TMS570LC43x 16/32-Bit RISC Flash
Microcontroller

Technical Reference Manual

I3 TExXAs

INSTRUMENTS

Literature Number: SPNU563A
March 2018



Preface

1

I

TeEXAS
INSTRUMENTS

INtrodUCTiON .ovvviii e
1.1 Designed for Safety Applications
1.2 Family DeScCription .....vvieiviieiiiiiiiiaeianeens
1.3 Endianism Considerations

1.3.1 TMS570: Big Endian (BE32)

ArChITECIUIE v
21 [0 11 ox 1T
2.1.1 Architecture Block Diagram
2.1.2 Definitions of Terms
2.1.3 Bus Master / Slave Access Privileges
2.1.4 CPU Interconnect Subsystem SDC MMR Port
2.1.5 Interconnect Subsystem Runtime Status
2.1.6 Master ID to PCRx
2.2 Memory Organization ........oeeeevveseeerresneeessnnnens
2.2.1 Memory-Map Overview
2.2.2 Memory-Map Table
2.2.3 Flash on Microcontrollers
224 ON-Chip SRAM...cciiiiiiiiiieineennnennnens
23 D CoT=7 o] (0] L
2.3 1 RESEIS..iiiuiiiiiiinrririi i
2.3.2 ADOIS .t s
2.3.3 System Software Interrupts
2.4 (3 oo
241 ClOCK SOUMCES ...uuiiiiiiineiiniineerniieeennnas
2.4.2 Clock DOMAaINS ....cvvviiiiiieiiiieeriiieeeannns
2.4.3 Low Power Modes
2.4.4 Clock Test Mode
2.45 Embedded Trace Macrocell (ETM-R5)
2.4.6 Safety Considerations for Clocks
25 System and Peripheral Control Registers
2.5.1 Primary System Control Registers (SYS)
2.5.2 Secondary System Control Registers (SYS2)
2.5.3 Peripheral Central Resource (PCR) Control Registers

SCR Control Module (SCM)
3.1 OVEIVIEW 1uaiviaiiiise it enaans
0 0 R == =
3.1.2 System Block Diagram
3.2 Module Operation......cceevviiereiriiiiriirriiaeas
3.2.1 Block Diagram.....cccvveviieeiiinininnininenns,
3.2.2 Timeout Threshold Compare Block
3.2.3 SCM Control Block
3.3 HOW t0 USE SCM .o ennaeees
3.3.1 How to Check the Parity Compare Logic
3.3.2 How to Initiate Self-test Sequence

Contents

Contents

Copyright © 2018, Texas Instruments Incorporated

SPNU563A—March 2018
Submit Documentation Feedback


http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
3.3.3 How to Configure TimeOUL ChECK ...uvueiiueiriiiieiini s s raaes 259
3.4 ST O =T ] =T 260
341 SCM REVID Register (SCMREVID)....uuuuuiiutiusisinsesnsissasesssrnissassssrsnissassnnnsanens 260
3.4.2 SCM Control Register (SCMCNTRL) 1.uuiiuutiiteiiteiierissiarirrrs s saresnrs e ssisssannsres 261
3.4.3 SCM Compare Threshold Counter Register (SCMTHRESHOLD) ....cvvvviiiiiiiiiiiiiiinninnnaeas 262
3.4.4 SCM Initiator Error0 Status Register (SCMIAERROSTAT) .ueiiiiuueiiiiinteiiiininsisainnsssannnssiaanns 263
3.4.5 SCM Initiator Errorl Status Register (SCMIAERRLSTAT) .uuuvuutiiiteiieiiieiintisiaesirssiseraneanaes 263
3.4.6 SCM Initiator Active Status Register (SCMIASTAT) «uuiiiiiiiiii i raaeaaaes 264
3.4.7 SCM Target Active Status Register (SCMTASTAT) .uuuiiiiieiiiiieeiiiite it s sanressannns 264
4 1T =T o0 T =T o 265
4.1 L0 = T 266
ot A =Y (o Tod QI - Vo | > o 266
4.2 Peripheral INntercoNNeCt SUDSYSIEM .. .uuiiiiii i i i iir s s e s s s ann e e s aann e e saannessannnnesannnnensn 266
4.2.1 Accessing PCRX @nd CRCX SIAVE ..uuuuuiiiseiiieeiitiiss it s s sasssssssannssnsssaessnnssns 267
4.2.2 Accessing SDC MMR POIt SIAVE ..uiiuiiiiiiiiiiiie i rrr s s iae s sr e s s saan e s sannra s saanns 267
4.2.3 Accessing Other SIaves VIa PS_SCR_S .iiiiiiiiiiiiiiiiiiitesssnnresssnnnesaaannessaanneesaannnessnnnes 267
4.3 CPU INterCONNECt SUDSYSIEIM 1. uuiite ittt et s e s r s r e ssn e n e e 268
0 A = Y Y o o =T o 268
4.3.2 ECC Generation and EValUation........vvevisiruereieinsiriissrnnsssassrsnssnsssaessnsannens 269
4.3.3 Safety DiagnoStic CheCKEr ..uuuuuiiiiii i e raes 269
4.3.4  INtErCONNECT SeIf-TEST .1 uuttiiri ittt 270
e TS | 1 (=1 7o g1 T=T ot A T4 T=T 0T 270
4.3.6 Interconnect RUNLIME STALUS +..uuuiiusiitiite i r e s s s s s r e raneaaaes 271
4.4 ST L O 1Y Y 1 G =T ] (== 272
4.4.1 SDC Status Register (SDC_STATUS) i .uuiiiiiiiiiiiiteesaisneessasnnessasnsessasnnnessasnresssnnseessnnnes 273
4.4.2 SDC Control Register (SDC_CONTROL) +uuutiutiiutersrinteiiseisissrississssisssanssasssannssannins 274
4.4.3 Error Generic Parity Register (ERR_GENERIC_PARITY) 1.uuuiiiiiiiiiiiiiiiirsernin i esnianeaaas 274
4.4.4 Error Unexpected Transaction Register (ERR_UNEXPECTED_TRANS) ...viiiiiiiiiiiiinnennnnnnenns 275
4.45 Error Transaction ID Register (ERR_TRANS _ID) ..uuiiiuiiiiiiiiiiiiiieiinissassssinssinnssanenas 275
4.4.6 Error Transaction Signature Register (ERR_TRANS_SIGNATURE) ....ciiiiiiiiiiiiriiiiineiiiaaenss 276
4.4.7 Error Transaction Type Register (ERR_TRANS _TYPE) ..iiiiiiiiiiiii i iiiee s rcineeesnnnnnenans 276
4.4.8 Error User Parity Register (ERR_USER_PARITY) vttt nnsessinsnannnas 277
4.49 Slave Error Unexpected Master ID Register (SERR_UNEXPECTED_MID).....ccvieviiiiiinniiinnnnns 277
4.4.10 Slave Error Address Decode Register (SERR_ADDR_DECODE).....cvviiieteiisineesriinnesrsnnnnenss 278
4.4.11 Slave Error User Parity Register (SERR_USER_PARITY) .uviiiuiiiiiiiiiiiiiinininnenaeas 278
5 Power Management Module (PMM) ..o 279
5.1 L= T 280
Lot O oo | =T 280
Lo 2 = (o o] Q= o | = o 280
5.2 0T 30 4=l 282
5.3 LY I 0 T= = o o 283
5.3.1 POWEr DOMAIN SEAIE 1.uuiustistiiteiastesseraseisss s sas e sas st saa s sanesassiannens 283
5.3.2 Default PoOwer DOMaiN STALE ..uuuviseiiiseiissiiisiriiiieiiii i rasesinn 283
5.3.3 Disabling a Power Domain Permanently .......oueiieirieeiieiniririe i saasisessinsssnssnes 283
5.3.4 Changing Power DOMAIN STALE ....cuiueeeeiiieieiiaiteeraaaaeesaaane s saaan st saannesssannnessannnassannnes 283
5.3.5 RESEl ManNagemEnt. .. e e e iiiiiiiisiiiiiseessssrssaiiiss e s s s aasasaaaaa s aas 284
5.3.6 Diagnostic Power State Controller (PSCON) ...uuiiuiiriteiitirieiirie s ans 284
5.3.7 PSCON CompPare BIOCK ...uuuiuseiiutiiiseiissirisritrise s s ssn e sssssanns 284
5.4 Y ST 1 =T £ 285
5.4.1 Logic Power Domain Control Register (LOGICPDPWRCTRLO) ..uuuvriiuteiineineerinnininesinrinnneas 286
5.4.2 Logic Power Domain Control Register (LOGICPDPWRCTRLL) 1.uuvieiiiiiieiiianeeaniinnesnainneeannns 287
5.4.3 Power Domain Clock Disable Register (PDCLKDISREG) ....viiiiiiiiiiiiiiiiiiie i iniinnennanns 288
5.4.4 Power Domain Clock Disable Set Register (PDCLKDISSETREG) ...icuvvvieiiiniiiiiiiineiiineiinninns 289
SPNU563A—March 2018 Contents 3

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
5.4.5 Power Domain Clock Disable Clear Register (PDCLKDISCLRREG) ... .cuvvvuteriuriieirinriineiineas 290
5.4.6 Logic Power Domain PD2 Power Status Register (LOGICPDPWRSTATO) ..vvvuveiireininriinnirneias 291
5.4.7 Logic Power Domain PD3 Power Status Register (LOGICPDPWRSTATL) ..vivvuiiiiiinininninneinnns 292
5.4.8 Logic Power Domain PD4 Power Status Register (LOGICPDPWRSTAT2) ..cvvivviiniinieriinnnrnnnns 293
5.4.9 Logic Power Domain PD5 Power Status Register (LOGICPDPWRSTAT3) ..vvviiiiniininiiinnirnens 294
5.4.10 Logic Power Domain PD6 Power Status Register (LOGICPDPWRSTATA) ...ccivviiiiininrininnnenns 295
5.4.11 Global Control Register 1 (GLOBALCTRLL) ..uuuiutirteiineiretrinterinsiassssnsssansisisssansssnnssans 296
5.4.12 Global Status Register (GLOBALSTAT) 1.uutiiutiiiteiisisie s i sssesanrsaans 297
5.4.13 PSCON Diagnostic Compare Key Register (PRCKEYREG) ....ccuviiiiiiiiiiiiiiiiiinniineinnas 297
5.4.14 LogicPD PSCON Diagnostic Compare Status Register 1 (LPDDCSTATL)...cvcvviiuiiiinriinenrnnnas 298
5.4.15 LogicPD PSCON Diagnostic Compare Status Register 2 (LPDDCSTAT2)...covvviiriivinriinnirnens 299
5.4.16 Isolation Diagnostic Status Register (ISODIAGSTAT) . uuiuurtiiiite i iaine i siaasasiaanns 300
6 I/0 Multiplexing and Control Module (IOMM) ... e e ees 301
6.1 L YT 1= 302
6.2 Main Features of 1/0 Multiplexing Module (IOMM) ...t it rr e ssannes 302
6.3 Control of MUIIPIEXEA OULPULS .« et est e it e seeiae e saa e s ssasseessaneessaanneessannessaanneesssnnnesssnnneessnnns 302
6.4 Control of MUItIPIEXEA INPULS + vttt e st r s n e ranes 303
6.5 Control of Special MultipleXed OPLiONS . ...uiii i e r s s s rasa e s ranrasraannes 312
6.5.1 Control of SDRAM CIOCK (EMIF_CLK) . uutttiiitteiiiietessaanneesaanneesaasnsessaannesssssnnessssnnesssnnnes 314
6.5.2 Control for other EMIF OULPULS 4. uuutiueeiseiisessisesss s s sssssa s sassssassaanssasssanssnaness 314
6.5.3 Control of Ethernet Controller MOGE .....ueiiieiiiiii i r s s rrae e s rranaa s aranns 314
6.5.4 Control Of ADC THgQer EVENIS. . uuueiiiieitetiitessaanteesaaneesaasnnessaanneessannessannneessannnessennnes 314
6.5.5 Control for ADC Event Trigger Signal Generation from ePWMx Modules .........cccvviiiiiiiiinnnennns 315
6.5.6 Control for Generating Interrupt Upon External Fault Indication to N2HETX ....cccvvviiiiiiiiinnennnns 318
6.5.7 Control for Synchronizing Time Bases for All EPWMX MOAUIES .....evviiiiiiiiiieeiiiinerrnineninnnes 320
6.5.8 Control for Synchronizing all ePWMx Modules to N2HET1 Module Time-Base .........ccvvvineennn. 320
6.5.9 Control for Input Connections t0 EPWMX MOAUIES ......ovieiiiiiiiiiiiii i rriane e rnanns 321
6.5.10 Control for Input Connections to0 ECAPX MOAUIES ......viiiiereiiiiee i iaaneesranneessannnesrannnes 322
6.5.11 Control for Input Connections to €QEPX MOAUIES.......oiiiiiiiii i e eenaes 323
6.5.12 Selecting GIO Port for External DMA REQUESE .....uueiiiiiiisiiiiitesiianssrsiannsssaiansssaannsesannns 325
6.5.13 Temperature SENSOr SEIECHON ..uiiiiiieiii i ri i raieesaaaeessaannessaannnessannnessaannrereannnes 326
6.6 S Eo (= T == (] T 327
6.6.1 Locking Mechanism for Memory-Mapped REQISLEIS ....uuiuiiiiiiiiiiiiiieriie i rraianenaaanes 327
[N 27 = 1 (o G ] T 1111 327
6.7 L1 Y I =T £ (=] £ 328
6.7.1 REVISION_REG: ReVISION REGISIEN .. .uutiietiiiiittiiiiineiraias s sais s ssaiane s saanassssannsasaannnes 328
6.7.2 BOOT_REG: BOOt MOOE REQISIEI .. uuettiiiiteiiainessaineesaaanessaannesssanneessannnessaannnersannnes 329
6.7.3 KICK_REGO: KiCKEr REGISTET O uuuuueinuseissinnsesansrseissssssrasssssssinsssss s sansisisssanns 330
6.7.4 KICK_REGL: KiCKer REQISIEI L ..uietiiiiitteiriieessaaiae s saaaes s saasse s ssaasssssannnassaannsessannnes 330
6.7.5 ERR_RAW_STATUS REG: Error Raw Status / Set RegiSter....cccvviiiiiiiiiiieeiiiieersaineennnnnes 331
6.7.6 ERR_ENABLED_STATUS_REG: Error Enabled Status / Clear Register........ccovviiiiriiniinnnnnnnns 332
6.7.7 ERR_ENABLE_REG: Error Signaling Enable RegiSter......ccviiiiiiiiiiiiiiiii i e aniaas 333
6.7.8 ERR_ENABLE_CLR_REG: Error Signaling Enable Clear RegiSter ......cccvvviiiieiiiinneiniiinennnnns 334
6.7.9 FAULT_ADDRESS_REG: Fault ADdress RegiSter...uvuueiiueirieiiiirieiinrinerissniessnnsssnesnes 334
6.7.10 FAULT_STATUS_REG: Fault Status RegiSIEr ...i.uuiiiiiiiiiiiiii i rr e sanine s annes 335
6.7.11 FAULT_CLEAR_REG: Fault Clear REgISIEr ..uuuiiiieeeiiiitesiiittesiiansessaanneesssnnsessannnessnnnns 336
6.7.12 PINMMRnNnN: Output Pin Multiplexing Control REGISIEIS ...uuiiiiiiiiiiiiiriiri i 336
6.7.13 PINMMRNnN: Input Pin Multiplexing Control REQISIErS .....uueiiiiii i i i s raaas 337
6.7.14 PINMMRNnN: Special Functionality Multiplexing Control RegISters .....vvvveveiiiireriiiieniinneennnns 337
7 F021 Level 2 Flash Module Controller (L2FMC)........covuiiiiiiiiiiiiii e 338
7.1 L YT 1= 339
0 R O == |5 339
4 7 1= 1 11 oo T I 339
4 Contents SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com

A O T 0 2 R - T I o 340
7.2 Default Flash Configuration ........voeeoiiii i e r e s r i n e s sa e n e s saaan e s sannnessaannneeann 340
7.3 EEPROM EMUIAtION SUPPOIM. . u ittt ttuatseisastessasesssiassssssssssassssssasessasassestsassnsssasnnessssnnssssns 340
7.4 I L 5 341
A T ST (@ 1 = I [ 71 = 4> 1T ] o 341
A =L O O = g oo T[] T 341
7.4.3 Syndrome Table: Decode t0 Bit iN EFTOr .. ..uuivseiisiiieeiieirie i sase s ranssinssannssnes 343
7.4.4 Syndrome Table: An Alternate Method ......cvvuiiiiiiiiiiiii e 344
7.5 =T T Y 1= o 345
48 70 R o Tox= 1 4o T B TS I = 0 345
A5 T © I I /=T 05T 346
7.6 Power On, Power Off CoONSIOEIatioNS «uuuueuisttesiisetnistsnsssstnsssesnsssmenseseentismmtersstisensereessnies 350
7.6.1  Error Checking at POWET ON ..uueiueiteissinsssitsrss i ssss s ssassanssssssansssnssansssinssannss 350
7.6.2 Flash Integrity at POWer Off ... .uiiiii i e s r s e s s rnr e s raann e rannnns 350
7.7 Emulation and SIL3 DiagnNOStiC MOUES ....uuuueeiiiitseiiintesiaiassessanrsssainnrsssannrsssaanessasannssssannesss 350
A 8 S V1 (=T . 0 =1 0311 F= o o 350
A A - To | [0 1 oY/ [ To = 350
7.7.3 DiagnNOStiC MOUE SUMMAIY ..uuuuutetiiatsessaatessaaaers s tsaasssssaassssaaassestaasssssannnnsisnnnns 352
7.7.4 SECDED SOftware DIagNOSHC .uuuuueerussiissirstsianerseiaeesse st iasssansrassannssanns 353
A 485 T == o /- o 11 353
7.8 Parameter Overlay Module (POM) ..uuueiiiieeiiiiee e r i s s s s ssa e s aaanae s asannnenss 353
7.8.1 Example Procedure to Configure the POM ......oiiuiiiiiiiiiiiiiiri s i naaes 353
7.9 SUMMATY Of L2ZFMOC EFTOIS 1 atiuutiuseistissesassssasssasssasssass s s sasesss s s s s s s taa e san e raa e aasesannaanss 354
4 O o - 1= T 00 g1 0 I =T 0] (=T £ 355
7.10.1 Flash Read Control Register (FRDCNTL) cuuuiuueiiuttrneiineinessiassrssiassssnnesansisiessannsanssnns 356
7.10.2 Read Margin Control Register (FSPRD)....uuvutiiisiiiiirisiiisisii i arsisssasssisssansssans 357
7.10.3 EEPROM Error Correction Control Register (EE_FEDACCTRLL)...vvviieiiiiiiiriiiiereiniineeinnns 358
7.10.4 Flash Port A Error and Status Register (FEDAC_PASTATUS) ..icuiiiiiiiiiiiiiiii e 359
7.10.5 Flash Port B Error and Status Register (FEDAC_PBSTATUS) ...cuviiiiiiiiiiiiiiiiiiieninnnaas 360
7.10.6 Flash Global Error and Status Register (FEDAC_GBLSTATUS) ..cviiiiiiiiiiiieiiiinnineesinns 361
7.10.7 Flash Error Detection and Correction Sector Disable Register (FEDACSDIS)......ccevviiiiineinenn. 362
7.10.8 Primary Address Tag Register (FPRIM_ADD_TAG) .. .iuuuuetiiaiuneiaaintesiaansassaannsessaansessannnes 363
7.10.9 Duplicate Address Tag Register (FDUP_ADD_TAG) ...iiuiuttiriieriininnsiniinsesisinssisanssssiannes 363
7.10.10 Flash Bank Protection Register (FBPROT) ...uuiiuiiiisiieiiieiii s inssnieesnsensiessinnsnnsssanes 364
7.10.11 Flash Bank Sector Enable Register (FBSE) ....iuutiiiieiiiiiiiiiiiiiiiinie i sinnssnsenanes 364
7.10.12 Flash Bank Busy Register (FBBUSY) .uuuiiuuuieiiiiuisiiiinteiraintssssinssssainnssssinesssninnssinnnes 365
7.10.13 Flash Bank Access Control RegisSter (FBAC) ..uuueiiuiirssrintiriteiiieiiiesansisisssinsssnesansianes 365
7.10.14 Flash Bank Power Mode Register (FBPWRMODE) ......ciiiiiiiiiiiiiineiniiiessainesssannssaanns 366
7.10.15 Flash Bank/Pump Ready Register (FBPRDY) ..iuuuiiiiiiiieiiiiiiieiiiisiiinsnssssinnssssinessnnnns 367
7.10.16 Flash Pump Access Control Register 1 (FPACL) ..cvuuuiveiriririeiineiniesrintssisssinsesnssaneannes 368
7.10.17 Flash Module Access Control Register (FMAC) ....eiiiiieeiiiiii i ianee s sannne s saannasaaanns 369
7.10.18 Flash Module Status RegiSter (FMSTAT) tuuuuteiiiitesiiinteiraitrsssinnressainessssinssiaainnesinanes 370
7.10.19 EEPROM Emulation Data MSW Register (FEMU_DMSW) ....ciiiiiiiiiiiiiniiiieinieiieeninneans 372
7.10.20 EEPROM Emulation Data LSW Register (FEMU_DLSW).....ueiiiiiiiiiiiiiie i snninne s nnanes 372
7.10.21 EEPROM Emulation ECC Register (FEMU_ECC) ...iiutiutiitinsirniiniissssesnnsssisssesnnissnens 373
7.10.22 Flash LOCk RegiSter (FLOCK) «.uuuuiuutiruseristssssiasesssssasssssssaasssasssansssnssansisnnssannssnns 373
7.10.23 Diagnostic Control Register (FDIAGCTRL) ...uiiiiiiiiiiie i i s s snane e annas 374
7.10.24 Raw Address Register (FRAW_ADDR) ...uuuiiiiiisiseiiisieiiiitssisinsnsssainsssssinnnssssinnssinnnes 375
7.10.25 Parity Override Register (FPAR_OVR) .. uuiiiuiiiiiiiiiiriisiiiniris s i ssss s ssnssannssaees 376
7.10.26 Reset Configuration Valid Register (RCR_VALID) ...iiiuuiiiiiiiiiiiineirsiee s reiae s rsnnnnennannns 377
7.10.27 Crossbar Access Time Threshold Register (ACC_THRESHOLD) ...vviviviiiiiiniiiiiieiniinneenns 377
7.10.28 Flash Error Detection and Correction Sector Disable Register 2 (FEDACSDIS2) .......cevvviueenn.. 378
7.10.29 Lower Word of Reset Configuration Read Register (RCR_VALUEQ) ......cviiiiiiiiiiiiiiiiinneannns 379
SPNU563A—March 2018 Contents 5

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
7.10.30 Upper Word of Reset Configuration Read Register (RCR_VALUEL) .....cccvviviiiiiiniiniiniinanns 379
7.10.31 FSM Register Write Enable Register (FSM_WR_ENA)....coiiiiiiiiiiiiiiiiiie e srinnenaaans 380
7.10.32 EEPROM Emulation Configuration Register (EEPROM_CONFIG) .....ccvvviiiiiiiiiiiiniineeians 380
7.10.33 FSM Sector Register 1 (FSM_SECTORL) .. .uuuiiutirteiineinnrrinterissinssssnnssansisisssanssannsrnns 381
7.10.34 FSM Sector Register 2 (FSM_SECTOR2) ....uuiiutitieirneitiisiiseraesatsassaassssarsassanssssansas 381
7.10.35 Flash Bank Configuration Register (FCFG_BANK)....iiiiueiiiiieiiiiiniie i snnnansinanns 382
4% R =@ 1Y B 0] 4 I =T o L] (= £ 383
7.11.1 POM Global Control Register (POMGLBCTRL) ....uuuiiiiiiieiiiateiiiieesrnianessnaneesanannessanas 383
7.11.2 POM Revision ID Register (POMREY) ..uuiiuuiiiiiiiiieiiiisisiinssiisssssinessssansssssnsssssnnnes 384
7.11.3 POM Flag Register (POMFLG) «.uuuiiuiiieiniatiiteiiseiats s sssssiassaass s sanssasssnsssnnssannss 384
7.11.4 POM Region Start Address Register (POMPROGSTARTX) .. uuuuuteiiiineeriaanresraannessaannassaannes 385
7.11.5 POM Overlay Region Start Address Register (POMOVLSTARTX) +vvvvuueriiriinrsiniinneiiniineeinines 385
7.11.6 POM Region Size Register (POMREGSIZEX) ...uutirueiineiniiiitiiisiisieasisiessannssnsssns 386
Level 2 RAM (L2RAMW) MOAUIE ...ttt et e e e e e e e e e e e ens 387
8.1 L= T 388
8.2 Y To o (U= @ =T = 1o ) o S PP 388
S 0 R 0 1Y 1V =T 3T Y 1 o o 388
o S T (] A =T (1] = 389
8.2.3 L2RAMW AULO-INItIAIIZALION \vusiseiseieisinsre e aas 392
S I - (o =1V T Yo [0 =TT U oL o 392
8.2.5 Emulation/Debug Mode BeNaVIOr. ... ...ueeiiiiiei i r e s sria e s sraaa e aaanns 392
L7 S R D T- To | [0 1)« o3 1=l d (0T =T L1 ] (- 392
8.3 (0] 1o =T g T S o (1 KSR LT 0 IS (= £ 393
8.3.1 L2RAMW Module Control Register (RAMCTRL) «.uuuutiiiiiieeiiiiee i isaan s s sannne s ssansnssaanns 393
8.3.2 L2RAMW Error Status Register (RAMERRSTATUS) ..uiiiiiiiiiiiiiesiiintessianresesannessannneesnnnns 395
8.3.3 L2RAMW Diagnostic Data Vector High Register (DIAG_DATA_VECTOR_H) ....cicvvivieiiiniinnnnnns 398
8.3.4 L2RAMW Diagnostic Data Vector Low Register (DIAG_DATA_VECTOR_L) ..cccvviiiiniiiiiinnnnnnnns 398
8.3.5 L2RAMW Diagnostic ECC Vector Register (DIAG_ECC) ...uviiiiiiiiiiiiineeranineessasnnesssannnessnnnes 399
8.3.6 L2RAMW RAM Test Mode Control Register (RAMTEST) 1.uvviiiiiiiiiriiiiini i rineineeninnnans 400
8.3.7 L2RAMW RAM Address Decode Vector Test Register (RAMADDRDEC _VECT) ..cvviiviiriiinnnennns 401
8.3.8 L2RAMW Memory Initialization Domain Register (MEMINIT_DOMAIN) ...cvviiiireiiiinreniinneennnns 402
8.3.9 L2RAMW Bank to Domain Mapping Register0 (BANK_DOMAIN_MAPO) .....cioitiiierrinnirineinnens 403
8.3.10 L2RAMW Bank to Domain Mapping Registerl (BANK_DOMAIN_MAPL) ....ccccvviiiiiiiiiiiinnnannns 404
Programmable Built-In Self-Test (PBIST) MOAUIE .....ciiiiiiiiiiii e e 405
9.1 L= T 406
9.1.1  Features Of PBIST vttt ra e a e 406
9.1.2 PBIST vs. Application Software-Based TeStiNg. ... uveeeririeieiiiireiriiririiesaisesiaainssiaanes 406
LS O T o = S I =] Tod Q=T - 4 406
9.2 RAM Grouping and AlQOMTNIM . ...t r e s s e e s a e ae s s s e e s saanne e s sann e s sannnneannn 407
9.3 = S I 0 408
SR B0 R o = 7 S 1= [>T o TR 409
9.4 Memory Test Algorithms on the On-Chip ROM ... e e e e e e 411
9.5 [ ] RS I O] 11 10 B =T 0 L] (T £ 412
9.5.1 RAM Configuration Register (RAMT) .uuuiuutiiuteiueiineriaeiaessisrrats s aresasssasssaessannsans 413
9.5.2 Datalogger REGISTEr (DLR) ...uuuueieiiiteeiianteeraaneesaaaaressaans s saaaresaaannessaannasssannnarssnnnes 414
9.5.3 PBIST Activate/Clock Enable RegiSter (PACT) ..uuuviueeiiiiiesiiisrsiiiinnrssaiansesssinnssssinnssinnnns 415
.54  PBIST ID REGISIEI 1 tuuutiutenatiste i sasterse et s s s e saaesaas s saa s sas s st sanesransins 416
9.5.5 Override RegiSter (OVER) ...ttt r e et ra s e s s aae s s s anr e s saann e s ssanr e s aannes 417
9.5.6 Fail Status Fail Register (FSRFO) ....uuuieiiiiiiiiiiieiriiesiriiesssise s ssnase s sanns s ssannnsssannnes 418
9.5.7 Fail Status Count Registers (FSRCO and FSRCL) ...uviutiiuuiiinririeiineiiinerinsisisssinsssnnssaneinnes 419
9.5.8 Fail Status Address Registers (FSRAO and FSRAL) ...uuiiiiiiiiiiiiii i rare s rnana e annes 420
9.5.9 Fail Status Data Registers (FSRDLO and FSRDLL) ...uuiiuuuiiiiiineeiiiinesinisesssainnesisnsssisanns 421
9.5.10 ROM Mask RegiSter (ROM) .. .ueuuueeiutisuserunsrseisessesrassissssasssass i saane s ianessanrsanns 422
Contents SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
9.5.11 ROM Algorithm Mask Register (ALGO) ...uevursiuriiunerneiineisinrrinnsriss i 423
9.5.12 RAM Info Mask Lower Register (RINFOL) .. ..uueiiiiieiiiiieeiiaateeasiane e ssnanne s snannsesnnnnnessnnnes 424
9.5.13 RAM Info Mask Upper Register (RINFOU) .. ..uuiiiiiuteiiiiiteiriisssiisrsssiinsssssisssissinnsssnnnes 425
9.6 PBIST Configuration EXAmMPIE ... .ueiueiiiiiieiiire e r s r s s s ra s s s a s r e sansaannens 426
9.6.1 Example 1 : Configuration of PBIST Controller to Run Self-Test on DCANL RAM ......ccvvviviiinenns 426
9.6.2 Example 2 : Configuration of PBIST Controller to Run Self-Test on ALL RAM Groups................ 427
10 Self-Test Controller (STC) MOAUIE. .. uuii i e e r e eaeans 428
O T R €7 =T =T =TI 1= o ] oo 429
10.1.1  Self-Test CoNtroller FEAUIES ..ttt it iaiat e s e s s sa s s saaan et aaananssaannnesss 429
0200 07 =4 o 1] To [0 o Y/ S 430
10.1.3 STC BIOCK DIBGIAM . utuuatinstsiuseiusesssssssssss st sasessse s ssasssaasssasssasessanssannssanssannens 430
10.2  STC MOUUIE ASSIGNIMEINTS 1. s ueteiiaete s saate e sraae e e st e esaaa e e saaan et saaaae st aaaas st sannnasssannnessannnnsssnn 436
10.3  STC Programmers FlOW ... .ueeeiiieeseiesssaneessaseessaannessannesssanneessannnesssannsessssnnsesssnneessnns 437
0 1 Y o o Tox= Lo ST Ll =T A o 438
10.4.1 STC Module CoNfIQUIAtION .. ..eesieeiiiiteerriete st s s s s e s s s s s saaan e s saannessaannnesss 438
10.4.2 CoNteXt SAVING = CPU . uuiiiiiiieiiiies i iatee s saantesssanneessannesaaannessaasnnessannnessesnnessssnnnensnn 438
10.4.3 ENtering CPU 1€ MOUE ....uueiieiiiti st r s s s s s s a s r s raaaeenas 439
10.4.4 Entering NHET 1Al MOO ... uuiiiiiiiiiiite i e s s s s e s s s s e s s s aa e s asanna s s sannnensns 439
10.4.5 Self-Test Completion and Error GENEratioN .....ueeeeessesseesseaneessaanresseannnessasnressesnnressssnnes 439
10.5 STC1 Segment 0 (CPU) Test Coverage and DUFAtiON ......eveeeeerrninnersaanneesaaannessaannessaannnessannnessns 441
10.6 STC1 Segment 1 (USCU) Test Coverage and DUFAtiON ......cuiieteiriiateeriiinrerraiaeesainessaananssaaanneess 444
10.7 STC2 (NHET) Test Coverage and DUAION ....uiiieesssiiseessaineessaannessssnneessannnesssannnesessnnessssnneesnns 444
O TR B O @] o LT 0 1 (= £ 446
10.8.1 STC Global Control Register 0 (STCGCRO) ...uuuuueeiiiiaeeirainnesirasnsssaannessaanrssraanressaannes 447
10.8.2 STC Global Control Register 1 (STCGCRL) .uuiiiiueeeiiiineessainnessaanseessasnnessasnneesssnnressesnnees 448
10.8.3 Self-Test Run Timeout Counter Preload Register (STCTPR) .uvvuuiiiiiiiieiiieriiiiieninaneinaes 449
10.8.4 STC Current ROM Address Register - COREL (STCCADDRL) ..cvviiiiiiiiiiieiiiiineeinainnesinnes 450
10.8.5 STC Current Interval Count Register (STCCICR) c.uueiiiieeeiiiineesiiinnessaannsessannsessaannressannnes 450
10.8.6 Self-Test Global Status Register (STCGSTAT) uuuiutiieirinriiiteiiiiiriasia e, 451
10.8.7 Self-Test Fail Status RegiSter (STCFSTAT) wuuiiieieiiiiietiair et saanresraaarsssaannssaaannness 452
10.8.8 COREL Current MISR Registers (COREL_CURMISR[3:0]) +vvvvuutreriinnrerrainneesssnnnessssnneernnnns 453
10.8.9 CORE2 Current MISR Registers (CORE2_CURMISR[3:0]) +.uvvvuutirureiinrinineiineininerinrinneines 454
10.8.10 Signature Compare Self-Check Register (STCSCSCR) ..vviiiiieiiiiiiiiiiiiieiriiesiaianesranas 455
10.8.11 STC Current ROM Address Register - CORE2 (STCCADDR2) ..ciiiiviiiiiiiesiiiineesinnneennnnnnes 455
10.8.12 STC Clock Prescalar Register (STCCLKDIV) 1uuuiiiuiiiisiiiieiiieiiinissassinssinssasssaneannens 456
10.8.13 Segment Interval Preload Register (STCSEGPLR) ...uuueiiiiiiiiiii i e s 457
10.9 STC Configuration EXAMPIE .. ..ueeiieeeesiiieessaaneesssanneeseaannessaanneesasannesssannessesnsnessssnnnssssnnnessnn 458
10.9.1 Example: STCL Self-TeSt RUN t.uutiitiiie i s saaeenas 458
10.10 Self-Test CoNtroller DIAgNOSHICS « ... uuterraeteinatesra e raaiaee s saaaae s ssaaressaaatassaasressannnesaaannressnns 459
11 System Memory Protection Unit (NMPU). ... et n e e e e e e 460
0 O R O 1T 461
0 O o |5 461
O O TS T ] Y20 D= Lo | 0 F= 1o 461
0 00 T = oo QI 7= o [ =T 462
5 02 Y o o [0 =@ =T = o) o N 463
11.2.1 FUNCHONAI MO 1.ttt ittt r e s e s e s s s ae e s as i a e st s an e s sana e s s sannnenas 463
I8 27 = o [T L] o Y o T [ 465
11.2.3 Functional Fail Safe .....cuiiiiiii i aas 465
0 o 0 0 0 F] N N 1 466
11.3.1 How to Use NMPU in FUNCHONAl MOOE . ...ciuuiiieiiiiiiie it s s s nnesaaeaaanens 466
11.3.2 HOW 10 USE DIAQNOSHICS +.uuuuuteiinanessantessaanneesaaansessaanneesaaansssaaannessaannnessaannessssnnnnsss 468
B0 N 1 U =T ] (= 471
11.4.1 MPU Revision ID Register (MPUREV)....uuiiuiiiiiiiiiii i st sassnns s annnens 472
SPNU563A—March 2018 Contents 7

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
11.4.2 MPU Lock Register (MPULOCK) ...uuuiitsiseiaeeristisssssssnass e saessanssanssssssansssnsssansens 472
11.4.3 MPU Diagnostics Control Register (MPUDIAGCTRL) ...uuuiiiiiiieeiiiieeirnine s ssainnessnannassannnns 473
11.4.4 MPU Diagnostic Address Register (MPUDIAGADDR) ....ciiiiiiieiiiiiisiiiisesisiisnsssannsssiaanns 474
11.4.5 MPU Error Status Register (MPUERRSTAT) .ttt risrss s snns s snnssnnss 474
11.4.6 MPU Error Address Register (MPUERRADDR) .....ciiiiiitiiiiiieeiaiineeianannesssanssssannsassannns 476
11.4.7 MPU Control Register 1 (MPUCTRLL) +uuuuuetiiiiueeiiiieesirissessaansssssasnsssannnssssinnssssannnss 476
11.4.8 MPU Control Register 2 (MPUCTRL2) ...uuiiuiiiiiiiiierinse i s s sssssiasssnsssanssannens 477
11.4.9 MPU Type Register (MPUTYPE) ...ttt it r s e s s arn e s e e s sannne s ananneeas 478
11.4.10 MPU Region Base Address Register (MPUREGBASE) .....cciveiiiiiiisiiiiieiniinnssisnsssiianns 479
11.4.11 MPU Region Size and Enable Register (MPUREGSENA) ....civuiiiiiiiiieiiiriiiinisnnnesaens 479
11.4.12 MPU Region Access Control Register (MPUREGACR) ...iivviiieiiiiiiiieiinieiisisesinnsanns 481
11.4.13 MPU Region Number Register (MPUREGNUM) ....ciiiiuiiiiiiireiiiisisiiesisainsesisanssssannes 482
12 Error Profiling Controller (EPC) ..uuiuiiiii sttt e e e 483
I T O 1T 484
A Y o o [0 =@ =T = o) o 484
12.2.1 Uncorrectable Fault Operation ....uo.eesiiieesiiiessianteessaanressaanreesaannresssannessasnnnesssnnnesss 485
12.2.2 Correctable Fault Operation ....u..eivssssseiiserseiasisrass s ssirsras s sareras 485
12.3  HOW IO USE EP C ..ttt s s s et s s s an e aaaas 487
12.3.1 FUNCHONAI MOOE . .uiisiititisere st r ettt e e raes 487
2 7 @ A I =T [T ] {1 o T [ 488
I e O o] 11 0] I (T o 1S3 (=T €N 488
12.4.1 EPC REVID Register (EPCREVID) +.uuiiutiutisinsirtisiisssrisaserarssasssasssssssa 489
12.4.2 EPC Control Register (EPCCNTRL) .uvtuuttiseiiterisniissssisssassrissiaessinsansssisssansssasssannans 490
12.4.3 Uncorrectable Error Status Register (UERRSTAT) «uvuiieiiiiiiieiiiiiesisiinesssasasssannsasssnnns 491
12.4.4 EPC Error Status Register (EPCERRSTAT) .iiiiiieiiiiiesiiantesiaansesssannnessasnneesaannresssnnnes 492
12.4.5 FIFO Full Status Register (FIFOFULLSTAT) +uiuuiiitriistirinerinresssiaseisiss i, 493
12.4.6 IP Interface FIFO Overflow Status Register (OVRFLWSTAT) .. uuuiiiiiiieiiiiieeiniinnesinnnnnsssanns 494
12.4.7 CAM Index Available Status Register (CAMAVAILSTAT) . .uiiiiiii it ssainesssaneessaannersaannes 494
12.4.8 Uncorrectable Error Address Register N (UERR_ADDR) ..uiuviiieiiiniiiieiininieiineisnnesnnssanes 495
12.4.9 CAM Content Update Register N (CAM_CONTENT) +ouiuuuiiiiiiiieiiiirrsiiaesssainne s snaansssnnns 495
12.4.10 CAM Index Registers (CAM_INDEX[O-7]) tuvterriiueersainneeraanneessasnnessssnnsessssnnessssnnnessnnnnes 496
13 CPU Compare Module for Cortex-R5F (CCM-R5F) .. .uiuiiiiiii e 497
R T T O 1T N 498
IR T 0 = V1 == (] T 498
IR 70 2 = oo QI 7= o [ =0 o 498
R 207 Y o o [0 =@ =T - o) o N 499
13.2.1 CPU/VIM Output Compare DIiagNOSHC .. uuuuueeiiissesisinnnesranntssssinrsssainnrssainsrsssainnssssinnnss 500
13.2.2 CPU Input INVErsion DiagNOStiC. ..uuuuueiuserseiieininrrissssiss i e s sanrsssssanrsansssaneaas 504
13.2.3 Checker CPU INACHIVIY MONITO ... ... ueeiiiiieeiiiae e sraet e s raare s rsane e s s s aan e e ssanr s saannnesaaanneess 505
13.2.4 Power Domain INACHVItY MONITOT 1.uuuseiisseeisitesiainre st ssaianr e ssannrssaaannesasannesaaannenss 507
13.2.5 Operation During CPU Debug MOOE ......uuiiuiiiiiiiiiiiie i s nre e aanens 507
R J0C T O o o1 (o I = L= 0] (=] £ 507
13.3.1 CCM-R5F Status Register 1 (CCMSRL) .uiuuiiuiiuiiiisirsernianisere i 508
13.3.2 CCM-R5F Key Register 1 (CCMKEYRL) cuuiuutiiuiiintiiseiiterseiasiniessansssisssinssssssanssannens 509
13.3.3 CCM-R5F Status Register 2 (CCMSR2) ...uuiiuiiiiiiiieirieiiniitiis s sirrasassssarsssaassassansaes 510
13.3.4 CCM-R5F Key Register 2 (CCMKEYR2) ..uuuiiuiiutitinirserriisinseresininssissssssnninssasesssnnae 511
13.3.5 CCM-R5F Status Register 3 (CCMSR3) ..uiuuiiieiiiniiinriirerise it sansssisssaassansssanssannens 512
13.3.6 CCM-R5F Key Register 3 (CCMKEYR3) .uuuuiuiiutitiiairneritiitiisssesisinssaassassansnssasssssnniaes 513
13.3.7 CCM-R5F Polarity Control Register (CCMPOLCNTRL) 1.uutttiiiitsiiiirenriinesssiinnesisainnsssanes 513
13.3.8 CCM-R5F Status Register 4 (CCMSRA) .uuiuuiiiieiiitiiiie it iasiassassssisssaarsssssanssanens 514
13.3.9 CCM-R5F Key Register 4 (CCMKEYR4) ...uuiuiiiiiiiiieiitiatiiesssasrasnassassnsssasssassnsnes 515
13.3.10 CCM-R5F Power Domain Status Register 0 (CCMPDSTATO) ..vvvvruureirninnrerniinesisainesinanes 516
14 OsCillator @and PLL ...icuiiiiiiiiiii i 517
8 Contents SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
R [ 1 o [T 1T o 518
O T =T [ = 518
I O T 1 o3 ) - 519
I O 1= o | - o 520
14.3.1 Oscillator IMplementation ... ....euiee i r st e s r e e s rs e s saann e s saanne e s aanrenaan 521
14.3.2 OsCillator ENADIE ..uvueiiisiiiiiiii i e 521
14.3.3 OSCIllator DIiSADIE ... uueieiie i e 521
14.4  Low Power Oscillator and Clock Detect (LPOCLKDET) .. ..uiiiieteiiianteiaainnessaannessaainnsssaannessaannnesss 522
I R [ 1o} 0 =1 o 522
14.4.2 Behavior on OSCIllator FailUre .....uuveeiieiiieiiiii s e s sar e raaeaas 522
14.4.3 Recovery from OSCillator FaIIUIE ......coiiei i e e rnn e e s anees 523
14.4.4 LPOCLKDET ENGDIE «.uuuiueitiiiiiiiiitererr e s st e s s s s e a e 523
R I T T I (I i I 7=V o= 524
14.4.6 Trimming the HF LPO OSCIllatOr. ... .uueiiieeiiiiite it ar it e e et s e s e s ss e e s s annn s saannenas 524
7 T 525
2 00 R /o o 1] - U1 ) o 527
I I I 11 111U ' 1 o N 528
14.5.3 Behavior 0N PLL Fail suuieiiiiiiiisiiiiiiiss s s s enaneans 531
14.5.4 Recovery from @ PLL Failure......ccvvieiiiiiiiiii i i s e s s e e rae e 532
14.5.5 PLL Modulation Depth MEaSUrEMENT .......ueeiiieiee it taaiaee s raanse s sranressaannessaanresaannness 533
14.5.6 PLL Frequency Measurement CirCUIL ...uuuueesirsssssssissesisissessannsssssasnsssansnessainnrsssannnes 533
TR A 533
I SR o B I o g1 0] =T S =1 £ N 534
14.6.1 PLL Modulation Depth Measurement Control Register (SSWPLLL).....uvviiiiniiiiiineiiiinieeininns 535
14.6.2 SSW PLL BIST Control Register 2 (SSWPLL2) ...ciuiiieiiiiiiieiieiniessinsinsssinsssssnassannens 536
14.6.3 SSW PLL BIST Control Register 3 (SSWPLL3) ...cuuiueiitiriiiieinserninsiiesrnssinsassisesaesnsaes 537
14.7 Phase-Locked LOOp Theory Of OPeration .....euveueesssiuesiriinneiisisesisissesiaissssisansssssannsessaannsessns 538
14.7.1 Phase-FreqUENCY DeIECION .. uuuuuti et iate et r s e a e e s s n e s s s s sanrsrneaas 538
14.7.2 Charge PUmMpP and LOOP FIllEr. ...ttt et e e e s s n e s s e e e s e e s annneeas 539
14.7.3 Voltage-Controlled OSCIlIAtOr .....uueuueesiiieeiiiites s rai s ssainr s ssainnssaaanneess 539
14.7.4 Frequency MOUIBTION .. ..uuieeieiieeiaeesae st rae e e s s s s s s s s e s ra e s e e s nn s e e saaeaanness 540
14.8  Programming EXamle ...ttt e e e r e a e e aeaan 540
15 Dual-Clock Comparator (DCC) MOAUIE ...t e e e e e e eaeas 542
L N 1011 T[] 1o 543
L 0 0 /= V1 = o (1] 543
LT 07 = o Tt 0 = Vo = T N 543
L T2 Y o o [0 LT @ o =T = o) o P N 544
15.2.1 ContinUOUS MONITOFING MOGE. ... uutinuteiseiiterse et rr et e s s r e ra s raanneras 544
15.2.2 Single-Shot Measurement MO ......eiiiieeeiiiiieiiiit i arars s aaaes s sraanesaaanneess 547
15.3 Clock Source Selection for Counter0 and COUNTETL ....uueiueiisiiserseieiieiasr i araaerernaas 548
L B 1O O @ 1 (0] =T 851 =T £ 549
15.4.1 DCC Global Control Register (DCCGCTRL) ..uiiiuuiiiiiiiieiiiie s raiie s issiaesssasssssaansessaanns 550
15.4.2 DCC Revision Id Register (DCCREV) .iiiiieiiiiiiieiiiiiesiiiiseesiannsesssanntessasnnessssnnresssnnnes 551
15.4.3 DCC Counter0 Seed Register (DCCCNTOSEED) ...uuviiuiriiriiiiieiinirineinsisnssasisinesinssaans 551
15.4.4 DCC Valid0 Seed Register (DCCVALIDOSEED) ...uuiiutiueiiiiniiiiieiisiinesnississssssiinsnanns 552
15.4.5 DCC Counterl Seed Register (DCCCNTLISEED) ..uvviiiieiiiiiiinreriainnessasneessasnnesssanneessnnnes 552
15.4.6 DCC Status RegiSter (DCCSTAT) tuuutiuutiruteineisnerintirss it raseianssasrassaasssanrsrarsias 553
15.4.7 DCC CounterQ Value Register (DCCCNTO) .uuuuuuueeirineeeiaiansssainsesiaanssessaansassaannsssaannnes 554
15.4.8 DCC Valid0O Value Register (DCCVALIDO) ..uvviriieeerrainneesaaneessasnnesssannsessannnessssnnnessannnes 555
15.4.9 DCC Counterl Value Register (DCCCNTL) uuuiuutiruneiineineerinsissssisrssssrnsssannesassannssinns 555
15.4.10 DCC Counterl Clock Source Selection Register (DCCCNTLICLKSRC) ....cuvviiiiiiniiiiinnsiiinnns 556
15.4.11 DCC Counter0 Clock Source Selection Register (DCCCNTOCLKSRC) ...ccvvvvviiieeriiiinneninnnes 557
16 Error Signaling Module (ESM) .. ..ciiii et et e e e e e e eas 558
SPNU563A—March 2018 Contents 9

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
L 0 R O 1T 559
0 0 O = [ ] 559
G0t 02 = o Tod 0= Vo | = T 0 559
LS TZ Y o T L1 @ =T - 0] 561
16.2.1 RESEL BENAVION ...ttt 561
T = YT @ = 1 T 1T 1 T PP 562
16.2.3 Forcing an Error CONGIION . ..ueuueirussiseireeiseiseerssssasssisssaaneraassaessan s sansssanssannesnnsins 563
16.3 Recommended Programming ProCEAUIE .. .....uietiiiiit i ra e saaiaee s saanse s ssannnessannasaaannneennn 564
G RR  ]V O o] o110 I =T 1 =T £ 565
16.4.1 ESM Enable ERROR Pin Action/Response Register 1 (ESMEEPAPRL)......ccvvivieiernernrnennnns 566
16.4.2 ESM Disable ERROR Pin Action/Response Register 1 (ESMDEPAPRL) ......ccviiieiiinieinenenns 566
16.4.3 ESM Interrupt Enable Set/Status Register 1 (ESMIESRL)....ccvuueiiiiiiiiiiiiieiiiiineininnnesiannns 567
16.4.4 ESM Interrupt Enable Clear/Status Register 1 (ESMIECRL) ...cvuiiiiiiiiiiiiiiiiiininnnenaans 567
16.4.5 ESM Interrupt Level Set/Status Register 1 (ESMILSRL) ...cviviiiiiiiiiiiiiiiiiinieniansnaes 568
16.4.6 ESM Interrupt Level Clear/Status Register 1 (ESMILCRL) ..cviuuuiiiiiiiriiiiinieiiiinesinninnssinnes 568
16.4.7 ESM Status Register 1 (ESMSRL) ..uuuiuutiruteiineineeriatissesinsssssrassssnssasssasssnnssannsrnnsins 569
16.4.8 ESM Status RegiSter 2 (ESMSR2) ..uuuiuiiiieiiseiiteristisse it raasissssasssasssnsssasssaneias 569
16.4.9 ESM Status Register 3 (ESMSR3) . uuuuiiiiieiiiiiieiiiiteiriitsrsiessiinns s ssainnssaainnesss 570
16.4.10 ESM ERROR Pin Status Register (ESMEPSR) ....uiiviiieiiineneienerarrnsanrnennsaeansansnsaesaees 570
16.4.11 ESM Interrupt Offset High Register (ESMIOFFHR) .....uuiiiiiiiiiiiiii i e e 571
16.4.12 ESM Interrupt Offset Low Register (ESMIOFFLR) ..uuuueeiiiiiiiiiiiiiiiine s snnsnesnnnns 572
16.4.13 ESM Low-Time Counter Register (ESMLTCR) ..uuiuiiiuiirieiieiriiins i iasssisssanessinssanns 573
16.4.14 ESM Low-Time Counter Preload Register (ESMLTCPR)....ciiiiiiiiiiiiiiiieesriian e snninnesannnes 573
16.4.15 ESM Error Key Register (ESMEKR) ....uuuueiiiiiieiiiiitesiiiss st ssainsssssisssssannssssannnsss 574
16.4.16 ESM Status Shadow Register 2 (ESMSSR2) ...uuiiuiiiiiiiiiiiiiiiiiiirie i sneesnnes 574
16.4.17 ESM Influence ERROR Pin Set/Status Register 4 (ESMIEPSR4) .....couiiviiiiiiiiiiiiieieiaeaanas 575
16.4.18 ESM Influence ERROR Pin Clear/Status Register 4 (ESMIEPCR4) ....civvviviieeiieineinnenneinenns 575
16.4.19 ESM Interrupt Enable Set/Status Register 4 (ESMIESR4) ...ivviiiiiiiiiiiiiiiirinininnennees 576
16.4.20 ESM Interrupt Enable Clear/Status Register 4 (ESMIECR4) ....uiiiiiiiiiiiiiiiiiiiiniaaenanes 576
16.4.21 ESM Interrupt Level Set/Status Register 4 (ESMILSRA) ...vviiuiiiiiiiiiiiiiieiniiseiinnsasiannns 577
16.4.22 ESM Interrupt Level Clear/Status Register 4 (ESMILCRA) ....vvuviiiiiiiiiiiiieiiiiierininaeaanes 577
16.4.23 ESM Status Register 4 (ESMSRA) ..uiuuiiiieiiiiiiiiiirisiaeasia s 578
16.4.24 ESM Influence ERROR Pin Set/Status Register 7 (ESMIEPSRT) +..vvvviiiiiieiieeineiininnsanennenns 579
16.4.25 ESM Influence ERROR Pin Clear/Status Register 7 (ESMIEPCR7) ...ivviviieieiininenernenennnrnens 579
16.4.26 ESM Interrupt Enable Set/Status Register 7 (ESMIESRT7) ..civuviiieiiiiiiiiiiiiniininnianes 580
16.4.27 ESM Interrupt Enable Clear/Status Register 7 (ESMIECR7) ...uvviiiiiiiiiiiiiiiiiiiiniineiinns 580
16.4.28 ESM Interrupt Level Set/Status Register 7 (ESMILSR7) ...uvviiuiiiiiiiiiiiiiiiniennninesnnes 581
16.4.29 ESM Interrupt Level Clear/Status Register 7 (ESMILCR7) ..uvviuiiiiiiiisiiniieiisiiierinnnennes 581
16.4.30 ESM Status Register 7 (ESMSRT) .uuuiiiiueiiiiiiieiiiitesiiise it sainns s ssainnssssannness 582
17 Real-Time Interrupt (RTI) MOAUIE .. u.uiniiii i et e e e e 583
0 T O 1T 584
0t O T =T [ = 584
17.1.2 Industry Standard Compliance StatemMeNt.....cviiiereriiie e riierraaneesraanresraanneesaannreeeaannees 584
7 Y o T L =@ =T - 0] 585
0 R O TH o1 (=Y G @ 0= = 4o ] o N 585
17.2.2  INtEITUP/DMA REQUESES +uuuustetiiistesssanstessaannesssanneessaannessssnnesssssnnessssnnesssssnnesssnnnensnn 587
720 TR 8 I 1 0T 1 o 588
17.2.4 Synchronizing Timer Events to Network Time (NTU) ..uueeeiiiiie i snsiee s snian e s raanes 588
17.2.5 Digital WatChdOg (DWD) .. .uuueetiiisiesiiastessaantessaanneessaannessasnnessssnnnessssnnessssnnnssssnnnensnn 591
17.2.6 LOW POWET MOOES 1. utiiueiittiseiates et s e st e s et ae e s s s s e s s e saa e e s e s s n e s s s s n e aneans 594
17.2.7 Halting Debug Mode BehaVioUr........euiiiieiiiiite i s s sr e s s sraaae s saannenas 594
17.3  RTI CONIOl REGISIEIS «uutetiiiutteteintessssnneesssaneessasnnessassnnessannesssanneessesnnessssnneessssnnessssnneessnns 595
17.3.1 RTI Global Control Register (RTIGCTRL) . uuuutiruteriatiruserintisseraseiaisesanssasssnsssasssaseaanens 596
10 Contents SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com

17.3.2 RTI Timebase Control Register (RTITBCTRL) t.uuviiutiiiesiiteriieiieiniesransssisssianesnsssaneaanness 597
17.3.3 RTI Capture Control Register (RTICAPCTRL) . ...uuuieiiiieiiiiiee it rranre s ranre s snannesaanns 598
17.3.4 RTI Compare Control Register (RTICOMPCTRL) ..uviiiiuiriiiiirsiiiiesisiisesisiissssiaannssisanns 599
17.3.5 RTI Free Running Counter 0 Register (RTIFRCO) ....ueiitiiineiieeiirirne s rnnsisinesinnsanns 600
17.3.6 RTI Up Counter 0 Register (RTIUCO) ....uuuueeiiiieeeiaantesraaannsssansessaanneesaannrssaaannessaannnsss 600
17.3.7 RTI Compare Up Counter O Register (RTICPUCO) ..uuviuuieiiiiireiniinesssiisesisinnsssainsnsssannes 601
17.3.8 RTI Capture Free Running Counter 0 Register (RTICAFRCO) ....uvviuiiiiiiiiiiiiiiniiininnaneenaens 601
17.3.9 RTI Capture Up Counter 0 Register (RTICAUCO) . ...cuiiuueeeiiiiaeiiaiinesiaannessaansasssannnesaannnes 602
17.3.10 RTI Free Running Counter 1 Register (RTIFRCL)...uuiiuiiiiiiiiiiiiiineeiiiisesiniinnsssnnnsnsssanns 602
17.3.11 RTI Up Counter 1 Register (RTIUCL) t.uuuiuueiieiiintiissrinssnsesansiaessasssssssinsssnsssnnssannens 603
17.3.12 RTI Compare Up Counter 1 Register (RTICPUCL).....ccvuiiuiiiuiiiinriiieiissiinerineiasssinssanes 604
17.3.13 RTI Capture Free Running Counter 1 Register (RTICAFRCL) ....cvviiuiiiiiiiiieiiiieiniinneeinnns 605
17.3.14 RTI Capture Up Counter 1 Register (RTICAUCL) ...uviiteiintiiierintiinsrinsinirernssianesanssaness 605
17.3.15 RTI Compare 0 Register (RTICOMPO) ... uuuiiiiiieeeiiiiiesiaanessaanrs s ssanressannressaannessaannness 606
17.3.16 RTI Update Compare 0 Register (RTIUDCPO)....uuuiiiiueeiiiiieeiniinnesisnnseisannnsssaannnsssannnes 606
17.3.17 RTI Compare 1 Register (RTICOMPL) ...uiuuiiieirietiitiiineiateriseiaessinsrasssiassarsranssaneans 607
17.3.18 RTI Update Compare 1 Register (RTIUDCPL) .. ..ceiiiiiiiiiiiiee i rranee s sannessnnnnnesannnns 607
17.3.19 RTI Compare 2 Register (RTICOMP2) ...uuuiiiiiueeiiiitesiiinsseisiistssisisssssannrssssannssssannness 608
17.3.20 RTI Update Compare 2 Register (RTIUDCP2)....uiuuiiiutiiteiiniinieesinrisnssiinsianessansssinssannss 608
17.3.21 RTI Compare 3 Register (RTICOMP3) ... .ueiiiiiieiiiiiiier e st raanre s saannessaanresaaannesaaanness 609
17.3.22 RTI Update Compare 3 Register (RTIUDCP3)....uuiiiiiieiiiiiieeiiiinesisnsseisainissssansnessannnes 609
17.3.23 RTI Timebase Low Compare Register (RTITBLCOMP) ..ciuuiiiiiiiniiiiieiiiiiiesiieinneesinssnness 610
17.3.24 RTI Timebase High Compare Register (RTITBHCOMP) ....ouuuiiiiiiiiiiiiiieeraiie e rnninnenannes 610
17.3.25 RTI Set Interrupt Enable Register (RTISETINTENA) ..uuueiiiiiiiiiiiiiriine i nnnnssnanns 611
17.3.26 RTI Clear Interrupt Enable Register (RTICLEARINTENA) ...ciiiiiiiiiieiiiiieiinieeninnenaens 613
17.3.27 RTI Interrupt Flag Register (RTIHNTFLAG) ..ttt eiiiiee s iaatesrsaannessaaannsssannssaanness 615
17.3.28 Digital Watchdog Control Register (RTIDWDCTRL) +.uuuuteiiiiireiiiisiiiiisesisainnssssanssisannes 616
17.3.29 Digital Watchdog Preload Register (RTIDWDPRLD) ....uutiiutiiieeiiirise i nneisneesinnsnnees 617
17.3.30 Watchdog Status Register (RTIWDSTATUS) ..uutiiuiiiuneiinnirieiineinissriisissiarssesaseiannens 618
17.3.31 RTI Watchdog Key Register (RTIWDKEY) «uuuiiuuieiiiiieiiiiiiesiiissisiisnsssaiasssisianssssaannes 619
17.3.32 RTI Digital Watchdog Down Counter (RTIDWDCNTR) ..vuiuuiiiueriinriieeiineinneennsisieesinnsanes 620
17.3.33 Digital Windowed Watchdog Reaction Control (RTIWWDRXNCTRL) ..evviiiiriiiiieiiiiineininnns 620
17.3.34 Digital Windowed Watchdog Window Size Control (RTIWWDSIZECTRL) ...uvvviiiiniiiiinneiinnnes 621
17.3.35 RTI Compare Interrupt Clear Enable Register (RTIINTCLRENABLE) ......ocoviviiiiiiiiiiniineinns 622
17.3.36 RTI Compare 0 Clear Register (RTICMPOCLR) ...ciiiiiiiiiiiiiie i iraine s rsanasssanne s annns 623
17.3.37 RTI Compare 1 Clear Register (RTICMPLCLR) ..uviiiiiuiiiiiiiieiiiiieinninesisisssssannssssannnes 623
17.3.38 RTI Compare 2 Clear Register (RTICMP2CLR) ..uuiiiutiiiieiiiiiiiieriasiarsnnsesansssnessannss 624
17.3.39 RTI Compare 3 Clear Register (RTICMP3CLR) ...ciiiiiiiiiiiiieiiiiie e raine s rraae e ssanne e rnnes 624
18 Cyclic Redundancy Check (CRC) Controller ModUIe .....cceouiniiiiiiii e 625
R T O T 626
0t Ot T =T [ = 626
R0 07 = o Tt 0= Vo = T N 626
RS T2 Y o o [0 L= @ o =T = o) o P N 628
RS JZ 0 R €T o= =TI =T - T o 628
18.2.2 CRC MOJES Of OPBIatiON .. .uueseiistesiiattesriaatsssaantesaaaanessaanssssaanssaaannesaaannnsssannnnssnn 628
18.2.3 PSA SigNature REQISIE .. uuuteeiiietesiaanteesaianreseaaneesaasnnessassnnesaasnnesseannnessesnnessssnnneesns 629
18.2.4 PSA SecCtor SigNature REGISTET 1. uuuuuueiisstraeirteriseiaerinr i rais i raseaaness 630
18.2.5 CRC ValUe REGISTEN .. uutttiiatteisaetetraatsesaast e saaaase s saaas s ssaan et aaaaaestaannnsssannnasssannnsssnn 631
18.2.6 RAW Data REQISIEI 1uuueetiiieetiiintestaatessaanressaanneesaaaneesaaannessaannnssaasnnessssnnessssnnnessnn 631
18.2.7 Example DMA CoONtroller SEtUP...uuiuseiiterseiieirinsrastssise i ssissrar s saarssaneaas 631
18.2.8 Pattern COUNt REOISIET ... ettt r s s s r i ae e s as s e s sa e e s sannsessaannnesian 633
18.2.9 Sector Count Register/Current SECtOr REQISIEr ..uureiiiieeeiriierriaineessaannerseanneersaanreesaannees 633
R 200t 0 1= 1 U o 634

SPNU563A—March 2018

Contents 11

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
18.2.11 POWEr DOWN MOOE .. e aiittitiite et s st e r e s s e e s s s s e s s s s e e s e s s n e s e s saa e aannens 637
RS J2 0 I 1o T ] 1T o 637
18.2.13 Peripheral Bus INterfacCe ... ..uueiiiiieiiiie i e s s s r s a e s ar s raarennas 638
RS TR B - 10 o] 638
18.3.1 Example: Auto Mode Using Time Based Event TrQQering «...oveeeeiiiiieiriiieeiiiieesaaineeannas 638
18.3.2 Example: Auto Mode Without Using Time Based Trggering «....eeeuveiiereiniineeisiinnesiiiinneiinnnes 639
18.3.3 Example: SEMIi-CPU MOOE ....uuuiiiiiiieiiieiie s st r s s r s s s s rsn s s rsaanenas 640
18.3.4 EXample: FUI-CPU MO, . ...ttt it e e r et e s e e s s e s s ss e a s s s s nn e s saanne s s sannneninn 640
TR S O o L O O o] o110 I =T 1 =T £ 641
18.4.1 CRC Global Control Register 0 (CRC_CTRLO)....uuiuttiitirteiineisierranrsrinsiarssiesranessinssanns 642
18.4.2 CRC Global Control Register (CRC_CTRLIL) ..uuiuuuttiiiiiieiiaiieeesaaiansssaannessaannsssaannassaannes 642
18.4.3 CRC Global Control Register 2 (CRC_CTRL2)....uutiiiiiieiiiiieeiiiisssisainsesiansssisansnsssannnes 643
18.4.4 CRC Interrupt Enable Set Register (CRC_INTS) .uuiuuiiitiriieiieiiieiinerinsinrsninssaneisinssannss 644
18.4.5 CRC Interrupt Enable Reset Register (CRC_INTR) «ouiuueiiiiiiieiiiiieeiraiae s ssaaesssnnnnessnnnns 646
18.4.6 CRC Interrupt Status Register (CRC_STATUS) . ..uuiiiiiieiiiiiie it raiasrsssinrsssainnes 648
18.4.7 CRC Interrupt Offset (CRC_INT_OFFSET_REG) .. .uttiitiiiutiiieiineinieerintisisssiriinns i, 650
18.4.8 CRC Busy Register (CRC_BUSY) .uuuiiiiiiiiiiiiiiesiiassesiaaatessaansessaannsssaannsssaannnesanannesss 651
18.4.9 CRC Pattern Counter Preload Register 1 (CRC_PCOUNT_REGL) ....uuviiiininniiiinnerininnnsinnnns 651
18.4.10 CRC Sector Counter Preload Register 1 (CRC_SCOUNT_REGL) ..uvvvuviiiniiiinriinnerineinneinans 652
18.4.11 CRC Current Sector Register 1 (CRC_CURSEC _REGL) ..uuuuuiiiiiiiiieiiiiieinaieessaannnessnnes 652
18.4.12 CRC Channel 1 Watchdog Timeout Preload Register A (CRC_WDTOPLD1).....cccvvviiinneninnnns 653
18.4.13 CRC Channel 1 Block Complete Timeout Preload Register B (CRC_BCTOPLD1).......cccvvueenes 653
18.4.14 Channel 1 PSA Signature Low Register (PSA_SIGREGLL) ...vvuviiiiiiiiiiiiieiiniiininnennaes 654
18.4.15 Channel 1 PSA Signature High Register (PSA_SIGREGHIL) .....ciiiiiiiiiiiiiiiiiiniinennnes 654
18.4.16 Channel 1 CRC Value Low Register (CRC_REGLL)...iuiiiueiriniiiieiinriiineriasiaessinriannssnes 654
18.4.17 Channel 1 CRC Value High Register (CRC_REGHL).....ciiiiiiiiiiiiiiiii i rninee s nanes 655
18.4.18 Channel 1 PSA Sector Signature Low Register (PSA_SECSIGREGLL) ......ccvviiiiiiiiiiiinniinnnns 655
18.4.19 Channel 1 PSA Sector Signature High Register (PSA_SECSIGREGH1) ......vvvvviiiiiiiiniineinans 655
18.4.20 Channel 1 Raw Data Low Register (RAW_DATAREGLL)....cciiiiiiiiiiiiiiie i sneine e naaes 656
18.4.21 Channel 1 Raw Data High Register (RAW_DATAREGHL).....ccuviiiiiiiiiiiiieiiiiieiniinesnnans 656
18.4.22 CRC Pattern Counter Preload Register 2 (CRC_PCOUNT_REG2) ...ivvviiiuiiiinriinrinnneinneinaes 656
18.4.23 CRC Sector Counter Preload Register 2 (CRC_SCOUNT_REG2) ...cvviviiiniiiiniiinirineinneinans 657
18.4.24 CRC Current Sector Register 2 (CRC_CURSEC_REG2) ...iiiiuiiiiiiiiiiiiiieiniinesinninnesinnes 657
18.4.25 CRC Channel 2 Watchdog Timeout Preload Register A (CRC_WDTOPLD2)......cvvvviiieinnninns 658
18.4.26 CRC Channel 2 Block Complete Timeout Preload Register B (CRC_BCTOPLD2)...........c...... 658
18.4.27 Channel 2 PSA Signature Low Register (PSA_SIGREGL2) .....uviiiiiiiiiiiiiiieniiisinninesinanas 659
18.4.28 Channel 2 PSA Signature High Register (PSA_SIGREGH2) .......ccoviiiiiiiiiiiiiiininnenaes 659
18.4.29 Channel 2 CRC Value Low Register (CRC_REGL2).....uuiiiiiiiiiiiiie i ssiiae e ssninne s ananes 659
18.4.30 Channel 2 CRC Value High Register (CRC_REGH2)......ciiiiiiiiiiiiiiiiiiiiriii i nnaaes 660
18.4.31 Channel 2 PSA Sector Signature Low Register (PSA_SECSIGREGL2) .....c.vvvviiiiiviinnininnnans 660
18.4.32 Channel 2 PSA Sector Signature High Register (PSA_SECSIGREGH2) .......ccevviiiiiiieiinninans 660
18.4.33 Channel 2 Raw Data Low Register (RAW_DATAREGL2).....cciviiiiiiiiiiiiiisii e 661
18.4.34 Channel 2 Raw Data High Register (RAW_DATAREGH2).....cciiiiiiiiiiiiiiiiiininanenaaes 661
19 Vectored Interrupt Manager (VIM) MOQUIE ... e e 662
S T O =T = 663
I T B TU - TR 411 I (0] Y= =1 Y N 664
19.3 Device Level INterrupt ManagemeENt ... .eeisseiseiseerssiseesas st ssss s sarssanessanssanns 665
19.3.1 Interrupt Generation at the Peripheral ........ooviiiiiiiiii e 665
19.3.2 Interrupt Handling @t the CPU.....iiiiiiiii i i e s s s e s s s ann e s s ann e s aaanne e saannnesannnnenss 666
19.3.3 Software Interrupt HaNdliNg OPLiONS ..uuueeiseiiieeiiiii i aaaeens 667
19.4  Interrupt HANAIING INSIAE VIM ..t e s e s s e s s s s st s s e s s aann e e s sannneanns 668
19.4.1 VIM Interrupt Channel MapPing. . .ueeesseseeeereaeeessasneeesaanneessasnnessasnneesessnnessssnnesssssnnesss 669
19.4.2 VIM Input Channel Management ......eiueerseinseiseerastsrse i ssirs s sanrsarssaneias 671
12 Contents SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com

19.5 Interrupt Vector Table (VIM RAM) i r st s s s e s s a s n e raa e aannens 672
19.5.1 Interrupt Vector Table OPEration ......cuieeeeeiiieeeeiiateerraantessaanressaansesaaannessaannnssaannnesss 672
19.5.2 VIM ECC SYNAIOMIE . uuuteiiuteeisattessasssssiass s ssaasessassssssassessaaassestaansssssasssesssnnnnsssns 673
19.5.3 Interrupt Vector Table INitialiZation ......o.eeveeiieiiii i raaeaas 674
19.5.4 Interrupt Vector Table ECC TeStNG . .uuuinieeiiiiiesiiatteisaantessaan e ssansesaaannessaannssaaannesss 674
B TN STV Y T oY= o T a1 (= o ] o 676
T A O = o (0 =T V=T g T 01 o] 677
B TR T v T 41 ][ 677
19.8.1 Examples - Configure CPU TO ReCeIVE INtEITUPLS ..vviiueeeiiiiie i s ssisnsssannessannns 677
19.8.2 Examples - Register Vector Interrupt and Index Interrupt Handling .......ocovviiiiiiiiiiniiiennns 678
S TRV 1V @ g1 (0] =0 ] =T 680
19.9.1 Interrupt Vector Table ECC Status RegiSter (ECCSTAT) .uvuiriurririinereiriinnsisiinesisainneiiaanes 681
19.9.2 Interrupt Vector Table ECC Control Register (ECCCTL) . .uuiiutirieriitirineiiiirinerieisieerannsanees 682
19.9.3 Uncorrectable Error Address Register (UERRADDR) ....uuiiiiiiieiiiiiieeraiieessnine s ssnnne s sannss 683
19.9.4 Fallback Vector Address Register (FBVECADDR) .....iviutiiiiiiriiiiinesiiiisesisiisnssiannssisannes 683
19.9.5 Single-Bit Error Address Register (SBERRADDR) .....uviutiiiutiiiiriatiiseiinsiannerinsiaisssinssanns 684
19.9.6 VIM OffSet VeCIOr REQISIOIS. . uiiieiiite it e rr e s e e s aaaa e s saann e s saannessaannneninn 684
19.9.7 IRQ Index Offset Vector Register (IRQINDEX) ..uuuueiiiiieiiiiiiesiiiiseiriisssrsisressannrsssainnes 685
19.9.8 FIQ Index Offset Vector Registers (FIQINDEX) ..uuiuutiiutiriuriiieiiseiiierinsisissiarsannesinsianeens 685
19.9.9 FIQ/IRQ Program Control Registers (FIRQPR[0:3]) +.vuvuutiiuteiineiiieerinriiiiiininerineasaninns 686
19.9.10 Pending Interrupt Read Location Registers (INTREQ[O0:3]) +uuuuurriiiiuerirriineriiiinesinninnesianes 687
19.9.11 Interrupt Enable Set Registers (REQENASET[0:3]) cvutuutirutrrineinieriinnirinsiineiieerineiaiesninnss 688
19.9.12 Interrupt Enable Clear Registers (REQENACLR[0:3]) +uuueeirruuerrrriinnerrainnessaannnsssannrnssaannes 689
19.9.13 Wake-Up Enable Set Registers (WAKEENASET[0:3]) .. uuetiriuueririinneririnseiiiinnnsiiinnneriannnes 690
19.9.14 Wake-Up Enable Clear Registers (WAKEENACLR[0:3]) +vuueeruuriieeiinrininerinniiieesinrinnsrnes 691
19.9.15 IRQ Interrupt Vector Register (IRQVECREG) ... ..uiiiiiieiiiiiiiesiaainsssaannessaannssssaansssaannness 692
19.9.16 FIQ Interrupt Vector Register (FIQVECREG) ....uuiiiiiiiiiiiiiiiiiiiis it ssinnssnninnees 692
19.9.17 Capture Event RegiSter (CAPEVT) uiiii it ss s s s s s raesaneens 693
19.9.18 VIM Interrupt Control Registers (CHANCTRL[0:31]) «uuuueerrinereianinneraaanesssainnessaannnssaannes 694
20 Direct Memory Access Controller (DMA) MOAUIE ...t e ee e 696
P2 TR R © =T 697
P20 B0t O R 1= 11 = = 0 697
20.1.2 System ReSOUICES MaPPING . .uuueeeiruuenesiaunnesrantessaaneesaansssaaasnessaanssssasnnssssannnsssannns 699
20 B /[ To [N 11 @ o T= = L1 [ o N 699
20.2.1 MEIMOIY SPACE 1uuutternuanresrasaneesrsseesasasessrasse et saassestaaaneetsaasressaaanressaasrerssaanesssannes 700
20.2.2 DMA DaAt@ ACCESS 1iuuuutiiiiiiaitiiiisttiaiiates ittt sistes ettt taiastessaaantataiasteissianeissssnnnss 700
20.2.3 AJAreSSING MOOES .. uuuueteeiiinteesessneesaasnnessaanseessannnessaanneessannnessesnnnessssnnessssnnessssnnnes 701
20.2.4 DMA Channel Control PACKELS ...uuuiiusiisiiiisiiseiirisrirss s s s sraees 701
D20 ST T 112 O 01T = 705
20.2.6 Data Packing and UNPACKING ..ueeeiieueeetianneesssaneessasnnessssnneessasnnessssnneessssnnessssnnnessnnnes 707
20.2.7 DMA REQUEST 11 uuutteiasteirianeessste st ssasssessaasse s sraas st raas s saaar e rsaasrersaaanressaannes 710
20.2.8  AULO-INItIALION 1ttt v te vttt 712
2O IS B | 1= ¢ 0 o £ 712
P20 7200 0 T = o TU o oo 714
20.2.11 POWEr MaNAQEIMENT . uuuutttiiiiiiisaiissststeeessssssaaaaaaaasssssaaeesssstsmsassssssssnnnmeeessssmssnns 714
P2 B I | = = 715
20.2.13 Channel CRaiNing «..ueeeussssuse s sa s s et saarssasstaneaanness 716
B Ot I =0 (U == 0] = g 716
b2 O B ST /1T ¢ Lo A o) (=T o i To T 717
20.2.16 ECC ChECKING 11 uttustissesntiasts i sasesse st sss s s s rasesaan s e s sassaanrsanssanesns 718
20.2.17 ECC TESHNQG 1 tuuuterntinnnetintiraseiseiate sttt rasetattsasttasttsisetasnerarernsnins 719
20.2.18 Initializing RAM With ECC ... uuiiiiiiiteeiiiessssneessasnnessaanneessannesssannnessannnesssnnnnessnnnnes 719
P20 B e T = 10 T T 110 o =Y (0 720
SPNU563A—March 2018 Contents 13

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
20.3  Control Registers and Control PACKELS ....uuiiiuiiieiiiiiieii i s ranes 721
20.3.1 Global Configuration REJISIEIS . ..uiiieieiiiie it rraar e s aaane s ssaann e s aaannessaannnessannes 724
PO T @1 o = 1o 1= I 0] T 11 ] = 1T 788
21 External Memory INterface (EMIF) ... e e e 793
P72 000 O 10110 Yo 13T 1o o 794
21.1.1 Purpose of the Peripheral ........ooiiiiiii i e e nne s 794
O T [ ] ] 794
21.1.3 Functional BIOCK DIBGIam .uuuuseuuserseisssssssssss e ssasssisssanss i s sanessnnssanns 795
21.2  EMIF MOAUIE ArCHItECIUIE 1.ttt it e ir et r et e s e e s s e e s s ae s s s e et sana e s saannn s s sannnessanneesnnn 796
21.2.1 EMIF CIOCK CONLIOl . 1uuiuseiseitisiseraertisise s er s r e s e n e e arraes 796
2 A | | (=T [ 1] 796
21.2.3 EMIF SigNal DeSCHPIIONS .t uuuetetiaeteasasesssaiase s ssaaesssasse s saansssssaantsssaanntsssannrsssannnss 796
21.2.4 EMIF Signal MUltiplexXing CONtrol ... ueeeiiiesieieesesneesaaannessaanneessannnessaanneessannnessennnes 797
21.2.5 SDRAM Controller and INtErface ....vvueivsirieiiiiiiiiiiri s saaes 798
21.2.6 Asynchronous Controller and INterface ......ov.eeiiiiii i e i aaas 810
b G O T = W = 10 E= N = U4 4] o 822
21.2.8 Reset and Initialization CONSIAEIAtIONS ...uuveiuseiiueireerisiri i a i rns 823
B2 S B 1 1= 0 o U] ] o 823
21.2.10 DMA EVENT SUPPOI 1t tttttttsssssssssssssssnsssssssmmmsssssssssssssmmmmsssmmmmmmmmmmssnnns 824
21.2.11 EMIF Signal MURIDIEXING .t uueieerseiissesisrste e s r s s a e an e sanns 824
A0 0 1 V1= 0 0] Y /o o S 824
b2 I T T T 1 VA= U Lo AN 4 o1 1= o1 825
21.2.14 System CONSIHEIAtIONS 1.uuuuseiseirse s srse st r e s s s raa s tanr s an e saneasnesanns 826
21.2.15 POWEr MaNAQEIMENT . uuuutttiiiiiissaiiisstrreees st sssaaaaaas s s saaeesssssssasssssssssnnreesssssssssnns 827
21.2.16 Emulation CONSIAEIatiONS .uuuueuusississrserstissrssrstrressssaers s sassse s ese e rareasenns 827
P22 G T Y/ =T 11 (=] £ 828
21.3.1 Module ID Register (MIDR) .. ..uiuiieteiiiiteeraieeessaiaes s saaae s ssaass s saannasssantessannnsssaannnss 828
21.3.2 Asynchronous Wait Cycle Configuration Register (AWCC) ...uiiiiriiiiieeriinneesanineessannnessnnnes 829
21.3.3 SDRAM Configuration RegiSter (SDCR) ...uuiuusiiutirneiissirssristsrissiissssnrerasiaisssaansin 830
21.3.4 SDRAM Refresh Control Register (SDRCR)....cuiiiutiiiiiieiiii e iiarssair s ssainesssnanssaannas 831
21.3.5 Asynchronous n Configuration Registers (CE2CFG-CESCFG) ...uuviiiiinireriinnrersinnnesssinnessnnns 832
21.3.6 SDRAM Timing Register (SDTIMR) ..uuuuuuiistsiiseiiiriserassssrats s rarssre e ssnsssannsaans 833
21.3.7 SDRAM Self Refresh Exit Timing Register (SDSRETR) ...uvviiiiiiiiiiiiiiiiee e snienennanns 834
21.3.8 EMIF Interrupt Raw Register (INTRAW ) ...ttt i it esaineesansnsessaannessaannessannnerssnnnes 835
21.3.9 EMIF Interrupt Masked Register (INTMSK) v..uueiiuiirieiiiiiiri s ssnenaaes 836
21.3.10 EMIF Interrupt Mask Set Register (INTMSKSET) ..cuiiiiiiiiiiiiniiiiinei it ssasnsssannssssannns 837
21.3.11 EMIF Interrupt Mask Clear Register (INTMSKCLR) ..iiiiuiiiiiiiesiiiineesnnineessannnesssanneessnnnes 838
21.3.12 Page Mode Control Register (PMCR) ...uuiiiseiiiiiieiiinie s s snnnssnennes 839
21.4  EXample ConfigUration . ....cu..eeeireeiiee e rraiee s aae s rr s st s s e s saaas e s ssaan s st sann e s saann e aaanreannas 840
21.4.1 Hardware INTErface ...uuueiueisiisinseiiiiarse s 840
21.4.2 SOftware CoONfIgUIALION ... et ssesseiatesse s st r e s s s s e s s s s s s s s s s s n e raneaannens 840
22 Analog To Digital Converter (ADC) MOAUIE ....iuieie i e 848
22 R O 1= = 849
227200 0 R 1011 0o 11 1o o 851
P = T 1= (o3 @ o 1= 1 1T o N 853
22.2.1 Basic Features and Usage Of the ADC ....ccueiiiiiiiiiiiiiieiii s ssinnssaninne s annes 853
22.2.2 Advanced Conversion Group Configuration OPtioNS .....vveeviieiiieinieeiiiirinne i 860
22.2.3 ADC Module BasiC INtEITUPLS . .uueieieeiiiiteaiaieessaraeeesra e e s saane st sanne s saannassaannnesaannnns 868
22.2.4 ADC MOAUIE DMA REQUESES . .uuteiiuutnsssnntesrsinnesssinnsssaisssssaasnssssassestsassnssssnnnnsissnnns 869
22.2.5 ADC Magnitude Threshold INterruptS ...v.eeviieiieeiiiri i raees 870
22.2.6 ADC SPECIAI MOUES 1. uviiutiiistiiite it s 871
22.2.7 ADC Results’ RAM SpecCial FEAUIES ..uuuiiiiiieiiiiteiiiieiriinssrsinssssaneesasinnesssannsssannes 878
22.2.8 ADEVT Pin General Purpose I/O FUNCHONAITY . ...uvvreeiieiiiii i e sianssaenaes 879
14 Contents SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

13 TEXAS

INSTRUMENTS

www.ti.com

PG T N T =T o 1153 (] £ 881
22.3.1 ADC Reset Control Register (ADRSTCR) .uuiuueiiutiristiiserisriiiteriseisissrassissssissanesaeianes 883
22.3.2 ADC Operating Mode Control Register (ADOPMODECR) ...iivieiiiiiiieiiiiiesiiiinsisnineessnnes 883
22.3.3 ADC Clock Control Register (ADCLOCKCR) ..iiiutiiisiiiserinniriieiineinins i, 885
22.3.4 ADC Calibration Mode Control Register (ADCALCR) ...uuuuiiiriiiieeiniineiaainessaanesssnnnesaannes 885
22.3.5 ADC Event Group Operating Mode Control Register (ADEVMODECR) .....ivvvvieiiiineiiiiiinneinns 887
22.3.6 ADC Groupl Operating Mode Control Register (ADGIMODECR) ...ivuviiisiiiiisiiiinieeninninneas 890
22.3.7 ADC Group2 Operating Mode Control Register (ADG2MODECR) ....cuiiiiiiiereiiiineeaaninneeannns 893
22.3.8 ADC Event Group Trigger Source Select Register (ADEVSRC) ...uviiiiiiiiiiiiesiiiiesiiiinesinnnes 896
22.3.9 ADC Groupl Trigger Source Select Register (ADGLSRC) .uuuviiiuiirinrinniirinrrirerissiiinasineians 897
22.3.10 ADC Group2 Trigger Source Select Register (ADG2SRC) .. .uviiutirinriiniiriserinniriseiaeinineins 898
22.3.11 ADC Event Interrupt Enable Control Register (ADEVINTENA) ...cvviiiiiiiiiiiiiiiniiieeeinaes 899
22.3.12 ADC Groupl Interrupt Enable Control Register (ADGLINTENA) ...cvviviiiiiiiiiiinienineneeas 900
22.3.13 ADC Group?2 Interrupt Enable Control Register (ADG2INTENA) ...cviiiiiiiiiiieiiiieeernianeeanans 901
22.3.14 ADC Event Group Interrupt Flag Register (ADEVINTFLG)..uvviuuiiiiiiieiiiiieeiiiinesisnnnsiianns 902
22.3.15 ADC Groupl Interrupt Flag Register (ADGLINTFLG) .uuvuutiiuieiiieiiierinriisssinsiannsrnnsiaeanaes 903
22.3.16 ADC Group?2 Interrupt Flag Register (ADG2INTFLG) «.uuuueiiiiiieiiiiiiesiaaianessannnessannnassaanns 904
22.3.17 ADC Event Group Threshold Interrupt Control Register (ADEVTHRINTCR) ....cvvviiiiiiiiinnnnnnns 905
22.3.18 ADC Groupl Threshold Interrupt Control Register (ADG1THRINTCR) .icvviiviiiiiiiininieeinenns 905
22.3.19 ADC Group2 Threshold Interrupt Control Register (ADG2THRINTCR) ...ovviieiiiiiiiiiiiinnennns 906
22.3.20 ADC Event Group DMA Control Register (ADEVDMACR) ....uuueiiiiiiineiiiiiesiiiinesisiianeisanns 907
22.3.21 ADC Groupl DMA Control Register (ADGIDMACR) ..uvuuiiiuieiiieiiieerisniisssinriansssanssannenans 909
22.3.22 ADC Group2 DMA Control Register (ADG2DMACR) .. ..uuiiiiiiieiiiiieeisaineessaannessaannassaanns 911
22.3.23 ADC Results Memory Configuration Register (ADBNDCR) ...uuiiiiiiiiriiiieiriinsinninnesinns 913
22.3.24 ADC Results Memory Size Configuration Register (ADBNDEND) ...ovviiiiiiiiiiiiiiniriieeinneans 914
22.3.25 ADC Event Group Sampling Time Configuration Register (ADEVSAMP) .....ccvviiiiiiniiiniiinenns 915
22.3.26 ADC Groupl Sampling Time Configuration Register (ADGLSAMP) .....vvviiiieiriiiinnririiineeians 915
22.3.27 ADC Group2 Sampling Time Configuration Register (ADG2SAMP) ....civiiiiiiiiiiiniieiiinaeas 916
22.3.28 ADC Event Group Status Register (ADEVSR) .. ..uuuiiiiiiiiiiiit e iiiatessninesssainnssanannessannes 917
22.3.29 ADC Groupl Status Register (ADGILSR) 1.uuuueiiiiuineiiinteiiaitrsisinsnsssainsrsssinnessaainssinanns 918
22.3.30 ADC Group2 Status Register (ADG2SR) ..uuuuiiiuiiiteiintisieesirirsesiss s sasisisssanrsansrnns 919
22.3.31 ADC Event Group Channel Select Register (ADEVSEL) ...vvuiiiiiiiiiiriiiininiisinnenans 920
22.3.32 ADC Groupl Channel Select Register (ADGLSEL) «.uuuuueiiiiiiuieiiiiiesiniiesisiinnesiannnsinanns 921
22.3.33 ADC Group2 Channel Select Register (ADG2SEL) v.uuvvueiiiuieiiieiiieirinsiiisiasiannerassiaeanans 922
22.3.34 ADC Calibration and Error Offset Correction Register (ADCALR)......ccviiiiiieiiiiiieiniineeannns 923
22.3.35 ADC State Machine Status Register (ADSMSTATE) ...uuuiiiiiiiiiiiiii i rnans 923
22.3.36 ADC Channel Last Conversion Value Register (ADLASTCONV) ..viiuiiiiiiiiiiriiininineninniieeas 924
22.3.37 ADC Event Group Results' FIFO Register (ADEVBUFFER) .....ccoiiiiiiiiiiii i iaiieeaanns 925
22.3.38 ADC Groupl Results FIFO Register (ADGIBUFFER) .....cviiiiiiiiiiiieiiiieiiiinesisninnssinanes 926
22.3.39 ADC Group2 Results FIFO Register (ADG2BUFFER) .....cvvitiiiiiiiiieiiiiiesiniseiaeininenans 927
22.3.40 ADC Event Group Results Emulation FIFO Register (ADEVEMUBUFFER)........cccvviiiieiannne. 928
22.3.41 ADC Groupl Results Emulation FIFO Register (ADG1EMUBUFFER) .....cccvviviiiiniiiniineninnns 929
22.3.42 ADC Group2 Results Emulation FIFO Register (ADG2EMUBUFFER) ......ccovviiiiiiiiiiinninnnenns 930
22.3.43 ADC ADEVT Pin Direction Control Register (ADEVTDIR) ...uuiiiiiiiiiiiie i srniineeannas 931
22.3.44 ADC ADEVT Pin Output Value Control Register (ADEVTOUT) ..vviiiiuiiiiiiieiiiiinnsinninnesiannes 932
22.3.45 ADC ADEVT Pin Input Value Register (ADEVTIN) ...uuiieiritiiieiiiniesrisnssinssinsssnsssnneannes 932
22.3.46 ADC ADEVT Pin Set RegiSter (ADEVTSET) «.uuiutitieirseitisiiserassaerasianssssansassanssssnnns 933
22.3.47 ADC ADEVT Pin Clear Register (ADEVTCLR) +.uuiiuiruiiiiisiisirsiiiissssesnsnssisssssnsssnens 933
22.3.48 ADC ADEVT Pin Open Drain Enable Register (ADEVTPDR) ...cuvviiiiiiiiiiiiiiiiieenianenns 934
22.3.49 ADC ADEVT Pin Pull Control Disable Register (ADEVTPDIS) ...coiiiiiiiiiiiieiiiiieireieeranaes 934
22.3.50 ADC ADEVT Pin Pull Control Select Register (ADEVTPSEL) ...uvviiiiiiiiiiiiesiniisiininesinnes 935
22.3.51 ADC Event Group Sample Cap Discharge Control Register (ADEVSAMPDISEN) ........ccvvuueen. 935
22.3.52 ADC Groupl Sample Cap Discharge Control Register (ADG1SAMPDISEN) .....cccvvviiineiinenns 936

SPNU563A—March 2018

Contents 15

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
22.3.53 ADC Group2 Sample Cap Discharge Control Register (ADG2SAMPDISEN) .....cccvvivviineinnenns 937
22.3.54 ADC Magnitude Compare Interrupt Control Registers (ADMAGINTXCR) ....ccviiiiiiiiiiiiinnennnns 938
22.3.55 ADC Magnitude Compare Interruptx Mask Register (ADMAGINTXMASK)....ccuvviiiininriiinnnennns 940
22.3.56 ADC Magnitude Compare Interrupt Enable Set Register (ADMAGINTENASET) ...cvvvvvvieinnenns 941
22.3.57 ADC Magnitude Compare Interrupt Enable Clear Register (ADMAGINTENACLR).........cc.ett... 941
22.3.58 ADC Magnitude Compare Interrupt Flag Register (ADMAGINTFLG) ...uuvviiiinireiiiinneiiiinneenns 942
22.3.59 ADC Magnitude Compare Interrupt Offset Register (ADMAGINTOFF) ...c.vvviiiiiiiiiiiniineens 942
22.3.60 ADC Event Group FIFO Reset Control Register (ADEVFIFORESETCR) ...vvuvviisiiissirinrinnnens 943
22.3.61 ADC Groupl FIFO Reset Control Register (ADG1FIFORESETCR) ...uvvviiiiiiiiiiiiiiiiiiaeeinnns 943
22.3.62 ADC Group2 FIFO Reset Control Register (ADG2FIFORESETCR) ...vvvvviiiniiiiieiineiiinerinninns 944
22.3.63 ADC Event Group RAM Write Address Register (ADEVRAMWRADDR) .....ccevviiiiiiiiiinnnennns 944
22.3.64 ADC Groupl RAM Write Address Register (ADGIRAMWRADDR)......cvviiiiiieiiiinniinniineaians 945
22.3.65 ADC Group2 RAM Write Address Register (ADG2RAMWRADDR).....civuiiiiieiiiiiniierinninnens 945
22.3.66 ADC Parity Control Register (ADPARCR) ...ciiiiiteiiiiieiriiies s e s raaane s ssannssssannneaaannnes 946
22.3.67 ADC Parity Error Address Register (ADPARADDR) ....uuuiiiiiiiieiiiiiesiniisssssiinsssisanssssannes 947
22.3.68 ADC Power-Up Delay Control Register (ADPWRUPDLYCTRL) uvvviutiiiseiiieerineinneninninneas 947
22.3.69 ADC Event Group Channel Selection Mode Control Register (ADEVCHNSELMODECTRL) ...... 948
22.3.70 ADC Groupl Channel Selection Mode Control Register (ADG1CHNSELMODECTRL) ............ 948
22.3.71 ADC Group2 Channel Selection Mode Control Register (ADG2CHNSELMODECTRL) ............ 949
22.3.72 ADC Event Group Current Count Register (ADEVCURRCOUNT) ..iiiiiiiiiiieiiiineenninneennnes 950
22.3.73 ADC Event Group Maximum Count Register (ADEVMAXCOUNT) ...iuiiiiiinnririinreiniinneeians 950
22.3.74 ADC Groupl Current Count Register (ADGLCURRCOUNT) ..uviuiiiuieiinriniesiineininesinnsnnneas 951
22.3.75 ADC Groupl Maximum Count Register (ADGIMAXCOUNT) ..uuuieiiiiiiiiiiieeernannresnninneeanns 951
22.3.76 ADC Group2 Current Count Register (ADG2CURRCOUNT) ..uuuiiiiiinireiiinrsiriinnssnsinneainns 952
22.3.77 ADC Group2 Maximum Count Register (ADG2MAXCOUNT) .uuiuuiiiniiiinrineerinninnesinrianeas 952
23 High-End Timer (N2HET) MOQUIE ... ettt e e e e e e 953
22 Tt R V= T 954
2 Tt T R =T (1 ] T 954
P22 Tt A - 10 ) G 1Y = g1 7= Lo =T 954
b2 T 0RC T =1 (o o3 QI - Vo | T ¢ 955
23.1.4 Timer Module Structure and EXECULION ....uvisiiseisiiitiiins i nanaas 956
P22 Tt ST = 0 (0] 03 F= (oL 957
23.1.6  N2HET Compared t0 NHET ... .uiiiiiiiieiiiite s ssa e s s aaae s sraae st ranse s saannt st sannsssannness 957
23.1.7 NHET and N2HET Compared t0 HET ..uuiiiiiiieiiii i iiineeesenneeesssnnessannnessannnnessnnnnessnnnns 957
23.1.8 INSIIUCHIONS FEALUMNES . uviuueestssaseisessatesae s e e s s s s s s s s saa s e s s et ae s s n e sa s s sa s s n e sneaaneans 958
23.1.9 Program USBQE .uuueeeeeeeiiisinssissssstneeessssssssasssssssssssssesssssmmmsssissssssnnnmeeetstimmsssssnnns 958
P2C T \ P o | = I O Tod o F= L 1= ETod ] o) o) o S 958
23.2.1 Specialized Timer MiCromMacChiNeg ......uuiieiiiiiii i s 958
23.2.2 NZ2HET RAM OrganiZatiON .....ueseisuessssineeessnssssasssssaasssssassessaansssssaansesismnnssssannnes 963
23.2.3  TIME BASE 1 1utiutiusintiueitinsirst ittt 966
P2 T [0 11 101 (=] = Lo 969
P22 B2 5 1@ TN o g1 0 970
23.2.6  SUPPIESSION FillBIS 1 uttetiiit et se it ssiane e s aaaanessaasneesaannnessaannesssannnessannneessannnesssnnnees 986
23.2.7 INterrupts and EXCEPLIONS .uuuueeiuueiiuterseiaseesinsrassssss s ssase s ssis s ssn s s aans e aanens 987
23.2.8 Hardware Priority SCREME. ... .ttt e e r s s s e s rr it e e s s e e aannes 988
23.2.9 N2HET Requests t0 DMA and HTU . ...uviiiiiiiiiiii i sssne e ssasnee s snannesssnnnnessannnnsssnnnes 990
P22 TG T 2 oo 1= U ) 1o L 990
23.3.1 SOftWAre ANQIe GENEIALON . ... uete it ear et e sra e s s ae et s aas e s saaaae st s aate s saannnssaanressannes 990
23.3.2 Hardware Angle Generator (HWAG) ...ueeiiieeee s i eintesssastessasnsessasnneesassnnessssnnessssnnnessnnnes 995
P2 TR N | = I O 0] 11 N =T 13 (=] £ 1017
23.4.1 Global Configuration Register (HETGCR) ...uuuiiiiiiieiiiiiesiiianesiaianssssanssssaanssssaannnesnnns 1018
23.4.2 Prescale Factor Register (HETPFR) ..uueiiiiiiseiiiiesiiinteessanneessannneesssnnnessssnnessssnneessnnns 1020
23.4.3 N2HET Current Address Register (HETADDR) ...uutiiseiiseiiieeiitsrissiassinssasssinssannssnnesas 1021
16 Contents SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com

23.4.4 Offset Index Priority Level 1 Register (HETOFFL)..uuiiuiiiiiiiiiiiiieiiiiiierinsnnessinssnnessneaas 1021
23.4.5 Offset Index Priority Level 2 Register (HETOFF2).....oiiiiiiiiiiii i eennnn e eaaas 1022
23.4.6 Interrupt Enable Set Register (HETINTENAS) ..uuuitiiiiiiieiiiitee i sssinnssssinnnsaannns 1023
23.4.7 Interrupt Enable Clear Register (HETINTENAC) ..uviitiiiuiiiiiiiitiiteiiinnessanssnsssinnssaneas 1023
23.4.8 Exception Control Register 1 (HETEXCL) ..uuuuiiiiiiieiiiieeiaansesiaannnsssanssssaanneesannnnesnnns 1024
23.4.9 Exception Control Register 2 (HETEXC2) 1.uuuuiiiiiiiieiiiiiesiiiinsesiainssssannssssnnnsassinnsssnnns 1025
23.4.10 Interrupt Priority Register (HETPRY) .. uiuiiiiiiiiiiiii s r s s esnnnaas 1026
23.4.11 Interrupt Flag Register (HETFLG) «.uuuueiiiiisiiiiit e eiaatsersaneessannn s ssnanns s ssannnssanannessannes 1026
23.4.12 AND Share Control Register (HETAND) ...uuuiiiiiiieiiiiees i iiinsssssannssssnnnssssannsesnnns 1027
23.4.13 HR Share Control Register (HETHRSH) ...oiuuiiiiiiieiiiii i s ee s 1028
23.4.14 XOR Share Control Register (HETXOR) ..vuuuiisiiineiineiieesinnisssiissssnns i, 1029
23.4.15 Request Enable Set Register (HETREQENS) .....uuuiiiiiiiiiiiiiiiiii it nan e e 1030
23.4.16 Request Enable Clear Register (HETREQENC) ...civiiiiiiiiiiiiiiiiiis s sianssessnneens 1030
23.4.17 Request Destination Select Register (HETREQDS) 1.uviiuiiiiiiiiiiiiiiiiieininiansssnaens 1031
23.4.18 NHET Direction Register (HETDIR) cuuueiiiiuueeiiiiiesisisssisiisssssainsssssinnnssssnnnssssannssssnnns 1032
23.4.19 N2HET Data Input Register (HETDIN)....uuiiuteieeiiteiiieineesiarsrsssinssanssansssnssinssannesas 1033
23.4.20 N2HET Data Output Register (HETDOUT) ..uiiiiiiieiiiiieeiaanresiannnesssanssssannnessaanneesnnns 1033
23.4.21 NHET Data Set Register (HETDSET) +uuuuiuirutiusiisersirtissnsssserissasssrsissassssnns 1034
23.4.22 N2HET Data Clear Register (HETDCLR) .uuuuuiisiiiteiiiiiiierianinsssisssnsssasssssesinssannesas 1034
23.4.23 N2HET Open Drain Register (HETPDR) ...uuuiiiiiii it i raaessssannsssannsesnnnnnennnns 1035
23.4.24 N2HET Pull Disable Register (HETPULDIS)...uuuuiiueitiisiisirseinniisiassresinsnssnsssassnnsnssns 1035
23.4.25 N2HET Pull Select Register (HETPSL) ..uuuiutiiiiiiiiiieiieisieerinisessinssssssaneasinesannnans 1036
23.4.26 Parity Control Register (HETPCR) ...uuiiiiiieiiiii e it er st e s e s ssnane s ssann s snnnne s sannns 1037
23.4.27 Parity Address Register (HETPAR) ..uuuiiiiiiiiiiie it ss s sssinns s nsinn s annns 1038
23.4.28 Parity Pin Register (HETPPR) 1.uuiiutiiieiiiriin s s s s e s snas s sassan s rasannnanaes 1039
23.4.29 Suppression Filter Preload Register (HETSFPRLD) .....uuuiiiiiiiiiiiiiie s iiiieerrieee s rnnnneeenas 1040
23.4.30 Suppression Filter Enable Register (HETSFENA) ..uciiiiiiiiiiiiiiiriiesrninsesninnneanaas 1040
23.4.31 Loop Back Pair Select Register (HETLBPSEL) 1.uvvvueiiiuiiiiiiiiiiieiiieninsiissnnnssinsssnneas 1041
23.4.32 Loop Back Pair Direction Register (HETLBPDIR) .....ciiiiuiiiiiiiieiiiiiiesiaiineisanneessnnnneeanns 1042
23.4.33 N2HET Pin Disable Register (HETPINDIS) ..uuuiuiiueisiisinneieiieiasinsssesissnsssasesinsnssnns 1043

P22 TR ST o L1 € =T 1 =T 1044
23.5.1 HWAG Pin Select Register (HWAPINSEL) ....vuiiuiiiiiiiiiii i sinnnas 1045
23.5.2 HWAG Global Control Register 0 (HWAGCRO).....uuueiiiiieeiiiiniesiiiinsisaisssssainsssssannnesanns 1046
23.5.3 HWAG Global Control Register 1 (HWAGCRL)....uuiiueiieiiieriinnsiissiasssnnssasssinssannssnnesas 1046
23.5.4 HWAG Global Control Register 2 (HWAGCR2)......uuiiiiiiiiiiiiie it rsne e ananneaanas 1047
23.5.5 HWAG Interrupt Enable Set Register (HWAENASET) ...icuiiiiiii i ssnnnnneeaas 1048
23.5.6 HWAG Interrupt Enable Clear Register (HWAENACLR) ....viiiiiiiiiiiiiiisinisne e anaeens 1049
23.5.7 HWAG Interrupt Level Set Register (HWALVLSET). . .uuiiiuiiiiiiiniieiisnirasnsisesinnsnnenas 1050
23.5.8 HWAG Interrupt Level Clear Register (HWALVLCLR) «.iuuueiiiiiiieiiiii i sninesssannneeas 1050
23.5.9 HWAG Interrupt Flag Register (HWAFLG) ...uuiiiiiiiiiiiie i s e snnssninesannnnas 1051
23.5.10 HWAG Interrupt Offset Register O (HWAOFFO) .....ciiiiiiiiiiiiie i srnine e snanne e anans 1052
23.5.11 HWAG Interrupt Offset Register 1 (HWAOFFL) ....uuiiiiiiiiiiiieiiiieiniinssnainessaninessnnns 1053
23.5.12 HWAG Angle Value Register (HWAACNT) t.uuiiiutiriteiintinerinssssiasssnnssanssssssansssnesas 1054
23.5.13 HWAG Previous Tooth Period Value Register (HWAPCNTL) ....ueiiiiiiiiiiiiie e iiiinnesnnnneenns 1055
23.5.14 HWAG Current Tooth Period Value Register (HWAPCNT) ..oiiiiiiiiiiiiiiiiiee s snaneeeas 1055
23.5.15 HWAG Step Width Register (HWASTWND) ..uuuiisiiieeiiieinieesinsssssanssnsssanssssssannssnnesas 1056
23.5.16 HWAG Teeth Number Register (HWATHNB)......uueeiiiiiieiiiitee i s ssaanreesnanneesaannneaanns 1057
23.5.17 HWAG Current Teeth Number Register (HWATHVL) ..uuiiiiiiiiiiiii i i nnnaneeeaas 1057
23.5.18 HWAG Filter Register (HWAFIL) .uuuuiiiiiiiiinie it es s raas s sassnan e sas s ennenans 1058
23.5.19 HWAG Filter Register 2 (HWAFIL2)....uuieiitiitinert e see s e sssrass s sesasnaennenaess 1058
23.5.20 HWAG Angle Increment Register (HWAANGI) ....uueiiiiiiiii i s esn e e 1059

P22 TN ST [T 10T 1T o ST 1060
23.6.1 INSIIUCHION SUMIMAIY 1ustuuternsssssssassssasessesssesasstsssssasssaase e tasssasntassaasssannsraseianns 1060

SPNU563A—March 2018
Submit Documentation Feedback

Contents 17

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
23.6.2 Abbreviations, Encoding FOrmats and BifS .......ccceeeiiiireriiannrerrainreeraaanreraaanreraaanneeranns 1062
P22 T G T0C T 1 1= i (8 ox T o I D= o4 oo o 1065
24 High-End Timer Transfer Unit (HTU) MOAUIE.... ...t e 1131
2 © V=T o 1132
R T o 11 = 1132
b2 Y/ [ To 11 ][ o T= = 11T o 1133
24.2.1 Data Transfers between Main RAM and N2HET RAM....civiiiiiiiiiiiiiiiin e 1135
24.2.2 Arbitration of HTU Elements and Frames.....ouiveiviiiiiieiiii s sisssssssnsssnnnesansnnas 1139
24.2.3 Conditions for Frame Transfer INterruption ........cooeeeiiiiieiiii i aaas 1140
24.2.4 HTU Overload and Request LOSt DeteCHON ...uuviiiieeeiiiiies i s iinnreesaanressannneeaaanneeranns 1140
B S 1T o 0T Y 0] =Y o 1T o 1143
24.2.6 Control Packet RAM Parity ChecCking .....vvveeeiiiiieiiiii i sr e s anaae s anaes 1143
G B U 1= O 1T 1145
24.3.1 Example: Single Element Transfer with One Trigger REqUESt.....c.cvvviiiiiiiiiiiiiiiieiaaeens 1145
24.3.2 Example: Multiple Element Transfer with One Trigger ReqUESE ......cvviiieiiiiiiniiiiiieiiiiaaenss 1145
24.3.3 Example: 64-Bit-Transfer of Control Field and Data FieldS........cccvvviiieiiiiii i riineennns 1147
P2 o I O @0 10 =T ] (=T £ 1148
24.4.1 Global Control Register (HTU GC)...uuuueiiiiiesiiiniesiaaasssssasssssaansssssannsessannrssaaannssssnnns 1149
24.4.2 Control Packet Enable Register (HTU CPENA).....cueiiiiiiiiieesiineessannsesssanseesaannnesenns 1150
24.4.3 Control Packet (CP) Busy Register 0 (HTU BUSYO) ...uuiiueiiinriiiisiininieisinissiansneesnnens 1151
24.4.4 Control Packet (CP) Busy Register 1 (HTU BUSYL) uouiiiiniiiiiiiiiiiiiie s iniinsssinnessannneeenas 1152
24.4.5 Control Packet (CP) Busy Register 2 (HTU BUSY2) uiiiiiiiiiiiiiieeiiiinnesiinnnesssanneessannneeenns 1152
24.4.6 Control Packet (CP) Busy Register 3 (HTU BUSY3)...uuiiiiiiiiiiiiiiiii s naeaas 1153
24.4.7 Active Control Packet and Error Register (HTU ACPE)......uiiiiiiiiiiiiiieiiiie s iiianessnnneeenas 1153
24.4.8 Request Lost and Bus Error Control Register (HTU RLBECTRL) ..uvvviiiieiiiiiiieiiiineennninnenss 1155
24.4.9 Buffer Full Interrupt Enable Set Register (HTU BFINTS) t.uuviiiiiiiiiiiiinieiiininnne e nnaeens 1156
24.4.10 Buffer Full Interrupt Enable Clear Register (HTU BFINTC) ..uiuuiiiiiiieiiiiiine i iiieessnnnaneenas 1156
24.4.11 Interrupt Mapping Register (HTU INTMAP) ...t e e s eseee s sanee s snanneesnnnnnesanns 1157
24.4.12 Interrupt Offset Register O (HTU INTOFFO) ...uuvuuiiiieiiieiiienisnss i sassnsnesinnsnneenas 1158
24.4.13 Interrupt Offset Register 1 (HTU INTOFFL) ..uoiiiiiiiiiiei it riars s e s nnn s snnnne e nans 1159
24.4.14 Buffer Initialization Mode Register (HTU BIM) ....ueiiiiiie i iiiee s senneesssnnneessnnnnesanns 1160
24.4.15 Request Lost Flag Register (HTU RLOSTFL) +vuuutiiusiieirinninssiissiiserassissssnnssssssaneas 1162
24.4.16 Buffer Full Interrupt Flag Register (HTU BFINTFL) ..ouiieieiiiieiiie it rnineesnnnneennas 1162
24.4.17 BER Interrupt Flag Register (HTU BERINTFL) ...uuueeiiiiis i iiineeessnnneessnnnnessaannnesanns 1163
24.4.18 Memory Protection 1 Start Address Register (HTU MPLS).....civuiiiiiiiiininienininneinaens 1164
24.4.19 Memory Protection 1 End Address Register (HTU MPLE) .....coiiiiiiiiiiiiiiiineiiiinesininnnesss 1164
24.4.20 Debug Control Register (HTU DCTRL) teuvutesiiaseessanneessaanneessannnesssanneesssnnsessssnnessnnns 1165
24.4.21 Watch Point Register (HTU WPR) .uuiiiuiiiiiii i s sassansssssnnssnnenans 1166
24.4.22 Watch Mask Register (HTU WMR) . ..uuiiiiieiiiie it s s iae s ssnins s s aas s ssnnne s nnnnes 1166
24.4.23 Module Identification Register (HTU ID) ...uuueeiiiinesiiieeesiianeessaannressannnessasnnesssanneesennns 1167
24.4.24 Parity Control Register (HTU PCR) 1.uviiiiiiiiiiiirie s sss s s s e sninesaanaas 1168
24.4.25 Parity Address Register (HTU PAR) ..uuiiiiiiiiiiiiesiiatssiriassssaiasssssannsssaannsssnannssannnes 1169
24.4.26 Memory Protection Control and Status Register (HTU MPCS)....c.vviiiiiieiiiiineeriiineessannneenss 1170
24.4.27 Memory Protection Start Address Register 0 (HTU MPOS) .....viiuiiiiieiiieiiinininsinneanaeens 1173
24.4.28 Memory Protection End Address Register (HTU MPOE) .....coviiiiiiiiiiiiiiiee s iiiaessnananeeas 1173
24.5 Double Control Packet Configuration MEMOIY ....uiieeeesseineeessaneessaaneesssanneessaannresssnnsessssnneesnnns 1174
24.5.1 Initial Full Address A Register (HTU IFADDRA) ..uuiiiteiieiiiniinss s sasssssesinnsnasenas 1175
24.5.2 Initial Full Address B Register (HTU IFADDRB) . ..uuiiiiiiiieiiiiiieiiiinssininnsssannsssninessannns 1175
24.5.3 Initial N2HET Address and Control Register (HTU IHADDRCT) ..uuviiiiiireriiineernninessnnnnnenss 1176
24.5.4 Initial Transfer Count Register (HTU ITCOUNT) . .uutiiteiiteiiieesiisss s sansnsnesinnssanenas 1177
24.5.5 Current Full Address A Register (HTU CFADDRA) ...ciiiiiiiiiiiieiniine s isiansssansessnnnnneenas 1178
24.5.6 Current Full Address B Register (HTU CFADDRB) ...cviiiiiiiiiiieeiiiiessianeessanneessannnneens 1179
24.5.7 Current Frame Count Register (HTU CFCOUNT) ..uuiuutiiueiiintiinssiissiisesississssinssansssaneas 1180
18 Contents SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
B T - T 1] o = 1181
24.6.1 Application Examples for Setting the Transfer Modes of CP Aand B of a DCP .........ccvvuvvnanen 1181
24.6.2 Software Example Sequence Assuming Circular Mode for BothCP Aand B .........ocoivvviininnn 1181
24.6.3 Example of an Interrupt Dispatch Flow for a Request Lost INterrupt.......vvevviieiiieiiiininninnens 1182
25 General-Purpose Input/Output (GIO) MOAUIE ...cueeinieie e e 1183
1225 T R V= o T 1184
25.2  QUICK STAI GUIE .urernneesseineeesasnnessasnsesssanneessannnesseanneessannnessssnneessssnnessssnnessssnnnesensnnesss 1185
25.3  Functional Description Of GIO MOGUIE . .....ueiueeiiiiie i enaes 1187
P22 TR T A 1@ T U1 1T o 1187
DTG T 1 01 (Y € (1] U o3 1 o 1188
P2 TR T B €1 @ N = o Yo 1 QI - o | = o 1188
S S B 1Y ot Yoo (=3 B o 1= = L1 T 1190
P22t N = 4410 o 1T T 1Y oo = 1190
25.4.2 Power-Down Mode (LOW-POWEN MOUE) ...uuuiiuseintirseiieisisssinssisssasssanessnsssinssannssanesas 1190
PSS T €1 (@ I @] 11 £0] B LT 0 13 (] 1191
25.5.1 GIO Global Control Register (GIOGCRO) .. .uuteiiiietesiianteeseannressaannesssannresassnnessssnnessennns 1192
25.5.2 GIO Interrupt Detect Register (GIOINTDET) tuuuuvuuriiterineisserinriiss i 1193
25.5.3 GIO Interrupt Polarity RegiSter (GIOPOL) .....uuiiiiieeiiitesiaisssssinnsssananssssannssssainnssaanns 1194
25.5.4 GIO Interrupt Enable Registers (GIOENASET and GIOENACLR) ..cvviiiieiiiiiieiiiieeeiinnneennns 1195
25.5.5 GIO Interrupt Priority Registers (GIOLVLSET and GIOLVLCLR)....ccviiiiiiiiiiineiiiiieeninannnenss 1197
25.5.6 GIO Interrupt Flag Register (GIOFLG) ..uiuuisiiiiiieiiiiteersinessainesssninsssssaasssannnessannes 1200
25.5.7 GIO Offset Register 1 (GIOOFFL) 1.uuuiiiiiiiteiiiintesaaianessasnneesaannessaannesssnneessannnesssnnnes 1201
25.5.8 GIO Offset B Register (GIOOFF2) ...uuuiitiiiiiiieiiti i ssis s srs s saneaaaes 1202
25.5.9 GIO Emulation A Register (GIOEMUL) ...iuuuiiiiiiieiiiiiseiiiirsssaanssssannssssaannssssannsssannns 1203
25.5.10 GIO Emulation B Register (GIOEMUZ2) .. ..uueiiiiiiesiiiieeesiasneessaanneessaansessasnnesssanneessnnns 1204
25.5.11 GIO Data Direction Registers (GIODIR[A-B]) ..uvuuiiiuiiiiiiiiiiiiiiini i 1205
25.5.12 GIO Data Input Registers (GIODIN[A-B]) .. .uuetiiiutieiiieteiniieeersinarsssaisessaanasssaainnessannes 1205
25.5.13 GIO Data Output Registers (GIODOUT[A-B]) +evveureetiiineeriianeesiannresrsannresssnnressssnneesnnns 1206
25.5.14 GIO Data Set Registers (GIODSET[A-B]) «uutirutiriniirieiieiiirississins i 1206
25.5.15 GIO Data Clear Registers (GIODCLR[A-B]) «.etiiuureiiiiniiiiiteiiiiaressaisiessannrsaaaannsaaanns 1207
25.5.16 GIO Open Drain Registers (GIOPDR[A-B]) cuveviieieeiiiiesiiineesiaansesssannsesssansessssnneesanns 1207
25.5.17 GIO Pull Disable Registers (GIOPULDIS[A-B]) . uutivuteiiueinnirinniissiinsinnnerinsisisesinssaneas 1208
25.5.18 GIO Pull Select Registers (GIOPSLIA-B]) «uuuueiiieieiiiiiseiiieresriianeessinnsessasarssaaannssiannes 1208
25.6  1/O CONIOl SUMIMAIY +.uuueteiiiinteessaneeseaannessaasneesaannessaannessaannessasnnessssnnnessesnneesssnnnessssnnes 1209
26 FIEXRAY MOTUIE «.vniiiiii i 1210
2Tt R V= T 1211
26.1.1 FEAUIE LISt tuuuuiusiiintiiseiintisite it 1211
26.1.2 FlexRay Module BIOCK Diagram . ...u s e iseiseesssissssntsrsssasesssssassssisssanssaassransisinesans 1211
26.1.3 FlexRay MOAUIE BIOCKS ...ttt s e saaians s s aaae s ssanan st sans e s saannnsssannneaaannnes 1214
B2 G /[ To 1111 o T= = 11 [ o 1215
B2 T R I - 1 51 =T g0 1 1215
26.2.2 COMMUNICALION CYCIE . .uueiiiii ettt et e r e e sr e e s s s e s saaa e s s annn e s sannnaeaaannes 1226
26.2.3 CommUNICALION MOOES +.uuuiiistiisiiiateiiseiairisia s it raa s saar s e rannanans 1227
PG T @ [ Tox Q] Tod ] £ T 2= o o 1228
P2 2SS = 4 (o gl = oV | 1T 1229
26.2.6 Communication Controller StateS ...uvvueiiieiiisiiiiiiii i i 1231
PGB0 A L= 1o 4 Q1Y =T g = To =T =T o 1243
26.2.8 Filtering @and Masking ... .eeevieiiiiiiieii i e s e s sraaas st s r e e ra e aaanns 1243
BT TR I = 1 5] 1 1 00T 1246
26.2.10 RECEIVE PrOCESS . vuustiteiistiisetiat ittt r s ra s e e e s a s s sanr s s s s s sar s s aaaes 1248
P2 T R | I 3 T 1T o 1249
26.2.12 MeSSage HanAliNg ... .uueeeireteinieeessieesisaaee s isae s ssisaes s sasae s saans s s ssann e s s sannnsssaannnes 1250
26.2.13 MOAUIE RAMS . uuttiteiitertt st s et e s st e e e e s et s s e s e s s e st e s s e et et s n e s e ns 1258
SPNU563A—March 2018 Contents 19

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
B2 G0t |01 =] g o 1269
26.2.15 Minimum Peripheral CIOCK FrEQUENCY ....uuuueiiiiiiie i iraite s rraee e ssaanr e s snan e saanneaanns 1274
26.2.16 Assignment of FlexRay Configuration ParameterS......ouveeiiiiieiiiiineiiiiissisinsrsssaanneaaaas 1275
26.2.17 EMUIAtiON/DEDUG SUPPOI «.uutiueeiaterateiastesissrassssas s srass e ssiss s s ssassanrsrnsssaneannns 1276
26.3  FlexRay MOAUIE REQISIEIS ...ttt it eiiaate et s et e s s e e s ssaas e s saanae s saann s e s saannasssannnesaannnes 1277
26.3.1 Transfer UNit RegISIErS cuuuuuiieisiiiiteiriiesaiiae s ar s s s tsaas st saar e s saan s s ssannessannes 1277
26.3.2 Communication Controller REGISIEIS 1.uuuuuiiieiiitiiite i sreenas 1325
27 Controller Area Network (DCAN) MOGAUIE. ....uee e e 1417
22 A R © V= V= 1418
A 00 T R =T (1 ] 5T 1418
P2 % A ¥ | T {0 = U 0T o ] oo o 1418
B2 N O AN I = o T 1419
A 2 R 7 | 5o = 1419
27.2.2 MESSAZE RAM L. ittt i 1419
P e T [T F= Vo T o =T T | =T 1419
27.2.4 MeSSAgE RAM MBI aCE ..t ettt it e i it e e it seasae e s saan e s saanneessannnessaanneessannnesaannnes 1420
27.2.5 Register and Message ODJECT ACCESS ..uuuiiiutiriniritiriteii i raneaas 1420
DA ST 11 = L O [ Tox QR0 B o= 1420
P22 0 B O N AN I =11 S 0 1o 1421
27.3.1 Bit TIMeE a@nd Bit RALE ...uuueiseistiiaeriste st s s st r e aanes 1421
27.3.2 DCAN Bit TimMiNG REGISIEIS .. uuutitiiiteiiiie it s s e s e s saaas s saaas e s saannassaannes 1423
P27 S 9N \ I\ o To L8] (=T @0 g1 T 8= o1 o 1425
27.4.1 DCAN RAM Initialization Through Hardware .........c.ooeeiiiiiiiiiiiiiii i saeaas 1425
P S 7 AN \\ B\ o To [ L= [ = 4= L1 T o 1425
27.5  MESSAGE RAM 1 iutttititititiiisssssssssssssnssesssssstssasssssssssssssssesssssssssssssssnnnnneesstttmmessssssnnnnnnnnns 1428
27.5.1 Structure of MeSSage ODJECTS .uuuuiiitiii i s 1428
27.5.2 Addressing Message ObJjectS iN RAM ...ttt s s s saanne e anans 1430
27.5.3 Message RAM Representation in Debug/Suspend MOde ......cvviiiiiiiiiiiiiieiiiieesnnnnenss 1431
27.5.4 Message RAM Representation in DireCt ACCESS MOUE ....uuviiuiiiiiiiiiieiiii i rneaneens 1431
B ST T = O O 1432
27.6  Message INterfaCce REQISIEr SEUS 1uuiiiutreriiiererriieeeseaaneessasnessaannessasnnesssanneessasnressssnnnessennnes 1433
27.6.1 Message Interface Register SetS 1 and 2 ...vvuviveiiiniiiieiiri i 1433
27.6.2 Using Message Interface Register SetS 1 and 2.......eviviieiiiiiiiniiiiiiesiiineeiraneresaaanneeanas 1434
27.6.3 Message INnterface REQISIEr 3 ..uviiiiiieiiiitesiianterassnnessaaneesaannessaannessaannnessannnesssnnnes 1435
27.7  Message Object CONfIQUIAtIONS ...uuuiuseiseinte s e e r s aaneaaes 1436
27.7.1 Configuration of a Transmit Object for Data Frames .......cceviiiiiiiiiiiiii i iranneeeaas 1436
27.7.2 Configuration of a Transmit Object for Remote Frames .....cccvviiiiiiiiii i iinneesinnnneennns 1436
27.7.3 Configuration of a Single Receive Object for Data Frames ........vovviiiiiiniiiniiiiaeens 1436
27.7.4 Configuration of a Single Receive Object for Remote Frames.......ccvvviiiiiiiiiiiniiiiiiniiiaeeenns 1437
27.7.5 Configuration of @ FIFO BUfEI ..uuuiiiiiiiiii i iii s s i ssssne e s s s ine s saane e s annnessannnnessannes 1437
27.7.6 Reconfiguration of Message Objects for the Reception of Frames.........coevviiiiiiiiiiiinieinnnns 1437
27.7.7 Reconfiguration of Message Objects for the Transmission of Frames.........c.ooveeviiiiiiiiiiiannnn 1437
27.8  MeSSAgE HaNAIING «eeruuneeeiiiiiesisie s saaeeessasee s saanneesaanneessannnessaannnessannnessssnnnesssnnnesssnnnnnss 1438
27.8.1 Message Handler OVEIVIEW ..uuuuusiruseiseirsssassssssssisssssesasessisssassssinssasssaasesasessinesns 1438
27.8.2 ReCEIVE/TranSMIt PriOritY . u sttt r e e r s s s sa e s ssann s s sannnensaannes 1438
27.8.3 Transmission of Messages in Event Driven CAN COMMUNICAtION ..vvviiiiereriiinnesriiineesannnnenss 1439
27.8.4 Updating a TranSmit ODJECE. ... uuuuiiatirteiiseisieris s rareaaaes 1439
27.8.5 Changing a Transmit ODJECT ......eiieiii i e s r e e s ana e araans 1439
27.8.6 Acceptance Filtering of RECEIVEd MESSAQGES .vvviiirueeriiinreriiantesiannressaannrersaanressssnneesanns 1440
27.8.7 Reception Of Data FramES .uuuueivussitiiseiiisisiassss s ra s s s saar s aannaaans 1440
27.8.8 Reception Of REMOLE FrameS ...oiiieiiiiiiiieiiiite it rait s sa s ssaias s aaaae s saaanesaannes 1440
27.8.9 Reading RECEIVEU MESSAJES ..uveriiinrertiinteriaanreesasnneessasnnessasnnessesnnessssnnessssnneessennes 1440
27.8.10 Requesting New Data for a Receive ODJECt.....uvviiieiiiiiiiiiiiii e 1441
20 Contents SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com

27.8.11 Storing Received Messages in FIFO BUFfErs ....o.vvvieiiiiiiiiiiii i anee s 1441
27.8.12 Reading from a FIFO BUfer . ...cuii it r e s s r e e s raanes 1441
27.9  CAN MeESSAGE TraNSIer . uuusiitteiiiite st r e s s a s sr s a s et s a it e s saannn et sanneasannns 1443
27.9.1 AUtOMALIC REIrANSIMISSION 4 tuuutiiueiiterte st r e s s s e e s s s s r s rr s aaneanaes 1443
27.9.2  AULO-BUS-ON 1ttt s r e 1444
27.10 INterrupt FUNCHONAILY . .uueiiieeiiiie st st r e s s e s n e s s e e s s e e s s s e s s anne s s annnnenss 1444
27.10.1 Message ODJECt INTEITUPLS wuuueuutiruteiseisnerastissesisrsrts i sane s s sss s s s sansrarsaainesans 1444
27.10.2 Status Change INtErTUPLS ... eeeeiiiiteeiaierr et e eraine s s e e s s s e s saanse s saannnessannnassannnes 1445
20 0 R B e ¢ o 1T (=T U0 1445
27.11 Global POWETr DOWN MOOE . t.uueeiseietiistssse st sste et e s s st s s s s st s s et e s s a e sa e s s n e s e e sanes 1446
27.11.1 Entering Global POWEr DOWN MOGE ...ttt it e s ssa s e ssannr s sanannesaanes 1446
27.11.2 Wakeup From Global POwer DOWN MOGE ....uuiiiiieeiiiiniesiriinsesiiisssisaanssssainsssssannnesanns 1446
27.12 LoCal POWET DOWN MOOE ..iuuteististinetiastesae st s s s s ae e s s e s s e s s n s s e e s e s e e s n e aa e e sn e ranees 1447
27.12.1 Entering Local POWEr DOWN MOGE ....uiiiiiiiiiiie e iiateessaanee e saans s ssaannssaannnessaanneesannns 1447
27.12.2 Wakeup From LOCal POWET DOWN .. .uuueiiiiaseiiiissesssassssssasssssaansssssannnsssasnnssssannnsssnnns 1447
22 A 2 T €11 2T U o] oo 1447
P22 00 I 51 1/ 0 1449
A 00 RS 1= 011 o T = 1449
B 00 o o o TN = 7= o] 1 oY [ 1450
27.14.3 External Loop Back MOGE .....coiiiiiiii it r e s s e s s rnr e s s e aanns 1451
27.14.4 Loop Back Combined with Silent MOOe.......uuuiiiiiieiiiiieiiie i s rsanr e aaas 1452
27.14.5 Software Control Of CAN_TX PiN .. .siiiiiieiiinirirs s aainerans 1452
27.15 SECDED MECNANISIM ..t iust ittt s a s s s s st et e s e e s aa e s ranees 1453
27.15.1 Behavior 0N SiNgIE-Bit ErTOr....ucuiiuisiiiieteiiiiessir s ssaise s ssass s ssaaressaannasssannes 1453
27.15.2 Behavior 0N DoUDIE-Bit ErTOr. .....ueiseiiiirtiinieie i sa s esaneaans 1453
27.15.3 SECDED TESHNQG t1uuttiusttnuseissisusssisssrse sttt st 1453
27.16 DebUQ/SUSPENT MO, .. uuiiieeeiiiie it r et e s st e s it e e s s s s e s s s e s saaann e asannssaannnness 1454
P2 0 A 107 NN I @0 0 I (=T 0 1] (=7 £ 1454
27.17.1 CAN Control RegiSter (DCAN CTL) cuuueeiineeeiaaaeessaaarassaannsesaaanressaanneesaannrssaaannsssanns 1456
27.17.2 Error and Status Register (DCAN ES) ..uuiuuieiiiiieeiiiiiesiiisteiiiiassssaisressannrssaainsasanns 1459
27.17.3 Error Counter Register (DCAN ERRC) ...uiiiuiiiiiiiiiieiiiiiienins s nssesinnsnneenas 1461
27.17.4 Bit Timing Register (DCAN BTR) .. .uuuieiiiiiieiiaaeiesiaatsssaaanressaantessaannessaannrssaaannessannes 1462
27.17.5 Interrupt Register (DCAN INT) wuuiuuteiiiitteiriine s s ssanse s ssaass s ssaasessannnasssannes 1463
27.17.6 Test RegiSter (DCAN TEST) .uuiuutiruteiineinnerisnisse it raneisinsrasssaisssaarsaansrasiannesns 1464
27.17.7 Parity Error Code Register (DCAN PERR) ...t i rrnn e nsanneeanas 1465
27.17.8 Core Release Register (DCAN REL) .uuuiiiuiiiiiiiieiiiiiseiriisssrainssssinnnsssainnssssinnsssannns 1465
27.17.9 ECC Diagnostic Register (DCAN ECCDIAG) ..tiuutiiutiiitirinriissiissiinsesansisisssinssansssaneias 1466
27.17.10 ECC Diagnostic Status Register (DCAN ECCDIAG STAT) tvviiuiiiieiiiniiiinriinrieininennns 1466
27.17.11 ECC Control and Status Register (DCAN ECC CS)..uiiuuuiriiiiniriiiiinesisiisesiiinnssisannnesas 1467
27.17.12 ECC Single-Bit Error Code Register (DCAN ECC SERR).....vivuiiiiiiiiiiiiiiriiiinneinaeens 1468
27.17.13 Auto-Bus-On Time Register (DCAN ABOTR) ..uuuuieiiiiineiiaenesiaannesssaansessannsessaanneesanns 1469
27.17.14 Transmission Request X Register (DCAN TXRQ X) «uvuuuuiiiriiuiriiiiiesiriinssiiinssiiannneeas 1469
27.17.15 Transmission Request Registers (DCAN TXRQ12 to DCAN TXRQ78) ..uvvivvviiuiiiinriinnnnnnss 1470
27.17.16 New Data X Register (DCAN NWDAT X) 1 uiuutiiutirneinneirinriinsiiseianerisiassinransaneias 1471
27.17.17 New Data Registers (DCAN NWDAT12 to DCAN NWDAT78) .cuvvviriiiriiiiisiiiiiiiininineninns 1472
27.17.18 Interrupt Pending X Register (DCAN INTPND X)..uuuuiiutinieerinnerinsiintennnsiasisinssinnsinneas 1473
27.17.19 Interrupt Pending Registers (DCAN INTPND12 to DCAN INTPND78) ..cvviiiieiiiiiineinninnenss 1474
27.17.20 Message Valid X Register (DCAN MSGVAL X).uuuuttiiiiuneiininneinninnesisisssisannressannneias 1475
27.17.21 Message Valid Registers (DCAN MSGVAL12 to DCAN MSGVALT8) ....uviviiriiniinieriinnninans 1476
27.17.22 Interrupt Multiplexer Registers (DCAN INTMUX12 to DCAN INTMUX78).....cccvviiiiiereniinnnns 1477
27.17.23 IF1/IF2 Command Registers (DCAN IFICMD, DCAN IF2CMD)...ciiuiiiisiiinnirineiiieininniinns 1478
27.17.24 IF1/IF2 Mask Registers (DCAN IFIMSK, DCAN IF2MSK) ...uiererinineeraanneersaannessannnneess 1481
27.17.25 IF1/IF2 Arbitration Registers (DCAN IF1ARB, DCAN IF2ARB) ...cviiiiiiiiiiiiiniiniiineinaeens 1482
SPNU563A—March 2018 Contents 21

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
27.17.26 IF1/IF2 Message Control Registers (DCAN IFIMCTL, DCAN IF2MCTL) vvvvvviiiirinninnennnnss 1484
27.17.27 IF1/IF2 Data A and Data B Registers (DCAN IFIDATA/DATB, DCAN IF2DATA/DATB) ........ 1486
27.17.28 IF3 Observation Register (DCAN IF3OBS) ..uuiiiuueeiiiiiiesiiiateiiiinnrsssinnressainnssaainnsaaanns 1487
27.17.29 IF3 Mask Register (DCAN IF3MSK) ...uuuirutirnniiintiiteiiieiaeriassaasssiassansrassiannasannsans 1489
27.17.30 IF3 Arbitration Register (DCAN IF3ARB) ...ttt rr e r e s srane e aaanns 1490
27.17.31 IF3 Message Control Register (DCAN IF3MCTL) .uvviiiiuiriiiiineeiniinesisisnessinnsesiaannneesas 1491
27.17.32 IF3 Data A and Data B Registers (DCAN IF3DATA/DATB) 1.uiiiiiriiiiiiiiiiiinrieinieenaees 1492
27.17.33 IF3 Update Enable Registers (DCAN IF3UPD12 to DCAN IF3UPD78) ....cvivviiininnrrneinnnns 1493
27.17.34 CAN TX 10 Control Register (DCAN TIOC) 1.uuuuiiueiutisinnnrneiisssserssresisssssssreansaaens 1494
27.17.35 CAN RX IO Control Register (DCAN RIOC) ... uuttiiutiiutirintirnsiinsiannerasisinssinssannssnneias 1495
28 Multi-Buffered Serial Peripheral Interface Module (MibSPI) with Parallel Pin Option (MibSPIP). 1497
B2 S T R O = V= 1498
B0t N R =T (1 ] 5T 1498
28.1.2  Pin CoNfigUIAtiONS .. uueieeistissesat st s s s s 1499
28.1.3 MibSPI /SPI CoNfigUurations ... .ueeieeiiiiiieeirs e s iae s s e s s aiase s saaaa s s sranr s s sannessaannees 1500
P2 A = T 1 (o3 @ oY= 1 o o 1500
P2 T R ST o 1T o [N 1500
28.2.2 MIDSPIMOUE ..ttt s e e 1502
28.2.3 DIMA REQUESES 1uuuuuttsnnssssssssssssssssssssnnmmmssssmmmmsssssssssssmmmessmmmmmmmmmsrmm 1503
B2 0 |01 (=T U] 1505
28.2.5 PhySICal INTEIfACE .uuuieiiiiiii it s s e e s r it e st it a s s a i r e s rann e e aannees 1507
28.2.6 Advanced Module Configuration OPtioNS .. ...ueeeieeiseesiiinresseanresrasnresrrannressaanressasnneesnnns 1511
28.2.7 GeNEral-PurPOSE /O ...ttt s e 1529
28.2.8  LOW-POWEE MOOB.. .. etiiiiiii ittt s e s e et st e s sr st s s s ann e s s n e s san e e arnnnes 1529
28.2.9  SaAfElY FAIUMES . cut ettt et ittt tteiee s taassee s sasaeessaneessaanneessannnessaanneessannnesaannnessnnnnnnss 1529
P2 S 0t O B =] T 1] T 1531
28.2.11 Module CONfIQUIAtION . ..ueiieesetiiteeiratte s rate e s s s e sr e s s s s aas s s saanae s saannnessaannassaannns 1533
b2 S G T @10 4 i £ ]l =T 1] 1= £ 1535
28.3.1 SPI Global Control Register 0 (SPIGCRO) .. .uuuutistiiteiineiseesinrsssssassssinsrasiaisesinrsraneias 1536
28.3.2 SPI Global Control Register 1 (SPIGCRL)...uuuuiiiieeeiiiitesiiissssiiaatsssaanressannsssaaannseaaans 1537
28.3.3 SPIlInterrupt RegIStEr (SPIINTO) «uteetiiiesiesneeesssnresaaannessaanneesaasnnessasnnessssnneessannes 1538
28.3.4 SPI Interrupt Level RegiSter (SPILVL) ..uiuuiiieiiiiit it i isie s s ssnesansnaas 1540
28.3.5 SPIFlag RegiSter (SPIFLG) «.uuiutiutiuiiueitiisiss it sinsassaassssansassaassesansansaness 1541
28.3.6 SPI Pin Control ReQIStEr 0 (SPIPCO) ..uuiiiiiieiiiittessianeesaasnnessasnneesassnnessasnsessssnnnessennes 1544
28.3.7 SPI Pin Control Register 1 (SPIPCL) . .uuiuuiiieeiisiiitesitinseiiseisisssassssisssnansssssasssannssans 1545
28.3.8 SPI Pin Control RegIiSter 2 (SPIPC2) ...ttt rriie s s e s s s srise s saannn e s ranns 1547
28.3.9 SPI Pin Control REQISTEr 3 (SPIPC3) .uutitiiitiiiiiittesiianressainnessasnneesaasnnessasnnessssnnnessannes 1548
28.3.10 SPI Pin Control RegiSter 4 (SPIPCA) ...uuuiiitiiiiitiiteieiaesassss s saeesinssans 1549
28.3.11 SPI Pin Control Register 5 (SPIPCS) ...ttt s s ias s aranan s sananae s aaanes 1551
28.3.12 SPI Pin Control REQISIEr 6 (SPIPCB) .uuuiiirtesiiiietessianteesaanneessaannesssannesssssnsessssnnessennns 1552
28.3.13 SPI Pin Control RegiSter 7 (SPIPCT) .uuueirutiitiiisiiteraneiaerissssssisssassrnsssansasanssans 1554
28.3.14 SPI Pin Control Register 8 (SPIPCB8) ...ttt st sssias s sranasssaaannesaannes 1555
28.3.15 SPI Transmit Data Register O (SPIDATO) v.uueeiiiietessiaeeessaaneessaannressaannessssnnessssnneessnnns 1556
28.3.16 SPI Transmit Data Register 1 (SPIDATL) .uuuutirueerintirteiineisineransssisssinrssaneransasinesannans 1557
28.3.17 SPI Receive Buffer Register (SPIBUF) ....uuuiiiiiiiei i rrirnr s s iaes s ann s nnaes 1560
28.3.18 SPI Emulation Register (SPIEMU) ..uuuiiiiiiieiiiieesiisnsessaannesssaaneesassnnessasnnessssnnnessennes 1562
28.3.19 SPI Delay Register (SPIDELAY) .iiuutiiitiiitirssissssistiaseaseiasssisssssssisssasssasssannenans 1562
28.3.20 SPI Default Chip Select Register (SPIDEF).....ivvuieiiiiieiiiiie i s ssainssssaanneeannns 1565
28.3.21 SPI Data Format Registers (SPIFMT[3:0]) cuvvevriueeerieanreersannressaannessssnneessssnnessssnnessennes 1566
28.3.22 Interrupt VECtor O (INTVECTO) . tuutiuuteruseintirsnrasssssssaatsssssanessisssansssnsssansssassianssnns 1568
28.3.23 Interrupt VecCtor 1 (INTVECT L) . ieieiiiitieiiiiatsssaiaes s ssias s ssanas s saanss s ssannssssannnassannnes 1569
28.3.24 SPI Pin Control Register 9 (SPIPCO) .uuiiiiitsiiiiiesiiantesssaneessaannessasnneesasnnsessssnnessennns 1571
28.3.25 Parallel/Modulo Mode Control Register (SPIPMCTRL)...uuviiuttiiieiiiiriieiisininsasernnsianeens 1572
22 Contents SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
28.3.26 Multi-buffer Mode Enable Register (MIBSPIE)......ciiuiiiiiiiiiiiiiiiiii s snessnneaas 1575
28.3.27 TG Interrupt Enable Set Register (TGITENST) ..uuiiiitiiiiiiiiiiini i sneenas 1576
28.3.28 TG Interrupt Enable Clear Register (TGITENCR) ..uuuiiiiutsiiiiiesiiineisiinrssraisrsssinnnesaaas 1577
28.3.29 Transfer Group Interrupt Level Set Register (TGITLVST).uuiiutiiiuiiiiiiiieiiinierrirernasinnens 1578
28.3.30 Transfer Group Interrupt Level Clear Register (TGITLVCR) ....uiiiiiiiiiiiiiineiinineesnaneeesns 1579
28.3.31 Transfer Group Interrupt Flag Register (TGINTFLAG) 1.uuueeiiiiieiiiiineiiiiineisinnsessannnneanas 1580
28.3.32 Tick Count Register (TICKCNT) .uuuuuteiseireerantissssinrsssesasessinesanssssssnnssaansrasiannesns 1581
28.3.33 Last TG End Pointer (LTGPEND) ..uutiutisisiintieenssratresssssssatsesassssssnssesassansanssness 1582
28.3.34 TGx Control RegiSters (TGXCTRL) . .uuueiiiietesiiitteisiiatssraisressisrsssainssssaasessaainnsssannes 1583
28.3.35 DMA Channel Control Register (DMAXCTRL) . .uuuteiiutiieerintirssiissinnessansisinssinssnessnneas 1586
28.3.36  DMAXCOUNT RegiSter (ICOUNT) ..uuiiueintinirneiesisinsesasstsassanssssansassanssnssansassanssness 1588
28.3.37 DMA Large Count (DMACNTLEN) .tuutiutitirutrsitsnsesse e sasssasre s snssasesnssness 1589
28.3.38 Parity/ECC Control Register (PAR_ECC_CTRL)..uuiiutiiieiiitiiieiieinnsrassisiessinssnsssnneas 1590
28.3.39 Parity/ECC Status Register (PAR_ECC_STAT) t.uiiitiiiiiiiiiirintiiiissiiesasissesinsaneas 1591
28.3.40 Uncorrectable Parity or Double-Bit ECC Error Address Register - RXRAM (UERRADDR1)...... 1592
28.3.41 Uncorrectable Parity or Double-Bit ECC Error Address Register - TXRAM (UERRADDRO)...... 1594
28.3.42 RXRAM Overrun Buffer Address Register (RXOVRN_BUF_ADDR) ......cciviiiiiiiiiiineinninaenss 1595
28.3.43 1/O-Loopback Test Control Register (IOLPBKTSTCR) 1.uuuuiiiiiieiiiiiieiiiiiseisinnnessannnnenaas 1596

28.3.44 SPI Extended Prescale Register 1 (EXTENDED_PRESCALEL1 for SPIFMTO and SPIFMT1).... 1598
28.3.45 SPI Extended Prescale Register 2 (EXTENDED_PRESCALE2 for SPIFMT2 and SPIFMT3).... 1600

28.3.46 ECC Diagnostic Control Register (ECCDIAG_CTRL) +uivuueiiiiiiisiiiiesiniineisiinnssisannnessas 1601
28.3.47 ECC Diagnostic Status Register (ECCDIAG_STAT) .uuiiueriiutiriieiiiiiiisiaiisisiirsrnasianens 1602
28.3.48 Single-Bit Error Address Register - RXRAM (SBERRADDRL) ....uvviiviiiiiiiiiiriniiininennens 1603
28.3.49 Single-Bit Error Address Register - TXRAM (SBERRADDRDO) ....uviiiiiieriiiiieeiiiiinesinnnness 1604

b2 S S V.1 o 103 =Y g 2 1605
28.4.1 Multi-buffer RAM AULO INItIAlIZALION +uuuseiiseiiierire i s raas 1606

28.4.2 Multi-buffer RAM RegiSter SUMIMAIY ...ueuiiiueeeiiiiuiesiiisnsssaisssssainsssssinnssssainnssssannnsssnnns 1606

28.4.3 Multi-buffer RAM Transmit Data Register (TXRAM) ....uuiiieiiitiriieiinieiisiessirressaneaas 1607

28.4.4 Multi-buffer RAM Receive Buffer Register (RXRAM) ...t i irieesrannreesnnnneeenns 1610

PSS T V1A ={ @ @ V1T o 0 o 1612
28.5.1 Example of Parity Memory Organization .......oeeveeeisseiiueineeririsissrinsiannsrinsisinesinrsaneesas 1615

28.5.2 Example of ECC Memory OrganiZation ........eeeiseesessnieesiaassessaansessaannsessaansessaannsesanns 1616

28.6  MIDSPI Pin Timing ParameterS . ... eiisaeeeiiiieesisaiae s ssaisse s saaasastsastessaannrstaannrsssainnes 1617
28.6.1 Master Mode Timings for SPI/MIDSPI .....uuiiiiiiiii i e 1617

28.6.2 Slave Mode Timings for SPI/MIDSPI.....iiueiiiiiiiiii i 1619

28.6.3 Master Mode Timing Parameter DetailS. ... uvuueeiviieeiiiieiiiiiiirs s ssnirsaaieseaaans 1620

28.6.4 Slave Mode Timing Parameter DetailS ......ovvueiveiiiiiii i e 1620

29 Serial Communication Interface (SCI)/ Local Interconnect Network (LIN) Module.................... 1621
29.1  INtroduCtioN @Nd FEAUINES .vuiuseiistiristiisti sttt s s r et r s s e s e ranes 1622
P2 TRt N T O B o [ T 1622

D2 TR O T | o ] T 1623

P22 R ORC T =1 (o o3 QI - To | - T N 1624

22 T | ] 1627
29.2.1 SCI COmMMUNICALION FOMMALS v vuustiatsiaseiaseesssrasss s sae s sin e s s s sannerassiannaanns 1627

B2 B ST O B 11 =T ¢ U o 1635

P2 T ST O B N |1 =T o o 1638

P2 B ST @ I 0] o U > 1T o 1639

29.2.5 SCI LOW-POWET MOUE 1.uuutiniteiistiintiistesseiastssserase ettt sat e tasesansarsesnnes 1641

22 TR S I 1642
29.3.1 LIN ComMUNICAtION FOIMALS .uuuuuutiateiseiaseerssiassssss s sanessinssansssiassanns s ianannns 1642

D22 TR T2 I 1 101 (=T 1 U o] £ 1659

P2 TR e T I [V Y N =T = Lo = 1659

29.3.4  LIN CONfiQUIALIONS 4uuueiseiteiissinas st st r e s s s s s s s a st s s s n e raa e s s s r s e e aanes 1660
SPNU563A—March 2018 Contents 23

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
P2 TR 0 11T 01T =T g 1V o [ 1662
pZAS R o R = 01 (Y o RS (== o 1Y/ [ Yo [ 1662
B B VL |- o 1663
29.4.3 WaKEUD TIMEOULS .t useiueersstssssaessssrsssaas s sssaaessa s s e s saa st e s s e et s et s n s sann s ansaanes 1664
P2 TR = 410 F= o g1 o T [ 1664
B2 G T €1 o @ U o Tod 1T =1 1665
29.6.1 GPIO FUNCHONAITY 4 tuutetseieeraseisee st st e e e s s r s s s r e s sassa e e s a et e s s n s e e ranes 1665
B2 TN I O 0 o ] 1665
29.6.3 OUL OF RESEL tuuiiutiiiatiiteiis it e e e ra s ra e n e ranes 1666
29.6.4 Open-Drain Feature Enabled 0N @ PiN ... s snaee e 1666
20.6.5  SUMIMAIY 1 uttiintteiiianeisiissetiaasase s sas et s saasa et saas s e st aaan st s saanresaaanesssaanessassanesasnnnnss 1666
29.7  SCI/LIN CONIIOl REGISEIS .t uuuutetsaneesssaeessasse s taasase s saassestaasas s sanssessaannrsssannnsssaannrssssnnnsss 1667
29.7.1 SCI Global Control Register 0 (SCIGCRO) ..uuutiiuueiiterineisneriariassrasssanrsrasiaisssinrsaneesas 1668
29.7.2 SCI Global Control Register 1 (SCIGCRL) .uuuuuiiusiiiterineiannerisnisssinssianesisiasesinrsaneas 1669
29.7.3 SCI Global Control Register 2 (SCIGCR2) .uuuiiiiiiseiiiintesiiisseisiissessainressannssssainssaans 1673
29.7.4 SCI Set Interrupt Register (SCISETINT) 1uuuuuutirutireeiiterineiaerinriasssinssannerassaieesanrsns 1675
29.7.5 SCI Clear Interrupt Register (SCICLEARINT) ..uuvutiiiteiieiiirin s esinssaaeenas 1678
29.7.6 SCI Set Interrupt Level Register (SCISETINTLVL) cuuueiiiiieiiiiiteiiiiinsiniinnesssinnsssainnsaaanns 1681
29.7.7 SCI Clear Interrupt Level Register (SCICLEARINTLVL) .1uuuiiiutiiiteiiiiniieiiisieeniarereesaneas 1684
29.7.8 SCI Flags RegiSter (SCIFLR) . uuuuutiiutirseiiseisissiississssissssisesassisisssasssssssnassaassiaeianns 1687
29.7.9 SCI Interrupt Vector Offset O (SCHNTVECTO) +uuuuuuieiiiinrnrininneiriinnessainrsssiinsssasinnesiannes 1694
29.7.10 SCI Interrupt Vector Offset 1 (SCHNTVECTL) wuuuutiiuteiiueiieerinnrrssinnsiinesrasiansssinnsannesas 1694
29.7.11 SCI Format Control Register (SCIFORMAT) ..ttt i iraresssanre e saannresaanneeaanns 1695
29.7.12 Baud Rate Selection RegiSter (BRS) ..uviviuueiiiiiuieiiiiiteiiiitssriinssisnnsisairssasansesiaanns 1696
29.7.13 SCI Data Buffers (SCIED, SCIRD, SCITD) .uvvtviiuterrraneeesraannessaanneessaanressssnnesssssnnessnnns 1698
29.7.14 SCI Pin 1/O Control Register O (SCIPIO0) ..uuuivuuiiintiiteriseiiiserisssssssissaase s 1699
29.7.15 SCI Pin I/O Control Register 1 (SCIPIOL) .uuuiiiiuieiiiiiseiiiinreirainnrsssinnnsssainnssasinnesiaanes 1700
29.7.16 SCI Pin 1/O Control Register 2 (SCIPIO2) ...uuiiuiiiiiiiiiieiiiiirirss s ssinesannnaas 1701
29.7.17 SCI Pin 1/O Control Register 3 (SCIPIO3) ..uuuiiuiiiiniiiieiiiiiriisssisanseaessinesansnans 1702
29.7.18 SCI Pin I/O Control Register 4 (SCIPIOA) .uuuiiiiieiiiiieeiiiineisaissisrsssaiassaaannesaannes 1703
29.7.19 SCI Pin 1/O Control Register 5 (SCIPIO5) .uuuiiuiiiiitiiieiiiiierininss e sasessinesannaaas 1704
29.7.20 SCI Pin 1/O Control Register 6 (SCIPIOB) ...uuivuiiiistiiierisiiiriisssissnnseaseaisesannaans 1705
29.7.21 SCI Pin I/O Control Register 7 (SCIPIOT7) .uuuiiiiieieiiiiiseiiiisreriinsssssinsssssainsssasansesinanes 1706
29.7.22 SCI Pin 1/O Control Register 8 (SCIPIO8) ...uuivuiiiiuiiiieiieiiieriisiss s raessieesannaaas 1707
29.7.23 LIN Compare Register (LINCOMPARE) ......uiiiiiiesiiaieeiiaantessaineessannnsssannnsssaannessannns 1708
29.7.24 LIN Receive Buffer 0 Register (LINRDO) ...uuueeiisueeiiiineseisissssiainsssisinnssssaannssssannnesanns 1709
29.7.25 LIN Receive Buffer 1 Register (LINRDL) ..uuvuuiiiutireeiineinerrisnssissiassssnsssasssnnssannssnnssas 1710
29.7.26 LIN Mask Register (LINMASK) ...uuiiuiieitinsiieieensenatrssassnsssas e sansasssns e sansaasanssaess 1711
29.7.27 LIN ldentification Register (LINID) .. ..uueiiiiuisiiiiiieiiiitessnisre s sssinnssssaianssasannessanes 1712
29.7.28 LIN Transmit Buffer 0 Register (LINTDO) ... uuuuuiueiiteiineineesinirssinnsinessansisnesinnsaneesas 1713
29.7.29 LIN Transmit Buffer 1 Register (LINTDL).....ueiiiieeiiiieeeiiaeeeesaaneesssanneessnneesannnneeannns 1713
29.7.30 Maximum Baud Rate Selection Register (MBRS)......iviiiiiiiiiiiiiiiiiiii i nniaeeeeaas 1714
29.7.31 Input/Output Error Enable (IODFTCTRL) REQISEr . .uuuiiueiieerinterseiintininsianeisinssannernneas 1715
30 Serial Communication Interface (SCI) MOAUIE..... oo 1717
11020t O 1011 0o 10T 1o o 1718
00 0 T O N o= U = 1718
101000 00 = (o Ty I 1 T o | = 0 1718
30.2  SCI ComMMUNICAION FOIMALS 1.uuuustiateiaseiissesserasesss st sasr e sais e sas e saaneraseranns 1720
30.2.1 SCI Frame FOIMALS uuuuuuvustiinneiiseiissinisniassssissiisneiissiaisssisnsasssassiasneaiainiianeins 1720
30.2.2 SCI TIMING MOOE . u ittt e e s s s e s n e a s n s naraees 1721
T T2 T ST @ I = - 1F (o - 1= 1722
30.2.4 SCI Multiprocessor Communication MOGES ....uuveriiinieriiinrerraaneessainneeraasnneseaannessannnnenss 1722
100 T O [ 1 (=T £ 0T 0] £ 1725
24 Contents SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
10100 0 A I 1 ] 0 11 0= 4 ) 1726
B0 J2 A = Lot AV [ o1 (=T 1] o 1726
30.3.3  WaKeUD INTEITUDE 4 vutueteiieteiss it es e s ss e s s e e s saan et s s e s ssanan s s sanan s s sannnsssannnes 1726
10T J0 S g o g | (=T £ 00 ] £ 1727
1100 T O B 1 1Y 1= g =T 1728
30.4.1 RECEIVE DIMA REOUESES . uttiiuuutttiiuntessiasrsssisesssassnsssaissestaassssssaasssstaassssssssnnsssssnnns 1728
30.4.2 TransSmit DMA REQUESES . .uuuutiiusiiiateiseisterasssasssisssatsasesaessasssasssasssassrasstannesnns 1729
110 8 TS T O I @0 10 11 11 0 1729
00870t R (T o =T A o T I - - 1730
30.5.2  TranSMItiNg DatA . .euuueuueeruseiseiraeiiste et ra st s s e e aan e saneanes 1730
30.6  SCI LOW-POWEE MOUE .uiuutiiuseississtisssssesssesse s sss s saasssas e sa st e e san e saa s aa e san e aannesanes 1731
30.6.1 Sleep Mode for Multiprocessor COMMUNICALION +...uueesiiiuuesiiiieesirinnesraireessansressannneeaas 1732
110 R AT O I @0 10 I =T RS] (=T £ 1733
30.7.1 SCI Global Control Register 0 (SCIGCRO) +tuuutivseiiuteriseiiirisrsassrassiinneraiasinrsaneas 1734
30.7.2 SCI Global Control Register 1 (SCIGCRL) 1.uuueiiiiuieeiiintesiainsnsisinressainnressannrsisainnssaanns 1735
30.7.3 SCI Set Interrupt Register (SCISETINT) .uuuiuutiiutireeiiterieeiaisinsrasssinssarernssiaeasinesns 1738
30.7.4 SCI Clear Interrupt Register (SCICLEARINT) .uuiuuiiiuiiiieiiiiiriss i raseninesansnaas 1740
30.7.5 SCI Set Interrupt Level Register (SCISETINTLVL) .uueiiiiuieiiiiiteiiiinnsiiiressiinrsiaainnsaanans 1742
30.7.6 SCI Clear Interrupt Level Register (SCICLEARINTLVL) .uutiitiiiieiiierieiiieninnesnneanaeens 1743
30.7.7 SCI Flags Register (SCIFLR) .uuiuutiiuteiiseinnerississesistsssesassissssassssisesisssanssrasiannesns 1745
30.7.8 SCI Interrupt Vector Offset 0 (SCHNTVECTO) .iiiuuueeiiinteriiisneiiiinrsssainrsssinnrsisainnssianns 1749
30.7.9 SCI Interrupt Vector Offset 1 (SCIINTVECTL) wuvuuiiieeiiniiiieirinniissiinsinnnssansisinesinrsanneas 1749
30.7.10 SCI Format Control Register (SCIFORMAT) ..t iiiaee s st ssanre s sannresaanreaanns 1750
30.7.11 Baud Rate Selection RegiSter (BRS) ..uuiviuueiiiiiuieiiiiiseiiiirssriissinnrsssainssaaannnsiannns 1751
30.7.12 SCI Data Buffers (SCIED, SCIRD, SCITD) .uvvvieiutesiraneeesrannnessaanneessaanressssnnesssssnnessnnns 1752
30.7.13 SCI Pin 1/O Control Register O (SCIPIO0) ..uuuivusiiinriiteriseisiserisissssisssase i 1753
30.7.14 SCI Pin I/O Control Register 1 (SCIPIOL) .uuuiiiiuieiiiiiseiiinneiriinnssssinnnsssainnssssinnesinanes 1754
30.7.15 SCI Pin 1/O Control Register 2 (SCIPIO2) ...uuiiuiiiiniiiieiiisieriinsssiassarsrasesainesannaans 1755
30.7.16 SCI Pin 1/O Control Register 3 (SCIPIO3) ..uuuiiuiiiintiiieiiniii i raeansesansaans 1756
30.7.17 SCI Pin I/O Control Register 4 (SCIPIOA) .uuuiiiiieiiiiteeiiiiteisiissssisnsssaiasssasisesaaanes 1757
30.7.18 SCI Pin 1/O Control Register 5 (SCIPIOS) ..uuuiiuiiiiiiiieiiiiie s siarsnssrasessinesansaaas 1758
30.7.19 SCI Pin 1/O Control Register 6 (SCIPIOB) ...uuivusiiintiiieiisiiirisissisnneaeaiesannaans 1759
30.7.20 SCI Pin I/O Control Register 7 (SCIPIOT7) .uuuiiiiieieiiiiiseiiiisreisiinnrsssinsssssainsssasansesinanes 1760
30.7.21 SCI Pin 1/O Control Register 8 (SCIPIO8) ...uuivuiiiiiiiiiieiiiiiriisss s ransainesannians 1760
30.7.22 Input/Output Error Enable (IODFTCTRL) REQISIEN ...uuiiueiiistiiseiisriniseiineisinssinnirnnesaneas 1761
008 T €7 @ U Tod 1T 1 = 1763
30.8.1 GPIO FUNCHONAITY 41t utetseieesseisae s e e rae e e s e s e s s s s e s s s saar e s n et e s sn e sane e sanes 1763
T8 T O 0 o ] 1763
30.8.3 OUL OFf RESEL tuviiutiiiatiiteiisii i e e et aar e ra s n e ranes 1764
30.8.4 Open-Drain Feature Enabled 0N @ PiN ... i s ss e snaee e 1764
30.8.5  SUMIMAIY 1 atiiittiiiiianeisiise i s s s s s aas e s s aas s e s s s n s s s aanr et s an e s ssaaneesaasanesaaannnss 1764
31 Inter-Integrated Circuit (I2C) MOAUIE .. ... it e ae e eens 1765
R0 3 00t © 1= 1= 1766
31.1.1 Introduction to the I2C MOAUIE .....uisiiiiii i s a e e rans 1766
31.1.2 FUNCHONAI OVEIVIEW 1uutiuetiisiiissenatiste s sss st sa s st e s s s e saa e s e e aaaraaneraneaanes 1767
RS 3 90 T 1 o Yo =T g T=7 - o) o 1769
13 0 2 O /[ To 0] =3 @ 0= = o] o 1770
31.2.1 Input and Output Voltage LEVEIS ... .eieiiii i e aaas 1770
31.2.2 12C Module Reset CONGItIONS 1uuiuuiruerueinsrssrseraeisrasersrrresasesrraseaserr e 1770
31.2.3  12C Module Data Validity . .uvueevuseinuseiseineerssinsssisssass e ise s saasssnss s iansnans 1770
31.2.4 12C Module Start and StOP CONAILIONS ....iuuueeeiiitesiiatre i rairresaarnresraaarssaaanaesaaanes 1771
31.2.5 Serial Data FOIMAS. ..uuuueueiuetsirseraeierssrseraersrassrst et rarsaseaeraes 1771
13 0 G I N 4 G =71 7= =T > 1T o 1773
SPNU563A—March 2018 Contents 25

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
13 O T 2 O @ o 1= = U1 o 1Y/ 0 = 1774
31.3.1 Master TranSMItter MOOE ...uueiiusiiiteriseiaria s r e s s raneanans 1774
31.3.2 Master RECEIVEr MOUE ...uuiiiiiiiisiiiiiiiiiiinii i a i aaes 1774
31.3.3 Slave TransSmitter MOAE .. .uuueeiiueiitirte st r s s s s s s s sar s e aaaes 1774
31.3.4 Slave RECEIVEN MOUE ..uueiitiiistiiiat it et s s a e aanes 1774
31.3.5 LOW POWET MOOE . utiuutiiistiintiistiisiiississe st siassaasssaa s saneraae s sinesannssanes 1775
31.3.6 Fre@ RUN MOOE . .uutiieiiitiiitt ittt e s e e e e e s e s e s e s s e et e s e et a et s n e s n s e e anes 1775
13 I T A T g T T N1 @ [ 1 o T [ 1775
3 1 @ 1V o To 1 = (=0 1776
103 00 A 4 o1 1= 4o o 1776
31.4.2 12C Clock Generation and SYNChroniZation ......veseesssersseisisesisnsrissiissieaanssannsraneias 1777
3L.4.3  PrESCaAlEN uuiistiistiiiati it 1777
103 O N[0 1S =T 1777
3 I ST @ o =T =i o o = B 0] 2T 11T o 1 1778
3 8700 R 2 @3 1V o o B = g =] (1] o 1778
31.5.2 DMA CONrollEr EVENLS «.uuuiistiiseiitesseiastssis st sssssaas s ssssasessaa s s s ssassannsrnsssaneannns 1779
31.5.3 12C ENADIE/DIiSabIE. . .ueiiseiitiiiiii i 1779
31.5.4 General PUMPOSE 1O .. uuuuiiiiiiieiiiieis it s i s s s e s ss s st st e s saan e s s s e aannes 1779
31.5.5 Pull Up/Pull DOWN FUNCOMN ¢ uetatestessesseesassssss st ssasssaaesssssasssssssasssnnssansssnnssans 1780
I ST SR @ 1= o T 1 T T o) o 1780
3 I G I 1 O 0 11 0] =T £ =T 1781
31.6.1 12C Own Address Manager (I2COAR) ....uuirutirutiriatiite i iaerisrraas s sareraasaaieesannans 1782
31.6.2 12C Interrupt Mask Register (I2CIMR) ...t i r i s e sa e s s anane e aannes 1783
31.6.3 12C Status Register (I2CSTR) uuuetiiuteeirinteiraianresainssssaiaesssaisssssaissssaaisesisainnsssannns 1784
31.6.4 12C Clock Divider Low Register (I2CCKL) .uuuiuutiiutireeiiueisiesrisssrissiansssnssrasssinssannssnnesas 1787
31.6.5 12C Clock Control High Register (I2CCKH) .. ..uuiiiiii i r e e rnane e aaas 1787
31.6.6 12C Data Count RegiSter (I2CCNT) t.uuuuetiiuteeirnnstesrannsssssinressaannsssainnssssansrssasinnssisnnes 1788
31.6.7 12C Data Receive Register (I2CDRR) ..uiuuuiiiuiiriiiitirte s rassisssinnssasssas s sanssns 1788
31.6.8 12C Slave Address Register (I2CSAR) ...ieiiiiiiiie e iiatterraanr st ssaaanr s saaansesanannesaanes 1789
31.6.9 12C Data Transmit Register (I2CDXR) .uuuiiuutsiiiieteiriintssiainrsssiisrsssainsssssanssssasinnesisanes 1789
31.6.10 12C Mode Register (I2CMDR) .. uutiuteiiseineerastissesiatesse i sassssiss s sassraeaainesans 1790
31.6.11 12C Interrupt Vector Register (I2CIVR) ....uuuiiiiiiii i rrit e rr e s s inne s anane e aanns 1793
31.6.12 12C Extended Mode Register (I2CEMDR) ....uuuiiiueeiiiinsesirissssiiinsssssanssssainnssssannnesanns 1794
31.6.13 12C Prescale Register (I2CPSC) .uuuuuiiiutireiiistiisesintertesaseissssasssssssanssasssasaannssans 1794
31.6.14 12C Peripheral ID Register 1 (I2CPID1) ..uuuuiiiiiiieiiiiteeeiaanre s s ssaansesaannnsssaanneesannns 1795
31.6.15 12C Peripheral ID Register 2 (I2CPID2) ...uuueiiiiiieiiiiiseiiiistsssaisssssinnrsssainsssasansesisanns 1795
31.6.16 12C DMA Control Register (I2CDMACR) ..uiuuuiistiriteianeisiesissssssansssasssasssnsssannssanssas 1796
31.6.17 12C Pin Function Register (I2CPFNC) ...t i e r e s s s s annne e aans 1796
31.6.18 12C Pin Direction Register (I2CPDIR) .. uiutsiiiiiiesiiiissisiinressaianssssinsssssasnnssasisssisanes 1797
31.6.19 12C Data Input RegiSter (I2CDIN) w.uuueiiueeretirsesitinte e ssss s sannsrassaaieesanrans 1797
31.6.20 12C Data Output Register (I2CDOUT) ..uiiuiiiiiiie et iiite s ianns e ssanrs s saanneesaanresaaannesaanns 1798
31.6.21 12C Data Set Register (I2CDSET) . uiuutiitirintiisiiiisiiiteiiniiisisasssisinaasineians 1798
31.6.22 12C Data Clear Register (I2CDCLR) ..uuuuuiiiutirnseiitirteiaesissansssiss i sasasinssannsns 1799
31.6.23 12C Pin Open Drain Register (I2CPDR) .. ..uuiiiiiiieeiiiiees it rsanressaannessaannessaannnesannns 1799
31.6.24 12C Pull Disable Register (I2CPDIS) ..uuiiiiieiiiiiiesiiiine it ssaiasrsssisnrsssainnssssansssiannns 1800
31.6.25 12C Pull Select Register (I2CPSEL) v.uuiueireeiisiinseriaterteriseisisssassssisssiasssnsssasssnnssans 1800
31.6.26 12C Pins Slew Rate Select Register (I2CSRS) .. ..uueeiiiiiiiiiiiei i raanrerrnarresaaaneeaaans 1801
3 R A T 1 41 0] LI AT = Y= o] g o 1802
32 LY @Y 1 (@ 1Y o To ¥ = PP 1803
1700 R 1011 0o 11T 1o o 1804
32.1.1 Purpose of the Peripheral.........ouiiiiiii e rraaa e raas 1804
G A o U = 1804
32.1.3 Functional BIOCK DIiBgIram ... u.usususesussiseisueessssasssssssanss e iasssasssasssnsssansrassiannesns 1805
26 Contents SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com

32.1.4 Industry Standard(s) Compliance StatemMENt .....vveeiireriieiiirii i 1806
1 N o3 1= 1D 1806
1 A [ Tox Qo 1 0 1806
A /1= 1 410V /- 1806
1 B o[ T LN D= 70 o T 1807
32.2.4 MIlI/ RMII Signal MultipleXing CONtrol .....vvueseiiiieiiiiieeiriie i essir s saainae s aanes 1810
32.2.5 Ethernet ProtoCOI OVEIVIEW .. ..uuueirstiiteiiseisieeraaise s st s sa s s s s sanr s raaeaanes 1811
32.2.6 Programming INTEIfACE . ....oiueiiiiiii it r i e s s e e s san s e s saanne e s rann e e aanns 1812
32.2.7 EMAC CoNtrol MOQUIE ... .utiitiiissiiisi i i enaaes 1827
102720 & B V13 @ 1Yo T 5] 1828
32.2.9 EMAC MOAUIE 1. uueiitiiite it s st s e s e e r e r e s e s s s e s e e s e e 1833
10 I Y O | ] =T =T 1835
32.2.11 Packet RECEIVE OPEIratiON ...uuuues ittt rasesrias e s s saarsrnesraneanaes 1839
32.2.12 Packet TranSmit OPEration ... ...cuiueeeerreeeiaaaareeaaaaneesaaannesaaannessaansrssaaansessaannssssannes 1844
32.2.13 Receive and TranSMit LAtENCY ..uuuuuusetrietssrainnressinressainsesssisesssainnssasinsesisaannsssannes 1845
I S I = 10 Y (=Y G A\ oo [ o o] 1 7 1845
32.2.15 ReSet CONSIAEIAtIONS +uuuutisstrusesiaterseiaseerisr st st tas s et s saatsrasssaneanns 1846
32.2.16  INIANIZALION tuvetatiiteiisisit i 1847
20t A 1011 1 T U o oo o 1849
32.2.18 POWEr MaANAGEIMENT . uuutttitiiiisiiaiiaatrreee sttt ssssaaaaa s s s aseesssssssaassnssnnnnreessssssssnns 1853
32.2.19 EmuIation CONSIAEIAtIONS +vuueuvsstiisseriseiissisisriastisiseiiareraseiassinsasiesianaeiaieranns 1853
32.3  EMAC CoNtrol MOAUIE REGISIEIS ... utiuuttiseiteriseiatesiaeraa s rias s s s et s saa s sarsaaneiannaanes 1854
32.3.1 EMAC Control Module Revision ID Register (REVID) ...uuuuiiiiiiiiiiiiiieeiniieessnieesssanneesns 1855
32.3.2 EMAC Control Module Software Reset Register (SOFTRESET) ....cvviiiiiiiiiiiiiiiiiiiiniieenns 1855
32.3.3 EMAC Control Module Interrupt Control Register (INTCONTROL) ..ovvvvivieiiiririieiiieinineinnees 1856
32.3.4 EMAC Control Module Receive Threshold Interrupt Enable Registers (CORXTHRESHEN) ....... 1857
32.3.5 EMAC Control Module Receive Interrupt Enable Registers (CORXEN) ......eviiiiiiiiiinieiniinnnss 1858
32.3.6 EMAC Control Module Transmit Interrupt Enable Registers (COTXEN) ...vvuviiiieiiiiinierinnnninens 1859
32.3.7 EMAC Control Module Miscellaneous Interrupt Enable Registers (COMISCEN) .......ccvvvuevinanns 1860
32.3.8 EMAC Control Module Receive Threshold Interrupt Status Registers (CORXTHRESHSTAT) ..... 1861
32.3.9 EMAC Control Module Receive Interrupt Status Registers (CORXSTAT) vvuuiiiiriiieinieerinninnens 1862
32.3.10 EMAC Control Module Transmit Interrupt Status Registers (COTXSTAT) ..vviiiiiiiiiinriininenss 1863
32.3.11 EMAC Control Module Miscellaneous Interrupt Status Registers (COMISCSTAT) ...cvvvvvinnnnns 1864
32.3.12 EMAC Control Module Receive Interrupts Per Millisecond Registers (CORXIMAX).....cvvuvvnnenn 1865
32.3.13 EMAC Control Module Transmit Interrupts Per Millisecond Registers (COTXIMAX) ........ccuneet 1866
0 /13 1@ =T o 111 =T 1867
32.4.1 MDIO Revision ID Register (REVID) ...uiiueiiiuiiiieiintiiieiiiisieerisssisssinsssnsssansisinssannins 1867
32.4.2 MDIO Control Register (CONTROL) . ..uuiiiieiiiiiiiessaatesssaanressaannressaaneesaaansesaaannsesannns 1868
32.4.3 PHY Acknowledge Status RegisSter (ALIVE) .....iiiiuueiiiiiteiiiinssiiinressiinssissinsssssannnssannns 1869
32.4.4 PHY Link Status Register (LINK) ...uiuuiiiiiiiiiirie i e ssas s ssss e annenans 1869
32.4.5 MDIO Link Status Change Interrupt (Unmasked) Register (LINKINTRAW) .....ccvviiiiiieininninnns, 1870
32.4.6 MDIO Link Status Change Interrupt (Masked) Register (LINKINTMASKED) .......cvvviieieininnnnns 1871
32.4.7 MDIO User Command Complete Interrupt (Unmasked) Register (USERINTRAW).........ccovueees 1872
32.4.8 MDIO User Command Complete Interrupt (Masked) Register (USERINTMASKED) .........cvuute. 1873
32.4.9 MDIO User Command Complete Interrupt Mask Set Register (USERINTMASKSET) ......ovvuuees 1874
32.4.10 MDIO User Command Complete Interrupt Mask Clear Register (USERINTMASKCLEAR)....... 1875
32.4.11 MDIO User Access Register 0 (USERACCESS0) +..uvvivueriisririnsiisiinissiisisisssirssnseianeans 1876
32.4.12 MDIO User PHY Select Register 0 (USERPHYSELO).....uvviuiiiiiiiiniiiiiiiniiiiineiane, 1877
32.4.13 MDIO User Access Register 1 (USERACCESSL) ..uuiiiieiiieiiiiisiiiiniisiinisiessinnssnassnneans 1878
32.4.14 MDIO User PHY Select Register 1 (USERPHYSELL)...cuuiiiuiiiiieiiniiiieiisinieinsnseinnens 1879
32.5 EMAC MOAUIE REGISIEIS . utuiuutteisateissianssssses st saaaesssasaessaassnessantsssaaannsssannnsssannnes 1880
32.5.1 Transmit Revision ID Register (TXREVID) ...uuuiiiiiiiiiiiieiiiiii i s e sninssaannas 1883
32.5.2 Transmit Control Register (TXCONTROL) . ..uuuiiiiiiaeiiiitesiaanrersaanressaaneesaaanresaaannsaaanns 1883
SPNU563A—March 2018 Contents 27

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
32.5.3 Transmit Teardown Register (TXTEARDOWN) .....uiiteiiiiiieeiiiisiaeniesraessnnssannssnneas 1884
32.5.4 Receive Revision ID Register (RXREVID) .....uiiiiiiiiiiiiie i iiitesrrinssssnannsesnanneannns 1884
32.5.5 Receive Control Register (RXCONTROL) t.uuuuiiiiiueeiiiintnsiiissssiinssssssannssssainssssainnssssans 1885
32.5.6 Receive Teardown Register (RXTEARDOWN) ...uutiiiuiiiueirierinsiisiisesiasissssinssannssnneas 1885
32.5.7 Transmit Interrupt Status (Unmasked) Register (TXINTSTATRAW) ....cviiiiiiiiiiiiiriiiniennnns 1886
32.5.8 Transmit Interrupt Status (Masked) Register (TXINTSTATMASKED) .....cvviiiiiiiiiiiiiniinnnnnnnns 1887
32.5.9 Transmit Interrupt Mask Set Register (TXINTMASKSET) ..vvvutiiiisiiiiiiieiiisiesirnnnsinneas 1888
32.5.10 Transmit Interrupt Mask Clear Register (TXINTMASKCLEAR) ....vvviiiiiiiiiiiiinienaes 1889
32.5.11 MAC Input Vector Register (MACINVECTOR) ...uuueeiiiiutnsiiissesiiinrssisinnssssainnsssainnsesnnns 1890
32.5.12 MAC End Of Interrupt Vector Register (MACEOIVECTOR) ...vvvuviiiuiinieiineininriinresnnsinnens 1891
32.5.13 Receive Interrupt Status (Unmasked) Register (RXINTSTATRAW) ....vviiviiiiiiiiiiiininninnns 1892
32.5.14 Receive Interrupt Status (Masked) Register (RXINTSTATMASKED) ....uvviiiiiriiiiiiniinninnenss 1893
32.5.15 Receive Interrupt Mask Set Register (RXINTMASKSET) ..vuutiiueinntiniieiiinieinrrnnsinneas 1894
32.5.16 Receive Interrupt Mask Clear Register (RXINTMASKCLEAR) .....vviiiiiiiiiiiririiiiininenanes 1895
32.5.17 MAC Interrupt Status (Unmasked) Register (MACINTSTATRAW) ...oiiiiiiiiiiiiiiiiieiniaeenns 1896
32.5.18 MAC Interrupt Status (Masked) Register (MACINTSTATMASKED) ......cvuiiiiiriieiiieinineinnens 1896
32.5.19 MAC Interrupt Mask Set Register (MACINTMASKSET)...uuiiutiiiueiininiieiiniirnneianen, 1897
32.5.20 MAC Interrupt Mask Clear Register (MACINTMASKCLEAR) .....viiiiiiiiniiiiieiiiiinesiinnnnenas 1897
32.5.21 Receive Multicast/Broadcast/Promiscuous Channel Enable Register (RXMBPENABLE).......... 1898
32.5.22 Receive Unicast Enable Set Register (RXUNICASTSET) .vvvviiiiiriiniiiiiisriinneriininennns 1900
32.5.23 Receive Unicast Clear Register (RXUNICASTCLEAR) ...uuiiiiiiiiiiiiisiniine s inisnsssannensas 1901
32.5.24 Receive Maximum Length Register (RXMAXLEN)....uuiiuirieiiiiieiiiiieriinisninnnsssnneas 1901
32.5.25 Receive Buffer Offset Register (RXBUFFEROFFSET) ...uuivieiiiuiiiiiiiiiininiininsiinesnneas 1902
32.5.26 Receive Filter Low Priority Frame Threshold Register (RXFILTERLOWTHRESH)................. 1902
32.5.27 Receive Channel Flow Control Threshold Registers (RXOFLOWTHRESH-RX7FLOWTHRESH) 1903
32.5.28 Receive Channel Free Buffer Count Registers (RXOFREEBUFFER-RX7FREEBUFFER)........ 1903
32.5.29 MAC Control Register (MACCONTROL) .tuutiutiseraeiutrsiiserseiinsassasssesissassassresansanans 1904
32.5.30 MAC Status Register (MACSTATUS) .. iuutiretiintirneiite it ransssisssarsrarssaiasinrians 1906
32.5.31 Emulation Control Register (EMCONTROL) ...uuuuuiiiiiiieeiiaintesiaanssssannessannreesaannsesanns 1908
32.5.32 FIFO Control Register (FIFOCONTROL) ..uuuutiusiserserasrssnsssssrsinssnsssssrsinssassssns 1908
32.5.33 MAC Configuration Register (MACCONFIG) .uuvuuiiiuteiiieiiieeriniissiinsiinesrasisisesinnsaneeas 1909
32.5.34 Soft Reset Register (SOFTRESET) cuuuiuuiiiiiriiiiiiiisiie i ssssis s nannenans 1909
32.5.35 MAC Source Address Low Bytes Register (MACSRCADDRLO) ...uviviiuiiiiiinrsiriinerainineess 1910
32.5.36 MAC Source Address High Bytes Register (MACSRCADDRHI) ....civviiiiiiiiiiiiiiiinieenaens 1910
32.5.37 MAC Hash Address Register 1 (MACHASHL)......uuiiiiiiiiiii i e s e eeaas 1911
32.5.38 MAC Hash Address Register 2 (MACHASH2)......uiiiiiiiiiiii i s s e 1911
32.5.39 Back Off Test Register (BOFFTEST) +uuuutireeiistirseiintirteiinsisinsrassssisssisssnsssasasnnssns 1912
32.5.40 Transmit Pacing Algorithm Test Register (TPACETEST) ..uviiiiiirriiiiieiiaiineirannresrannneeanns 1912
32.5.41 Receive Pause Timer Register (RXPAUSE) ....iviiuieiiiiiieiiiiitssiiisssistssssinssssaannsesnans 1913
32.5.42 Transmit Pause Timer Register (TXPAUSE) ...iuiiiiiiiiiiiiiiiii i siisesnssnnsesinssnanenas 1913
32.5.43 MAC Address Low Bytes Register (MACADDRLO) ...iiuuuiiiiiiiiieiiiinesinaaesssnnnnessnnnneeanns 1914
32.5.44 MAC Address High Bytes Register (MACADDRHI) ...uiiiiiiiiiiiiiiiie i s s snaneeeaas 1915
32.5.45 MAC Index Register (MACINDEX) .. uuuiuueirutinstinseiiterseiaessisssassssiassannesasssaieesnnrsans 1915
32.5.46 Transmit Channel DMA Head Descriptor Pointer Registers (TXOHDP-TX7HDP) .......c.cvvuaet 1916
32.5.47 Receive Channel DMA Head Descriptor Pointer Registers (RXOHDP-RX7HDP) .......ccvvvvuaee 1916
32.5.48 Transmit Channel Completion Pointer Registers (TXOCP-TX7CP) ...uvivieiiiiiriieiieinineinness 1917
32.5.49 Receive Channel Completion Pointer Registers (RXOCP-RX7CP) ...oiiiiiiiiiiiiiiiianeinniineess 1917
32.5.50 Network StatiStiCS REQISIEIS ..uuuuiiusseiiitesiiiteirire st ssiiarsisaisrssaaisesisannessannes 1918
33 Enhanced Capture (ECAP) MOAUIE ..uiuiuiiii it s e e e e s e e eeaens 1927
12 700 R 10110 Yo 11T 1o o 1928
B 0 U0t I o U e 1928
33.1.2  DESCIIPIION «uaeettseesseanaeessannesssanneessanneesssanneessannnessssnnessssnneessssnnessssnnessssnnnessnnnes 1928
12 T = T T o @ o 1T 1T ) o 1929
28 Contents SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
33.2.1 Capture and APWM Operating MOAE ......ueiiuiirieiiintirieiisieeraisisssirssasssasasinssannsns 1929
I I3 ©7- 1o | (U] (=301 [oTo [T B 1= 2T od ) o] o [ 1930
33.3  Application of the ECAP MOAUIE ......ueiiiiiiiiiiiii i it s e s ss i r s st e s ssannr e ssannnes 1936
33.3.1 Example 1 - Absolute Time-Stamp Operation Rising EAge Trigger ....covvviiiiieiiiiierinninness 1937
33.3.2 Example 2 - Absolute Time-Stamp Operation Rising and Falling Edge Trigger.........cccvvvviunnns 1939
33.3.3 Example 3 - Time Difference (Delta) Operation Rising Edge Trigger......cccvviiiriiiiinninninnnnns 1941
33.3.4 Example 4 - Time Difference (Delta) Operation Rising and Falling Edge Trigger........c.coevvuaen. 1943
33.4  Application Of the APWM MOE ...ttt ra e rsa e s ssaas st sann e s saanna st sannnasaannnes 1945
33.4.1 Simple PWM Generation (Independent Channel/S) ......vvveeeiiiiiieiiiiiiiiiiiiriierannneeanas 1945
1 E TR T <T@ LNl =T 01 (T £ 1946
33.5.1 Time-Stamp Counter RegiSter (TSCTR) 1.uuuiutiruseiinriiteiiisiriisss i aeaiesannans 1946
33.5.2 Counter Phase Control Register (CTRPHS)....ciiiiiiiiiiiiiei i i ess s snninee e aans 1946
33.5.3 Capture-1 RegIStEr (CAPL) wuuuiiutirteistiseerastssse s sste e ssine s s sss s s santssarsaannesans 1947
33.5.4 Capture-2 RegiSter (CAP ) ..uuuei ittt r e e a it ss e e sa s e s saaa s e s aaannessaannnesaannes 1947
33.5.5 Capture-3 RegiSter (CAP3) 1ttt it raitre s ssaiaes s saiss s ssaanssasansesssannessannes 1948
33.5.6 Capture-4 ReGIStEr (CAPZ) ..uuuiii it iiisie st e s r s s s s saa s a e e aanerans 1948
33.5.7 ECAP Control RegiSter 2 (ECCTL2) .. .uuiiiiiieiiiiiteiaiantesaaanesssaanressaannessaannsssaannnessannes 1949
33.5.8 ECAP Control RegiSer 1 (ECCTLIL) tuuuuetiiuutesirnnnnessinsessainnsessansnsssaisnsssssnnnssssinnesssnnes 1951
33.5.9 ECAP Interrupt Flag RegiSter (ECFLG) ..uuuiiiutiiiiiiiirieiaeisiesiisssssssnnnssnsssansssinssannsns 1953
33.5.10 ECAP Interrupt Enable Register (ECEINT) ...cuiiiieiiiiie i iiieesrsineessnnneesnanneanns 1954
33.5.11 ECAP Interrupt Forcing Register (ECFRC) ..uuuiiiiieiiiiiisiiiiisesiiisnsisinnssssinnssssinnsssnans 1955
33.5.12 ECAP Interrupt Clear Register (ECCLR) ..vuvuuiiiuiiiiieiiiiie it iisssisssassssssansssnsnas 1956
34 Enhanced Quadrature Encoder Pulse (EQEP) MOdUIE..... ..o e 1957
107t O 1011 0o 11T 1o o 1958
e B =¥ 1] ol @] o =Y - i o 1o 1960
34.2.1 EQEP INPULS . uutitiietiaeiitiets st st s s s sae st s e s s e s e s a s r e a e r e aen 1960
R S U | (o4 o] F= LI D= o] o o o 1961
34.2.3 EQEP WalChOOQ. . uueetintesieieeessaseessannnessaanneessaansesssanneesssannessssnnessssnneessssnnesssnnns 1976
B | T T 40T = - T 1976
34.2.5 eQEP INTEITUPE SrUCTUIE ..ottt et s sr s s e s e s s s s s s sss s s r e s s ssssssannnnns 1977
B R T =T @ |y LT £ (=T £ 1978
34.3.1 eQEP Position Counter Register (QPOSCNT) .uuuuiiiutirteiiisirisss i raainesannaaas 1979
34.3.2 eQEP Position Counter Initialization Register (QPOSINIT) ..oiiiuiiiiiiiiiiii i rriieeeaas 1979
34.3.3 eQEP Maximum Position Count Register (QPOSMAX) ..iiiiiiiiiinieriiineresiinnressasnnessaanneess 1979
34.3.4 eQEP Position-Compare Register (QPOSCMP) ...uiiiiiiiiiiiiiiiiii i sinssraeaas 1980
34.3.5 eQEP Index Position Latch Register (QPOSILAT) ..uueiiiiiiiiiiiieiiiis s ssianesssannresaannnesanns 1980
34.3.6 eQEP Strobe Position Latch Register (QPOSSLAT) c.uuiiiiiieeiiiieesiisneresasanrersasnneesaannness 1980
34.3.7 eQEP Position Counter Latch Register (QPOSLAT) «.uuviiuiiritiiiieiiiieiisisesirraesnaeaas 1981
34.3.8 eQEP Unit Timer Register (QUTMR) ...ttt it irisre s s ssans s ssanss s aaanne s saanes 1981
34.3.9 eQEP Unit Period Register (QUPRD) ...uuiiiiiiieiiiitesiisneesssansessssnnesssannnessannnesssnnnnensnn 1981
34.3.10 eQEP Watchdog Period Register (QWDPRD) .....uuiiueiiutiristiintsiissiisesisissssinrsansssnneas 1982
34.3.11 eQEP Watchdog Timer Register (QWDTMR) ...uuuuieiiiiiieeiiiiiesiiinsssanrsssaanseesaannnesanns 1982
34.3.12 eQEP Control Register (QEPCTL) tiiutiiiiitesiiiesssinnessaaneessasnnessaanneessannresssnnneesnns 1983
34.3.13 eQEP Decoder Control Register (QDECCTL) +uvuutiiiueiieirintiissiissinerassisisssinriansesineas 1985
34.3.14 eQEP Position-Compare Control Register (QPOSCTL) ..uuuiiiiiiiiiiiiieeiriiee s inanesssanneeesas 1986
34.3.15 eQEP Capture Control Register (QCAPCTL) cuuriiiiiieeiiinreresanressasnneesasnnnessasnnessannnnenss 1987
34.3.16 eQEP Interrupt Flag Register (QFLG) «.uueiieiiiuiiiieiin i ssse s sneaninenans 1988
34.3.17 eQEP Interrupt Enable Register (QEINT) .uuueiiiiiiiiiiie i s s sr e e aans 1989
34.3.18 eQEP Interrupt Force Register (QFRC) ..uiiiiiiiiiieiiirnressaineesssanneessanneessaansesssanneensns 1990
34.3.19 eQEP Interrupt Clear Register (QCLR) ...uviutiisiiiieriiirin s saaeenas 1991
34.3.20 eQEP Capture Timer Register (QCTMR) .. .uuueiiiiieeiiiitns i i saanresraanrssaaannseaanns 1992
34.3.21 eQEP Status Register (QEP ST S) viiiiiiiiiiii i iiii s eie s ssse e sannne s saanneessannressaanneeannn 1993
34.3.22 eQEP Capture Timer Latch Register (QCTMRLAT) 1.uuiiueirietiiiteiininieraisinesinrrsesaneas 1994
SPNU563A—March 2018 Contents 29

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
34.3.23 eQEP Capture Period Register (QCPRD) ....uuuistiiteiiieiiieesinirssiinsisnesransiaisssinssannesas 1994
34.3.24 eQEP Capture Period Latch Register (QCPRDLAT) «iueiiiiiiiesiiiine s iaanesrsanresannnneeanns 1994
35 Enhanced Pulse Width Modulator (EPWM) MOAUIE .......eeieiiii e 1995
R0 1700 I [ 0o 0T 1T o 1996
35.1.1  SUDMOAUIE OVEIVIEW . ueiuueeisttsssesatsste s s s s ss s s s s st e s e s s s s san s sa s s saa e s resaseaanes 1996
35.1.2 REQISIEr MaAPPING «eueinneteiiiateeinttessaaatessaaae s saaae st aaaae s ssaaas st sanntassaannasssannnersannnes 1999
35.2  ePWM SUDMOGUIES ettt e 2000
01T R © - 1 2000
35.2.2 Time-Base (TB) SUDMOAUIE ....uuiiiiii i ar e s s ana e ranns 2002
35.2.3 Counter-Compare (CC) SUDMOAUIE ... .uiieiiiieiiii e i ssasaee s seane e ssannessannneesaanneensnn 2010
35.2.4 Action-Qualifier (AQ) SUDMOAUIE ....vueiireiiiiiiiiiie i s rans 2015
35.2.5 Dead-Band Generator (DB) SUDMOAUIE .......coiiiiiiiiiii e e 2028
35.2.6 PWM-Chopper (PC) SUDMOAUIE ..uuiiiiiiiiiiiieeisiesse i e ssasane s saannesssannnessannnessannnensenn 2033
35.2.7 Trip-Zone (TZ) SUDMOTUIE. .. .uiueiit it s s s e raneaaaes 2037
35.2.8 Event-Trigger (ET) SUDMOAUIE .......ueeii i e r e s s an e raaans 2043
35.2.9 Digital Compare (DC) SUDMOAUIE .....uueiiiiiiesi i e e i aaae e sanee s ssanneessannressannneeennn 2048
35.2.10 Proper Interrupt Initialization ProCeAUIE .......uvvieiiiiiiiiiiiri s aaaeenas 2054
B0 ST Y Y o] o] o%= 1[0 o =T e= g ] o] = 2055
35.3.1 Overview of MUltiple MOQUIES ....ciiiiiiiiiiii i e s s e aae e s sanre s saanneessanneessannneeennn 2055
35.3.2 Key Configuration Capabiliti€S .....uevieeiiueirieeiiiririri i 2055
35.3.3 Controlling Multiple Buck Converters With Independent FreqUenCies .......c.cvvviiiiiiiinreiininnsss 2057
35.3.4 Controlling Multiple Buck Converters With Same FrequenCies ......ccceviiiiiieriiiineeriiinneniannnes 2060
35.3.5 Controlling Multiple Half H-Bridge (HHB) CONVEIErS ..uivueiiieiiriseiiniinieeiinsininesinnssssinneas 2063
35.3.6 Controlling Dual 3-Phase Inverters for Motors (ACl and PMSM) .....coviiiiiiiiiiiiiiniineiniinnens 2065
35.3.7 Practical Applications Using Phase Control Between PWM ModUleS.......cccvvviiinneiiiinnnniinnnes 2068
35.4  EPWM REQISIEIS 1uutiuuttiustiiateiseiaeerar st s s e e s s e s et s s e s n s e e 2070
35.4.1 Time-Base SUbDMOAUIE REQISIEIS ... uuuiiiiiiei i it r e s ar e s saanne s aannes 2071
35.4.2 Counter-Compare Submodule REQISIEIS ..uuiiirieiiiitesiiianreressneeraasnneesasnnnesasannessannnnenss 2075
35.4.3 Action-Qualifier SUDMOdUIE REQISTEIS....uuutiiutireiiiirite i raaraas 2078
35.4.4 Dead-Band SUbMOAUIE REQISIEIS .. .uuuiiiiiiieiiii i r s s raanae s raanes 2082
35.4.5 Trip-Zone SUbMOdUIE REQISIEIS ..uviiiiiitiiiiie s saiesiineessasnnessaanneesaaneessaannersannnnensnn 2085
35.4.6 Event-Trigger SUDMOAUIE REQISTEIS . .uuiueirstiisirintiite i isi s aaeerannaaas 2093
35.4.7 PWM-Chopper SUDMOAUIE REGISTEN. . ..uuiiiieiiiitee it irire st sa s sraanr s saaannesaanes 2099
35.4.8 Digital Compare SUbDMOAUIE REQISIEIS . ..uuetiiitetiiiiriiirreieereasneessaannessaannnessannnensnn 2101
36 Data Modification MOAUIE (DIMM)......ueiiiie e e e e e e e e e e e n e re e e eenenns 2108
10Tt I V= o T 2109
36.1.1  FRAIUMNES tuuuiiiiiiniiii ittt s it a st a s e s aa s et a s e s s ra e e 2109
101G 700 002 = (o Tt I T Vo | = 1 0 2109
TG 2 /[ To 11 1L o T= = 11T o N 2110
36.2.1  Data FOrMat. . eeiiiiiieiiiii it i 2110
BTG I T = o T 2112
BTG TZC T =y (o gl = T | 1 T 2113
LG T2 | 1 (=T 0 o 2114
101G TG T @0 110 =T 5] =T £ 2115
36.3.1 DMM Global Control Register (DMMGLBCTRL) .. .uuuueiiiiiesiiiiiesiianesssaansessaanneesaannresanns 2116
36.3.2 DMM Interrupt Set Register (DMMINTSET) .uuuuiiiiiieiiiiiesiiiiesiiininsssiinsesssinnsssainnsaaanns 2118
36.3.3 DMM Interrupt Clear Register (DMMINTCLR) ..viuuiiiiiiiiiiiiiiiis i riassssesinsssessnneeas 2122
36.3.4 DMM Interrupt Level Register (DMMINTLVL) ...inueeiiiiieeiiieeesiaanessssnnssssannessnnnnsesanns 2127
36.3.5 DMM Interrupt Flag Register (DMMINTFLG) ..uuuiiiuieeiiiiiiesiiineiiiininsssissssssinnsssainneasanns 2129
36.3.6 DMM Interrupt Offset 1 Register (DMMOFFL) ...vuuiiiieiiiiniiis i inierisssassinssanesaneaas 2133
36.3.7 DMM Interrupt Offset 2 Register (DMMOFF2) ......uueiiiiiiieiiiieeaiie e ssaaare e rnaanr e saanneeanas 2134
36.3.8 DMM Direct Data Mode Destination Register (DMMDDMDEST) ....uvviiiieiiiiiiniriiiiinneinninness 2135
36.3.9 DMM Direct Data Mode Blocksize Register (DMMDDMBL) ...uuiiitiiiisiiieiinriineeiineinieesannss 2135
30 Contents SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
36.3.10 DMM Direct Data Mode Pointer Register (DMMDDMPT) ..uuiuueiiiieriininineiinrinnnerisisinesannss 2136
36.3.11 DMM Direct Data Mode Interrupt Pointer Register (DMMINTPT) ...ovviiiiiiiiiiiiiiieeincieeens 2136
36.3.12 DMM Destination x Region 1 (DMMDESTXREGL) ...uviiiiuuiiiiiiuieiininnesininnesiainnssisannneeas 2137
36.3.13 DMM Destination x Blocksize 1 (DMMDESTXBLL) ...uviiueiiiniiiiieiiiniieiininiassiresnassnnens 2138
36.3.14 DMM Destination x Region 2 (DMMDESTXREG2)....ciiiieiiiiiiieiiiiiiesiaainnesiaansassaanneesns 2139
36.3.15 DMM Destination x Blocksize 2 (DMMDESTXBL2) ..cviiiiuiiiiiiiiiiiiiiieiiinesiisnessnnnnneenas 2140
36.3.16 DMM Pin Control 0 (DMMPCO) ...uuuuueineinnniansesaesite e iaessisssansssisssassrasssaessanssans 2141
36.3.17 DMM Pin Control 1 (DMMPCL) ..uuuiiuiiueinsintineisesssassssassssssasresassasssnssassassassanssness 2142
36.3.18 DMM Pin CoNntrol 2 (DMMPC2) uuuuiutiusissnnsrssissasssssrssssassssrs s 2144
36.3.19 DMM Pin Control 3 (DMMPC3) ..uuuiuuiiutinntinntisasiite e iaessisssaasssiassanns i iaieesanrians 2145
36.3.20 DMM Pin Control 4 (DMMPCA) ...uuiiuiieitintititsassaae s sasssssaas e sassassaas e sassaseanssness 2146
36.3.21 DMM Pin Control 5 (DMMPCS5) .uuuuiuiinsisinstrssisssssssrsssssssssrssnssasssssnesansaessses 2148
36.3.22 DMM Pin Control 6 (DMMPCB) ...uuiueiiueiratinssisasiiteraseiaessisssassssiassassrassiaieesanrians 2149
36.3.23 DMM Pin Control 7 (DMMPCT) uuuuiiuiineinsanntieissssaassssassssssassesasssssss e sassassanssness 2151
36.3.24 DMM Pin Control 8 (DMMPC8) ...uutiutiusinsinstinsissasssssrsiissassseresassasssesasaesrres 2152
37 RAM TraCe PoOrt (R P ettt it et e e et r e e et et a e et e e e aaens 2154
00 N V= 4 1= 2155
0 Ot o U = 2155
G700 2 =11 Tox L I - T | - Vo o 2156
R 7 /[0 To 01 =T @ 0 T= - o o 2157
2 R I - 1o = 1V 0T = 2157
37.2.2 Direct Data MOAE (DDM) .. uuiiiiiieieeieieeeseaineessaannessaannessasnsesssanneessennnessssnneesssnnnesenns 2159
B 72 B I - 1o = (=T [0 2159
37.2.4 OverfloOW/Empty HandliNg «.uueeeeiiiiiiii et s r e e s s e e s s e s ssns e s rann e s aanns 2161
72 S TS T o F= U =TT o3 ] oo 1 2161
O T I - = 2162
2 (R €11 N T 1T o 2163
G T = = O] a1 (0 I 2 LT o 1S3 (=T ¢ 2163
37.3.1 RTP Global Control Register (RTPGLBCTRL) ..uvuutiiteiiieiieeriniissrissiisssassissssinssanneas 2164
37.3.2 RTP Trace Enable Register (RTPTRENA) ...uuiiiiiiiiiii i s sssinns s ananan s aaans 2167
37.3.3 RTP Global Status RegiSter (RTPGSR)...uuiiiiuttiiiitteriiantessasnneesasnnnessasnnessssnneessesnnensns 2169
37.3.4 RTP RAM 1 Trace Region Registers (RTPRAMIREG[1:2]) +vuvviiuiiiuririiniieininiinerineiannns 2171
37.3.5 RTP RAM 2 Trace Region Registers (RTPRAMZ2REGI[1:2]) «oviiiuuiriiiinnnriiinnesiiinnesisannnaesas 2172
37.3.6 RTP RAM 3 Trace Region Registers (RTPRAM3REG[1:2]) suvverreinrerrrannrerrsnneeerssnnressssnness 2173
37.3.7 RTP Peripheral Trace Region Registers (RTPPERREG[1:2]) ..vvviuiiiiiriinnirinriiiierineinnennens 2175
37.3.8 RTP Direct Data Mode Write Register (RTPDDMW) ....iuuiiiiiiiieiiiiine s iiinesssiensssnnneennas 2176
37.3.9 RTP Pin Control 0 RegiSter (RTPPCO) . ..uutiiiiteiiaintessaineesaannessasnnesssanneessansresssanneesens 2177
37.3.10 RTP Pin Control 1 Register (RTPPCL) 1.uuuiiutireiintirseiieisiserassssisssinsssasssassssinesannsns 2178
37.3.11 RTP Pin Control 2 Register (RTPPC2) ..uuuiiiiiiieiiiiitei it ssiaansssainss s snannssaannns 2179
37.3.12 RTP Pin Control 3 Register (RTPPC3) .uviiiiiiiiiiii it ssaineessansessaannessasnneessannnensns 2180
37.3.13 RTP Pin Control 4 Register (RTPPCA) .. uuiiiuiiiiiiiiirite s s snasssin e saasnns 2181
37.3.14 RTP Pin Control 5 Register (RTPPCS) ..uuuiiiiiiiieiiiitei i ssisanssssanss s ssannsaanas 2182
37.3.15 RTP Pin Control 6 Register (RTPPCB) ..vuviiiiriiiiiteiiiintesssaneessasnnessasnnessasnneessannnensns 2183
37.3.16 RTP Pin Control 7 Register (RTPPCT) 1.uuuiiuiiiiiiitirieiiisierassss s sasessinesansnnns 2185
37.3.17 RTP Pin Control 8 Register (RTPPCB8) ...uuuuiiiiiiieiiiiiiteiiiitsssaasrssaansnsssaaassssaannsssannns 2186
38  eFUSE CONLIOIEr civuiiiiiii i 2187
1T T00 I V=T g 1= 2188
11072 1011 0o 11T 1o o 2188
TS e T = W T @] 11 0] 1= = 1 T 2188
38.3.1 eFuse Controller ConNECtioNS 10 ESM ....uuiiiiiiiiiiiiii i e s saanaaas 2188
38.3.2 Checking for eFuse Errors After POWET UpD ....ueiiiieeeiiiiiee i saanrssssnnnessnnsssananneesanns 2188
T oY T Y @] 11 0] 1= gl =T 0] (= 2191
38.4.1 EFC Boundary Control Register (EFCBOUND) .....uuiueiiueirieriinsiissiissrissiasssinrsannssnnesas 2191
SPNU563A—March 2018 Contents 31

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

Revision History

I3 TEXAS
INSTRUMENTS
www.ti.com
38.4.2 EFC Pins Register (EFCPINS) ..uuuiitiiiteiiieriiis s sats s sssssisssaasssassannsrasssannsnans 2193
38.4.3 EFC Error Status Register (EFCERRSTAT) ..ttt iiiae s srsans s snanasssannne s aannes 2194
38.4.4 EFC Self Test Cycles Register (EFCSTCY) tuuuuuiiiiueeiiiinnnsirisnesiairnsisinnssssainnssaainnssianns 2194
38.4.5 EFC Self Test Signature Register (EFCSTSIG) tiuuiiiutiiiuiiiieirinriiisiissiinnesisisinesinrsaneas 2195

32

Contents

SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
List of Figures

IO 2] o Yo 2 0 =T | =T 110
1-2.  Example: SPIDELAY — OXFFFTFA48 ...iuiitiisiitiiisini it sasest st ss s s e s e e snnas 111
2-1.  Architectural BIOCK Diagram ... ue ettt ssas st e s s e e s e s s s s s s s rs st e s san e sanneranes 114
P = ©F = - 1S3 (=T I I (= T o N 119
2 R /1T 4T Y 1/ o o 121
P e O o1 1= = Vo] g I D =T T 132
2-5. Hardware Memory Initialization ProtOCOI .......eeiiiieiiii i e s s ann e s r e e s annneeas 137
2-6. EXTCTL_Out_Port Register [0ffSet = 404N] . ...uuiiieieiiiiiiiir i s r s aaaanenas 148
2-7. LPO and Clock Detection, UnNtrimmed HF LPO ...uiiiiiiiiiiiiseeeeettenaisasseseereessnnnnsssrresseennnnnnsnnns 149
2-8.  SYS Pin Control Register 1 (SYSPC1) (0ffSet = 00N) 1.uuiiueirnsiissinineiiriiri s ranrsssesans 153
2-9.  SYS Pin Control Register 2 (SYSPC2) (0ffSet = 04h) ..uuuuiiiiiiie i s i s aaeees 153
2-10. SYS Pin Control Register 3 (SYSPC3) (OffSet = 08h) 1.uuiuueirieiiiiiii i naaes 154
2-11. SYS Pin Control Register 4 (SYSPC4) (0ffSet = OCh) ..uuiiueiisiiiiiiiiii i naaes 154
2-12.  SYS Pin Control Register 5 (SYSPCS5) (0ffSet = 10N) wuuiiueiiiiiiieiiiiieiriise s st sraannresaannes 155
2-13. SYS Pin Control Register 6 (SYSPCGB) (OffSet = 14h) 1.uuiiueiiieiiiiiiiii i naes 155
2-14. SYS Pin Control Register 7 (SYSPC7) (0ffSet = 18h) 1.uuiiueirieiiiiiiiiiiri i nnes 156
2-15. SYS Pin Control Register 8 (SYSPC8) (0ffSet = L1Ch) wuuuiuuueiiiiiieiiiiiesiriite s st ssannnsssaannees 156
2-16. SYS Pin Control Register 9 (SYSPC9) (OffSet = 20N) 1.uuiiueiiieiiiiiiiiie i nas 157
2-17. Clock Source Disable Register (CSDIS) (0ffSet = 30N) uuiutirisiiinniriniiiiiri e nns 158
2-18. Clock Source Disable Set Register (CSDISSET) (offset = 34h)....uiiiiiiiiiiiiiiiiii i s 159
2-19. Clock Source Disable Clear Register (CSDISCLR) (0ffset = 38h) ...vviiviiiiiiiiiiiiiiii e 160
2-20. Clock Domain Disable Register (CDDIS) (0ffset = 3Ch) ...uueiiiiiiiiiiiiii i s e e raaes 161
2-21. Clock Domain Disable Set Register (CDDISSET) (OffSet = 40N) .. ..uiiiiiiiiiiiiiiiiii i niae e nraaas 163
2-22. Clock Domain Disable Clear Register (CDDISCLR) (offset = 44h) ...civviiiiiiiiiiiiiiiii s 165
2-23. GCLK1, HCLK, VCLK, and VCLK2 Source Register (GHVSRC) (offset = 48h) .....covviiiiiiiiiiiiiiiiennnns 167
2-24. Peripheral Asynchronous Clock Source Register (VCLKASRC) (offset = 4Ch) ....cuvvviiieiniiiiiiiiiiiinnnnnnns 168
2-25. RTI Clock Source Register (RCLKSRC) (0ffSet = 50N) .uuuuiireiiiiiiiiiiiiie i siassnaenanes 169
2-26. Clock Source Valid Status Register (CSVSTAT) (0ffset = 54h) c.vvviiiiiiiiiiiiiiiiiiii i 170
2-27. Memory Self-Test Global Control Register (MSTGCR) (offset = 58h).....uvviiiiiiiiiiiiiiiiirii s 171
2-28. Memory Hardware Initialization Global Control Register (MINITGCR) (offset = 5Ch).....ccvvveiiiiiiiinninnnns 172
2-29. MBIST Controller/Memory Initialization Enable Register (MSINENA) (offset = 60h) ....cevviveiviniiinnninnnns 173
2-30. MSTC Global Status Register (MSTCGSTAT) (OffSet = 68h)..ueiiiiiiiiiiiiiiii i raaes 174
2-31. Memory Hardware Initialization Status Register (MINISTAT) (offset = 6Ch) .....vvvieiiiiiiiiiiiiiiiieans 175
2-32. PLL Control Register 1 (PLLCTLL1) (OffSet = 70R) .. .uueiiiiiiei i e e e e e e annee s 175
2-33. PLL Control Register 2 (PLLCTL2) (OffSet = 74N) ...uuuiiiiiiiiiiiiie i e s ae e 177
2-34. SYS Pin Control Register 10 (SYSPC10) (0ffSet = 78h) +uuuuiiiuiiiiiiiiiiiiin i 178
2-35. Die Identification Register, Lower Word (DIEIDL) [0ffSet = 7Ch] ...ueiiiiiii i i aes 179
2-36. Die Identification Register, Upper Word (DIEIDH) [0ffSet = 80N] ...uueiiiiieiiiiiiiiiiii i sieennnaas 179
2-37. LPOI/Clock Monitor Control Register (LPOMONCTL) (offset = 088h) .....vveiiieiiiiiiiiniiiiiiinieenans 180
2-38. Clock Test Register (CLKTEST) (OffS€t = 8Ch).uuuuuiiiureiiieiiiiiiiiri i i neaaees 183
2-39. DFT Control Register (DFTCTRLREG) (0ffset = 90N) ...uuueiiiiiiiiiii i ae e 185
2-40. DFT Control Register 2 (DFTCTRLREG?2) (OffSet = 94h) ..uviiuiiiiiiiiiiiiirii i e e 186
2-41. General Purpose Register (GPREGL1) (0ffset = ADN) .inuiiiiiiii i i r e s s e rrnnr e raannes 187
2-42. System Software Interrupt Request 1 Register (SSIR1) (offset = BON) v.uueviiiieeiiiiiineiiiiieiieeinnnes 188
2-43. System Software Interrupt Request 2 Register (SSIR2) (offset = B4h) ...vcvviiieiiiiiiiiiiiiiii s 189
2-44. System Software Interrupt Request 3 Register (SSIR3) (offset = B8N) ...vvvvviiiiiiiiiiiiiiiiiiiiiieans 190
2-45. System Software Interrupt Request 4 Register (SSIR4) (offset = BCh) ....uvviiiiiiiiiiiiiiiiiiiiiie s 191
SPNU563A—March 2018 List of Figures 33

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

13 TEXAS
INSTRUMENTS

www.ti.com

2-46. RAM Control Register (RAMGCR) (OffSet = CON) 1.uviuuieiiniiiieriii i s raees 192
2-47. Bus Matrix Module Control Register 1 (BMMCR) (0ffset = C4h) .. uueiiiiiii i e e raaes 193
2-48. CPU Reset Control Register (CPURSTCR) (0ffset = CCh) .uviiiiiiiiiiiiieiiiiiiriiie i ssnnnesnaanns 194
2-49. Clock Control Register (CLKCNTL) (OffSet = DOR) .uvvuuueiseiiieerieiiieni s reasasiassannesaees 195
2-50. ECP Control Register (ECPCNTL) (OffSEt = DAN) .. uuuuiiiiiei it e e e e s ne e s nees 196
2-51. DEV Parity Control Register 1 (DEVCR1) (OffSet = DCh) v.uuuiiiiiiieiiiiiieeisiine s siinnsssannnsssaannns 197
2-52. System Exception Control Register (SYSECR) (0ffSet = EON) ..vvvuuiiiiiiiiiiiiiiiiiiiini i 197
2-53. System Exception Status Register (SYSESR) (0ffset = E4N)....cvvuiiiiuiiiiiiiiiiiiiiinii s naes 198
2-54. System Test Abort Status Register (SYSTASR) (offset = E8N) ..uvviiiiiiiiiiiiiiiiii i 200
2-55. Global Status Register (GLBSTAT) (OffSet = ECh).uuiuiiiiiiiiiiiiiiiiiii i e 201
2-56. Device Ildentification Register (DEVID) (OffSet = FOR) ....uuueeiiiiiiei i v e s s aar e raannees 202
2-57. Software Interrupt Vector Register (SSIVEC) (offset = FAN) ...iviieiiiiiiiii i 203
2-58. System Software Interrupt Flag Register (SSIF) (offset = F8h) ..vvvviiiviiiiiiiiiiii e 204
2-59. PLL Control Register 3 (PLLCTL3) (OffSet = 00N) ... uueiiiiieiiiiie i i e e e r e eaanees 206
2-60. CPU Logic BIST Clock Prescaler (STCLKDIV) (0ffSet = 08h) ..uuuuueeiiiiiieiiiiieiiiiieriissesnnnnesnannns 207
2-61. ECP Control Register 1 (ECPCNTLL) (OffSet = 28h) 1.uviiuiiiiiiiiiiiinin e e naees 208
2-62. Clock 2 Control Register (CLK2CNTRL) (0ffset = 3Ch) ..uuuueiiiiiii i i e e e e 209
2-63. Peripheral Asynchronous Clock Configuration 1 Register (VCLKACONL1) [offset = 40h].....cccvvviiinnnnnnnns 210
2-64. HCLK Control Register (HCLKCNTL) (OffSet = 54h) ..uuuiiuiiiieiiiiiii i nn e naaes 211
2-65. Clock Slip Control Register (CLKSLIP) (0ffset = 70R) uuiiueirieiiiriiiri i s naaes 212
2-66. IP ECC Error Enable Register (IPLECCERREN) (offset = 78h) ....uvviiiieiiiiiiiiiii i nnaas 213
2-67. EFUSE Controller Control Register (EFC_CTLREG) (offset = ECh) ...uvviiiiiiiiiiiiiiini e 214
2-68. Die Identification Register, Lower Word (DIEIDL_REGO) [0ffset = FON] ...coviiiieiiiiiiiiiiiieirniae e anas 214
2-69. Die Identification Register, Upper Word (DIEIDH_REG1) [offset = FAh] ....cvviiieiiiiiiiiiiiiiiiniiiee i ieas 215
2-70. Die Identification Register, Lower Word (DIEIDL_REG?2) [offset = F8N] .....vvvieiiiiiiiiiiiiiiiiiinieenans 215
2-71. Die Identification Register, Upper Word (DIEIDH_REG3) [offset = FCh] ...coviiieiiiiiiiiiii i 216
2-72. Peripheral Memory Protection Set Register 0 (PMPROTSETO) (offset = 00h).....cvvviieiiiiiiiniiiiiieninnns 223
2-73. Peripheral Memory Protection Set Register 1 (PMPROTSET1) (offset = 04h).....ccovviiiiiiiiiiiiiininnnns 223
2-74. Peripheral Memory Protection Clear Register 0 (PMPROTCLRO) (offset = 10h) ....oviiieiiiiiiiiiiiiiieeenns 224
2-75. Peripheral Memory Protection Clear Register 1 (PMPROTCLR1) (offset = 14h) ....cviiiiiiiiiiiiiiniinnennnns 224
2-76. Peripheral Protection Set Register 0 (PPROTSETO) (0ffset = 20N) ..vvuviiiiiiiiiiiiiriiiiriaenneeaes 225
2-77. Peripheral Protection Set Register 1 (PPROTSETL) (offset = 24h) ...ocvviiiiiiiiiiiiiiiiiisi s 226
2-78. Peripheral Protection Set Register 2 (PPROTSET2) (0ffset = 28h) ...vviieiiiiiiiiiiiiiiiiiiiie i nnaans 226
2-79. Peripheral Protection Set Register 3 (PPROTSET3) (0ffset = 2Ch) ..vvuvviiiiiiiiiiiiiiiiniii i nneenaes 227
2-80. Peripheral Protection Clear Register 0 (PPROTCLRO) (Offset = 40N) .....ueiiiiiiiiiiiii i aeaes 227
2-81. Peripheral Protection Clear Register 1 (PPROTCLR1) (0Offset = 44h) ....ccuiiiiiiiiiiiiiiiiinniee s nenes 228
2-82. Peripheral Protection Clear Register 2 (PPROTCLR2) (offset = 48h) ....vviiiiiiiiiiiiiiiii i nienieeeans 228
2-83. Peripheral Protection Clear Register 3 (PPROTCLR3) (0ffset = 4Ch) .....ciiiiiiiiiiiiiiiiii i 229
2-84. Peripheral Memory Power-Down Set Register 0 (PCSPWRDWNSETO) (offset = 60h).......cccvvviiiinnnnnnns 230
2-85. Peripheral Memory Power-Down Set Register 1 (PCSPWRDWNSET1) (offset = 64h)......ccvvveiiiniiinnnnns 230
2-86. Peripheral Memory Power-Down Clear Register 0 (PCSPWRDWNCLRO) (offset = 70h) .....ccvvviiinnnnnn. 231
2-87. Peripheral Memory Power-Down Clear Register 1 (PCSPWRDWNCLR1) (offset = 74h) ....ocvvvviiinnnnnnn 231
2-88. Peripheral Power-Down Set Register 0 (PSPWRDWNSETO) (offset = 80h) .....vvviviiiiiiiiiiiiieiinnnnns 232
2-89. Peripheral Power-Down Set Register 1 (PSPWRDWNSET1) (offset = 84h) .....cceviiiiiiiiiiiiiiiiiieans 233
2-90. Peripheral Power-Down Set Register 2 (PSPWRDWNSET?2) (offset = 88h) ....ccvviiiiiiiiiiiiiiiiiiinans 233
2-91. Peripheral Power-Down Set Register 3 (PSPWRDWNSET3) (offset = 8Ch).....cvvviviiiiiiiiiiiiiiiiinnnns 234
2-92. Peripheral Power-Down Clear Register 0 (PSPWRDWNCLRO) (offset = AON) ...oviviiiiieiieinininenns 234
2-93. Peripheral Power-Down Clear Register 1 (PSPWRDWNCLR1) (offset = A4h) ....vvviiiiiiiiiiiiiiiieennns 235
2-94. Peripheral Power-Down Clear Register 2 (PSPWRDWNCLR2) (offset = A8h) ....vvviiiiiiiiiiiiiiiiinnenns 235
34 List of Figures SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

13 TEXAS

INSTRUMENTS

www.ti.com

2-95. Peripheral Power-Down Clear Register 3 (PSPWRDWNCLR) (offset = ACh) ....vviiiiiiiiiiiiiiiiiiineens 236
2-96. Debug Frame Powerdown Set Register (PDPWRDWNSET) (offset = CON) ..vvuvivieiiiiniiiiiiiniannnns 236
2-97. Debug Frame Powerdown Clear Register (PDPWRDWNCLR) (offset = C4h) ...ccevviiiiiiiiiiiiiiiiiienans 237
2-98. MasterID Protection Write Enable Register (MSTIDWRENA) (offset = 200h)......ovvvviniiiiieiiiiiniannnns 237
2-99. MasterlD Enable Register (MSTIDENA) (Offset = 204h) .. .uueiiiiiii i aanees 238
2-100. MasterID Diagnostic Control Register (MSTIDDIAGCTRL) (offset = 208h)....ccvueiiiiiiiniiiiiiiniieinas 239
2-101. Peripheral Frame 0 MasterID Protection Register_L (PSOMSTID_L) (offset = 300h) .....cvvvevvinniinneinnnnns 240
2-102. Peripheral Frame 0 MasterID Protection Register_H (PSOMSTID_H) (offset = 304h) .....ovvviiiiiiinninnnnns 242
2-103. Peripheral Frame n MasterID Protection Register_L/H (PSnMSTID_L/H) (offset = 308h-3FCh) .............. 243
2-104. Privileged Peripheral Frame 0 MasterID Protection Register_L (PPSOMSTID_L) (offset = 400h)............. 244
2-105. Privileged Peripheral Frame 0 MasterID Protection Register_H (PPSOMSTID_H) (offset = 404h)............ 245
2-106. Privileged Peripheral Frame n MasterID Protection Register_L/H (PPSnMSTID_L/H) (offset = 408h-43Ch) 246
2-107. Privileged Peripheral Extended Frame 0 MasterID Protection Register_L (PPSEOMSTID_L) (offset =
3 247
2-108. Privileged Peripheral Extended Frame O MasterID Protection Register_H (PPSEOMSTID_H) (offset =
¥ o PP 248
2-109. Privileged Peripheral Extended Frame n MasterID Protection Register_L/H (PPSEnNMSTID_L/H) (offset =
g LG 0 249
2-110. Peripheral Memory Frame MasterID Protection Register (PCSnMSTID) (offset = 540h-5BCh) ............... 250
2-111. Privileged Peripheral Memory Frame MasterID Protection Register (PPCSnMSTID) (offset = 5COh-5DCh) 251
B S VA1 (=10 YT B (o Tod QI = Vo | = 254
BT O |V I 2] o Yo QI = o | = 0 255
B T 0 0 T=To U A N T =] o (o [ o] o] - N 256
3-4.  SCM CoNtrol BIOCK .u.uuuiiusiiiniiiieiiiinisi i i a e 256
3-5. SCM REVID Register (SCMREVID) [0ffS€t = 00N] .uuuuutiiuteiieiniieiiiniesirss s isessinssanes 260
3-6. SCM Control Register (SCMCNTRL) [0ffSet = 04h]..uuuiiiiiiiiiii i 261
3-7. SCM Compare Threshold Counter Register (SCMTHRESHOLD) [offset = 08h] .....oivvivviiiiiiiniiiinnennnns 262
3-8.  SCM Initiator Error0 Status Register (SCMIAERROSTAT) [offset = 10h] ....vviieiiiiiiiiiiiii s 263
3-9.  SCM Initiator Errorl Status Register (SCMIAERR1STAT) [offset = 14h] ....cvvieiiiiiiiiiiiiiii s 263
3-10. SCM Initiator Active Status Register (SCMIASTAT) [0ffset = 18h] ..vviiieiiiiiiiiiiii i naes 264
3-11. SCM Target Active Status Register (SCMTASTAT) [0ffset = 20N]...ciiiiiiiiiiiiiiii s 264
N 1 1 =T (oo T T T o A 2] (o Tod S D T= T = o 266
4-2. SDC Status Register (SDC_STATUS) (OffSet = 00N) .uuuiiiuieiiiiineiriirsiissrsis s ssaans s sannes 273
4-3.  SDC Control Register (SDC_STATUS) (Offset = 04N) ...uviiuuiiiiiiiiiiii i rnaneaas 274
4-4.  Error Generic Parity Register (ERR_GENERIC_PARITY) (offset = 08h) .....coiiiiiiiiiiiiiiiiiiieeeenns 274
4-5.  Error Unexpected Transaction Register (ERR_UNEXPECTED_TRANS) (offset = 0Ch) .......ccvieviiiinnnnn. 275
4-6.  Error Transaction ID Register (ERR_TRANS_ID) (0ffset = 10N) ..uviuuiiieiiiiiiiiiiiriiisiasneesaeas 275
4-7.  Error Transaction Signature Register (ERR_TRANS_SIGNATURE) (offset = 14h) .....ccvveiiiiiiiiiiiiinnnnn. 276
4-8.  Error Transaction Type Register (ERR_TRANS_TYPE) (offset = 18h) ..iccvuviiiiiiiniiiiiiiiienieeeenas 276
4-9.  Error User Parity Register (ERR_USER_PARITY) (offset = L1Ch) ..ouvviiiiiiiiiiii i 277
4-10. Slave Error Unexpected Master ID Register (SERR_UNEXPECTED_MID) (offset = 20h)......cvvvviinninnnn. 277
4-11. Slave Error Address Decode Register (SERR_ADDR_DECODE) (offset = 24h) ....cccvvviiieiiiiiiiininninnnnns 278
4-12. Slave Error User Parity Register (SERR_USER_PARITY) (offset = 28h) ...c.ovviiiiiiiiiiiiiiiii e 278
I VAV = o Yo S I =T | - o o N 281
T ©7o £ = 011 =T I T o I 282
5-3.  Logic Power Domain Control Register (LOGICPDPWRCTRLO) (offset = 00h) ....vvvvvviieiiniiniiniineinenns 286
5-4.  Logic Power Domain Control Register (LOGICPDPWRCTRL1) (offset = 04h) ....covviiiiiiiiiiiiiiieeennes 287
5-5. Power Domain Clock Disable Register (PDCLKDISREG) (offset = 20N) ....vviiiiiiiiiiiiiiiiiiiiiniineenans 288
5-6. Power Domain Clock Disable Set Register (PDCLKDISSETREG) (offset = 24h) .....ccvvvviiiiiiiiniiiinnnnns 289
5-7. Power Domain Clock Disable Clear Register (PDCLKDISCLRREG) (offset = 28h)......ccevviiieiiiiiinnnnnnns 290
SPNU563A—March 2018 List of Figures 35

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
5-8.  Logic Power Domain PD2 Power Status Register (LOGICPDPWRSTATO) (offset = 40h) .....ocuvvineeinnnnns 291
5-9.  Logic Power Domain PD3 Power Status Register (LOGICPDPWRSTAT1) (offset = 44h) ......covviuvvnnnnnns 292
5-10. Logic Power Domain PD4 Power Status Register (LOGICPDPWRSTAT?2) (offset = 48h) ......cccvvinvennnns 293
5-11. Logic Power Domain PD5 Power Status Register (LOGICPDPWRSTAT3) (offset = 4Ch)......ccvvviveinnenns 294
5-12. Logic Power Domain PD6 Power Status Register (LOGICPDPWRSTAT4) (offset = 50h) ....ovvvvvvuniinnnnns 295
5-13. Global Control Register 1 (GLOBALCTRLL) (OffSet = AON) . .uiiiriiiiiiiiiieiiiiies i srisse s raanessanns 296
5-14. Global Status Register (GLOBALSTAT) (OffSet = ABN) ..uiuuiiiiiiiiiiiiiiii e e 297
5-15. PSCON Diagnostic Compare Key Register (PRCKEYREG) (offset = ACh) ...vvvvviiiiiiiiiiiiiiiiiinneas 297
5-16. LogicPD PSCON Diagnostic Compare Status Register 1 (LPDDCSTAT1) (offset = BOh) .....ccvvviuunnennnns 298
5-17. LogicPD PSCON Diagnostic Compare Status Register 2 (LPDDCSTAT?2) (offset = B4h) ......ccevvuvvinnnnns 299
5-18. Isolation Diagnostic Status Register (ISODIAGSTAT) (0ffset = CON) v.uvvviriiiiiiiiiiiiiini s 300
6-1. PINMMR9 Control Register [Address OffSet = 134h] ...uiiueeiiiiiiiiiiiie i araanees 302
6-2.  Output MUItipIEXiNg EXAMPIE ... vt st e s s 303
6-3.  INpUt MURIPIEXING EXAMPIE .ttt et e e s s e e s e e e s raaar e s s eaas 311
6-4. ADC Trigger Event Signal Generation from €PWMX....uvoiueiiiiuiseiiiiieiiisssisrssiinssssinssananness 316
6-5. GIOA[5] and N2HET1_NDIS Input Multiplexing SChemMe......ciuiiiiiiiiiiiri i naaes 318
6-6. GIOB[2] and N2HET2_NDIS Input MultipleXing SChemMe......viuiiiiiiiiiii i naaes 319
6-7.  Synchronizing ePWMx Modules t0 N2HET1 TimMe-Base ....uueiiiiuieiiiinieiiiinsssirisiesiannsssisannssssannnes 320
6-8. nNERROR and NERRORL INput MUIIPIEXING +1uuviiueeiitiiieiieisiee s s s s ras s s sn e sanees 324
6-9.  Using GIO Pin for External DMA REQUEST. ... .uuiiieieiiiiteeisaaetessaaatesssans s ssann s saaannessaannessaannnesss 325
6-10. REVISION_REG: Revision Register (OffSet = 00N) ...uuuiiiuueiiiiineiiiiiesisirerinnssssinssssannrsssaannes 328
6-11. BOOT_REG: Boot Mode Register (OffSet = 20N) 1.uviiuriiiiiiiiiriiiiri i s aaees 329
6-12. KICK_REGO: Kicker Register O (Offset = 38h) ...uuueiiiiiiiiiiiiie i it r e s e s r e e e anane e 330
6-13. KICK_REGL1: Kicker Register 1 (OffSet = 3Ch) ..uiiuusiiiiiieiiiins i i s s s s asanne e 330
6-14. ERR_RAW_STATUS_REG: Error Raw Status / Set Register (Offset = EOh) .....vvvviiiiiiiiiiiiiiiiinienans 331
6-15. ERR_ENABLED_STATUS_REG: Error Enabled Status / Clear Register (Offset = E4h)........ccvvviinnnnns 332
6-16. ERR_ENABLE_REG: Error Signaling Enable Register (Offset = E8N)......cvviiiiiiiiiiiiiiiiiiiiiieiiaas 333
6-17. ERR_ENABLE_CLR_REG: Error Signaling Enable Clear Register (Offset = ECh) .....cccvvvviviiiiiiiniinnns 334
6-18. FAULT_ADDRESS_REG: Fault Address Register (Offset = FA) ...ooiiieiiiiiii i 334
6-19. FAULT_STATUS_REG: Fault Status Register (Offset = F8h)....ccuvviiiiiiiiiiiiiiiiiiii i i 335
6-20. FAULT_CLEAR_REG: Fault Clear Register (Offset = FCh) ...uuuiiiiiiiiiiiiiiiiiri i e 336
6-21. PINMMRnNn: Pin Multiplexing Control Registers (Offset = 110h-1A4h) .....cooiiiiiiiiiiiii i 336
6-22. PINMMRnn: Pin Multiplexing Control Registers (Offset = 250N-29Ch) ......cvviiiiiiiiiiiiiiiiiniiinas 337
6-23. PINMMRnNn: Pin Multiplexing Control Registers (Offset = 390h-3DCh) ....cvuviiuiiiiiiiiiiiiiniraeaaas 337
7-1. ECC Organization for Bank 0-1 (288-BitS WITE) ....uueeiiiiiiiiiiiiiii it iaie e ssinr e ssannne s ssann e snaneess 345
7-2.  ECC Organization for Bank 7 (72-BitS WIO€) ...uiiuuueiiiiiieiiiiieeiiiiiesraiassssainrsssannnsssainnssasannness 345
7-3.  TIOTP Bank O Sector INfOrMatioN ......euueerseiieerisireers e s s s s e e asn s sannesans 346
7-4.  TI OTP Bank 0 Package and Memory Size INfOrmation ... ...vvevvieeiisririieiiisiisininseranesaaes 347
7-5.  TIOTP Bank 0 LPO Trim and Max HCLK INfOrmation .......cvveeiisiiisiiiiniiineiiiiiinnenaas 347
7-6.  TI OTP Bank 0 Symbolization Information (FO08 01EOh-FO08 OLFFh) ...vuueiieiiiiiiieiiieiieiieeninenaas 348
7-7.  TI OTP Bank O Temperature Sensor 1 Calibration Information (FO08 0310h-FO08 031Fh)........cvveviuuenns 348
7-8. Tl OTP Bank O Temperature Sensor 2 Calibration Information (FO08 0320h-FO08 032Fh).........vvvuveennn. 348
7-9.  TI OTP Bank O Temperature Sensor 3 Calibration Information (FO08 0330h-FO08 033Fh).........vcevvuueen. 348
7-10. TI OTP Bank 0 Deliberate ECC Error INnformation. ... ..evvseisseisieeriisininisnsrassissssinssanes 349
7-11. Flash Read Control Register (FRDCNTL) (OffSet = 00N) ..uuuueiiiiiiieiiiiie i s s rinnesnanns 356
7-12. Read Margin Control Register (FSPRD) (OffS€t = 04N) ...ueiiieiiiiiiiiii i naes 357
7-13. EEPROM Error Correction Control Register (EE_FEDACCTRL1) (offset = 08h) .....cvvieiiiiiiiiiiiiiieennnns 358
7-14. Flash Port A Error and Status Register (FEDAC_PASTATUS) (offset = 14h) ...uvviiiiiiiiiiiiiiiiieinans 359
7-15. Flash Port B Error and Status Register (FEDAC_PBSTATUS) (offset = 18h) ....vcvvvviiiiiiiiiiiiiinieennns 360
36 List of Figures SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

13 TEXAS

INSTRUMENTS

www.ti.com

7-16. Flash Global Error and Status Register (FEDAC_GBLSTATUS) (offset = 1Ch) ..uvvvviieiiiiieiiniiiineninninns 361
7-17. Flash Error Detection and Correction Sector Disable Register (FEDACSDIS) (offset = 24h) .........c.vvunee. 362
7-18. Primary Address Tag Register (FPRIM_ADD_TAG) (offset = 28h) ...vvviiiiiiiiiiiiii i nnaas 363
7-19. Duplicate Address Tag Register (FDUP_ADD_TAG) (0ffset = 2Ch) ...vviiiiiiiiiiiiiiiii e 363
7-20. Flash Bank Protection Register (FBPROT) (0ffSet = 30N) . .uuiiiiiiiiiiie i e e e e r e 364
7-21. Flash Bank Sector Enable Register (FBSE) (0ffSet = 34h) ..ueviiiiuiiiiiiiiiiii i e nnaes 364
7-22. Flash Bank Busy Register (FBBUSY) (OffSet = 38h) .. uuviiuiiiiiiiiiiiiiiri e e aes 365
7-23. Flash Bank Access Control Register (FBAC) (0ffSet = 3Ch) ...uuiieiiiiiiii i eaaees 365
7-24. Flash Bank Power Mode Register (FBPWRMODE) (0ffSet = 40N)...uuiiiiiiiiiiineiiiiiiiienniesssnnns 366
7-25. Flash Bank/Pump Ready Register (FBPRDY) (OffSet = 44h) ....viieiiiiiiiiiiii i e 367
7-26. Flash Pump Access Control Register 1 (FPAC1) (offset = 48h) ...ueiiiiiiiiiiiii i e e aaes 368
7-27. Flash Module Access Control Register (FMAC) (OffSet = 50N) ..uuuueiiiiiiiiiiiiiiiiii i s nnans 369
7-28. Flash Module Status Register (FMSTAT) (0ffset = 54N) ...uuiiiiiiiiiiiiiii i e 370
7-29. EEPROM Emulation Data MSW Register (FEMU_DMSW) (offset = 58N) ....uvvuiiiiiiiiniiiiiiiiininnnans 372
7-30. EEPROM Emulation Data LSW Register (FEMU_DLSW) (offset = 5Ch) ...uvviiiiiiiiiiiiiiinciie i 372
7-31. EEPROM Emulation ECC Register (FEMU_ECC) (0ffset = 60h) ..uuviiriiiiiiiiiiiinie i nneeaes 373
7-32. Flash Lock Register (FLOCK) (OffSEt = B4N) .. .uuiiiiiiiiiie i e r e s e e anane e 373
7-33. Diagnostic Control Register (FDIAGCTRL) (OffSet = BCh) ...uviiiiiiiiiiii i i raaes 374
7-34. Raw Address Register (FRAW_ADDR) (OffSet = 74h) ..uuiiiiiiiiiiiiiii i 375
7-35. Parity Override Register (FPAR_OVR) (OffSEt = 7Ch) .. e s r e nee s 376
7-36. Reset Configuration Valid Register (RCR_VALID) (0ffSet = B4h) ....vviiiieiiiiiiiiiiii i s nnnaas 377
7-37. Crossbar Access Time Threshold Register (ACC_THRESHOLD) (offset = B8h)......c.vcoviiiiiiiniiiinninnnns 377
7-38. Flash Error Detection and Correction Sector Disable Register 2 (FEDACSDIS2) (offset = COh).............. 378
7-39. Lower Word of Reset Configuration Read Register (RCR_VALUEOQ) (offset = DON) ....ccvvvviiininiiiinnnnnnns 379
7-40. Upper Word of Reset Configuration Read Register (RCR_VALUEL) (offset = D4h) ....ccvvvieiiiiiiiininnnnns 379
7-41. FSM Register Write Enable Register (FSM_WR_ENA) (offset = 288h) .......cviiiiiiiiiiiiiiiiiiiiinienans 380
7-42. EEPROM Emulation Configuration Register (EEPROM_CONFIG) (offset = 2B8h) .....ccevvviiiiiiiiinnnnnnns 380
7-43. FSM Sector Register 1 (FSM_SECTOR1) (0ffset = 2C0N) ..vvuuiiiuniiiniiiiieiiinirisie i snaeaaes 381
7-44. FSM Sector Register 2 (FSM_SECTOR?2) (0ffset = 2C4h) ..vviuiiiiiiiiiiiiiiiiiiisi e 381
7-45. Flash Bank Configuration Register (FCFG_BANK) (0ffset = 400h) ....vviiuiiiiiiiiiiiiiii i s sanaes 382
7-46. POM Global Control Register (POMGLBCTRL) (0ffsSet = 00N) .vuvuuiiiuiiiiieiiieirieii i ninenaneaaes 383
7-47. POM Revision ID Register (POMREV) (0ffset = 04h) ....nueiiiiiii e ae e 384
7-48. POM Flag Register (POMFLG) (OffSet = OCh) .uuuiiueeiiiiiieiiiiieeriie st rs e sr s s s s asaaeeas 384
7-49. POM Region Start Address Register (POMPROGSTARTX) (offset = 200h, 210h,..)..ccvvviiiiiiinniinninnennns 385
7-50. POM Overlay Region Start Address Register (POMOVLSTARTX) (offset = 204h, 214h,...) vcovvevviieeinnnnns 385
7-51. POM Region Size Register (POMREGSIZEX) (offset = 208h, 218h, ...) ceueiiiiiiiriiiiiiiiiiiiniieinans 386
S O 0 1Y 1V =T 43T Y 1o o 389
8-2. L2RAMW Module Control Register (RAMCTRL) (0ffset = 00N) ...uueiiiiiii i rnae e e aaaaes 393
8-3. L2RAMW Module Error Status Register (RAMERRSTATUS) (0ffset = 10N) ..uviiiiiieiiiiiiiniiineainas 395
8-4. L2RAMW Diagnostic Data Vector High Register (DIAG_DATA_VECTOR_H) (offset = 24h) ...........ccuuee. 398
8-5. L2RAMW Diagnostic Vector Low Register (DIAG_DATA_VECTOR_L) (offset = 28h)......covvvieviiiinnnnnnn. 398
8-6. L2RAMW Diagnostic ECC Vector Register (DIAG_ECC) (offset = 2Ch).....uvviiiiiiiiiiiiiiiiniiiieas 399
8-7. L2RAMW Module Test Mode Control Register (RAMTEST) (offset = 30h)....cvcviiiiiiiiiiiiiiiinieeans 400
8-8. L2RAMW RAM Address Decode Vector Test Register (RAMADDRDEC_VECT) (offset = 38h) .............. 401
8-9. L2RAMW Memory Initialization Domain Register (MEMINIT_DOMAIN) (offset = 3Ch).....vvviiiiiiiinnnnnnns 402
8-10. L2RAMW Bank to Domain Mapping Register0 (BANK_DOMAIN_MAPOQ) (offset = 44h) .....covvivviiniinnnnn. 403
8-11. L2RAMW Bank to Domain Mapping Registerl (BANK_DOMAIN_MAP1) (offset = 48h) ......cccevviiinnnnnnn. 404
LS I o = T o I 1[0 Tox QI T T | > o 406
9-2.  PBIST Memory Self-Test FIOW Diagram ... ueireeiieinieiiseisitesaasisssias s risssarssasssasssnnssanns 408
SPNU563A—March 2018 List of Figures 37

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
9-3. RAM Configuration Register (RAMT) [OffSet = 0160N] . ..uueiiiuiiieeiiiiie i raaeaaaes 413
9-4.  Datalogger Register (DLR) [OffSEt = OLB4N]. . ..uoiinnnieiiiii i r e s e s e e saann e sannneess 414
9-5.  PBIST Activate/ROM Clock Enable Register (PACT) [offset = 0180N] ....ueviiiineriiiiinniiiiieiiineeiiannes 415
9-6.  PBIST ID Register [0ffSet = L84N] .uuuuuuiiiiiiieeiiiterii e r s e e 416
9-7.  Override Register (OVER) [OffSet = 0188N] ...ttt r e r e s e e e s ane s sannnnenas 417
9-8.  Fail Status Fail Register 0 (FSRFO) [0ffset = 0190N] ...iuuueeiiiiieeiiiie i s araaeeas 418
9-9.  Fail Status Count 0 Register (FSRCO) [0ffset = 0198h] +.uuuvirueiiiniiiiiiirie i raes 419
9-10. Fail Status Count Register 1 (FSRC1) [offSet = 0LOCH] ... .uuiiiiiii it ra e 419
9-11. Fail Status Address Register 0 (FSRAOQ) [0ffSet = 0LAON] ..uuuiiiiuieiiiiieeirie i rranreesaanees 420
9-12. Fail Status Address Register 1 (FSRAL) [0ffset = 01AAN] uvieiiiiiiiiiiiii e i raes 420
9-13. Fail Status Data Register 0 (FSRDLO) [0ffSet = OLABN] ... uueiiiiiii i rr e e aanees 421
9-14. Fail Status Data Register 1 (FSRDL1) [offset = OLBON] ..uuuueiiiiiiiiiiieiiiie i asninees 421
9-15. ROM Mask Register (ROM) [0ffSet = OLCON] 1.uuuiuusiutereeiaeisiseraasise s srss e srrre s saessanrsanes 422
9-16. ROM Algorithm Mask Register (ALGO) [0ffSet = OLCAN]. . uueiiiiiii i i aanes 423
9-17. RAM Info Mask Lower Register (RINFOL) [0ffset = OLC8N] ...uiiuuuiiiiiiieiiiii i i snanns 424
9-18. RAM Info Mask Upper Register (RINFOU) [0ffset = OLCCh] +vuuuiiiuiiiieiiieiiieriiisiss e rnnenneeaes 425
10-1. Block Diagram for STC With MUItiple SEgMENLS ..o s s raanneeanas 431
10-2. STC1 - Segment 0 Redundant Core Architecture With CCM-R5F (Parallel Mode).......ccvvviiieiiiiinnniinnnns 432
10-3. STC2 - Segment 0 Redundant Architecture (Parallel MOdE) ....uvveiiuiiiieiiiiiiiii i 433
10-4. STC1 - Segment 0 Redundant Core Architecture With Only CPUL Selected ........c.covvviviiiiiiiinnininnnnns, 434
10-5. STC1 - Segment 0 Redundant Core Architecture With Only CPU2 Selected .........covvviiiiiiiiiiininninnnss 435
10-6. STC Programmers FIOW CRart......eieeueueerssiisssrss it iaesss s iassans s sasssaarsansssanssanness 437
10-7. Self-Test Hardware EXecution FIOW CRart .....ueiieirissiissiniieisiasissssssssssssssasesssesanssanns 440
10-8. STC Global Control Register 0 (STCGCRO) [0ffSet = 00N] +uuiuuuereiriiuneiiiireiiiiianierainesiaannesss 447
10-9. STC Global Control Register 1 (STCGCR1) [0ffset = 04h] +..uueiiiiiiiiiiiiii i 448
10-10. Self-Test Run Timeout Counter Preload Register (STCTPR) [offset = 08h].....cvvvviiiiiriiiiiiiriinnnnns, 449
10-11. STC Current ROM Address Register (STCCADDRL1) [offset = OCh] v..uuvviiiiniieiiiiiriiirniineennniaeeas 450
10-12. STC Current Interval Count Register (STCCICR) [0Offset = 10N] v.uvviiuiiiiiiiiiii i 450
10-13. Self-Test Global Status Register (STCGSTAT) [OffSet = 14N] ..cviuiiiiiiiiiiiiii e 451
10-14. Self-Test Fail Status Register (STCFSTAT) [0OffSet = 18] ...cueiiiiiiiiiiii i e ee s 452
10-15. COREZ1 Current MISR Register (CORE1_CURMISRS3) [offset = 1Ch] cuoviuiiiiiiiiiiiieiiinierinaenaaes 453
10-16. COREL1 Current MISR Register (CORE1_CURMISR2) [offset = 20h].....ccviuiieiiiiiiiiiiiininniaenaeeaens 453
10-17. COREL Current MISR Register (CORE1_CURMISR1) [offset = 24h].....ccviviieiiiiiiiiiiiiininaenaens 453
10-18. COREZ1 Current MISR Register (CORE1_CURMISRO) [offset = 28N]....cvuiiiiiiiiiiiiiiriiiiniinnenaees 453
10-19. CORE2 Current MISR Register (CORE2_CURMISR3) [0ffset = 2Ch] ...icviiiiiiiiiiiiiiiiiiiiiiieenenenaees 454
10-20. CORE2 Current MISR Register (CORE2_CURMISR2) [offset = 30h]....iveviuiieiiiiiniiiinininennenaens 454
10-21. COREZ2 Current MISR Register (CORE2_CURMISR1) [offset = 34h]....ovuiiiiiiiiiiiiiiniiiniieenaees 454
10-22. CORE2 Current MISR Register (CORE2_CURMISRO) [offset = 38h].....ccviuiiuiiiiiiiiiiiiiniiiaenaenaess 454
10-23. Signature Compare Self-Check Register (STCSCSCR) [offset = 3Ch] ....vvviiiiiiiiiiiiiiiiirii e 455
10-24. STC Current ROM Address Register (STCCADDR?2) [offset = 40h]....uvvieiiiiiiiiiiiiiii e 455
10-25. STC Clock Prescalar Register (STCCLKDIV) [offset = 44h] ....oiiiiiiiiiiiiiiiiiiii i 456
10-26. Segment Interval Preload Register (STCSEGPLR) [Offset = 48] ..oiiuiiiiiiiiiiiiiiinii i nnaee 457
0 I O N 1 O = o Yo S I - Vo | = 10 462
I Y | = O I L= To T o I = o 1N 464
11-3. Example of DMA 3 MPU ReQION SEt UP 1uuueriiiiineiiiiiesirisseisaisesisissssssasssssannssssaansssssannnessns 467
11-4. MPU Revision ID Register (MPUREV) [OffSet = 00N] ..uviuuiiieiiiiieiieiiie s s ie s snan e naaes 472
11-5. MPU Lock Register (MPULOCK) [0ffSEt = 04N] . .uueiiiiei i e v e s s e s s anr e enanneeanas 472
11-6. MPU Diagnostics Control Register (MPUDIAGCTRL) [offset = 08h] +..uvvviiiiiiiiiiiiiiiiiriii e 473
11-7. MPU Diagnostic Address Register (MPUDIAGADDR) [0ffset = OCh] .vvvveiiiiiiiiiiiiniiiniee e 474
38 List of Figures SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS

INSTRUMENTS

www.ti.com
11-8. MPU Error Status Register (MPUERRSTAT) [OffSet = 10N] +uuviiiiiiiiiiiii i nnnaenaaes 474
11-9. MPU Error Address Register (MPUERRADDR) [0ffSet = 14h] ...ciiiiiieiiiiiii i rn i riee e aneaee e 476
11-10. MPU Control Register 1 (MPUCTRL1) [0ffset = 20N]...uuueiiiiiiiiiiiiiiiie s e s nsnanee e 476
11-11. MPU Control Register 2 (MPUCTRL2) [0ffset = 24h] ...uiieiiiiiii i e 477
11-12. MPU Type Register (MPUTYPE) [0ffSet = 2Ch] .. ..uiiiii i e e e r e e e e e eaaas 478
11-13. MPU Region Base Address Register (MPUREGBASE) [0ffset = 30N] ...vviiiiuiiiiiiiieiiiiniieennnneeas 479
11-14. MPU Region Size and Enable Register (MPUREGSENA) [offset = 34h] .....ccvviiiiiiiiiiiiiiiiinen e 479
11-15. MPU Region Access Control Register (MPUREGACR) [offset = 38h] ...vviiiiiiiiiiiiii i 481
11-16. MPU Region Number Register (MPUREGNUM) [offset = 3Ch] ...uuviiiiiiiiiiiiiiiir i i 482
12-1. EPC System BlOCK Dialgram . ... ..useseiseineeiastssse st ssia s s s s sas s sas s sase s saa s sannesanssannens 485
12-2. EPC REVID Register (EPCREVID) (OffSEt = 00N). .. uuuiueiiueitieiiseieiitiieiiesresassassasssssansassnassneas 489
12-3. EPC Control Register (EPCCNTRL) (OffSet = 04h) ..uuiuuuiiiiiiiiiiiiiisiiie s s s raaneneas 490
12-4. Uncorrectable Error Status Register (UERRSTAT) (0ffSet = 08h) ..vvueiiieiiiiiiiiiiii s aees 491
12-5. EPC Error Status Register (EPCERRSTAT) (OffSet = OCh)...uuuuiiiiiiiiiiiii i v r e e s reanee e 492
12-6. FIFO Full Status Register (FIFOFULLSTAT) (OffSet = 10h)...uuuuieiiiiieiiiiie s s ssinnnessannenas 493
12-7. IP Interface FIFO Overflow Status Register (OVRFLWSTAT) (offset = 14h)....cvvviiiiiiiiiiiiiiiiiienaesn 494
12-8. CAM Index Available Status Register (CAMAVAILSTAT) (offset = 18h)....cvviiiiiiiiiiiiiiiiiiiiiiine 494
12-9. Uncorrectable Error Address Register n (UERR_ADDR) (offset = 20h-24h) .....cvviiiiiniiiiiiiiiiiiinaens 495
12-10. CAM Content Update Register n (CAM_CONTENT) (offset = AOh-11Ch).....cviiieiiiiiiiiiiiiiieieiaes 495
12-11. CAM Index Registers (CAM_INDEXN) (offset = 200h-2L1Ch) .. ..ueiiiiiiii i r e e r e e s ananee e 496
R E T =] Tt I =T =0 499
13-2. CPU INPUt INVEISION SCREME Luiiuuiiitiiieii i e e s e e s s i a s r s n e aaneans 504
13-3. CCM-R5F Status Register 1 (CCMSR1) (OffSet = 00N) +uuveiuseiiseirinniisinisririsnsnserassnnesnnes 508
13-4. CCM-R5F Key Register 1 (CCMKEYR1) (Offset = 04h) ..iuviiuiiuiiiiiiiinsriiiisnssisnsisssesnsnssnens 509
13-5. CCM-R5F Status Register 2 (CCMSR2) (OffSet = 08h) +.uuvviueiiiiiriiniiiii i snesseesaes 510
13-6. CCM-R5F Key Register 2 (CCMKEYR2) (OffSet = OCh) .uuuuiuuiieiiiiitiiiiiie s e sssnasnaeresens 511
13-7. CCM-R5F Status Register 3 (CCMSR3) (OffSet = 10N) 1uuuvuiiiinnreiriinneiriiersssiiansisnisssssasesiaannesss 512
13-8. CCM-R5F Key Register 3 (CCMKEYR3) (Offset = 14h) 1.uviiuuiiiiiiiieiiinie i snasnsnesnes 513
13-9. CCM-R5F Polarity Control Register (CCMPOLCNTRL) (Offset = 18h) ..uvviiieiiiiiiiiiiiiie i eneiaee s 513
13-10. CCM-R5F Status Register 4 (CCMSR4) (OffSet = LCh) .. uuusiiiiiieiiiiiriiirsiis s ssiaessaannenss 514
13-11. CCM-R5F Key Register 4 (CCMKEYR4) (OffSet = 20N) 1.uviiuuiiiiiiiiieiiiinie i ssee s ssnesnes 515
13-12. CCM-R5F Power Domain Status Register 0 (CCMPDSTATO) (Offset = 24h).....cvvvviiiiiiiiiiiniininnnnne, 516
14-1. Clock Path from Oscillator through PLL {0 DEVICE ..uvuiuueiiiiiitiiiiiesiiie s sssinse s isansssssannnessas 519
I O [o o) Q1= 1T 1T o 1 o 520
I S @ 1Y | = oYl ] o] 1= 0 1T 1 2= oo N 521
14-4. Operation Of the FM-PLL MOAUIE ... ..ueiiiieiiiie i r e s e s s s s s n s saanne e anaas 525
14-5. PLL Slip Detection and Reset/Bypass BIOCK Diagram ......c.evveeiiueinieeriiiiissinrinsiesnnsesinnssnnssnes 531
14-6. SSW PLL BIST Control Register 1 (SSWPLL1) [0ffset = 24h] ..vuviiieiiiniiiiiiiii i senae 535
14-7. SSW PLL BIST Control Register 2 (SSWPLL2) [offset = 28] ....cviiiieiiiiiiiiiiiiiiii i raeee 536
14-8. SSW PLL BIST Control Register 3 (SSWPLL3) [0ffset = 2Ch]..uueiiieiiiiiiiiiiiii i nneenae 537
I TR = 7= 1] ol I 51 (o] N 538
7t 0T 5 10 01T oo 538
14-11. PLL Modulation BIOCK DI@gIam ... e useisssesusisssssse s sssssssssass s ssnssasssssssanssansssanssanness 539
14-12. FreqUENCY VEISUS TiMIE . uiieteiiiteessaaats s saansesaaantessaan e s ssaanessaaanesssannnsssannsnsssannnessannnnssnnn 540
LT T 5 1 O a1 = 11 543
15-2.  Counter RelationNShiP ..o uesiiiiii s e 545
15-3. Clockl Slower Than ClockO - Results in an Error and Stops COoUNtING ....vvvieieriiiinriiiireriaanreeenaneess 545
15-4. Clockl Faster Than ClockO - Results in an Error and Stops COUNtING «.uveeuiiiuieririiniesiiiensirinnressannns 546
15-5. Clockl Not Present - Results in an Error and Stops COUNTING . .vuveirueerierirtsiineiiineririaiessinssannerns 546

SPNU563A—March 2018 List of Figures 39

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
15-6. ClockO Not Present - Results in an Error and Stops COUNTING . .euuveirueerierirrsiineininerisisessinssansernes 547
15-7. DCC Global Control Register (DCCGCTRL) [0ffSet = 00] ..ueiiuneieiiiiiieiiiieeirnineerainr e sanneesananness 550
15-8. DCC Reuvision Id Register (DCCREV) [OffSet = 4h] wuuiuuuiiiiiiiiiiiiii i i s s ranne e 551
15-9. DCC Counter0 Seed Register (DCCCNTOSEED) [0ffSet = 8h] ...uvviiuiiiiiiiiiiiiiiiiri s enaees 551
15-10. DCC Valid0 Seed Register (DCCVALIDOSEED) [0ffset = Ch] .uuuiiueiieiiiiiiiiiiiie e e snnaeaens 552
15-11. DCC Counterl Seed Register (DCCCNTLSEED) [0ffset = 10N] .uvviiiuiiiiiiiiiiriiiriiireinninessaninneess 552
15-12. DCC Status Register (DCCSTAT) [0ffSet = 14N] uvviuiiiiiiiii i e aees 553
15-13. DCC Counter0 Value Register (DCCCNTO) [Offset = 18] ..oviuuuiiiiiiiiiiiii i nae e s ananee s 554
15-14. DCC ValidO Value Register (DCCVALIDO) [0ffSet = 1Ch] wuuiiuiiiiiiiiiiiiesinsies s s sannnesas 555
15-15. DCC Counterl Value Register (DCCCNTL1) [0ffset = 20N] ..vuueiieiiiiiiiiiiiiiieiinie i seesineeaaes 555
15-16. DCC Counterl Clock Source Selection Register (DCCCNT1CLKSRC) [offset = 24h] .....cvviviiiieiiinnnnns 556
15-17. DCC Counter0 Clock Source Selection Register (DCCCNTOCLKSRC) [offset = 28h] .....ccvevviiiininiinnnns 557
L O =] o Yo Q.= T | = o o 559
16-2. Interrupt ReSPONSE HaNAING ... coeiieiiiie i s s e s s e e s s s s e s saannn e s saanna s saannnennn 560
16-3. ERROR Pin ReSPONSE HANAING «tuuvtnneinettiineieiesansssesssansasssnsessassanssnssnnsanssnssnnsnnsanssnssnnens 560
16-4. ERROR Pin TiMing - EXAMPIE L. .cuuiueiuieieieeeinennseaesernserneanssansanansansasansarrnsansasansansnsnnsnnns 562
16-5. ERROR Pin TimiNg - EXAMPIE 2. .cuuuiiuiiniiitiitiitietateaneaae st saseass et saesasesnesassaneaseaeanssaneaneannnns 562
16-6. ERROR Pin Timing - EXAMPIE 3. .uuuuiieiiiiitiitiitiieiatsasesssassassssssssassasssnssnnsansanssnssnnsanssnesnnens 562
16-7. ERROR Pin TiMiNg - EXAMPIE 4. .uuiueieeieieeeeneaeseaeseaaeaeseaessansanansansasansanrnennrasansansnsnnsnnns 563
16-8. ERROR Pin TimiNg - EXAMPIE 5. utuuuieiiiiitiittiietetsaseee st easeaseaaesaesasesse st sansaneaeanssanenneannens 563
16-9. ERROR Pin TimiNg - EXAMPIE B...uuueeeiiiineiiiiiesiiisesristessssssssassessaanssssaanssssannnsssannnsssnnns 563
L K0 T ]V g2 o} T 564
16-11. ESM Enable ERROR Pin Action/Response Register 1 (ESMEEPAPR1) [offset = 00h] ........ccveeeiuennnnn. 566
16-12. ESM Disable ERROR Pin Action/Response Register 1 (ESMDEPAPRL1) [offset = 04h] .....ccvvvviviininnnnn. 566
16-13. ESM Interrupt Enable Set/Status Register 1 (ESMIESR1) [offset = 08h] ....vvviiiiiiiiiiiiiiiieae 567
16-14. ESM Interrupt Enable Clear/Status Register 1 (ESMIECR1) [offset = OCh] ....vvvivviiiiiiiiiiiiininnanes 567
16-15. ESM Interrupt Level Set/Status Register 1 (ESMILSR1) [offset = 10h] ..vvviieiiiiiiiiiiiiniiienniaeeas 568
16-16. ESM Interrupt Level Clear/Status Register 1 (ESMILCR1) [offset = 14h].....ccvviiiiiiiiiniiiiiiiienaee 568
16-17. ESM Status Register 1 (ESMSR1) [OffSet = 18] uuuruuiiiuniiiriiiiiiii i raaes 569
16-18. ESM Status Register 2 (ESMSR2) [0ffSet = L1Ch] cuuuuiiiieiiiiiiiiii i i sranneeaas 569
16-19. ESM Status Register 3 (ESMSR3) [0ffSet = 20N] . .uuuuiiiiiiiiii i e 570
16-20. ESM ERROR Pin Status Register (ESMEPSR) [0ffset = 24h] ....cuieiiiiiiiiiii e e e e e 570
16-21. ESM Interrupt Offset High Register (ESMIOFFHR) [offset = 28h] ...viuviiiiiiiiiiiiiiinii i niee e 571
16-22. ESM Interrupt Offset Low Register (ESMIOFFLR) [0ffset = 2Ch]...vviuiiiiiiiiiiiiiiiiiri e 572
16-23. ESM Low-Time Counter Register (ESMLTCR) [0ffSet = 30N] ..vvuviiiuiiiiiiiiiiiiiiiirssesineeaaes 573
16-24. ESM Low-Time Counter Preload Register (ESMLTCPR) [offset = 34h]....cvviiiiiiiiiiniiiiiiirniaee 573
16-25. ESM Error Key Register (ESMEKR) [OffSet = 38h]..uuuiiiuiiiiiiiiiiii i e s aees 574
16-26. ESM Status Shadow Register 2 (ESMSSR2) [0ffset = 3Ch]...uviiuiiiiiiiiiiiiiiiii e 574
16-27. ESM Influence ERROR Pin Set/Status Register 4 (ESMIEPSR4) [offset = 40h] ...cvvviiviieiieiiniininnninens 575
16-28. ESM Influence ERROR Pin Clear/Status Register 4 (ESMIEPCRA4) [offset = 44h]......ccvviiiiiiniiinnnnnnnns 575
16-29. ESM Interrupt Enable Set/Status Register 4 (ESMIESR4) [offset = 48h] ...cvvviiiiiiiiiiiiiiiiiiiie 576
16-30. ESM Interrupt Enable Clear/Status Register 4 (ESMIECRA4) [offset = 4Ch] v..uvvviiiiiiiiiiiiiiiiiiniiaees 576
16-31. ESM Interrupt Level Set/Status Register 4 (ESMILSR4) [offset = 50N] ...uvvviuiiiiiiiiiiiiiinierieae 577
16-32. ESM Interrupt Level Clear/Status Register 4 (ESMILCR4) [offset = 54h].....ccvviiiiiiiiiiiiiiiiiiiaen 577
16-33. ESM Status Register 4 (ESMSRA4) [0ffSet = 58N ..uviiiiiiiiiiiiiiiiii i i e 578
16-34. ESM Influence ERROR Pin Set/Status Register 7 (ESMIEPSR7) [offset = 80N] ....cvvvvieiiiiniieinenernenns 579
16-35. ESM Influence ERROR Pin Clear/Status Register 7 (ESMIEPCR7) [offset = 84h]......ccccviviiiiiiiininnnnns 579
16-36. ESM Interrupt Enable Set/Status Register 7 (ESMIESRY7) [offset = 88h] .....ccvvviiiiiiiiiiiiiiiiiiiiiiaee 580
16-37. ESM Interrupt Enable Clear/Status Register 7 (ESMIECRY7) [offset = 8Ch] .....vvvvviiiiiiiiiiiiiiienns 580
40 List of Figures SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS

INSTRUMENTS

www.ti.com
16-38. ESM Interrupt Level Set/Status Register 7 (ESMILSR7) [offset = 90N] ...uvvvieiiiiiiiiiiiiiiierieae 581
16-39. ESM Interrupt Level Clear/Status Register 7 (ESMILCR7) [offset = 94h]......cviiiiiiiiiiiiiiiiiiiinee 581
16-40. ESM Status Register 7 (ESMSR7) [0ffSet = 98N] ..uviiiiieiiiiiiiiiii i i 582
I O o I =1 To o] 0 =T | o 585
R o 01 o1 (=Y g =1 o o3 QI = Vo | = o ¢ N 586
17-3. Compare Unit Block Diagram (shows only 1 of 4 blocks for simplification) ........c.c.vvvieiiiiiiiniiiiiinnnnns 588
I S 1 T o F= T o o1 0 589
IS TR O [ o) 0T (=10 o 1= 0T 589
I TS 11 o] 0 (0T V0 N 590
17-7. MissSing NTUX Signal EXamMPIE ... uuee ettt s s s srr e s s ss s s e saneaaaness 591
S T B o 1 = LAY = o o (o o 591
S 1L T O o T = o] o 592
17-10. Digital Windowed Watchdog Timing EXample ......ceviuiiieiiiiii i e e naees 593
17-11. Digital Windowed Watchdog Operation Example (25% WINAOW) ...cvveieiiiiiieiiiiieeiiine e rrnannesnnaneess 593
17-12. RTI Global Control Register (RTIGCTRL) [OffSEt = 00] .. uuutuiineeeiinineiiiiieesisiiassisainsesisasssssannsesas 596
17-13. RTI Timebase Control Register (RTITBCTRL) [0ffSet = 04h] ..uvvieiiiiiiiiiiiiii e 597
17-14. RTI Capture Control Register (RTICAPCTRL) [OffSet = 08N] ...uuuiiiiiiiiiiiii i r i iae e e a e ane e 598
17-15. RTI Compare Control Register (RTICOMPCTRL) [0ffSet = OCh].uuuiiiiuisiiiiiieiiiiirniie s aninneeas 599
17-16. RTI Free Running Counter 0 Register (RTIFRCO) [Offset = 10N]...uviiueiiieiiiiiiiiiiiri s rianenaes 600
17-17. RTI Up Counter 0 Register (RTIUCO) [0ffSet = 14h] ..nuniiiiiii i v e e e rneeeas 600
17-18. RTI Compare Up Counter 0 Register (RTICPUCO) [offSet = 18h] .uvvviuieiiiiiiiiiiiieiriinninnrennaneess 601
17-19. RTI Capture Free Running Counter 0 Register (RTICAFRCO) [offset = 20h] ...cvvveiiiiiiiiiiiiiiiienaae 601
17-20. RTI Capture Up Counter 0 Register (RTICAUCO) [0ffSet = 24h] ..uuiiii i ee e 602
17-21. RTI Free Running Counter 1 Register (RTIFRC1) [0ffSet = 30N]..uuuiiiuuieiiiiieiiiiirniinnieensnaeeas 602
17-22. RTI Up Counter 1 Register (RTIUCL) [0ffset = 34h] ...uviieiiiiiiiiiin i e 603
17-23. RTI Compare Up Counter 1 Register (RTICPUCL) [offset = 38h] ..cvieiiiiiiiiiiiiiii e eaee s 604
17-24. RTI Capture Free Running Counter 1 Register (RTICAFRC1) [offset = 40h] ....vvviiniiiiiiiiieiiiiieininnss 605
17-25. RTI Capture Up Counter 1 Register (RTICAUCL) [offset = 44h] ...uviiuiiiiiiiiiiiiiini s enaees 605
17-26. RTI Compare 0 Register (RTICOMPO) [OffSet = 5ON] ... uuueiiiiiii i it s s rir e s rnanr e e aranneeenas 606
17-27. RTI Update Compare 0 Register (RTIUDCPO) [0ffSet = 54N]....uuiiiiiiiiiiiiiiiiii i e nnnaee 606
17-28. RTI Compare 1 Register (RTICOMPL) [0ffS€t = 58N]...uiueiiniiiiiiiiiiiri i raees 607
17-29. RTI Update Compare 1 Register (RTIUDCP1) [0ffSet = 5Ch] «.uuuiiiiiii i e e e r e ee e 607
17-30. RTI Compare 2 Register (RTICOMP2) [OffSet = B0N]...uuueeiiiieeiiiiineiiiiesisie s irare s saanneeas 608
17-31. RTI Update Compare 2 Register (RTIUDCP2) [0ffset = 64h]....icueiiieiiiiiiiiiiiiiiiiniernensieenaes 608
17-32. RTI Compare 3 Register (RTICOMP3) [0ffSet = B8] ... .uueiiiiiiiiiiii i rraneeenas 609
17-33. RTI Update Compare 3 Register (RTIUDCP3) [0ffSet = BCh] +.uuuveiiiiiiiiiiieiriirniiresnniaessaninneeas 609
17-34. RTI Timebase Low Compare Register (RTITBLCOMP) [offset = 70N] ..vuuiiiniiiiniiiiiiiiiiiniee e 610
17-35. RTI Timebase High Compare Register (RTITBHCOMP) [offset = 74h] ...covieiiiiiiiiii e 610
17-36. RTI Set Interrupt Control Register (RTISETINTENA) [0ffset = 80N] ..uuueiiiiiiiiiiiiiiiiii i niaeea 611
17-37. RTI Clear Interrupt Control Register (RTICLEARINTENA) [offset = 84h] ....vvviiiiiiiiiiiiiiiii e 613
17-38. RTI Interrupt Flag Register (RTIINTFLAG) [OffSet = 88h] ..t e eee e 615
17-39. Digital Watchdog Control Register (RTIDWDCTRL) [0ffset = 90h] v.uuieiiiiiiiiiiiinii i naee 616
17-40. Digital Watchdog Preload Register (RTIDWDPRLD) [Offset = 94h]...cuviiieiiiiiiiiiiniinie e 617
17-41. Watchdog Status Register (RTIWDSTATUS) [OffSet = 98N] ....vviiriiiiiiiiiiiiniii e 618
17-42. RTI Watchdog Key Register (RTIDWDKEY) [0ffSet = OCh]..uuuuiiiiiiiiiiiiii i s s snnaaeeens 619
17-43. RTI Watchdog Down Counter Register (RTIDWDCNTR) [offset = AO] ...uvviuiiiiiiiiiiiiiinie e 620
17-44. Digital Windowed Watchdog Reaction Control (RTIWWDRXNCTRL) [offset = Adh].....coviiiiiiiiiniiinnns 620
17-45. Digital Windowed Watchdog Window Size Control (RTIWWDSIZECTRL) [offset = A8h].......ccvvviuieeiinnnns 621
17-46. RTI Compare Interrupt Clear Enable Register (RTIINTCLRENABLE) [offset = ACh] ....vvvvvviiiiiiiniinninnes 622

SPNU563A—March 2018 List of Figures 41

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

13 TEXAS
INSTRUMENTS

www.ti.com

17-47. RTI Compare 0 Clear Register (RTICMPOCLR) [0ffsSet = BON] ...uuviiiuiiiiiiiiiiie i ssessieennes 623
17-48. RTI Compare 1 Clear Register (RTICMPLCLR) [offset = BAN] ...cviiiiiiiiiiiiiiii i naee e 623
17-49. RTI Compare 2 Clear Register (RTICMP2CLR) [0ffset = B8N] ...uvviiiiuiiiiiiiiiiiiniii s nnneeeas 624
17-50. RTI Compare 3 Clear Register (RTICMP3CLR) [0ffset = BCh] ...uvviiiiiiiiiiiiiiiini e sianenaees 624
18-1. CRC Controller Block Diagram FOr One Channel ........o.eeeiiiiiiiiiiiiiiiii i rre e ine s ranneeeas 627
18-2. Linear Feedback Shift Register (LFSR).....ueeiiiiieiiiiieiiii i st r s s s ssniar s aninne e anaas 629
18-3. AUTO Mode Using Hardware Timer TrIQOET «uuueuuueeiueirnesatersesaseesssrassssisssanssrnsssansssanssannssines 632
18-4. AUTO Mode With SOftWAre CPU Trigger ... .ueeieeeiaainnesiaatesssannessaanressaannessaaanressannressaanneesanns 632
18-5. Semi-CPU Mode With Hardware TImMer TrgOQETr «.uuueeirueeeriineeinainnsssaissesisissssssassessanssnsssannnessns 633
RS B TR 10 0T o TU L At T o] = 635
R 1 0 0 =T 0T L e ] 1= 2N 636
R TS T 1 0= 0T U L e ] 1= 636
18-9. CRC Global Control Register 0 (CRC_CTRLO) [0ffset = 00N] ..vuuueeiiuiiiiiiniiiiie i rnesseesineeanes 642
18-10. CRC Global Control Register 1 (CRC_CTRL1) [0ffset = 08h] ...uuiiiiiiiiiiiii i r e ee e 642
18-11. CRC Global Control Register 2 (CRC_CTRL2) [0ffset = 10N] ...uuuuiiiiiieiiiieiriiinsiiessnieesaninneeas 643
18-12. CRC Interrupt Enable Set Register (CRC_INTS) [offset = 18] ...uvvveiiiiiiiiiiiiiiiiri e 644
18-13. CRC Interrupt Enable Reset Register (CRC_INTR) [0ffset = 20N] ...oiueiiiiiiiiiiiii e ae e 646
18-14. CRC Interrupt Status Register (CRC_STATUS) [0ffSet = 28h] ...uviiiiiiiiiiiiiiii i naee 648
18-15. CRC Interrupt Offset (CRC_INT_OFFSET_REG) [0ffset = 30N] 1.uvviiuiiiiiiiiiiiiiiinieenesnieenaes 650
18-16. CRC Busy Register (CRC_BUSY) [0ffSet = 38N] .. .uuiiiiiiiiiii i rriie s rrre s s e e s ranneeas 651
18-17. CRC Pattern Counter Preload Register 1 (CRC_PCOUNT_REG1) [offset = 40N] ...ccuvvviiiiiieiiiininniinnnns 651
18-18. CRC Sector Counter Preload Register 1 (CRC_SCOUNT_REG1) [offset = 44h] ....ovvviviiiiiiiiiniiiennans 652
18-19. CRC Current Sector Preload Register 1 (CRC_CURSEC_REG1) [offset = 48h] ...occveeiiiiiiiiiiiiiiiiinans 652
18-20. CRC Channel 1 Watchdog Timeout Preload Register A (CRC_WDTOPLD1) [offset = 4Ch] .......ccvvvennnn 653
18-21. CRC Channel 1 Block Complete Timeout Preload Register B (CRC_BCTOPLD1) [offset = 50h]............. 653
18-22. Channel 1 PSA Signature Low Register (PSA_SIGREGL1) [0ffset = 60N] ..uvvviiuiiiiiniineinirininenane, 654
18-23. Channel 1 PSA Signature High Register (PSA_SIGREGH1) [offset = 64h] .....cvviiiiiiiiiiiiiiiiniiaeeas 654
18-24. Channel 1 CRC Value Low Register (CRC_REGL1) [offset = 68h]....ccvvieiiiiiiiiiiiiiiiinineenaaes 654
18-25. Channel 1 CRC Value High Register (CRC_REGH1) [offset = 6Ch] ......cvviiieiiiiiiiiii e 655
18-26. Channel 1 PSA Sector Signature Low Register (PSA_SECSIGREGL1) [offset = 70h] ....vvveeiiiiinnniinnnns 655
18-27. Channel 1 PSA Sector Signature High Register (PSA_SECSIGREGHL1) [offset = 74h]......cocovviiiiiiinnnnns 655
18-28. Channel 1 Raw Data Low Register (RAW_DATAREGL1) [offset = 78N]....cocieiiiiiiiiiiiiiiiiee e 656
18-29. Channel 1 Raw Data High Register (RAW_DATAREGH1) [offset = 7Ch] ...vvvuviiiiiiieiiiieiiieniiaees 656
18-30. CRC Pattern Counter Preload Register 2 (CRC_PCOUNT_REG2) [offset = 80h] ....ccvvviuiiinnirinninneinnes 656
18-31. CRC Sector Counter Preload Register 2 (CRC_SCOUNT_REG2) [offset = 84h] ....ccevviiiiiiiiiiiiiiinans 657
18-32. CRC Current Sector Register 2 (CRC_CURSEC_REG?2) [offset = 88h] ...vvviuiiiiiiiiniiiiiiiiieinniaeeas 657
18-33. CRC Channel 2 Watchdog Timeout Preload Register A (CRC_WDTOPLD?2) [offset = 8Ch] .......ccvvvueenns 658
18-34. CRC Channel 2 Block Complete Timeout Preload Register B (CRC_BCTOPLD2) [offset = 90h]............. 658
18-35. Channel 2 PSA Signature Low Register (PSA_SIGREGL2) [offset = AOh].....ccvvviiiiniiiiiiiiiiieniaeee 659
18-36. Channel 2 PSA Signature High Register (PSA_SIGREGH2) [offset = A4h].....cvviviiiiiiiiiiiiinenes 659
18-37. Channel 2 CRC Value Low Register (CRC_REGL2) [0ffset = A8BN] ....uuiiiiiiiiiiiiiiiiie e anaaee s 659
18-38. Channel 2 CRC Value High Register (CRC_REGH?2) [offset = ACh]....c.uviiiiiiiiiiiiiiiiiiriineenninees 660
18-39. Channel 2 PSA Sector Signature Low Register (PSA_SECSIGREGL2) [offset = BOh]......ccvvveviiniinnnnnns 660
18-40. Channel 2 PSA Sector Signature High Register (PSA_SECSIGREGH?2) [offset = B4h]........covviueiinnnnns 660
18-41. Channel 2 Raw Data Low Register (RAW_DATAREGL2) [offset = B8h] ..ovvuvieiiiiiiiiiiiiiiiiniiaee 661
18-42. Channel 2 Raw Data High Register (RAW_DATAREGH?2) [offset = BCh].....cccvviiiiiiiiiiiiiiiiiienae 661
19-1. Block Diagram of Dual VIM for Safety SUPPOIT .. ....eiiee it iraaeesraae e s raaar e s raanre s saanresaaanneaanns 664
19-2. Device Level Interrupt BIOCK DIBQIamM ..uuuuueeeiieeeiiiisesisisssssaissessaassssssansssssannssssaannssssannnessnns 665
19-3.  VIM Interrupt Handling BIOCK Diagram .. ... s suseiseiieeriusissesssssse e ssiessasssssssanssssssanessnnssansss 668
42 List of Figures SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS

INSTRUMENTS

www.ti.com
S L S 1V @ =T g = = T o 1T 669
IS T T VA Y T = o T L) = (N 670
19-6. VIM N @ Programmed Stale .. ...uuusesesesiastseisstesriassesssre s ssasesssasansstaassnsssaannessaannnessns 670
19-7.  Interrupt Channel Management . ... ..ttt s s a e s s e ta s e s rsan e raneaaness 671
19-8. VIM Interrupt AddreSS MEMOIY MaP . .eeiiueeetiiieeiaantesaaateesaaanresaaannesssansesaaannessaannnsssannnnssnn 672
TS R @ @ = 1 £ 1V =T o] o T 675
19-10. Detail of the IRQ INPUL ... uee ettt r e e e s et e s s s s e s s e sa e e s n e as s s s n s annenas 676
19-11. CaAPLUIE EVENT SOUIMCES .uuuusttsneeesstissaaaissaasssse e s s s s ssaassaaaaaasssssaeeesssssssssssssnnsnnnneesssssnns 677
19-12. Interrupt Vector Table ECC Status Register (ECCSTAT) [offset = ECh]..uviiiiiiiiiiiiiiiiiiiiiienniaee 681
19-13. Interrupt Vector Table ECC Control Register (ECCCTL) [offset = FON] ..uviiiiiiiiiiiiiiiiiri e e 682
19-14. Uncorrectable Error Address Register (UERRADDR) [offset = FAh] ...vvviiiiiiiiiiiiiiiii e 683
19-15. Fallback Vector Address Register (FBVECADDR) [0ffset = F8h] ..uviiuiiiiiiiiiiiii i nnaee e 683
19-16. Single-Bit Error Address Register (SBERRADDR) [0ffset = FCh]...uviuviiiiiiiiiiiiiiiininnieenaes 684
19-17. IRQ Index Offset Vector Register (IRQINDEX) [0ffSet = 00N] ...eeiiiiieiiiiiii i e aee e 685
19-18. FIQ Index Offset Vector Register (FIQINDEX) [0ffset = FOAN] ...cvviiiieiiiiiiiiiiii e nnaee e 685
19-19. FIQ/IRQ Program Control Register 0 (FIRQPRO) [0ffset = 10N] ..uvviieuiiiiiiiiiiiiierie e 686
19-20. FIQ/IRQ Program Control Register 1 (FIRQPR1) [offset = F14h]...cvvuviiiiiiiiiiiiiiiiiinsieenae 686
19-21. FIQ/IRQ Program Control Register 2 (FIRQPR2) [0ffset = 18h] ..uviiiiuiiiiiiiiiiiiiiiii i nnaee e 686
19-22. FIQ/IRQ Program Control Register 3 (FIRQPR3) [0ffset = LCh] ...vviiuiiiiiiiiiiiiiiiirie e 686
19-23. Pending Interrupt Read Location Register 0 (INTREQO) [offset = 20N] ...cviieiiiiiiiiii e 687
19-24. Pending Interrupt Read Location Register 1 (INTREQ1) [offset = 24h] c..cviiiniiiiiiiiiiiiirnii e 687
19-25. Pending Interrupt Read Location Register 2 (INTREQ2) [offset = 28h] ....c.cvvviiiiiiiiiiiiiiiii e 687
19-26. Pending Interrupt Read Location Register 3 (INTREQ3) [0ffset = 2Ch]...ciiiiiiiiiii i 687
19-27. Interrupt Enable Set Register 0 (REQENASETO) [0ffSet = 30N]..uuviiieiiiiiieiiiiiniii s innnaeens 688
19-28. Interrupt Enable Set Register 1 (REQENASET1L) [offset = 34h]....ciiiiiiiiiiiiiiiiii e 688
19-29. Interrupt Enable Set Register 2 (REQENASET2) [0ffset = 38h]....ciiieiiiiiiiiiii i eeee e 688
19-30. Interrupt Enable Set Register 3 (REQENASET3) [0ffset = 3Ch] c.vvviiiiiiiiiiiiiiiirnii i 688
19-31. Interrupt Enable Clear Register 0 (REQENACLRO) [0ffset = 40N] .ovuuviiiiiiniiiiieiiiiirieineeniaenaes 689
19-32. Interrupt Enable Clear Register 1 (REQENACLR1) [Offset = 44h] ...uuuiiiiiii i ee e 689
19-33. Interrupt Enable Clear Register 2 (REQENACLR?2) [offset = 48] ...oiiuiiiiiiiiiiiiiiiiiiiii i nniee 689
19-34. Interrupt Enable Clear Register 3 (REQENACLRS3) [0ffset = 4Ch]...iiuviiiiiiiiiiiiiiiiri s 689
19-35. Wake-Up Enable Set Register 0 (WAKEENASETO) [0ffset = 50N] +.uuuuiiiiiiiiiiiiiiii e 690
19-36. Wake-Up Enable Set Register 1 (WAKEENASETL1) [offset = 54h] ..vivuiiiiiiiiiiiiiii e 690
19-37. Wake-Up Enable Set Register 2 (WAKEENASET?2) [offset = 58] ....uviiiiiiiiiiiiiiiiinienie e 690
19-38. Wake-Up Enable Set Register 3 (WAKEENASET3) [0ffset = 5Ch] ..uuuiiiiiiiiiiii v 690
19-39. Wake-Up Enable Clear Register 0 (WAKEENACLRO) [offset = 60h]....c.uviiiiiiiiiiiiiiiiiiiniieeanniaee 691
19-40. Wake-Up Enable Clear Register 1 (WAKEENACLR1) [offset = 64h]....ciiuiiiiiiiiiiiiiiiiiri e 691
19-41. Wake-Up Enable Clear Register 2 (WAKEENACLR?2) [offset = 68h].....cviiiiieiiiiiiiiii i 691
19-42. Wake-Up Enable Clear Register 3 (WAKEENACLRS3) [0ffset = BCh] 1.uuvviiiiiiiiiiiiiiiiiiniiieennniaee 691
19-43. IRQ Interrupt Vector Register (IRQVECREG) [0ffset = 70N]...uvviiuiiiiiiiiiiiiriiie s sneenaaes 692
19-44. IRQ Interrupt Vector Register (FIQVECREG) [OffSet = 74h] ....uuiiiiiiii i e ee e 692
19-45. Capture Event Register (CAPEVT) [OffSet = 78h] . .uuiiiieiiiiiiiiiiii i i s e s snn e e 693
19-46. Interrupt Control Registers (CHANCTRL[0:31]) [offset = 80h-FCh]......oviuiiiiiiiiiiiiriii i 694
P20 S I 1Y AN = [ Tox QI 1T Vo | - o N 698
20-2. Example of a DMA Transfer Using Frame Trigger SOUIMCE ...uuuuriiueriiiiueesinisssssainsesisasssssannssssannnes 700
20-3. Example of a DMA Transfer Using BIOCK TrHgger SOUICE .. .uuiiutiiistiiteiineiiitesinriansssiassinnesaneiananaes 700
20-4. DMA Request Mapping and Control Packet Organization .........oeeeiriieeeirnineeeiaiinesaaanesiaanessaannss 702
20-5. Control Packet Organization and MemOry Map ...uuueeeiriuesinnineesiiissesisiiresiaasssiaanssessaanressaannns 702
20-6. DMA Transfer EXampPle L. ...oiuueiiueiietiiteieinee st st ssasssaae e s s sss s s s s s r s e s e s s e s sanneranes 704

SPNU563A—March 2018 List of Figures 43

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
20-7. DMA INdeXiNg EXAMPIE .. .uiiueiieiiitiie ittt s e s e s e s s e s s s s n s a e s e s s n e r e e rnes 704
20-8. DMA INdEXiNG EXAMPIE 2. .. .iineeieiiiieteiiaatte e e s s e e e saan e s saa e et s ann e s saann e s s sannnessaannassaannnessnn 705
P20 e TR b (=T I o 1o 1Yo 1= 0 T 705
20-10. Example Of Priority QUEUES ....ueiueeistsissitessstasssssssaats e saeesa s saas s sa s st s saseaanssanssannssnes 706
20-11. Example Channel ASSIgNMENTS . .. tiaetesraaastesaaaneessaantessaanesssanrssaaannessaannssssannnessannnnssnn 707
20-12. Example of DMA Data UNPACKING « . uuuueesiinteeissseisnasssssiasssssissessasssssssassssssisnsssssnnesissnnnssss 708
20-13. Example of DMA Data PacCKing ....ueevussruueiiueinteiusssssits s sassssss s sassiaessansrannssnnes 709
20 S 3 1Y N ] =T 00} £ 713
20-15. Detailed Interrupt Structure (Frame Transfer Complete Path).......cccvviiieiiiiiiiiiiiiii e 713
20-16. Example of Channel ChaiNiNg ...uv.eeiiseiiieiriirri e s s ra e s e e aa e anns 716
20-17. Example of ProteCtion MECIhANISIM ... ..uiiit et e e s s e s saa e e s s ann e s saannn e s sannnensnn 718
20-18. DMA TranSaCHON Parily .. .ueuuuuessssaesessnnssrnsnesssaseetsasnessaassestaassssssasstessaassnstsssnnessssnnnessns 720
20-19. Global Control Register (GCTRL) [OffSEt = 00] . uuuuuriruteineinieeririre s airerarsrae s rarsrns 724
20-20. Channel Pending Register (PEND) [OffSet = 04h] ... ..eiiiiiii i rnannees 725
20-21. DMA Status Register (DMASTAT) [OffSEt = OCR] 1.uuueiiiiiieiiiiee i s aranees 725
20-22. DMA Revision ID Register (DMAREVID) [0ffSet = 10N] +uuueirieiiiiiiiieiiris i snnssnaeesaas 726
20-23. HW Channel Enable Set and Status Register (HWCHENAS) [offset = 14h] ....cvviiiiiiiiiiiiiiiiiineens 727
20-24. HW Channel Enable Reset and Status Register (HWCHENAR) [offset = 1Ch].....vvviiiiiiiiiiiiiiiiiinennnns 727
20-25. SW Channel Enable Set and Status Register (SWCHENAS) [offset = 24h].....ccvviiiiiiiiiiiiiiiiiniens 728
20-26. SW Channel Enable Reset and Status Register (SWCHENAR) [offset = 2Ch] .....covviiiiiiiiniiiiinnens 728
20-27. Channel Priority Set Register (CHPRIOS) [0ffset = 34h]....uuiiiiiiiiiiii i i e 729
20-28. Channel Priority Reset Register (CHPRIOR) [0ffSet = 3Ch] ..uuviiieiiiiiiiiiiiriii i 729
20-29. Global Channel Interrupt Enable Set Register (GCHIENAS) [offset = 44h].....ccvviiiiiiiiiiiiiiiiens 730
20-30. Global Channel Interrupt Enable Reset Register (GCHIENAR) [offset = 4Ch] ....uvviiiiiiiiiiiiiiiiiienans 730
20-31. DMA Request Assignment Register 0 (DREQASIO) [offset = 54h] ...vviviiiiiiiiiiiiiiiiini e 731
20-32. DMA Request Assignment Register 1 (DREQASIL) [offset = 58] ..vvviviiiuiiiiiiiiiiiiiiiiiiniinieenans 732
20-33. DMA Request Assignment Register 2 (DREQASI2) [0ffset = 5Ch] cuvviiiiuiiiiiiiiiiiiii i neaaes 733
20-34. DMA Request Assignment Register 3 (DREQASI3) [0ffset = 60N] ..vvvveiiiiiiieiiiiinii e 734
20-35. DMA Request Assignment Register 4 (DREQASI4) [0ffset = 64N] ..vvviriiiiiiiiiiiiiiiiiiinie e 735
20-36. DMA Request Assignment Register 5 (DREQASIS) [offset = 68h] ..vvvviieiiiiiiiiiiiiiiiiiii s 736
20-37. DMA Request Assignment Register 6 (DREQASIB) [0ffset = BCh] ...vvviiiiiiiiiiiiiiiiiri e 737
20-38. DMA Request Assignment Register 7 (DREQASI7) [0ffset = 70N] .vviriiiiiiiiiiiiiiiiniiinieenans 738
20-39. Port Assignment Register 0 (PARO) [OffSet = 94N] ..uuuiiiiiiiiiiiii i 739
20-40. Port Assignment Register 1 (PARL) [OffSet = 98N] ..uiuuiiiiiiiiiiiiii i e 740
20-41. Port Assignment Register 2 (PAR2) [OffSet = OCh .. .uuiiiiii i a e e 741
20-42. Port Assignment Register 3 (PAR3) [OffSet = ADN]...uuiiiiiiieiiiii i s aaee s 742
20-43. FTC Interrupt Mapping Register (FTCMAP) [0ffset = BAh]...ovuiiiiiiiiiiiii i 743
20-44. LFS Interrupt Mapping Register (LFSMAP) [OffSet = BCh]...ciiiiiiiiiiiie i e v e e e nee s 743
20-45. HBC Interrupt Mapping Register (HBCMAP) [0ffSet = CAN]..uuiiiiiuiiiiiii i i rnaes 743
20-46. BTC Interrupt Mapping Register (BTCMAP) [0ffSet = CCh]..uiuuiiiiiiiiiiiiiiiiirii i e 744
20-47. FTC Interrupt Enable Set Register (FTCINTENAS) [0ffset = DCh] ..oinieiiiiiiiiii e aes 745
20-48. FTC Interrupt Enable Reset (FTCINTENAR) [Offset = E4AN]...cviiiieiiiiiii i naees 745
20-49. LFS Interrupt Enable Set Register (LFSINTENAS) [0ffset = ECh] ..vviiuiiiiieiiiiiiiiiini s 746
20-50. LFS Interrupt Enable Reset Register (LFSINTENAR) [offset = FAh] ....ueiiiiii e 746
20-51. HBC Interrupt Enable Set Register (HBCINTENAS) [offset = FCh]..uviiiiuiiiiiiiiiiiiiiiiiie i ennaas 747
20-52. HBC Interrupt Enable Reset Register (HBCINTENAR) [offset = 104h]....ocviiiiiiiiiiiiiiiiniinieenans 747
20-53. BTC Interrupt Enable Set Register (BTCINTENAS) [0ffSet = L10Ch] ..uuviiiuiiineirinniiniiinrinenaeanaes 748
20-54. BTC Interrupt Enable Reset Register (BTCINTENAR) [offset = 114h] ...uueiiiiiiiiiiiiiiiiiii i ennnaas 748
20-55. Global Interrupt Flag Register (GINTFLAG) [OffSet = L11Ch] .uuuuuiieiiiiiiiieiiinie i rnaeaaes 749
44 List of Figures SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

13 TEXAS

INSTRUMENTS

www.ti.com

20-56. FTC Interrupt Flag Register (FTCFLAG) [0ffset = 124h] ...uuiiieiiiiiiiiii i s 749
20-57. LFS Interrupt Flag Register (LFSFLAG) [0ffset = 12Ch] v..uuiiieiiiiiiiiiiii i 750
20-58. HBC Interrupt Flag Register (HBCFLAG) [OffSet = 134h] 1.uuuiiiiiiiiiiiiiieiiiiis i rsnnnesnannes 750
20-59. BTC Interrupt Flag Register (BTCFLAG) [OffSet = L13Ch]..uuuuruuiiiiiiiiiiiiieiiieiienieerisssniassannesnaesnes 751
20-60. FTCA Interrupt Channel Offset Register (FTCAOFFSET) [offset = 14Ch].....cvviiiiiiiiiiiiiiiiiiininenans 752
20-61. LFSA Interrupt Channel Offset Register (LFSAOFFSET) [offset = 150N] ..uvviiiueeiiiiiieeiiiiiesiiinneiinnnss 753
20-62. HBCA Interrupt Channel Offset Register (HBCAOFFSET) [offset = 154h] ...vviviiiiiiiiiiiiiiiiiienieenans 754
20-63. BTCA Interrupt Channel Offset Register (BTCAOFFSET) [offset = 158h] ...vvviviiiiiiisiiiiiiiiininnnans 755
20-64. FTCB Interrupt Channel Offset Register (FTCBOFFSET) [0ffset = 160h] ..vvvviiuiiiiiiiiniiiiineinnineninns 756
20-65. LFSB Interrupt Channel Offset Register (LFSBOFFSET) [offset = 164h]......covvviiiiiiiiiiiiiinieenans 757
20-66. HBCB Interrupt Channel Offset Register (HBCBOFFSET) [offset = 168h] .....c.ceviiiiiiiiiiiiiiiiieee s 758
20-67. BTCB Interrupt Channel Offset Register (BTCBOFFSET) [offset = 16Ch]...cvviiuriiiiiiniiiiininnineninns 759
20-68. Port Control Register (PTCRL) [0ffSet = 178hN] .u.uuuiiiiiiiiiiiiiir i s e raees 760
20-69. RAM Test Control Register (RTCTRL) [0ffSet = L17Ch] «uuuueiiiiiiii i e s e e annne s 761
20-70. Debug Control Register (DCTRL) [OffSet = 180N] 1.uuueeiiiieeiiniieesiiiiesisaiasesransressaanssssaannessaannes 762
20-71. Watch Point Register (WPR) [0ffset = 184h] .. .uuieiiiiiiiiiir i s s s aaees 763
20-72. Watch Mask Register (WMR) [OffSEt = 188N] ..uiuuiiiiiiiiei i s s e s s e e s aaanneeas 763
20-73. FIFO A Active Channel Source Address Register (FAACSADDR) [offset = 18Ch].....ccevvviiinnniiiinnnnnnnns 764
20-74. FIFO A Active Channel Destination Address Register (FAACDADDR) [offset = 190h] ....vvvevvieiiineninnnnns 764
20-75. FIFO A Active Channel Transfer Count Register (FAACTC) [offset = 194h] .....ceiiiiiiiiiiiiiiiiiieeeeees 764
20-76. FIFO B Active Channel Source Address Register (FBACSADDR) [offset = 198h] ...vvvviviiiiiininiinnnnnnns 765
20-77. FIFO B Active Channel Destination Address Register (FBACDADDR) [offset = 19Ch]......ccvvviiiininnnnns 765
20-78. FIFO B Active Channel Transfer Count Register (FBACTC) [offset = LAON] .. .uueiiiiiiiiiiiiiiniieee i 765
20-79. ECC Control Register (DMAPECR) [0ffSet = 1A8N]...ueiiiiiiiiiiii i riie s s sr e rnaneees 766
20-80. DMA ECC Error Address Register (DMAPAR) [0ffset = LACKH] .vuvuiiiiiiiiiiiiiini i rnenneenaes 767
20-81. DMA Memory Protection Control Register 1 (DMAMPCTRLL1) [offset = 1BOh]......cvviiieiiiiiiiiiiiiieeeannns 768
20-82. DMA Memory Protection Status Register 1 (DMAMPSTL1) [offset = 1B4h] ...oovvuiiiiiiiiiiiiiiiiieinaes 770
20-83. DMA Memory Protection Region 0 Start Address Register (DMAMPROS) [offset = 1B8h].........ccvvevinnenn. 771
20-84. DMA Memory Protection Region 0 End Address Register (DMAMPROE) [offset = 1BCh] .......ccevvineennn.. 771
20-85. DMA Memory Protection Region 1 Start Address Register (DMAMPR1S) [offset = 1COh]........cvvviuvennnns 772
20-86. DMA Memory Protection Region 1 End Address Register (DMAMPRI1E) [offset = 1C4h] ....cvvvviineinnenn. 772
20-87. DMA Memory Protection Region 2 Start Address Register (DMAMPR2S) [offset = 1C8h].........cvvvvvunenns 773
20-88. DMA Memory Protection Region 2 End Address Register (DMAMPRZ2E) [offset = 1CCh] .....ccvvviiinnnennns 773
20-89. DMA Memory Protection Region 3 Start Address Register (DMAMPR3S) [offset = 1DOh].......ccvviveinnenn. 774
20-90. DMA Memory Protection Region 3 End Address Register (DMAMPRS3E) [offset = 1D4h] .....ccevviineennn.. 774
20-91. DMA Memory Protection Control Register 2 (DMAMPCTRLZ2) [offset = 1D8h] ....vvviiiiieiiiinnriiiiinneinns 775
20-92. DMA Memory Protection Status Register 2 (DMAMPST2) [offset = IDCh]....viuviiiiiiiniiiieiiiiinianians 777
20-93. DMA Memory Protection Region 4 Start Address Register (DMAMPRA4S) [offset = 1EON]......ccvvviveinnenns 778
20-94. DMA Memory Protection Region 4 End Address Register (DMAMPRAE) [offset = 1E4h]......cccvvvvinieennns 778
20-95. DMA Memory Protection Region 5 Start Address Register (DMAMPRS5S) [offset = 1E8h].......c.vvvvviunenn. 779
20-96. DMA Memory Protection Region 5 End Address Register (DMAMPRS5E) [offset = 1IECh] .....ccevviiinennn.. 779
20-97. DMA Memory Protection Region 6 Start Address Register (DMAMPRG6S) [offset = 1FOh]........c.ovviuvennnn 780
20-98. DMA Memory Protection Region 6 End Address Register (DMAMPRGE) [offset = 1F4h]......cccvvvieeinnnnn. 780
20-99. DMA Memory Protection Region 7 Start Address Register (DMAMPRY7S) [offset = 1F8h]........ccvvvviuninns 781
20-100. DMA Memory Protection Region 7 End Address Register (DMAMPRYE) [offset = 1IFCh] .......ccvvviuiinnnn. 781
20-101. DMA Single-Bit ECC Control Register (DMASECCCTRL) [offset = 228h] ....ccvvviiiiiiiiiiiiiiiineens 782
20-102. DMA ECC Single-Bit Error Address Register (DMAECCSBE) [offset = 230h] ....vvviiiiiiiiiiiniininiinnnans 783
20-103. FIFO A Status Register (FIFOASTAT) [OffSet = 240N] ...uuueiiiiiiiiiiie i s ine e 784
20-104. FIFO B Status Register (FIFOBSTAT) [OffSet = 244h] vuuuuiiiiiiiiiiiiii i e 784
SPNU563A—March 2018 List of Figures 45

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
20-105. DMA Request Polarity Select Register (DMAREQPS1) [offset = 330h] +..uvviieiiiiiiiiiiirininieeeans 785
20-106. DMA Request Polarity Select Register (DMAREQPSO0) [offset = 334h] ....cvvieiiiiiiiiiiiiiiiinieenans 785
20-107. Transaction Parity Error Event Control Register (TERECTRL) [offset = 340h] ....ovviiiiiiiiiiiiiiiiinninnns 786
20-108. TER Event Flag Register (TERFLAG) [0ffSet = 344h]...iuiiiiiiiiiiiiii i s e e 786
20-109. TER Event Channel Offset Register (TERROFFSET) [offset = 348h] ....cviiiiiiiiiiiiiiiii i 787
20-110. Initial Source Address Register (ISADDR) [OffSEt = 00]...uuueiiiiueeiiiinneiiiiiseiriiresirasserannsessannnes 788
20-111. Initial Destination Address Register (IDADDR) [0ffset = 04h] ...vvuiiiiiiiiiiiiriiiri e 788
20-112. Initial Transfer Count Register (ITCOUNT) [OffSet = 08h]...coiiuiiiiiiie i e ae e 789
20-113. Channel Control Register (CHCTRL) [OffSet = 10N] .uuuiiuueeiiiiiieiiiiieeisines s s ssannsssaannes 789
20-114. Element Index Offset Register (EIOFF) [0ffset = 14h]...iueiiieiiiiiiiiiri i e e 791
20-115. Frame Index Offset Register (FIOFF) [OffSet = 18] ....ciiuiiiiiiiiiiiiiii e 791
20-116. Current Source Address Register (CSADDR) [offset = 800h] ....uueeiiiiieeiiiiiiiiii i rianesrsnnes 792
20-117. Current Destination Address Register (CDADDR) [offset = 804h]....icuviiiiiiiiiiiiiiiii s 792
20-118. Current Transfer Count Register (CTCOUNT) [0ffset = 808h] ....uuiiiiiiiiiiiii i e e ras 792
21-1. EMIF Functional BIOCK Diagram .. ..uessssssssssassssssnesssssssssasssssassesssasssssssnsnsssasnnnsssannnsssns 795
21-2. Timing Waveform of SDRAM PRE COMMANG ...uuuuiiuteiteiiinissiisises s ssssasssssssansssnsssannsanns 799
21-3. EMIF to 2M % 16 x 4 bank SDRAM INtErfaCe ...uuvuuiiistiiieiiiiiie i ranes 799
21-4. EMIF to 512K x 16 % 2 bank SDRAM INErfaCe ....ueiuiiieiiseiiiriiiii i naaenaes 800
21-5. Timing Waveform for Basic SDRAM Read OPeration .......euvveeiiseiriusiintirnsiisininerisisisssissannesn 807
21-6. Timing Waveform for Basic SDRAM WHrit€ OPEration ........eeiiieeeiiriniesirieressaanrerraaneesaannresaannness 808
21-7. EMIF ASYNCNIONOUS INtEITaACE . ..t ttttteiiiateiraie st e tsa et ss e s ss e et saaa e s saaa s n s ssannnessaannnesnns 810
21-8. EMIF to 8-bit/16-bit MeMOrY INTEIfACE ..uiueiiieiiiiii it anes 811
21-9. Common ASYNCHIONOUS INTEIACE ... .uuesi it r e s e e s s s e s aaan e e ssannn e s sannneeans 811
21-10. Timing Waveform of an Asynchronous Read Cycle in Normal MOde......ccvviiiiiiiiiiiiiiiiiinniiaeeinans 815
21-11. Timing Waveform of an Asynchronous Write Cycle in Normal Mode........ovviiiiiiiiiiiii s 817
21-12. Timing Waveform of an Asynchronous Read Cycle in Select Strobe Mode .........cvvviiiiiiiininiinnen, 819
21-13. Timing Waveform of an Asynchronous Write Cycle in Select Strobe Mode .......ccevviiiiiiiiiiiiiiiiiiennas 821
21-14. Asynchronous Read iN PAge MOGE ....uueieiiiutiiiiiite it ss s s ss s sr e s raae s s sanes 822
21-15. Module ID Register (MIDR) [OffSEt = 00] +.uuuueeiiiiieiiiaeeiraeersaane e s s aee s ssann s saann e s sannnessaannneess 828
21-16. Asynchronous Wait Cycle Configuration Register (AWCCR) [offset = 04h] ...ocieeiiiiiiiiiiiiiiiiiieeanans 829
21-17. SDRAM Configuration Register (SDCR) [OffSet = O8] ...uueiiieiiiiiiiiii i naes 830
21-18. SDRAM Refresh Control Register (SDRCR) [0ffSet = OCh]...uuuiiisiiiririieiiiiniisiiriseraeanaes 831
21-19. Asynchronous n Configuration Register (CENCFG) [offset = 10h - 1Ch]....cvviiiiiiiiiiiiiiiiiiiieeinaas 832
21-20. SDRAM Timing Register (SDTIMR) [OffS€t = 20N] uuuiiiiiiiiiii i e raees 833
21-21. SDRAM Self Refresh Exit Timing Register (SDSRETR) [0ffset = 3Ch] ...vvvviiieiiiiiiiiiiiiiiiinieenans 834
21-22. EMIF Interrupt Raw Register (INTRAW) [OffSet = 40N] ....uueeiiiiiiii i s e aee s 835
21-23. EMIF Interrupt Mask Register (INTMSK) [OffSet = 44h] ..uuiiiiiiiiiiiiin e 836
21-24. EMIF Interrupt Mask Set Register (INTMSKSET) [0ffset = 48h] ...uviiiiiiiiiiiiiiiiiiiininie s 837
21-25. EMIF Interrupt Mask Clear Register (INTMSKCLR) [offset = 4Ch] ..uviiiieiiiiiiiiiiii i s nnnaas 838
21-26. Page Mode Control Register (PMCR) [OffSet = B8] ....ueiieiiiiiiiiiiiii e 839
21-27. Example Configuration INterface . ... et s s ae s s e s s ranr e s aanr e e e aan 841
21-28. SDRAM Timing RegiSter (SDTIMR) 1. uuuttiiuuteiinutseiiietessinnressaianrsssanssssaasssssassssisansnessannnnssns 842
21-29. SDRAM Self Refresh Exit Timing Register (SDSRETR) +.uuutiiuiiiissiitiriieiiisiriinsssisssianssnsesaneanaes 843
21-30. SDRAM Refresh Control RegiSter (SDRCR) ...uutiuutirseiisiiieerissisisesistssssassannerasssasssanssanssnns 844
21-31. SDRAM Configuration Register (SDCR)...uuuuuueiiiiieiiiiistes i isaste i ssainrsssinnrsssainsssasannesss 844
21-32. LH28F800BJE-PTTLI0 to EMIF Read Timing WavefOorms .......vvieeiiiiiiieiiiiiie s snnesnnesaes 845
21-33. LH28F800BJE-PTTLI0 to EMIF Write Timing WavefOrms ......ccoeeiiiiie i s rnne e nnneees 846
21-34. Asynchronous m Configuration Register (m =1, 2) (CENCFG (N =2, 3)) +vvviutrririnnrririinnririinnrainanneess 847
22-1. Channel Assignments Of TWO ADC COIES ..uuuuuriuutirunerneireerassissesisssass s iannerassiasssanssannsrnnes 850
46 List of Figures SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

13 TEXAS

INSTRUMENTS

www.ti.com

P N T 2] o Tox Q= T |- oo 851
P T o 1 @ BN 1191 0] [T o 0= o1 7= 11T o N 855
22-4. Format of Conversion Result Read from FIFO, 12-Dit ADC. . uuuiiiiiiiiritniiiirsnisrssssssesssssrrssssrsnssssnnns 856
22-5. Format of Conversion Result Read from FIFO, 10-bit ADC....cuviiiiiiiieiiiirierreereernnnnnsrsrrerrerresnnnns 856
22-6. ADC MEMOIY MaAPPING . uuteiinnteeinnteaaanteeaaaneesaaneesaaaanessaasnnssaannnessaannassaansessssnnnessssnnesssns 857
22-7. Format of Conversion Result Directly Read from ADC RAM, 12-bit ADC ....ciiiiiiiiiiiiieiiiiriinnneaans 857
22-8. Format of Conversion Result Directly Read from ADC RAM, 10-bit ADC .....ovveviiiinineiieirineiineinens 857
22-9. CONVErsioN RESUIS STOTAQE +.uueiueerstirseiisirite i r et s ras et s s aan e e ranes 858
22-10. ADC Groups’ Operating Mode Control and StatuS ReQISIErS.....vueieiriieeiiiii i i sisaaeessanns 860
22-11. Example LOOK-UP Table ENIY . uuuueiiteiseiiesiseisesatsrase e s ee s s ssaa s s s ssanssaessn s s nssnesans 862
22-12. Groupl Enhanced Channel Selection Mode EXample.....ovueiviiiisiiiiiiiiiiinini s naeaaes 863
22-13. Self-Test and CaliDration LOGIC «uueuivuuuseiiusteiritesraieessists s ssissssssaasssssassesssasnsssannnessas 871
22-14. Mid-point Value CalCUlAtiON ... ...uueiiseise ittt s s s s s a e e e s e s s anrsaneranes 874
22-15. Self-Test and CaliDration LOGIC «uuuuerursrseiininssiisisisii i asis s rass s saserns 875
22-16. TIMING fOr Self-TEST IMOUE 1.ttt s s s str e et saa s e s saan e n st s nn e s sannnesnns 876
22-17. Timing for Sample Capacitor DISCharge MOGE ......iiiuieiiueiiierir i eaaes 877
22-18. ADC Memory Map in Parity TSt MOAE ...ttt st e rs e e s s an e s ananne s saannn e saannnenss 879
22-19. GPIO Functionality Of ADXEVT .uuuiuuuieiiiittiiiiesriis s s saaass s ssaaas s ssaas s e s sanntessaannnsssas 879
22-20. ADC Reset Control Register (ADRSTCR) [OffSEt = 00] .. tuueirueriineiriaerinirineiierieeansrrissanrsaeesns 883
22-21. ADC Operating Mode Control Register (ADOPMODECR) [OffSet = 04].....oviiiiiiiiiiiiiniiineerriiaeeaanaes 883
22-22. ADC Clock Control Register (ADCLOCKCR) [0ffSet = 08h]..uuuiiiiuieiiiiiieiiiiieiiiiaessnsse s sannsessannns 885
22-23. ADC Calibration Mode Control Register (ADCALCR) [offset = OCh] ...uvviiieiiiiiiiiiiii i 885
22-24. 12-bit ADC Event Group Operating Mode Control Register (ADEVMODECR) [offset = 10h] ......cvviuvennn.. 887
22-25. 10-bit ADC Event Group Operating Mode Control Register (ADEVMODECR) [offset = 10h] .....vvviiuueenns. 887
22-26. 12-bit ADC Groupl Operating Mode Control Register (ADG1MODECR) [offset = 14h] ....ccvviiviiiniinnnnns 890
22-27. 10-bit ADC Groupl Operating Mode Control Register (ADG1MODECR) [offset = 14h] .....oviveviiiiinnnnnn.. 890
22-28. 12-bit ADC Group2 Operating Mode Control Register (ADG2MODECR) [offset = 18h] ....cvviivieiiiininannns 893
22-29. 10-bit ADC Group2 Operating Mode Control Register (ADG2MODECR) [offset = 18h] ....ccevviviiinninninns 893
22-30. ADC Event Group Trigger Source Select Register (ADEVSRC) [offset = 1Ch] .....cviiiiiiiiiiiiiiiiieeans 896
22-31. ADC Groupl Trigger Source Select Register (ADG1SRC) [0ffset = 20N]...cviiiieiriiiiieiiiiiinnieeainns 897
22-32. ADC Group2 Trigger Source Select Register (ADG2SRC) [offset = 24h].....vviiiiiiiiiiiiiiiiiniens 898
22-33. ADC Event Group Interrupt Enable Control Register (ADEVINTENA) [offset = 28h]........ovviiiiiiiiinnnnnn. 899
22-34. ADC Groupl Interrupt Enable Control Register (ADG1INTENA) [offset = 2Ch] ...cvvviiiiiiiiiiiiiiiiieenans 900
22-35. ADC Group2 Interrupt Enable Control Register (ADG2INTENA) [offset = 30h] ...ovvuviiiieiiiiniiiiinnenns 901
22-36. ADC Event Group Interrupt Flag Register (ADEVINTFLG) [offset = 34h]...coviiieiiiiiiiiiii i 902
22-37. ADC Groupl Interrupt Flag Register (ADGLINTFLG) [offset = 38N]...cciiueiiiiiiiiiiiiii i e 903
22-38. ADC Group2 Interrupt Flag Register (ADG2INTFLG) [offset = 3Ch] +..uvviiiiiiiiiiiiiiiiii i 904
22-39. ADC Event Group Threshold Interrupt Control Register (ADEVTHRINTCR) [offset = 40h] .....cccevvinnannn. 905
22-40. ADC Groupl Threshold Interrupt Control Register (ADG1THRINTCR) [offset = 44h] ....c.cvviiiiiniiiinnnnnnns 905
22-41. ADC Group2 Threshold Interrupt Control Register (ADG2THRINTCR) [offset = 48h] ......cvvviiiiiiiiinnnns 906
22-42. ADC Event Group DMA Control Register (ADEVDMACR) [0ffset = 4Ch]....oviiiiiiiiiiii i 907
22-43. ADC Groupl DMA Control Register (ADG1DMACR) [offset = 50N] ..ovieiiiiiiiiiiii i neaas 909
22-44. ADC Group2 DMA Control Register (ADG2DMACR) [0ffset = 54h] ..vuviiiiiiiiiiiiiiiiiini e 911
22-45. ADC Results Memory Configuration Register (ADBNDCR) [offset = 58h] ....cviiiiiiiiiiiiiiiiiiieeeees 913
22-46. ADC Results Memory Size Configuration Register (ADBNDEND) [offset = 5Ch]......ivviviiiiiiniiiinnnennns 914
22-47. ADC Event Group Sampling Time Configuration Register (ADEVSAMP) [offset = 60h].......c.cvevvviiinnnnns 915
22-48. ADC Groupl Sampling Time Configuration Register (ADG1SAMP) [offset = 64h] ....cvvvviiniiiiniiiniiinenns 915
22-49. ADC Group2 Sampling Time Configuration Register (ADG2SAMP) [offset = 68h] ....cvvvvviiiiiiiiiiiinnennnns 916
22-50. ADC Event Group Status Register (ADEVSR) [0ffSet = BCh] v.uvviuiiiiiiiiiiiriiri i reeeaes 917
SPNU563A—March 2018 List of Figures 47

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

13 TEXAS
INSTRUMENTS

www.ti.com

22-51. ADC Groupl Status Register (ADG1SR) [OffSet = 70N] .uuuueireiiiiiiiiiii i e aaes 918
22-52. ADC Group2 Status Register (ADG2SR) [0ffSet = 74h] ...uuuiiiiii e aee s 919
22-53. ADC Event Group Channel Select Register (ADEVSEL) [offset = 78h] ....uviiiiiiiiiiiiiiiiiiiiiiiieaas 920
22-54. ADC Groupl Channel Select Register (ADG1SEL) [0ffset = 7Ch]..uviiiiiiiiiiiiiiiiiii e 921
22-55. ADC Group2 Channel Select Register (ADG2SEL) [offset = 80h] ...vvvreiiiiiiiriiiiiiii e 922
22-56. 12-bit ADC Calibration and Error Offset Correction Register (ADCALR) [offset = 84h] .......ccvvvviiiininnnnns 923
22-57. 10-bit ADC Calibration and Error Offset Correction Register (ADCALR) [offset = 84h] ......ccovvviiiiinnnnns 923
22-58. ADC State Machine Status Register (ADSMSTATE) [offset = 88h] ..vuvviiiiiiiiiiiiiiiiiiiiii s 923
22-59. ADC Channel Last Conversion Value Register (ADLASTCONYV) [offset = 8Ch]....vvviiiiiiiiiiiiiiiiinnnnnnns 924
22-60. 12-bit ADC Event Group Results' FIFO Register (ADEVBUFFER) [offset = 90h-AFh]......ccovviiiiiiiiinnnns 925
22-61. 10-bit ADC Event Group Results' FIFO Register (ADEVBUFFER) [offset = 90h-AFh].......ccvieiviiiinnanns 925
22-62. 12-bit ADC Groupl Results FIFO Register (ADG1BUFFER) [offset = BOh-CFh] .....ovviiviiiiiiiniiiienennns 926
22-63. 10-bit ADC Groupl Results' FIFO Register (ADG1BUFFER) [offset = BOh-CFh] .....ovivviiiiiiiiiiiieinenns 926
22-64. 12-bit ADC Group2 Results FIFO Register (ADG2BUFFER) [offset = DOh-EFh] ......ccoiiviiiiiiiiiiieeenns 927
22-65. 10-bit ADC Group2 Results' FIFO Register (ADG2BUFFER) [offset = DOh-EFh] ....oocvvviiiiiiiiiiiieennns 927
22-66. 12-bit ADC Event Group Results Emulation FIFO Register (ADEVEMUBUFFER) [offset = FOh] ............. 928
22-67. 10-bit ADC Event Group Results Emulation FIFO Register (ADEVEMUBUFFER) [offset = FOh] ............. 928
22-68. 12-bit ADC Groupl Results Emulation FIFO Register (ADG1EMUBUFFER) [offset = F4h] ........ovcvveea. 929
22-69. 10-bit ADC Groupl Results Emulation FIFO Register (ADG1EMUBUFFER) [offset = F4h] ........ccccvvvuees 929
22-70. 12-bit ADC Group2 Results Emulation FIFO Register (ADG2EMUBUFFER) [offset = F8h] ................... 930
22-71. 10-bit ADC Group2 Results Emulation FIFO Register (ADG2EMUBUFFER) [offset = F8h] ..........ccuvtet. 930
22-72. ADC ADEVT Pin Direction Control Register (ADEVTDIR) [offset = FCh].....vviiiiiiiiiiiiiiienianens 931
22-73. ADC ADEVT Pin Output Value Control Register (ADEVTOUT) [offset = 100N].....cvviiiiiiiiiiiiiiiiieeannnns 932
22-74. ADC ADEVT Pin Input Value Register (ADEVTIN) [offset = 104N] .uvviiiieiiiiiiiiiiiiiiiie s nnanns 932
22-75. ADC ADEVT Pin Set Register (ADEVTSET) [0ffset = 108h] ..uvviiviiiiiiiiiiiiiiinie e naes 933
22-76. ADC ADEVT Pin Clear Register (ADEVTCLR) [0ffSet = 10Ch] +.uuueiiiiiiiiiiiiiiee i veiee s rnnnneenannns 933
22-77. ADC ADEVT Pin Open Drain Enable Register (ADEVTPDR) [0ffset = 110N] ...uuvvviiiiereiiiinnrinniinneinans 934
22-78. ADC ADEVT Pin Pull Control Disable Register (ADEVTPDIS) [offset = 114h]....cccvviieiiiiiiiiiiiiiniennnns 934
22-79. ADC ADEVT Pin Pull Control Select Register (ADEVTPSEL) [offset = 118h] ....vvviiiiiiiiiiiiiiiiininenans 935
22-80. ADC Event Group Sample Cap Discharge Control Register (ADEVSAMPDISEN) [offset = 11Ch] ........... 935
22-81. ADC Groupl Sample Cap Discharge Control Register (ADG1SAMPDISEN) [offset = 120h]........cvvuueen. 936
22-82. ADC Group2 Sample Cap Discharge Control Register (ADG2SAMPDISEN) [offset = 124h]........cvvuueen. 937
22-83. 12-bit ADC Magnitude Compare Interrupt Control Registers (ADMAGINTXCR) [offset = 128h-138h] ........ 938
22-84. 10-bit ADC Magnitude Compare Interrupt Control Registers (ADMAGINTXCR) [offset = 128h-138h] ........ 938
22-85. 12-bit ADC Magnitude Compare Mask Register (ADMAGINTXMASK) [offset = 12Ch-13Ch] .......vvvvvnnenn 940
22-86. 10-bit ADC Magnitude Compare Mask Register (ADMAGINTXMASK) [offset = 12Ch-13Ch].......cvvvuueenns 940
22-87. ADC Magnitude Compare Interrupt Enable Set Register (ADMAGINTENASET) [offset = 158h].............. 941
22-88. ADC Magnitude Compare Interrupt Enable Clear Register (ADMAGINTENACLR) [offset = 15Ch]........... 941
22-89. ADC Magnitude Compare Interrupt Flag Register (ADMAGINTFLG) [offset = 160h] ......cvvvieiiiiiinnnnnnns 942
22-90. ADC Magnitude Compare Interrupt Offset Register (ADMAGINTOFF) [offset = 164h] ....ocvvvvieiiiiiinnnnns 942
22-91. ADC Event Group FIFO Reset Control Register (ADEVFIFORESETCR) [offset = 168h] ......cccvviuiiinnnns 943
22-92. ADC Groupl FIFO Reset Control Register (ADG1FIFORESETCR) [offset = 16Ch] ......ccvvviiiiiiiiiinnnnnns 943
22-93. ADC Group2 FIFO Reset Control Register (ADG2FIFORESETCR) [offset = 170h].....c.cvvveiiieiiinininnnns 944
22-94. ADC Event Group RAM Write Address Register (ADEVRAMWRADDR) [offset = 174h]......cccvvviiininnnn.. 944
22-95. ADC Groupl RAM Write Address Register (ADG1RAMWRADDR) [offset = 178h] ....ccvvviiiiiiiniiiinnennnns 945
22-96. ADC Group2 RAM Write Address Register (ADG2RAMWRADDR) [offset = 17Ch]....ccviiieiiiniininninnnns 945
22-97. ADC Parity Control Register (ADPARCR) [0ffSet = L180N]. .. uueiiiiieiiiiiiiei i rir e errane e saanees 946
22-98. ADC Parity Error Address Register (ADPARADDR) [0ffset = 184h].....cceiiiiiiiiiiiiiiiiiie i nnnas 947
22-99. ADC Power-Up Delay Control Register (ADPWRUPDLYCTRL) [offset = 188h] ......cvvveiiiiiiiiiiiinniinnnnns 947
48 List of Figures SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
22-100. ADC Event Group Channel Selection Mode Control Register (ADEVCHNSELMODECTRL) (offset =
0.0 o 948
22-101. ADC Groupl Channel Selection Mode Control Register (ADG1CHNSELMODECTRL) (offset = 194h) .... 948
22-102. ADC Group2 Channel Selection Mode Control Register (ADG1CHNSELMODECTRL) (offset = 198h) .... 949
22-103. ADC Event Group Current Count Register (ADEVCURRCOUNT) (offset = 19Ch) ....ccvvviiiiiiiiiiinnnnnnes 950
22-104. ADC Event Group Maximum Count Register (ADEVMAXCOUNT) (offset = TAOh)...ccuvviviineniiiiinnnnnnns 950
22-105. ADC Groupl Current Count Register (ADG1CURRCOUNT) (offset = 1A4h)....civiiiiiiniiieininiineinnenns 951
22-106. ADC Groupl Maximum Count Register (ADG1MAXCOUNT) (offset = 1A8h) ....evviiiiiiiiiiiiiiiieeeenaes 951
22-107. ADC Group2 Current Count Register (ADG2CURRCOUNT) (offset = TACh) ...uvvviiiiiiiiiiiiiiiineennans 952
22-108. ADC Group2 Maximum Count Register (ADG2MAXCOUNT) (offset = 1BOh) ....vvvvviieiiniiniiniininnnnns 952
P2 R S N 12 | = [ Tod QI T T | = o N 955
23-2. Specialized Timer MiCrOMACHINE ....uuueeiiii i r i r s a e ar e s aaannnenss 959
P22 T T o o T 1= 4 I 01T I o 11 o 960
23-4. Use of the Overflow Interrupt Flag (HETEXC2) ..uuuuuiiiiiiiiiiiiiie et riire s raase s ssans e ssanns s snannn e ssanness 961
23-5.  Multi-Resolution Operation FIOW EXampPle ......eiiiieeiiiiiiiiii i ss s s asaaeeas 962
23-6. Debug Control CoNfIgUIALION ... ue ettt s s e s n s raa et e e s rann e rnes 963
P R R o = ox= 1T 0] o U ] = L1 T N 967
P2 B S R 1L T o o1 0 970
23-9. N2HET Loop Resolution Structure for EACh Bit ......cvieeiiiiiiiiiiiiiri i e 971
23-10. Loop Resolution Instruction EXecution EXampPIe .......coiiiiiiiiiiiiii i s annne s 972
P2 B o O o | 1O B (o131 (T o 1 973
23-12. Example of HR Structure Sharing for N2HET PiNS O/L ...uueiieiiiiiiiiieiinis i s snnnesanes 974
P2 B T (@ ] ] g T 1T N T 1 975
23-14. Symmetrical PWM with XOR-Sharing OULPUL ....uvuueesiiitesiiiissisistesssiassssaisssssasnnsssainnssasanness 976
23-15. AND-Shared HR 1/O ..uuuiiiiiiiteii sttt e st s s e s e e s e s e s e e s e s s a st e s s a et e e e s nranees 976
23-16. HRO to HR1 Digital Loopback Logic: LBTYPE[O] = 0 .uuuiuuiiiiiiiiiiiiiie s irieee s sanre s rnanesssnnnessnnnness 977
23-17. HRO to HR1 Analog Loop Back Logic: LBTYPE[O] = L .uuuuueiiiiiineeiiiineesininnnsssasnssiannsssisannnsssannnes 978
23-18. N2HET INPUt EAQE DEECTION 1 .vuiutistiiate it te st sr e s st e saae s s e s s et s s s s s s e e s e s s n e sannsranes 979
23-19. ECMP EXECULION TiMlNQGS .ttt tuuuttetntsssaseesaaneessannessaannessaannssaaannessaannesssansnesssannesssnnnnessns 980
23-20. High/Low Resolution Modes for ECMP and PWECNT ...iiuiiiiiiieeiiiiesiiiissssasss s sannsssssannssssannnes 981
23-21. PCNT Instruction Timing (With Capture Edge After HR Counter OVerflow) ........ooevviiiiiiiniiiiiiinninninns 982
23-22. PCNT Instruction Timing (With Capture Edge Before HR Counter OVerflow) ........coviiiiiiiiiiiiiiiinennnnns 982
23-23. WCAP INSIUCHON TIMING 4t attuattetransessanesssassessasessaassesssasssstaasnessaassesssansnsssssnnessssnnnessns 983
23-24. 1/0O Block Diagram Including Pull CoNtrol LOGIC. .. uuueiuursiiseiieirissinssissssins s iansssisssassssnnssannsanes 984
23-25. N2HET Pin Disable FEature Diagram .. ... e e iiiiieeiaaeessaaatesssassessaansessaannsesaannsesaannnessnannesss 985
23-26. Suppression Filter CouNter OPEratiON ....uuvssssssessesisnssresrasressaaassesaaasressaisnssaaissrstsainnssasiness 987
23-27. Interrupt Functionality on INSTrUCHON LEVEI .....uuiieiiiiiiiii s s e eraes 988
23-28. Interrupt Flag/Priority Level ArChiteCtUNE. . vt e raaes 989
23-29. Request Line ASSIgNment EXampPle ... 990
23-30. Operation of N2HET COUNE INSIIUCIONS .+ 1. uesuesissssseintersesasesssssassssassaassssssanssannssanesainesansss 991
23-31. SCNT COUNE OPEIALION 4uuuuttnusersessussssserse s ss sttt tas s s saarssasetarnesannsanses 991
23-32. ACNT Period Variation COMPENSALIONS +.uuuuusseisuusnesrantsessasssssasnsssssassssssasssssasinnesisasnnsisannnesss 992
23-33. N2HET Timings Associated with the Gap Flag (ACNT Deceleration) ......cveevviivieeiirinieiiiiierinians 993
23-34. N2HET Timings Associated with the Gap Flag (ACNT AccCeleration) .......c.evviieeririiireiiiinerrnineeeaaanns 994
23-35. Angle Generator PriNCIPIE vuu...eseiiiteiiiiteiri s r i s sr et a et ss s s s s s n e s sannr e s s aannreaas 995
23-36. Hardware Angle Generator BIOCK Diagram. ... e uusereeiiueinieeiississesiasssss s sanssasssssssanssannssnns 996
23-37. Angle Tick Generation PriNCIPIE ... .eeiiiii it s r e s s s s e s sane e s raann e e s rannneenn 997
23-38. New Angle Tick Generation ArChitECIUNE ..u..uuee i i i s r s sa s annneeas 998
23-39. Angle Generation Using Time Based AlgOrithm ......uveeiiieiriii e 999
SPNU563A—March 2018 List of Figures 49

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
23-40. SCNT Stepping COMPENSALION . uuuuettuutsruse ettt sae st saa s et rass e ssanrsannssanes 999
23-41. ACNT During Acceleration and DeCeleration .. ......cc.eeiiiiieseiiiater i sraarsssaaanresaannnesaaanseaannns 1000
23-42. Singularity Check, ACNT Reset and Timing ASSOCIAtEA ... .uueeiiiiiueeiiiinnesiiisessrairesiaasressaanneaaas 1001
23-43. Example of HWAG Start SEQUENCE. ... uuuistiterteiantesstrastsrassarerss e ssis et sass s ssansiannsanns 1002
B2 B 7o o[ 1003
23-45. Gap Verification Criteria For a 60-2 Toothed Wheel .......coeeiiiiiiii i s 1004
23-46. Using the ARST Bit in a Toothed Wheel Without SinguIarity........ccvvveiiiiiiiiiiiii e 1005
23-47. Windowing Filter for Toothed Wheel Input on Falling Active EAQe .....coveiiiiiiiiiiiiiiiiieeirniee s 1006
23-48. Filtering During Singularity TOOtN ....uueeeiiieeii i s r s s s s e e s sannes 1007
23-49. HWAG Interrupt BIOCK DIagram ... uueuessiseiitesseiasisee s sassaassssssaasssa s s s s sas s s snnssannsnnns 1008
23-50. Hardware Angle Generator/High End Timer Interface .......covviiiiiiiiiiiiiiiiiiiiiiii e 1010
23-51. Angle Count Within the HWAG at Resolution ClOCK. ......uviueiiiiiiii i s 1010
23-52. Angle Count Within the NHET With INCrements .....ovuiiiiiiiiiiiriiir i s s sninenaas 1011
23-53. Compare Without ACMP INSIIUCHION .. ..ttt iiiiete et e s aa e s sra s e s saaae s ssannn e s saannassaannnesaannnes 1011
23-54. Example of ACMP Compare Within the NHET ..ot i s s rn e s anaes 1012
23-55. NHET Interface BlOCK Didgram .. ... e sirssesseitsissiaessssiasssssssaasssss s saanssanssanssanrsannssanes 1013
23-56. Global Configuration Register (HETGCR) [0ffSet = 00N]....uuueeiiiiieiiiiii it ir e e e anine e aaas 1018
23-57. Prescale Factor Register (HETPFR) .. ..uuuiiiitteiiiiieiiiissiniis s ssaiasssssisae s ssansnsssannnnsssnnnes 1020
23-58. N2HET Current Address (HETADDR) ..uuuuiiuteiteiienietiists s saanessssanssssssansssisssannssnnssannsnnns 1021
23-59. Offset Index Priority Level 1 Register (HETOFFL) .. ..uuuiiiiiiiiiiiieiiiateeseianressanns s ssannssannnesannnes 1021
23-60. Offset Index Priority Level 2 Register (HETOFF2) .. ..uuuiiiiieiiiiiieiiiiiessiirs s sssninessnsnnssannnes 1022
23-61. Interrupt Enable Set Register (HETINTENAS) .uuuuiiiutiiiiiieiiterieisisssisssatssiassanesnsssanessnnssans 1023
23-62. Interrupt Enable Clear (HETINTENAQC) ...ttt saaaatessaane s ssaaane s snanne s ssannnessannnassannnns 1023
23-63. Exception Control Register (HETEXCL) .. uuuuiuuteiiiutneisintsssainnssssinnsssainnssssansnssssasnsssssnnnsssnnnns 1024
23-64. Exception Control Register 2 (HETEXC2) ..vuuuiiiiiiiiiiiiiieiite s issssiss st siassannssasssannssnnssans 1025
23-65. Interrupt Priority Register (HETPRY) ..uiiiiiiiiii i ra i e saa e s saaae s ssnane s saanna s ssannnesaannns 1026
23-66. Interrupt Flag RegiSter (HETFLG) .. uuuuuteiiiieteiiiieeeiniisesisaasssssisss s sssssssssannsessaannnsssannnsssannnnes 1026
23-67. AND Share Control Register (HETAND) 1.uuuiuutiiuterntirstesssiatsraneiasssiassasssiassannesassianeesanssans 1027
23-68. HR Share Control Register (HETHRSH) ...uiiiuiiiiiiiiiiiii i s s s e n e nans 1028
23-69. XOR Share Control Register (HETXOR) ..uiuuuuteiiiutseiiiitessiintssssinssssiissssssissesisasnsssannnssssnnnns 1029
23-70. Request Enable Set Register (HETREQENS) ....uuuiiiiiiiiiiiiiiii i s s s nninesannnaas 1030
23-71. Request Enable Clear Register (HETREQENC) ....uuuiiiiiiiiiiiiii et iiiiesrsaneessnnnessnannssnnnnneaannns 1030
23-72. Request Destination Select Register (HETREQDS) [offset = FFF7 B844h]......ccvvviiiiiiiiiiiiiiniiiennnns 1031
23-73. N2HET Direction RegiSter (HETDIR) «.uuuiuutiuteissiruserstisasssisssans s sssssasssasssanssannssansiannssns 1032
23-74. N2HET Data Input Register (HETDIN) ...ttt iiiaete s st e ssaaaeessasnne s ssann s saannessaannnsssnnnns 1033
23-75. N2HET Data Output Register (HETDOUT) t.uuuteiiiutssinissessiinnssssinsssssasnssssinsssssssssssansnssisnnnes 1033
23-76. N2HET Data Set Register (HETDSET) .. iuutiruteiutinterintirsssississsiassissssasssssssansiaanssansisnnesns 1034
23-77. N2HET Data Clear Register (HETDCLR) .. ..uuuieiiiiiteiiaate s iaattessaaass s ssans s ssnnnsssaannessaannnsssnnnes 1034
23-78. N2HET Open Drain Register (HETPDR) ..iiuuuusiiiiiteiiiiissisistesriiasssssinssssannnssssanssssninsssisnnes 1035
23-79. N2HET Pull Disable Register (HETPULDIS) 1.uuiiueiiiutiiieiitereiieisisssassssisssinnssnssansssinssanssnns 1035
23-80. N2HET Pull Select Register (HETPSL) ..ttt e s s iee e ssaiane s ssanne s saannne s sannnassannnns 1036
23-81. Parity Control Register (HETPCR) .uuuuuuisiiiiiteiiiteiriitsssiisessssise s ssias s sssnse s ssansn s s sannnessannnns 1037
23-82. Parity Address Register (HETPAR) ...ttt sas s s s s ss s s s s s s s san e raneaaaes 1038
23-83. Parity Pin RegiSter (HETPPR) . ..utiittiiiit it saa e s raa e e s ssanae s saaaaa s s sann e s saannnsssannesaanness 1039
23-84. Suppression Filter Preload Register (HETSFPRLD) ..uuiiiiiieiiiiieiiiiie i ssisressninnssssinssannnns 1040
23-85. Suppression Filter Enable Register (HETSFENA) ...ttt e s naas 1040
23-86. Loop Back Pair Select Register (HETLBPSEL) ..uuueiiiutiiseiisiiiiteiisisisesisisisssisssssesasssannssannsans 1041
23-87. Loop Back Pair Direction Register (HETLBPDIR) ...uuueiiiiiieiiiiiesiiiieriissssninssssninnssnsinnsssnnnns 1042
23-88. N2HET Pin Disable Register (HETPINDIS) ...ttt i isisesisssssssinssnnssnnssannesnnssnns 1043
50 List of Figures SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS

INSTRUMENTS

www.ti.com
23-89. HWAG Pin Select Register (HWAPINSEL) ...uuttieiiieiiiie i ssts s sssssiassassssnassannssnnssnnesnans 1045
23-90. HWAG Global Control Register O (HWAGCRO) .....uuuteiiiiteeiiiantessaateessaanesssannnssssansssaaannsssannes 1046
23-91. HWAG Global Control Register 1 (HWAGCRL) ..uuiuuuieiiiiuinsiiistessainsssssinssssainnssssansssssinnssinnnes 1046
23-92. HWAG Global Control Register 2 (HWAGCR2) ... uuuiuiiitiiitiitsraseisisesisssssssiassans s sannssanssans 1047
23-93. HWAG Interrupt Enable Set Register (HWAENASET) ...ttt rr e r s ins s s ann e aaans 1048
23-94. HWAG Interrupt Enable Clear Register (HWAENACLR) ...uuuiiiiiiieiiiii it ssiiansssninnenaas 1049
23-95. HWAG Interrupt Level Set Register (HWALVLSET) .. uuutiiuiiiuiiiiteiintinissritisisssinsssnnssansssinssannsns 1050
23-96. HWAG Interrupt Level Clear Register (HWALVLCLR) ...uuuiiiiiiiie i e s e e e ssann s snnannnennas 1050
23-97. HWAG Interrupt Flag Register (HWAFLG) . ..uuiiiiiiiiiiiiiiniis s ssiies s ssas s ssnnans s sanne s snnns 1051
23-98. HWAG Interrupt Offset Register 0 (HWAOFFO)....uuiieiiiiiiie s s s s s s asnenaes 1052
23-99. HWAG Interrupt Offset Register 1 (HWAOFFL)......uuieiiiiieiiiieasiiesraiee s ssaan s sannne s snnnnnssannnns 1053
23-100. HWAG Angle Value Register (HWAACNT) . .uuuiiiiieeiiiitesiaitsessiansssasnnssssansssssannesssansnsssnnnns 1054
23-101. HWAG Previous Tooth Period Value Register (HWAPCNTL) ..uuiuuiiiuieiineiiinerinsiansssnnssnnnesnnsinneens 1055
23-102. HWAG Current Tooth Period Value Register (HWAPCNT) ..uiiiiiiiiiiiiie i rraee s rranr e s rnnneeenas 1055
23-103. HWAG Step Width Register (HWASTWD) ..uuuiiueisinseratisissssesssssassssssassssasssassassnssassssssnns 1056
23-104. HWAG Teeth Number Register (HWATHNB) ....uutiiietiiteiie it isiees i sssssiassanernsssaessanesans 1057
23-105. HWAG Current Teeth Number Register (HWATHVL) .. rrann e eaas 1057
23-106. HWAG Filter RegiSter (HWAFIL) .. uu sttt stsnssrae st ssae e s as s e ss s s s saesnsansnes 1058
23-107. HWAG Filter Register 2 (HWAFIL2) .. uu ittt ras s esaesaae s s s sans s sassannsas s sannaaaes 1058
23-108. HWAG Angle Increment Register (HWAANGI) ....uuueiiiiiii i irite s rar s s rs e ssaann s s anannn e annans 1059
23-109. ACMP Program Field (P3L:P0) .uuuiuuisiiiiieiiiieeriiees s sssise s ssssss s ssansssssaansessannnnsssannnss 1065
23-110. ACMP CONtrol Field (C3LiC0) . e uuuttuteiuneinnternsinusessssasss s sare s tasssasssasssanssanrssassiannssnns 1065
23-111. ACMP Data Field (D3L1:D0) .. uuuueaueeruerneiunnnesaeessssanssnsassassrassassassanssssassassarrastanssssnnsnes 1065
23-112. ACNT Program Field (P31:P0) ...uuiuueteiiiutsernnnessnaesssaissssssaanssssissssssassessasnsnsssannnessannnes 1067
23-113. ACNT CoNtrol Field (C3L:iC0) .uuuuuttuneiuneinueernsiausesnssasss s sare s tasssass e tanrssassiannssns 1067
23-114. ACNT Data Field (D31:D0) ..uutueeuseruernerunnnesuesssssrassssassassras s tassassariastassassnnsnes 1067
23-115. ADCNST Program Field (P3L:P0) ..uuuueiueiusiseseisesssnssraeresssasssassassassasssesssassasssssnnsassans 1070
23-116. ADCNST Control Field (C3L:C0) .uuuuuueruueineerneianeersrsanss s sanerasstaessisssassssasssanrsrnrsiannssns 1070
23-117. ADCNST Data Field (D31:D0) +uuuutiuttrnseiinnerseiassissssassssisssasssrsesassssisssassssiseiarsaareranianns 1070
23-118. ADCNST Operation If Remote Data Field[31:7] IS NOt ZEr0 ...uvviuesiiiineeiiiiiineiiiinsssiiannsessaanneeanas 1071
23-119. ADCNST Operation if Remote Data Field [31:7] IS ZEr0 v.uvvvveiiiuiiiiiiiiiiiie i rasisesinnsaeenas 1071
23-120. ADC, ADD, AND, OR, SBB, SUB, XOR Program Field (P31:P0) .....cctvviriiineiiinerinniiinerinriinneinnea, 1072
23-121. ADC, ADD, AND, OR, SBB, SUB, XOR Control Field (C31:C0) ....civtvueiirerueruninesinerserinsnnsnnernnns 1072
23-122. ADC, ADD, AND, OR, SBB, SUB, XOR Data Field (D31:D0) ....ccueeireineerraannnerrannnesssannressaannenenns 1072
23-123. ADM32 Program Field (P3L1:P0) ....ueiutiueieieitiaie it sitsasssas e sesaassnsssasssassnsasaassassnsnes 1078
23-124. ADM32 Control Field (C3L:C0) tuuuuuruueruerussneseisesssassrseiesssassrseresassassrstansasassreranansanes 1078
23-125. ADM32 Data Field (D31:D0) .vueerneererneernrerneeseeseeseetesneesnsesnresasesasetaeetaerneesnresneesneesneees 1078
23-126. ADM32 Add and Move Operation for IMGREGTOREG (CaS€ 00) ...cuiiuuurririnnerinannesraannessaanneeens 1080
23-127. ADM32 Add and Move Operation for REM&REGTOREG (Cas€ 01)....uuueeiiiineniiniinnsiiiinnnsisannnnesas 1080
23-128. APCNT Program Field (P31:P0) ..uuuueeiiiieiiisiesirss s sssssas s s saa s sassann s snsaannanaes 1081
23-129. APCNT CoNtrol Field (C3L:C0) tuuuuueiutiueinsineiutsssneiaesssassaatrssassaassassassasssssantassanssiesansnes 1081
23-130. APCNT Data Field (D31:D0) tuuuuueserusrusinersesnsssssraesssassassre s 1081
23-131. BR Program Field (P3L:P0) t.uuuuueeiuteiuseinterseiassissssasssssssassssnssasssssssasssansssanssannsranianns 1084
23-132. BR CONtrol Field (C3L:C0) .. uuutuuinnerueineraennssssssssrassnsassaasrssassassaatsassassasssntassasssssnnsnes 1084
23-133. BR Data Field (D31:D0) s uuueuutiussnsesuerussunsnsesassssssssesnsssassrae st s 1084
23-134. CNT Program Field (P3L:P0) ... ..ue ettt iseiaessisssassssisssasns s sans s e s sannssnsssanes 1086
23-135. CNT CoNtrol Field (C3L:iC0) «uuuuutiusinueineintinsanssuesssassaassaesassassaas e sassassaassatsassanssssnnsassnns 1086
23-136. CNT Data Field (D31:D0) «uutuusiuuerserunrusinsraesssssassraesssasssssre sttt 1086
23-137. DADMG64 Program Field (P3LiP0) .uuuueiieiiiiiiieisiri s s e s s e s s s s s sassann s saerannaaaes 1090

SPNU563A—March 2018 List of Figures 51

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
23-138. DADMG64 CONtrol Field (C3LiC0) .. uuuuueintinuteineinnesintsssssassssnssassssiessasssssssasssannsrasiannesns 1090
23-139. DADMG64 Data Field (D31:D0). .. uuuuueutrneinnsrneiunssssssaesnsassaasresassasssssaesassassastassasssssnnsnes 1090
23-140. DADM64 Add and MOVE OPEIatiON ..uuuesisussssissnsesrantsssaasssessannnessasnnssssasnnsssssnnsstssssnssiannns 1090
23-141. DJIZ Program Field (P3L:P0) ..uuueeietiiiiieiite et sa s saass s sasssaa s s s ssa s sanrssnssanes 1092
P B N A O o o] B 1= (o I (@ 3 0 ) 1092
23-143. DJIZ Data Field (D3L:D0) . uueuuttuetuseruerunsunssessessssensesassstasssss st 1092
23-144. ECMP Program Field (P3L:P0) t.uueiuiiiiiitinteiieiseeraa s srss s saans s saess s s saasssn s sannsrnesanes 1094
23-145. ECMP CONtrol Field (C3L:C0) . uuuiuututiuernsanerasiassssantrassssassaassssassassaasrassansassanssaesansassanes 1094
23-146. ECMP Data Field (D31:D0) ... uttustuseruerusiunssesaesasssssse sttt 1094
23-147. ECNT Program Field (P3L:P0) ....utiuteieeiterseiaeissssaassssssaasssss s sssssansssisssanssannssanssnnns 1097
23-148. ECNT CoNtrol Field (C3L:C0) .uuuuuuuerueruerunnnernsiuesssanerassssassassraesassassansrassansassansiaesansssssnes 1097
23-149. ECNT Data Field (D31:D0) . uueussuseruerunsunsnsesassnsssnsesansassassresssassassrs s 1097
23-150. MCMP Program Field (P3LiP0) ..uueiuuteruueiuterseiaseissssasssssssanssssesassssisssassssisssanssannsianianns 1099
23-151. MCMP CoNtrol Field (C3L:iC0) wuuuuuueuutiuerusinerasiuesssanesassesassassrstansassassrastansassanssaesansassans 1099
23-152. MCMP Data Field (D31:D0) +.ueuuttuseueruerunssessssesssassraesesssasssssesassassrstansassasrieaanan 1099
23-153. MOV32 Program Field (P31:P0) .uuuutiiiiiiite i sas s s s e s a s s s e sn e nanes 1102
23-154. MOV32 CoNntrol Field (C3L:C0) tuuuuuuuueineiutineneinerssansaassesassassaassesassassrstatsassanssssansassnns 1102
23-155. MOV32 Data Field (D31:D0) tuuuuueserunrusinsiseiussssassraesssasssasrssssassrnrssasssssanassaersanies 1102
23-156. MOV32 Move Operation for IMTOREG (CaS€ 00) ....uueiuutiruerinntinesrinnsrseiineisinssansisisssanssanneias 1103
23-157. MOV32 Move Operation for IMTOREGE&REM (CaSE 01) ..uueriiriinnriiiinneiaainnessaannnsssannsassaannnesns 1104
23-158. MOV32 Move Operation for REGTOREM (CaS€ 10) ..uuiiuuueeiininnesininsssiriinsssisanssssannnsssainnneians 1104
23-159. MOV32 Move Operation for REMTOREG (CaASE 11) tuuuiuueuruurinueirnrinnneiinsineesisssasisinssassinneins 1104
23-160. MOV64 Program Field (P3L:P0) ...uueueieieeiaeitisiaeiesssassaas s sssrssss s saassassnsansaassssnsnes 1107
23-161. MOV64 CoNtrol Field (C31:C0) 1uuuuuiuueiueiusisenseiserssaserseresssassrae e tarsassasererarsarsans 1107
23-162. MOV64 Data Field (D3L1:D0) «evuerrnerrnernernernesnresneesnressesaeensesssesnsesnsesnsesasesaeesaersaeensesnnees 1107
23-163. MOVBA MOVE OPEIAtION .uunnetasinenessantessaaneesaaannesaaaanessaaannessaasnessaannnessaansesssannnessannnes 1107
23-164. PCNT Program Field (P31:P0) ...uuiuueteiietsernenesniansssaissssssssnssssissssssassnessassnsssannnessannnns 1109
23-165. PCNT CoNtrol Field (C3L:iC0) .uuuuutiuseiuneinnnernsisssessssasss s sanesasssasssasssasssnsssannssansiannssnns 1109
23-166. PCNT Data Field (D31:D0) ..uutueeueeruerneiunnnesuesssssaassssassansrassaesassanssssansassanrrasinnssssnnsnes 1109
23-167. PWCNT Program Field (P3L1:P0) v uuuuueiueisisirstisessinserasissassasssassssassassrassansassasssesnnsassans 1112
23-168. PWCNT CONtrol Field (C3LiC0) .. uutuuttunerunninuteiseinesrssiasssisssasne s iasssanssasssisssansrnnsinnes 1112
23-169. PWCNT Data Field (D31:D0). . uuuuuueutiusinnernernnsssnsraesnsassassrssassasssssassassassantassassrssnnies 1112
23-170. RADM64 Program Field (P31:P0) t.uuuueiueisisinseieisinssrsississasssas s s s sassaa s sansassnns 1116
23-171. RADMG64 CoNtrol Field (C3LiC0) . uuteetiaeeessaanneessannressaanneessaanressasnnesssannnsssssnnessssnnnnssnnnns 1116
23-172. RADMG64 Data Field (D31:D0). ... uuuueueiueiuasrneiunsesssraesssassaasresassasssssesassasanntassanssissnnsnes 1116
23-173. RADM64 Add and MOVE OPEIratiON ...uueeisussesissnsessasssssaanssessannessasnnssssasnnsssssnesisssnnssssnnns 1116
23-174. RCNT Program Field (P3LiPO) .. .uu ettt sas s ssss s s s sas s ssas s sanssaneaanns 1118
23-175. RCNT CoNtrol Field (C3LiC0) .uuuuuuuiueiueisineraeiassssaatraesssassaas s sassassaatraesatsassanssaesansassanes 1118
23-176. RCNT Data Field (D31:D0) . tuuetuttuseueruesussssrssiaesssassrassssassassrstssassassrstnnsaasrieinaan 1118
23-177. SCMP Program Field (P3L:P0) t.uueietiieiitinte it s saaes s s s s e s s s s saaesnes 1120
23-178. SCMP CONtrol Field (C3L:C0) . uuuuututiuernannerneissssastraesesassaasrs st sassaatraesatsassansraesansansanes 1120
23-179. SCMP Data Field (D31:D0) .. uuttustuseruerusiunssersnssissrsesssssassre st 1120
23-180. SCNT Program Field (P3L:P0) ....utiuseiuseiterseiasessssrnsss s saassssssasessisssansssisssanssannsiannsanns 1122
23-181. SCNT CoNtrol Field (C3L:C0) .uuuuuuuerueiuernsnnerneiansssrnsraesassassassras s sassantiassansassansiaesansansanes 1122
23-182. SCNT Data Field (D31:D0) . uutrusruserueruniunssersernissrsesssassassre st 1122
23-183. SHFT Program Field (P31:P0) ..uuueiuteieeiitereeiisisessaassras s ssss e ssassannsssssanssanssanssanes 1124
23-184. SHFT Control Field (C31:C0) .uuuuuuuiutiueisnneraeiesssanesaeiesassasssaesaesassaasraesatsassansraesansassnns 1124
23-185. SHFT Data Field (D31:D0) ..uuuiueiuserueruninsssessesnsssssesnsssassrse st 1124
23-186. WCAP Program Field (P31:P0) ..uuuieiiiiiiiiite i irass s saasssas e ssassansssn s s s ssnesanes 1127
52 List of Figures SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS

INSTRUMENTS

www.ti.com
23-187. WCAP Control Field (C3L:iC0) wuuuutiuuteiuneinnerneiassssssrassssisssanssssssassssnsssasssisssanrsaansianianns 1127
23-188. WCAP Data Field (D31:D0) +uuuuuueuerueiusineiuesnsssseraesssassaassesassaassassassasssssantassasssiesnnses 1127
23-189. WCAPE Program Field (P3L1:P0) v uuuuueiueisisirssisessinserasissnssasssasssssssassrssansassassrassnnsassans 1129
23-190. WCAPE CONtrol Field (C3LiC0) .. uuuuttruaerunninunsiseiausssssiassssisssasss s iasssansiasssinssanrsrnnssnnes 1129
23-191. WCAPE Data Field (D31:D0)..uuuueueiutiueinanineruninsssrnssssassansrssassassaassassasssssnnsassasssnssnnsnes 1129
B2t R VA1 (=0 0 T = (o Tod Q3 = o = o 1133
P22 o I = (o Tt I T Vo | = 0 1134
24-3. Example of @ HTU Transier. ... ettt s r e st e s s s nr e s s nr s s ann e e annnees 1134
24-4. Single Buffer Timing and Memory Representation .......ivveeeeiiiiissiriiiesiiinsrainrsssainnsasinnssiaanns 1136
24-5. Timing Example for Circular BUffer MO .....vueiieiiiiiiiii i e s r s n e raas 1136
B2 ST I TU = VN = T 3 =7 T 11 o 1137
24-7. Timing Example for Auto Switch BUffer MOOe ......ccueiiiiiiiiiiii i s e aaes 1138
24-8. Timing for Disabling CoNtrol PACKEtS .. ...iuueiteiieiiieriire i s e r s enaes 1139
24-9. Timing Example INCludiNg LOSt REQUESTS .. ... uuieiiiieeiiiiteeiaat s ianeessaaane s ssaan s saannessaannassaannns 1140
24-10. Timing that Generates NO ReqUESE LOSE EITOr ..uuiiiuieiiiiiii i s s s ns e e anans 1141
24-11. Timing that Generates a REQUESE LOSt EFTOr .. .uuiiueiiietiiieiitiiteiississesiss st s sans s sanesnnssans 1141
24-12. Timing Example for TWO WCAP INSIIUCHONS ...uuiiiieiiiiteiiiitessiree s s ine s ssannn s sananne s saannnssaanns 1142
24-13. Timing of the WCAP, ECNT, PCNT EXamMpPIe ..uuiiiiiiiiiii i i ss i s s sannns s annes 1145
24-14. Global Control Register (HTU GC) [OffSEt = 00].uuuuutiuutsrneiinerseiaeisinsriessiss i sasaainssannans 1149
24-15. Control Packet Enable Register (HTU CPENA) [Offset = 04h] ....uueeiiiiii e e e 1150
24-16. Control Packet (CP) Busy Register 0 (HTU BUSYO) [offset = 08h] ..uvvviiuiriiiiiniiiiiiiiiinnnanenas 1151
24-17. Control Packet (CP) Busy Register 1 (HTU BUSY1) [offset = OCh]...vvviiiiiiiiiiiiiiiniiie e vnaeens 1152
24-18. Control Packet (CP) Busy Register 2 (HTU BUSY2) [0ffSet = 10N] .eviiiiniiiiiiiiiiiiien e eneaeeees 1152
24-19. Control Packet (CP) Busy Register 3 (HTU BUSY3) [offset = 14h] c.uvviiiieiiiiiiiiiiiiiiiie s niaaeeas 1153
24-20. Active Control Packet and Error Register (HTU ACPE) [offset = 18h] ....civveiiiiiiiiiiiiiiiiiieenaens 1153
24-21. Request Lost and Bus Error Control Register (HTU RLBECTRL) [offset = 20h] ....ovviviiiiiiiiiiiiieenns 1155
24-22. Buffer Full Interrupt Enable Set Register (HTU BFINTS) [offset = 24h] .....cvviiiiiiiiiiiiiiiiii e 1156
24-23. Buffer Full Interrupt Enable Clear Register (HTU BFINTC) [offset = 28h].....vviviiiiiiiiiiiiiiiiiiieens 1156
24-24. Interrupt Mapping Register (HTU INTMAP) [0ffset = 2Ch]. .. ueiiiiiiiiiiiii i e e e 1157
24-25. Interrupt Offset Register 0 (HTU INTOFFO) [offset = 34h]....ueiiiiiiiiiiiii i e 1158
24-26. Interrupt Offset Register 1 (HTU INTOFF1) [OffSet = 38h]...cviueiiiiiiiiiiiiiii i e s ennee s 1159
24-27. Buffer Initialization Mode Register (HTU BIM) [offset = 3Ch] ..niiiiiii e e 1160
24-28. Request Lost Flag Register (HTU RLOSTFL) [0ffset = 40N] .vvviiiieeiiiiiieiiiiiriiie s sssnnneeeaas 1162
24-29. Buffer Full Interrupt Flag Register (HTU BFINTFL) [offset = 44h] ...vvviiiiiiiiiiiiiii e 1162
24-30. BER Interrupt Flag Register (HTU BERINTFL) [Offset = 48] ...uuuiiiiiiii i e e e 1163
24-31. Memory Protection 1 Start Address Register (HTU MP1S) [offset = 4Ch] ...cvviiieiiiiiiiiiiiiiiniiaeens 1164
24-32. Memory Protection 1 End Address Register (HTU MP1E) [offset = 50h]....ccvviiiiiiiiiiiiiiiiinieeaens 1164
24-33. Debug Control Register (HTU DCTRL) [OffS@t = 54N] ..o e e e aas 1165
24-34. Watch Point Register (HTU WPR) [OffSet = 58] 1.uuuuieiiiiiiiiiiiiii i ssnie s rs e s snnane s nnaaes 1166
24-35. Watch Mask Register (HTU WMR) [0ffset = 5Ch] ..uviuiiiieiiiiiiiin i i inesnan s 1166
24-36. Module Identification Register (HTU ID) [OffSet = B0N] ... iuuueeiiiii i s e r e e e naas 1167
24-37. Parity Control Register (HTU PCR) [OffSEt = B4N] ...uuueiiiiiiiiiiiie i iris s s s asninnsaaans 1168
24-38. Parity Address Register (HTU PAR) [OffSet = B8] ..uuiiiiiiiiiiiieiiiini s s snnneas 1169
24-39. Memory Protection Control and Status Register (HTU MPCS) [offset = 70h]......coviiiiiiiiiiiiiiiees 1170
24-40. Memory Protection Start Address Register 0 (HTU MPOS) [offset = 74h]...cvviieiiiiiiiiiiiiiiiiniieeeaans 1173
24-41. Memory Protection End Address Register (HTU MPOE) [offset = 78h] .....cvvvviiiiiiiiiiiiiii e 1173
24-42. Initial Full Address A Register (HTU IFADDRA) ...ttt rr it e s s s s ss s e ssann s s annnne s snnnas 1175
24-43. Initial Full Address B Register (HTU IFADDRB) +..uuuuueiiiiiteiiiitesinistsssaiasssssinssssainnssssnnnsssnnnns 1175
24-44. Initial N2HET Address and Control Register (HTU IHADDRCT) .. uvuuiiiiiiiieiiirinsiinninnnssnnesnasinneans 1176

SPNU563A—March 2018 List of Figures 53

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
24-45, Initial Transfer Count Register (HTU ITCOUNT) ... uutiutiiiieiieriteiaessisssansssisssianssnssansssnnssannsnns 1177
24-46. Current Full Address A Register (HTU CFADDRA) ...uiiiiiiieiiiiee it rsaansessaan s s snans s snnnnnesannns 1178
24-47. Current Full Address B Register (HTU CFADDRB) ..uuuiiiiiieiiiiiieiiiiissisissssssinnssssinssssninsssannns 1179
24-48. Current Frame Count Register (HTU CFCOUNT) 1.uuiitiiiiniesiisisisssats s ianssssssanssssssannssnsssns 1180
25-1. 1/O Function QUICK Start FIOW CRart .. .....oueeeeiiiiiiii i irs e r e s rr e s s ranr e s saannn e saannne e aannees 1185
25-2. Interrupt Generation Function Quick Start FIOW Chart .......c.ceviiiiieiiiiiiiiiriis i rnineenaas 1186
P25 T €1 1@ TV o o 1 = I =T > o 1187
P S €1 (@ = (o Tox QI T o =1 oo 1189
25-5. GIO Global Control Register (GIOGCRO) [0ffSet = 00N] +.uuuuueiiiiuneiiiiinririireraissriarsasaineaaaans 1192
25-6. GIO Interrupt Detect Register (GIOINTDET) [0ffset = 08h].....uveieeiiiiiiiiiiiii i 1193
25-7. GIO Interrupt Polarity Register (GIOPOL) [0ffset = OCh] ....uiiiiiiiiiiiii e r e e a s 1194
25-8. GIO Interrupt Enable Set Register (GIOENASET) [0ffSet = 10N] v.uuuviiiiuiiiiiiiieiiiiieiniinsasnineeaans 1195
25-9. GIO Interrupt Enable Clear Register (GIOENACLR) [offset = 14h]....oicviiiiiiiiiiiiiii e 1196
25-10. GIO Interrupt Priority Register (GIOLVLSET) [0ffset = 18h]...cuviiieiiiiiiiiiiiii i 1197
25-11. GIO Interrupt Priority Register (GIOLVLCLR) [0ffset = L1Ch] cuuuiiiiuieiiiiieeiiiiiesisiisnernnnnessinnneaanas 1199
25-12. GIO Interrupt Flag Register (GIOFLG) [0ffSet = 20N]...uuiuiiiieiiiiiiiiiiri i n e 1200
25-13. GIO Offset 1 Register (GIOOFF1) [0ffSet = 24N ... ueuiiiiii i s rae e aaaes 1201
25-14. GIO Offset 2 Register (GIOOFF2) [0ffSet = 28] uuuuieiiiiiiiiiiiiiii i e aaes 1202
25-15. GIO Emulation 1 Register (GIOEMUL) [0ffSet = 2Ch]...uuiiuiiiieiiiiiiinii s ninnsnaeenas 1203
25-16. GIO Emulation 2 Register (GIOEMU2) [0ffSet = 30N] ..iiiiiiiiii i e e e e aaas 1204
25-17. GIO Data Direction Registers (GIODIR[A-B]) [offset = 34h, 54h].....ciiiiiiiiiiiiiiiiiii i 1205
25-18. GIO Data Input Registers (GIODIN[A-B]) [offset = 38h, 58h] ...uviiuiiiiiiiiiiiir e 1205
25-19. GIO Data Output Registers (GIODOUT[A-B]) [offset = 3Ch, 5Ch] ...oviiiiiiiiiii e e 1206
25-20. GIO Data Set Registers (GIODSET[A-B]) [offset = 40h, B0N]....vciueeiiiiiiiiiiiiiii i 1206
25-21. GIO Data Clear Registers (GIODCLR[A-B]) [offset = 44h, B4h] ...cuvviiiiiiiiiiiiiiii i 1207
25-22. GIO Open Drain Registers (GIOPDR[A-B]) [offset = 48h, 68N] ......eviiiiiiiiiiii i eeaas 1207
25-23. GIO Pull Disable Registers (GIOPULDIS[A-B]) [offset = 4Ch, BCh].....ivviiiiiiiiiiii i riaeeenas 1208
25-24. GIO Pull Select Registers (GIOPSL[A-B]) [offset = 50h, 70N]....cviuiiiieiiiiiiiiiiiri i reeas 1208
26-1. FlexRay Module BIOCK DIagram . ... eeeesiieeeiaaetesaaateessaanssssaannesssannessaansessaansnsssannsesssnnnes 1212
26-2. FlexRay MoAUIE BIOCKS ...uuiiueteiiitsiisietessiats s s ssaaesssssae s sssass et saate s saannnessannessannnns 1214
P2 T N I - 1051 =1 0 T 1216
26-4. FlexRay Transfer Unit Operation PrinCiple. ... ..ot r e r e s r s ane s saana e s aannns 1217
26-5. FlexRay Transfer Unit Operation Principle for Transfer FSM (simplified) ......cocviiiiiiiiiiiiiiiniiiias 1218
26-6. FlexRay Transfer Unit Operation Principle for Event FSM (simplified).......ccvvviiviiiiiiiiiiiinens 1219
26-7. Example: FTU Read Transfer 0f 6 WOIGS .. ....eeiiiii it re s s ssnian s s s nne s snnnn s s annnss 1221
26-8. Example: FTU Write Transfer Of 6 WOrdS......uueiiviieiiiiieiiiss i sss i ss e s ssssns s snnans s nnnns 1221
26-9. Transfer Start Address to Message Buffer Number ASSIgNMENt ......vvviiieiiiiiniiiriii e ranens 1223
26-10. Structure of COMMUNICALION CYCIE .. uuuuiiisiiriteiiii i st eaaes 1226
26-11. Configuration of NIT Start and Offset COrrection Start......oceeviviiieiiiiiie i i 1227
26-12. Overall State Diagram of Communication CONLrOIEr .....vviueieiiiiii i reeaas 1231
26-13. Structure of POC State WAKEUP ..ot s s 1235
26-14. TimiNg Of Wake U Pattern ... r e s s s r e s s e s s e s raan s e s ann s sannes 1237
26-15. State Diagram Time-Triggered STArtUD ....uueereeirueereriaterise it rae s rats i saareraessanrasansrans 1239
26-16. FIFO Status: Empty, Not EmMpty, and OVEITUN .......eeeeiiiiieeiiiaitessaates s anrsssaanns s ssannnssaannssannnes 1250
26-17. HOSt ACCESS 10 MESSAGE RAM L. ittt sais e ssaa s s e s s st sasaannnnnnnes 1252
26-18. Double Buffer Structure INPUt BUfer.....uiee i s e 1253
26-19. Swapping of IBCM and IBCR BilS ..uuuutiisiiiteiissiserisiiss s risesasssissasssisssaarssnseianssnns 1253
26-20. Double Buffer Structure OULPUL BUfEI . ...uuies i s s s ranns 1255
26-21. Swapping of OBCM and OBCR BitS....uuiuseiiutirseiiusirssiisssrissianssssssaseisisssasssisssarsannsrasianns 1255
54 List of Figures SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

13 TEXAS

INSTRUMENTS

www.ti.com

26-22. Access to Transient BUfer RAMS .....uuiiiiiiiiiie i r e s ennes 1258
26-23. Configuration Example of Message Buffers in the Message RAM ....coeiiiiiiiiiiiiiiiniieeniieeeaaas 1259
26-24. Header Section of Message Buffer in Message RAM ....iicieiiiiiieiiiiii i ssnineaaaas 1260
26-25. Example Structure of Data Partition in Message RAM .....ceiiiiiiiiiiiii i rae s 1262
P2 G T e L1870 =L O ] 1 1o (1= 1263
26-27. ECC Generation and CheCK .. .uuivieiiisiiiiiiiisii i naaes 1264
26-28. ECC SyNdrome Table ...uueieeiieinieiiiene st e r s s s s s st e s e s r s s a e s s e 1265
26-29. ECC Syndrome Table (TCR) t.uuuieiiiiieiiiite et s aaass s ane s ssaan e s saanae s saannn e s saannassaannnesaannnes 1265
26-30. Transfer Unit (TU) INTEITUPE SIFUCTUIE ..uuuinnetseiiieteinsieesssise s sssisse s ssasse s ssassessaansnsssannnessannnns 1270
26-31. Communication Controller (CC) INterrupt StrUCUIE ....uueiiueireeiintire i iarsriesasssisssarsrnneaas 1272
26-32. Global Static Number 0 (GSNO) [0Offset_TU = 00N] .. .uuuiiiiiiiiiite i i rs e rrn e s aaann e aaaas 1279
26-33. Global Static Number 1 (GSN1) [offset_ TU = 04h] ..uuueiiiiiiiiiieiiis i s s s anaes 1279
26-34. Global Control Set (GCS) [0ffsSet_TU = 10N] +.uueiueiiiiiitirieiire s i rrr s asneaaes 1280
26-35. Global Control Reset (GCR) [0ffSEt._TU = L14h] ..iuuuiiiiiiiii i r e r s e s r e s sannn e s ananns 1280
26-36. Transfer Status Current Buffer (TSCB) [0ffset_TU = 18] ...uueiiiiiuiiiiiiiiiiiieiris i esnineenaas 1283
26-37. Last Transferred Buffer to Communication Controller (LTBCC) [offset_TU = 1Ch] ....cccvviiiiiiiiiiinninnnnn 1284
26-38. Last Transferred Buffer to System Memory (LTBSM) [offset_TU = 20h] ....oviiiiiiiiiiiiiiiiiieeeneas 1284
26-39. Transfer Base Address (TBA) [OffSEt.TU = 24h]..uuuueiiiiiiiiiiie i i s sssian s snnne s annes 1285
26-40. Next Transfer Base Address (NTBA) [0ffset_TU = 28] ...ueiiieiiiiiiiiiiiiiii i snneenas 1285
26-41. Base Address of Mirrored Status (BAMS) [offset._TU = 2Ch] ...oieiiiiii i e e e eaas 1286
26-42. Start Address of Memory Protection (SAMP) [offset_ TU = 30h]....uueiiiiiiieiiiiiiiiiiie e eaas 1287
26-43. End Address of Memory Protection (EAMP) [offset_TU = 34h].....ccoiiiiiiiiiiiiiiiinii e 1287
26-44. Transfer to System Memory Occurred 1 (TSMO1) [offset_TU = 40N] ...vvviuiiiiiiiiniiiiiirinnenaeens 1288
26-45. Transfer to System Memory Occurred 2 (TSMO2) [offset_TU = 44h] ...civuiiiiiiiiiiiiiniie e 1288
26-46. Transfer to System Memory Occurred 3 (TSMO3) [offset_TU = 48h] ....cvviiiiiiiiiiiiiiiiiiii e 1288
26-47. Transfer to System Memory Occurred 4 (TSMO4) [offset_TU = 4Ch] ...uvviuiiiiiiiiiiiininaeanaeens 1288
26-48. Transfer to Communication Controller Occurred 1 (TCCO1) [offset_TU = 50N] .....cvviiuiiiiiiiinnininnnnnns 1290
26-49. Transfer to Communication Controller Occurred 2 (TCCO?2) [offset_TU = 54h] .....ccvviiiiiiiiiiiiininnnnnn 1290
26-50. Transfer to Communication Controller Occurred 3 (TCCO3) [offset_TU =58h] .....coviieiiiiiiiinniiiinnannns 1290
26-51. Transfer to Communication Controller Occurred 4 (TCCOA4) [offset_TU = 5Ch]....cciiiiiiiiiiiiinniiinnenn. 1290
26-52. Transfer Occurred Offset (TOOFF) [0ffsSet_TU = 60h] ..vvuuiiiuiiiiieiiiiirin i rneesiaeeaas 1292
26-53. TCR Single-Bit Error Status (TSBESTAT) [0ffSet_TU = BCh] ...uvviuiiiiiiiiiiiiiiii e 1293
26-54. ECC Error Address (PEADR) [OffSEt_TU = 70N] +uiuuuuueiiiiuineiiiniesiiintrsssinnsssainsssssannessaannnssinnnes 1294
26-55. Transfer Error Interrupt Flag (TEIF) [0ffSet_TU = 74h] ..uiiuiiiiiiii i e e e s 1295
26-56. Transfer Error Interrupt Enable Set (TEIRES) [offset_TU = 78h] ....vvviuiiiiiiiiiiiiiiiiiiniinaeas 1297
26-57. Transfer Error Interrupt Enable Reset (TEIRER) [0ffsSet_TU = 7Ch] ..cvviiieiiiiiiiiiiiiiisie s ninaeeenas 1298
26-58. Trigger Transfer to System Memory Set 1 (TTSMS1) [offset_TU = 80h].....cvviuiiiiiiinniiiieriiiieennns 1299
26-59. Trigger Transfer to System Memory Reset 1 (TTSMR1) [offset_TU = 84h]......ccvviiviiiiiiiiiiiininnnnnn, 1299
26-60. Trigger Transfer to System Memory Set 2 (TTSMS2) [offset_TU = 88h].....ccvviiiiiiiiiiiiiiniinenans 1300
26-61. Trigger Transfer to System Memory Reset 2 (TTSMR2) [offset_TU = 8Ch] ....ccvviiiiiiiiiiiiiiiiiiennns 1300
26-62. Trigger Transfer to System Memory Set 3 (TTSMS3) [offset_TU = 90h] .....vvviuiiiiiiiiiiiiiiiinans 1301
26-63. Trigger Transfer to System Memory Reset 3 (TTSMR3) [offset_TU = 94h]....ccceviiiiiiiiiiiiiinniiennns 1301
26-64. Trigger Transfer to System Memory Set 4 (TTSMS4) [offset_TU = 98h].....c.evieiiiiiiiiiiiiiinienass 1302
26-65. Trigger Transfer to System Memory Reset 4 (TTSMR4) [offset_TU = 9Ch] ....ccvviiiiiiiiiiiiiiiiiiinans 1302
26-66. Trigger Transfer to Communication Controller Set 1 (TTCCS1) [offset._ TU = AOh] ....uvviiiiiiiniiiinnnnnnns 1303
26-67. Trigger Transfer to Communication Controller Reset 1 (TTCCR1) [offset_TU = Adh]......ccovvvieiiinnnnnnn. 1303
26-68. Trigger Transfer to Communication Controller Set 2 (TTCCS2) [offset_ TU = A8h] .....ccvviiiiiiiiiiiininnnnns 1304
26-69. Trigger Transfer to Communication Controller Reset 2 (TTCCR2) [offset_TU = ACh] ....cvvviiiieiiiinnnnnn. 1304
26-70. Trigger Transfer to Communication Controller Set 3 (TTCCS3) [offset_TU = BOh] ....cccvvviviiiiinninninnnnn 1305
SPNU563A—March 2018 List of Figures 55

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

13 TEXAS
INSTRUMENTS

www.ti.com

26-71. Trigger Transfer to Communication Controller Reset 3 (TTCCR3) [offset_TU = B4h].......cccvvieivinnnnnnnn 1305
26-72. Trigger Transfer to Communication Controller Set 4 (TTCCS4) [offset_ TU =B8h] .....c.evviiiiiiiiiinnnnnne. 1306
26-73. Trigger Transfer to Communication Controller Reset 4 (TTCCR4) [offset_TU = BCh] .....cvvvviviiiinnnnnn. 1306
26-74. Enable Transfer on Event to System Memory Set 1 (ETESMS1) [offset_TU = COh] .....cvvvivviiniininninnnns 1307
26-75. Enable Transfer on Event to System Memory Reset 1 (ETESMR1) [offset_TU = C4h] ......ccvvivviinnnnnnn. 1307
26-76. Enable Transfer on Event to System Memory Set 2 (ETESMS2) [offset_TU = C8h] ......vvviiiiiiiinnnnnnns 1308
26-77. Enable Transfer on Event to System Memory Reset 2 (ETESMR2) [offset_TU = CCh] ......covvvviinnnnnnnn 1308
26-78. Enable Transfer on Event to System Memory Set 3 (ETESMS3) [offset_TU = DOh] .....cvvvivviineininennnns 1309
26-79. Enable Transfer on Event to System Memory Reset 3 (ETESMR3) [offset_ TU = D4h].......cccvvviiininnnns 1309
26-80. Enable Transfer on Event to System Memory Set 4 (ETESMS4) [offset_TU = D8h] ......evvvviiniininiinnnns 1310
26-81. Enable Transfer on Event to System Memory Reset 4 (ETESMRA4) [offset_TU = DCh] .....ccvvvvvvinninnnnn 1310
26-82. Clear on Event to System Memory Set 1 (CESMS1) [offset_ TU = EON].....cvviiiiiiiiiiiniiiiiieiinneenns 1311
26-83. Clear on Event to System Memory Reset 1 (CESMR1) [offset_TU = E4h] ...cvviviiiiiiiiiiniiiiniennns 1311
26-84. Clear on Event to System Memory Set 2 (CESMS2) [offset_TU = E8h]....cuvviiiiiiiiiiiiiiiiiiiiineiinens 1312
26-85. Clear on Event to System Memory Reset 2 (CESMR2) [offset_ TU = ECh]...vviviiiiiiiiniiiiiiniiieenans 1312
26-86. Clear on Event to System Memory Set 3 (CESMS3) [offset_TU = FON]....cuviiiiiiiiiiiiiiiiii e nnaeens 1313
26-87. Clear on Event to System Memory Reset 3 (CESMR3) [offset_TU = FAh].....cooviiiiiiiiiniiiniinens 1313
26-88. Clear on Event to System Memory Set 4 (CESMSA4) [offset_ TU = F8h].....cviiiiiiiiiiiiiniiiiinianeenns 1314
26-89. Clear on Event to System Memory Reset 4 (CESMR4) [offset_TU = FCh] ....ovvviiiiiiiiiiniiiiienaens 1314
26-90. Transfer to System Memory Interrupt Enable Set 1 (TSMIES1) [offset_TU = 100h].....ccovivviieininninnnn, 1315
26-91. Transfer to System Memory Interrupt Enable Reset 1 (TSMIER1) [offset_TU = 104h]......ccccvvviiinnnnnnns 1315
26-92. Transfer to System Memory Interrupt Enable Set 2 (TSMIES2) [offset_TU = 108h].......ccvvviiiiininninnnnn 1316
26-93. Transfer to System Memory Interrupt Enable Reset 2 (TSMIER2) [offset_TU = 10Ch] .....cccvviviiinnennnn. 1316
26-94. Transfer to System Memory Interrupt Enable Set 3 (TSMIES3) [offset_TU = 110h]......cvvviieieiiinnnnnnns 1317
26-95. Transfer to System Memory Interrupt Enable Reset 3 (TSMIER3) [offset_TU = 114h].......ccovvvviininnnenn 1317
26-96. Transfer to System Memory Interrupt Enable Set 4 (TSMIES4) [offset_TU = 118h].....cccvivviiniininninnnn, 1318
26-97. Transfer to System Memory Interrupt Enable Reset 4 (TSMIERA4) [offset_TU = 11Ch] ...cvvviuiveiiinnnnnnns 1318
26-98. Transfer to Communication Controller Interrupt Enable Set 1 (TCCIES1) [offset_TU = 120h] ............... 1319
26-99. Transfer to Communication Controller Interrupt Enable Reset 1 (TCCIER1) [offset_TU = 124h]............. 1319
26-100. Transfer to Communication Controller Interrupt Enable Set 2 (TCCIES?2) [offset_TU = 128h].............. 1320
26-101. Transfer to Communication Controller Interrupt Enable Reset 2 (TCCIER2) [offset_TU = 12Ch] .......... 1320
26-102. Transfer to Communication Controller Interrupt Enable Set 3 (TCCIES3) [offset_TU = 130h].............. 1321
26-103. Transfer to Communication Controller Interrupt Enable Reset 3 (TCCIERS3) [offset_TU = 134h]........... 1321
26-104. Transfer to Communication Controller Interrupt Enable Set 4 (TCCIES4) [offset_TU = 138h].............. 1322
26-105. Transfer to Communication Controller Interrupt Enable Reset 4 (TCCIERA4) [offset_TU = 13Ch] .......... 1322
26-106. Transfer Configuration RAM (TCR) [offset_ TU_RAM = 0000h - OLFFh] c.evviiiiiiiiiiiieiiiinnieeenans 1323
26-107. ECC Information in TCR ECC Test Mode [offset. TU_RAM = 200h-3FCh]......ccvviiiiiniiniieiinnininennss 1324
26-108. Message Buffer ASSIGNMENT. .. ...ttt r e e s a s ian e s saaee s saannn e s saannnsssannnesaannnes 1325
26-109. ECC Control Register (ECC_CTRL) [0ffSet_CC = 00N] +..uuuueiiiiineeiiiinnesiinssssriinsssisassessaanneaaas 1328
26-110. ECC Diagnostic Status Register (ECCDSTAT) [0ffset_CC = 04h] ...vvuviiiiiiiiiiiiiinirinneineinneens 1329
26-111. ECC Test Register (ECCTEST) [0ffSet_CC = 08h]...uutirutiiiniiiseiiseisieriisisnssnneaeanesinnnans 1331
26-112. Single-Bit Error Status Register (SBESTAT) [0ffSet_CC = OCh] ..uuvviiiiuieiiiiiieiiiiiesiirerianneeaas 1332
26-113. Test Register 1 (TESTL) [OffSEI_CC = L0N] 1uuuuiuutiieeiintirneiitrnerassisieesasrssas s annsraneaaneaaes 1334
26-114. Test Register 2 (TEST2) [OffSet_CC = 14N] c.uiiiiiiii i r e s e s ar e e s raanne s aannnns 1338
26-115. Test Mode Access to Communication Controller RAM BIOCKS ...viuviiiiiiiiiiiiiiiiiiiiiiiianeens 1339
26-116. Lock Register (LCK) [OffSET_CC = L]t tuuutiutiiutinntiinterse it iaessias st siassannesaessaessanssans 1340
26-117. Error Interrupt Register (EIR) [0ffSet_CC = 20N .uuuiiiiiiii it r s e r e e s ananne s annes 1341
26-118. Status Interrupt Register (SIR) [0ffSEt_CC = 24N] ..uuuiiiiiiiiiiiiiiie i s s anaes 1343
26-119. Error Interrupt Line Select Register (EILS) [offset_CC = 28h] ...iviviiiiiiiiiiiiiiiiiini e 1346
56 List of Figures SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS

INSTRUMENTS

www.ti.com
26-120. Status Interrupt Line Select Register (SILS) [0ffset._ CC = 2Ch]...uuiiiuiiiiiiiiiiii i e 1348
26-121. Error Interrupt Enable Set/Reset Register (EIES/EIER) [offset_ CC = 30h/34h].....ccovvvviiiiiiiiiiiniinnnnn. 1350
26-122. Status Interrupt Enable Set/Reset Register (SIES/SIER) [offset_CC = 38h/3Ch].....cccvviiiiiiiiiinnniinnns 1352
26-123. Interrupt Line Enable Register (ILE) [0ffset_CC = 40h]....c.uviiuiiiiiiiiiiiiiiii i raeas 1354
26-124. Timer 0 Configuration Register (TOC) [0ffset_CC = 44h] ... .eiiiiiiiiiiiii i aaneeaaas 1355
26-125. Timer 1 Configuration Register (T1C) [0ffset_ CC = 48N]....uuiiiiiiuiiiiiiiiiii i s 1356
26-126. Stop Watch Register 1 (STPW1) [0ffsSet_CC = 4Ch] ..uuiiiuiiiiiiiiiiiiiiiiririe i e aas 1357
26-127. Stop Watch Register 2 (STPW2) [0ffset_CC = 50N] ...vvviuiiiiiiiiiiiiiiiiii s snaeenas 1358
26-128. SUC Configuration Register 1 (SUCCL1) [offset_ CC = 80N] ...vviiiuueiiiiiieiiiiieeiiiisiriinsessannnneanas 1359
26-129. SUC Configuration Register 2 (SUCC2) [offset_CC = 84h].....cvvieiiiiiiiiiiiiiiiiri e nnaeens 1363
26-130. SUC Configuration Register 3 (SUCC3) [offset_CC = 88h].....civieiiiniiiiiiiiiniiiine e, 1364
26-131. NEM Configuration Register (NEMC) [0ffSet_CC = 8Ch]...uuuiiiiiuiiiiiinieiiiiiesiriinresiiasressianneaaaas 1364
26-132. PRT Configuration Register 1 (PRTC1) [0ffset_CC = 90N]..uuuiiiuiiiiniiiiniiieiiirinassnnsrannernneas 1365
26-133. PRT Configuration Register 2 (PRTC2) [0ffSet_CC = 94h]...ciiiiiiiiiiiii i ine e aaas 1366
26-134. MHD Configuration Register (MHDC) [0ffSet_CC = 98h] ....uuriiiiiuiiiiiiiieiiiiie i sraanneeaaas 1367
26-135. GTU Configuration Register 1 (GTUCL) [offset_CC = ADN]....uviiiiiiiiiiieiiii i naeas 1368
26-136. GTU Configuration Register 2 (GTUC?2) [0ffset_CC = Adh] ... anneeanas 1368
26-137. GTU Configuration Register 3 (GTUC3) [offset_ CC = ABN]...iiiiiiuiiiiiiiiiiiii i rnianeeeaas 1369
26-138. GTU Configuration Register 4 (GTUC4) [offset_CC = ACH] «..uviiiiiiiiiiiiiii i e 1370
26-139. GTU Configuration Register 5 (GTUCS) [0ffset_CC = BON]..uiiiiiieiiiiiiiiei i iiire s rnnneessannneeanas 1370
26-140. GTU Configuration Register 6 (GTUCS) [offset_ CC = B4AN]...cviiiiuiiiiiiiieiiiiiiiiiiie s snnnneeaaas 1371
26-141. GTU Configuration Register 7 (GTUCT7) [offset_CC = B8h]......iviiiiiiiiiiiiiiiiini i 1371
26-142. GTU Configuration Register 8 (GTUCS) [0ffset_ CC = BCh] ..iiiiiiiiiii i v rninneeanas 1372
26-143. GTU Configuration Register 9 (GTUCY) [offset_ CC = CON] .uuiiiuueiiiiinieiiiisssiriinrssiiasressinnneaaaas 1372
26-144. GTU Configuration Register 10 (GTUC10) [offset_ CC = CAh] ..vvuviiiiiiiiiiiiiini i naeeas 1373
26-145. GTU Configuration Register 11 (GTUC11) [0ffSet_CC = C8h] ...uuueiiiiiiiiiiiiiii i irinre s rnnaneeenas 1374
26-146. Communication Controller Status Vector Register (CCSV) [offset_CC = 100N]....vvviuuriiiiinrnriiinnnennns 1375
26-147. Communication Controller Error Vector Register (CCEV) [offset_CC = 104h] ...cvvvviiiiviiiiiiiiiiinnnnnns, 1377
26-148. Slot Counter Vector Register (SCV) [0ffset_CC = 110N] v.uuvvuiiiueerinriineiineiiierisiisesisaeraaeas 1378
26-149. Macrotick and Cycle Counter Register (MTCCV) [offset_CC = 114h] ....cvviiiiniiiiiiiiiiiiinneinnieeeaans 1378
26-150. Rate Correction Value Register (RCV) [0ffset_CC = 118hN] ..vuuuiiuuiiiniiriieiiirineiinisisiannesnnsianens 1379
26-151. Offset Correction Value Register (OCV) [0ffSet_CC = 11Ch] .euiuuuueiiiiiieiiiineeiriinressannneeaaaneeaanns 1379
26-152. Sync Frame Status Register (SFS) [0ffsSet_CC = 120N] 11uuuueiiiinuneiiiininsirinrsiriinrsssinnrsasainneaaaans 1380
26-153. Symbol Window and NIT Status Register (SWNIT) [offset_CC = 124h] ....ccovviiiiiiiiiiiiirinienass 1381
26-154. Aggregated Channel Status Register (ACS) [offset_CC = 128h].....civeiiiuiiiiiiiiiiiiiriiininnen, 1382
26-155. Even Sync ID Registers (ESIDn) [offset._ CC = 130N-168h] ....civiuuiiiiiininiiiiiiiiiiieiiiinessaaneneeaas 1384
26-156. Odd Sync ID Registers (OSIDn) [offset. CC = 170h-1A8h] ...uuuiiuiiiiiiiieiiri i naaeeas 1385
26-157. Network Management Vector Registers (NMVn) [offset_CC = 1BOh-1B8h] .......coiiieiiiiiiiiiniiinnnnnnns 1386
26-158. Message RAM Configuration Register (MRC) [offset_CC = 300h]....iiiiuiriiiiiiiiiiiiiinnineeaans 1387
26-159. FIFO Rejection Filter Register (FRF) [0ffset_CC = 304h] .vvuuiiiuiiiiiiiiii i sinnsneeaas 1389
26-160. FIFO Rejection Filter Mask Register (FRFM) [offset_CC = 308h]....civiiniiiiiiiiiiiiiiieiiieerriaaneeenas 1390
26-161. FIFO Critical Level Register (FCL) [0ffset_CC = 30Ch] +.uuuueiiiiineniiiinnesiiisseisiinsssiaasrsssannneeaaas 1390
26-162. Message Handler Status (MHDS) [0ffSet_CC = 3L0N]..ctuuiiiuiiiiiiinniiieiineiiie i raesraneaas 1391
26-163. Last Dynamic Transmit Slot (LDTS) [0ffset_CC = 314h] ...uviiuiiiuiiiiniiiiiiiii i raaeas 1392
26-164. FIFO Status Register (FSR) [0ffSet_CC = 318N] 1uuuuiiiiiiiieiiiiineiiiiieiiire s s sssinnsssannns 1393
26-165. Message Handler Constraints Flags (MHDF) [offset_CC = 31Ch] ...civuiiiiiiriniiiieiiirinieeiineinieennens 1394
26-166. Transmission Request Register 4 (TXRQ4) [offset_CC = 32Ch]....ciiiiiiiiiiiiiiiiii e e 1396
26-167. Transmission Request Register 3 (TXRQ3) [offset._ CC = 328N] ....vviiiiiniiiiiiniiiiiiiiiie s nnaeeeas 1396
26-168. Transmission Request Register 2 (TXRQ2) [offset_CC = 324h] ...uviiiiiiiiiiiiiiiii i aneens 1396

SPNU563A—March 2018 List of Figures 57

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
26-169. Transmission Request Register 1 (TXRQ1) [offset_CC = 320N] +.uuviiuiiiiniiiiiiiiiiirinnerineinneens 1396
26-170. New Data Register 4 (NDAT4) [0ffSEt_CC = 33Ch] . uuuiiiiiiiiiiiiiie it rrin e sranr e ananeeanas 1397
26-171. New Data Register 3 (NDAT3) [0ffSet_CC = 338h] ..uuiiiiiuuniiiiiiieiiiiinei it s ssaannrasainnneaanns 1397
26-172. New Data Register 2 (NDAT2) [OffSEt_CC = 334h] +..uuiiiiiiiiiiiiiniii i sine e reeaas 1397
26-173. New Data Register 1 (NDATL) [0ffSEt_CC = 330N] . .uuiiiiniiiiiiieeiiiie e riaeesrranressaannseananneeaanns 1397
26-174. Message Buffer Status Changed Register 4 (MBSCA4) [offset_CC = 34Ch] ..uvviiiiiiiniiiiniiiniinneennns 1399
26-175. Message Buffer Status Changed Register 3 (MBSC3) [offset_CC = 348h].....ccvviuriiiiiiiiniiinininninnnns 1399
26-176. Message Buffer Status Changed Register 2 (MBSC2) [offset_CC = 344h].....ccvvieiiiiiiiiieiininininnnnnnn, 1399
26-177. Message Buffer Status Changed Register 1 (MBSC1) [offset_ CC = 340h]...ccvieiiiininiiiinnierninnneinns 1399
26-178. Core Release Register (CREL) [0ffSet_CC = 3F0N]. . uutiiueiiintiiiiiiariieiaeiaeerinssaessinssannernneas 1400
26-179. Endian Register (ENDN) [0ffset_CC = BFAN] ..ottt r e s s s r e s sannn e s ananes 1400
26-180. Write Data Section Registers (WRDSn) [offset_ CC = 400h-4FCh] ...vvviieiiiiiiiiiiiiiiiesnaneeas 1401
26-181. Write Header Section Register 1 (WRHS1) [0ffset_CC = 500N]....uviiiiiiniiiiiiiiiiiirinnnenneanneess 1402
26-182. Write Header Section Register 2 (WRHS2) [offset_CC = 504N]....uviiiiiiiniiiiiiiiiiiini e 1403
26-183. Write Header Section Register 3 (WRHS3) [offset_CC = 508h].....uiviiiiuiiiiiiiiniiiiiiiiinnaanenas 1404
26-184. Input Buffer Command Mask Register (IBCM) [0ffset_CC = 510N] ..ovuviiiniiiiiiiiiiiiieiinineinneinaeens 1405
26-185. Input Buffer Command Request Register (IBCR) [0ffset_CC = 514h]....uiiiiiiiiiiiiiiiiiiincieeeaaas 1406
26-186. Read Data Section Registers (RDDSn) [offset_ CC = 600h-6FCh].....cccuviiiiiiiiiiiiiiriiinnieenans 1407
26-187. Read Header Section Register 1 (RDHS1) [0ffset_CC = 700N] +..uueiuiirneiiiiriieiisirineianesnnsianens 1408
26-188. Read Header Section Register 2 (RDHS2) [0ffset_CC = 704h] +..uvviiuiiiiiiiiiiniiiiriirnseinneans 1409
26-189. Read Header Section Register 3 (RDHS3) [offset_CC = 708h] ....uvviiiiieiiiiiiiiiiiiiniieninaeeeaas 1410
26-190. Message Buffer Status Register (MBS) [0ffsSet_CC = 70Ch]....uvvuuiiiuiiiieiiiiirinis i rnaeas 1411
26-191. Output Buffer Command Mask Register (OBCM) [offset_ CC = 700N].....eeviiiuiiiiiiiiiiiiiieinnieeenans 1414
26-192. Output Buffer Command Mask Register (OBCR) [0ffset_CC = 714h] ....cvviviiiiiiiiiiiiiinnineanans 1415
P2 R T o (V= o Tt QI T Vo | = o o 1419
B2 R = 1| 110 01 oo 1421
27-3. CAN Bit-timing CONfIUIALION . .uuuesieeseiiitessaieresssia e saa e s s et ss e s ssaasa et sanntnsssannnessannnes 1426
27-4. Structure Of 8 MeSSAgE ODJECT . .uuuuiretiitirt it s et a e s e e raes 1428
27-5. Message RAM Representation in Debug/Suspend MOde ......c.eviiiiiiiiiiiiiiiiiiiii e 1431
27-6. Message RAM Representation in RAM DireCt ACCESS MOUE ..uviiuiiiiiiineiiiiieiiiisiiinesisanneeas 1431
27-7. ECC RAM REPIESENIALION 1 v iuutiueerstistesst st ra s s s s s s st aa e tan e s aa s r s rneanes 1432
27-8. Data Transfer Between IF1 / IF2 Registers and Message RAM .....uiiiiiiiiiiiiiiiriiiisinnseinneens 1434
27-9. Initialization of @ TranSMIit ODJECT +.uuuuursiiiiiii it e s ra e ssannes 1436
27-10. Initialization of a Single Receive Object for Data Frames .....ovevviiiiiiiiiiiri i raeas 1436
27-11. Initialization of a Single Receive Object for RemMote FramesS......coiueiiiiiieiiiii i rraanneeanas 1437
27-12. CPU Handling of a FIFO Buffer (INterrupt DIVEN) .....ueiiiieeeiiiitesisissssssianssssisssssannsssssinnssinanes 1442
27-13. CAN INterrupt TOPOIOGY L . ueuueeineineeisteree st erts s e s s e s s s s e s s s s a et r e s a e ra e s sn e sannssanes 1445
P @ N\ 101 (=T ¢ (1 ) A I Lo (o T V2 1446
27-15. Local Power Down Mode FIOW DIiagraim ...u..seesissssesrisssssainnsessasssessainnssssannssssinsssssnnnsssnnnes 1448
27-16. CAN Core in SHENT MO . .vuueeiniinieiitire et s s et e s et e s sn s n e raees 1449
27-17. CAN Core in LOOP BACK MOGE ...t it r e e e r s ae e s sr e e s saaan s e s sann e s ssann e e aaannns 1450
27-18. CAN Core in External LOOp BaACK MOGE ... vuuueiiiiiieiiiiissiniste s sssinrsssaianssssansssaannsssnnnes 1451
27-19. CAN Core in Loop Back Combined with Silent MOOe ......c.eviieiiiiiiiiiiri i e 1452
27-20. CAN Control Register (DCAN CTL) [Offset = 00N] ... uuueiiiiiieiiiiie it s s e snnnne e aaas 1456
27-21. Error and Status Register (DCAN ES) [OffSet = 04N] ..uuiiiiiuieiiiiiiei i s eaaas 1459
27-22. Error Counter Register (DCAN ERRC) [0ffset = 08h] +..vvvuiiieiiiiiiiiiiiii i s s snaee s 1461
27-23. Bit Timing Register (DCAN BTR) [0ffSet = OCh] ...uuuuiiiiiiii i e s e s rn e e s ananes 1462
27-24. Interrupt Register (DCAN INT) [OffSEt = LON] cuuuuiiineiniiiit i rs i s s s s e s aaanns 1463
27-25. Test Register (DCAN TEST) [0ffS@t = 14N] uuuuueiiuiiiiiiiiii i s e nenans 1464
58 List of Figures SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS

INSTRUMENTS

www.ti.com
27-26. Parity Error Code Register (DCAN PERR) [0ffset = 1Ch] 1.uvviuiiiiiiiiiiii i e nae s 1465
27-27. Core Release Register (DCAN REL) [OffS€t = 20N] . .uuiiiiieiiiiiiiei i it rr s rrnine s anane e snans 1465
27-28. ECC Diagnostic Register (DCAN ECCDIAG) [0ffSet = 24h] ..uuiiiiiiiiiiiii i e 1466
27-29. ECC Diagnostic Status Register (DCAN ECCDIAG STAT) [offset = 28h]....cvviiiiiiiiiiiiiiiiiinens 1466
27-30. ECC Control and Status Register (DCAN ECC CS) [offset = 2Ch]....viiiiiiiiiiiiiiiiiiiinie e 1467
27-31. ECC Single-Bit Error Code Register (DCAN ECC SERR) [0ffset = 30N] ...vvviiiuiiiiiiiiiiiiinnineenans 1468
27-32. Auto-Bus-On Time Register (DCAN ABOTR) [0ffset = 80N]..uueeiiuiiiiiiiiiiiiiii i enneeas 1469
27-33. Transmission Request X Register (DCAN TXRQ X) [0ffset = 84h]....coiiiieiiiiiiiiiii i rraeeeenas 1469
27-34. Transmission Request 12 Register (DCAN TXRQ12) [offset = 88h] ...vvviiuiiiiiiiiiiiiiiiiiiiininiianeens 1470
27-35. Transmission Request 34 Register (DCAN TXRQ34) [offset = 8Ch]....cuviiiiiiiiiiiiiiiiiiri e 1470
27-36. Transmission Request 56 Register (DCAN TXRQ56) [offset = 90N] ..vvuveiiuiiiiiiiiiiiiiiiiri e 1470
27-37. Transmission Request 78 Register (DCAN TXRQ78) [offset = 94h] ...vvviieiiiiiiiiiiiiiiiiernaeeees 1470
27-38. New Data X Register (DCAN NWDAT X) [0ffSet = 98N] +.uueiieiiiiiiiiiiiiii i 1471
27-39. New Data 12 Register (DCAN NWDAT12) [0ffSet = OCh] ...uueiiiiiiiiiiii e e e e aneeeaas 1472
27-40. New Data 34 Register (DCAN NWDAT34) [0ffSet = AON] 1.uuueiiiiiieiiiiieeiiiinsriisransnsssanneaaaas 1472
27-41. New Data 56 Register (DCAN NWDATS56) [Offset = A4h] ..uviiiiiiiiiiiiiii i e 1472
27-42. New Data 78 Register (DCAN NWDAT78) [0ffSet = A8N] 1.uuuiiiiiiiiiiiii i ee e eaas 1472
27-43. Interrupt Pending X Register (DCAN INTPND X) [Offset = ACN] 1.uuueiiiiiiiiiiiiiiiiiie i sninaeeenas 1473
27-44. Interrupt Pending 12 Register (DCAN INTPND12) [offset = BON] ..uuvviiiiiiiiiiiiiiiininee e vaaeens 1474
27-45. Interrupt Pending 34 Register (DCAN INTPND34) [offset = BAh] ...ueiiiiiieiiiiiii i e 1474
27-46. Interrupt Pending 56 Register (DCAN INTPND56) [offset = B8h] ...uvviiiiieiiiiiiiiiii i e 1474
27-47. Interrupt Pending 78 Register (DCAN INTPND78) [offset = BCh]....vviiiiiiiiiiiiiiiiiiiin e 1474
27-48. Message Valid X Register (DCAN MSGVAL X) [Offset = CON]..uvviuiiiiniiiiiiisiiiniinininnenaeas 1475
27-49. Message Valid 12 Register (DCAN MSGVAL12) [offset = CAh] ...uuueiiiiiiniiiiiiiiiie i rnianeeeaas 1476
27-50. Message Valid 34 Register (DCAN MSGVAL34) [offset = C8h] ..uvuuiiiiiiiiiiiiiiiiiiii i naens 1476
27-51. Message Valid 56 Register (DCAN MSGVALS56) [0ffset = CCh].uuiuuiiiiiiiiiiiniiiiinirina e nnaens 1476
27-52. Message Valid 78 Register (DCAN MSGVAL78) [0ffset = DON] ..uuuueeiiiiiieiiiiiineiiiiiesiniinnessainneeanas 1476
27-53. Interrupt Multiplexer 12 Register (DCAN INTMUX12) [Offset = D8h]...uvviiuiiiiiiiiiiiiiiiinnieenneinnens 1477
27-54. Interrupt Multiplexer 34 Register (DCAN INTMUX34) [0ffset = DCh] ..uueiiiiiiiiiiiiiie e reaeeeeaas 1477
27-55. Interrupt Multiplexer 56 Register (DCAN INTMUX56) [offset = EON]...vvviieeiiiiiiniiiiiiiiie s nianeeas 1477
27-56. Interrupt Multiplexer 78 Register (DCAN INTMUX78) [offset = E4h]....cvviiiiiiiiiiiiiiiini e 1477
27-57. IF1 Command Registers (DCAN IFLCMD) [offset = 100N] ...ueeiiiieiiiiii i e rr e e aaas 1478
27-58. IF2 Command Registers (DCAN IF2CMD) [0ffset = 120N] ..uueviiiineeiiiiiiieiiiiinsiriisrainresnannneaaas 1478
27-59. IF1 Mask Register (DCAN IFIMSK) [0ffset = 104h] .. uuviieiiiiiiiieiiiiie i i e e eaas 1481
27-60. IF2 Mask Register (DCAN IF2MSK) [OffSet = 124N] ...uiiuiiiiiiiiiiiieiiiiiere s ir e sas e e 1481
27-61. IF1 Arbitration Register (DCAN IF1ARB) [Offset = 108N] 1.uuuueiiiiieiiiiieiiii i s anans 1482
27-62. IF2 Arbitration Register (DCAN IF2ARB) [offset = 128h] ....viiiiiiiiiiiiiiiiiri i e 1482
27-63. IF1 Message Control Register (DCAN IFIMCTL) [0ffset = 10Ch] ...ueiiiiiieiiiiiii i v reaaeeeeaas 1484
27-64. IF2 Message Control Register (DCAN IF2MCTL) [0ffset = 12Ch] ..uueviiiiiiiiiiiiiiiie i naaaeeenas 1484
27-65. IF1 Data A Register (DCAN IF1DATA) [0ffSet = 110N] .. tiiuuiiiniiiieeiieiiierire e rnieesanneaas 1486
27-66. IF1 Data B Register (DCAN IF1IDATB) [0ffSet = 114N]...uuiuuiieiiiiiitiitiiererie s saernesneaes 1486
27-67. IF2 Data A Register (DCAN IF2DATA) [0ffSet = 130N] .. utiuuiisiinerniisiinereriniiiserae s 1486
27-68. IF2 Data B Register (DCAN IF2DATB) [0ffset = 134N]..uiiuuiiiiiiiiiiiiiinisi i e naneaas 1486
27-69. IF3 Observation Register (DCAN IF30BS) [0ffset = L140N] .. .ueiiiiiiiiiiie i r e eaaas 1487
27-70. IF3 Mask Register (DCAN IF3MSK) [Offset = 144N] ...uuiuiiiiiininseriisiiere s 1489
27-71. IF3 Arbitration Register (DCAN IF3ARB) [offset = 148h] ....viiiiiiiiiiiiiiii i e 1490
27-72. IF3 Message Control Register (DCAN IF3MCTL) [0ffset = 1ACh] ...ueiiiiiiiiiiiii i aee e enas 1491
27-73. IF3 Data A Register (DCAN IF3DATA) [0ffSet = 150N] .. utiuuiisiinerrisiinerseririiieresinrsnsesesnsaes 1492
27-74. IF3 Data B Register (DCAN IF3DATB) [0ffset = 154N]..uiuuiiiiiiiiiiiiiiriri i naneaas 1492

SPNU563A—March 2018 List of Figures 59

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
27-75. IF3 Update Enable 12 Register (DCAN IF3UPD12) [offset = 160N]...ivuviiiueiiiiiiiniiiriieinnernneianens 1493
27-76. IF3 Update Enable 34 Register (DCAN IF3UPD34) [offset = 164h]...ciiiiieiiiiiiiiiiiiie e reaaeeeenas 1493
27-77. IF3 Update Enable 56 Register (DCAN IF3UPD56) [0ffset = 168h]...cviiieeiiiiiiiiiiiiiiniiiiiesiinnanennas 1493
27-78. IF3 Update Enable 78 Register (DCAN IF3UPD78) [0ffset = 16Ch] ..vvuviiiuiiiiiiiiiiieiinieevnneaness 1493
27-79. CAN TX IO Control Register (DCAN TIOC) [0ffset = LEON] . ..ueiieiiiiiiiei i raare s rranr e sraanneeenas 1494
27-80. CAN RX 10 Control Register (DCAN RIOC) [offset = 1E4N] cuuviiiieiiiiiii i rnins e sninne e 1495
P22 S B T = I o 0 Tod o q T 1IN o o 10T | - o 1501
28-2. MibSPI Functional LOGIC DIagram. ... ..eeeieeeeiaeeearaaneesaaaanessaanessaaannessaannessaaantessannnesssnnnnes 1502
28-3. DMA Channel and Request Line (Logical) Structure in Multi-buffer Mode ........cccvviiiiiiiiiiiiiiiiinennns 1504
P S I 1 (= 0T 0 SS] U T1U 1506
28-5. SPIFLG INtEITUPL StUCTUME . 1 uuettiiiisse s s s s e s s s s s s s n s s aas e aaaaneaaaanenss 1506
28-6.  SPI Three-Pin OPeration ...uv.eeeiesiseeessiseeisases i ssasse s ssassstsaastsssaanrsssaannsssasnssssssnnes 1507
28-7. Operation With SPTCTS .....uieiieiiierernraereaeratreraeraeaesarae e aneanaaeanaasaesaeansananeanansanranrnennrnenes 1508
28-8.  OPEration With SPTENA . ...ttt taeerse ettt e tae et tane e eatsaneanerreaateaneenernesansanennes 1509
28-9. SPI Five-Pin Option with SPTENA and SPICS ......uiiuiiiiiiiiiiii i 1510
28-10. Format for Transmitting @an 12-Bit WOId.....euueeiiueiiiiiine it r s s s s ssn s raaeaanenaes 1511
28-11. Format for Receiving an 10-Bit WOId .. ....oviueieiiiiiiiiiiit i s e s raee s ssaae s saanne s sannnesaannnns 1511
28-12. Clock Mode with Polarity = 0 and PRase = 0 ...ueeiiiiuueiiiiiseiiiiiesiiistsssiinssssaisssssainnssasinnssinanns 1512
28-13. Clock Mode with Polarity = 0 and Phase = L....uiiieiiiiiiiiiiiiiiieiiisis s i s sans s sannsans 1512
28-14. Clock Mode with Polarity =1 and Phase = 0 ....eeiiiieeiiiiii i it e ssaaats s ssan s s ssannssanannseaannns 1513
28-15. Clock Mode with Polarity =1 and PRase = L ....euiiiiuueiiiiineiiiiiesiiintssinnnsssainssssainnsssainssisanns 1513
28-16. Five Bits per Character (5-Pin OPtion) ..uuueereeiieiriiieiie i sies s sias s aeaannssans 1514
28-17. EXample: t corpeiay= 8 VCLK CYCIES . nnaetiiiitt it r e et r e e s s s a e s saane e s saann e s ssnnnnesannnns 1515
28-18. Example: t 1pcpeiay= 4 VCLK CYCIES o u ittt i s s st r e s s s s e s ranana s ssannr e saannns 1516
28-19. Transmit-Data-Finished-to-ENA-INACHVE-TIMEOUL ....vutiiitiiii i e e rnnnnaas 1516
28-20. Chip-Select-Active-to-ENA-SIgNal-ACtiVe-TIMEOUL. ...utiisiii it riisir i raesiarnaas 1517
28-21. Typical Diagram when a Buffer in Master is in CSHOLD Mode (SPI-SPI) ...viiiiiiiiiiiiiiiiiniienans 1518
28-22. Block Diagram Shift Register, MSB FirSt.....uuueeiiueiiiiiii i i naeaaaes 1520
28-23. Block Diagram Shift Register, LSB FirsSt ...uuivueeiiueiiiriiiiisi s nnananaes 1520
28-24. 2-data Line Mode (Phase 0, POIAILY 0) ..uuuiiuueesiiiuunesiaisnssisastessasnnssssinnrsssainnssssannnssssinssisnnns 1523
28-25. Two-Pin Parallel Mode Timing Diagram (Phase 0, Polarity 0) ....uvveeiiiiiieeiiiiiiieiniinerinsinnens 1523
28-26. 4-Data Line Mode (Phase 0, POIArity 0) .....uueesiiieeiiiite e irasessaassssaaanssssannnsssaannsssaannnsssnnnes 1524
28-27. 4 Pins Parallel Mode Timing Diagram (Phase 0, Polarity 0)......uvvveeeiiiiueeiiiiineiiiissiiinnsesraanneainas 1524
28-28. 8-data Line Mode (Phase 0, POIarity 0) ..uvuueveseiseerintiruseiiseinssriasiaisssisssasssias s iannesanrsans 1525
28-29. 8 Pins Parallel Mode Timing Diagram (Phase 0, Polarity 0).......cuveeeiiiiieeiiiiiieiiiiieriranressannneeanas 1526
28-30. Multi-buffer in SIave MOGE ..uuiiiiiiiiiiii e 1527
28-31. 1/O Paths During 1/O LOOPDACK MOUES ... uuiiieiiiiiieni s e r s s r e raae e aes 1532
28-32. SPI Global Control Register 0 (SPIGCRO) [0ffSet = 00N] +.uuiiiusiiisiiiiniiii i saaeeas 1536
28-33. SPI Global Control Register 1 (SPIGCR1) [0ffset = 04h] ...uuueiiiiiieiiiiiiii i i 1537
28-34. SPI Interrupt Register (SPIINTO) [0ffSet = 08h] +.uuueiieiiiiiiieiiri i e e eeraes 1538
28-35. SPI Interrupt Level Register (SPILVL) [0ffSet = OCh]...uuiiuuiiiiiiiiiiiiiirisi s naas 1540
28-36. SPI Flag Register (SPIFLG) [OffSet = 10N] 1.uuuueiiiiuineiiiintesiiitressiians s sssannssssaaesssasnsssannes 1541
28-37. SPI Pin Control Register 0 (SPIPCO) [0ffset = 14h] ..uuuiiiiiiiiiiii i e aas 1544
28-38. SPI Pin Control Register 1 (SPIPC1) [offset = 18N] ..uuviiuiiiiiiiiiiiiiiiiiriini i s naas 1545
28-39. SPI Pin Control Register 2 (SPIPC2) [0ffSet = L1Ch] uuuuiiiiisiiiiiiieiiiiie s s sanine s annes 1547
28-40. SPI Pin Control Register 3 (SPIPC3) [0ffset = 20N] ..uuviiiiiiiiii i naas 1548
28-41. SPI Pin Control Register 4 (SPIPC4) [offset = 24h] ...uviiiiiiiiiii i e 1549
28-42. SPI Pin Control Register 5 (SPIPCD5) [0ffset = 28N] .uvviiiiiiiiiiiiiiiii i s e 1551
28-43. SPI Pin Control Register 6 (SPIPCB) [0ffSet = 2Ch] ..uuviiuiiiiiiii i in e eaas 1552
60 List of Figures SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com

28-44. SPI Pin Control Register 7 (SPIPC7) [0ffset = 30N] ..uuviiiiiiiiii i as 1554
28-45. SPI Pin Control Register 8 (SPIPCS8) [offset = 34h] ...uviiiiiiiiiii i e 1555
28-46. SPI Transmit Data Register 0 (SPIDATO) [OffSet = 38h] ...uuuueiiiiiiiii i e 1556
28-47. SPI Transmit Data Register 1 (SPIDATL) [0ffset = 3Ch]..vuuiiieiiiiiiiiiii e 1557
28-48. SPI Receive Buffer Register (SPIBUF) [OffSet = 40N] ...vuiuuiiiiiiiieiiiiiriini i saaneas 1560
28-49. SPI Emulation Register (SPIEMU) [OffSet = 44h] ...uuuiiiiiiiiiiiii i s e raaaes 1562
28-50. SPI Delay Register (SPIDELAY) [OffSet = 48N] .uuuuiiiiiiiiiii i e e e aes 1562
28-51. EXample: teorpriay= 8 VCLK CYClBS. ittt ettt e r it e s r e s s s ae e s saan e s saanna s s sannnenaannns 1564
28-52. Example: trcppiay™ 4 VCLK CYClES. ittt s as e s as e st s e s saaaaa s s sanne s sannnns 1564
28-53. Transmit-Data-Finished-to-ENA-INACHVE-TIMEOUL ....utiiieiiitiiie i rareranneaas 1564
28-54. Chip-Select-Active-to-ENA-SIgNal-ACtiVe-TIMEOUL. ...uutiisiii i isis i eraaraaas 1564
28-55. SPI Default Chip Select Register (SPIDEF) [0ffSet = 4Ch] c.uuuiiiiiiieiiiiie i ssniee s 1565
28-56. SPI Data Format Registers (SPIFMTn) [offset = 5Ch-50N] .....uviiiiiiiiiiiiii i e 1566
28-57. Interrupt Vector 0 (NTVECTO) [0ffSEt = BON] ..t r e r e s s e s rrnan e s srnne s sanns 1568
28-58. Interrupt Vector 1 (INTVECTL) [0ffSet = B4N]..uueiiieieiiiiiieiiiisii s ss e ssnar s s ranne s snnns 1569
28-59. SPI Pin Control Register 9 (SPIPC9) [0ffset = B8] ...uviiiiiiiiiiiiiiir i e 1571
28-60. Parallel/Modulo Mode Control Register (SPIPMCTRL) [offset = 6Ch] ....vviieiiiiiiiiiiiiiiienae 1572
28-61. Multi-buffer Mode Enable Register (MIBSPIE) [0ffSet = 70N]..uciiiieeiiiiiiiiiiiie i eeaas 1575
28-62. TG Interrupt Enable Set Register (TGITENST) [offset = 74h]....cviiiiiiiiiiiii e 1576
28-63. TG Interrupt Enable Clear Register (TGITENCR) [offset = 78h] .. .uuiiiiiii e 1577
28-64. Transfer Group Interrupt Level Set Register (TGITLVST) [offset = 7Ch] ...ueiiiiiiiiiiiiiiiiiiieiieeeenas 1578
28-65. Transfer Group Interrupt Level Clear Register (TGITLVCR) [offset = 80h].....ccvviviiiiiiiiiinieinieinneen. 1579
28-66. Transfer Group Interrupt Flag Register (TGINTFLAG) [offset = 84h] .....eiiiiiiiii e e 1580
P R O Tt Q@010 1 (= @ a1 1T o 1581
28-68. Tick Count Register (TICKCNT) [0ffSet = 90N] .uuuueiieiiiiiie i naes 1581
28-69. Last TG End Pointer (LTGPEND) [0ffSet = O4h] ...uuuuiiiiii e e e r e e r e e nanes 1582
28-70. MibSPI TG Control Registers (TGXCTRL) [offsets = 98h-D4h] ......cceviiiiiniiiiiiiii s 1583
28-71. DMA Channel Control Register (DMAXCTRL) [offset = D8h-FAh] ....cvviviiiiiiiiiiiiii e 1586
28-72. DMAXCOUNT Register (ICOUNT) [offset = F8N-114h] ...uuiuiiuiiieiiiiiiiiiii i sesaenas 1588
28-73. DMA Large Count Register (DMACNTLEN) [OffSet = 118N]...cuiiiiueeiiiiniieiiiiiesiiiinsriinnssninneenans 1589
28-74. Parity/ECC Control Register (PAR_ECC_CTRL) [0ffSet = 120]..cuvuueiiutiriieiiniiiieeiinninisrnnesnesnnnens 1590
28-75. Parity/ECC Status Register (PAR_ECC_STAT) [OffSet = 124]...ciiuiiiiiiiiiiiiiiiniiinisisesinssnnenas 1591
28-76. Uncorrectable Parity or Double-Bit ECC Error Address Register - RXRAM (UERRADDR1) [offset =

1022 o | 1592
28-77. Uncorrectable Parity or Double-Bit ECC Error Address Register - TXRAM (UERRADDRO) [offset =

1572 £ 1594
28-78. RXRAM Overrun Buffer Address Register (RXOVRN_BUF_ADDR) [offset = 130h].....ccvvivviiieininninnnns 1595
28-79. 1/0O-Loopback Test Control Register (IOLPBKTSTCR) [offset = 134h]....uivuviiniiiiiiiiiiiiiinieanens 1596
28-80. SPI Extended Prescale Register 1 (EXTENDED_PRESCALE1 for SPIFMTO and SPIFMT1) [offset =

IR o P 1598
28-81. SPI Extended Prescale Register 2 (EXTENDED_PRESCALE?2 for SPIFMT2 and SPIFMT3) [offset =

RS T £ 1600
28-82. ECC Diagnostic Control Register (ECCDIAG_CTRL) [offset = 140N]....vviieeiiiiiiiiiiiiriniee e inaeens 1601
28-83. ECC Diagnostic Status Register (ECCDIAG_STAT) [offset = 144h] ...ccviiiriiiiiiiiiiinini e nnaeens 1602
28-84. Single-Bit Error Address Register - RXRAM (SBERRADDRL1) [offset = 148h] .....cvviieiiiiiiniiinniinnnnnnns 1603
28-85. Single-Bit Error Address Register - TXRAM (SBERRADDRO) [offset = 14Ch] ....vvvvviiiiiiiiniiieinieennnns 1604
28-86. Multi-buffer RAM Configuration When Parity Check is SUPpOrted. .......coveiiiiiiiiiiiiii i reaeeeenas 1605
28-87. Multi-buffer RAM Configuration When ECC Check iS SUPPOIed......cvvviveeeiiiiiesiiiinsiiiinesisinneesas 1605
28-88. Multi-buffer RAM Transmit Data Register (TXRAM) [offset = Base + 000-1FFh].......ccovviiiiiiinininninnnn, 1607
28-89. Multi-buffer RAM Receive Buffer Register (RXRAM) [offset = RAM Base + 200-3FFh].......cccvvviinninnnn. 1610

SPNU563A—March 2018 List of Figures 61

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS

INSTRUMENTS
www.ti.com

28-90. Memory-Map for Parity Locations During Normal and Test Mode While EXTENDED_BUF Mode is
Disabled or the Feature is NOt IMplIemented ......cuviiiiiieiiiiiii i 1613

28-91. Memory-Map for Parity Locations During Normal and Test Mode While EXTENDED_BUF Mode is
= 0] =T o 1614
28-92. Example of Memory-Mapped Parity Locations During TeSt MOde......cvviieiiiiiiiiiiiiiiie e rnaaeeenns 1615
28-93. Example of ECC Bit Locations DUring TeSE MOGE .. ..uuueiiiiieiiiiiieiiiitnsisirsssainnsssainnrsssainneaannns 1616
28-94. SPI/MibSPI Pins During Master Mode 3-Pin Configuration........voeevvieiiiiiiiiiini i innenneas 1617
28-95. SPI/MibSPI Pins During Master Mode 4-Pin with SPICS Configuation .........cccvoevvieiieieiieineieieannss 1617
28-96. SPI/MibSPI Pins During Master Mode in 4-Pin with SPIENA Configuration .........ccvvevvieiienininnsnnennens 1618
28-97. SPI/MibSPI Pins During Master/Slave Mode with 5-Pin Configuration ..........cccviiiiiiiiiiiiiniiiinen, 1618
28-98. SPI/MibSPI Pins During Slave Mode 3-Pin Configuration .........vvesvisriirsriseiiiriisiienneas 1619
28-99. SPI/MibSPI Pins During Slave Mode in 4-Pin with SPTENA Configuration ........oevveveeseesrserarinesaneinens 1619
28-100. SPI/MibSPI Pins During Slave Mode in 5-Pin Configuration (Single Slave) ........ccovviviiiiiiiniininnnn 1619
28-101. SPI/MibSPI Pins During Slave Mode in 5-Pin Configuration (Single/Multi-Slave)........ccvovevvieivinninnnn 1619
B2t T O =] [T 1 I =T - o 1625
P2 T O 1 I VI =] o Yo QI = o | = o o 1626
29-3. Typical SCI Data Frame FOIMALS .. .uuuueiseiinerississesissirssssiss e raessis et sarssareranssans 1627
29-4. Asynchronous Communication Bit TiMING «.u.uueesisiuusesiinteeiiisnesraianressianressaianssasasnsiaainnssinnnes 1628
29-5. Superfractional Divider EXamPIE .. ...vueeieeiiriiiiri s s s 1630
29-6. Idle-Line Multiprocessor CommuNICatioN FOMMAL ... ..uueeiiieeiiiiee e e saanr e raaneesranreaaaanneeaanns 1632
29-7. Address-Bit Multiprocessor CommuNiCation FOMMIAt. . ...uuuiuueeiiiinnesiiirreiriitrsirirresraarssainnreaanns 1632
20-8.  RECEIVE BU OIS . uutiti ittt e e 1633
P2 TS N I = 1557 0T L= U 3 =T £ 1634
29-10. General INterrUPt SCREIME. ..ttt s r e s s r s r e s s st e s s s aan e s s s n e s saannn e asannness 1635
29-11. Interrupt Generation for GIVEN FIAgS «...ciiuririiiiiiii i s s raes 1636
29-12. LIN Protocol Message Frame Format: Master Header and Slave Response.......c.ccvvviieiiniiiinininninann, 1643
29-13. Header 3 Fields: Synch Break, Synch, and ID .....cc.eeeiiiiisiiiiiiiii i ssiss s ssnans s nnanes 1643
29-14. Response Format Of LIN MeSSage Frame ...ciueiieiiiiiiiiiiiite i isiesin st sias e rnnssanesanssans 1644
29-15. Message Header in TeIMS Of T iu e e iunereiriteiiaierraiee s iaee s ssa e e s saaae s saannse s saannasssannnesaannnes 1647
B2 R G T 1 1= 1647
29-17. Measurements for SYNCNIONIZATION «...uue sttt e s r s s s eaaneaaes 1649
29-18. Synchronization Validation Process and Baud Rate AdjUSIMENT .....vviieeiiiiriieiiiiiririneianeens 1650
29-19. Optional Embedded Checksum in Response for Extended Frames ......ccvviviierriiiiiieisiinnsinnineiiaans 1651
29-20. Checksum Compare and Send for EXteNded FramesS. ....uueieeireieeeiiaeessaannesssannressannneesaanneesanns 1652
P B 1D 3 G = (0] 0 =T (=T (o 1654
29-22. Classic Checksum Generation at Transmitting NOGE .....vvuueeiiiiiieeiiiiir i aaaas 1655
29-23. LIN 2.0-Compliant Checksum Generation at Transmitting NOAE .......ccvviiiiiiiiiiiiiii e 1655
29-24. ID Reception, Filtering and Validation ........c.eeeiiiiieeiiii i rs i ssa e s anane s saannne s sannnessannns 1657
29-25. LIN Message Frame Showing LIN Interrupt Timing and SEQUENCE .....iviveiiiiiiiiniiiiieiriinsiaainneeas 1659
29-26. Wakeup Signal GENEIALION ....ueiueersttrera ittt s s s s s s s s s e a s s r s rneaanes 1663
pAS A A €1 = @ U Tod 1T o = 1665
29-28. SCI Global Control Register 0 (SCIGCRO) (OffSet = 00) +1uuuuuesissunnesiiinnnsirinnresrainressannrsasainnsaianns 1668
29-29. SCI Global Control Register 1 (SCIGCR1) (0ffset = 04h) ..uvviiuiiiiiiiiiii i e 1669
29-30. SCI Global Control Register 2 (SCIGCR2) (0ffset = 08N) 1.uvvvisiiiiiiiiiiii i 1673
29-31. SCI Set Interrupt Register (SCISETINT) (Offset = OCh)..uuuuueiiiiiiei i 1675
29-32. SCI Clear Interrupt Register (SCICLEARINT) (OffSet = 10N) ..uuuiiiuiiiieiiieiiiiierie e snaeas 1678
29-33. SCI Set Interrupt Level Register (SCISETINTLVL) (offset = 14h) ..uuiiiiiiiiiiiiiiiinirine e 1681
29-34. SCI Clear Interrupt Level Register (SCICLEARINTLVL) (offset = 18h) ...uueeiiiiiiniiiiiiiiiiinnanenns 1684
29-35. SCI Flags Register (SCIFLR) (0ffs€t = L1Ch) tuuuuiiueiiietiiieiinirteieisisesiarsrss s s sanesannsans 1687
62 List of Figures SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS

INSTRUMENTS

www.ti.com
29-36. SCI Interrupt Vector Offset 0 (SCIINTVECTO) (Offset = 20N) ..uvviiuiiiiiiiiiiiiiiinie s enneeeas 1694
29-37. SCI Interrupt Vector Offset 1 (SCIINTVECTL) (0Offset = 24h) ...vvviuiiiiiiiiiiiiiiii i 1694
29-38. SCI Format Control Register (SCIFORMAT) (OffSet = 28h) .uuviiiiieiiiiii i 1695
29-39. Baud Rate Selection Register (BRS) (OffSEt = 2Ch) .. uuuuiiiuiiiiiiiieiiiniii i i 1696
29-40. Receiver Emulation Data Buffer (SCIED) (OffSet = 30N) +.uuviiieiiiiiiiiiiiiii i 1698
29-41. Receiver Data Buffer (SCIRD) (OffSet = 34N) ..uuuiiiiiiiiiii i s s raaas 1698
29-42. Transmit Data Buffer Register (SCITD) (0ffSet = 38N) ..vuiuuiiiuiiiiiiiiiiiiirir i s 1699
29-43. SCI Pin 1/O Control Register 0 (SCIPIO0) (0ffSet = 3Ch) .uuuiiuiiriiiiiiiiriiiri i 1699
29-44. SCI Pin I/O Control Register 1 (SCIPIOL1) (OffSet = 40N) 1.uuuueiiiininiiiiiiteiiiirrniressninssssinnssaanns 1700
29-45. SCI Pin 1/O Control Register 2 (SCIPIO2) (0ffset = 44h) ..uuiiiiiiiiiiiiiiii i e 1701
29-46. SCI Pin 1/O Control Register 3 (SCIPIO3) (0ffset = 48h) ..uviiiuiiiiiiiiiiiiiiii i 1702
29-47. SCI Pin I/O Control Register 4 (SCIPIO4) (OffSet = 4Ch) ...uuuiiiiiiiiiiiiie i s s anaes 1703
29-48. SCI Pin 1/O Control Register 5 (SCIPIO5) (0ffset = 50N) 1.uuiiiuiiiiiiiiiiiiiri i 1704
29-49. SCI Pin I/O Control Register 6 (SCIPIOB) (0ffset = 54h) ..uviiiiiiiiiiiiiiiiiiii i 1705
29-50. SCI Pin I/O Control Register 7 (SCIPIO7) (OffSet = 58h) 1.uuuueiiiiiisiiiiiiieiiiirnii i s nnans 1706
29-51. SCI Pin I/O Control Register 8 (SCIPIO8) (0ffSet = 5Ch) ..uuuiiuiiiiiiiiiiiiiiri i e 1707
29-52. LIN Compare Register (LINCOMPARE) (OffSet = 60N) ....uuuueiiiiiiii i i r e rnaneeaaas 1708
29-53. LIN Receive Buffer 0 Register (LINRDO) (OffSet = 64h) ...uiuueiiiiiiiiiiii i e 1709
29-54. LIN Receive Buffer 1 Register (RD1) (OffS€t = 68N) ...uuviiuiiiiiiiiiiiiiiriiri i 1710
29-55. LIN Mask Register (LINMASK) (OffSet = BCH) . .uuiiusirintiisiiisiie i raas 1711
29-56. LIN ldentification Register (LINID) (OffSet = 70N) v1uuuuueiiiiniseiiiie i s s sa e aanes 1712
29-57. LIN Transmit Buffer 0 Register (LINTDO) (OffSet = 74h) ..uueiiieiiiiiiiiiiiri e 1713
29-58. LIN Transmit Buffer 1 Register (LINTD1) (OffSet = 78h) ....uueiiiiiii i ine e aas 1713
29-59. Maximum Baud Rate Selection Register (MBRS) (0ffset = 7Ch) ...uviiiiiiiiiiiii i e 1714
29-60. Input/Output Error Enable Register (IODFTCTRL) (0ffset = 90h) ..uuviiuiiiiiiiiiiiiiini e naeens 1715
30-1. Detailed SCI BIOCK DIGQIam ... .ueeeieteiiaineesaaaneesaaaane s saanssssaansessaansassaanntsssaannessaaannessannnes 1719
30-2. Typical SCI Data Frame FOMMALS .uuuuuetesirutseisisnesraianssssiarsssasssssssissessssassestaansnessansnnsssnnnns 1720
30-3. Asynchronous Communication Bit TIMING . ..euueusueerutiruseiiseinee e iaiessanrrans 1721
30-4. Idle-Line Multiprocessor CommuNICatioN FOMMAL ... ..ueeiiieeiiiitesiaaee e raanr e ssanressanrersaanneeaanns 1723
30-5. Address-Bit Multiprocessor CommuNiCation FOMMIAt. . ...uuiiuueeisiiunesiiinteirintesirasresraarsasaannreaaans 1724
30-6.  General INterrUPt SCNEMIE . v ettt e e et 1725
30-7. Interrupt Generation for GIVEN FIAgS .. ...oiiiieiiiiii i r e s r e e s aaaa e s rranae s aannnns 1726
30-8. SCI Global Control Register 0 (SCIGCRO) [OffSet = 00] +.uuuuuesirinnnesiiinnnsisinrerrainnrersannreasainneaaanns 1734
30-9. SCI Global Control Register 1 (SCIGCRL1) [0ffset = 04h]...uuiiuiiiieiiiiiniriiri i 1735
30-10. SCI Set Interrupt Register (SCISETINT) [0ffSet = OCh] .vuvuuiiiueiiiiiiiinii i 1738
30-11. SCI Clear Interrupt Register (SCICLEARINT) [0ffSet = 10N] uvuiiiiueeiiiiieeiiiiieiriersieressinnneaaaas 1740
30-12. SCI Set Interrupt Level Register (SCISETINTLVL) [offset = 14h] ...vvviiiiiiiiiiiiiiini i 1742
30-13. SCI Clear Interrupt Level Register (SCICLEARINTLVL) [offset = 18h] ..vvviveiiiiiiiiiiiiininineinneens 1743
30-14. SCI Flags Register (SCIFLR) [OffSEt = LCN] . .uuusiiiiuiseiiiteiriirsissssis s ssiiae s aanss s saansesssannes 1745
30-15. SCI Interrupt Vector Offset 0 (SCIINTVECTO) [0ffset = 20N]...uuviiuiiiieiiiiiiiiinie s eneenas 1749
30-16. SCI Interrupt Vector Offset 1 (SCIINTVECTL) [offset = 24h]....uviiniiiiiiiiiiiiiini e 1749
30-17. SCI Format Control Register (SCIFORMAT) [0ffset = 28N] ..uuviiiiiiiiiiiiiiiriii e e 1750
30-18. Baud Rate Selection Register (BRS) [0ffSet = 2Ch] ..uuuiiiiiiiiiiiiiii i e 1751
30-19. Receiver Emulation Data Buffer (SCIED) [0ffS€t = 30N] +.uuueiiuesiisiiiiiiiii i riarsneeas 1752
30-20. Receiver Data Buffer (SCIRD) [0ffSet = 34N ..uuuiiiiiiiiii i s e raas 1752
30-21. Transmit Data Buffer Register (SCITD) [0ffset = 38h]...uiiiuiiiiiiiiiiiiii e 1753
30-22. SCI Pin I/O Control Register 0 (SCIPIOO0) [0ffSet = 3Ch] 1.uviiieiiiiiiiiiiii i 1753
30-23. SCI Pin I/O Control Register 1 (SCIPIOL) [0ffSet = 40N]. . uuuueiiiiineiiiitssiiireriirsainnrsssaineeaaans 1754
30-24. SCI Pin I/O Control Register 2 (SCIPIO2) [0ffset = 44h] ..uviiiiiiiiiii i 1755

SPNU563A—March 2018 List of Figures 63

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
30-25. SCI Pin I/O Control Register 3 (SCIPIO3) [0ffset = 48h]..uuiiiiiiiiiiiiiiiiii s 1756
30-26. SCI Pin I/O Control Register 4 (SCIPIO4) [0ffSet = 4Ch] 1.uviiiiiiiiiiiiiii e 1757
30-27. SCI Pin I/O Control Register 5 (SCIPIO5) [0ffSet = 50N]. . uuuueiiiiieeiiiiiesinisriirsii s 1758
30-28. SCI Pin I/O Control Register 6 (SCIPIOB) [0ffset = 54N] ..uviiiiiiiiiiiiiiii i e 1759
30-29. SCI Pin I/O Control Register 7 (SCIPIO7) [OffSet = 58N]...uuiiiiiiiiiiiiiiiii i 1760
30-30. SCI Pin I/O Control Register 8 (SCIPIO8) [offset = BCh] 1.uuuiiiiiiieiiiiiieiiiiie i snieeeaaas 1760
30-31. Input/Output Error Enable Register (IODFTCTRL) [0ffset = 90h]...uvviiuiiiiiiiiiiiiiiivi e 1761
110 v €1 = @ U Tod 1T o = 1763
31-1. Multiple 12C Modules CoNNECLION DIAGIaIM v .uuueiiisesetransesssasressaannessaannrsssainnssasasnnsssasnnssssnnes 1766
31-2.  SIMPIle 12C BIOCK DIBGIAIM . uuuutiueesstssssessesaate e saess s ssas s sa s s s s sa st ae s s e e e e saa e s nsrneanes 1768
31-3. Clocking Diagram for the 12C MOGUIE ......ueiieiiiiiiiri i i eaaes 1769
31-4. Bit Transfer 0N the 12C BUS .iuuiiisiiiisiiiiiii i i raaes 1770
31-5. 12C Module START and STOP CONAILIONS . tuuuueiutinueeistirseiistsres s s aeiannerns 1771
31-6. 12C MOdUIE Data TranS el .. u s ettt st a e 1771
31-7. 12C Module 7-Bit AddreSSing FOMMAL .. ...uuiiiueteiiiiineiiie i s asasesssaisnessannsnsssannes 1772
31-8. 12C Module 10-bit ADAreSSing FOMMAL. ... uueieeiiseiiierirre s rs s sa s sar s aanaraes 1772
31-9. 12C Module 7-Bit Addressing Format with Repeated START ..ooiiiiiiiiii i reanneeenas 1772
31-10. 12C Module in Free Data FOrMAT....uuiiiiiseiiiiiiieiisinisisise i s i rassianns 1773
31-11. Arbitration Procedure Between Two Master TranSMItterS ....ueeveesrieriiieiieeiiierineiaessinsraneeraaeas 1776
31-12. Synchronization of Two 12C Clock Generators During Arbitration ......veeeviseiiieirisiniriiineaneens 1777
31-13. 12C Own Address Manager Register (I2COAR) [0ffSet = 00] ..vvviuuueiirinneiiiireriieraierraanneaaaas 1782
31-14. 12C Interrupt Mask Register (I2CIMR) [0ffSet = 04N] +..uuiiiuiiiiiiiirii i i ree s 1783
31-15. 12C Status Register (I2CSR) [0ffSEt = 08h] ... uuueiiii i r e rraae e s annns 1784
31-16. 12C Clock Divider Low Register (I2CCKL) [OffSet = OCh] .uuuueiiiiiiieiiiiieeiriiesrnirsssiinn s ssaineeaans 1787
31-17. 12C Clock Control High Register (I2CCKH) [0ffset = 10N] v.uuviiuiiiiiiiiiiiiiiiie s saeeas 1787
31-18. 12C Data Count Register (I2CCNT) [OffSet = 14N] 1.uuuiiiiiiii i s e raaan e s annnes 1788
31-19. 12C Data Receive Register (I2CDRR) [OffSet = 18] ...uviiiiiueiiiiiiieiiiii i sninneaaaas 1788
31-20. 12C Slave Address Register (I2CSAR) [0ffset = LCh] ..uuuiuiiiieiiiiiiriri s reenas 1789
31-21. 12C Data Transmit Register (I2CDXR) [0ffSet = 20N] . ..coiiiiiiiiii i rrine e aaas 1789
31-22. 12C Mode Register (I2CMDR) [OffSEt = 24N]...uuuiiiiieiiiiiiii i i r s araar s raanes 1790
31-23. Typical Timing Diagram of Repeat MOAE .....vueiiieiiiiiie i s s naas 1792
31-24. 12C Interrupt Vector Register (I2CIVR) [0ffset = 28] ...iiueiiiiiiii i r e e e aaas 1793
31-25. 12C Extended Mode Register (I2CEMDR) [0ffset = 2Ch] vuuuuuiiiiiiiiiiiii i 1794
31-26. 12C Prescale Register (I2CPSC) [OffSet = 30N] .uuueiiiniiiiiii i s e raas 1794
31-27. 12C Peripheral ID Register 1 (I2CPID1) [0ffset = 34N] .ottt e e aaaas 1795
31-28. 12C Peripheral ID Register 2 (I2CPID2) [0ffset = 38N] ..uiiiuuiiiiiiiiiiiiiii i s 1795
31-29. 12C DMA Control Register (I2CDMACR) [0ffSet = 3Ch]..uiiueiiiiiiiiiiiiii i s ree s 1796
31-30. 12C Pin Function Register (I2CPFNC) [0ffset = 48] ...coiiiiiiii i eaaas 1796
31-31. 12C Pin Direction Register (I2CPDIR) [OffSet = 4Ch] .uuiiiiiiiiiiiii i s 1797
31-32. 12C Data Input Register (I2CDIN) [OffSet = 50N] +.uuuiiuiiiiiiiiii i aaas 1797
31-33. 12C Data Output Register (I2CDOUT) [OffSEE OX54] .. uuuiiiiiiiiiiii et sr e s e aananneeaans 1798
31-34. 12C Data Set Register (I2CDSET) [OffSet = 58] ....uuuueiiiiieiiiiieiii i iie s anieesaanes 1798
31-35. 12C Data Clear Register (I2CDCLR) [0ffSet = 5Ch]..uuuiiiiriiiiiiiiiiriii s naeenas 1799
31-36. 12C Pin Open Drain Register (I2CPDR) [0ffSet = B0N] ...uuuieiiiii i i ranineeaaas 1799
31-37. 12C Pull Disable Register (I2CPDIS) [OffSet = 64N] ..uuueiiiieeiiiiieiiii i s anaas 1800
31-38. 12C Pull Select Register (I2CPSEL) [OffSet = B8] ...uuuuiiiiiiiiiiiiriiiir i naes 1800
31-39. 12C Pins Slew Rate Select Register (I2CSRS) [0ffSet = BCh]....uueiiiiii i iaeee e 1801
31-40. Difference between Normal Operation and Backward Compatibility Mode........cccvviiiiiiiiiiiiiiinnnnns 1802
32-1. EMAC and MDIO BIOCK DIBGIAM . .uuuuseiuseieerneissessssssss s ssne s sssssasssasssanssannssansiannssnns 1805
64 List of Figures SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

13 TEXAS

INSTRUMENTS

www.ti.com

32-2. Ethernet Configuration—MIl CONNECIONS ..vuiuueiiueiritiieris it sar s s raearanerans 1807
32-3. Ethernet Configuration—RMII CONNECHONS. .. ..utiiiit ettt raane e sraann e saaanne s saannnesaanns 1809
32-4. Ethernet Frame FOrMat. . oueuiieeiiseiiiiiii i i sass st ra e nannaannes 1811
12t T = T T ol I 1= o3 ] o] () o 0= 1812
32-6. Typical Descriptor LINKEA LISt . ....cuueeeiiiiieiiiieeera i esaa e s ss e s saa e s s saanne s ssannn e s sannneeaaannees 1813
32-7. Transmit Packet Add FIOW Chart......veivisiiisiiiiieiiiiiiii i saanssaaenaes 1815
32-8. Generate Transmit Packet FIOW Chart .......vieeiiiiiiiiii i e raes 1816
32-9. Transmit Queue Interrupt Processing FIOW Chart .......ooiieiiiiiiie i rninn e aaaas 1817
32-10. Transmit Buffer DeSCHPtOr FOIMAL ... ..ueeiiieeiiiiiete s s ss e ss e s ssanae s saansn s s sannessannnns 1819
32-11. Receive Buffer DeSCHPLOr FOIMMAL. .. uuuttuseiseirte ettt s e raas s rane s s raaeaanes 1823
32-12. EMAC Control Module BIOCK DIiagram ......seiseisssssssisssssssssseraseiasssisssassssisssannesassianssnnsians 1827
122 RS T/ 1B 1@ 20 1\V o To 0] [=3N =] (o Tod Sq D= o | = 0 1828
32-14. EMAC Module BIOCK DIiagIam .. uuueeissssuseissessesasssssssassssasssansssss s sssssannssssssanssannsiansisnns 1833
32-15. EMAC Control Module Revision ID Register (REVID) (offset = 00h).....ccvueiiiiiiiiiiiiiiiie e 1855
32-16. EMAC Control Module Software Reset Register (SOFTRESET) (offset = 04h) ....cvvviiiiiiiiiiieiiiinnnnnns 1855
32-17. EMAC Control Module Interrupt Control Register INTCONTROL) (offset = 0Ch) ....vvvvviiiiiiieininninnnnn 1856
32-18. EMAC Control Module Receive Threshold Interrupt Enable Register (CORXTHRESHEN) (offset = 10h).. 1857
32-19. EMAC Control Module Receive Interrupt Enable Register (CORXEN) (offset = 14h) ......c.covviiivviiiinnnnnn. 1858
32-20. EMAC Control Module Transmit Interrupt Enable Register (COTXEN) (offset = 18h) .....cvvivivieiiinninnnnn 1859
32-21. EMAC Control Module Miscellaneous Interrupt Enable Register (COMISCEN) (offset = 1Ch) ......vcvevan 1860
32-22. EMAC Control Module Receive Threshold Interrupt Status Register (CORXTHRESHSTAT) (offset = 40h) 1861
32-23. EMAC Control Module Receive Interrupt Status Register (CORXSTAT) (offset = 44h) .....cocvviiiiinnnnnnn. 1862
32-24. EMAC Control Module Transmit Interrupt Status Register (COTXSTAT) (offset = 48h) .....cvvvvieiiinninnnn, 1863
32-25. EMAC Control Module Miscellaneous Interrupt Status Register (COMISCSTAT) (offset = 4Ch)............. 1864
32-26. EMAC Control Module Receive Interrupts Per Millisecond Register (CORXIMAX) (offset = 70h)............ 1865
32-27. EMAC Control Module Transmit Interrupts Per Millisecond Register (COTXIMAX) (offset = 74h) ........... 1866
32-28. MDIO Revision ID Register (REVID) (0OffSet = 00N) ..uuuiiiuisiiiiiissiiieiiisnirsssinessaiassannes 1867
32-29. MDIO Control Register (CONTROL) (OffSet = 04N) ..uuuuiiieiiiiiiniiiir i aaneas 1868
32-30. PHY Acknowledge Status Register (ALIVE) (OffSet = 08h) ....ceiiiiiiiiiii i r e eaas 1869
32-31. PHY Link Status Register (LINK) (OffSet = OCh) ..uiuuueiiiiisiiiiie i i ss s a e s anaaes 1869
32-32. MDIO Link Status Change Interrupt (Unmasked) Register (LINKINTRAW) (offset = 10h) .....cvvvvinennnes 1870
32-33. MDIO Link Status Change Interrupt (Masked) Register (LINKINTMASKED) (offset = 14h) ........cvcvvnnes 1871
32-34. MDIO User Command Complete Interrupt (Unmasked) Register (USERINTRAW) (offset = 20h)........... 1872
32-35. MDIO User Command Complete Interrupt (Masked) Register (USERINTMASKED) (offset = 24h) ......... 1873
32-36. MDIO User Command Complete Interrupt Mask Set Register (USERINTMASKSET) (offset = 28h)........ 1874
32-37. MDIO User Command Complete Interrupt Mask Clear Register (USERINTMASKCLEAR) (offset = 2Ch). 1875
32-38. MDIO User Access Register 0 (USERACCESSO0) (0ffset = 80N) ..uuuviiuiiiiniiiiiiriiriirinnenaennneens 1876
32-39. MDIO User PHY Select Register 0 (USERPHYSELDO) (offset = 84h) ...eiiiiiiiiii i 1877
32-40. MDIO User Access Register 1 (USERACCESS1) (offset = 88h) ...uuvviiiiieiiiiiiiiiiiiiiie e 1878
32-41. MDIO User PHY Select Register 1 (USERPHYSEL1) (offset = 8Ch).....vvvuiiiiiiiiiiiiiiiiiiiee e 1879
32-42. Transmit Revision ID Register (TXREVID) (0ffSet = 00N).....ueiiiiiiiiiiiiii i rrrr s ranneeanas 1883
32-43. Transmit Control Register (TXCONTROL) (OffSet = 04h) ...uuueiiiiiieiiiiie i e nanneneaas 1883
32-44. Transmit Teardown Register (TXTEARDOWN) (0Offset = 08h) ...uvvuviiiiiiiiiiiiiii i naeens 1884
32-45. Receive Revision ID Register (RXREVID) (0ffSet = 10N) ...uuueiiiiiiiiiiiiie i e r s e rrnaneeenas 1884
32-46. Receive Control Register (RXCONTROL) (Offset = 14h) ...uueiiiiiiiiiiiii i e eeaas 1885
32-47. Receive Teardown Register (RXTEARDOWN) (OffSet = 18h) v.uuviueiiiniiiiiiiiiiiiii i naennneens 1885
32-48. Transmit Interrupt Status (Unmasked) Register (TXINTSTATRAW) (offset = 80h) ....vvvvviiiiiiiiininninnnn, 1886
32-49. Transmit Interrupt Status (Masked) Register (TXINTSTATMASKED) (offset = 84h) .....evvviiiiiiiiinnnnnnns 1887
32-50. Transmit Interrupt Mask Set Register (TXINTMASKSET) (offset = 88h) .....vvviiiiiiiiiiiiiiiiiiiinens 1888
SPNU563A—March 2018 List of Figures 65

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

13 TEXAS
INSTRUMENTS

www.ti.com

32-51. Transmit Interrupt Mask Clear Register (TXINTMASKCLEAR) (offset = 8Ch)......ovviiuiiiiieiinniniennnnns 1889
32-52. MAC Input Vector Register (MACINVECTOR) (OffSet = 90N) ...euiiiiiiii i e r e e e 1890
32-53. MAC End Of Interrupt Vector Register (MACEOIVECTOR) (offset = 94h) .....ccoieviiiiiiniiiiiiiiiiieeenns 1891
32-54. Receive Interrupt Status (Unmasked) Register (RXINTSTATRAW) (offset = AOh) ...ovvvvviiiiiiiiininninnnnn 1892
32-55. Receive Interrupt Status (Masked) Register (RXINTSTATMASKED) (offset = Adh).....ccvvivviiniininnnnnnn, 1893
32-56. Receive Interrupt Mask Set Register (RXINTMASKSET) (offset = A8h) ....cvviiiiiiiiiiiiiiiiiiiiieeens 1894
32-57. Receive Interrupt Mask Clear Register (RXINTMASKCLEAR) (offset = ACh) ...vvvieiiiiiiiiiiinienns 1895
32-58. MAC Interrupt Status (Unmasked) Register (MACINTSTATRAW) (offset = BOh)......vvvvviiiiiniininnnnnnns 1896
32-59. MAC Interrupt Status (Masked) Register (MACINTSTATMASKED) (offset = B4h) .....ccvvviiiiiiiiinnninnns 1896
32-60. MAC Interrupt Mask Set Register (MACINTMASKSET) (offset = B8h) ...vvvvviiiiiiiiiiiiiiiiiiie e 1897
32-61. MAC Interrupt Mask Clear Register (MACINTMASKCLEAR) (offset = BCh) ....cvvviviiiiiiiiiiiiininans 1897
32-62. Receive Multicast/Broadcast/Promiscuous Channel Enable Register (RXMBPENABLE) (offset = 100h) .. 1898
32-63. Receive Unicast Enable Set Register (RXUNICASTSET) (offset = 104h) ...cvvvvviiiiiiiiiiiniineinaeens 1900
32-64. Receive Unicast Clear Register (RXUNICASTCLEAR) (offset = 108h).....ccviiiiieiiiiiiiiiiiin e inniaeeenns 1901
32-65. Receive Maximum Length Register (RXMAXLEN) (offset = 10Ch) ...vviieiiiiiiiiiiiiiiiiiinnieeenans 1901
32-66. Receive Buffer Offset Register (RXBUFFEROFFSET) (offset = 110h) ..vvviviiiiiiiiiiiiiiiini e nnens 1902
32-67. Receive Filter Low Priority Frame Threshold Register (RXFILTERLOWTHRESH) (offset = 114h).......... 1902
32-68. Receive Channel n Flow Control Threshold Register (RXnFLOWTHRESH) (offset = 120h-13Ch).......... 1903
32-69. Receive Channel n Free Buffer Count Register (RXnFREEBUFFER) (offset = 140h-15Ch) .........cveve 1903
32-70. MAC Control Register (MACCONTROL) (0ffset = 160R) ....uueeiiiiieiiiiiiii i rranneeanas 1904
32-71. MAC Status Register (MACSTATUS) (OffSet = 164h) ..uuiiiuuieiiiiiiiiiii i s s anaas 1906
32-72. Emulation Control Register (EMCONTROL) (0ffset = 168N) +.uuuviiueriiiiiiieiiiiiii i nnaeans 1908
32-73. FIFO Control Register (FIFOCONTROL) (0Offset = 16Ch) ..uuuiiiiiiiiiiiiii i e rnineeaaas 1908
32-74. MAC Configuration Register (MACCONFIG) (0ffSet = 170h)...cuiiiueiiiiiieiiiieiiie s ssaanneeeaas 1909
32-75. Soft Reset Register (SOFTRESET) (0ffSet = 174h) ...uuiiiiiiiiiii i e n e e 1909
32-76. MAC Source Address Low Bytes Register (MACSRCADDRLO) (offset = 1D0ON) ..vuvvviuieriseiineininninnens 1910
32-77. MAC Source Address High Bytes Register (MACSRCADDRHI) (offset = 1D4h) .....ccvvviiiininiiiinnnnnnns 1910
32-78. MAC Hash Address Register 1 (MACHASH1) (offset = 1D8h) ..uvvuuiiiuiiiiieiiiiiiieiisiennernnsianens 1911
32-79. MAC Hash Address Register 2 (MACHASH2) (0ffset = IDCh) ..uuuuiiiiiiiii i i reare s raanneeenas 1911
32-80. Back Off Random Number Generator Test Register (BOFFTEST) (offset = 1EOh).....ccvvvviiieiiiinnnnnnns 1912
32-81. Transmit Pacing Algorithm Test Register (TPACETEST) (offset = 1E4h) ....civvvviiiiiiiiiiiiiiiiiieaens 1912
32-82. Receive Pause Timer Register (RXPAUSE) (0ffset = 1E8N) ..uciieiiiiiiiiii i nrnaneeeaas 1913
32-83. Transmit Pause Timer Register (TXPAUSE) (offset = 1TECh) ...iviiuiiiiiiiiiiiiii i ennine e naas 1913
32-84. MAC Address Low Bytes Register (MACADDRLO) (offset = 500h)....ccuviiuiiiiiriiiiiiiiirineineenaens 1914
32-85. MAC Address High Bytes Register (MACADDRHI) (offset = 504h) ...coiiiiiiiiiiiiiiii i raaeeees 1915
32-86. MAC Index Register (MACINDEX) (OffSet = 508hN) 1.uuuuiiiiuineiiiiineiiiie s ssninnsssninnsanans 1915
32-87. Transmit Channel n DMA Head Descriptor Pointer Register (TXnHDP) (offset = 600h-61Ch)............... 1916
32-88. Receive Channel n DMA Head Descriptor Pointer Register (RXnHDP) (offset = 620h-63Ch) ............... 1916
32-89. Transmit Channel n Completion Pointer Register (TXnCP) (offset = 640h-65Ch) ........ccvvviiiiviiiinnnnnnns 1917
32-90. Receive Channel n Completion Pointer Register (RXnCP) (offset = 660h-67Ch).......cccvviiiiiiiiinninnnn, 1917
1S S = 11151 (101 =T ] =T 1918
33-1. Capture and APWM Modes Of OPEration .....ueseiriuetssriinntessiinnessainrsssaisnssasassesisasnsssaansnsssannns 1929
ICHC B2 @7 1o (1] {8 0] o1 {0 o T =T |- oo 1930
13 N V= | 12T o= 1 o {0 1931
33-4. Prescale FUNCHON WaVe OrMS ... uueiiissiisiiisiineiisiirisss s ar s aa e naaes 1931
33-5.  ContinUOUS/ONE-SNOT BIOCK .+ utieiiiatiiee st r st e e s s n e nnes 1932
33-6. Counter and Synchronization BIOCK .....uivssiiussrissiiiriiiise s s raaeaaaes 1933
O R 101 0= (W] 1 3 I =T 2 /T T 11 ] 1934
33-8. PWM Waveform Details of APWM Mode OPeration. . ...uvseiseerissiiserinriissiineianessinsisnsssinssanneias 1935
66 List of Figures SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS

INSTRUMENTS

www.ti.com
33-9. Capture Sequence for Absolute Time-stamp and Rising Edge Detect.......ccvvviiiiiiiiniiniieiiinieennns 1937
33-10. Capture Sequence for Absolute Time-stamp With Rising and Falling Edge Detect..........cccevvviiininann.. 1939
33-11. Capture Sequence for Delta Mode Time-stamp and Rising Edge Detect .......ccvvviiiiiiiiiiiiiniiinennns 1941
33-12. Capture Sequence for Delta Mode Time-stamp With Rising and Falling Edge Detect ........ccvvvvvvineinnes 1943
33-13. PWM Waveform Details of APWM Mode OpPEratioN. .....uvcuueiiiiiseiiaatesiraanresaaasessaaanresaannneaaanns 1945
33-14. Time-Stamp Counter Register (TSCTR) [0ffSet = 00N]...iuuureiiiie i i s anaes 1946
33-15. Counter Phase Control Register (CTRPHS) [0ffset = 04h] ...oiiuiiiiiiiiiiii i e 1946
33-16. Capture-1 Register (CAPL) [0ffSEt = O8h]....uuuieiiiiii i s e r s rrne s rrane s s annns 1947
33-17. Capture-2 Register (CAP2) [0ffSEt = OCh] 1 uuuuieiiiieiiii s rri s as e ssaar e s saanne s aaanns 1947
33-18. Capture-3 Register (CAP3) [0ffSet = L0N] .. uuuuueiieiiieeiiirie i aanerans 1948
33-19. Capture-4 Register (CAP4) [0ffSet = LAN] ...t r e a e s rranna s s aannns 1948
33-20. ECAP Control Register 2 (ECCTL2) [OffSet = 28] 1.uuueiiiiiieiiiiisiiiiie s sssinne s aaans 1949
33-21. ECAP Control Register 1 (ECCTLL) [OffSet = 2AN] cuuuiiiiiiiiiniieiiri i s rannaans 1951
33-22. ECAP Interrupt Flag Register (ECFLG) [0ffSet = 2Ch] uuiiiiiiiii i ne e eaes 1953
33-23. ECAP Interrupt Enable Register (ECEINT) [offset = 2ER] ....uuiiiiiiiiiiii i 1954
33-24. ECAP Interrupt Forcing Register (ECFRC) [0ffset = 30N] ..uvviiiiiiiiiiiiii i 1955
33-25. ECAP Interrupt Clear Register (ECCLR) [OffSet = 32h] ..uuuiiiiiiii i e e r e e eaas 1956
B0t R @ o] 0% I = o o = 51 1958
34-2. QEP Encoder Output Signal for Forward/Reverse MOVEMENT ....uvueeiiutiriieiiirinsiinsisisesinneriesianeaas 1958
34-3.  INAEX PUISE EXAMPIE ... ueiiiiiii ittt ittt r ettt e et s s e e s s e a s s s s s n e e s s n e s s a i n e e aaann e annneen 1959
34-4. Functional Block Diagram of the eQEP Peripheral ........couiiiiiiiiiiiiii i e 1961
34-5. Functional Block Diagram of DECOUEr UNIt .....ueiueireeiissiiieiiterissiiessiessasssiassanesasssaneasnnssans 1963
34-6. Quadrature Decoder State MaChiNg ... .iiiii it i i isseeee e s sasaaeaaasasnnsatreeeessssseannnnnnnnns 1964
34-7. Quadrature-clock and Direction DECOAING +..uuuueeiiiuuneiiiintneiriintesraasresraanrsssaannrsssainrssaaannssisnnns 1965
34-8. Position Counter Reset by Index Pulse for 1000 Line Encoder (QPOSMAX = 3999 or FOFh) ............... 1967
34-9. Position Counter Underflow/Overflow (QPOSMAX = 4) ..iuuiiiiiiiiiiiiiiiiiiiiiiesineansssisesinrsasenas 1968
34-10. Software Index Marker for 1000-line Encoder (QEPCTL[IEL] = 1) cuuvriiiiiuiiiininieiiiinnsiininnesinannneenas 1970
34-11. Strobe Event Latch (QEPCTLISEL] = 1) tiuutiuutiiteiintinseinnsssiassannsssssasssssssansssnsssansssnnssannsanns 1970
34-12. eQEP POSItioN-COMPAre UNt ... .ueeiieteiiite it e s r s e e ssa s e s sa s e s saannn e s saannasssannnesaannnes 1971
34-13. eQEP Position-compare Event Generation POINTS......uuiviieeeiiiiiesiiiiieiiirsssinsrssainssssinnnssannns 1972
34-14. eQEP Position-compare Sync Output PUlISE StretCher....viee e ee e s arnr e ennneenanas 1972
34-15. eQEP Edge Capture UNIt ...t esa e s saaaase s s aaae st saaa e s saan s e s ssann e s s saannessaannnesaanness 1974
34-16. Unit Position Event for Low Speed Measurement (QCAPCTL[UPPS] = 0010) ....uvvviuurrrriinnrerninnneinnns 1974
34-17. eQEP Edge Capture Unit - TimiNg DetailS .....ueiiueiretiiiiiieiirieiirir s sirerasssaeasinsaans 1975
B S T =T Ll VLY £ (o T (o o T 21 1976
34-19. €QEP UNIt TIME BASE tttttiiiiiiiiiiiiinsssstnnsssssssiisssssssssssssssssssssmsssssssssssssmnmeeemmtiimessssssnnnnnnns 1976
34-20. EQEP INtErrupt GENEIAtION «.uuueissestistssssiate st a s s st s e s s st e s e s e s s a e ta s s rsan e e snes 1977
34-21. eQEP Position Counter Register (QPOSCNT) [0ffSet = 00N] +.uvviiuiiiieiiiiiiiiiri i raeaas 1979
34-22. eQEP Position Counter Initialization Register (QPOSINIT) [offset = 04h] .....vviiieiiiiiiiiiiii e 1979
34-23. eQEP Maximum Position Count Register (QPOSMAX) [offset = 08h] .....vveiiiiiiiiiiiiiiiiii e 1979
34-24. eQEP Position-Compare Register (QPOSCMP) [offset = OCh] ..uvvuviiiiiiiiiiiiiiiri e 1980
34-25. eQEP Index Position Latch Register (QPOSILAT) [offset = 10N]...uueiiiiiiieiiiiiiiiiiirii e 1980
34-26. eQEP Strobe Position Latch Register (QPOSSLAT) [offset = 14h] .oviuiiiiiiiiiiiiiiiiirinee e 1980
34-27. eQEP Position Counter Latch Register (QPOSLAT) [offset = 18h]...cciiiiieeiiiiiiiii e 1981
34-28. eQEP Unit Timer Register (QUTMR) [0ffSEt = L1Ch] cuuuuiiiiuiiiiiiiieiiiii i s s s i rnine s ananes 1981
34-29. eQEP Unit Period Register (QUPRD) [0ffSet = 20N]....uuiiuuiiiiiiiieiiinie i ssieesanneaas 1981
34-30. eQEP Watchdog Period Register (QWDPRD) [0ffset = 24h] ... e 1982
34-31. eQEP Watchdog Timer Register (QWDTMR) [OffSet = 26N] ..vvviiiiuiiiiiiiiiiii i rriaeeeeaas 1982
34-32. eQEP Control Register (QEPCTL) [0ffSet = 28h] +.uuviiiiiiiiiiiiiiiiini s ee s 1983

SPNU563A—March 2018 List of Figures 67

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
34-33. eQEP Decoder Control Register (QDECCTL) [0ffSet = 2AN] .uuuuiiiiiiiiiiiiiiii i anaeens 1985
34-34. eQEP Position-Compare Control Register (QPOSCTL) [offset = 2Ch] ..uvvvieiiiiiiiiiiiiiiininae 1986
34-35. eQEP Capture Control Register (QCAPCTL) [0ffset = 2Eh]....ciiiiiiiiiiiiiiii i niaeeeeaas 1987
34-36. eQEP Interrupt Flag Register (QFLG) [0ffset = 30N] +.uuuiiiuiiiiiiiiiiiii i s ree s 1988
34-37. eQEP Interrupt Enable Register (QEINT) [0ffset = 32h] «.uuuuneiiiiiii i e 1989
34-38. eQEP Interrupt Force Register (QFRC) [OffSet = 34N] .uvuiiiuiiiiiiiiiiii i s 1990
34-39. eQEP Interrupt Clear Register (QCLR) [0ffset = 36h] ...uviieiiiiiiiiiiiii i 1991
34-40. eQEP Capture Timer Register (QCTMR) [0ffset = 38h].....uuuiiiiiiii i e eaas 1992
34-41. eQEP Status Register (QEPSTS) [0ffSet = BAN] .ttt i 1993
34-42. eQEP Capture Timer Latch Register (QCTMRLAT) [offset = 3Ch]...uviiiiiiiiiiiiiiini e 1994
34-43. eQEP Capture Period Register (QCPRD) [offset = 3EN] +..uviiiiiiiiiiiiiiii i 1994
34-44. eQEP Capture Period Latch Register (QCPRDLAT) [OffSet = 42N] .uviiiiiniiiiiiiiiiiii i nnaaeeas 1994
35-1. MUItiple EPWIM MOGUIES . .. vt sttt s st e et e e e s e s s e s s s s e e s e s e e s e s s e e sar s a e e nanes 1997
35-2. Submodules and Signal Connections for an ePWM ModUIE ......ovveiiiiiiiiiiiiiii i 1998
35-3. Time-Base Submodule BIOCK DIiagram .....uueseesiiiussesiiiutssiiistessainnrsssianssssasnnssssasssssainnsssnnnns 2002
35-4. Time-Base Submodule Signals and REQISErS .uuuuiireeiiiiiiieiiisiri i s saeenas 2003
35-5. Time-Base Frequency and Periof ... ..eeo it r e e s s raee s s ane s saanne s saanne e aannns 2005
35-6. Time-Base Counter Synchronization SChemMe......ccuiiiiiiiiiii i e 2006
35-7. Time-Base Up-Count Mode WaVefOrMS .. ..uuueeiiueiiiiiii e i srre e s s s s s s raaeaanenaes 2008
35-8. Time-Base Down-Count Mode WaVEfOrMS ... uueiiueiretiiiiise i s s ranesnnenans 2009
35-9. Time-Base Up-Down-Count Waveforms, TBCTL[PHSDIR = 0] Count Down On Synchronization Event... 2009
35-10. Time-Base Up-Down Count Waveforms, TBCTL[PHSDIR = 1] Count Up On Synchronization Event ...... 2010
35-11. Counter-Compare SUDMOUUIE ... uutieteiseiiteris s saa s a e raaeaaaes 2010
35-12. Detailed View of the Counter-Compare SUDMOAUIE .......oviueiiiiiiieiiiiii i i eaaas 2011
35-13. Counter-Compare Event Waveforms in Up-Count MOOE ......vvuviviiiiiiiiiieiinisiinieesianenesnneans 2013
35-14. Counter-Compare Events in DOWN-COUNt MOOE ... ...uueiiiiii et iiaeee i aaate s sn e ssaann e s anannnesannas 2013
35-15. Counter-Compare Events In Up-Down-Count Mode, TBCTL[PHSDIR = 0] Count Down On
VLT 01 (0] 4= Lo T =T o | 2014
35-16. Counter-Compare Events In Up-Down-Count Mode, TBCTL[PHSDIR = 1] Count Up On Synchronization
T ] 2014
35-17. Action-Qualifier SUDMOTUIE ... .uisueei i st rnes 2015
35-18. Action-Qualifier Submodule INPUtS and OULPULS ... .uueeeiiiiie et riaeee s aanressaanr e srann s saaannesaannns 2016
35-19. Possible Action-Qualifier Actions for EPWMxA and EPWMXB OULPULS ..uueviiiiiesiiiiineiiiinesisanneesas 2017
35-20. Up-Down-Count Mode Symmetrical Waveform ......cvveiiiiiiiii i e e s 2020
35-21. Up, Single Edge Asymmetric Waveform, With Independent Modulation on EPWMxA and
EPWMXB—ACHVE HigN . uueiiiiiei i e r e s a s e s s rennas 2021
35-22. Up, Single Edge Asymmetric Waveform With Independent Modulation on EPWMxA and
D2 T 0 1= o 2022
35-23. Up-Count, Pulse Placement Asymmetric Waveform With Independent Modulation on EPWMXA ........... 2023
35-24. Up-Down-Count, Dual Edge Symmetric Waveform, With Independent Modulation on EPWMXxA and
EPWMXB —— ACHVE LOW 1 uttiiatiite ittt rs i sa e s e s et s e s e s s s e s e s s s et n s s a e aa e s n e nane s 2025
35-25. Up-Down-Count, Dual Edge Symmetric Waveform, With Independent Modulation on EPWMxA and
EPWMXB — COMPIEMENTAINY . utt ettt iasessse s raesaae e s e seae s s s s e s sa st s sr e s s e asn e s nsanees 2026
35-26. Up-Down-Count, Dual Edge Asymmetric Waveform, With Independent Modulation on EPWMxA—Active
O Lttt ettt e e e e e e e e e e e e e e r e e reras 2027
35-27. Dead_Band SUDMOUUIE ... ettt r s e et 2028
35-28. Configuration Options for the Dead-Band SUbMOAUIE ........ooiiiiiiiii e aaas 2029
35-29. Dead-Band Waveforms for Typical Cases (0% < DUty < 100%0)...uuteruerinnerrnnrrmnsssiesssnnssnnsrsnsssnness 2031
35-30. PWM-Chopper SUDMOTUIE ... .uuiieeieiiiene e et e s s s s s s s s s e s e e st s e s n s s e e nanes 2033
35-31. PWM-Chopper Submodule Operational DetailS ... ..euvusiriueiiiiriseiiisiriri i 2034
35-32. Simple PWM-Chopper Submodule Waveforms Showing Chopping Action ONly ........ccevvviieieiiiinnnennns 2034
68 List of Figures SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
35-33. PWM-Chopper Submodule Waveforms Showing the First Pulse and Subsequent Sustaining Pulses...... 2035
35-34. PWM-Chopper Submodule Waveforms Showing the Pulse Width (Duty Cycle) Control of Sustaining
P U S 1ttt ittt 2036
35-35. Trip-ZONe SUDMOAUIE. ... uui it e e r e e e r e 2037
35-36. Trip-Zone Submodule Mode CONLrOl LOGIC . vuuuueisusersnirnserssinseriseiasesisnsasssisssanneranesannasannrans 2041
35-37. Trip-Zone Submodule INtErrUPt LOGIC. .. uuueiiuutesiitseiiaatessaitsessinaressainnssssannssasannesssannnsssannes 2042
35-38. Event-Trigger SUDMOUUIE ... .ueieeii ittt s s s e s e s n e s n e s e s s e e ranes 2043
35-39. Event-Trigger Submodule Inter-Connectivity of ADC Start of CONVErSioN......cvvvviriiiiiiririniieinen. 2044
35-40. Event-Trigger Submodule Showing Event Inputs and Prescaled OUtPULS......cvvvieiiiiieiiiinninneenans 2045
35-41. Event-Trigger INterrUPt GeNEIALOr . ... uuut e iuse st irterse it trae s s e e s s st e s s s e san s san s rernneanes 2047
35-42. Event-Trigger SOCA PUISE GENEIAION .uuiuueisterseiassirstiassssiss i sasssassratssassaarssarsransanns 2047
35-43. Event-Trigger SOCB PUISE GENEIALON ..uuiiiuutseirstessiinnressiseeiaaisssstsissstaaassessaasnsssansnessannnns 2048
35-44. Digital-Compare Submodule High-Level BIOCK Diagram ... ...vvuevrieriiisiineiiirinsinsssisssinennsianeens 2048
BT T B 107 N oV I R Y 7= o I o o =T o 2051
35-46. DCAEVT2 EVENt TrigOOING w1 tuuuttetnannesranessssnesssaasessasssnsssasnestaassssssannnsssasnnnsssssnnessssnnns 2051
35-47. DCBEVTL EVENE THOOEING Mt utttuteuntintesusssasessesase s sasssssssassssasssanssaanssanstsinssanrsannssnnes 2052
35-48. DCBEVT2 EVENt TrgOEING 1« uuuttetnntesaaaneesaaneessaanessaasnnessaannessaannasssannssssaannessssnnnesssnnnes 2052
B0 B V= o1 B 1Y T 2053
35-50. Blanking Window Timing DIAGIam . ..u..e e s e eueesseiseesnsssasssasssane s isisssasssasssanssannsrasiainssnns 2054
35-51. Simplified EPWM MOUUIE. ..u sttt r e e r e s e raaes 2055
35-52. EPWML1 Configured as a Typical Master, EPWM2 Configured as a Slave .......c.ccvvviiiiiiiiiiinninnnninns 2056
35-53. Control of Four Buck Stages. Here Foywn? Fowm? Fowms? Fowma «reerereeereieerinmmmiririnieieaiainnins 2057
35-54. Buck Waveforms for (Note: Only three bucks shown here) ........cooeiiiiiiiiii e 2058
35-55. Control of Four Buck Stages. (NOte: Foyms = N X Fayyme) e« eennneersmineesimmnneirmirssirannssrainnresainnneiins 2060
35-56. Buck Waveforms for (NOte: Fpyu, = Fpumpy)«rerereraraenererurrimiiintrrrisirnrassssnsnn e sasassennraraes 2061
35-57. Control of Two Half-H Bridge Stages (Fpymz = N X Fpyms) ««ceeeeeerranmemmminneeiaannesraanseriaannresaaannesaans 2063
35-58. Half-H Bridge Waveforms for (NOte: Here Foyus = Foums ) eeerresererrsnnnerrminnreimiinsissinssisinnsssmnnnnins 2064
35-59. Control of Dual 3-Phase Inverter Stages as Is Commonly Used in Motor Control ........ccvvvevvieiiinnnnnns. 2066
35-60. 3-Phase Inverter Waveforms for (Only One Inverter SNOWN) ...uvvveeiiiiiiseiiiriiisiieriaenaneens 2067
35-61. Configuring Two PWM Modules for Phase CONrol.......vvveeeiiiiissiiiiisiiisssinssssssinessssinnssannnns 2068
35-62. Timing Waveforms Associated With Phase Control Between 2 MOdUIES .......ccvvviiiiiiieiiiiiiiiininninnens 2069
35-63. Time-Base Status Register (TBSTS) [0ffSet = 00N]...uvueiiieiiiiiiiiii e 2071
35-64. Time-Base Control Register (TBCTL) [OffSet = 02N]...uuiiiiueieiiiiieiiiii i s s s anaes 2072
35-65. Time-Base Phase Register (TBPHS) [0ffSet = 04h] ..ouuiiiiiiiiiiiiiii i 2074
35-66. Time-Base Period Register (TBPRD) [OffSet = 08h] ....uiiieiiiiiiiiiiiii s e s rnine e raaes 2074
35-67. Time-Base Counter Register (TBCTR) [0ffSet = OAR] ..uuiiiiieiiiii i 2074
35-68. Counter-Compare Control Register (CMPCTL) [0ffset = OCh] ..uvuieiiiiiiiiiiiriiiri e anaeens 2075
35-69. Counter-Compare A Register (CMPA) [0ffSet = 10N] .. coiiiiiiiii e aaas 2076
35-70. Counter-Compare B Register (CMPB) [0ffset = 16h]....ciiiiieiiiiiiiiii i i 2077
35-71. Action-Qualifier Output A Control Register (AQCTLA) [offset = 14h] ..ooviiieiiiiiiiiii e 2078
35-72. Action-Qualifier Software Force Register (AQSFRC) [offset = 18h]...uvvueiiieiiiiiiiiiiiiiiniae 2079
35-73. Action-Qualifier Output B Control Register (AQCTLB) [offset = LAR] ..viiuiiiiiiiiiiiirri e 2080
35-74. Action-Qualifier Continuous Software Force Register (AQCSFRC) [offset = 1Eh] .....vvvvviiiiiiiiiiinnnnns, 2081
35-75. Dead-Band Generator Control Register (DBCTL) [Offset = L1Ch] ...uueiiiiiiiiiiiiii i e aaeeeas 2082
35-76. Dead-Band Generator Falling Edge Delay Register (DBFED) [offset = 20h] ....cvvviiiiiiiiiiiiiiiiinenns 2084
35-77. Dead-Band Generator Rising Edge Delay Register (DBRED) [offset = 22h].....ccovviiiiiiiiiiiiiiiinnnn, 2084
35-78. Trip Zone Digital Compare Event Select Register (TZDCSEL) [offset = 24h]....ccoviiiiiiiiiiiiiiniinnn, 2085
35-79. Trip-Zone Select Register (TZSEL) [0ffSet = 26N] 1.uuuieiiiiiiiiiii i e 2086
35-80. Trip-Zone Enable Interrupt Register (TZEINT) [offset = 28h]...vvuiiiiiiiiiiiiiiiii e 2088
SPNU563A—March 2018 List of Figures 69

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
35-81. Trip-Zone Control Register (TZCTL) [0ffSet = 2AN] e uiuiiiiiiiiiiii i s aas 2089
35-82. Trip-Zone Clear Register (TZCLR) [OffSet = 2Ch] . .uuuiiiiiiii i s e rra e e s rnnes 2090
35-83. Trip-Zone Flag Register (TZFLG) [0ffset = 2EN] ..iiuuieiiiii i s s r e s 2091
35-84. Trip-Zone Force Register (TZFRC) [0ffSet = 32N] 1.uviiuiiiiiiiii i s ree s 2092
35-85. Event-Trigger Selection Register (ETSEL) [0ffset = 30N] ....vviiiiiiiiiiiiiiii i 2093
35-86. Event-Trigger Flag Register (ETFLG) [OffSet = 34N]...uuiiiiuiiiiiiieiiiiie i s s e e anaes 2094
35-87. Event-Trigger Prescale Register (ETPS) [0ffSet = 36N] ..veviuiiiiiiiiiii i e 2095
35-88. Event-Trigger Force Register (ETFRC) [0ffSet = 38h]..cciiiiiiiiii i e e e 2097
35-89. Event-Trigger Clear Register (ETCLR) [0ffSet = SAR] cuuiiiiiieiiiii e 2098
35-90. PWM-Chopper Control Register (PCCTL) [offset = 3ER] «1uuviiieiiiiiiiiiiii i e 2099
35-91. Digital Compare A Control Register (DCACTL) [0ffset = B0N] ..vnuneiiiiiii i e aee e 2101
35-92. Digital Compare Trip Select (DCTRIPSEL) [OffSet = 62N] 1.uuueiiiiiiiiiiiii i s iane e 2102
35-93. Digital Compare Filter Control Register (DCFCTL) [offset = 64h] ....vviviiiiiiiiiiiiii e 2103
35-94. Digital Compare B Control Register (DCBCTL) [0ffSet = 66h] ..cvuuueiiiiiiiiiii i reeee e 2104
35-95. Digital Compare Filter Offset Register (DCFOFFSET) [0ffset = 68h] ....cvveeiiiiiiiiiiiiiiiii e 2105
35-96. Digital Compare Capture Control Register (DCCAPCTL) [offset = BAN]....cveiiiiiiiiiiiiiiiiinieae 2105
35-97. Digital Compare Filter Window Register (DCFWINDOW) [offset = BCh] ....vviiiiiiiiiiiiiiiriiieeeeaes 2106
35-98. Digital Compare Filter Offset Counter Register (DCFOFFSETCNT) [offset = 6Eh] ....cvvveviiiiiiniiiinnnnnn. 2106
35-99. Digital Compare Counter Capture Register (DCCAP) [offset = 70h] c.vviueiiieiiiiiiiiiiri e 2107
35-100. Digital Compare Filter Window Counter Register (DCFWINDOWCNT) [offset = 72h] ......ccvevviiinnnnnnn. 2107
BTGt R I 1Y 1V (o o3 QI = Vo | = 1 2109
36-2. Trace Mode PacCKet FOIMMAL ... .uiueiretiitire it r e s s s s e e e s e ra e ra i n e ranes 2111
36-3. Direct Data Mode Packet FOIMAL ...uuuiiiusiiseiiteiisiarirs s ra s rnernes 2111
36-4. Packet Sync Signal EXample ... ue i s 2113
36-5. Example Single Packet TranSmISSION ....u.eireeriseiseesstirsesissisnsrissisessisssasssass s ransiannssns 2113
36-6.  INTEITUPE SIIUCTUIE . eeeeee et iiii it e e e et e s s s s e e e e e s s s s s aa s s s e a s e e s s s s s ssnnnnnnnnnnnnnnns 2114
36-7. DMM Global Control Register (DMMGLBCTRL) [0ffset = 00N] +.uuuuuesiiiiieiiiiieiiierinnessnanneeenas 2116
36-8. DMM Interrupt Set Register (DMMINTSET) [Offset = 04h]...ciieiiiiiiiiiiii i 2118
36-9. DMM Interrupt Clear Register (DMMINTCLR) [0ffSet = 08h] ...ciiuueiiiiii i e eaas 2122
36-10. DMM Interrupt Level Register (DMMINTLVL) [0ffSet = OCh] .uviiiiueesiiiiieniiie i srienessnanneeeaas 2127
36-11. DMM Interrupt Flag Register (DMMINTFLG) [0ffSet = 10N] vvvuiiiueiiiiiiiieiiiii i rineneenaeaas 2129
36-12. DMM Interrupt Offset 1 Register (DMMOFF1) [0ffSet = 14h] ..ciiiiiiiiii i e e 2133
36-13. DMM Interrupt Offset 2 Register (DMMOFF2) [0ffSet = 18h]..uuiiiiueeiiiiiieiiiiiiirii e aaas 2134
36-14. DMM Direct Data Mode Destination Register (DMMDDMDEST) [offset = 1Ch]....vccvvviiiiiiiiiiiinininnnn 2135
36-15. DMM Direct Data Mode Blocksize Register (DMMDDMBL) [offset = 20h] ...ovviieiiiiiiiiiiiiieeeaes 2135
36-16. DMM Direct Data Mode Pointer Register (DMMDDMPT) [offset = 24h] ....cvviiiiiiiiiiiiiiiiieriiieeeaaas 2136
36-17. DMM Direct Data Mode Interrupt Pointer Register (DMMINTPT) [offset = 28h] .....ccvvviiiiiiiiiiinininnnn 2136
36-18. DMM Destination x Region 1 (DMMDESTXREG1) [offset = 2Ch, 3Ch, 4Ch, 5Ch]......cccvviiiiiiiiiiinnannn. 2137
36-19. DMM Destination x Blocksize 1 (DMMDESTXBL1) [offset = 30h, 40h, 50h, 60h] .....cccvvviiiiiiniiiinnnennns 2138
36-20. DMM Destination x Region 2 (DMMDESTXREG?2) [offset = 34h, 44h, 54h, 64h] ......ccccvviiiiiiiiiiiiinnn, 2139
36-21. DMM Destination x Blocksize 2 (DMMDESTXBL?2) [offset = 38h, 48h, 58h, 68h] .........ccvciviiiiiiiniinnnn, 2140
36-22. DMM Pin Control 0 (DMMPCO) [0ffSet = BCh] +.uuiuuiusiriiitiisiiseserrsrser s 2141
36-23. DMM Pin Control 1 (DMMPC1) [0ffSet = 70N] 1.uuiuueiiitiiiiiiiiee s s sias e s inenaas 2142
36-24. DMM Pin Control 2 (DMMPC2) [0ffSet = 74N] ..uuiueieiiiiiiiiiiie s ae e s 2144
36-25. DMM Pin Control 3 (DMMPC3) [OffSEt = 78] v uuuiusisiriiiiiisiisirisiierer s 2145
36-26. DMM Pin Control 4 (DMMPC4) [0ffSet = 7Ch] .uuuuueiiietiiiiiie i s ineraas 2146
36-27. DMM Pin Control 5 (DMMPCS5) [0ffSEt = 80N] .. .uuuueinsiiiiiieinaeriertrieeraese e raesaesirresaasaassnsaes 2148
36-28. DMM Pin Control 6 (DMMPCB) [OffSet = 84N] ...uuiusisiiuiiiiiiniisriiirr s 2149
36-29. DMM Pin Control 7 (DMMPC7) [0ffSet = 88h] +.uuuueiiiiiiiiiiiiiiiiie i e inenaas 2151
70 List of Figures SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS

INSTRUMENTS

www.ti.com
36-30. DMM Pin Control 8 (DMMPCS8) [0ffSet = 8Ch] ..uuueiiuiiiiiiiieiiite i rnnenaas 2152
37-1. RAM Trace Port Module BIOCK DIagram .......eeeiiieeiiiaieesraateessaansessasnne s ssannesssannessaannnssannnns 2156
37-2. Packet Format Trace Mode for RAM LOCAIONS ...uuuiiisiiiiiiiisiiiiieiisiiiniiinias s asessisssinsnans 2157
37-3. Packet Format Trace Mode for Peripheral LOCAtIONS ....uvvviiiuiirieiieiniiiirie i niee e sninesannnans 2157
37-4. Packet Format in DireCt Data MOUE .. .uvviuseiisiiriseiisiii i e ra e aaaes 2159
37-5. Example for Trace REgION SEIUD +uuuuutttirueteiriineeessinesiaaasssssisnessaaasessaansssssasssssannnnesssnnnes 2160
37-6. FIFO OVErflow HaNGING .. ue ettt s s e s r s s s e s e e s n e r e s n e s e e ranes 2161
37-7. RTP Packet Transfer With SYNC SigNal......uuveeiiuiiiieiiiiiiiiri i raeeraes 2162
37-8. Packet FOrmat in TraCe MOOE uuiueiiisiiisiiisiiite i aas i eranes 2162
37-9. RTP Global Control Register (RTPGLBCTRL) (0ffSet = 00N) .. .uviiuiiiiiiiiiieiiiiirisiessine e raeas 2164
37-10. RTP Trace Enable Register (RTPTRENA) (0ffset = 04h)....cuiiiiiii i r e e nans 2167
37-11. RTP Global Status Register (RTPGSR) (0ffset = 08h)...iuuuuieiiiiiiiiiii i s 2169
37-12. RTP RAM 1 Trace Region Registers (RTPRAM1REGN) (offset = 0Ch and 10h) .....cvvvvviiiiiiiiininninnns 2171
37-13. RTP RAM 2 Trace Region Registers (RTPRAM2REGN) (offset = 14h and 18h)........ccevviiiiiiiiiinnnnnnns 2172
37-14. RTP RAM 3 Trace Region Registers (RTPRAM3REGN) (offset = 1Ch and 20h) ......ccevviiiiiiniiiinnennnns 2173
37-15. RTP Peripheral Trace Region Registers (RTPPERREGN) (offset = 24h and 28h).......cccvvvviiiiininninnnnn 2175
37-16. RTP Direct Data Mode Write Register (RTPDDMW) (offset = 2Ch) ..ovveiiiiiiiiiiii i e 2176
37-17. RTP Pin Control 0 Register (RTPPCO) (0ffSet = 34h) cuuuiiiiieiiiiiie i s e 2177
37-18. RTP Pin Control 1 Register (RTPPC1) (0ffSet = 38N) ..uuuiuiiiiiiiiiiiiiniiri i snaee s 2178
37-19. RTP Pin Control 2 Register (RTPPC2) (0ffSet = 3Ch) ..t e r e e e naes 2179
37-20. RTP Pin Control 3 Register (RTPPC3) (0ffSet = 40N) .uuiiiuuieiiiiiieiiiiie s riissrsi s asninneaaaas 2180
37-21. RTP Pin Control 4 Register (RTPPC4) (0ffSet = 44h) .. .uiiiuiiiiiiiiiiiiiniini i nee s 2181
37-22. RTP Pin Control 5 Register (RTPPC5) (0ffSet = 48h) ... e e e 2182
37-23. RTP Pin Control 6 Register (RTPPCB) (0ffSet = 4Ch) .uuiiuuiiiiiiieiiiiie i rsiir s ssine s anaes 2183
37-24. RTP Pin Control 7 Register (RTPPC7) (0ffSet = 50N) .. uvuiiuiiiiiiiiiiiiniii e enae e s 2185
37-25. RTP Pin Control 8 Register (RTPPCS8) (0ffSet = 54h) ... e 2186
38-1. eFuse Self TeSt FIOW CRart .. uuuivseiiisiiissiiseiirisisis i rareraaes 2190
38-2. EFC Boundary Control Register (EFCBOUND) [0ffset = L1Ch]..uuviuiiiiiiiiiiiiiii i rieenaeens 2191
38-3. EFC Pins Register (EFCPINS) [OffSet = 2Ch] uuiiuiiiieiiiiiiiiini s enaes 2193
38-4. EFC Error Status Register (EFCERRSTAT) [0ffSet = SCh]..uuiiiiiiiiiiiiiieiiiiiiniisrnisnsiine s nnaas 2194
38-5. EFC Self Test Cycles Register (EFCSTCY) [0ffset = 48h] ..vvieiiiiiiiiiiiiii i 2194
38-6. EFC Self Test Cycles Register (EFCSTSIG) [0ffset = 4Ch] uuuiiiiiiiiniiiiiiiirinri e 2195

SPNU563A—March 2018 List of Figures 71

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com

List of Tables

P22t N I = {1 110 T ) 0 I =T 1 115
2-2.  Module Registers / MemorieS MemOry-Map . ...eeieeueeeiriueeisaieesisisesisasresranssssaannrsssaanressaannss 122
2-3.  Flash Memory Banks @nd SECIOIS. .. uuuuutiuueiiutertsiisessstints e saeesastssss st ranesainssanrsannssnnes 130
2-4.  EPC RegiSters Bit MapPiNg . ...ueeeeiieteeiitteiaaantesaaateesaaansesaaaanesaaannessaannssssansnessaannesssannnessnn 133
2-5.  PBIST MEMOIY GrOUPING «eutuuussetsuutessunsesssnnsessasnesssisnssssssnstssisnestssnestmasnetiamnnemimasneimn 134
P22 T = = S I T To 1] 0TV o o1 136
2-7.  Memory Initialization SeleCt MaPPiNg .. .ecuiueteriiieeiaierraaesraaanr e saaaar e saaansessaanrssaannnessaannessns 138
P T O U 1o T o) B (o 139
P22 TR [ Tox o 11 o 142
22 O R [ Tox Qo 4= 143
2-11.  TypiCal LOW-POWEE MOOEBS. .. uutteiiiateisaateesser e ssaae e ssa e e s ss e s s aa s et ssasa e s ssaas s et sannnessaannnesnns 145
P2 O [ Tox QN =53 B 1Y o T 1IN @ oo L 147
2-13. EXTCTL_Out_Port Register Field DeSCPLIONS .....ueeeiiiiiet it riaatessaaseessaanressaannesaaannressannness 148
2-14. DCC1 Counter O CIOCK INPULS . uuueiiuussessustessassesssnssessaassesssisnssssassssssasssssassssestsansnsssasnnnssns 150
2-15. DCC1 Counter 1 ClOCK / SIgNnal INDULS . ... ueeiesiieeiitirte e s s s s s raas e sars s saanseanes 150
2-16. DCC2 Counter O CIOCK INPULS . ..uiieseiiieteeiaateeasaaneessaaar e s sa s e s ssan s s saannsssaannesssannnessannnnssnn 150
2-17. DCC2 Counter 1 CloCK / SIgNal INPULS . .uuuiiuueeeiiiiiesiiise s ssaiar e ssiar s ssaiarssaise s ssannsaaannenss 150
2-18. Primary System CONtrol REGISIEIS .uuuueiieeiietirteii it r st s e s ra e aaineranns 151
2-19. SYS Pin Control Register 1 (SYSPC1) Field DeSCIPONS ..uviutiiseiistirireiisisirinsisenisssseraseianes 153
2-20. SYS Pin Control Register 2 (SYSPC2) Field DeSCIPUONS . .uueiiriueeisiisnesiiisnsssiisnesisassersannnessannnes 153
2-21. SYS Pin Control Register 3 (SYSPC3) Field DeSCrIPtONS «.uvvuiiieeiitiiiteiieisiesrirsise s raaeaaaes 154
2-22. SYS Pin Control Register 4 (SYSPC4) Field DeSCIPONS ..uvviutiiissiiririseiiisiinsississseranenanes 154
2-23. SYS Pin Control Register 5 (SYSPCS5) Field DeSCIPUONS .. uuriiiiiueeiiiinnesiiisnsssiissesisnnssersaannessannnes 155
2-24. SYS Pin Control Register 6 (SYSPCG6) Field DeSCrIPtONS ..uvvuiiiesiiriiiieiieisiesrinsisesinsnnseraneanaes 155
2-25. SYS Pin Control Register 7 (SYSPC7) Field DeSCIPONS «.uvviutiiiseiiririneiissisirississniasssesasenanes 156
2-26. SYS Pin Control Register 8 (SYSPC8) Field DeSCIPUONS . .uuviiiiueeiiiinnesiiiansssaissesiaissersannnessannnes 156
2-27. SYS Pin Control Register 9 (SYSPC9) Field DeSCrIPtONS «.uvvuiiieeiiriiieiieisiesrisinssis s raaeanaes 157
2-28. Clock Source Disable Register (CSDIS) Field DeSCIPLIONS .uvvuuiiisriiiseiiseiiiriisisisinseaeannanans 158
P T O [ Tox Qo TH [ o =2 Ir= 158
2-30. Clock Source Disable Set Register (CSDISSET) Field DeSCrptioNS +...vvviueirieriiniriieiiiiineiieinieenans 159
2-31. Clock Source Disable Clear Register (CSDISCLR) Field DeSCriptionS.....vveevisiirisiiinrinieiinisinerinnians 160
2-32. Clock Domain Disable Register (CDDIS) Field DeSCHPONS ..uuviueseiiiieeeiiiinnesiniisesisaissesisannsssannes 161
2-33. Clock Domain Disable Set Register (CDDISSET) Field DeSCHPLONS «..uviveeiietiriseiinriiieeiineisieesinniaas 163
2-34. Clock Domain Disable Clear Register (CDDISCLR) Field DeSCriptioNS ......uvviiiiseiiiiieiiiineeaninneeanns 165
2-35. GCLK1, HCLK, VCLK, and VCLK2 Source Register (GHVSRC) Field Descriptions ........cvvvieeeiriinnnenns 167
2-36. Peripheral Asynchronous Clock Source Register (VCLKASRC) Field DeScCriptionS .....ccvvvevvinriieninnenns 168
2-37. RTI Clock Source Register (RCLKSRC) Field DeSCHPLONS ..uciiuueeiiiiieeeiaainesraiiaesssaansessnansassaannes 169
2-38. Clock Source Valid Register (CSVSTAT) Field DeSCrPtONS «.uvvueeiiiiieiiiiiesiiiiiesisasssisainsessaanns 170
2-39. Memory Self-Test Global Control Register (MSTGCR) Field DeSCriptions .....vvveiveeiiieerinisieerinriinens 171
2-40. Memory Hardware Initialization Global Control Register (MINITGCR) Field Descriptions ..........cvvvveeens.. 172
2-41. MBIST Controller/Memory Initialization Enable Register (MSINENA) Field DescriptionS.......cevvvviianeennns 173
2-42. MSTC Global Status Register (MSTCGSTAT) Field DeSCriptioNS ....vvueiviueiiieiriiirieiineriseiaeanaes 174
2-43. Memory Hardware Initialization Status Register (MINISTAT) Field DeScriptions .......ccevviveiiieiiianinnans 175
2-44. PLL Control Register 1 (PLLCTLL1) Field DeSCIPLONS ..uuuuueteiiiineeisiinesiannnsssaissesisanssessannnsssannnes 176
2-45. PLL Control Register 2 (PLLCTL2) Field DESCHPONS . .vuuuutiiutsrseiirerinsiaeesinriansssinssannesaseraeanaes 177
2-46. SYS Pin Control Register 10 (SYSPC10) Field DeSCrPtiONS «..uuuvseiiseriseiieisinriassssisssinsraseiaeanaes 178
2-47. Die Identification Register, Lower Word (DIEIDL) Field DeSCrptiONS.....ueeiiiiieeiiiiieeiiiinesinnnesssannes 179
72 List of Tables SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

13 TEXAS

INSTRUMENTS

www.ti.com

2-48. Die Identification Register, Upper Word (DIEIDH) Field DeSCrPtioNS ....vvveeiieiiiiieiinriiineiieinieeninnians 179
2-49. LPOI/Clock Monitor Control Register (LPOMONCTL) Field DeSCrptioNS.....uvvvstivisiiinririseiineininerinninns 180
2-50. Clock Test Register (CLKTEST) Field DeSCrPtioNS. . uuuuiiseesiiissessintesisinsssssansessaannssssinnressannness 183
2-51. DFT Control Register (DFTCTRLREG) Field DeSCriptioNS. ...uuuuiiueirieiiiieiiisiieniassassninssnnsssnnssnes 185
2-52. DFT Control Register 2 (DFTCTRLREG?2) Field DeSCIPUONS ....uueeiiiiieeeiiaiiesiiiinnsssannnessaansassaanns 186
2-53. General Purpose Register (GPREG1) Field DeSCHPIONS .. .uuteiiiieeiiiiieesinnisssiiisesisissessannsesssannns 187
2-54. System Software Interrupt Request 1 Register (SSIR1) Field DeSCHPLONS ..vvvuveiiueiiieeriniiieeiinriineas 188
2-55. System Software Interrupt Request 2 Register (SSIR2) Field DeSCHPLONS ..vvvurviiseiiieeriseiiisirinriineas 189
2-56. System Software Interrupt Request 3 Register (SSIR3) Field DeSCriptions .....cvuveviiiiiiiniinneiniieeiianns 190
2-57. System Software Interrupt Request 4 Register (SSIR4) Field DeSCHPLONS ..vvvuveiieeiiieeririiieeriariieeas 191
2-58. RAM Control Register (RAMGCR) Field DeSCHPLIONS ...uuueeeiiiiieiiaiieeesaaians s snanesssansessannressannnes 192
2-59. Bus Matrix Module Control Register 1 (BMMCR) Field DeSCrptioNS «..vuueeeiriieeeiniinessiiiinesinninnssinnes 193
2-60. CPU Reset Control Register (CPURSTGCR) Field DeSCHPONS +.uuvirueeiiseirieerinnirissiinnirnesraneianneaans 194
2-61. Clock Control Register (CLKCNTL) Field DeSCHPONS ... ueieiiiieeisaieeesaaansssaannesssanssessannnessannnes 195
2-62. ECP Control Register (ECPCNTL) Field DeSCIPLONS «.uuuuesisisesiiissesisisnssrannssssainsessannnsssainnes 196
2-63. DEV Parity Control Register 1 (DEVCR1) Field DeSCrPtONS ..uuviuiiiieeiiieinieeiinirisssinninesanessnesaans 197
2-64. System Exception Control Register (SYSECR) Field DeSCHPLONS ..vvvveiiueirinriiniriseiinrerineiainerinnians 197
2-65. System Exception Status Register (SYSESR) Field DeSCrPtONS ...uviviieesiiiinesiiiiesiiiisesininnsisanns 198
2-66. System Test Abort Status Register (SYSTASR) Field DeSCrPtioNS .....ueeeiiiiieeriiiiresrineesraannnerannnes 200
2-67. Global Status Register (GLBSTAT) Field DESCHPONS uvuuetriutiiseiisrirserassisisesissisisssnssanseraeianes 201
2-68. Device ldentification Register (DEVID) Field DeSCHPONS . .uueiiviiueeiiiineesiiisseisiissesisasssisannsessannnes 202
2-69. Software Interrupt Vector Register (SSIVEC) Field DeSCriptions ....vvvieeiieiiieiiiiiininineneiaieenaes 203
2-70. System Software Interrupt Flag Register (SSIF) Field DeSCrPONS ..vvvveiiuiirieriiiiiiirinisinenans 204
2-71. Secondary System CONtrol REQISIEIS cuuuuiiiuuietiiiteeirie s rsir s sraiar s s asaas s iaasasssannnessas 205
2-72. PLL Control Register 3 (PLLCTL3) Field DESCHPLONS . .uuuuutiiutsrseiiterineiaessinrsansssisssanneraseraeannes 206
2-73. CPU Logic BIST Clock Prescaler (STCLKDIV) Field DeSCHPUONS . ...uiieeeiiiiiaeiiaiinnssraianessnannassannnss 207
2-74. ECP Control Register 1 (ECPCNTL1) Field DeSCrPIONS . uuueeiriieeeiiiisesiniissssssissssisanssessannssssaannes 208
2-75. Clock 2 Control Register (CLK2CNTRL) Field DeSCHPLONS +iuuuiisriiterineiaeerinriasssinssannssineianeanans 209
2-76. Peripheral Asynchronous Clock Configuration 1 Register (VCLKACONL1) Field Descriptions ................ 210
2-77. HCLK Control Register (HCLKCNTL) Field DeSCriptiONS. .. .uueeiiiieesiiiinneiniinnssisisssisnissesssnnnnsssannes 211
2-78. Clock Slip Control Register (CLKSLIP) Field DeSCHPHONS «.uvvutiieeiireriseiatisiesiinsssisssinnssnsesaneanaes 212
2-79. Clock Slip Register (CLKSLIP) Field DeSCHPLONS .uvuuseiiseirstiississesinsirssinssisnssrassisisssissannernn 213
2-80. EFUSE Controller Control Register (EFC_CTLREG) Field DeSCrptioNS . ....cuvvieriiiiiereiriieeiiiiinneinnnns 214
2-81. Die Identification Register, Lower Word (DIEIDL_REGO) Field DeScriptionS.......vvevviriiieeiineininerinninns 214
2-82. Die Identification Register, Upper Word (DIEIDH_REG1) Field DeSsCriptions ........civieeieiiiireiiiiineannnns 215
2-83. Die Identification Register, Lower Word (DIEIDL_REG?2) Field DeSCriptioNS .....cuvviiiiereiriinnriisiineeinnnes 215
2-84. Die Identification Register, Upper Word (DIEIDH_REG3) Field DeSCrPLioNS .....vvvueivieeiineirieeiinniinenas 216
2-85. Peripheral Central Resource Control REGISTEIS .....uueiiiiiiieiaiiiesiaaesrainre s saanressaaanresrannressaannees 217
2-86. Peripheral Memory Protection Set Register 0 (PMPROTSETO) Field Descriptions .....c.evvviiurririinneeinnns 223
2-87. Peripheral Memory Protection Set Register 1 (PMPROTSET1) Field DeSCrptions .....ccvvvueivieerinnernnns 223
2-88. Peripheral Memory Protection Clear Register 0 (PMPROTCLRO) Field DeScriptionS.......cvvvveveiiiiaeeennns 224
2-89. Peripheral Memory Protection Clear Register 1 (PMPROTCLR1) Field DescriptionS.......cvvvveeeiriineeennns 224
2-90. Peripheral Protection Set Register 0 (PPROTSETO) Field DeSCriptions .....vvvieiiiieiiiniiiieeiieinineninnians 225
2-91. Peripheral Protection Set Register 1 (PPROTSETL1) Field DeSCriptionS ....uvvvieiiiieiiisiiiineiiseiiinerinnians 226
2-92. Peripheral Protection Set Register 2 (PPROTSET2) Field DeSCriptions .....vvviieiiiriireiiiisiiiiineeinnnes 226
2-93. Peripheral Protection Set Register 3 (PPROTSET3) Field DeSCriptions .....uvvveiiiieiiiiiiieiiiiineninnians 227
2-94. Peripheral Protection Clear Register 0 (PPROTCLRO) Field DeSCHPLONS ....vviieiriiiiiiieiiiieiniieeennnns 227
2-95. Peripheral Protection Clear Register 1 (PPROTCLR1) Field DeSClPtioNS ....vvvveesiiiiiieiriinnsiriineainans 228
2-96. Peripheral Protection Clear Register 2 (PPROTCLR2) Field DeSCrPtioNS ....vvvveiiueiiieeiiieiiieerinriiieens 228
SPNU563A—March 2018 List of Tables 73

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

13 TEXAS
INSTRUMENTS

www.ti.com

2-97. Peripheral Protection Clear Register 3 (PPROTCLR3) Field DeSCrptioNS ....uvvvviiuiiiieeiieiiinerinrineeas 229
2-98. Peripheral Memory Power-Down Set Register 0 (PCSPWRDWNSETO) Field Descriptions ..........ccvee... 230
2-99. Peripheral Memory Power-Down Set Register 1 (PCSPWRDWNSET1) Field Descriptions .........cvvveens.. 230
2-100. Peripheral Memory Power-Down Clear Register 0 (PCSPWRDWNCLRO) Field DescriptionS.........ccvuue.. 231
2-101. Peripheral Memory Power-Down Set Register 1 (PCSPWRDWNCLR1) Field Descriptions .........occeuees.. 231
2-102. Peripheral Power-Down Set Register 0 (PSPWRDWNSETO) Field DescriptionS......vvveeevviiereiriineainns 232
2-103. Peripheral Power-Down Set Register 1 (PSPWRDWNSET1) Field DesCriptionS.....c.vvveeiieivieerinninnens 233
2-104. Peripheral Power-Down Set Register 2 (PSPWRDWNSET?2) Field DescriptionS.......occvvviiiieiiiiineennnns 233
2-105. Peripheral Power-Down Set Register 3 (PSPWRDWNSET?3) Field DescriptionS......vvveveiviirsiiiineeians 234
2-106. Peripheral Power-Down Clear Register 0 (PSPWRDWNCLRO) Field Descriptions ......c.cvvveiviieniineinnnnn. 234
2-107. Peripheral Power-Down Clear Register 1 (PSPWRDWNCLR1) Field Descriptions .......cvvveiviieirineiinnn. 235
2-108. Peripheral Power-Down Clear Register 2 (PSPWRDWNCLR?2) Field Descriptions ......ccevvvviuiesiiinneennns 235
2-109. Peripheral Power-Down Clear Register 3 (PSPWRDWNCLR3) Field Descriptions ......ccvvveiviieeiineiinnnn. 236
2-110. Debug Frame Powerdown Set Register (PDPWRDWNSET) Field DeSCriptions .....vvvveeiiseisiserianirineins 236
2-111. Debug Frame Powerdown Clear Register (PDPWRDWNCLR) Field DescriptionS ......ccevvvviieisiiiinneenns 237
2-112. MasterID Protection Write Enable Register (MSTIDWRENA) Field DescriptionS......vvvevvieiiieerinrinnans 237
2-113. MasterID Enable Register (MSTIDENA) Field DeSCIPUONS ...iuueeiiiiieeiiiiieeiaiiaessaainnessaannassannns 238
2-114. MasterID Diagnostic Control Register (MSTIDDIAGCTRL) Field DeSCriptionS......cvvvveiiiiiinreiniinnesinnns 239
2-115. Peripheral Frame 0 MasterID Protection Register_L (PSOMSTID_L) Field Descriptions ........ccvvviueinnnn. 240
2-116. Peripheral Frame 0 MasterID Protection Register_H (PSOMSTID_H) Field Descriptions ........oeevvieerunsns 242
2-117. Peripheral Frame n MasterID Protection Register_L/H (PSnMSTID_L/H) Field Descriptions..........ccuue... 243
2-118. Privileged Peripheral Frame 0 MasterID Protection Register_L (PPSOMSTID_L) Field Descriptions......... 244
2-119. Privileged Peripheral Frame 0 MasterID Protection Register_H (PPSOMSTID_H) Field Description ......... 245
2-120. Privileged Peripheral Frame n MasterID Protection Register_L/H (PPSnMSTID_L/H) Field Descriptions ... 246
2-121. Privileged Peripheral Extended Frame O MasterID Protection Register_L (PPSEOMSTID_L) Field
[ 7= o ] 1T o N 247
2-122. Privileged Peripheral Extended Frame O MasterID Protection Register H (PPSEOMSTID_H) Field
[T o] 0] 11 0 248
2-123. Privileged Peripheral Extended Frame n MasterID Protection Register_L/H (PPSEnMSTID_L/H) Field
97 1] o 249
2-124. Peripheral Memory Frame MasterID Protection Register (PCSnMSTID) Field Descriptions ..........ccvvuue. 250
2-125. Privileged Peripheral Memory Frame MasterID Protection Register (PPCSnMSTID) Field Descriptions .... 251
IO 1V L= 11 =T £ 260
3-2. SCM REVID Register (SCMREVID) Field DeSCIPLONS +.uueiretiissirineiintsrissinssisissransisisssanrsrnnesnns 260
3-3.  SCM Control Register (SCMCNTRL) Field DeSCrPtiONS «...uuivtiiisiiireiisiiisinsisannsrasenaneanaes 261
3-4. SCM Compare Threshold Counter Register (SCMTHRESHOLD) Field DescriptionS......cvvvvveieiiiineeenns 262
3-5.  SCM Initiator Error0 Status Register (SCMIAERROSTAT) Field Descriptions ......ccvvvvviieeiineiiineninninns 263
3-6. SCM Initiator Errorl Status Register (SCMIAERR1STAT) Field DeScriptions ......ccvvveriiiieiiseiiineninninns 263
3-7.  SCM Initiator Active Status Register (SCMIASTAT) Field DeSCriptioNS .....cvvviueeiiiiiieeiiiiesiiiiesiianns 264
3-8. SCM Target Active Status Register (SCMTASTAT) Field DeSCHPLONS ..vvvveivieeritiiieriiiineraneiaieenaes 264
4-1.  Bus Master / Slave Connectivity for Peripheral Interconnect SUDSYStEM ....cvvvvieiiiiiiiiiiiiii e, 266
4-2.  CPU Interconnect Subsystem SDC Register Bit Field Mapping......ccceuvviieeiiiiineiiiiiiiiniineeaas 267
4-3.  Bus Master / Slave Connectivity for CPU Interconnect SUDBSYStEM .....cvuiiiiiiiiiiiiiriii i 268
S O 1Y =T 1 (=T gl =1 1= o1 271
4-5.  SDC MMR REQISEIS 1 uuuuuuuetinusnetsunesssasasessassesssaasssssaastessaaassessaassessasansssssnnnsisssnnstsssnness 272
4-6. SDC Status Register (SDC_STATUS) Field DeSCIPlONS. .. vuuueetieieeesisannessaanneesaaneeraaanressaanneernnns 273
4-7.  SDC Control Register (SDC_CONTROL) Field DESCHPONS . vvvueeiissirssiisseriseiiseisinsrassisisesinaraneias 274
4-8.  Error Generic Parity Register (ERR_GENERIC_PARITY) Field DeSCriptionS ... .cveeeiviiieesiiiinneiiiinnensns 274
4-9.  Error Unexpected Transaction Register (ERR_UNEXPECTED_TRANS) Field Descriptions .................. 275
4-10. Error Transaction ID Register (ERR_TRANS_ID) Field DeSCPtiONS. ..cuviieeriiiieeeriianneirannneraanneeeanns 275
74 List of Tables SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS

INSTRUMENTS

www.ti.com
4-11. Error Transaction Signature Register (ERR_TRANS_SIGNATURE) Field Descriptions........c.cvvviuiinnenn 276
4-12. Error Transaction Type Register (ERR_TRANS_TYPE) Field DeSCriptioNS ......cvveeiiiiineiiiiiineiiiianeesns 276
4-13. Error User Parity Register (ERR_USER_PARITY) Field DeSCrpPtioNS ...ivvueeiiiiieiiiiineiriinnssiaineneanas 277
4-14. Slave Error Unexpected Master ID Register (SERR_UNEXPECTED_MID) Field Descriptions ............... 277
4-15. Slave Error Address Decode Register (SERR_ADDR_DECODED) Field DescriptionsS.......cvevvieiiinninnns. 278
4-16. Slave Error User Parity Register (SERR_USER_PARITYID) Field Descriptions .......icvveeeiiiiniesiiinneenss 278
ST I YV =T ) =T 285
5-2.  Logic Power Domain Control Register (LOGICPDPWRCTRLO) Field DeSCriptions .....ccvvvviieeeirinneeannns 286
5-3.  Logic Power Domain Control Register (LOGICPDPWRCTRL1) Field DeSCriptions .....ouvvvviiuereininnneinns 287
5-4.  Power Domain Clock Disable Register (PDCLKDISREG) Field DeSCriptions .....vvvevvieeiieisineiinneinnens 288
5-5. Power Domain Clock Disable Set Register (PDCLKDISSETREG) Field DeScriptions .......ovvvueivineiinenns 289
5-6. Power Domain Clock Disable Clear Register (PDCLKDISCLRREG) Field Descriptions ........coceviviuueenn. 290
5-7.  Logic Power Domain PD2 Power Status Register (LOGICPDPWRSTATO) Field Descriptions................ 291
5-8. Logic Power Domain PD3 Power Status Register (LOGICPDPWRSTAT1) Field Descriptions................ 292
5-9.  Logic Power Domain PD4 Power Status Register (LOGICPDPWRSTAT?2) Field DescriptionS................ 293
5-10. Logic Power Domain PD5 Power Status Register (LOGICPDPWRSTAT3) Field Descriptions................ 294
5-11. Logic Power Domain PD6 Power Status Register (LOGICPDPWRSTAT4) Field Descriptions................ 295
5-12. Global Control Register 1 (GLOBALCTRL1) Field DeSCriptioNS. ...uueeiriieeeiniinesiniinnsisainsesisannnsssannes 296
5-13. Global Status Register (GLOBALSTAT) Field DeSCriPtiONS. . ..uuiiueiriaiiitiiiieiiiniesrisinaesnasssnesanes 297
5-14. PSCON Diagnostic Compare Key Register (PRCKEYREG) Field DeSCrptions .....ccvvveeiiseirinriinnerineins 297
5-15. LogicPD PSCON Diagnostic Compare Status Register 1 (LPDDCSTAT1) Field Descriptions ................ 298
5-16. LogicPD PSCON Diagnostic Compare Status Register 2 (LPDDCSTAT?2) Field Descriptions ................ 299
5-17. Isolation Diagnostic Status Register (ISODIAGSTAT) Field DeSCriptions .....cvevviiiiieeiiiniriieiieinieenans 300
6-1.  Multiplexing for Outputs 0N 337ZWT PaCKag. .. iuuuueeiiiiieiiiitneiriites it s ssaannssasanness 304
6-2.  Input Multiplexing and Control 0N 337ZWT PACKAGE +...evvueiiiuiiiiiiiiitiiieiiisi s raseraneaaaes 309
6-3.  Special MultipleXed CONIOIS .. .uuiueeisiie i s r e r e n e raes 312
6-4. ADCL Trigger EVENt SEIECHON . .uuuiietseiiitteisiteesa s e sr s s s s e s as s s s sana e s ssannae s sannnessas 314
6-5. ADC2 Trigger EVENt SEIECHON ..uuuueiiiiiii i e e ernes 315
6-6.  CONtrols fOr EPWMX INPULS ... et eei it eai et e r e e r s ee e s r e ae e s s aee s ssaane st sann e s sannnssaannnesaannnenanns 321
6-7.  Controls for eQEPx_ERROR Connection t0 ePWMX NTZ4 INPULS . ..euiiiuteiiiinesiiiinnsisiinesisansssisanns 322
6-8.  CONLrolS fOr @CAPX INPDULS . utteise it sate st e s e s s s e e s e s e e s s s s s e s s a s s a e e s a e as e s s anneenees 322
(SR T ©70 ] o i £0] 530 (o) =T @ =t =t ] 11 £ 323
6-10. GIO DMA Request SeleCt Bit MapPINg «eeuvuueeeirnuutesriateessinressannressaisssssaisssiaaisnesiaarsesisannnesss 325
6-11. Temperature SENSOr SElECHON. ..t uu ittt ittt r s s s ar s e s a e s n s rneanes 326
[ 2 [ 1YY B =T o) (=] =N 328
6-13. Revision Register Field DeSCrPtIONS .. u.uetiitseiristetriiassrsitr s s ssaiss s saasrsssaanessaannesss 328
6-14. Boot Mode Register Field DeSCHPIONS . .uuueeretiseeiieirte it s s raas s e aaneranns 329
6-15. Kicker Register O Field DeSCHPLONS . ...uiiieiiiiiiee i rriae e ra i s ss e s ssann e s saanesssannnessannnnrsns 330
6-16. Kicker Register 1 Field DeSCHPONS . .uuueiiiuetesiitseirisresriianessainrsssanssssansssssassesisannsssannnnssns 330
6-17. Error Raw Status / Set Register Field DeSCrPLONS ..u.uueiiueiiieiiiiierirs i res 331
6-18. Error Signaling Enabled Status / Clear Register Field DeSCHPLONS ..vvvveivieerisriiisirisriiie i, 332
6-19. Error Enable Register Field DeSCrPtONS ..u..ueeiiiietiiite it ssisre s s ssnanrsssaanssasanneess 333
6-20. Interrupt Enable Clear Register Field DesSCriptionS....vueiveerieeiiiriiiris i saarsraesanes 334
6-21. Fault Address Register Field DeSCHPLIONS ... ..eeiiieeiiiaiesiaaeessaare s raanre e saan s e sraannesaaanneeaaanneess 334
6-22. Fault Status Register Field DeSCriPtiONS ... .ueeiiiietirites i s ssanarerains s ssinr s saaasssaaannenss 335
6-23. FAULT_CLEAR_REG: Fault Clear Register Field DeSCrPtONS ...vuueiiteriieiiiiririissiasiiinerineiaeanaes 336
6-24. Pin Multiplexing Control Registers Field DeSCHPLONS .....u.ueeiiiieiiiaieeiriiresrraeeerranrerraanreeraannees 336
6-25. Pin Multiplexing Control Registers Field DeSCIPLONS «.uuvuueeiiiieesiiiieeiriiresirisrsssainressaannresaannns 337
6-26. Pin Multiplexing Control Registers Field DeSCHPLONS .uuiueerietiineiiirrite i sanrsriaesns 337

SPNU563A—March 2018 List of Tables 75

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
7-1.  ECC ENcoding fOr BE32 DEVICES 1.uttuuutiueirstinstsssssaatssseiassssssianssssssansssasssansasnnssasssinssnnns 342
7S V10 | 0] 0 0= TN =T o] 343
7-3.  Alternate Syndrome Table ... ...ue e 344
7-4.  TI OTP Bank 0 Sector Information Field DeSCHPLONS . .vvvuueireeiintireesitirtsriseiainerissraessinrsannesns 346
7-5.  TIOTP Sector INfOrmation AGGIESS . ..uueiiseiieeriteiirire s aaaeranes 346
7-6. Tl OTP Bank 0 Package and Memory Size Information Field DescCriptions .......ccvvviiiiiiiiiinneiniiineainnns 347
7-7.  TIOTP Bank 0 LPO Trim and Max HCLK Information Field DeSCriptions ......cvvvvivieriiinirineininienians 347
7-8.  TI OTP Bank O Temperature Sensor Calibration Information Field Descriptions ........ccvveiiiniiianinnnns 349
et T 1 7 €11 @ 7 =1 o oo [T TR 350
7-10. DiagnOStIC MOOE SUMMAIY .t uuuueiseietsaterae e srsesss st s e tae s s sa s s saa s sasssassasanssannssnses 352
N R = 1) £ 354
A - 1 g T O 0] g1 10 I =T 0] (=T £ 355
7-13. Flash Read Control Register (FRDCNTL) Field DeSCHPtONS. ..uuuistiiteiiteiiierisriasssiassinnssaseiaeanaes 356
7-14. Read Margin Control Register (FSPRD) Field DeSCIPiONS ..vvuuiiisiiiseiiseiiiriisirinsnneasenaeenans 357
7-15. EEPROM Error Correction Control Register (EE_FEDACCTRL1) Field Descriptions .......vvvveeriiinneennns 358
7-16. Flash Port A Error and Status Register (FEDAC_PASTATUS) Field DesCriptions .....vvvevvveriiririseinnenns 359
7-17. Flash Port B Error and Status Register (FEDAC_PBSTATUS) Field DeSCriptions .....vvvevviesriaririneiinens 360
7-18. Flash Global Error and Status Register (FEDAC_GBLSTATUS) Field Descriptions ....cccvvviviusssirinneensns 361
7-19. Flash Error Detection and Correction Sector Disable Register (FEDACSDIS) Field Descriptions ............ 362
7-20. Primary Address Tag Register (FPRIM_ADD)_TAG Field DeSCHPLONS .....vviiieririiireiiiinersainneeaanns 363
7-21. Duplicate Address Tag Register (FDUP_ADD)_TAG Field DeSCriptionS......uvviereiiiiereiriierissiineeinnnns 363
7-22. Flash Bank Protection Register (FBPROT) Field DeSCIPLONS ..uuvuueiiteiineiiieerinninsssinsinnnsraneiaieanaes 364
7-23. Flash Bank Sector Enable Register (FBSE) Field DeSCriptioNS ....cuvivieeiisiiiiiiriiiiniineineiananaes 364
7-24. Flash Bank Busy Register (FBBUSY) Field DeSCHPONS ..uuiiiriiueeiiiieeiiiinsiiiissesisaisssssannsessannns 365
7-25. Flash Bank Access Control Register (FBAC) Field DeSCHPtONS ..u.uueiieeiiieiririinsrissiinernaeiaeaninnians 365
7-26. Flash Bank Power Mode Register (FBPWRMODE) Field DeSCHPLONS ....cvviiiieeeiiiiieeiiiiineianinnesannnns 366
7-27. Flash Bank/Pump Ready Register (FBPRDY) Register DeSCrptioN ...uvvveeeiiiieiiiiiiiiinsinnineesinnes 367
7-28. Flash Pump Access Control Register 1 (FPAC1) Field DeSCriptions ....uvvvuevrieiiiiiiiieiirineiaeininenans 368
7-29. Flash Module Access Control Register (FMAC) Field DeSCHPONS. ...cvvieteiiiieeiiiieranineesnanneesanns 369
7-30. Flash Module Status Register (FMSTAT) Field DeSCrPLONS «.uuueeiiiiiesiiiinsisiinnesisanssssannsessaanns 370
7-31. EEPROM Emulation Data MSW Register (FEMU_DMSW) Field DeScCriptions .......cvvveeiieinieniinnernnnns 372
7-32. EEPROM Emulation Data LSW Register (FEMU_DLSW) Field DeSCrptionS ......cvvviiieiiiiiineiniineannnns 372
7-33. EEPROM Emulation ECC Register (FEMU_ECC) Field DeSCrptioNS....c.uveiviiereiriiereiniiansinsinnesinnnes 373
7-34. Flash Lock Register (FLOCK) Field DeSCIPLONS 1.uueiuueiiueirietiisssriasiitsrissinsssisssassssisssansssnsesnns 373
7-35. Diagnostic Control Register (FDIAGCTRL) Field DeSCIPONS .. ..uueiiiiiiie i i ssaiee s rinnneeeaannns 374
7-36. Raw Address Register (FRAW_ADDR) Field DeSCIPLONS . .uuviiiiesiiiiisiniisesisiinsisaissssiaannsssanns 375
7-37. Parity Override Register (FPAR_OVR) Field DeSCriPtiONS ..uuvuuiiiesiiriiiieiisisieerissiesninssnsesnnesaes 376
7-38. Reset Configuration Valid Register (RCR_VALID) Field DeSCrptioNS ... ...vveiiiiiiiiiiaeiniinerniineannnns 377
7-39. Crossbar Access Time Threshold Register (ACC_THRESHOLD) Field DescriptionS.......cvvvveeeiiiineeannns 377
7-40. Flash Error Detection and Correction Sector Disable Register 2 (FEDACSDIS2) Field Descriptions......... 378
7-41. Lower Word of Reset Configuration Read Register (RCR_VALUEOQ) Field Descriptions ........cccvvvieeensn. 379
7-42. Upper Word of Reset Configuration Read Register (RCR_VALUEL) Field Descriptions .......ccevvvviuneenns 379
7-43. FSM Register Write Enable Register (FSM_WR_ENA) Field Descriptions ......c.vvveviiiiiiieiieinieiinninns 380
7-44. EPROM Emulation Configuration Register (EEPROM_CONFIG) Field Descriptions ........vovveveiiiineeannns 380
7-45. FSM Sector Register 1 (FSM_SECTOR1) Field DeSClPtiONS ..uuuuueeiiiiieeeinninesinisesisnissssisannsisannes 381
7-46. FSM Sector Register 2 (FSM_SECTOR2) Field DeSCHPtONS «.vuuueeerreieeersasnessaanneessannnessaannnrssnnnes 381
7-47. Flash Bank Configuration Register (FCFG_BANK) Field DeSCrpPtioNS .....uveiiiiieiiiiieeiiainesanineeannnns 382
T T = © 11 @0 i =T S]] £ 383
7-49. POM Global Control Register (POMGLBCTRL) Field DeSCrPtONS . ..uvvueiiiirieriinirieiinernaeiaeenineians 383
76 List of Tables SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS

INSTRUMENTS

www.ti.com
7-50. POM Revision ID Register (POMREV) Field DESCHPONS . .uvvuutiiuseiintiriieiinsisisesinsssisssirsanrsraneianes 384
7-51. POM Flag Register (POMFLG) Field DeSCHPLONS ... uueiieetiiaiaessaantesisansessaanressaannessaannressannness 384
7-52. POM Region Start Address Register (POMPROGSTARTX) Field DescCriptionS......vvvvvieeiiiiniesiiinenennns 385
7-53. POM Overlay Region Start Address Register (POMOVLSTARTX) Field Descriptions .......ccvvveiiineinnnns 385
7-54. POM Region Size Register (POMREGSIZEX) Field DeSCHPtiONS. . ..uuuieeeiiiiaieeraiiansssninessaannassaannss 386
e O I o N Y T e 0T N 57/ 01T 390
8-2.  L2RAMW Module Control and Status ReGISIEIS. . .uue ettt ras 393
8-3. L2RAMW Module Control Register (RAMCTRL) Field DeSCHPtioNS ....vuueieiiiieeiiiiieernainnesaninnesannns 393
8-4. L2RAMW Module Error Status Register (RAMERRSTATUS) Field DescCriptionS......ovvevviviiereiniinneiinns 395
8-5. L2RAMW Diagnostic Data Vector High Register (DIAG_DATA_VECTOR_H) Field Descriptions............. 398
8-6. L2RAMW Diagnostic Vector Low Register (DIAG_DATA_VECTOR_L) Field Descriptions ...........ccvevt.. 398
8-7. L2RAMW Diagnostic ECC Vector Register (DIAG_ECC) Field DeSCriptionS.....ocuveiviiereiriinnrirniineeinnns 399
8-8. L2RAMW Module Test Mode Control Register (RAMTEST) Field DeSCriptions .....ccvvvvviieirieeiinnerinnns 400
8-9. L2RAMW RAM Address Decode Vector Test Register (RAMADDRDEC_VECT) Field Descriptions......... 401
8-10. L2RAMW Memory Initialization Domain Register (MEMINIT_DOMAIN) Field Descriptions.........vvvvueess.. 402
8-11. L2RAMW Bank to Domain Mapping Register0 (BANK_DOMAIN_MAPOQ) Field DescriptionS.........ocvvuue. 403
8-12. L2RAMW Bank to Domain Mapping Registerl (BANK_DOMAIN_MAP1) Field DescriptionS..........ccuvx... 404
LS O o = T o I LT 1 =T 412
9-2.  RAM Configuration Register (RAMT) Field DeSCriPtiONS .. ..uuieiiieiiieiie i sinreraesnes 413
9-3. Datalogger Register (DLR) Field DESCIPHONS ....uuueeeiiiiietiiaieessaanee s ssanssessaanressaanresaaannsesaannness 414
9-4.  PBIST Activate/ROM Clock Enable Register (PACT) Field DeSCrPLioNS ....vvviieeeiiiiieriiiiineiiiineninnes 415
9-5.  PBIST ID Register Field DeSCPLONS 1. v e e etsttsuseiatisse e sass i e e 416
9-6. Override Register (OVER) Field DeSCHPtONS. .. uuieeeiiiiteiiaaie e ssaaare s saanss s ssans e ssaannesaaannsesaanness 417
9-7.  Fail Status Fail Register 0 (FSRFO) Field DeSCrPtiONS ...uuueeiiiiiaeeisiinnesisinsssssaisresiaansssssannnessannnes 418
9-8.  Fail Status Count 0 Register (FSRCO) Field DeSCIHPONS. .. uvvuttiseiiterineiaieesinrransssiassaareraneraeaaaes 419
9-9.  Fail Status Count Register 1 (FSRC1) Field DeSCrPtIONS. .. ..uiiiiiieiiiiieeeiaaine s saaeessranasessaannesaannnss 419
9-10. Fail Status Address Register 0 (FSRAQ) Field DeSCHPLONS ..vviiiiuieiiiiieiiiiinssisiaesisnssessannnessaanns 420
9-11. Fail Status Address Register 1 (FSRAL) Field DeSCrPLONS ..u.uuiiistiiiterieiiieriiassiassannernseiaeaaaes 420
9-12. Fail Status Data Register 0 (FSRDLO) Field DeSCrPtIONS. .. ..ueiiiiieiiiiieeeiaainesraaeesssaaeessaannesaannns 421
9-13. Fail Status Data Register 1 (FSRDL1) Field DeSCriPtiONS. .. .uueiiiiueeiiiieesisnisesssiinsesisaissessannnssiaannes 421
9-14. ROM Mask Register (ROM) Field DeSCrPtONS .. uuttrseiineirieeiassiraesiarsrssrinrssirerasssaisssanrsannssnns 422
9-15. Algorithm Mask Register (ALGO) Field DeSCHPUONS ...uuueeiiiiiesiiaeessainnessaannessaannrsssaanreesaanness 423
9-16. RAM Info Mask Lower Register (RINFOL) Field DeSCrPtiONS ..uvuueieiriieiiiiineeiniiessnsisesisanesssannes 424
9-17. RAM Info Mask Upper Register (RINFOU) Field DeSCIIPtONS ...uvuiiiireiiieiiieiininrinrnnessnnenaneeans 425
10-1. STC MOAUIE ASSIONMENTS 4 tuuusttusttnsersesasaesassssasesass e sas s st s s taa s saasssasetsanssannasarsrannens 436
10-2. STC1 Segment 0 Test Coverage and DUFAtiON. .. ..ueuusieeeirsinessriesisise s saissesiaasssssaanrsssaannnessas 441
10-3. Typical Execution Times for STCL SEgMENT 0 ..uuueiueriiutireeiiterneiaesries e i 443
10-4. STC1 Segment 1 Test Coverage and DUIAtiON. . ..uuiseiiusiristiie s ransaaees 444
10-5. Typical Execution Times for STCL SEgMENT L ....ueeiiiinueiiiiineiiiiesiaissssaistsssaasrrssaanressaanressns 444
10-6. STC2 Test Coverage and DUFAtION .. ..uui.eeirsssiseiieesssissessr st sssssa s sanrssaeaaanssannss 444
10-7. Typical Execution TIMeES fOr STC2 .uuuuuuiuutiiuteiseiiterissiasis e sat e aainesanns 445
10-8. STC CONIIOl REGISIEIS . uuuuiuatesiiutsetsauatessaaseessarstaaassesssaaesssaaasestsasssssaasnnsssansnsssssnnnsssns 446
10-9. STC Global Control Register 0 (STCGCRO) Field DeSCIIPtONS .. .uveiiuiiiiiiriiieiieiaieeriasinessineeanees 447
10-10. STC Global Control Register 1 (STCGCR1) Field DeSCriPtONS ...uuviiutiiiiririisiisiiiraissesinnianes 448
10-11. Self-Test Run Timeout Counter Preload Register (STCTPR) 1.uuuiiiiiiuiririiieiiiiisinniessinnnesiannness 449
10-12. STC Current ROM Address Register (STCCADDR1) Field DeSCrPtONS ...vvvuveiiuiiiiieiieinieerinrrnnnennes 450
10-13. STC Current Interval Count Register (STCCICR) Field DeSCriptioNS....uvveeviutiriseiisiiriseiiisinerinnianns 450
10-14. Self-Test Global Status Register (STCGSTAT) Field DeSCrpLioNS +.vvuureiiiiutreiiiineiriinrriinnreinannness 451
10-15. Self-Test Fail Status Register (STCFSTAT) Field DeSCHPLONS «..uvireriistiiieiirerieiiinieeraeiaineriness 452

SPNU563A—March 2018 List of Tables 77

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
10-16. CORE1 Current MISR Register (CORE1_CURMISRN) Field DeSCHPLONS ..vvvveiiieeiinririseninrinineraneinnes 453
10-17. CORE2 Current MISR Register (CORE2_CURMISRN) Field DeSCHPLONS ..vvvveisierrinrirseiinrininerineianes 454
10-18. Signature Compare Self-Check Regsiter (STCSCSCR) Field DeSCrptions .....ueeiviiuiesiiiireriiinnerrinnns 455
10-19. STC Current ROM Address Register (STCCADDR?2) Field DeSCrPtONS ...vvvveiiutiiiieiineinieerinnrnnesnes 455
10-20. STC Clock Prescalar Register (STCCLKDIV) Field DeSCIPONS .uvvvueivisiiiiiiiseiiininsasisnnesinniaans 456
10-21. Segment Interval Preload Register (STCSEGPLR) Field DeSCrptioNS.....uvvvureiiiiuisriiinrerrinnreisninness 457
0 I O N 1 O =T 1o 461
8 N oot TS T T 4 415 o 463
B I T N Y 1 U =T 0] (= 471
11-4. MPU Revision ID Register (MPUREV) Field DeSCHPLONS ..uvuueiiiiriieiiniririinerissiaesnnessansssinssannss 472
11-5. MPU Lock Register (MPULOCK) Field DeSCHPtONS ... .ueteiiiitteiaiaieessaies s ssanesssaiane s saannessannnneess 472
11-6. MPU Diagnostics Control Register (MPUDIAGCTRL) Field DeSCriptioNS....cvvuveiiviuisriiinreiniinneisnineess 473
11-7. MPU Diagnostic Address Register (MPUDIAGADDR) Field DeSCriptions ....vvueivieriiuiirineiinrinineiineinnes 474
11-8. MPU Error Status Register (MPUERRSTAT) Field DeSCrpPtiONS....uvvutiviseiitiriseiininieraseisnnesinnsanes 474
11-9. MPU Error Address Register (MPUERRADDR) Field DeSCHPtONS...vcuvsiiiiiseiriintesriinnsesninneennaineess 476
11-10. MPU Control Register 1 (MPUCTRL1) Field DeSCIIPtONS .vuvuueiieerieniinesniarrissrissianeesnsssansssinssannss 476
11-11. MPU Control Register 2 (MPUCTRL2) Field DeSCIPLONS ...uuueteiiiiieearianressninnessaanessaannnssaaannesss 477
11-12. MPU Type Register (MPUTYPE) Field DeSCrPtONS ... u.uuuteiiiiteiisissisiisesisaissssssinesisasssssannnessas 478
11-13. MPU Region Base Address Register (MPUREGBASE) Field DeSCriptions .....cvvvevvieeiiseirinriinsinneinss 479
11-14. MPU Region Size and Enable Register (MPUREGSENA) Field DeSCriptions .......ccvvveivineiinirineiinninnes 479
11-15. MPU Region Access Control Register (MPUREGACR) Field DeSCriptioNS....cvueeiviiiesiiiiseiriinnessannns 481
11-16. MPU Region Number Register (MPUREGNUM) Field DeSCriptionNS....uuvvuiiiisiiieiiieriiiesrinrnneesaans 482
I T o O o] a1 0] B LT o 1S3 (=T N 488
12-2. EPC REVID Register (EPCREVID) Field DeSCHPIONS 1.uuuteiiieteiiiinssisiinesisaissssisisssisansnsssannnesas 489
12-3. EPC Control Register (EPCCNTRL) Field DeSCHPLONS «.uuutiiuteiseiieerinsissssisssrssraneisinssansssinssnns 490
12-4. Uncorrectable Error Status Register (UERRSTAT) Field DeSCHPONS .vvvvtiiseiiseiiinerissiissninesnnnenanes 491
12-5. EPC Error Status Register (EPCERRSTAT) Field DeSCriptionS. ...uuviieeeiriieiiiiinsinnisssininssinnnness 492
12-6. FIFO Full Status Register (FIFOFULLSTAT) Field DeSCrPLONS 1.uueiutireerinriitsrineineerinsisessinsianess 493
12-7. IP Interface FIFO Overflow Status Register (OVRFLWSTAT) Field DeSCriptions ......cevvveeiinririneiineinns 494
12-8. CAM Index Available Status Register (CAMAVAILSTAT) Field DeSCriptions .....cvvvveiesiiiniseirinnneiiiinns 494
12-9. Uncorrectable Error Address Register n (UERR_ADDR) Field DeSCHPLONS «..uvvvierivussrinrinieerineinieenans 495
12-10. CAM Content Update Register n (CAM_CONTENT) Field DeSCrPtONS ....vviiesriiiiieiiiiineiniannesaaness 495
12-11. CAM Index Registers (CAM_INDEXN) Field DeSCHPtONS. ..uuiiiuteiriitreiiiinseisiinnsssaisssssannnsianinnesss 496
2 I O N I o ot =T 1 (] o 496
13-1. Compare MatCh TeSt SEOUENCE ... .u ettt iitee i ranteeaaaet e raaan s e s saan s e saaannsssaannsssaannnessaannnssaannnessnn 501
13-2. CPU/ VIM Compare MismatCh TeSt SEOUENCE . .uuueirinttiiiinreirainesssaissesisasssssasssesiaansnsssannnessas 502
13-3. Error Flags and Error Signals Generation in EaCh MOGe........ciiiiiiiiiiiiiiiiii i 503
13-4. CPU1 (Main CPU) Signals Being Inverted Before Being Compared .......ccvvvvviiiiiiiiiriiniirinnenne, 504
13-5. Checker CPU SignalS t0 MONITOE «..uuussisseesisissesisaasessassesssassssssasssssaanssssaannrsssasnnsssssnnssssnns 505
13-6. Checker CPU Inactivity Monitor Compare MismatCh TeSt ..uvuueiiiiiiieiiiiiiiii i 506
R R O o o1 (o I L= 0] (=] £ 507
13-8. CCM-R5F Status Register 1 (CCMSR1) Field DeSCIPLIONS wuuuuuuisiiiitreiriinreisainnssssinssisannnssasinnesss 508
13-9. CCM-R5F Key Register 1 (CCMKEYR1) Field DeSCrpPtioNS . .ueuueeriueirseriarirtssinsiarerinsisisssinsianes 509
13-10. CCM-R5F Status Register 2 (CCMSR2) Field DeSCHPLONS +.uviiuseiissiissniaiiiieiisiaierisissssinssanes 510
13-11. CCM-R5F Key Register 2 (CCMKEYR2) Field DeSCriptiONS ... uutsiiiitreiiiiareiriinnssssinssisainnsianinnesss 511
13-12. CCM-R5F Status Register 3 (CCMSR3) Field DeSCHPLONS «uuviieeiiiniieniiiissiiseinieraasisessinssanes 512
13-13. CCM-R5F Key Register 2 (CCMKEYR2) Field DeSCriPtiONS. ... ..uieiiiiaiieiiiaeeeasaieeesnansesannnnssananneess 513
13-14. CCM-R5F Polarity Control Register (CCMPOLCNTRL) Field DeSCrptioNS. . .ouueiiiiuiesiiiineiiiinnesiannns 513
13-15. CCM-R5F Status Register 4 (CCMSR4) Field DeSCHPLONS «1uueieeiiueiieniriissiissinierinssasssinssanes 514
78 List of Tables SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

13 TEXAS
INSTRUMENTS

www.ti.com

13-16. CCM-R5F Key Register 4 (CCMKEYR4) Field DeSCrPtiONS . ..ueuveeiietireesiatirssiissiaisesansisnssinsianns 515
13-17. CCM-R5FPower Domain Status Register 0 (CCMPDSTATO) Field DeSCHptioNS....vvvveeriuririserineinineians 516
14-1. Valid Frequency RANGES fOr PLL 1.uuuueiiiieeiiiiiesisise it s ssasee s e s sa s s s ssan s ssaann s s aaannseannns 525
I o I 10 1= = g oo o [ T 526
14-3.  SUMMATY Of PLL TimMiNgS cutuustiuustnuseiseisessastssase st sssssastssssrassssare e ssiassannesaserannens 530
I e I |V o T [ o =0 L] (=] £ 534
14-5. LPOCLKDET MOAUIE REGISIEIS . uuttuuteistinneistssusssnssssesasssssssassssinssassssasssansssisssannesansiannens 534
14-6. SSW PLL BIST Control Register 1 (SSWPLL1) Field DeSCriptioNS....uuvvueirisriiserineiisrineransisineranns 535
14-7. SSW PLL BIST Control Register 2 (SSWPLL2) Field DeSCriptionNS......ueiviiereiriieeiniisssiiineeinninness 536
14-8. SSW PLL BIST Control Register 3 (SSWPLL3) Field DeSCriptioNS.....uvvevvieiiieeriieiiierissiaeisinssaness 537
R T B 1O O O o] o1 1 o] I = L= 11 =T £ 549
15-2. DCC Global Control Register (DCCGCTRL) Field DeSCrPLONS ..uuviiiuieiiiiineiiiinreiriinrersinnreasainness 550
15-3. DCC Revision Id Register (DCCREYV) Field DeSCIPLONS .uuiuueiiutirieriissiriariitsrissiarsrnnsiasisineranns 551
15-4. DCC Counter0 Seed Register (DCCCNTOSEED) Field DeSCriptions ....vvuvvviseiisiiniieiiinirisnenaes 551
15-5. DCC Valid0O Seed Register (DCCVALIDOSEED) Field DeSCrpPLiONS ..uuveiiiiutserrinreiriinneiriinnreisiineess 552
15-6. DCC Counterl Seed Register (DCCCNTOSEED) Field DeSCrptions .....vuvviieeiiiiriieiiinierinninennes 552
15-7. DCC Status Register (DCCSTAT) Field DeSCHPLONS . ..uuutieiieteiiaieesrainessaainnessaannessaannessaannnesss 553
15-8. DCC Counter0 Value Register (DCCCNTO) Field DeSCrptioONS ...uvivviuseririnnreiriinrerriinreriinnneisainness 554
15-9. DCC ValidO Value Register (DCCVALIDO) Field DeSCIPLONS ..uuuvrriutirieriintsrissianessieeiansisinssinnsanes 555
15-10. DCC Counterl Value Register (DCCCNT1) Field DeSCHPLONS ...uviiiieieriiiereiiiinreriannrerananrersannness 555
15-11. DCC Counterl Clock Source Selection Register (DCCCNT1CLKSRC) Field Descriptions ...........ccvvuuns 556
15-12. DCC Counter0 Clock Source Selection Register (DCCCNTOCLKSRC) Field Descriptions .........ccvvueenes 557
16-1. ESM Interrupt and ERROR Pin BENAVIOI. ... .cuuiueieeieieieeeieaeeeaaeeaaeaeseaesesasnseaesaeensnsneanaanns 560
16-2. ESM CONIrOl REGISTEIS . uuutiiatetiasetetsaatessaae e s sa s e s ss e et saaaae st saasa st sastasssannnessannnnnsnns 565
16-3. ESM Enable ERROR Pin Action/Response Register 1 (ESMEEPAPR1) Field Descriptions .................. 566
16-4. ESM Disable ERROR Pin Action/Response Register 1 (ESMDEPAPR1) Field Descriptions.................. 566
16-5. ESM Interrupt Enable Set/Status Register 1 (ESMIESR1) Field DeSCriptions .....ivvveveiiiinierriinererninness 567
16-6. ESM Interrupt Enable Clear/Status Register 1 (ESMIECR1) Field DeSCriptionS ......vveivieriiirerieeiiieinans 567
16-7. ESM Interrupt Level Set/Status Register 1 (ESMILSR1) Field DeSCptioNS....uevvseiviseriseiiineriaririneinnes 568
16-8. ESM Interrupt Level Clear/Status Register 1 (ESMILCR1) Field DeSCriptions .....vvvveieriiiiseiriinneriinnns 568
16-9. ESM Status Register 1 (ESMSR1) Field DeSCIPLONS ..vuuteiueiitiriieiinireriterissiarssisssasssinesannss 569
16-10. ESM Status Register 2 (ESMSR2) Field DeSCIPUONS .vvuutiiiseiiiirinniissinisririssiasieransisinesanns 569
16-11. ESM Status Register 3 (ESMSR3) Field DeSCIPLONS 1.uuutseiiiunreiriinnririinressiinnsisaissssisiinesiaainnesss 570
16-12. ESM ERROR Pin Status Register (ESMEPSR) Field DESCHPONS ...uvueueieererneerneanreneraernsnerneness 570
16-13. ESM Interrupt Offset High Register (ESMIOFFHR) Field DeSCriptionS......cvvrviiieiiiiniiiiniianennees 571
16-14. ESM Interrupt Offset Low Register (ESMIOFFLR) Field DeSCriptionsS.....uuvviereiriiuirsiiinrerninnressninness 572
16-15. ESM Low-Time Counter Register (ESMLTCR) Field DeSCHPONS .. vuutiverriateriseiineiniesianeisneerinnsanes 573
16-16. ESM Low-Time Counter Preload Register (ESMLTCPR) Field DeSCrptionS .....vvverivsiriseiiinerineinininaes 573
16-17. ESM Error Key Register (ESMEKR) Field DeSCrPUONS .. .uueiiiutsiiiinrsisiisesisiinsssisisssisainnsssannnesns 574
16-18. ESM Status Shadow Register 2 (ESMSSR2) Field DeSCriptioNS ....vveiiieiiiisiieiiirieiirieeannennees 574
16-19. ESM Influence ERROR Pin Set/Status Register 4 (ESMIEPSR4) Field Descriptions........c.ccveveievuenenns. 575
16-20. ESM Influence ERROR Pin Clear/Status Register 4 (ESMIEPCR4) Field Descriptions ........ccvvevievnnnnns. 575
16-21. ESM Interrupt Enable Set/Status Register 4 (ESMIESR4) Field DeScriptions .......ccvveviviiiiiniiniieinneinnes 576
16-22. ESM Interrupt Enable Clear/Status Register 4 (ESMIECR4) Field DeSCrptionS .....vvvevvisriiinerineinieinans 576
16-23. ESM Interrupt Level Set/Status Register 4 (ESMILSR4) Field DesSCriptionsS.....uevvviisriiiinierriinneerainness 577
16-24. ESM Interrupt Level Clear/Status Register 4 (ESMILCR4) Field DeSCriptions .....c.vvvuvirieeiinririeeinneinaes 577
16-25. ESM Status Register 4 (ESMSR4) Field DeSCIPUONS .uvuvuutiisteriseiiisinriassisssareriseasinrasesns 578
16-26. ESM Influence ERROR Pin Set/Status Register 7 (ESMIEPSR7) Field Descriptions.......cevvevieeririnesnnss 579
16-27. ESM Influence ERROR Pin Clear/Status Register 7 (ESMIEPCR7) Field Descriptions .........cveeveveenns. 579
SPNU563A—March 2018 List of Tables 79

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

13 TEXAS
INSTRUMENTS

www.ti.com

16-28. ESM Interrupt Enable Set/Status Register 7 (ESMIESR7) Field DeScriptions .......ccvvvvvviiiiinninineinneinnes 580
16-29. ESM Interrupt Enable Clear/Status Register 7 (ESMIECR7) Field DeSCrptionS ......vvvevviseiiinirineiiieinans 580
16-30. ESM Interrupt Level Set/Status Register 7 (ESMILSR7) Field DeSCriptionsS......vvvvvieriiiineeiriinneerninness 581
16-31. ESM Interrupt Level Clear/Status Register 7 (ESMILCR7) Field DeSCriptions .....c.cvvueivieeiinririeeinneinnes 581
16-32. ESM Status Register 7 (ESMSR7) Field DeSCIPUONS cuvuvuutiisterseiinisinsiassssisssaseraseasssinsasesns 582
T o I N =T 0] (= £ 595
17-2. RTI Global Control Register (RTIGCTRL) Field DeSCHPLONS...uvvueerieeiieiriarritsrissiaessnesiaeisinesannss 596
17-3. RTI Timebase Control Register (RTITBCTRL) Field DeSCrPiONS ......ueiiiiiiiiiiiieriiineirniaeesananneeas 597
17-4. RTI Capture Control Register (RTICAPCTRL) Field DeSCrPLONS +.uvvueteiriiereiriineiriiinesiniinnssaninnenss 598
17-5. RTI Compare Control Register (RTICOMPCTRL) Field DeSCHPLONS .vvvutirieiineiiieerineiiiaerinrinneesnes 599
17-6. RTI Free Running Counter 0 Register (RTIFRCO) Field DeSCHPtONS ....uvviiieieiiiiieeiiiieesrnianeernaneess 600
17-7. RTI Up Counter 0 Register (RTIUCO) Field DeSCIIPLONS ..uuviiuureiriinnreriinreisiinnsissinssisiinnsiaainnesss 600
17-8. RTI Compare Up Counter 0 Register (RTICPUCO) Field DeSCriptioNS .....uvvvesiiseiiieerineiiieirinrinnennes 601
17-9. RTI Capture Free Running Counter 0 Register (RTICAFRCO) Field DesCriptionS......ccvvvviieeriiiinneirnnnss 601
17-10. RTI Capture Up Counter O Register (RTICAUCO) Field DeSCrptioNS ....ueiiiieieiiiinineiiinsesrinnnsesainnnss 602
17-11. RTI Free Running Counter 1 Register (RTIFRC1) Field DeSCrpPtioNS ...vvvuviiieeiiiiriieiiinierinsniaenaaes 602
17-12. RTI Up Counter 1 Register (RTIUC1) Field DeSCIIPLONS ...ueieteiriiteeriianresaainnsssaanessaannsesaaannesss 603
17-13. RTI Compare Up Counter 1 Register (RTICPUC1) Field DeSCrptioNS ....uvivieseiiiiinsiiiinressiinnessaineess 604
17-14. RTI Capture Free Running Counter 1 Register (RTICAFRC1) Field Descriptions......ccvvvirvvieeiineininnnans 605
17-15. RTI Capture Up Counter 1 Register (RTICAUCL) Field DeSCrPtONS ....uuviiiieieiiiiieeiiiinresrinnneeenanness 605
17-16. RTI Compare 0 Register (RTICOMPO) Field DeSCHPtONS «uvuiiuereiiiiareiriiersssiisesisainsssssinesssannnesss 606
17-17. RTI Update Compare 0 Register (RTIUDCPO) Field DeSCIHPONS ..vvvuviveriiaterieeiiiiriesianeisinssinneaness 606
17-18. RTI Compare 1 Register (RTICOMPL) Field DeSCHPLONS ...uuueieiiiiteeaaaeeesnaineessaannessaannessaannesss 607
17-19. RTI Update Compare 1 Register (RTIUDCP1) Field DeSCHPLIONS ..uviiuureiiiitreiiiireiiiinnssniinnreasnneess 607
17-20. RTI Compare 2 Register (RTICOMP2) Field DeSCrPtiONS ...vuueiiueirieriineiririitsrissiaesrnssrasisnnssannss 608
17-21. RTI Update Compare 2 Register (RTIUDCP2) Field DeSCHPLIONS ....uueieiiiiiiiiiiiieiiiieernine e ananeess 608
17-22. RTI Compare 3 Register (RTICOMP3) Field DeSCHPtONS «uvuiiueteiriiereiriiessisninssisninnesisanesisannnesss 609
17-23. RTI Update Compare 3 Register (RTIUDCP3) Field DeSCIHPONS ..vvvueiveriiuteiieeiiiirinsiinsisinssinneanees 609
17-24. RTI Timebase Low Compare Register (RTITBLCOMP) Field DeSCrPtioNS ......eviiiieieriiinrrriianreraannnss 610
17-25. RTI Timebase High Compare Register (RTITBHCOMP) Field DeSCriptions ......evvvvuuesiiiinreiiiinnnsiinnns 610
17-26. RTI Set Interrupt Control Register (RTISETINTENA) Field DeSCriptions .....ccvviveeiiiiiriininieinieiinenanss 611
17-27. RTI Clear Interrupt Control Register (RTICLEARINTENA) Field DeSCriptions ......cccevviiiieirriiieeernineess 613
17-28. RTI Interrupt Flag Register (RTIINTFLAG) Field DeSCriPtONS. ...uuutisieteiriinnesrninsssssiinnsisninnssananneess 615
17-29. Digital Watchdog Control Register (RTIDWDCTRL) Field DeSCriptioNS....cuevvueirieerinririseninsinineraneinaes 616
17-30. Digital Watchdog Preload Register (RTIDWDPRLD) Field DeSCrptioNS .....vvveeeiiiiieiiiiineiniinnennnnens 617
17-31. Watchdog Status Register (RTIWDSTATUS) Field DeSCrPtONS ..vuviiuiteiiiireiriirersiinneisainnsiaainneess 618
17-32. RTI Watchdog Key Register (RTIDWDKEY) Field DeSCIPtONS. .. .vuvietiitiriiineiiisiieerinesaessinesaness 619
17-33. Example Of 8 WDKEY SEOUENCE .. utuutiiustinteiseiastessssasssssssasss e sassesasssaasssasssassrassiainesinns 619
17-34. RTI Watchdog Down Counter Register (RTIDWDCNTR) Field DeSCriptionS .....uvvvviiesiiiiineiriininsinnnns 620
17-35. Digital Windowed Watchdog Reaction Control (RTIWWDRXNCTRL) Field Descriptions .........c.cvevviuninns 620
17-36. Digital Windowed Watchdog Window Size Control (RTIWWDSIZECTRL) Field Descriptions .........vvuveuns 621
17-37. RTI Compare Interrupt Clear Enable Register (RTIINTCLRENABLE) Field Descriptions .........vvvieevinunns 622
17-38. RTI Compare 0 Clear Register (RTICMPOCLR) Field DeSCrptioNS ....uvvieriiesiiseiiierinsiiessinrianernss 623
17-39. RTI Compare 1 Clear Register (RTICMPL1CLR) Field DeSCrPLONS .....uveiiiiieeiiiineeeiainresnnanreasnaneess 623
17-40. RTI Compare 2 Clear Register (RTICMP2CLR) Field DeSCrptioNS ...cuuveiiiiueseiriinrerriinrerninnreisainness 624
17-41. RTI Compare 3 Clear Register (RTICMP3CLR) Field DeSCrptions ....uvvvuiivieiiieiiiierinsiiessinrinnnesnes 624
18-1. CRC Modes in Which DMA Request and Counter Logic are Active or INactive ........ccevviiinriiiinneiinnnns 633
18-2. Modes in Which Interrupt Condition Can OCCUN +..uuueiiiuserersinresssianssssisesssaisssssaasnestsassnsssannnesias 634
RS T TR 101 (=T ¢ (] 01 Q@ i £5T] 1V - T o 1T 637
80 List of Tables SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

13 TEXAS

INSTRUMENTS

www.ti.com

RS L S O 0 L O @0 g1 (0] =T 851 =T £ 641
18-5. CRC Global Control Register 0 (CRC_CTRLO) Field DeSCIPLONS ...uuesiiiiieiesiiaieeiaiinrersannreeraanness 642
18-6. CRC Global Control Register 1 (CRC_CTRL1) Field DeSCIPLONS +.vvvvuueiirinnesiiininsiiinrsrrinnnessainness 642
18-7. CRC Global Control Register 2 (CRC_CTRL2) Field DeSCriptioNS ...vvueiiiirieiieiiineriinieesinnnneennes 643
18-8. CRC Interrupt Enable Set Register (CRC_INTS) Field DeSCrptioNS ....vvveiiiiiiiieiiinieiisieninninnes 644
18-9. CRC Interrupt Enable Reset Register (CRC_INTR) Field DeSCHPLONS ..uvviviuereiriinreiriinneriinnreiaaineess 646
18-10. CRC Interrupt Status Register (CRC_STATUS) Field DeSCHPLONS +..uviieiiintsiiieiiiriieiasirinsrinneanees 648
18-11. CRC Interrupt Offset (CRC_INT_OFFSET_REG) Field DeSCIPLONS ..uvvveriiursiiseiiiiriseiisisinssinnianes 650
18-12. CRC Busy Register (CRC_BUSY) Field DeSCHPONS +.uuutteirieterriinrssiinssssaisnssssinssisainnssaainnesss 651
18-13. CRC Pattern Counter Preload Register 1 (CRC_PCOUNT_REG1) Field DescriptionS.......ccvvueivieerinninns 651
18-14. CRC Sector Counter Preload Register 1 (CRC_SCOUNT_REG1) Field DescriptionS.......ccevviviieeeiinnnss 652
18-15. CRC Current Sector Register 1 (CRC_CURSEC_REG1) Field DeSCriptions .....cuvvvuuesirisseirsnnnnsisnnns 652
18-16. CRC Channel 1 Watchdog Timeout Preload Register A (CRC_WDTOPLD1) Field Descriptions.............. 653
18-17. CRC Channel 1 Block Complete Timeout Preload Register B (CRC_BCTOPLD1) Field Descriptions....... 653
18-18. Channel 1 PSA Signature Low Register (PSA_SIGREGL1) Field DescCriptions ......cceevivviueeiiiinnneiiinnes 654
18-19. Channel 1 PSA Signature High Register (PSA_SIGREGH1) Field DeSCriptions ......coevvveriiirerineinneinaes 654
18-20. Channel 1 CRC Value Low Register (CRC_REGL1) Field DeSCHPLONS . ..cvviiiueeiiiiiiesiiiinnersannneraannnss 654
18-21. Channel 1 CRC Value High Register (CRC_REGH1) Field DeSCriptionS .....covueeiiiiuiesiiinsneirinnnesrinnns 655
18-22. Channel 1 PSA Sector Signature Low Register (PSA_SECSIGREGL1) Field Descriptions ...........cvvueues 655
18-23. Channel 1 PSA Sector Signature High Register (PSA_SECSIGREGH1) Field Descriptions ...........oveus 655
18-24. Channel 1 Raw Data Low Register (RAW_DATAREGL1) Field DeSCriptionS .....cvvvvueeiiiineeiiiinnneisnnns 656
18-25. Channel 1 Raw Data High Register (RAW_DATAREGH1) Field DeSsCriptionS .....ccevvtiriueiinririneinnninnes 656
18-26. CRC Pattern Counter Preload Register 2 (CRC_PCOUNT_REG?2) Field DesCriptionS.......ccevvvviieerinnnns 656
18-27. CRC Sector Counter Preload Register 2 (CRC_SCOUNT_REG2) Field DescCriptionS......cvveeviviuaeeirannss 657
18-28. CRC Current Sector Register 2 (CRC_CURSEC_REG?2) Field DeSCrptions .....vvervvueiriueiineriseinieinaes 657
18-29. CRC Channel 2 Watchdog Timeout Preload Register A (CRC_WDTOPLD?2) Field Descriptions.............. 658
18-30. CRC Channel 2 Block Complete Timeout Preload Register B (CRC_BCTOPLD?2) Field Descriptions....... 658
18-31. Channel 2 PSA Signature Low Register (PSA_SIGREGL2) Field DeSCriptions ......vvvevviuriiieerineinieenans 659
18-32. Channel 2 PSA Signature High Register (PSA_SIGREGH2) Field DeSCriptions .....ivvevvieeiirerineiineinaes 659
18-33. Channel 2 CRC Value Low Register (CRC_REGL2) Field DeSCrptioNS ....uvvviueeiiriiesiiiissesiiinnnsiaanns 659
18-34. Channel 2 CRC Value High Register (CRC_REGH?2) Field DeSCHPtONS ...vvvvveivieeritiriseiinsinineinneianes 660
18-35. Channel 2 PSA Sector Signature Low Register (PSA_SECSIGREGL2) Field Descriptions .........cevvuuenns 660
18-36. Channel 2 PSA Sector Signature High Register (PSA_SECSIGREGH?2) Field Descriptions ...........ccvv.u.. 660
18-37. Channel 2 Raw Data Low Register (RAW_DATAREGL2) Field DeSCriptionS .....vvevivueeriuriineerineininenans 661
18-38. Channel 2 Raw Data High Register (RAW_DATAREGH?2) Field DeSCrptionS .......ceeveviiiiireiiiinreninnnnss 661
19-1. ECC Syndrome Table ...t r et s e s s s e e s s st e s s s ann s e s s n e aa e anaas 673
19-2. ECC Error Bits for Syndrome DECOUE ....uuiiuuiiiieiiiiniasiiesist it saee s ssss s sarssaneaainesannss 674
19-3. CPU Reads - Address Bit 10 Selects Between Normal Data and ECC BitS.......coevviiiiiiiiiniiniiinneinns 674
19-4. CPU Writes - Address Bit 10 Selects Between Normal Data and ECC BitS.......cvevviiiiiiiiiiiiin, 674
S T TV 1V @0 g1 0] =0 ] =T 680
19-6. Interrupt Vector Table ECC Status Register (ECCSTAT) Field DeSsCriptionS ......vvvveiiiiiiiiiiriiieanainesss 681
19-7. Interrupt Vector Table ECC Control Register (ECCCTL) Field DeSCrptioNS .....eviiviuesiriinseiiiinnnsiinnns 682
19-8. Uncorrectable Error Address Register (UERRADDR) Field DeSCriptions ....vvvvviiiiriieiineinieriinnnenanes 683
19-9. Fallback Vector Address Register (FBVECADDR) Field DeSCriptioNS. ......vviieieiiiiieiiiiireenninneesaaneess 683
19-10. Single-Bit Error Address Register (SBERRADDR) Field DeSCriptioNS.....uuiviuieiiiiissiiinseiriinnessnineess 684
IS T I U 101 (=T 0 (1] 517 0 - (o o 684
19-12. IRQ Index Offset Vector Register (IRQINDEX) Field DeSCrPtioNS......ueieiiiiieiiiieiriiie e rraiaeerananneeas 685
19-13. FIQ Index Offset Vector Register (FIQINDEX) Field DeSCIPLioNS ..uvvueeeiiiiereiiiisiniinesiniinnsianinnenss 685
19-14. FIQ/IRQ Program Control Registers (FIRQPR) Field DeSCrptioNS ....uvvveiiiuiiiiieiiiiiiieeieisieeninninness 686
SPNU563A—March 2018 List of Tables 81

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
19-15. Pending Interrupt Read Location Registers (INTREQ) Field DeSCrptionS ....vvvvvieiriieiineinieeiinininenanes 687
19-16. Interrupt Enable Set Registers (REQENASET) Field DeSCrptioNS ......vviiiiieiiiiiiii i iinieernnaneeas 688
19-17. Interrupt Enable Clear Registers (REQENACLR) Field DeSCrptioNS .....eviviiuieiiiiineiiiinreriiineserainnnss 689
19-18. Wake-Up Enable Set Registers (WAKEENASET) Field DeSCrpPtioNS ...vvvuriviriiieiiiieiieiniesinrinnnesnnes 690
19-19. Wake-Up Enable Clear Registers (WAKEENACLR) Field DeSCriptionS.....vveeeeiiiieieiriineeaninnreannnnss 691
19-20. IRQ Interrupt Vector Register (IRQVECREG) Field DeSCrPLiONS «.vuvviueteiriireiriirerniinneisiinnssasinneass 692
19-21. FIQ Interrupt Vector Register (FIQVECREG) Field DeSCrPtiONS....uvvueivieeiitiriieiiiiniesrineisinesinssnness 692
19-22. Capture Event Register (CAPEVT) Field DeSCIPLONS .. ..uiiiiiieteiiiiteirainesssainnsssnnnnessaannessaannnesss 693
19-23. Interrupt Control RegiSters OrganiZatiOn .......uvesessssiuseeisisee s iaassesransssssaasrrsraasnrsssaannessans 694
19-24. Interrupt Control Registers (CHANCTRL[0:31]) Field DeSCHPLONS .vvuuueriutirteiineiiieerinniainesinrraeesaes 694
20-1. DMA Ports to System ReSOUIrCES MaPPING . .uueeeiueeeiiiitesiaatresaantessaanteesaannressaanressaannssssannsess 699
20-2. Arbitration According to Priority Queues and Priority SChemes .....c.vvviiiiiiiiiiiiiii i i raaas 706
20-3. DMA Request Line CONNECHION . uuuuutistsiseinessssassssstsaass e saeesas s saas s s sansrasesanssanssannssanes 710
20-4. Maximum Number of DMA Transactions per Channel in Non-Bypass MOde........cvviiiiiiiiiiiiiiiniineennnns 715
20-5. Maximum Number of DMA Transactions per Channel in Bypass Mode .........cociviiiiiiiniiiiiiiniinenas 715
P20 TG TR =l @ O 1V =T o o 719
PO R 1Y N @ g1 0] B LT 0 1S3 (T N 721
20-8. Control PaCKet MmOy IMaP «.uuueeiiuutssinassessasesssaanessaisssssaaanesaaassestsassssssassnessaannnsssannnsssns 723
20-9. Global Control Register (GCTRL) Field DESCHPONS «.uueiiueerieeiisserine it rias i saessinssanssrnnesns 724
20-10. Channel Pending Register (PEND) Field DeSCHPLIONS ...uuuueteiiiiieeiiaineesananessaainnsssannnessaannassaannes 725
20-11. DMA Status Register (DMASTAT) Field DeSCrPtiONS ..uuuueeiiiiseiiiiiesisissrinsrsssainrsssinnrsssainness 725
20-12. DMA RevVision ID RegiSter DESCIPLION . ..uueerstisssistirteiaseiaseriasrssssiarsass i sarssasssassainssannss 726
20-13. HW Channel Enable Set and Status Register (HWCHENAS) Field DescCriptionS......c.vveevieivineiianirinens 727
20-14. HW Channel Enable Reset and Status Register (HWCHENAR) Field Descriptions ........cvvviieeiiiinnnenns 727
20-15. SW Channel Enable Set and Status Register (SWCHENAS) Field DeSCrptionS ......vvveeiieirieriinneiinnns 728
20-16. SW Channel Enable Reset and Status Register (SWCHENAR) Field DeSCrptionS......ccvvvevviuriieernnens 728
20-17. Channel Priority Set Register (CHPRIOS) Field DeSCIPLONS +vuvuuetsiriiieiiiiinrsisiisessisinesisannsssannes 729
20-18. Channel Priority Reset Register (CHPRIOR) Field DeSCrPtiONS ....uueiiseiieeriariissrinsiiseriaeiainaninnians 729
20-19. Global Channel Interrupt Enable Set Register (GCHIENAS) Field DeScCriptionS .......ccvvveiiieirinriineinnens 730
20-20. Global Channel Interrupt Enable Reset Register (GCHIENAR) Field DescriptionS......ccuvvviiieieiiiinnnenns 730
20-21. DMA Request Assignment Register 0 (DREQASIO) Field DeSCriptioNS ...uvuevvieriiiirineiiieeiiaeiaiesninnians 731
20-22. DMA Request Assignment Register 1 (DREQASI1) Field DeSCriptioNS ....vuvevvieriisirisriiiieriseiiinininnians 732
20-23. DMA Request Assignment Register 2 (DREQASI2) Field DeSCriptioNS .....vviviieeriiiiiriiiiinsinninesinnes 733
20-24. DMA Request Assignment Register 3 (DREQASI3) Field DeSCriptioNS ....vuevvieriiiirineiiieiiaeiaieaninnians 734
20-25. DMA Request Assignment Register 4 (DREQASI4) Field DeSCriptioNS ...vvuevvieriisirissiirerineiiieininnians 735
20-26. DMA Request Assignment Register 5 (DREQASIS5) Field DeSsCriptionS ....uvviviveeiiiiieiiiiiinninesinnes 736
20-27. DMA Request Assignment Register 6 (DREQASI6) Field DeSCriptionS ....vuevvierivsirineiiiieiiaeiiisninnians 737
20-28. DMA Request Assignment Register 7 (DREQASI7) Field DeSCriptioNS ...vvuevvieriisiiisriiinerineiiieininnians 738
20-29. Port Assignment Register 0 (PARO) Field DeSCIPLIONS +.uuuueeiiriiueeiiiinnesiiisssisiissesiaanssessannnessannnes 739
20-30. Port Assignment Register 1 (PAR1) Field DeSCrPLONS ..uuueiiiutiieeiitirineiisiiies s sinsssasesaneaanes 740
20-31. Port Assignment Register 2 (PAR2) Field DeSCIPLONS .. ..uueiiiiiiieiiiiieeiaaeessaresssaneessannnesaanns 741
20-32. Port Assignment Register 3 (PAR3) Field DeSCIPLONS +.uuuueriiiiiueeiiiinesiiisssisiissesisasssssannsessannnes 742
20-33. FTC Interrupt Mapping Register (FTCMAP) Field DeSCIPLONS ..vvuuiiiteiiieiiierininsssisiannerineiaeanaes 743
20-34. LFS Interrupt Mapping Register (LFSMAP) Field DeSCHPHONS ... .ueteiiiieiiiiieeeraaine s aninessannnesssannss 743
20-35. HBC Interrupt Mapping Register (HBCMARP) Field DeSCIPLONS +..uuveiiiiereiiiineeiniiessisiinnsisninnesinnes 743
20-36. BTC Interrupt Mapping Register (BTCMAP) Field DeSCriptioNS ...vuuiiveeiiiiiiiiriiisis i rineiaeaaes 744
20-37. FTC Interrupt Enable Set Register (FTCINTENAS) Field DeSCrPLiONS ....ccvviiieriiiiieeiiiiinsiiannnesiannss 745
20-38. FTC Interrupt Enable Reset (FTCINTENAR) Field DeSCrHPLONS ...uueeiviieeeiiiieeeiniiessniinesisnnesisannes 745
20-39. LFS Interrupt Enable Set Register (LFSINTENAS) Field DeSCHPONS v.vvviueirieriitirineiinerineineenineians 746
82 List of Tables SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

13 TEXAS

INSTRUMENTS

www.ti.com

20-40. LFS Interrupt Enable Reset Register (LFSINTENAR) Field DeSCHPtONS ...uvevieiivieeiinriiieeiineinieeninnnans 746
20-41. HBC Interrupt Enable Set Register (HBCINTENAS) Field DeSCriptionS ..vvveevvssiviserisririseriseisinerinnins 747
20-42. HBC Interrupt Enable Reset Register (HBCINTENAR) Field DeSCrptioNS ....vvvveesiriiiieiriinneirnieesinnns 747
20-43. BTC Interrupt Enable Reset Register (BTCINTENAS) Field DeSCrptioNS ..uuvverivsesrinriirerineiiieininnians 748
20-44. BTC Interrupt Enable Reset Register (BTCINTENAR) Field DeSCrptioNS .....ovveeeiiiiieeiiiiineiiniaeninnnns 748
20-45. Global Interrupt Flag Register (GINTFLAG) Field DeSCIPLONS +..uueeiiiiieesinninnesinisesisinssesiannnnsisanns 749
20-46. FTC Interrupt Flag Register (FTCFLAG) Field DeSCrPtONS «..uviiiueiiitiiiieiiieinieinssiae i esisennnesnaes 749
20-47. LFS Interrupt Flag Register (LFSFLAG) Field DeSCIPtONS .. .uutivstiriseiiateiiseiinineiassisisssansssnnesns 750
20-48. HBC Interrupt Flag Register (HBCFLAG) Field DeSCrIPtONS «..vviueeiiiiieesiiiiaeeiiiinsesisasnsssannsessannns 750
20-49. BTC Interrupt Flag Register (BTCFLAG) Field DeSCrPtONS .. .uuiiieeiiteriieiiiirinriasssiassanesnseiaeanaes 751
20-50. FTCA Interrupt Channel Offset Register (FTCAOFFSET) Field DeSCriptions .....uvvevvisriiiseinseiiinerinninns 752
20-51. LFSA Interrupt Channel Offset Register (LFSAOFFSET) Field DeSCriptionS......cvvvviieriiniinesisninnesinnes 753
20-52. HBCA Interrupt Channel Offset Register (HBCAOFFSET) Field DeSCriptions .....cvuvviurivieeiineininerinninns 754
20-53. BTCA Interrupt Channel Offset Register (BTCAOFFSET) Field DescriptionS......vvevviiriviieiineinineiinninns 755
20-54. FTCB Interrupt Channel Offset Register (FTCBOFFSET) Field DeSCriptions ......vvvvivereiriieriiiiinneinnns 756
20-55. LFSB Interrupt Channel Offset Register (LFSBOFFSET) Field DeSCrptioNS.....uvveivieriiireriaeinieeninnians 757
20-56. HBCB Interrupt Channel Offset Register (HBCBOFFSET) Field DeSCriptions ......cvvivreiriierirniinneinnnns 758
20-57. BTCB Interrupt Channel Offset Register (BTCBOFFSET) Field DeSCriptioNS .....uvviviiereiriinriiniinneinnnns 759
20-58. Port Control Register (PTCRL) Field DESCIPLONS . .vuuueiiueireeiineiriaesinsrssassssnns e sanrsannssns 760
20-59. RAM Test Control Register (RTCTRL) Field DeSCHPLIONS ....viiiiieiiiiiiiei i reine s iraeeesrannesaannns 761
20-60. Debug Control Register (DCTRL) Field DeSCIPLIONS ..utuiuueeiiiiiaeeisiinnesisisssssassessaanssessannssssannnes 762
20-61. Watch Point Register (WPR) Field DeSCIPtONS ... vt tuteiiseiiieesiseissesisrsnsssiassanesnassasssnnssanesns 763
20-62. Watch Mask Register (WMR) Field DeSCHPIONS ... .ueeiiiiiei it srraee e ssanr e rraaare s saann e ananeess 763
20-63. FIFO A Active Channel Source Address Register (FAACSADDR) Field Descriptions .......vvvveeevviinnennnns 764
20-64. FIFO A Active Channel Destination Address Register (FAACDADDR) Field Descriptions ........cevvevuasns 764
20-65. Port B Active Channel Transfer Count Register (FAACTC) Field Descriptions ........iceeiviiiiieneiiinnneennns 764
20-66. FIFO B Active Channel Source Address Register (FBACSADDR) Field Descriptions .......vvvveeeiviinneinnns 765
20-67. FIFO B Active Channel Destination Address Register (FBACDADDR) Field Descriptions ........ccvvvevuaens 765
20-68. FIFO B Active Channel Transfer Count Register (FBACTC) Field DeSCriptions ......cooveveiiiinrrininneennnns 765
20-69. ECC Control Register (DMAPECR) Field DeSCIPIONS « . uuuuueteissiaeeisiisnesisisssssaissesisasssssannnsssannnes 766
20-70. DMA ECC Error Address Register (DMAPAR) Field DeSCrPtiONS ...vvviveiiieiiiiiiniinnerinennieesiannans 767
20-71. DMA Memory Protection Control Register 1 (DMAMPCTRL1) Field DeSCrptioNS......cocvvviiiiereriiinneenns 768
20-72. DMA Memory Protection Status Register 1 (DMAMPST1) Field DeScCriptions .....evvviiieriiniinesiniineainnns 770
20-73. DMA Memory Protection Region 0 Start Address Register (DMAMPROS) Field Descriptions................. 771
20-74. DMA Memory Protection Region 0 End Address Register (DMAMPROE) Field DescriptionS.................. 771
20-75. DMA Memory Protection Region 1 Start Address Register (DMAMPR1S) Field Descriptions................. 772
20-76. DMA Memory Protection Region 1 End Address Register (DMAMPRI1E) Field DescriptionS...........ccvuue.. 772
20-77. DMA Memory Protection Region 2 Start Address Register (DMAMPR2S) Field Descriptions................. 773
20-78. DMA Memory Protection Region 2 End Address Register (DMAMPRZ2E) Field DescriptionS.........cccuee... 773
20-79. DMA Memory Protection Region 3 Start Address Register (DMAMPR3S) Field Descriptions................. 774
20-80. DMA Memory Protection Region 3 End Address Register (DMAMPR3E) Field DescriptionS.................. 774
20-81. DMA Memory Protection Control Register 2 (DMAMPCTRL2) Field DeSCrptioNS......cvveeeiviiereiriinneennns 775
20-82. DMA Memory Protection Status Register 2 (DMAMPST?2) Field DeSCriptions .....vvevvieerinninieerinninnens 777
20-83. DMA Memory Protection Region 4 Start Address Register (DMAMPR4S) Field Descriptions................. 778
20-84. DMA Memory Protection Region 4 End Address Register (DMAMPRA4E) Field Descriptions.........covuee... 778
20-85. DMA Memory Protection Region 5 Start Address Register (DMAMPRS5S) Field Descriptions................. 779
20-86. DMA Memory Protection Region 5 End Address Register (DMAMPRS5E) Field DescriptionS.................. 779
20-87. DMA Memory Protection Region 6 Start Address Register (DMAMPRG6S) Field Descriptions................. 780
20-88. DMA Memory Protection Region 6 End Address Register (DMAMPRGE) Field Descriptions..........ccvuue.. 780
SPNU563A—March 2018 List of Tables 83

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
20-89. DMA Memory Protection Region 7 Start Address Register (DMAMPR7S) Field Descriptions................. 781
20-90. DMA Memory Protection Region 7 End Address Register (DMAMPR7YE) Field DescriptionS.................. 781
20-91. DMA Single-Bit ECC Control Register (DMASECCCTRL) Field DeSCription ....covveiviieieiiiineiniiineennns 782
20-92. DMA ECC Single-Bit Error Address Register (DMAECCSBE) Field Descriptions .......oovvvieivinriiieeinnenns 783
20-93. FIFO A Status Register (FIFOASTAT) Field DeSCIIPHONS . .uuiiieeeiiiiiesiianeesiianresrsanressaanreeaannness 784
20-94. FIFO B Status Register (FIFOBSTAT) Field DeSCIPLONS ..uuuiviuuseiiiiniesiiisnesrinnrsssainsessinnnessainnes 784
20-95. DMA Request Polarity Select Register (DMAREQPS1) Field DeSCriptionS......cuvviueiviieiinsisieerinriiineas 785
20-96. DMA Request Polarity Select Register (DMAREQPS1) Field DeSCrPtioNS.....vvvueeiiiiieieiriinerniineeannns 785
20-97. Transaction Parity Error Event Control Register (TERECTRL) Field Descriptions ......cccvvvviiieiiiinneinnns 786
20-98. TER Event Flag Register (TERFLAG) Field DeSCrPLiONS .. .uuviutiiiseiiteriieiitisiesrinsssinssianssnsssaneaaaes 786
20-99. TER Event Channel Offset Register (TERROFFSET) Field DeSCriptionsS. ....uvvveeeiiiiieiiiiineinninesinnnns 787
20-100. Initial Source Address Register (ISADDR) Field DeSCriptiONS. . ..uueeirsiueeiiiinesiriiesisiisesisanesisannes 788
20-101. Initial Destination Address Register (IDADDR) Field DeSCHPLONS .vvvuveiieiristiinerisriiirernneiaieaninnians 788
20-102. Initial Transfer Count Register (ITCOUNT) Field DeSCHPLONS ... .uueiiiiieeeiiiieeeraaieessannnressannnassannnss 789
20-103. Channel Control Register (CHCTRL) Field DeSCrptioNS .. ..uueiiiieeeiiiinesiniisssisisesssaissesisasssssannes 790
20-104. Element Index Offset Register (EIOFF) Field DeSCIPONS ...uviieiiiririieiiiiiriississinsiaeraneaaes 791
20-105. Frame Index Offset Register (FIOFF) Field DeSCHPLONS .. .uuiiriieeeiiiiieiiiiie s sraiare s saannressannneraannns 791
20-106. Current Source Address Register (CSADDR) Field DeSCIPLONS ..uvviiiuteiriinrreriiireirninsissinssinnnes 792
20-107. Current Destination Address Register (CDADDR) Field DeSCrptioNS....uvveeivesiriesrinririeeiineinieesinnians 792
20-108. Current Transfer Count Register (CTCOUNT) Field DeSCHPLONS ...vviieteiiiieeiiiiieeernainnessnannesannnes 792
21-1. EMIF Pins Used to Access Both SDRAM and ASynchronous MEemONIES ....uvvviurerriinnrersiinnsisninnesinnns 796
21-2. EMIF PinS SPECIfiC 10 SDRAM ...iuutiiatiiteistinite st rss e s s s s s s s rs st ssan s rann s e 797
21-3. EMIF Pins Specific t0 ASYNCRIONOUS MEMOIY ....iuuueeeiiiitesiaainessante s saanssesaannsessaannesaaannsesaannness 797
21-4. EMIF SDRAM COMMANUAS .11t uuttustnseraesansassssesassssssssesststssssess s tassasssiesanassassienns 798
21-5. Truth Table for SDRAM COMMANGAS +.uuttiuutiterneiaeriarrte e saee s sans e saa s sanrsanassanes 798
21-6. 16-bit EMIF Address Pin CONNECHIONS .uuuuuetistisseistisseiaseiasesassssssssss st saresasesasssnnssanns 800
21-7. Description of the SDRAM Configuration Register (SDCR)...cviiiiuiiiiiiiiiiiieiiie i riinsessanns 801
21-8. Description of the SDRAM Refresh Control Register (SDRCR) ...uuuiiiitsiiuiiiieiiiriiininrnine i 801
21-9. Description of the SDRAM Timing Register (SDTIMR) cuuuuuiiiutiiseiistiiieiisesierissisissaseraseaaaes 802
21-10. Description of the SDRAM Self Refresh Exit Timing Register (SDSRETR) +.vvuiiiiiiieiiiiiiiiiiiienainans 802
21-11. SDRAM LOAD MODE REGISTER COMMANG......uuieiiiieesiaantessaanneessaanressasnnessssnneessannnessssnnenss 803
21-12. RefreSh UrgenCY LEVEIS ..ttt et et a e e s s e st s e e s saann e s saannn s s aannesaanneeannn 804
21-13. Mapping from Logical Address to EMIF Pins for 16-bit SDRAM .....ciiiiiiiiiiiiiiiii i i nnaes 809
21-14. Normal Mode vsS. Select Strobe MOGE .....ueiieiiiieii e e 810
21-15. Description of the Asynchronous m Configuration Register (CENCFG) ....cviiiiiieiiiiieeiiiiiesininneeaanans 812
21-16. Description of the Asynchronous Wait Cycle Configuration Register (AWCC) ....vvviiiiiiiiiiinrriiiineeinns 813
21-17. Description of the EMIF Interrupt Mask Set Register (INTMSKSET) +.uuviiiuiiiiiiriiiiniiieiaenneeaes 813
21-18. Description of the EMIF Interrupt Mast Clear Register (INTMSKCLR) ..vvviuiiiiiiiiiiiiininaninenans 813
21-19. Asynchronous Read Operation in NOrmal MOOE .....ueeiiiiieiiiiiie i s s raannees 814
21-20. Asynchronous Write Operation in NOrmal MOOE .....uieeiiuiirieiiiiiie i sraenaaes 816
21-21. Asynchronous Read Operation in Select Strobe MOOE ... ...vvieiiiiiiiiiiiiiiri i 818
21-22. Asynchronous Write Operation in Select Strobe MOde .......eviviiiiiiiiiiiiiii i aaeees 820
21-23. Interrupt Monitor and Control Bit FieldS......uvurireiiiiiie i 824
21-24. External Memory Interface (EMIF) REQISIEIS . ..iuueiiiiiiiei it raaete s rrare e saanr e ssaannesananneeaaaneess 828
21-25. Module ID Register (MIDR) Field DESCIPLIONS .uuuuuuueeiiiiiesinnisesisissesisassesiasnsssssansssssannnessaannns 828
21-26. Asynchronous Wait Cycle Configuration Register (AWCCR) Field DescriptionS.......ccvvvivieiiinrinieniinenns 829
21-27. SDRAM Configuration Register (SDCR) Field DeSCIPLONS ..vvuuiiistiireiiseiiieriisinisanseaeiannanans 830
21-28. SDRAM Refresh Control Register (SDRCR) Field DeSCIPLONS ...uueeiiiiereiriinneiriiersisiinnsisninesiannes 831
21-29. Asynchronous n Configuration Register (CENCFG) Field DeSCriptions ....vveevierivissrinriiiesiineinieeninnians 832
84 List of Tables SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

13 TEXAS

INSTRUMENTS

www.ti.com

21-30. SDRAM Timing Register (SDTIMR) Field DeSCrPtiONS. .. uuuueiietirteiintireeiansisisesinrssisssinrsaaneraneianes 833
21-31. SDRAM Self Refresh Exit Timing Register (SDSRETR) Field DeSCHPLONS ..vvuvrivsivisriiiseiiseiiineninninns 834
21-32. EMIF Interrupt Raw Register (INTRAW) Field DeSCHPLONS ...uiviiueeiiiieeiiiiineiriinsesisisssisannnesiannns 835
21-33. EMIF Interrupt Mask Register (INTMSK) Field DeSCrPtiONS ....uuuvieeiitiriieiiieirisriatssisssanernseraneanaes 836
21-34. EMIF Interrupt Mask Set Register (INTMSKSET) Field DeSCrptioNS...uueivseivieerisriisssrinsiinnerineiaeanans 837
21-35. EMIF Interrupt Mask Clear Register (INTMSKCLR) Field DeSClPLONS ....uvviiiiuereiiiireiiniersrniineeinnnns 838
21-36. Page Mode Control Register (PMCR) Field DeSCrPLONS «..uuuvueeiisiiiseiineiiieerinisisssinssansranesanneans 839
21-37. SR Field Value For the EMIF to K4S641632H-TC(L)70 INtErface ...uvvireiiriiiieiriniiniseiisnininerineiainenans 840
21-38. SDTIMR Field Calculations for the EMIF to K4S641632H-TC(L)70 Interface .....ccvvvviieieiiiinnniiniinnninns 842
21-39. RR Calculation for the EMIF to KAS641632H-TC(L)70 INterface .....cvvevivieirieiiiiniiiiriaeiniesninenans 843
21-40. RR Calculation for the EMIF to KAS641632H-TC(L)70 INtErface .....coviieiiiiiiiiiiiiie i inninneaannnes 843
21-41. SDCR Field Values For the EMIF to KAS641632H-TC(L)70 INterface .....cuvvvviieririiieriiiiineiininesinnes 844
21-42. AC CharacteristiCS fOr @ REAI ACCESS . uuuuuiiutiriteiirte it rar et an e ranes 845
21-43. AC CharacteristiCS fOr @ WILE ACCESS .uuuuuetrusrirsssrariiste sttt sas s raesansesanns 845
22-1. ADC L0oOK-Up Table Field DeSCriPtiONS .. uuuuseseisiuatessiiatssisisssssaiassssainsssssassnsssainnssssannnssssnnnesss 862
22-2. Calibration ReferenCe VOIageS . .ue ittt e e r e et r e raes 872
22-3. Self-Test ReferenCe VOItageS .. uuueiretiitiiisiiriis s r e aaees 875
22-4. Determination of ADC Input Channel CoNAitioN ......eesiiiseiiiieei s s sainsaraneess 876
22-5. Output Buffer and Pull Control Behavior for ADXEVT as GPIO PiNS ...uveiiiiiiiiiiiiiiniiieeiaenneenans 880
P2 T N T O o LT o 13 (=] N 881
22-7. ADC Reset Control Register (ADRSTCR) Field DeSCrPtiONS ..uvvueieiiiieiiiiieseiniiesnnisesisinssssanns 883
22-8. ADC Operating Mode Control Register (ADOPMODECR) Field DeSCriptions ......coevvieeiineinineririnnens 883
22-9. ADC Clock Control Register (ADCLOCKCR) Field DeSCHPiONS ... .uveiiiiiiiiiireiniiine s raiiansssnannessnnnes 885
22-10. ADC Calibration Mode Control Register (ADCALCR) Field DeSCriptionS .....uvvveseiiiisisrriinnreiiinnneiinas 886
22-11. ADC Event Group Operating Mode Control Register (ADEVMODECR) Field Descriptions........c.vveviueen. 888
22-12. ADC Groupl Operating Mode Control Register (ADG1MODECR) Field DeScriptions .......vvvveeeriiineeennns 891
22-13. ADC Group 2 Operating Mode Control Register (ADG2MODECR) Field DeScCriptions ........vvveeeiiiineensns 894
22-14. ADC Event Group Trigger Source Select Register (ADEVSRC) Field DeSCrptionS.......ccvveivierrinnerinnns 896
22-15. ADC Groupl Trigger Source Select Register (ADG1SRC) Field DeSCriptionsS .....cvvviieeierriireiriinneaanns 897
22-16. ADC Group?2 Trigger Source Select Register (ADG2SRC) Field DeSCriptions .....vvvvviereiriinneiriinneainnns 898
22-17. ADC Event Group Interrupt Enable Control Register (ADEVINTENA) Field Descriptions ........ccvvveeiunn. 899
22-18. ADC Groupl Interrupt Enable Control Register (ADG1INTENA) Field Descriptions .......ccvvviieeerininneennns 900
22-19. ADC Group?2 Interrupt Enable Control Register (ADG2INTENA) Field Descriptions .......ccvvvvveieriiinenenns 901
22-20. ADC Event Group Interrupt Flag Register (ADEVINTFLG) Field Descriptions .....vvuvviiivieeiieinineinnninns 902
22-21. ADC Groupl Interrupt Flag Register (ADGLINTFLG) Field DeSCHPtONS ....cviiieeiiiiireiiiineirnineeaannns 903
22-22. ADC Group?2 Interrupt Flag Register (ADG2INTFLG) Field DeSCrpPtiONS ....vvvviueririiiereiriinnsissineeinanns 904
22-23. ADC Event Group Threshold Interrupt Control Register (ADEVTHRINTCR) Field Descriptions .............. 905
22-24. ADC Groupl Threshold Interrupt Control Register (ADG1THRINTCR) Field Descriptions..........vvvvueesn.. 905
22-25. ADC Group?2 Threshold Interrupt Control Register (ADG2THRINTCR) Field DescriptionS.......ccevvvvuueen. 906
22-26. ADC Event Group DMA Control Register (ADEVDMACR) Field DeSCriptions .....vovvvieerineininnrinriinens 907
22-27. ADC Groupl DMA Control Register (ADG1DMACR) Field DeSCrPtiONS ....vviiiereiiiireirniinreraiinneannns 909
22-28. ADC Group2 DMA Control Register (ADG2DMACR) Field DeSCIPLIONS ...vviiiiuererriinreiriieraisiineeiannns 911
22-29. ADC Results Memory Configuration Register (ADBNDCR) Field DeSCrptions .....coevvvreivierrinriiieeinnens 913
22-30. ADC Results Memory Size Configuration Register (ADBNDEND) Field Descriptions ......vveevviseiiseiiueens 914
22-31. ADC Event Group Sampling Time Configuration Register (ADEVSAMP) Field Descriptions ..........ccueeu.. 915
22-32. ADC Groupl Sampling Time Configuration Register (ADG1SAMP) Field Descriptions ......ccvvvevvineinuesn. 915
22-33. ADC Group2 Sampling Time Configuration Register (ADG2SAMP) Field Descriptions ......ccvvveeviseianeens 916
22-34. ADC Event Group Status Register (ADEVSR) Field DeSCrPiONS ...uviviieesiiiiieiiiiiesiriinssininesisanns 917
22-35. ADC Groupl Status Register (ADG1SR) Field DeSCrPtiONS w.uueiissiiterineiiieerinriassrinsiannsrineiaeaaaes 918
SPNU563A—March 2018 List of Tables 85

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

13 TEXAS
INSTRUMENTS

www.ti.com

22-36. ADC Group2 Status Register (ADG2SR) Field DeSCrPLONS w.uuviistiiteiiieiiierinrinsssinriinnsrieiaieanaes 919
22-37. ADC Event Group Channel Select Register (ADEVSEL) Field DeSCrptions ......evviiiiieiiiiiiiiniinneinnnns 920
22-38. ADC Groupl Channel Select Register (ADG1SEL) Field DeSCrptioNS .....vvvviiueririiiereiriinesinsineainnnes 921
22-39. ADC Group2 Channel Select Register (ADG2SEL) Field DeSCriptions .....cevvveiiiiiiiinriiiieiiiiierinnians 922
22-40. ADC Calibration and Error Offset Correction Register (ADCALR) Field DescriptionS.......cvvvveveiiiianeennns 923
22-41. ADC State Machine Status Register (ADSMSTATE) Field DeSCriptioNS .....vviveeeiiiiieriiiiineeiiiineninnnes 923
22-42. ADC Channel Last Conversion Value Register (ADLASTCONV) Field DescriptionS.......cvvveevvieriiaeinneens 924
22-43. ADC Event Group Results' FIFO Register (ADEVBUFFER) Field DeSCHptions ......cvveeveiiiiarririiineannnns 925
22-44. ADC Groupl Results FIFO Register (ADG1BUFFER) Field DeSCriptions ....cvvvvuessriiererniinnsiniineainans 926
22-45. ADC Group2 Results FIFO Register (ADG2BUFFER) Field DeSCHPLoNS «..uvvveeiiseiiieerineisinesinreieeas 927
22-46. ADC Event Group Results Emulation FIFO Register (ADEVEMUBUFFER) Field Descriptions ............... 928
22-47. ADC Groupl Results Emulation FIFO Register (ADG1EMUBUFFER) Field Descriptions .......c.vvvvvueeenn.s 929
22-48. ADC Group2 Results Emulation FIFO Register (ADG2EMUBUFFER) Field Descriptions ........ccvvevvuuenn. 930
22-49. ADC ADEVT Pin Direction Control Register (ADEVTDIR) Field DeSCrptionS......cvvviiaeirriiineiaiieeeannns 931
22-50. ADC ADEVT Pin Output Value Control Register (ADEVTOUT) Field DeSCriptions .....ccvvvviiueririinneainnns 932
22-51. ADC ADEVT Pin Input Value Register (ADEVTIN) Field DeSCrptions ....vvuevrieriisirinsiirernneinieininnians 932
22-52. ADC ADEVT Pin Set Register (ADEVTSET) Field DeSCIPONS .. ..ueiiiiiieiiiiiieeiaiieesaainnessnanaessaannss 933
22-53. ADC ADEVT Pin Clear Register (ADEVTCLR) Field DeSCrPliONS . ...uvviieesiiiineiiiiinesisiissesininnnsisanns 933
22-54. ADC ADEVT Pin Open Drain Enable Register (ADEVTPDR) Field DeScCriptionS......vvveeiieivieeiinniiinnns 934
22-55. ADC ADEVT Pin Pull Control Disable Register (ADEVTPDIS) Field Descriptions .......ccvvviiieiiiiiineennnns 934
22-56. ADC ADEVT Pin Pull Control Select Register (ADEVTPSEL) Field DeSCriptions ......vveeviiiereriiineeinns 935
22-57. ADC Event Group Sample Cap Discharge Control Register (ADEVSAMPDISEN) Field Descriptions ....... 935
22-58. ADC Groupl Sample Cap Discharge Control Register (ADG1SAMPDISEN) Field Descriptions.............. 936
22-59. ADC Group2 Sample Cap Discharge Control Register (ADG2SAMPDISEN) Field Descriptions.............. 937
22-60. ADC Magnitude Compare Interrupt Control Registers (ADMAGINTXCR) Field Descriptions .................. 939
22-61. ADC Magnitude Compare Interruptx Mask Register (ADMAGINTXMASK) Field Descriptions................. 940
22-62. ADC Magnitude Compare Interrupt Enable Set Register (ADMAGINTENASET) Field Descriptions.......... 941
22-63. ADC Magnitude Compare Interrupt Enable Clear Register (ADMAGINTENACLR) Field Descriptions........ 941
22-64. ADC Magnitude Compare Interrupt Flag Register (ADMAGINTFLG) Field Descriptions .......ccvvvviieeeenn.. 942
22-65. ADC Magnitude Compare Interrupt Offset Register (ADMAGINTOFF) Field Descriptions .......c.cvvviueeennns 942
22-66. ADC Event Group FIFO Reset Control Register (ADEVFIFORESETCR) Field Descriptions ...........cvuut.. 943
22-67. ADC Groupl FIFO Reset Control Register (ADG1FIFORESETCR) Field Descriptions .......ccvveevvueeinnenns 943
22-68. ADC Group?2 FIFO Reset Control Register (ADG2FIFORESETCR) Field Descriptions ........ccevvviiaeeennns 944
22-69. ADC Event Group RAM Write Address Register (ADEVRAMWRADDR) Field Descriptions.........covvuae.. 944
22-70. ADC Groupl RAM Write Address Register (ADG1RAMWRADDR) Field Descriptions ........vcveeevviinnesnn. 945
22-71. ADC Group2 RAM Write Address Register (ADG2RAMWRADDR) Field Descriptions .......vvvvueeiiiinaeens. 945
22-72. ADC Parity Control Register (ADPARCR) Field DeSCrPtiONS ...uviiuiireeiiiiiririinisissrinesnsesanesaineaans 946
22-73. ADC Parity Error Address Register (ADPARADDR) Field DeSCrPtiONS . ....uveiiiieteiiiireiniinresaainneaanns 947
22-74. ADC Power-Up Delay Control Register (ADPWRUPDLYCTRL) Field DeScriptions .......c.cvvvveieriiineeennns 947
22-75. ADC Event Group Channel Selection Mode Control Register (ADEVCHNSELMODECTRL) Field
[ 1= o ] 1T o N 948
22-76. ADC Groupl Channel Selection Mode Control Register (ADG1CHNSELMODECTRL) Field Descriptions.. 948
22-77. ADC Group2 Channel Selection Mode Control Register (ADG2CHNSELMODECTRL) Field Descriptions.. 949
22-78. ADC Event Group Current Count Register (ADEVCURRCOUNT) Field Descriptions .........ceeevriiinneensns 950
22-79. ADC Event Group Maximum Count Register (ADEVMAXCOUNT) Field DescriptionS........vvvveevivinneenns 950
22-80. ADC Groupl Current Count Register (ADG1CURRCOUNT) Field DeSCrptionS ...cuvvvieeiiseirinrsnnneinnnins 951
22-81. ADC Groupl Maximum Count Register (ADG1IMAXCOUNT) Field DescriptionS.......cccvvvviiaeiiiiinneennnns 951
22-82. ADC Group2 Current Count Register (ADG2CURRCOUNT) Field DesCriptions ......vvveveiriiureiiiinneeinns 952
22-83. ADC Group2 Maximum Count Register (ADG2MAXCOUNT) Field DesCriptionS......vvveeiiueirierrnnneinanns 952
86 List of Tables SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS

INSTRUMENTS

www.ti.com
23-1. N2HET RAM BaSE AGUIESSES . uuuuuetinnttinseinnessssassssassasts s saeesasssas st satstasstaiessanrsannssnnes 963
23-2. N2HET RAM BanK STUCIUIE o1 utiseisstiastsssesasesssssssssassassssaesss s sas s ss s s s s saas s san e sanesannssnnes 964
23-3. Pin Safe State Upon Parity Error DEtECHON .. uuueuiissesiiistetiiiatssssassessaiasessainnssssiinnsssannnssasanness 965
P2 B N | I = UV = L 1Y = o] oo 966
23-5. Prescale Factor RegiSter ENCOMING . .uueeiiiiiiiiiiieeiiatteesaaetessaaase s ssan s s ssann e saaanne s saannnssaannnessns 967
23-6. Interpretation of the 7-Bit HR Data Field........cvviiuiiiiiiieiiiiiii i i r i s ns s s snane e 968
23-7. Edge Detection Input Timing for Loop Resolution INStrUCHIONS ....vuviiiieiiiiiiiiniiiris e 979
23-8. Edge Detection Input Timing for High Resolution INStrUCHiONS.......eiiiiii i e e naes 979
23-9. Input Buffer, Output Buffer, and Pull Control BENAVIOr ......ueiiiiiiiiiiiiiii e aee s 985
23-10. N2HET Pin DisSable FEAtUIe ... uuuieiiiiiite ittt r s s n s s s e ra e s n e rann e ranes 986
23-11. Pulse Length Examples for SUPPreSSioN FIlter ... ..ee et r e s s ane e ananeeas 987
23-12. Interrupt Sources and Corresponding Offset Values in Registers HETOFFX....ovvviiiiiiiiiniiiniieeinnns 987
23-13. HWAG Interrupt Sources and OffSet ValUES .....ivueirieiiiiiiiiii e n e raas 1008
23-14. HWAG INterrupt DeSCIIPLIONS .. uetetiateeisnteesaaaee e s aane e saaaan et saann s saann et saannasssannnessannnnssaannnss 1009
23-15. N2HET REGISTEIS . uutttuutetsuaneessseessaaae s tsassee s saasae st saasse s saaa s s s ssaas s s ssaannsssaannnsssasnnssssnnnnsss 1017
23-16. Global Configuration Register (HETGCR) Field DeSCriPtioNS «..uuuveriiisiiieiiierinsinessinsnnesnnsanneens 1018
23-17. Prescale Factor Register (HETPFR) Field DeSCHPLONS ....uuueeiiiiieeeiaiieesiiaeesssannnessannneessannnesanns 1020
23-18. N2HET Current Address (HETADDR) Field DeSCIPLONS ..uueeiiriueeisiinsesiiissssiainsssisasressannnneias 1021
23-19. Offset Index Priority Level 1 Register (HETOFF1) Field DeSCHPLONS v.uvviueiieerinsiiesrinrinneinneianeens 1021
23-20. Interrupt Offset ENCOAING FOIMMAL .. ... .uiiiiiee et ra e a e s e s ss e st saans e s saannn e s aann e s aannees 1022
23-21. Offset Index Priority Level 2 Register (HETOFF2) Field DeSCrptioNS ....cvuueeiiiiseeiiniiineiiiinesiiannneesas 1022
23-22. Interrupt Enable Set Register (HETINTENAS) Field DeSCHPONS .. uvvvutiiteiiieiiieeriisisesrinssnesinneas 1023
23-23. NHET Interrupt Enable Clear (HETINTENAC) Field DeSCHPUONS . ...uviiriieeeiiiiieeiiiinnsssainnessaannneesns 1023
23-24. Exception Control Register 1 (HETEXC1) Field DeSCIPHONS ..vviriueeiiiiinesisnisnesisisssssainsesiaannnesas 1024
23-25. Exception Control Register 2 (HETEXC2) Field DeSCriptioNS «.uuvveriiuieiiieiieirissiisssinsinnernnsiannens 1025
23-26. Interrupt Priority Register (HETPRY) Field DeSCIPHONS ... .uuueeiiiiiesiiiieeeriaeesssinressnnnneesnannneanns 1026
23-27. Interrupt Flag Register (HETFLG) Field DeSCHPLIONS ..uviiiuueeiiiiiesiiissessiinissisinssssannnsessinnnesnnns 1026
23-28. AND Share Control Register (HETAND) Field DeSCHPLONS vt uuutirueeriarirteiineiineerassisiesrinnsanesraneans 1027
23-29. HR Share Control Register (HETHRSH) Field DeSCriptioNS....cuuvvsiiisriiseiisiiierisssniansnssnnneas 1028
23-30. XOR Share Control Register (HETXOR) Field DeSCIPLONS . .uvviriueririinneiniinnesisisssirannsesiaannneias 1029
23-31. Request Enable Set Register (HETREQENS) Field DeSCHPLONS +.uuvviutiresiiniiiieeiinsisinerinnernnsinneas 1030
23-32. Request Enable Clear Register (HETREQENC) Field DeSCPtioNS. ...uueeeiiiiieeiiainessainnessannneeesns 1030
23-33. Request Destination Select Register (HETREQDS) Field DeSCriptions .....cuvvveiririiiereiniinnsinninneiianns 1031
23-34. N2HET Direction Register (HETDIR) Field DeSCHPONS .. uueeutirsterinrirtsiineiainsrinsisisssinssannsianeias 1032
23-35. N2HET Data Input Register (HETDIN) Field DeSCHPONS ... .ueiiiiiieiiiiie i rianeeeriieeessianressnaneennns 1033
23-36. N2HET Data Output Register (HETDOUT) Field DeSCrPtioNS...uvuuueiisiiieeiiiinissisiinsssiiinnsessinnnesaans 1033
23-37. N2HET Data Set Register (HETDSET) Field DESCIIPLONS ..vvuuutiiueiririineiineiinnesiasissssinssanesrnneas 1034
23-38. N2HET Data Clear Register (HETDCLR) Field DeSCIPUONS . ..uuieeeiiiiieneiaainnessnannsssannsessaannneesns 1034
23-39. N2HET Open Drain Register (HETPDR) Field DeSCIPUONS . .uvviiiiueeiriiineeiiiinsesiiisssiiainnesiaannesas 1035
23-40. N2HET Pull Disable Register (HETPULDIS) Field DeSCHPONS ..uuuueiiuteiiaeiieirineiinsssinrrinnesnnsianeans 1035
23-41. N2HET Pull Select Register (HETPSL) Field DeSCHPLONS ....uiiiiiieeiiiiiiee i irianre s rnnnressnnnneeanns 1036
23-42. Parity Control Register (HETPCR) Field DeSCrPtiONS. ..uuuiuuesiiiitesisinsesiiinnssisanssssannnssssinnnesnnns 1037
23-43. Parity Address Register (HETPAR) Field DESCHPONS ..uvuueiieeiiueiieerinirseiineiiiessinsisisesinssaneas 1038
23-44. Parity Pin Register (HETPPR) Field DeSCHPLONS . .uuueeiiiieseiiiateeiaanesssaantsssaannssssannssaaannsssannes 1039
23-45. KNOWN State ON Parity ErTOr «.uuueseieseiinitesssises st saasesssasse s saassssssantsssaannssssannrsssannnss 1039
23-46. Suppression Filter Preload Register (HETSFPRLD) Field DeSCriptions ....cvvvvieiivieiineinieeiineinieeninnss 1040
23-47. Suppression Filter Enable Register (HETSFENA) Field DeSCHPONS...uveiiseiriseiissiriserinirineinneineens 1040
23-48. Loop Back Pair Select Register (HETLBPSEL) Field DeSCrPtONS . ..uuuiviiuesiiiineeisiinnsiisinnesisanneeas 1041
23-49. Loop Back Pair Direction Register (HETLBPDIR) Field DeSCrptioNS «...uvivueerieriiieriiriiieeiiaeininenness 1042

SPNU563A—March 2018 List of Tables 87

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
23-50. NHET Pin Disable Register (HETPINDIS) Field DeSCriPtONS .. .uuiieeiitiriieiiirinsiansissesianesnnsinneas 1043
B2 R I o LY N =T 0] (= £ 1044
23-52. HWAG Pin Select Register (HWAPINSEL) Field DeSCriptionNS....cuuuesiviiuseiiiiissiiiintsirainnssssinnneaaaas 1045
23-53. HWAG Global Control Register 0 (HWAGCRO) Field DeSCriptioNS ...vvuvviiueiiieiriisiieirinrinnernasianens 1046
23-54. HWAG Global Control Register 1 (HWAGCR1) Field DeSCIPLONS ..ceviieeeiiiiieiiiiiensiiannnessaanneeenns 1046
23-55. HWAG Global Control Register 2 (HWAGCR?2) Field DeSCrPLiONS ...vvvviueesiiiineesiiinsnsiriinnesiiannneenas 1047
23-56. HWAG Interrupt Enable Set Register (HWAENASET) Field DeSCHptioNS....uvvvetivieiinriiireiineinieeniness 1048
23-57. HWAG INTEITUDTS 4 aetttttetiitsisssaasssseaseeessssssaaaaasas s s s s s e e st s aaaassassasssstsseesssssssssssnnnnnnnnnnnnns 1048
23-58. HWAG Interrupt Enable Clear Register (HWAENACLR) Field DeSCriptions ....ocuveiiiisisiriiererninnneinnns 1049
23-59. HWAG Interrupt Level Set Register (HWALVLSET) Field DeSCrptions ....cuvvviesiiiiiiieeriiiiineinneinnens 1050
23-60. HWAG Interrupt Level Clear Register (HWALVLCLR) Field DeSCrptionS ......ovveieiiiiieiiiiieerninnneannns 1050
23-61. HWAG Interrupt Flag Register (HWAFLG) Field DeSCrptioNS ...uvueesiiiiieeiiiinissiiiinsssiainnssssinnneaaaas 1051
23-62. HWAG Interrupt Offset Register 0 (HWAOFFO0) Field DeSCHPLONS ..vvurireeiineiiieeiiiniiieerianeinesinneas 1052
23-63. HWAG Interrupt Offset Register 1 (HWAOFF1) Field DeSCHPLONS ...cvviieeeiiiiiiiiiiiiieeiiineernnnneeenns 1053
23-64. HWAG Angle Value Register (HWAACNT) Field DeSCrPlONS. . ucvuuesiiiisesiiinnnsisiinsssrinnsressinnneaanas 1054
23-65. HWAG Previous Tooth Period Value Register (HWAPCNT1) Field DeSCrptions .....vvvveeiineivieerinninness 1055
23-66. HWAG Current Tooth Period Value Register (HWAPCNT) Field DeSCriptions ......covveeeriiinererninnneanns 1055
23-67. HWAG Step Width Register (HWASTWND) Field DeSCHPLONS ..uvvuueeiiiisiseiiiiniesisinsessiinssesainnnasaans 1056
23-68. HWAG Teeth Number Register (HWATHNB) Field DeSCHPONS «..uvevutirieiineiiieeriarisiessinnennessaneas 1057
23-69. HWAG Current Teeth Number Register (HWATHVL) Field DesCriptionS. .....ooveeieiiiiiniiiiienniineennnns 1057
23-70. HWAG Filter Register (HWAFIL) Field DeSCrPLiONS . ..uuuiiiuesetiiistesisintessiinssssainressainnssaainnsssnnnns 1058
23-71. HWAG Filter Register 2 (HWAFIL2) Field DeSCrPtONS ..uuuueirietiiteriiiseiiseiieesiassansssnnssanssaneias 1058
23-72. HWAG Angle Increment Register (HWAANGI) Field DeSCIPLONS ...ceviiieeiiiiiieiiiiiinsirainnesiaanneeenas 1059
23-73. INSIIUCHION SUMMIGIY 1t uuutteieeesnaeesssae s ssaase st aae st saas s e s saa s s st s s s s s s aa s s s s sannnsssannnssannnnsss 1060
23-74. FLAGS Generated DY INSIIUCHON . .uuuiiisiiiie i r e s s s e ennes 1061
23-75. Interrupt Capable INSIIUCHIONS . ...ttt e r i e e s a e e s saaa e s saannn e s saanna s ssannnesaannnes 1061
23-76. Arithmetic / Bitwise LOQIC SUD-OPCOUES ....uuuiiiiiiiiei i it ss i ssaiars s ss s saanaesaaanes 1073
P2 B A RS 101U (oI @ =T = g T 1 o o 1073
23-78. Destination Operand ChOICES .. ..uuiiiieieiiiitee it rra it aa e e ssaan e s saaae s saannessaannasssannessannnes 1073
B2 e TR 011 = V0T 1T 1074
23-80. Execution Time for ADC, ADD, AND, OR, SBB, SUB, XOR INStrUCIONS ....civveiiiniiiiiiriniinineiineinness 1074
23-81. MOVE TYPES fOr ADMB2 .eiiiiiitiiiiiet e ra ittt e e s s e e s ta e e st saa s e s saann e st sann e s s saann e s sannnneaaannness 1079
23-82. Edge Select ENCOdiNg fOr AP CINT 1.uuuuiiiiiiitiiiieiriis s ssass s s ssiae st saaae s saansa s s sannnessannnes 1082
23-83. Branch Condition ENcoding fOr BR .....ueisiiiieiiiiienire s s s s s ssas s san s raenannsnaes 1085
23-84. DADMG64 Control Field DeSCIIPLON ... ..etesiteeiiitees it e sa s ssaane s ssaan s ssannessaannnessannassannnes 1090
23-85. Event Encoding FOrmat fOr ECNT .u.uuuieiiitseiiinneiriiessssisasssssinsssssisssssassessaansnsssannnsssannnns 1098
23-86. Magnitude Compare Order for MCMP .....uuiiiuiiiieiire st r st s s s ra s asn e rans 1100
23-87. Move Type ENCOOING SEIECHON +.uuutiiuseiistirseiiseissesissssss s are i sa s s s sa e aannarans 1103
23-88. MOV64 Control Field DeSCIIPLONS w.uuuutetiiuteeisinnesssinnrsssisnsssasssesssasessssassestaasnsssansnsssannnns 1107
23-89. Comparison Type ENCoding FOIMAL . ...eiuiiieeiiiiniiie it s e s ra s aanenans 1108
23-90. Counter Type ENCOAING FOIMAL ....uneiiiiiieiiiire it e aa e s s iane s ssaan s saanne s saannasssannressannnes 1110
23-91. Comparison Type ENCOdiNg FOIMAL . ....euiiiuteiiiiineiiiiteeiaiessinanessaiss s ssaianssasanesssannsssannes 1117
23-92. RADM64 Control Field DeSCrIPtONS w.uueiueiiseiiueiseesiterss st sseesasessies s ssss s sanssaneaanerans 1117
23-93. Step Width ENCOAiNG fOr SCNT 4.uuuiietiiseiiterisiassis s sss s s saa s raneaaaes 1123
23-94. SHIFT MODE ENCOAING FOMMAL. .. uuuuutteiietssisstessiaessssisssssasnesssissesssanssessannsnsssannnsssannnes 1125
23-95. SHIFT CoNdition ENCOOING .. uuueuseieeistirtesatssts e sas s sa s saar s ras s ss s e asassannssnnes 1125
23-96. Event Encoding FOrmat for WCAP ... ..o a e s s s e e s ssaa e s ssaan s e s sann e s saannnesaannns 1128
23-97. Event Encoding Format for WCAPE ....ueiiii i s s s s s e s s aan e s sann e s rannns 1130
24-1. CPENA// TMBX PriOMitY RUIES . .ueveieteiieiteessaseeessaaane s saannesssasnnessaannnessannnessaanneesaannnesennnnees 1139
88 List of Tables SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS

INSTRUMENTS

www.ti.com
24-2. Triggered CONtrol PACKELS .....uuiiueeiistiiteitiite e s s s s s e s a e s s s r s e e e nanes 1142
B T I T4 L 1144
B I T Y 1144
24-5. Field Addresses of the WCAP, ECNT, PCNT EXamMpPle.....uueeiiiiiiiiieisireessanressnnnnessannnnesnnnns 1145
24-6. 32-Bit-Transfer of Data FieldS ....oueeviuiiiiiiiiii i raes 1146
24-7. Destination BUfEr VAIUES ..uuiuuiiisiiiiiiiiiiiiiiiii i ae s 1146
24-8. 64-Bit-Transfer of Control Field and Data FieldS......oveiiiiiiiiiiiiri i e eaas 1147
24-9. DesStination BUfEr VAIUES ..uu.uueiisiiiiiiisi i r e st aees 1147
24-10. HTU CONEIOl REGISTEIS . . uuutetiuuatssssassessansssase s ssaase s sassesssassessanasasssannnsssaannsssasnnnssssnnness 1148
24-11. Global Control Register (HTU GC) Field DESCHPLONS .vvvuueirueriissisinriinnerissiaessinsransisnsssanssrnneias 1149
24-12. Control Packet Enable Register (HTU CPENA) Field DeSCIPLONS ...ovviiieeeiiiiieiiiiineiriinnasiannneeenns 1150
24-13. CPENA WIE RESUIS . . utiiutiiiteiisiiitiiisi i s st s e e e 1150
24-14. CPENA REAU RESUILS vttt st e et r e s s s s e st s e s n s s a e s e s s n s n e ranes 1150
24-15. Control Packet (CP) Busy Register 0 (HTU BUSYO0) Field DeSCrptionsS. ....cvvvieeeiiiiieeiiiieeinnineeanns 1151
24-16. Control Packet (CP) Busy Register 1 (HTU BUSY1) Field DeSCriptionS.....cuvivuerirniereiiiinerinninneiianns 1152
24-17. Control Packet (CP) Busy Register 2 (HTU BUSY2) Field DeScCriptionS.......cvvriviiiiniininerineininannens 1152
24-18. Control Packet (CP) Busy Register 3 (HTU BUSY3) Field DeSCrptionsS. ....cvvvieeriiiiiieiiiineeinnineaaans 1153
24-19. Active Control Packet and Error Register (HTU ACPE) Field DeSCrptions ....vvvuveviiiissiiiinresriinneennns 1153
24-20. Request Lost and Bus Error Control Register (HTU RLBECTRL) Field DescriptionS........coevvieiviunnnns. 1155
24-21. Buffer Full Interrupt Enable Set Register (HTU BFINTS) Field DeSCriptionS ......ccvvvviiieiiiiirenniineennnns 1156
24-22. Buffer Full Interrupt Enable Clear Register (HTU BFINTC) Field DeSCriptions .....cvvvvissiiierersiinneinnns 1156
24-23. Interrupt Mapping Register (HTU INTMAP) Field DeSCHPLONS . .vvvuutiiuteiiieiiieerissiisesinsinnernnsiannens 1157
24-24. Interrupt Offset Register 0 (HTU INTOFFOQ) Field DeSCHPUONS .....uueeiiiiieeeiiiieieiraaeesssannnessnanneeenns 1158
24-25. Interrupt Offset Register 1 (HTU INTOFF1) Field DeSCrPLONS «.vuuueeiiiieesiiiiineiiiinnssisinsessannnneesas 1159
24-26. Buffer Initialization Mode Register (HTU BIM) Field DeSCriptionsS ....vvvveiiuiiiiieiiniiieiininneeinneanness 1160
24-27. BUFfer INItIAliZAtION .. v st 1160
24-28. Request Lost Flag Register (HTU RLOSTFL) Field DeSCIPLONS .uuueeiriiueriiiiinneiiiinnssisinnsisannnenas 1162
24-29. Buffer Full Interrupt Flag Register (HTU BFINTFL) Field DeSCriptions .....cvevvieiiiiiiiesiiieiineinieennens 1162
24-30. BER Interrupt Flag Register (HTU BERINTFL) Field DeSCHPLONS ...coviiiieeiiiiiieiiiiineirannnesinanneeenas 1163
24-31. Memory Protection 1 Start Address Register (HTU MP1S) Field DeSCriptions .......vvvveeiiiinreiriinneennns 1164
24-32. Memory Protection 1 End Address Register (HTU MP1E) Field DeScriptions .......ocvvviveiiiininniinnnnnns, 1164
24-33. Debug Control Register (HTU DCTRL) Field DeSCIPUONS .. ..ueeirieeeiiiiiieeiaaianesiaansessrannressaannneenns 1165
24-34. Watch Point Register (HTU WPR) Field DeSCHPtONS .uuuiiesiiiiiesiiisssisinanssssnsssssinnnsssainnsesnnns 1166
24-35. Watch Mask Register (HTU WMR) Field DESCHPONS .vuiuueieriintiriaeiinsriseiinssnisssansssnnssannsanneias 1166
24-36. Module Identification Register (HTU ID) Field DeSCHPLONS . ..cvuiiereiiiiieeiaiaeesraanressaannressannneeanns 1167
24-37. Parity Control Register (HTU PCR) Field DeSCrPtiONS. ..uuvuuueeisiiusesisinnssisanntssransrsssinnnsssainnsesaans 1168
24-38. Parity Address Register (HTU PAR) Field DeSCrPLONS ..uuueeiietiieerinriitsiineiiinerinsisisssinssannsinneias 1169
24-39. Memory Protection Control and Status Register (HTU MPCS) Field DescriptionS ........ccvvviiieiiiinnnannns 1170
24-40. Memory Protection O Start Address Register (HTU MPOS) Field DeSCriptions ......vvvvveriiiinresriinneennns 1173
24-41. Memory Protection End Address Register (HTU MPOE) Field DeSCriptions .......cvveriviieiiieiiinininninnens 1173
24-42. Double Control Packet MemMOIY Map .. ...eeiieseiiiieeiiiaateeaaar e ssaaase s saanne s ssananssaannessaannnssannnns 1174
24-43. Initial Full Address A Register (HTU IFADDRA) Field DeSCriptions ....vvvvueeiiiiiiseiiiiiesiiiinsessinnnneinas 1175
24-44. Initial Full Address B Register (HTU IFADDRB) Field DeSCrptioNS ...vvuvvviesiiiiiieeiisiniseiinernnsianens 1175
24-45. Initial N2HET Address and Control Register (HTU IHADDRCT) Field DeScriptions .......cvvvveveriinnnnennns 1176
24-46. Initial Transfer Count Register (HTU ITCOUNT) Field DeSClPLONS ..vvvviieeeiiiiieneiiiinneiiiisnsisainneesas 1177
24-47. Current Full Address A Register (HTU CFADDRA) Field DeSCriptions ....vvueeviuriissiinsiiieeiineinieeninnss 1178
24-48. Current Full Address B Register (HTU CFADDRB) Field DeSCrPtioNS .....vvviiiiiiiiiiieiiiieeenninneeannns 1179
24-49. Current Frame Count Register (HTU CFCOUNT) Field DeSCrpPtioNS ..vvvivuesiiiieeeiiiineiiiinsnsisnnnensas 1180
24-50. Application Examples for Setting the Transfer Modes of CP Aand B of @ DCP ......ccvvvvviiiiiiiiininninnnns 1181

SPNU563A—March 2018 List of Tables 89

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
P2 B €1 @ B @0 o110 B =01 =] £ 1191
25-2. GIO Global Control Register (GIOGCRO) Field DeSCHPLONS ...ieeeiiiiieeeiiainetraannesirannressaanneeanns 1192
25-3.  GIO Interrupt Detect Register (GIOINTDET) Field DeSCrPtioNS ....uuesiiiiseeiiiisseiiiinsesiiinrsssinnneannas 1193
25-4. GIO Interrupt Polarity Register (GIOPOL) Field DeSCHPONS «..uvviueerieriiieiineiiieeriasisisssinrrsssraneas 1194
25-5. GIO Interrupt Enable Set Register (GIOENASET) Field DeSCriptions ....uvvueiiiiriseiissisisiirineinnen, 1195
25-6. GIO Interrupt Enable Clear Register (GIOENACLR) Field DeSCrptionS .....uvvvviieesiiiiieiiiiinneiiiinnensn. 1196
25-7. GIO Interrupt Priority Register (GIOLVLSET) Field DeSCriptions ....vvvieiiiieiiieiiierinineniaeineenaens 1197
25-8. GIO Interrupt Priority Register (GIOLVLCLR) Field DeSCHPtONS ....ueeiiiiieiiiiieeiiiieessnineessannneeanns 1199
25-9. GIO Interrupt Flag Register (GIOFLG) Field DeSCIPLONS v uuueiiiisseiiiinissirinreisainnssssinnssssainnsaannns 1200
25-10. GIO Offset 1 Register (GIOOFF1) Field DeSCHPLONS .. .uuiutireeiiatirsrirsriseiineiaiessansisnsesannsaneeias 1201
25-11. GIO Offset 2 Register (GIOOFF2) Field DeSCIIPLONS ...iiueeeiiiaieaesiianssisaanressannnresaaanrssaaanneeaanns 1202
25-12. GIO Emulation 1 Register (GIOEMUL) Field DeSCIIPLONS ...ueeiiiiuuesisiinnesinissssriinsssiaasressannnseins 1203
25-13. GIO Emulation 2 Register (GIOEMU2) Field DESCHPONS . .vvvuutiiueerinrirseiineiiinerinsisisssinseanesianeas 1204
25-14. GIO Data Direction Registers (GIODIR[A-B]) Field DeSCIPLIONS ...uueiiiieesiiiiesiraanresraanresaaanneeanns 1205
25-15. GIO Data Input Registers (GIODIN[A-B]) Field DeSCIPtiONS ..uuvveuuteiiiiutseirinterriinnrsssiinrsssainneaannns 1205
25-16. GIO Data Output Registers (GIODOUT[A-B]) Field DeSCrptioNS....uuvvuriiisiiieiiieiriisiiieirineianesinneas 1206
25-17. GIO Data Set Registers (GIODSET[A-B]) Field DeSCriptioNS ....uvvueivistiiisiineiiiriisinaenneas 1206
25-18. GIO Data Clear Registers (GIODCLR[A-B]) Field DeSCHPtONS...uueeiiiiieeeiiiinnesiiisssisinnsesiaannneesas 1207
25-19. GIO Open Drain Registers (GIOPDR[A-B]) Field DeSCrPtiONS ...uvvviiiiiiiieiiiiriieiissisnnernasianeens 1207
25-20. GIO Pull Disable Registers (GIOPULDIS[A-B]) Field DeSCriptions ......ccvvveeiisiiiiieiisinirinnnseinnea, 1208
25-21. GIO Pull Select Registers (GIOPSL[A-B]) Field DeSCIPLONS ..vvvvuuesiiiiaseiiiinnnsisiinrssrainsessinnneaaans 1208
25-22. Output Buffer and Pull Control Behavior for GIO PiNS ...ciiuiiiiiiiiiiiiiii i i s s seenas 1209
26-1. FlexRay Address Range Table ... e e e s s r e s s e e e 1215
26-2. FlexRay Transfer Unit Event Trigger CONAItIONS ..u.uuusetiiiusssiiistessiinnsssiinssssaianssssisssisasnnsssannes 1220
26-3.  Mirroring AddreSS MaPPINg «euuueueesuseerueesseeree ettt tas s tas i i sraresanes 1222
26-4. Mirroring AddreSS MaPPiNg «uuueeeereeeeraanee et eaaaaneesaaaanesaaannassaaantessaannastaaantsssannnssssnnnnes 1223
26-5. Error Modes of the POC (Degradation MOGEI) ....uuiuueiiiiiieiiiiies i ssisr s sssanansannns 1229
26-6. State Transitions of Communication Controller Overall State Machine ...........ocvvviiiiiiiiiiiiineas 1232
26-7. State TransitioNsS WAKEUP ... .uuiseiiiiiire s r s s s n e 1235
26-8. Definition Of CYClE Sel . .uuuiiiiiiiiiiiii i s r e raa e s s e s nn e aaanness 1244
26-9. Examples for Valid CYClE SEIS .uiuuuiiiutiiuiiiistiite it r s s s s saeesnes 1244
26-10. Channel Filtering ConfiQUIation ........eessiieeeiiiite it saan e e ssa s e s saanne s saannnessannnnssannnns 1245
26-11. ScCan Of MESSAGE RAM .. uuiiiittiiiit et s tr s st e st s s s et sa st e st s n e s s s an e s aaann e e asannness 1251
26-12. Assignment of Input Buffer Command Mask BitS .......cueiiueiiieiiiiiiiiiri i 1254
26-13. Assignment of Input Buffer Command ReqUESE BilS ......viuuiiiiiiiiiiiii i rr e nneeaaas 1254
26-14. Assignment of Output Buffer Command Mask BitS .......ivvueeiiiiiiniiiiiiiiiirsii i s anaes 1257
26-15. Assignment of Output Buffer Command ReqUESE BItS .....cvviieiiiiiiiiiiii i e 1257
26-16. Module Interrupt Flags and Interrupt Line ENaDIE ......coiiiiiiiiii i e e nn e e e aaas 1273
26-17. Assignment of FlexRay Configuration Parameters .......uveeeeiiiiissiiiitsiiiitrsrsinnrsssiinssasinnssiaanns 1275
26-18. Transfer UNit REGISIEIS . uuuutiteiseirterit s et r s s e s s a et e s e e s et s n s s neaaees 1277
26-19. Global Static Number 0 (GSNO) Field DESCIPUONS . ..uueiiieiiiaienesiaatnsrraanresaaannresaaanrssaaanneeaanns 1279
26-20. Global Static Number 1 (GSN1) Field DeSCIPLONS ..uuueiiiueesirisnesiainsssisinnrsssainressannrsssainneainns 1279
26-21. Global Control Set/Reset (GCS/R) Field DeSCHPLONS .uuiuiiiieriiniiiieiierineiiriesaessisesansreeas 1281
26-22. Transfer Status Current Buffer (TSCB) Field DeSCHPLONS ..vuviviiiusirinriiieiiiiirissisinaernaeas 1283
26-23. Last Transferred Buffer to Communication Controller (LTBCC) Field DeScCriptions .....ccuvvvvieeeirinnensns 1284
26-24. Last Transferred Buffer to System Memory (LTBSM) Field DeSCrptionS.....cvvveeiiuiiviesrininiieiineinneens 1284
26-25. Transfer Base Address (TBA) Field DeSCHPtONS .. ... .eeiiiiii et iriaee s raare e rr i ssaans s ananneaanns 1285
26-26. Next Transfer Base Address (NTBA) Field DeSCriptiONS. . ..uueeiiiiiesiiiieeiiiissisiisrsssaansrsssannnesaaas 1285
26-27. Base Address of Mirrored Status (BAMS) Field DeSCrPtONS «..uuiveiiiiiiieiiiirii i rnaeiaaeens 1286
90 List of Tables SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

13 TEXAS

INSTRUMENTS

www.ti.com

26-28. Start Address of Memory Protection (SAMP) Field DeSCHPONS +..uuviiiiiieeiiiiiiiinis e iaaeas 1287
26-29. End Address of Memory Protection (EAMP) Field DeSCHPONS ...eviiiiiieeiiiiiiii i rinnesrnaaneeenas 1287
26-30. Transfer to System Memory Occurred (TSMON) Field DeSCHPLONS ..uviiuieiriiiiiiiinriinaieeaaans 1289
26-31. Transfer to Communication Controller Occurred (TCCON) Field DeSCriptionS.....cvvrerieeiiieinieriinnenaess 1291
26-32. Transfer Occurred Offset (TOOFF) Field DeSCPtiONS ...u.ueietiiieeesiiareeisinresaaannessaaanrsaaaanneaaanns 1292
26-33. TCR Single-Bit Error Status (TSBESTAT) Field DeSCrptioNS ...uuviuuesiiiisesiiintnsisinrsssainsressinnneaanas 1293
26-34. ECC Error Address (PEADR) Field DESCHPLONS 1.uutiuutirseiinterseiaseisisssassssisssinsssnsesansisnnesannsns 1294
26-35. Transfer Error Interrupt Flag (TEIF) Field DeSCHPLONS «.uueeeeiiiiieeiiiieesiiinrsssannrsssaannesanannsesannns 1295
26-36. Transfer Error Interrupt Enable Set (TEIRES)...uuiiiiiiiiiiieiiiiiiiisisiisssiss s ssnnsssssannes 1297
26-37. Transfer Error Interrupt Enable Reset (TEIRER) ...uviuiiiiiiiiiiiiiiiini s i ssinesannnas 1298
26-38. Trigger Transfer to System Memory Set 1 (TTSMS1) Field DeSCrptions ....vvvveiiiiseiiniiniierineininennnens 1299
26-39. Trigger Transfer to System Memory Reset 1 (TTSMR1) Field Descriptions ......cvvviieiriiiiereininnneinns 1299
26-40. Trigger Transfer to System Memory Set 2 (TTSMS2) Field DeSCrptioNs ....uvvveiiveeiiniinieeiineininenness 1300
26-41. Trigger Transfer to System Memory Reset 2 (TTSMR2) Field DeSCriptions ....cvvvveeiiiiiriieiieininninnen, 1300
26-42. Trigger Transfer to System Memory Set 3 (TTSMS3) Field DeSCriptions .....vvveriiiiiereiriieririinneeinns 1301
26-43. Trigger Transfer to System Memory Reset 3 (TTSMR3) Field DescCriptions .....ccvvvvieererriinrerrnannennnns 1301
26-44. Trigger Transfer to System Memory Set 4 (TTSMS4) Field DeSCrptioNS ....uvviuiiviseiiniiiiierinininerinnns 1302
26-45. Trigger Transfer to System Memory Reset 4 (TTSMRA4) Field DescCriptions .....cuvvviiiiniiiinnreiiiinneinns 1302
26-46. Trigger Transfer to Communication Controller Set 1 (TTCCS1) Field Descriptions.......ccvvvevvinninnnennns. 1303
26-47. Trigger Transfer to Communication Controller Reset 1 (TTCCR1) Field Descriptions..........ccevvviiunannn. 1303
26-48. Trigger Transfer to Communication Controller Set 2 (TTCCS2) Field DeSCriptionS......ccvvvvieerirnnnnensns 1304
26-49. Trigger Transfer to Communication Controller Reset 2 (TTCCR2) Field DescriptionS........veevvieeiineinnes 1304
26-50. Trigger Transfer to Communication Controller Set 3 (TTCCS3) Field DescriptionS........ccvvvvieeeiiinnnennn. 1305
26-51. Trigger Transfer to Communication Controller Reset 3 (TTCCR3) Field DescriptionS.........cvveeviviunnens. 1305
26-52. Trigger Transfer to Communication Controller Set 4 (TTCCS4) Field Descriptions.......ccvvvevviniiinennnns. 1306
26-53. Trigger Transfer to Communication Controller Reset 4 (TTCCR4) Field Descriptions..........ccovvviiunannn. 1306
26-54. Enable Transfer on Event to System Memory Set 1 Field DeSCriptions ......vvvveieiriinreiriinririinneeianns 1307
26-55. Enable Transfer on Event to System Memory Reset 1 (ETESMR1) Field DescriptionS.......ccvvervvueennns. 1307
26-56. Enable Transfer on Event to System Memory Set 2 Field DeSCriptions .....c.vviiiviiiiiiiniiiiininnannns 1308
26-57. Enable Transfer on Event to System Memory Reset 2 (ETESMR2) Field Descriptions .........ccvvviuueenn. 1308
26-58. Enable Transfer on Event to System Memory Set 3 Field DescCriptions .......ccvviviiiiiiiiiiniiiinieennns 1309
26-59. Enable Transfer on Event to System Memory Reset 3 (ETESMRS3) Field DescriptionS.......cvvverviueennns. 1309
26-60. Enable Transfer on Event to System Memory Set 4 Field DeSCriptions .....cvvvvereiiiinreiriinririinneeinnns 1310
26-61. Enable Transfer on Event to System Memory Reset 4 (ETESMR4) Field DescriptionS.......ccvveivvueerans. 1310
26-62. Clear on Event to System Memory Set 1 (CESMS1) Field DeSCriptions ..vvuevvisrivsssrisrisirerineininesinnns 1311
26-63. Clear on Event to System Memory Reset 1 (CESMR1) Field DeSCriptionS ...vvvuvreiriiersiriinnrirninneeinnns 1311
26-64. Clear on Event to System Memory Set 2 (CESMS2) Field DeSCrptions ...vevvierivesrinriiirerineinieeniness 1312
26-65. Clear on Event to System Memory Reset 2 (CESMR2) Field DeSCriptionS ....vvuevviseiisririserineininerinens 1312
26-66. Clear on Event to System Memory Set 3 (CESMS3) Field DeSCrPtioNS ...uvvviiurririinereiriinneiiiineaianns 1313
26-67. Clear on Event to System Memory Reset 3 (CESMR3) Field DeSCriptions .....vvvvveeiiuririeeiineinieeriness 1313
26-68. Clear on Event to System Memory Set 4 (CESMS4) Field DeSCriptions ..vvuevvierivsirissiiirerineinieeninnns 1314
26-69. Clear on Event to System Memory Reset 4 (CESMR4) Field DeSCriptionS ...vvvuvreiriiersiriinnrirninneeinans 1314
26-70. Transfer to System Memory Interrupt Enable Set 1 (TSMIES1) Field Descriptions.......ccvvvvvieininninnens 1315
26-71. Transfer to System Memory Interrupt Enable Reset 1 (TSMIER1) Field DesScriptions ........ccvvevviueinans. 1315
26-72. Transfer to System Memory Interrupt Enable Set 2 (TSMIES2) Field DescriptionS........vvvvieieiiiianeinnns 1316
26-73. Transfer to System Memory Interrupt Enable Reset 2 (TSMIER?2) Field Descriptions ........ccvvvviueinnnn. 1316
26-74. Transfer to System Memory Interrupt Enable Set 3 (TSMIES3) Field DeScriptionS......ccvvveeviniininninens 1317
26-75. Transfer to System Memory Interrupt Enable Reset 3 (TSMIERS3) Field Descriptions ........cceevvviunienns 1317
26-76. Transfer to System Memory Interrupt Enable Set 4 (TSMIES4) Field DescriptionS.......ccvvevvieininninnnss 1318
SPNU563A—March 2018 List of Tables 91

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

13 TEXAS
INSTRUMENTS

www.ti.com

26-77. Transfer to System Memory Interrupt Enable Reset 4 (TSMIER4) Field Descriptions ........ccvvevviueennnn. 1318
26-78. Transfer to Communication Controller Interrupt Enable Set 1 (TCCIES1) Field Descriptions ...........c.uus 1319
26-79. Transfer to Communication Controller Interrupt Enable Reset 1 (TCCIER1) Field Descriptions.............. 1319
26-80. Transfer to Communication Controller Interrupt Enable Set 2 (TCCIES2) Field Descriptions ................ 1320
26-81. Transfer to Communication Controller Interrupt Enable Reset 2 (TCCIER?2) Field Descriptions.............. 1320
26-82. Transfer to Communication Controller Interrupt Enable Set 3 (TCCIES3) Field Descriptions ................ 1321
26-83. Transfer to Communication Controller Interrupt Enable Reset 3 (TCCIER3) Field Descriptions ............. 1321
26-84. Transfer to Communication Controller Interrupt Enable Set 4 (TCCIES4) Field Descriptions ...........vuues 1322
26-85. Transfer to Communication Controller Interrupt Enable Reset 4 (TCCIER4) Field Descriptions.............. 1322
26-86. Transfer Configuration RAM (TCR) Field DeSCHPONS . ..uivutirietiitiiiriie i iiesissrasssiassansraneas 1323
26-87. ECC Information in TCR ECC Test Mode Field DeSCHPLONS ...viuuueeiriiiieeiiiinesiiaeessrannressaanneeenas 1324
26-88. Communication CONtroller REGISTEIS 1.uuuueiiiuetetiiitseiriatesraitresrianre s asaasssasasnestaansnsssannes 1326
26-89. ECC Control Register (ECC_CTRL) Field DeSCriptioNS. ....uueivusireeiiterinsiineirinssansssisssinesnssinneans 1328
26-90. ECC Diagnostic Status Register (ECCDSTAT) Field DeSCIPUONS . ..cvviiieeeiiiiieeiiainneiiaannessaanneeesns 1329
26-91. ECC Test Register (ECCTEST) Field DeSCriPtiONS . uuueeiisussesirisnesiainsnsisinrsssainnssssinnrsssainnssianns 1331
26-92. Single-Bit Error Status Register (SBESTAT) Field DeSCHPONS .vvuuveiiutirieiineiiieerinrisiserinrerneesaneas 1332
26-93. Test Register 1 (TESTL) Field DeSCHPLIONS .. ..uuiiiieiiiiiee i raarr s it s ssaane s ssann s saaannesaannes 1334
26-94. Test Register 2 (TEST2) Field DeSCHPIONS 1.uuuetiiiutesiiitseiiasessaiatrs e ssainnssssasnnssasinnssinnnes 1338
26-95. Lock Register (LCK) Field DeSCIIPONS ..uuuteiseiistirintiitssassasessaesasssiessansssiassanrssasssassannssans 1340
26-96. Error Interrupt Register (EIR) Field DeSCHPONS ... ... .eeeiiiiie ittt rr e s e s sananne e aaas 1341
26-97. Status Interrupt Register (SIR) Field DeSCIPLONS vuuuueiiiitsetiiintesirisresrsinrsssaianressainnssaaannssiaanes 1343
26-98. Error Interrupt Line Select Register (EILS) Field DeSCrPLONS v.uuvvueeiiutiriieiiniriesrinsisisesinesneeianeas 1346
26-99. Status Interrupt Line Select Register (SILS) Field DeSCHPLONS .uvvuuriiusiiiseiiieiriiirinerineiaeen, 1348
26-100. Error Interrupt Set/Reset Register (EIES/EIER) Field DeSCrPtiONS ...uvviieeeiiiiiesiiiiesiiiinesisanneesas 1350
26-101. Status Interrupt Enable Set/Reset Register (SIES/SIER) Field DeSCrptions .....vvvvvvvueiiiieiineiniennnnns 1352
26-102. Interrupt Line Enable Register (ILE) Field DeSCHPONS .. ...ueeiiiiiieiiiiies i iriiresrsnnnsesaannneeanns 1354
26-103. Timer 0 Configuration Register (TOC) Field DeSCIPLONS ....ureiriiueeiriinneiiiisssiiisssirainresraannneaas 1355
26-104. Timer 1 Configuration Register (T1C) Field DeSCrIPtONS ...uvvueivieiiiteiieiiriirise i ianeens 1356
26-105. Stop Watch Register 1 (STPW1) Field DeSCIPONS .« uveiiueirissiissiiissiisiiseiasessisesasisnsssansssnneias 1357
26-106. Stop Watch Register 2 (STPW2) Field DeSCHPONS ..uuiiiseeeiiiiseesisisssisannsssiaansessannnsssainnreaaans 1358
26-107. SUC Configuration Register 1 (SUCCL) Field DeSCIHPtONS .. u.uueriutirteiineinieeraneisissrinnrsinsrnneaaneens 1359
26-108. SUC Configuration Register 2 (SUCC2) Field DeSCHPONS .. vuetristiriseriseiiinerissisiserisrsiseraseianens 1363
26-109. SUC Configuration Register 3 (SUCC3) Field DeSCrPlONS . ..uuuiiiererriinnesriinneisainnssisisssisannsesas 1364
26-110. NEM Configuration Register (NEMC) Field DeSCHPLONS «..uuiutiretiinteiineiaeerinsiansssinssannernnsianeens 1364
26-111. PRT Configuration Register 1 (PRTC1) Field DeSCHPONS ...ciieeiiiiiieiiiieesiiiinressaanreesaanneeaanns 1365
26-112. PRT Configuration Register 2 (PRTC2) Field DeSCrPONS ..uviiiieeiiiiiaeeiiiinsssiriinrsssainnressinnneaanas 1366
26-113. MHD Configuration Register (MHDC) Field DeSCHPtONS. ..uuvvueirietiiteiineiiieeriasiaessinrsanernnsiannens 1367
26-114. GTU Configuration Register 1 (GTUCL) Field DeSCIPONS . ...eviieeiiiiieeiaainessaainnsssaansassaannneeas 1368
26-115. GTU Configuration Register 2 (GTUC2) Field DeSCrPLONS . ..ueiiiiuerirriineeisiinnesisiisssssainsesisannnesas 1368
26-116. GTU Configuration Register 3 (GTUC3) Field DeSCIHPtONS. . 1.uuurutirteiineiiiterissiseerinrraeeransianeens 1369
26-117. GTU Configuration Register 4 (GTUC4) Field DeSCIPUONS . ...cviiieeiiiiieeeiaaineeraaiansssaansassaanneeesas 1370
26-118. GTU Configuration Register 5 (GTUCS5) Field DeSCHPLONS . ..vviviiueeirriineeisiinnesisiisssssaisesisannesas 1370
26-119. GTU Configuration Register 6 (GTUCGE) Field DeSCHPONS .. .uuurstirteiineiiieerissiaiesrinrraeeransianens 1371
26-120. GTU Configuration Register 7 (GTUCT7) Field DeSCIPHONS . ...eiieeiiiiieeiaaineesaaiansssaannassaanneeesas 1371
26-121. GTU Configuration Register 8 (GTUCS) Field DeSCIPlONS . ..ueiviiueeiiriineeiriinnesiniisssssannsesisannneeas 1372
26-122. GTU Configuration Register 9 (GTUC9) Field DeSCHPtIONS .. .uuurutirteiineiiieerinsisssrinrranneraasiannens 1372
26-123. GTU Configuration Register 10 (GTUC10) Field DeSCrPtONS......ueieiiiiieiiiiiineiaaine s snaeessaaanneesns 1373
26-124. GTU Configuration Register 11 (GTUC11) Field DeSCrpPtiONS...vvueteiriinriiiiieeiniinnssisinnsisannnesas 1374
26-125. Communication Controller Status Vector Register (CCSV) Field DeSCriptionS .....c.ccvvveeiiueiiieirinninnens 1375
92 List of Tables SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS

INSTRUMENTS

www.ti.com
26-126. Communication Controller Error Vector Register (CCEV) Field Descriptions .......ccvvveeiiiiiiiienininnen, 1377
26-127. Slot Counter Vector Register (SCV) Field DeSCIPLONS «.uueeriseiissirisriissiiseiieriseiassisanreraneias 1378
26-128. Macrotick and Cycle Counter Register (MTCCV) Field DeSCrPtioNS «..vvuveeiviuieiriiinriiiereisiinnesaaas 1378
26-129. Rate Correction Value Register (RCV) Field DeSCrPtioNS ...vvueivesiiutirseiiiiieerisisisssinsnssianeas 1379
26-130. Offset Correction Value Register (OCV) Field DeSCIPONS . ...uvueiiiiieeiiiieeeirianressaanrresaaaneeaanns 1379
26-131. Sync Frame Status Register (SFS) Field DeSCrPLONS ..uuuueeiiiiiesiiiieeiiiinsssiinresrainressannneaaaas 1380
26-132. Symbol Window and NIT Status Register (SWNIT) Field DesCriptionS.......vvveeiiiiiieriiiirieineiness 1381
26-133. Aggregated Channel Status Register (ACS) Field DeSCriptioNS ....uvvvseiiseiiiriiiirinnernaeaaneens 1382
26-134. Even Sync ID Registers (ESIDN) Field DeSCHPONS ..uuuiiuesiiiiiesiiissesiiinsssiraisrsssaansssssannnesaans 1384
26-135. Odd Sync ID Registers (OSIDn) Field DeSCriPtONS .. ..uuiiueiiieiiiiieriree i ssies s sinrsaaeenas 1385
26-136. Assignment of Data Bytes to Network Management VECION ........ueeiviieieiiiiiesiiiinresiaanneessanneaanns 1386
26-137. Message RAM Configuration Register (MRC) Field DeSCHPLONS ...vvviveteiriirriiiinreiriinnsinnineeaanns 1387
26-138. BUFfer CONfIQUIALION . .uuuseiteiseisees et sae e e s e s e e s et s e s s s s s e e s e s e e s a e aa e e snnaanees 1388
26-139. FIFO Rejection Filter Register (FRF) Field DeSCHPONS .....eeiiiiieiiiiiiee i iraaresrrannressaanneeanns 1389
26-140. FIFO Rejection Filter Mask Register (FRFM) Field DeSCrPtioNS ...uueuvriieesiiiiiesiiiiiesiiiinnesisanneesas 1390
26-141. FIFO Critical Level Register (FCL) Field DeSCIPLONS ..vvuuueiiutiieeiirirseiieiiiesrassisisssnnnesnssinneaas 1390
26-142. Message Handler Status (MHDS) Field DeSCrPtiONS ...uvvueerissiissirinriissiiseiiesinsiassisssasssaneias 1391
26-143. Last Dynamic Transmit Slot (LDTS) Field DeSCrPLiONS ...uuueeiiiiueeiiiiineiiiintssirainrsisiinnrasainnreaaans 1392
26-144. FIFO Status Register (FSR) Field DeSCHPONS ... uuttuttiseiiterseiaesrisrrassssisssasssaserassainerannans 1393
26-145. Message Handler Constraint Flags (MHDF) Field DeSCHPHONS ... .uveiiiiieeeiiiiiieeiaainnessninnessaanneeesns 1394
26-146. Transmission Request Registers (TXRQN) Field DeSCrPtioN ...uviveeeiiiiieiiiieiiiesiriinsessnananeeaas 1396
26-147. New Data Registers (NDATN) Field DeSCHPONS. .t tuuttiuseiiterseiaeisinerassesiss i rassaainesannsans 1398
26-148. Message Buffer Status Changed Registers (MBSCn) Field DeSCrptioNS .....coveieiiiiiniiiiieerninneeannns 1399
26-149. Core Release Register (CREL) Field DeSCIPtIONS «.uuueiisiueeeiisisnesisinsnsssinnsssrsasssssaannsssainnressns 1400
26-150. REICASE COUING 1uuttuteiunteune sttt sa e st s e e e s et e s s s s st s s a st e s s a e ra e s s n s sannesanes 1400
26-151. Endian Register (ENDN) Field DeSCrPtiONS. . ..uuuieeetiiite e iiiantessaaeeessaanressaannesssannnssaaannessannes 1400
26-152. Write Data Section Registers (WRDSN) Field DeSCIPLONS . .uuviiiiueriiiiinneiiiisesiiisssisainnesiaannneeas 1401
26-153. Write Header Section Register 1 (WRHS1) Field DesSCriptionS .....uvvvieiiieiiiiiiiiiininieennennneens 1402
26-154. Channel Filter Control Bit DeSCHPONS .....uueteiiiiieiiii e rrai s aar e saaine s ssane s saannessaannasaaanns 1403
26-155. Write Header Section Register 2 (WRHS2) Field DeSCrPHONS ....uueeiiiiieeeiniisesiiiiissisinnnesisannneesas 1403
26-156. Write Header Section Register 3 (WRHS3) Field DesSCriptionS .....uvvviesiieiiieriiiirinee e nnneens 1404
26-157. Input Buffer Command Mask Register (IBCM) Field DeSCHPLONS ...ovviieeeiiiiieiiiiineiiiinessaannneesns 1405
26-158. Input Buffer Command Request Register (IBCR) Field DeSCrptioNS ...cvueiviiiieeeiiiieeiisiinnsinainneesas 1406
26-159. Read Data Section Registers (RDDSn) Field DeSCIIPONS ..uuiivueiiiutiiieiiiiierineisiesinrnassaneas 1407
26-160. Read Header Section Register 1 (RDHS1) Field DeSCIPLiONS .uvvuutirseiiseiriseiissisiserinsriseinseiannens 1408
26-161. Read Header Section Register 2 (RDHS2) Field DeSCHPLONS +.v.uueteiriineeiiiiinneiniinssisinnsisainnesas 1409
26-162. Read Header Section Register 3 (RDHS3) Field DeSCrPtioNS ...vvueivieeiieiriieiisisiesiinnesineianeaneess 1410
26-163. Message Buffer Status Register (MBS) Field DeSCHPLONS ...cviueeiiiiiieeiiiitasiriinresrannreesaaaneeranns 1411
26-164. Output Buffer Command Mask Register (OBCM) Field DeSCrptioNS .....uueeiviiiieniiiineiiiiiesininneesas 1414
26-165. Output Buffer Command Mask Register (OBCR) Field DeSCriptions .....vvueivieeiiiiiniieriiinineinneinness 1415
27-1. Parameters of the CAN Bit TimME ..uuuiiuriiiiiii i raes 1421
27-2. Message Object Field DeSCrPtiONS v . uuutetiiteeiristesraiaerssriarsssaisesssaaessssassesssansnsssannnsssannnns 1428
27-3. Message RAM Addressing in Debug/Suspend and RDA MOE ......vvvuiiiiiiiiiiiniieiiniine e ianeens 1430
27-4. Message Interface Register SetS 1 and 2 ...cvveiiueiriniiisiiisiiie s raaanrraas 1433
27-5. Message Interface REQISIEr 3 .. .uuuiiiutiiiiiiteiiiierr s ir et saise s saansa e s sannrassaannressannnes 1435
27-6. DCAN CONIOl REGISIEIS 1uuttuseiseesntistesss sttt e raae s s s s s r e s s aesar e saa et s e s san e s e e sans 1454
27-7. CAN Control Register (DCAN CTL) Field DESCHPLIONS ..uuuuueeiiiiieeeiaainnessaanesssaanressaannressaanneeans 1456
27-8. Error and Status Register (DCAN ES) Field DeSCrPLiONS v.uuueeiviueesiiiniseiriisnesiiisressinnnssssinnnasaans 1459
27-9. Error Counter Register (DCAN ERRC) Field DeSCIPtONS. ..uuvutiretiiteriseiaeiriasiansssnsssanesnesianeans 1461

SPNU563A—March 2018 List of Tables 93

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
27-10. Bit Timing Register (DCAN BTR) Field DESCIHPONS +..uueiueeriesiintisinriiterineiaessiassasssisssannsrnneias 1462
27-11. Interrupt Register (DCAN INT) Field DeSCHPLIONS . .uuueiiiiiseiiiate e saaneessaanressaanr e asannssaaannesaannns 1463
27-12. Test Register (DCAN TEST) Field DeSCHPLONS +.uuuuuueiiiisseiiiiinsisistsssainsssssinnsessainnssssannnsinnnns 1464
27-13. Parity Error Code Register (DCAN PERR) Field DeSCrPtioNS v.uuuvueerisririeiineiiiesrinsisiserinnesnesianens 1465
27-14. Core Release Register (DCAN REL) Field DeSCHPONS . ... uueeiiriieeeiaaieeeiaaanessannnessaansessaanneeanns 1465
27-15. ECC Diagnostic Register (DCAN ECCDIAG) Field DeSCrptioNS ...uueeiviieesiiiiseiiiinsssisissessaannneias 1466
27-16. ECC Diagnostic Status Register (DCAN ECCDIAG STAT) Field DeSCriptions ......vuvvvirerieeinieininninnens 1466
27-17. ECC Control and Status Register (DCAN ECC CS) Field DeSCriptions .....vevviuiivisiiinriiinerineininerinn, 1467
27-18. ECC Single-Bit Error Code Register (DCAN ECC SERR) Field DeSCriptions ......evvvvessiiinnrerriinnnennas 1468
27-19. Auto-Bus-On Time Register (DCAN ABOTR) Field DeSCHPONS «..uveiiurirteiineiiiesrinnisneerinnennesinneas 1469
27-20. Transmission Request Registers Field DeSCHPLIONS . ..uciiieeeiiiiies it rrranresaaanrsesaaaneeaanns 1470
27-21. New Data Registers Field DeSCIPLONS . .uuuiiuutetiiiutseriiiatesiaasressainressainrsssassnssasasestaaisnssiannns 1472
27-22. Interrupt Pending Registers Field DeSCriPtiONS. ... et trteiiseiiieerassisssisssres i s sanssaisesanrsanseias 1474
27-23. Message Valid Registers Field DeSCIPHONS. .. ..ueii ettt iiate e rrairesraaar s saaan e ssaanne s aaanneaannns 1476
27-24. Interrupt Multiplexer Registers Field DeSCHPLIONS 1..uuueiiiiueeiiiiseiriiesriirssisressainrsasinnssaaanns 1477
27-25. IF1/IF2 Command Register Field DeSCHPLONS .. v uetiitiiieiiteriteiie s s aainerannaas 1479
27-26. IF1/IF2 Mask Register Field DeSCHPTIONS v.uueuseiisssrstirsssrissiaseraseiasssissrassssisssanresaserareesansrans 1481
27-27. IF1/IF2 Arbitration Register Field DeSCrPIONS ..uuiviuseiiiiiseiiiitesisite i ssainrsssainnssaaanssannnes 1483
27-28. IF1/IF2 Message Control Register Field DeSCHPONS . .uueiueerittiiteririrssineisieeraassssssiarsassraaeias 1485
27-29. IF3 Observation Register (DCAN IF30BS) Field DeSCHPtONS......eeeiiiiieiiiiieeiraaaresraaneessaanneeanns 1487
27-30. IF3 Mask Register (DCAN IF3MSK) Field DeSCrPtiONS .. .uvueeiiiiiieeiniinnesiiinsssisaisssssaannsessannnesaaas 1489
27-31. IF3 Arbitration Register (DCAN IF3ARB) Field DeSCIPONS ..uueiveeiiiiiieiirine s snneriesinneens 1490
27-32. IF3 Message Control Register (DCAN IF3MCTL) Field DeSCrptions ......eveiiiiiiiiiiieiniieeannineenans 1491
27-33. IF3 Update Control Register Field DeSCrPtiONS ... uuusetiiiisetiiitasisisresssinssssainrsssainessaaannsssnnnns 1493
27-34. CAN TX 10 Control Register (DCAN TIOC) Field DESCHPLONS ..vuvuutiiutsrineineerissiaessinsrannernasianeens 1494
27-35. CAN RX 10 Control Register (DCAN RIOC) Field DeSCHPLIONS ....uueeiiiiieeeiiiieiiiiinnssiannnessaanneeenas 1495
P2t R 1 T 0] 1o T8 ] = U1 0] L 1499
P2 e /110 IS o V] e B @] )0 0 1T o 1500
b2 S R TR @ [ Tox 1] o 1/ oY 1= 1512
28-4. Pin Mapping for SIMO Pin With MSB FirSt ... uuuueiiiisiseiiiateiiiissiissssaisssssisessssisnsssaasesssannes 1521
28-5.  Pin Mapping for SOMI Pin With MSB First ... uueiiuiiiiiiiiiie i s annenaes 1521
28-6. Pin Mapping for SIMO Pin With LSB FirSt. .. ..ueeiiiiieeiiiiteeiiia e asarare s ine s ssanan s sananne s saananssaanns 1522
28-7. Pin Mapping for SOMI Pin With LSB FirSt....uussiiiiiseiiiitsiiiiessiiassssiessssiisnssssinnssssansssssannes 1522
P2 TS T I L= 13 (=] 1535
28-9. SPI Global Control Register 0 (SPIGCRO) Field DeSCHPLONS .uuvvueeristirseiisiiierisisiserinsanneinnea, 1536
28-10. SPI Global Control Register 1 (SPIGCR1) Field DeSCIPONS ..vvviuuesiiiiseiiiinseiiiinnssisisressannnneenas 1537
28-11. SPI Interrupt Register (SPIINTO) Field DeSCIPtONS. . .uutieeiiteriseiieiriseraesie i sae s rannans 1538
28-12. SPI Interrupt Level Register (SPILVL) Field DeSCrPLONS 1.uvuvssiissiiisriinsiiseiisisineiassisnsssinsrnneas 1540
28-13. SPI Flag Register (SPIFLG) Field DeSCIPLIONS «uuuuutetiiatssisistessanasrsssinrsssainnssssainssssainnsssnnnns 1541
28-14. SPI Pin Control (SPIPCO) Field DeSCriPtONS .. .uuiuttrietiiteiiasiitsraeiasssinssaasssiassanesasssanssanssns 1544
28-15. SPI Pin Control Register (SPIPC1) Field DeSCrPtiONS «.uuvutirssiissiiseiisssiseiisessiserasisisesinnsanneias 1545
28-16. SPI Pin Control Register 2 (SPIPC2) Field DeSCrPUONS. . .uuueeiiiieesiiiianesiiinsssisiinssssaasressinnnesaans 1547
28-17. SPI Pin Control Register 3 (SPIPC3) Field DeSCriPtiONS. ..uuuiiutiiiiirinieiieiiierinsssessnnssassianeas 1548
28-18. SPI Pin Control Register 4 (SPIPC4) Field DeSCriPtiONS. . uuuuiistiisiiiriiseiissiiierissiaisssinanseraneas 1549
28-19. SPI Pin Control Register 5 (SPIPC5) Field DeSCIPUONS. . ..uuuesiiiieesisiianesiiinsssisiisssssaansressiannesaans 1551
28-20. SPI Pin Control Register 6 (SPIPCGB) Field DeSCriPtiONS. . .uueiiusiiiiiiisiieiiiesinsssessinssnnsssnneas 1553
28-21. SPI Pin Control Register 7 (SPIPC7) Field DeSCriPtiONS. . uuuuiistiitiiiiisiiseisnsrinsisisssisasssaneas 1554
28-22. SPI Pin Control Register 8 (SPIPC8) Field DeSCrPLONS. ...uuuesiiiisesisiiaeesiiinsssisainnsssaansresainnnesanas 1555
28-23. SPI Transmit Data Register 0 (SPIDATO) Field DeSCIPLONS «..uviieeiitiiieiiiiiee s riarrsnesraneas 1556
94 List of Tables SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

13 TEXAS

INSTRUMENTS

www.ti.com

28-24. SPI Transmit Data Register 1 (SPIDAT1) Field DeSCIPtONS «..uuiveiriiiiiieiiiiie s s saneaas 1557
28-25. Chip SeleCt NUMDET ACHVE +.uuuutiiseirstiisesserate et s e a s s s r e aanes 1559
28-26. SPI Receive Buffer Register (SPIBUF) Field DeSCrPLIONS ...ueeiiiieeiiiiiieesiiininsiriinssssainsessinnnesanns 1560
28-27. SPI Emulation Register (SPIEMU) Field DeSCIPtONS. ..uuiiutiretiitisinsiieriaeiaessiassasssisssanrsraaeias 1562
28-28. SPI Delay Register (SPIDELAY) Field DeSCHPIONS .. tuuttiiseisiterississsnisriissrissiannesassiasssinrsanneas 1562
28-29. SPI Default Chip Select Register (SPIDEF) Field DeSCrPtiONS ..u.uuusiiiiiseiiiiissiiiinssriinnressinneeaaas 1565
28-30. SPI Data Format Registers (SPIFMTnN) Field DeSCrPLiONS ...uvutiieerieriitsiiseiineriasiaisssinssanesraneas 1566
28-31. Transfer Group Interrupt Vector O (INTVECTO) «.uuuuuuseiiinteeiiattessaantessaanessaannessaannessaannnsssnnnes 1568
28-32. Transfer Group Interrupt VEecCtor 1 (INTVECTL) wuuuuuuuueiiiutesiiinnnessiinnessainssssaisnssssannssssainssssnnnes 1569
28-33. SPI Pin Control Register 9 (SPIPC9) Field DeSCriPtiONS. . .uuuiiutiiiinitiie i inieeriasssessiassasssaneas 1571
28-34. SPI Parallel/Modulo Mode Control Register (SPIPMCTRL) Field DeSCrptionS......oovvvieeiiseiiinerinninaens 1572
28-35. Multi-buffer Mode Enable Register (MIBSPIE) Field DeSCrptioNS .....vivvieeiiiiieeiiiiiesiiinsessiinneenaas 1575
28-36. TG Interrupt Enable Set Register (TGITENST) Field DeSCHPONS v.vvvvutiiiueiiiirinriiirinrnnerieeianeens 1576
28-37. TG Interrupt Enable Clear Register (TGITENCR) Field DeSCrPtioNS ......ueeiiiiiiiiiiiiineiiiiieeerananeesns 1577
28-38. Transfer Group Interrupt Level Set Register (TGITLVST) Field DeSsCriptionS ......vvvviieieiiiinnrirninneeinnns 1578
28-39. Transfer Group Interrupt Level Clear Register (TGITLVCR) Field DeSCriptions .......ccvvveevieeiiieininninnens 1579
28-40. Transfer Group Interrupt Level Clear Register (TGITLVCR) Field DeScCriptions .......ooevvviiiiereriinnneannns 1580
28-41. Tick Count Register (TICKCNT) Field DESCIPLIONS ..uuueiiiutesiiissnesiiininsisinnrsssainnsssainnssssainnsaaanns 1581
28-42. Last TG End Pointer (LTGPEND) Field DeSCrIPtONS ..uuuiiuiiiisiiniiiieiis e iieniassansssisssannesneas 1582
28-43. TG Control Registers (TGXCTRL) Field DeSCHPLONS ...ciieeiiiiiiiesiiiieeerianresrranresrannreesaaneeaanns 1583
28-44. DMA Channel Control Register (DMAXCTRL) Field DeSCrPONS ...uvviiiiuieiriirriiiinnersiinesinnineainns 1586
28-45. MibSPI DMAXCOUNT Register (ICOUNT) Field DeSCrIPtONS v.uuvveiiiieiiseiiiieriasiiessinrneesnnsianeens 1588
28-46. MibSPI DMA Large Count Register (DMACNTLEN) Field DeSCriptionS .......vvveiiiiiieieiiiieeinnineennnns 1589
28-47. MibSPI Parity/ECC Control Register (PAR_ECC_CTRL) Field DeScCriptions .......cvvivereiiiinnrinninnneinnns 1590
28-48. Parity/ECC Status Register (PAR_ECC_STAT) Field DeSCrptioNS ...vvuvvvieeiiniiiieeiinisierinernneianens 1591
28-49. Uncorrectable Parity or Double-Bit ECC Error Address Register - RXRAM (UERRADDR1) Field
3 1o ] X[ 1592
28-50. Effect of BIG_ENDIAN Port on UERRADDRL[L:0] BitS +uuuuuusesiiaetesssanrersaanneesaanneessasnnessasnnnesannns 1593
28-51. Uncorrectable Parity or Double-Bit ECC Error Address Register - TXRAM (UERRADDRO) Field
31 o ] 1] 1594
28-52. Effect of BIG_ENDIAN Port on UERRADDRO[L:0] BitS «.uuuuusesiiatesssaneessaanreesannnressannnesssannnessnnns 1595
28-53. RXRAM Overrun Buffer Address Register (RXOVRN_BUF_ADDR) Field Descriptions ........c.ccvveiuvensn. 1595
28-54. 1/0-Loopback Test Control Register (IOLPBKTSTCR) Field DeSCriptionS.....vvvereiriiereiriinneesiinnneianns 1596
28-55. SPI Extended Prescale Register 1 (EXTENDED_PRESCALEL) Field DescriptionS......ccvveivieerinniiaess 1598
28-56. SPI Extended Prescale Register 2 (EXTENDED_PRESCALE2) Field DescriptionS.....oceviseivierriseirness 1600
28-57. ECC Diagnostic Control Register (ECCDIAG_CTRL) Field DeSCriptionS......vvvvereiiiinissirinrerriinneianns 1601
28-58. ECC Diagnostic Status Register (ECCDIAG_STAT) Field DeSCriptionS ....o.vvvveeiiurinieerininineinneinnens 1602
28-59. Single-Bit Error Address Register - RXRAM (SBERRADDRZ1) Field Descriptions .......ccevvievviniiinninnns, 1603
28-60. Single-Bit Error Address Register - TXRAM (SBERRADDRO) Field DescCriptionS......veveeiviierersiinneennns 1604
28-61. MUlti-DUFfEr RAM REQISTEI ..ttt r s s e r s et e s s n et e s s n e s naraees 1606
28-62. Multi-buffer RAM Transmit Data Register (TXRAM) Field DeSCHPLONS .....eviiiiieiiiiiiineiiiiineiraanaesns 1607
28-63. Chip SeleCt NUMDEr ACHVE ...ttt r e s e s st e s s aaan e s n e sannes 1609
28-64. Multi-buffer Receive Buffer Register (RXRAM) Field DeSCIPtONS ...vvveeiiueiiiiiiiiiirininenneanneens 1610
29-1. Superfractional Bit Modulation for SCI Mode (Normal Configuration) .......ccvvieeiiiiiiiiiiiiiine, 1629
29-2. Superfractional Bit Modulation for SCI Mode (Maximum Configuration) ........cceevviiireiniieinnineeaiann. 1630
29-3.  SCI Mode (Minimum CONfIQUIALION) +..uueiusseseisessserasessss s ssre e ssie s sssiss s ssanssaesannerns 1630
P2 R ST O 1 I VI 1= 0 0] 1637
29-5. Response Length Info Using IDBYTE Field Bits [5:4] for LIN Standards Earlier than 1.3............ccevueees 1644
29-6. Response Length with SCIFORMAT[18:16] ProgramimMing .....ueeeesessuessssrsrssisnessiessmsisissmmnnsmnneins 1644
SPNU563A—-March 2018 List of Tables 95

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
29-7. Superfractional Bit Modulation for LIN Master Mode and Slave Mode ........c.ooeviiiiiiiiiiiiiieiniennns 1646
29-8. TiMeout Values iN T UNItS ...t ittt e sr e s s s s e s s e e s ss s e e s s n e s aann e e sannness 1653
29-9. Input Buffer, Output Buffer, and Pull Control Behavior as GPIO PiNS ......ccviviiiiiiiiiiiiiinineeenas 1666
29-10. SCI/LIN CONLrOl REGISTEIS . .t uuuseisetsuserntssuse st srs s saa st e e sar e s s taeasanssannssnes 1667
29-11. SCI Global Control Register 0 (SCIGCRO) Field DeSCIPLONS v.uuuvuesrisrirseiiseininerissisissrinrisnseianeas 1668
29-12. SCI Global Control Register 1 (SCIGCR1) Field DeSCIPLONS «.vvvuuesisiinsesiiissesrainsssisanssessannneaaas 1669
29-13. SCI ReCEIVEr StAtUS FIAGS vt uutiueerstiitenst it s s s s s e s e e s s s e s r s nernes 1672
29-14. SCI TranSMIitter STAtUS FIAOS 1. vuuueerstirsseistiite s neanes 1672
29-15. SCI Global Control Register 2 (SCIGCR?2) Field DeSCIPLONS «.uvvuuesisiinsesiiinseisiinnssiransrsssainneaaas 1673
29-16. SCI Set Interrupt Register (SCISETINT) Field DeSCHPLONS .. uuuutiiutirieeiiteiiaeiieiriesrasisisssansernneias 1675
29-17. SCI Clear Interrupt Register (SCICLEARINT) Field DeSCriptONS. . uuuvitiriseiiseiiineiisisiserinssnernneas 1678
29-18. SCI Set Interrupt Level Register (SCISETINTLVL) Field DeSCrptioNS....c.ueeiviiueeiiiiineiiiinnesiiinnneenas 1681
29-19. SCI Clear Interrupt Level Register (SCICLEARINTLVL) Field DeSCHPLONS ...vvutivieriiirerieeiineinineinness 1684
29-20. SCI Flags Register (SCIFLR) Field DeSCriPtIONS. . ..uuiiseiiseisiserississssisssse i sisesasssssssinssannenas 1687
29-21. SCI Interrupt Vector Offset 0 (SCIINTVECTO) Field DeSCHPLONS ...uviiiiuiseiiiiisiiiinsssiinnresainneeaans 1694
29-22. SCI Interrupt Vector Offset 1 (SCIINTVECT1) Field DeSCHPONS v.uvvvueriitsriseiieiriaeineisinssannsrnneas 1694
29-23. SCI Format Control Register (SCIFORMAT) Field DeSCriptioNS ...vuueviuriviseiiseiiinerissisiserinssnseinneas 1695
29-24. Baud Rate Selection Register (BRS) Field DeSCHPLONS ..uuuueeiiriieeiiiisesinisssssiinsssisansssssaannnsaas 1696
29-25. Comparative Baud Values for Different P Values, ASynchronous Mode .........covvieviiiiiniiniininieninnnns 1697
29-26. Receiver Emulation Data Buffer (SCIED) Field DeSCHPONS .. .utvvssirisrrissriseiieriserasisiseinreraneias 1698
29-27. Receiver Data Buffer (SCIRD) Field DeSCIPHONS 1.uuuueiiiiusseiiiintesisissessiinssssainrsssainnssaainnssisanns 1698
29-28. Transmit Data Buffer Register (SCITD) Field DeSCIiPtONS ..vuuiiieiiiiiie i sneerneas 1699
29-29. SCI Pin I/O Control Register 0 (SCIPIO0) Field DeSCrPtiONS «..uuvvuseiisrirseiiseiiiserissisissrinnssnseraneas 1699
29-30. SCI Pin I/O Control Register 1 (SCIPIO1) Field DeSCrPtIONS ..uuvvueeeiiiissesiiisssssainsssisasrsssaannesaas 1700
P2 T 3 O I 1V 10 T oo 1o 1700
29-32. LINRX PIN CONLIOL 1 uiuutiutitiaiatitstsrse s st e et s e s s s s s s s s et s s s s s e s e s a e s a s st s e s n s saesnannanss 1700
29-33. SCI Pin I/O Control Register 2 (SCIPIO2) Field DeSCIPONS ..uvviuueiiiiieeiiiinsssiriinrsssainnressinnneaaaas 1701
29-34. SCI Pin I/O Control Register 3 (SCIPIO3) Field DeSCrptioNS ..uvvueiiiuriiieiiieiiierinsiiissrinrianeeinneas 1702
29-35. SCI Pin I/O Control Register 4 (SCIPIO4) Field DeSCriPtioNS .uuvvusivisriissiiseiiierissisisesisassianeas 1703
29-36. SCI Pin I/O Control Register 5 (SCIPIO5) Field DeSCrPIONS ..uvvueeiiiiuseiiiinsssiriinssssainressinnneaanas 1704
29-37. SCI Pin 1/O Control Register 6 (SCIPIO6) Field DeSCriptioNS .. ..uvvueeiiririeiineiiieerinsisisesiassnnessaneas 1705
29-38. SCI Pin I/O Control Register 7 (SCIPIO7) Field DeSCriPtioNS .. .uuvvusevisrirseiisiiiserissisisssinsssseinneas 1706
29-39. SCI Pin I/O Control Register 8 (SCIPIO8) Field DeSCrPIONS ..uvviueesiiiiuseiiiinnneirinrsrrainnressinnneaaaas 1707
29-40. LIN Compare Register (LINCOMPARE) Field DeSCHPLONS ..uutiiueerintiiisiineiiieerissisisssinssnnssraneas 1708
29-41. LIN Receive Buffer 0 Register (LINRDO) Field DESCHPLONS ..cuuiueeiiiiieesiianeneirannressaanneesrannnesanns 1709
29-42. LIN Receive Buffer 1 Register (RD1) Field DeSCrPlONS. . uuueeiiriieeisiinnesiiisssiriinnsssaasressannneaans 1710
29-43. LIN Mask Register (LINMASK) Field DeSCIIPtONS .. uttuutirteiitertesaneisinsrissssisssinrssnneanesannesannans 1711
29-44. LIN ldentification Register (LINID) Field DeSCIPONS ....uieeeiiiiieeiiiie e rianeeerraneessaanreesaaneeaanns 1712
29-45. LIN Transmit Buffer 0 Register (LINTDO) Field DeSCIPUONS . .uvuiriueeiiiieeeiiiiseesiiinsssirannressannnneeas 1713
29-46. LIN Transmit Buffer 1 Register (LINTD1) Field DeSCHPONS «vuuutivuetiiuteriaeiiiriesiinsssnssranernesianeens 1713
29-47. Maximum Baud Rate Selection Register (MBRS) Field DeSCrpPtioNS ...vviveerisririieiiniiinineinneninens 1714
29-48. Input/Output Error Enable Register (IODFTCTRL) Field DeSCriptions .....uueeiiiiseeiiiiiineiiiinnesiianneesas 1715
100t T O [ 1 (=T 1 0 0] £ 1727
30-2. DMA and Interrupt Requests in MultiproCeSSOr MOUES ......ueeiiiiiiieiiiiie it rranre s raaare e ananeeaanas 1728
30-3. SCI CoNtrol REJIStErS SUMIMAIY . uuuuuuutseisnneetsnnessssnesssassesssasestaassnestaassssssasstessasnnnesssnnnes 1733
30-4. SCI Global Control Register 0 (SCIGCRO) Fied DeSCHPtONS .. uuvvetiittiiaeiiiriasraneisiassanernnsianeans 1734
30-5. SCI Global Control Register 1 (SCIGCR1) Field DeSCIPLONS v.uuvvuseristirseiiseiainerissisisesirianneinsea, 1735
30-6. SCI Set Interrupt Register (SCISETINT) Field DeSCrPtONS ..uuuiiiutetiiirseiriineriiersinnrsasaineeaaans 1738
30-7. SCI Clear Interrupt Register (SCICLEARINT) Field DeSCrPtONS. ..uuuvitirieiiiiieeiiaeisiesrinsrnnessaneas 1740
96 List of Tables SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS

INSTRUMENTS

www.ti.com
30-8. SCI Set Interrupt Level Register (SCISETINTLVL) Field DeSCriptionS......vueiiiirieeiieinieiinerineinnens 1742
30-9. SCI Clear Interrupt Level Register (SCICLEARINTLVL) Field DeSCHPLioNS ..vvvvtiviseiiririserineisineranens 1743
30-10. SCI Flags Register (SCIFLR) Field DeSCrPliONS. .. uvuuueeiiessesisissnessanntssssisssssaannssssinnssssainnssaans 1745
30-11. SCI ReCEIVEr StAtUS FIAGS +eiuueiueirntiiterstiite it ra e s e e r e as e s a e e ranes 1748
30-12. SCI TranSMitter STAtUS FIAOS .ueiuueerusriiutirseiite i s e ranes 1748
30-13. SCI Interrupt Vector Offset 0 (SCIINTVECTO) Field DeSCrPLONS ...uviiiiuiseiiiinieiiiisersiinnsanninneeaaans 1749
30-14. SCI Interrupt Vector Offset 1 (SCIINTVECT1) Field DeSCHPONS v.uvvvueriinteriseiieirineiasisinesannesneeas 1749
30-15. SCI Format Control Register (SCIFORMAT) Field DeSCriptioNS ....uuueviuririseiiseiiineiissisissrinisseinneas 1750
30-16. Baud Rate Selection Register (BRS) Field DeSCHPLONS ...uuueeiiiieeiiiiineiiiisssiriissssisassessannneaaaas 1751
30-17. Comparative Baud Values for Different P Values, ASynchronous Mode .........covvveviiiiiniiniininieninnnns 1751
30-18. Receiver Emulation Data Buffer (SCIED) Field DeSCHPONS ... uutivssirisriissriseiiierissiisiriseineraneas 1752
30-19. Receiver Data Buffer (SCIRD) Field DeSCIPHONS 1..uuueiiiiutseiiiistesisisssssiinssssainnsessainnssasannssinanns 1752
30-20. Transmit Data Buffer Register (SCITD) Field DeSCIiPtONS ..vuiuiiieiiiiiie i s raaeas 1753
30-21. SCI Pin I/O Control Register 0 (SCIPIO0) Field DeSCriPtiONS «..uuvvuseiisrirseiiseiiiserissisisesinnsssinneas 1753
30-22. SCI Pin I/O Control Register 1 (SCIPIO1) Field DeSCrPtIONS ..uvvvieeeiiiisesiiinssssainsssisasrsssannneaaaas 1754
1102 JR T @ I 10 {1 T o T 1o 1754
10T ST @ G T T o T3 1 ) 1754
30-25. SCI Pin I/O Control Register 2 (SCIPIO2) Field DeSCrPtIONS ..uvviueeiiiiiuseiiiinissiriinrssrannnsessinnneaaaas 1755
30-26. SCI Pin I/O Control Register 3 (SCIPIO3) Field DeSCrPtioNS ...uvvuevriuriiieiiieiiierisisisesinranesinneas 1756
30-27. SCI Pin I/O Control Register 4 (SCIPIO4) Field DeSCrPtiONS .uuvvusivisriiseiiseiinerinsiiiisisaneraneas 1757
30-28. SCI Pin I/O Control Register 5 (SCIPIO5) Field DeSCrPIONS ..uvviuesiiiiuseiiiinsssiriinrssrannnressinnnesaaas 1758
30-29. SCI Pin I/O Control Register 6 (SCIPIO6) Field DeSCriptioNS .. ..uuvueeriririeiieiiieerineisieesianeanessaneas 1759
30-30. SCI Pin I/O Control Register 7 (SCIPIO7) Field DeSCrPtiONS .. .uuvvuseiiarirseiiseiiinerissisisssinnsseraneas 1760
30-31. SCI Pin I/O Control Register 8 (SCIPIO8) Field DeSCIPIONS ..uvviueesiiiiuseiiiinnssirisrsssainsressinnneaaaas 1760
30-32. Input/Output Error Enable Register (IODFTCTRL) Field DeSCrPtoNS ...vvvvveiiiiirieiieniineenneinneens 1761
30-33. Input Buffer, Output Buffer, and Pull Control Behavior as GPIO PiNS ......cceviiiiiiiiiiiiiiie e 1764
31-1. Ways to Generate @ NACK Bit ..uuuirueeeiiiiuesiiiieesinnee s isassse s saassssssasnrsssaannsssaannrsssannnes 1773
31-2. Interrupt Requests Generated by 12C MOAUIE . .....uuiiieiiiiiiii i 1778
3 R T I O 0o g1 0] I LT o 1S3 =T 1781
31-4. 12C Own Address Manager Register (I2COAR) Field DeSCrPtioNS ....vvvieesiiiinieriiiineiiiiiesiiaaneesas 1782
13 S T @0 4 (= ox f1Y oTo L= 0] N = 1 1782
31-6. 12C Interrupt Mask Register (I2CIMR) Field DeSCriPtONS. ... ..ueiiiiee it rrainresraanrreananneanns 1783
31-7. 12C Status Register (I2CSTR) Field DeSCIPUONS .. uuuueeiiiistetiiiatesirasrssraanrrssainsrsssainnssaaannssiannns 1784
31-8. 12C Clock Divider Low Register (I2CCKL) Field DeSCHPONS +.uuevvuuriitsiineiiiterinsiasssinssanerinsianeens 1787
31-9. 12C Clock Control High Register (I2CCKH) Field DeSCIPLONS ....uueieiiiieeiiiiieeeiaainnsssaanessaanneeesns 1787
31-10. 12C Data Count Register (I2CCNT) Field DeSCrPLiONS. ..uuvuuueeiirieesirisnessiintesirasnressaannsasaansreaaans 1788
31-11. 12C Data Receive Register (I2CDRR) Field DeSCriptioNS ....uevvutiveeriiiiieiineiineerinsisisssinrsanssinneas 1788
31-12. 12C Slave Address Register (I2CSAR) Field DESCHPONS 1.uvurusriissirinriisreriseiaeriserassrnssranreraneias 1789
31-13. CorreCt MOAE fOr SA BilS..uuuiuueiiseirisriistiriseiiatrite ittt ranssnes 1789
31-14. 12C Data Transmit Register (I2CDXR) Field DeSCIPLONS +..uviutireriinterineiineirinsiassisisssanesiesianeans 1789
31-15. 12C Mode Register (I2CMDR) Field DeSCHPONS .. ... uueeiiiiieeiiaiee s it eraanressaanre s saaanreaaaanneaannns 1790
31-16. 12C Module Condition, Bus ActiVity, 8nd MOGE. ... .cuuueiiiiiieiiiieiiiirsis s s ssaaessaannes 1792
31-17. 12C Module Operating MOUES .....uuriuteieeiterseiae st saar e e s s saarssas s i saaneiannaanns 1792
31-18. Number Of BitS SENt ON BUS .. .uuiueiiieiiiiri it raes 1792
31-19. 12C Interrupt Vector Register (I2CIVR) Field DeSCIPiONS .. .uueeiiissesiiinsssiriintsssiinrsssinnrsssainnsasnans 1793
31-20. Interrupt Codes fOr INTCODE BilS ..uuuuttiseiiuterseiaeisietiiassrias i rae s rass s sar s iannaanes 1793
31-21. 12C Extended Mode Register (I2CEMDR) Field DeSCIPHONS ...uuuueeiiiiieeiiiiieesraaiansssannnassaanneeesns 1794
31-22. 12C Prescale Register (I2CPSC) Field DeSCriPtiONS .. uuueiiiisesisisesiiissssisiinssssainssssianrsssainnsaanans 1794
31-23. 12C Peripheral ID Register 1 (I2CPID1) Field DeSCIPtONS . .uvvutireeiiteriaeiineiriesransssiessannesnneraneaas 1795

SPNU563A—March 2018 List of Tables 97

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

13 TEXAS
INSTRUMENTS

www.ti.com

31-24. 12C Peripheral ID Register 2 (I2CPID2) Field DeSCrPtONS . .uvvistireeiiteriteiineirieeransssiessanesnsssaneas 1795
31-25. 12C DMA Control Register (I2CDMACR) Field DeSCIPUONS . ..eeireeeiiiiieneiaaineriaannnsssaansassaanneeesns 1796
31-26. 12C Pin Function Register (I2CPFNC) Field DeSCIPLONS ....ueeiiiiuseiiiiiseiriintssisisressiinrssssinnraianns 1796
31-27. 12C Pin Direction Register (I2CPDIR) Field DeSCriPtiONS .. .uuuiieiiieiiiiisiieiiierissnsssinssnsssnaeas 1797
31-28. 12C Data Input Register (I2CDIN) Field DeSCIPUONS . . ..cuieeetiianesraaresrranresaaarresaaanresaaanneaaanns 1797
31-29. 12C Data Output Register (I2CDOUT) Field DeSCriptiONS. ....ueeiieisesiiissessiintssisiinsessainnsesainnresaans 1798
31-30. 12C Data Set Register (I2CDSET) Field DESCHPLON «..uviiueeiiterseiieinineransssiss s sasisinesanrans 1798
31-31. 12C Data Clear Register (I2CDSET) Field DeSCHPtONS. ... ..ueiiiiieeiiiiie st eraanressanneesnnanneeanns 1799
31-32. 12C Pin Open Drain Register (I2CPDR) Field DeSCrPtONS. ...uuuiriiesiiiiiesiiiiisesiiisssisanssessaannneasas 1799
31-33. 12C Pull Disable Register (I2CPDIS) Field DeSCHPLONS . .uueeistirseerinrirseiineiaieeransssiessinsannsraneas 1800
31-34. 12C Pull Select Register (I2CPSEL) Field DeSCrPtONS ..uvuiiiieerisiiieniirsiis s rasssnsesinssanseas 1800
31-35. Input Buffer, Output Buffer, and Pull Control Behavior as GPIO PiNS .....cccviiiiiiiiiiiiiiiiiiianeenas 1801
31-36. 12C Pins Slew Rate Select Register (I2CSRS) Field DeSCrHPtONS. ...vvveeiieirieiiirie i aeaaeens 1801
32-1. EMAC and MDIO Signals for MII INtEIrfaCe ....uueiisiiiiiiiiii i eaes 1808
32-2.  EMAC and MDIO Signals for RMII INtEIfACE .....uivuieeiiiieiiiiiniiessissssiiae s s ssansssssannes 1809
32-3. MDIO MUIIPIEXING CONLIOL 1 tuseieesateeee st e st e s s e s n e s e s ra e s s a e s e s s n e s aan s s e e aanes 1810
32-4.  MII/RMII MURIPIEXING CONEIOL 1uutaeeistiisesst et s s s r et e s s s e s e rn e nnes 1810
32-5. Ethernet Frame DeSCriPtioN ... e s e eteissieeessiiaes s tsaae s ssaae s ssasse et sanr e s saaan s e ssannnessanness 1811
32-6. BasiC DeSCriptOr DESCIIPON .. u ettt sttt s s e s s e e e s et as 1813
32-7. Receive Frame TreatMent SUMIMAIY ... s e eruserisetsusesisssrasssnsssanesasesassrastsassssnssanrsaeiarnerins 1842
32-8. Middle of Frame OVerrun TreatMeNt ...u.ivueisiseiiseisiseristisiseiisssire i areranenans 1843
12 N = 4411 =0 oI 0 1 1853
32-10. EMAC CoNtrol MOAUIE REGISEIS .. uueteiiitteisieteeraateeaa e e saaaane s saaansssannessaannnsssannnessannnes 1854
32-11. EMAC Control Module Revision ID Register (REVID) Field DeSCrptioNS .....vvvveieiriinisiriiinnerniinneinns 1855
32-12. EMAC Control Module Software Reset Register (SOFTRESET) ...uuviiuiiiiieiiiiiiieiiininiesinnnsennneas 1855
32-13. EMAC Control Module Interrupt Control Register (INTCONTROL) ..cviiiiieiiiiiiiiiiiiineiinannessnanneeenns 1856
32-14. EMAC Control Module Receive Threshold Interrupt Enable Register (CORXTHRESHEN)..........ccvtt. 1857
32-15. EMAC Control Module Receive Interrupt Enable Register (CORXEN) ....uivueirieiiiiiiiiriiinerineinieenness 1858
32-16. EMAC Control Module Transmit Interrupt Enable Register (COTXEN) .....vviiiiiiiiiiiiiiiiinniieeeanaes 1859
32-17. EMAC Control Module Miscellaneous Interrupt Enable Register (COMISCEN) ....cvvviiiiiiiininriinnnnennns 1860
32-18. EMAC Control Module Receive Threshold Interrupt Status Register (CORXTHRESHSTAT) ...vvvvvivennes 1861
32-19. EMAC Control Module Receive Interrupt Status Register (CORXSTAT) vovvuviiiiiiiriinieeririneinneinens 1862
32-20. EMAC Control Module Transmit Interrupt Status Register (COTXSTAT) cuuuriiiiiiriiiiiinriiiinesiianneesas 1863
32-21. EMAC Control Module Miscellaneous Interrupt Status Register (COMISCSTAT) vvvvvviiiiriiniinieriinninnens 1864
32-22. EMAC Control Module Receive Interrupts Per Millisecond Register (CORXIMAX)....ccouvviiiiinrininnnenns 1865
32-23. EMAC Control Module Transmit Interrupts Per Millisecond Register (COTXIMAX) ..vviiueiiiiininriinnnnennns 1866
32-24. Management Data Input/Output (MDIO) REGISIEIS ..uuutiiuueiintirieiieisinsrisssies s saneaainesannans 1867
32-25. MDIO Revision ID Register (REVID) Field DeSCHPUONS .. ..uuueeiiiiieeiiainesiaaeesssannressaanneessannreaanns 1867
32-26. MDIO Control Register (CONTROL) Field DeSCIPLONS +..uuuueeiiiisesisinnesiiinsssirainrsssannnressiannesans 1868
32-27. PHY Acknowledge Status Register (ALIVE) Field DeSCrPLONS ..uvuurivseiiseiiiierissiiesrinsrannsrnnsiannens 1869
32-28. PHY Link Status Register (LINK) Field DeSCrPLONS +..uuuiiseiiiiiissiiirisiiseiisesnsesississesinssanneas 1869
32-29. MDIO Link Status Change Interrupt (Unmasked) Register (LINKINTRAW) Field Descriptions .............. 1870
32-30. MDIO Link Status Change Interrupt (Masked) Register (LINKINTMASKED) Field Descriptions............. 1871
32-31. MDIO User Command Complete Interrupt (Unmasked) Register (USERINTRAW) Field Descriptions ..... 1872
32-32. MDIO User Command Complete Interrupt (Masked) Register (USERINTMASKED) Field Descriptions.... 1873
32-33. MDIO User Command Complete Interrupt Mask Set Register (USERINTMASKSET) Field Descriptions .. 1874
32-34. MDIO User Command Complete Interrupt Mask Clear Register (USERINTMASKCLEAR) Field
3 1o ] X[ 1875
32-35. MDIO User Access Register 0 (USERACCESSO0) Field DeSCrPtONS. ...vviiueivieeriisineeririnnneinneinneess 1876
98 List of Tables SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

13 TEXAS

INSTRUMENTS

www.ti.com

32-36. MDIO User PHY Select Register 0 (USERPHYSELO) Field DeSCHPONS ...uuvvistivseiinrinieeiineinieesaness 1877
32-37. MDIO User Access Register 1 (USERACCESS1) Field DeSCrPtONS. . .uuvvseiiiesrissiiiserinnisinernseiannens 1878
32-38. MDIO User PHY Select Register 1 (USERPHYSEL1) Field DeSCriptioNS ....vvvvereiriiereiriinnrasninnneinnns 1879
32-39. Ethernet Media Access Controller (EMAC) REQISIEIS . .uuuireiiuiiiieiiriiieierie i raneaas 1880
32-40. Transmit Revision ID Register (TXREVID) Field DeSCIPLIONS ......uueiiiiiieiiiiiieeiiiireernnnressaanneeanns 1883
32-41. Transmit Control Register (TXCONTROL) Field DeSCIPLONS +.vvvuuesiiiineeiiiinsnsiriinnssiaansersannnesaaas 1883
32-42. Transmit Teardown Register (TXTEARDOWN) Field DeSCHPLONS. ..vvvuttiieeiiterinsiiessinrrnsernneianeens 1884
32-43. Receive Revision ID Register (RXREVID) Field DeSCIPONS....uueeiiiiieeiiaiieeraaansssannnessaanneeenns 1884
32-44. Receive Control Register (RXCONTROL) Field DeSCrPLiONS ..vvvvueeiiiiiaesiniinsesisisssssannsesiaannneias 1885
32-45. Receive Teardown Register (RXTEARDOWN) Field DeSCrPtONS ...vvvuveiiueiiiieiiinienininieesnneanneens 1885
32-46. Transmit Interrupt Status (Unmasked) Register (TXINTSTATRAW) Field Descriptions.......ccvvvevvueennns. 1886
32-47. Transmit Interrupt Status (Masked) Register (TXINTSTATMASKED) Field Descriptions ......ccvvvviueeennns 1887
32-48. Transmit Interrupt Mask Set Register (TXINTMASKSET) Field DeSCrptionS .....vvvvvviieeiiiierineiniennnnss 1888
32-49. Transmit Interrupt Mask Clear Register (TXINTMASKCLEAR) Field Descriptions.......ccvvveeviueinineinnens 1889
32-50. MAC Input Vector Register (MACINVECTOR) Field DeSCHPLiONS . ...uvuiiiieeeiiiinesiiiinnsiiiinnesisanneesas 1890
32-51. MAC End Of Interrupt Vector Register (MACEOIVECTOR) Field Descriptions ........vvvvvviieiineiniennnns 1891
32-52. Receive Interrupt Status (Unmasked) Register (RXINTSTATRAW) Field Descriptions ........c.cvevvinninnnnn 1892
32-53. Receive Interrupt Status (Masked) Register (RXINTSTATMASKED) Field DescriptionS.......ccevvviaiensn. 1893
32-54. Receive Interrupt Mask Set Register (RXINTMASKSET) Field Descriptions ......vvveviiuriiiieiineinieennnss 1894
32-55. Receive Interrupt Mask Clear Register (RXINTMASKCLEAR) Field DescCriptions .....vvveevireivneisinninnens 1895
32-56. MAC Interrupt Status (Unmasked) Register (MACINTSTATRAW) Field DescriptionS........coveeviviunnenns 1896
32-57. MAC Interrupt Status (Masked) Register (MACINTSTATMASKED) Field Descriptions ......cccvvervvueennns. 1896
32-58. MAC Interrupt Mask Set Register (MACINTMASKSET) Field DeSCriptionS ....vvuevviseiisririseiineininernnens 1897
32-59. MAC Interrupt Mask Clear Register (MACINTMASKCLEAR) Field DeSCriptioNS......vvveeeiriiniesriinnneinns 1897
32-60. Receive Multicast/Broadcast/Promiscuous Channel Enable Register (RXMBPENABLE) Field
1= o ] 1o o N 1898
32-61. Receive Unicast Enable Set Register (RXUNICASTSET) Field DesCriptionS......uvvviieisiriiereriinnneinnns 1900
32-62. Receive Unicast Clear Register (RXUNICASTCLEAR) Field DeSCriptionS.....vvvivieeiiuririeerineinineriness 1901
32-63. Receive Maximum Length Register (RXMAXLEN) Field DeSsCrptioNS ......vvviiieiiiiiieiiiieinnineennns 1901
32-64. Receive Buffer Offset Register (RXBUFFEROFFSET) Field DeSCriptions ....vvvveeiiiiiussiiiinesiinnneesas 1902
32-65. Receive Filter Low Priority Frame Threshold Register (RXFILTERLOWTHRESH) Field Descriptions...... 1902
32-66. Receive Channel n Flow Control Threshold Register (RXnFLOWTHRESH) Field Descriptions ............. 1903
32-67. Receive Channel n Free Buffer Count Register (RXnFREEBUFFER) Field Descriptions ..........cccuveusn. 1903
32-68. MAC Control Register (MACCONTROL) Field DeSCrPtONS ..vuueivetiiieiiieiiiirissinsssinrsnnernnsianeens 1904
32-69. MAC Status Register (MACSTATUS) Field DeSCPIONS ... uuueiiiiieeiiaate e sinreseaaneessannressaanneeaanns 1906
32-70. Emulation Control Register (EMCONTROL) Field DeSCIPLONS ....uueeiriiiueeiiiinnesiiisesiiiinnssiaanneeas 1908
32-71. FIFO Control Register (FIFOCONTROL) Field DeSCriptioNS ....uuivueeiisirieiineiniessansssisesinsssnsssaneas 1908
32-72. MAC Configuration Register (MACCONFIG) Field DeSCriptioNS . .....ueiiriieeeiiiiieeeiiiienssraannessaanneeenas 1909
32-73. Soft Reset Register (SOFTRESET) Field DeSCHPLIONS +.iuuueeiiiiiesiiiiteriinsssainsssssninessasinssinnnes 1909
32-74. MAC Source Address Low Bytes Register (MACSRCADDRLO) Field DesCriptionS.......cvvvevvierinueeinnss 1910
32-75. MAC Source Address High Bytes Register (MACSRCADDRHI) Field DeSCriptions ....vvveviseiviserinnsrness 1910
32-76. MAC Hash Address Register 1 (MACHASH1) Field DeSCrpPtiONS ...uvviriuteiriirririirersiinessaninneaaanns 1911
32-77. MAC Hash Address Register 2 (MACHASH2) Field DeSCriptioNS «...uvivueivieerisriissiiasinnneriaeinieaniness 1911
32-78. Back Off Test Register (BOFFTEST) Field DESCHPLONS ..uueeiiiieeiiiatesirianressaanseesaaanrssaaanneaaanns 1912
32-79. Transmit Pacing Algorithm Test Register (TPACETEST) Field DesCriptions ......cvvviieieiiiineeiiiinneiinns 1912
32-80. Receive Pause Timer Register (RXPAUSE) Field DeSCHPLONS .uuvuutiruteiineiiiierissiniesrinninnsrinsiannens 1913
32-81. Transmit Pause Timer Register (TXPAUSE) Field DeSCHPONS ... ..ueeiiiiieeiiiiiesiainesssinnressnnnneeenns 1913
32-82. MAC Address Low Bytes Register (MACADDRLO) Field DeSCrptioNS ....uveiiviuereiriinreiriineesninnneinns 1914
32-83. MAC Address High Bytes Register (MACADDRHI) Field DeSCHPLONS v.vvivueerietireeiinrininerineinieesiness 1915
SPNU563A—March 2018 List of Tables 99

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
32-84. MAC Index Register (MACINDEX) Field DeSCrPLONS ..uvueireriisiirisriierineiiessiessansssinssansernaeas 1915
32-85. Transmit Channel n DMA Head Descriptor Pointer Register (TXnHDP) Field Descriptions .................. 1916
32-86. Receive Channel n DMA Head Descriptor Pointer Register (RXnHDP) Field Descriptions...........ccuee... 1916
32-87. Transmit Channel n Completion Pointer Register (TXnNCP) Field DesCriptions ......oovvvieeiiieinierrinninnens 1917
32-88. Receive Channel n Completion Pointer Register (RXnCP) Field Descriptions ........ccceeviiiiinriinnnnenns 1917
33-1. ECAP Control and StatuS REQISIEIS 1. uuuteiieteiiiieteiriiasssair st ssiae s ssasressaaatasssannressannnes 1946
33-2. Time-Stamp Counter Register (TSCTR) Field DeSCIHPONS ...vuvtiisiiiieriieiiaeiiierinsiassinanesraneas 1946
33-3. Counter Phase Control Register (CTRPHS) Field DeSCrPtiONS .....ueiiiiiiiiiiiiiieeiiiinesrninessannnneesns 1946
33-4. Capture-1 Register (CAPL) Field DeSCrPIONS .uuuiiiueeiiiiiseiiiintesisastssssinrsssainnrsssainnssasannssiannns 1947
33-5. Capture-2 Register (CAP2) Field DeSCHPONS .. vuuueetiutsrseiitirssiaseisissrissssiss i rassainssanrsans 1947
33-6. Capture-3 Register (CAP3) Field DeSCIPLIONS ...ttt iraee s ra e rsanan e saaanneaannas 1948
33-7. Capture-4 Register (CAP4) Field DeSCrPIONS ..uuiiiusesiiiseiiiistesisasresssinssssainnrsssainnssaaannssinnnns 1948
33-8. ECAP Control Register 2 (ECCTL2) Field DeSCIPLONS ..vuetriutiiuterinriiseiineiiieerinsisisssinssanssraneias 1949
33-9. ECAP Control Register 1 (ECCTL1) Field DeSCHPLONS ....uuueeiiiieeeiiainesraanesssraansessaanreesaaannesanns 1951
33-10. ECAP Interrupt Flag Register (ECFLG) Field DeSCriptioNS .. .uueiisiessisiieesiiisssisiinsssisannsessinnnesaans 1953
33-11. ECAP Interrupt Enable Register (ECEINT) Field DeSCriptioNS ....vvueviiririieiiiiie i siansnessnaeas 1954
33-12. ECAP Interrupt Forcing Register (ECFRC) Field DeSCHPONS .....uueiiiiiiiiiiiiiie e iaaieesrninnessnanneeenas 1955
33-13. ECAP Interrupt Clear Register (ECCLR) Field DeSCIPUONS ..uvviriiueririiinneisninsesiiiisssiiainresiaannesas 1956
Bt R L @ = /1= 4o T 3 /- T o 1962
34-2. Quadrature Decoder Truth Table ......iiiiii it i it i s et e seaesaasnssstrreessssssaannnnnnnnnns 1964
B T =T L 0 L] (] 1978
34-4. eQEP Position Counter Register (QPOSCNT) Field DeSCrptioNS....uvvteiiseiiiiiriieiierinineeraneiannens 1979
34-5. eQEP Position Counter Initialization Register (QPOSINIT) Field DeScriptions ......cccvviriviieiiieininninnens 1979
34-6. eQEP Maximum Position Count Register (QPOSMAX) Field DeSCriptions .....cvveeviviineeiiniinnsisiinnensn. 1979
34-7. eQEP Position-Compare Register (QPOSCMP) Field DeSCriptioNS....ocvviiueiiiiiriiriieiriernnernaeianens 1980
34-8. eQEP Index Position Latch Register (QPOSILAT) Field DeSCrPLioNS v..vvvvseiieerinsiissrinrinserineiannens 1980
34-9. eQEP Strobe Position Latch Register (QPOSSLAT) Field DeSCriptionS......cvvviieeeiiiieeiiiiinnsiriinneesa. 1980
34-10. eQEP Position Counter Latch Register (QPOSLAT) Field DeSCriptions ....cvvvieiiiieiineiiieeiineinieeninnss 1981
34-11. eQEP Unit Timer Register (QUTMR) Field DeSCHPONS ... ..ueiiiiiieiiiiie it rrianrerraaarr e snanneaanas 1981
34-12. eQEP Unit Period Register (QUPRD) Field DeSCrPtONS ...uuueeiiiisesiiiinsiiiintssisasssssannnsessannnesaaas 1981
34-13. eQEP Watchdog Period Register (QWDPRD) Field DeSCription .....vviviiiieiiiiiieiininierinernnsianens 1982
34-14. eQEP Watchdog Timer Register (QWDTMR) Field DeSCrPtONS ... .veivrieeeiiiieeiiiiieeirannressaanneeanns 1982
34-15. eQEP Control Register (QEPCTL) Field DeSCrPtiONS. ..uuiiueeiiiissesisiasesiiintssirasssssannnsessannnesanns 1983
34-16. eQEP Decoder Control Register (QDECCTL) Field DeSCrPLONS «.uuveivueiieirinriinerinrinnrerineiaineriness 1985
34-17. eQEP Position-Compare Control Register (QPOSCTL) Field DeSCHPLONS .vvvvrirsierisriiieeriseininerinnss 1986
34-18. eQEP Capture Control Register (QCAPCTL) Field DeSCrptioNS ...uueeiviieesiiiieeiiiisesirainresiaannneasas 1987
34-19. eQEP Interrupt Flag Register (QFLG) Field DeSCrPtONS. ..uuuutiitiiiriiteiiaeiiesiesrasssiaesannsraneas 1988
34-20. eQEP Interrupt Enable Register (QEINT) Field DeSCHPLONS ...viuueieiiiiieiiiiiieiiaaeessranressaanneeanas 1989
34-21. eQEP Interrupt Force Register (QFRC) Field DeSCriptioNS....ueuiviueeisiisesiiinsseiriinsssisinnressannneaaaas 1990
34-22. eQEP Interrupt Clear Register (QCLR) Field DeSCIIPtONS ..uuvueiieriitiriieiiirinsinsisnesrnnesnsesaneans 1991
34-23. eQEP Capture Time Register (QCTMR) Field DeSCIPHONS . ..uuieeeiiiiteiiiaiesrsiinressaanrresaannneaanns 1992
34-24. eQEP Status Register (QEPSTS) Field DeSCIPLONS wuuuiiutseiiistesriitresiinnnessainssssiinsssaainssiaanes 1993
34-25. eQEP Capture Timer Latch Register (QCTMRLAT) Field DeSCriptioNS ....vvevvieiiiieiineiniieiineinieeninens 1994
34-26. eQEP Capture Period Register (QCPRD) Field DeSCHPLONS ...iuuuueeiiiiieneiaainesiaaansssannressaanneeesns 1994
34-27. eQEP Capture Period Latch Register (QCPRDLAT) Field DeSCrptioNS ....uvvviiutririiinrsiriinersnninneainns 1994
35-1. ePWM Module Control and Status Register Set Grouped by Submodule...........ccovviiiiiiiiiiiiiiinanns 1999
35-2.  Submodule Configuration ParameterS. ... v e erisisie i 2000
35-3. Time-Base SubMOAUIE REGISIEIS vuuiuuuuteiiieteiiiieir i st s s s s s s e s raaate s ssannneaaannnes 2002
35-4.  Key TimMeE-Base SIgNaIS. ...ttt et s s r s et e s s e e s et s n e s naraees 2003
100 List of Tables SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS

INSTRUMENTS

www.ti.com
35-5. Counter-Compare SUbMOAUIE REGISIEIS ..uuiueiiieiiitiiieii st ra e rannaas 2011
35-6. Counter-Compare Submodule Key SignalS......uiveeriuiiiiiiiisiiiiriiiriasis s asansrans 2012
35-7.  Action-Qualifier SUDMOAUIE REQISIEIS ... uuu ittt s s s s raaa e s sanre s aaannes 2015
35-8. Action-Qualifier Submodule PosSIble INPUL EVENES ...uuiiiieiiiiiiiiini s i s sanneans 2016
35-9. Action-Qualifier Event Priority for Up-Down-Count MOOE ......ceiiiiueriiiiieeiiiiieeirianressannnsesnaneeanns 2018
35-10. Action-Qualifier Event Priority for Up-Count MOOE. ......viiiuuieiiiiieiiiiieiiissssinssssninn s ssninnssannnes 2018
35-11. Action-Qualifier Event Priority for DOWN-Count MOGE .....uueiiieiiiiiiiiiie i iiesiee s s e raeas 2018
35-12. Behavior if CMPA/CMPB is Greater than the Period .......coeviiiiviiiiiiiiiiii i 2018
35-13. Dead-Band Generator SUDMOUIE REGISTEIS. . .uuuiiiueeiiiieei i s it saianressainnssaaannnsaannns 2028
35-14. Classical Dead-Band Operating MOOES ....uuiuuiiiuiirietiiirie it s s ras s raeasinerans 2030
35-15. Dead-Band Delay Values in uS as a Function of DBFED and DBRED........c.ccevviiiiiiiiniiiiiinaens 2032
35-16. PWM-Chopper SUDMOAUIE REGISTEIS . .uuuiiiueseiiiutneirisressiiatrsssinressasnnssasasesiaaasnessannnnsssannns 2033
35-17. Possible Pulse Width Values for VCLK3 = 100 MHZ ... .uiiiiiiiiiiiiisi i rnes e s ssassnan s naeaas 2035
35-18. Trip-Zone SUBMOAUIE REGISIEIS ..u.iuueteiiitteiraetesaaate s ssaanrsssaaane s ssaanssaannessaansnsssannnessannnes 2038
35-19. Possible ACtONS ON & THP EVENT ...ttt st r e s tr et sa s s sr st s raaan s sannes 2039
35-20. Event-Trigger SUbDMOAUIE REGISIEIS .uuiiutirteiitiiie i i r st s e r e aanerans 2045
35-21. Digital Compare SUBMOAUIE REGISTEIS . ...ttt raar e raarr et essaanne s aaannesaaannesannes 2049
35-22. ePWM Module Control and Status Register Set Grouped by Submodule...........cooviiiiiiiiiiiiiiina 2070
35-23. Time-Base Status Register (TBSTS) Field DeSCrPtONS ....uueiietiiiiiiie i iiiris s raaeas 2071
35-24. Time-Base Control Register (TBCTL) Field DeSCHPtIONS ... ..ueeiiiiieeeiiiie e riaeeeirinressaanneesaanneaanns 2072
35-25. Time-Base Phase Register (TBPHS) Field DeSCrPliONS. . ..uueeiiiieesiriiaeesiiiissisiinrsssaannsessannnesaaas 2074
35-26. Time-Base Period Register (TBPRD) Field DeSCIPLONS «..uuiisiiiiiiiiieiieiiesinsinsssinssasssnneas 2074
35-27. Time-Base Counter Register (TBCTR) Field DeSCHPONS. ....uuiiiiiieiiiiiee i e rrinre s raanneeenas 2074
35-28. Counter-Compare Control Register (CMPCTL) Field DeSCrPLONS ...vviviiueriiiiiineiiiineiiiinnsisaineeesas 2075
35-29. Counter-Compare A Register (CMPA) Field DeSCIPLONS 1.uvuetiitiiiiie i rasssiarsaseraaeas 2076
35-30. Counter-Compare B Register (CMPB) Field DeSCIPLONS . ...uueiiriiesiiiieeiiiaiasiriinrsssaanreesaanneeaanns 2077
35-31. Action-Qualifier Output A Control Register (AQCTLA) Field DeSCrptions ....vvveriviiiereiniinrsiriineainnns 2078
35-32. Action-Quialifier Software Force Register (AQSFRC) Field DeSCHPLONS +.v.vviveerirriiiierineiiinerineinaens 2079
35-33. Action-Qualifier Output B Control Register (AQCTLB) Field DeSCrptions .....cccvvviiiiiiiiiieiniineeennans 2080
35-34. Action-qualifier Continuous Software Force Register (AQCSFRC) Field Descriptions ........cceevvviuaeesns 2081
35-35. Dead-Band Generator Control Register (DBCTL) Field DeSCriptionNS ....vvvvveiiiiiriieiiinieiineininenness 2082
35-36. Dead-Band Generator Falling Edge Delay Register (DBFED) Field DescriptionS.......cccvvviiiinriiinnnennns 2084
35-37. Dead-Band Generator Rising Edge Delay Register (DBRED) Field DesCriptionS ......cocevviviusssiiiinnennns 2084
35-38. Trip Zone Digital Compare Event Select Register (TZDCSEL) Field Descriptions ......oovvviveiiieirinninness 2085
35-39. Trip-Zone Submodule Select Register (TZSEL) Field DeSCriptions ...ivvviiieiiiiiiiiiiisiiinnnennens 2086
35-40. Trip-Zone Enable Interrupt Register (TZEINT) Field DeSCrptioNS ....uvviviieesiiiiiniiiiiniinesisanaeesas 2088
35-41. Trip-Zone Control Register (TZCTL) Field DESCHPONS ..uuueeiistiieeririieiineiiiesraeisiessinrsansianeaas 2089
35-42. Trip-Zone Clear Register (TZCLR) Field DeSCIPUONS ...uuuueiiiiiiesiianssssaanresisanresaannrsesaanneeaanns 2090
35-43. Trip-Zone Flag Register (TZFLG) Field DeSCrPtONS ..uuuiiiueseiiiistssisistessaintssssinnressainnssssannssiannns 2091
35-44. Trip-Zone Force Register (TZFRC) Field DeSCHPONS 1. vuvuueireeiistiisesisrsrseiansssiessaeisnsssanssrnseias 2092
35-45. Event-Trigger Selection Register (ETSEL) Field DeSCrPtIONS ..uvvuviiiiiiiiiiisiiiriiisinsennaeas 2093
35-46. Event-Trigger Flag Register (ETFLG) Field DeSCrPtioNS ....uueeiiiiiesiiiiiseiiiinsssisiinssssannnsessinnnesanns 2094
35-47. Event-Trigger Prescale Register (ETPS) Field DeSCriptions ....uvvieiiiiiiiieiiiiiiiirinnesnasinneans 2095
35-48. Event-Trigger Force Register (ETFRC) Field DeSCIPUONS ...uviiieeiiiiiieiiiinaeiiiinressaanneessanneeaanas 2097
35-49. Event-Trigger Clear Register (ETCLR) Field DeSCrPtiONS....uueeiriieesiiiiinneiniiiesisisssisanssesiaannneesas 2098
35-50. PWM-Chopper Control Register (PCCTL) Bit DESCHPLONS .vuvuutiiueerinrirneiineiiinerinsisierirrneeraneas 2099
35-51. Digital Compare A Control Register (DCACTL) Field DeSCIPUONS . ...vviiieeiiiiieeiaainesiainnssaaanneesns 2101
35-52. Digital Compare Trip Select (DCTRIPSEL) Field DeSCrPlONS. . .vuuueeiriiteiiiisneisainsesiianssssaanneaaaas 2102
35-53. Digital Compare Filter Control Register (DCFCTL) Field DeSCriptionS.....vvveeviiiriieiiiiriieiieinineraness 2103

SPNU563A—March 2018 List of Tables 101

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS
www.ti.com
35-54. Digital Compare B Control Register (DCBCTL) Field DeSCriptioNS.....vvueiieiiiieiiinierinineinneinaeens 2104
35-55. Digital Compare Filter Offset Register (DCFOFFSET) Field DeSCrptioNS.....vvveiiiiiiieiiiieeinnineannnns 2105
35-56. Digital Compare Capture Control Register (DCCAPCTL) Field DeSCriptions ......uvvviiuiniiiinnreiiiinneinnns 2105
35-57. Digital Compare Filter Window Register (DCFWINDOW) Field DeSCriptions ......vvvuivvieeiineinieerinninness 2106
35-58. Digital Compare Filter Offset Counter Register (DCFOFFSETCNT) Field Descriptions.......ccvvvvvvunenans. 2106
35-59. Digital Compare Counter Capture Register (DCCAP) Field DeSCriptions .....vvvvereriiinissirinnrersiinneiinns 2107
35-60. Digital Compare Filter Window Counter Register (DCFWINDOWCNT) Field Descriptions .........cvvveeuuns. 2107
36-1. Encoding of Destination Bits in Trace Mode Packet FOrmMat .......cceviiiieiiiiiiiiiiie i rrnaneeeanas 2111
36-2. Encoding of Status Bits in Trace Mode Packet FOrmMat .......ueviiiiieiiiiisiiiisiiiierniirsssnineaaans 2111
36-3. Encoding of Write Size in Packet FOrMat .....viueiiieiiiiiiii i s r s nn e raas 2111
36-4. Number of Clock CyCleS Per PaCKet ... ...uiiiieiiiii i r e s s s ss e s sasnne s saannn s s aanns 2112
36-5. Pins Used for Data COMMUNICALION +1uuuuiseiiuseriseisssssisriassssiseiaanersseiasssissrasnssissiasnssaeraniins 2112
10T G R G TR I 1Y 1Y =T 3 1= £ 2115
36-7. DMM Global Control Register (DMMGLBCTRL) Field DeSCHPONS. . .viiieteiiiateeiiianresraineenninneeanns 2116
36-8. DMM Interrupt Set Register (DMMINTSET) Field DeSCIPLONS ..uueeiiiiieeeiiiiineiiiinsssisansessannnneesas 2118
36-9. DMM Interrupt Clear Register (DMMINTCLR) Field DeSCriptioNS ....vvvvviiueiiiiiiiiinierinnieennneanneens 2122
36-10. DMM Interrupt Level Register (DMMINTLVL) Field DeSCHPtONS ... .ueeiiiiieeiiiiieiiiiie e sriinnesrnanneeenas 2127
36-11. DMM Interrupt Flag Register (DMMINTFLG) Field DeSCrptioNS.....uueiiviieesiiiiieiiiiinsisiinsesiannnneenas 2129
36-12. DMM Interrupt Offset 1 Register (DMMOFF1) Field DeSCIPONS «..uvivteiiseiiieerineiissinineeraneianeens 2133
36-13. DMM Interrupt Offset 2 Register (DMMOFF1) Field DeSCrHPLiONS .....cviiiieiiiiiieiiiiie e riaeesrnanneenns 2134
36-14. DMM Direct Data Mode Destination Register (DMMDDMDEST) Field DescCriptionS......c.vvvvvissiviuneeinns 2135
36-15. DMM Direct Data Mode Blocksize Register (DMMDDMBL) Field DeSCHPLioNS. ...vvvutvveeiiseinieerinnenness 2135
36-16. DMM Direct Data Mode Pointer Register (DMMDDMPT) Field DeSCriptions ......c.cvvviieriiiiiinrininneeenns 2136
36-17. DMM Direct Data Mode Interrupt Pointer Register (DMMINTPT) Field Descriptions .........vvveeeiiiinnennns 2136
36-18. DMM Destination x Region 1 (DMMDESTXREG1) Field DeSCriptions .....vvveeiiiiiiieiiririieiieininenaness 2137
36-19. DMM Destination x Blocksize 1 (DMMDESTXBL1) Field DeSCriptioNS.....vvveeiitiriseiiririneiineinineianens 2138
36-20. DMM Destination x Region 2 (DMMDESTXREG2) Field DeSCrptioNS ...c.uveiiiieieiriinnnsiiinnrersinnneinns 2139
36-21. DMM Destination x Blocksize 2 (DMMDESTXBL2) Field DeSCriptionS.....uvveeiiiiiiieiireriieiieinineinness 2140
36-22. DMM Pin Control 0 (DMMPCO) Field DeSCHPLONS ... uueeiiiieeeiaiinesiaanesssaanressaansessaanressaanneesanns 2141
36-23. DMM Pin Control 1 (DMMPC1) Field DeSCIPLONS 1.uuuueiiiisuesiiiisnesisinsssssanssssrsansrsssannrsssainnnessns 2142
36-24. DMM Pin Control 2 (DMMPC2) Field DESCIPLONS ..vuiuueiiueerseiissisinssisssrissiaessisssasssinssanssrnnsias 2144
36-25. DMM Pin Control 3 (DMMPC3) Field DeSCHPLONS .. .uuueiieeeiaiitesiaaanessaanressaansessaanrsesaanneesanns 2145
36-26. DMM Pin Control 4 (DMMPC4) Field DeSCIPLONS 1.uuuueiiiiaeeiiaissesisisssstsannsssssasrsssasnrsssainnrsssns 2146
36-27. DMM Pin Control 5 (DMMPCS5) Field DESCIPLONS ..vviuueiieirssiissisiasiiseiissiaessisssasssnsssanssrnneias 2148
36-28. DMM Pin Control 6 (DMMPCB) Field DeSCHPLONS .. ..ueeiieeeiaaiaesiaanssssaanresssanressaanrseaaannneranns 2149
36-29. DMM Pin Control 7 (DMMPC7) Field DeSCIPLONS 1.uuuueiisiseeiiiissesisinsssssannsssisasrsssannnsssainnsessns 2151
36-30. DMM Pin Control 8 (DMMPCS8) Field DESCIIPLONS ..vuiuueiiueiresiissisinsratsiiseiaessissrasssisssanrsrnnsias 2152
37-1. Encoding of RAM Bits in Trace Mode Packet FOrmMat......coueiiiiiiiiiii i rninn e anaas 2158
37-2. Encoding of Status Bits in Trace Mode Packet FOrmMat ........eviiiiuieiiiiieeiiiieiiesiinrsssaiseaaans 2158
37-3. Encoding of SIZE bits in Trace Mode Packet FOrMat ........cviiiiiieiiieiiiiiini i s sanneaas 2158
37-4. Encoding of REG in Trace Mode Packet FOrMat .......cviiiiiiiiiiiii i rr e rn e naneeaaas 2158
37-5. Number of Transfers/Packet ....uiueiiieiiiiiiisiiiii i i aes 2158
GG TR 8 I 1o 0 - 2161
R R = I = @70 ] I =0 L] 1= £ 2163
37-8. RTP Global Control Register (RTPGLBCTRL) Field DeSCHPLONS . ...uvviriieeeiiiiieeiiiiinsiisinnnsisainneeas 2164
37-9. FIFO Corresponding AQOrESSES . . uuuiuteistinterseiaseristrasss s sare st ssas et tanrssarsiannssns 2166
37-10. Pins Used for Data COMMUNICALION +.uuueiussiuserseisssessssssssssssaaserasesasssisssassssasssannssarsianssnns 2166
37-11. RTP Trace Enable Register (RTPTRENA) Field DeSCrptioNS ...uvvueeiiiiiiieiiiiiseiiiinissininnsssinnnesaaas 2167
37-12. RTP Global Status Register (RTPGSR) Field DeSCrPtiONS ....uuiivuiiiieiiieiieiiierissiisssinsaseraneas 2169
102 List of Tables SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

13 TEXAS

INSTRUMENTS

www.ti.com

37-13. RTP RAM 1 Trace Region Registers (RTPRAM1REGN) Field Descriptions ......cuvvvuviiiiirieeiieinineinnnns 2171
37-14. RTP RAM 2 Trace Region Registers (RTPRAM2REGN) Field DeSsCriptionS ......ccvvviiiiriiiiieerniinneannns 2172
37-15. RTP RAM 3 Trace Region Registers (RTPRAM3REGN) Field DesCriptionS .. .ccuvevviieisiriinreiniinneinnns 2173
37-16. RTP Peripheral Trace Region Registers (RTPPERREGnN) Field DeSCriptionS ......vvuvvviieiiseinieerinninnens 2175
37-17. RTP Direct Data Mode Write Register (RTPDDMW) Field DeSCriptions .......coceveiiiiieiiiiienninneeannns 2176
37-18. RTP Pin Control 0 Register (RTPPCO) Field DeSCHPLONS ....ueiiiieeeiiiinnesiiisnsiraissssiiasressaannseias 2177
37-19. RTP Pin Control 1 Register (RTPPC1) Field DeSCrPtONS ..uuviuiiiieeiiriiieiiiiieerinsisissinsssnessnneas 2178
37-20. RTP Pin Control 2 Register (RTPPC2) Field DeSCHPUONS . ...ueiiriieieiiiiiesiaiinnsisaansessaansessaanneeanns 2179
37-21. RTP Pin Control 3 Register (RTPPC3) Field DeSCHPLONS ...uueiiiieeeiiiinnesiiisssiiiissssisasressaanneaias 2180
37-22. RTP Pin Control 4 Register (RTPPC4) Field DeSCrIPtONS ..uviiuiiiiieiiririieiiiiierinsisisesinnssnsssnneas 2181
37-23. RTP Pin Control 5 Register (RTPPC5) Field DeSCHPUONS .. ..eeiiiieeeiiiiiesiiiianessaansessaanressaannesanas 2182
37-24. RTP Pin Control 6 Register (RTPPCB6) Field DeSCHPLONS ...uueiiiiiueeiiiinnesiiinssiriinsssisisressaannsaens 2183
37-25. RTP Pin Control 7 Register (RTPPC7) Field DeSCrIPtIONS ..uviiuiiiieiiitiiiieiieinieerisisisesinnsnsssnneaas 2185
37-26. RTP Pin Control 8 Register (RTPPCS8) Field DeSCHPLONS ....ceiiriieeeiiiieeeiiiianessaannessaannressaanneeanas 2186
38-1. ESM Signals Set by eFuUSEe CONLrOller ....uuieeseiiiie i s s s s s e e ranns 2188
38-2.  EFUSE CONIOIEr REGISTEIS . 1t uuutiettsttreesse et aa s s e e raa e s e s s a e s e s s n s n s rneanes 2191
38-3. EFC Boundary Register (EFCBOUND) Field DeSCIPLONS ...uiiiiieeiiiiieeeniiinssiiaanressaanrresaannneaanns 2191
38-4. EFC Pins Register (EFCPINS) Field DeSCHPONS 1. uuuteiiiiutseiiintessiiatsessiinssssainnssssansssaninnssinanes 2193
38-5. EFC Error Status Register (EFCERRSTAT) Field DeSCIPtONS ..vuviiieriiiiiiiiiieiiainiesninssnessnneas 2194
38-6. EFC Self Test Cycles Register (EFCSTCY) Field DeSCrPtiONS ..uvuviiisiiiiieiisiiiiiiiierinssennnea, 2194
38-7. EFC Self Test Cycles Register (EFCSTSIG) Field DeSCrptioNS....uueeiviiueeiiiisseiriinnesiiinrsssianneaanas 2195
SPNU563A—March 2018 List of Tables 103

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

I3 TEXAS
INSTRUMENTS

Read This First

About This Manual

This Technical Reference Manual (TRM) details the integration, the environment, the functional
description, and the programming models for each peripheral and subsystem in the device.

The TRM should not be considered a substitute for the data manual, rather a companion guide that should

be used alongside the device-specific data manual to understand the details to program the device. The
primary purpose of the TRM is to abstract the programming details of the device from the data manual.
This allows the data manual to outline the high-level features of the device without unnecessary
information about register descriptions or programming models.

Notational Conventions

This document uses the following conventions.

» Hexadecimal numbers may be shown with the suffix h or the prefix Ox. For example, the following
number is 40 hexadecimal (decimal 64): 40h or 0x40.

* Registers in this document are shown in figures and described in tables.

Glossary

Each register figure shows a rectangle divided into fields that represent the fields of the register.
Each field is labeled with its bit name, its beginning and ending bit numbers above, and its
read/write properties with default reset value below. A legend explains the notation used for the
properties.

Reserved bits in a register figure can have one of multiple meanings:
* Not implemented on the device

* Reserved for future device expansion

* Reserved for Tl testing

* Reserved configurations of the device that are not supported

Writing nondefault values to the Reserved bits could cause unexpected behavior and should be
avoided.

Tl Glossary —This glossary lists and explains terms, acronyms, and definitions.

Related Documentation From Texas Instruments

For product information, visit the Texas Instruments website at http://www.ti.com.
SPNS195— TMS570LC4357 16- and 32-Bit RISC Flash Microcontroller Data Manual.

SPNU540— Safety Manual for TMS570LC4x Hercules™ ARM® Safety Critical Microcontrollers User's

SPNU597—

Guide. A safety manual for the Texas Instruments Hercules safety critical microcontroller product
family. The product family utilizes a common safety architecture that is implemented in multiple
application focused products.

operations of the TMS570LC43 Hercules Development Kit (HDK). The HDK is based on the Texas

Instruments TMS570LC4357 Microcontroller. The TMS570LC43 HDK is a table top card that allows

engineers and software developers to evaluate certain characteristics of the TMS570LC4357
microcontroller to determine if the microcontroller meets the designer’s application requirements as

well as begin early application development. Evaluators can create software to execute on board or

expand the system in a variety of ways.
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Community Resources

The following links connect to TI community resources. Linked contents are provided "AS 1S" by the
respective contributors. They do not constitute Tl specifications and do not necessarily reflect TI's views;
see TI's Terms of Use.

TI E2E™ Online Community— TI's Engineer-to-Engineer (E2E) Community. Created to foster
collaboration among engineers. At e2e.ti.com, you can ask questions, share knowledge, explore
ideas and help solve problems with fellow engineers.

Tl Embedded Processors Wiki— Texas Instruments Embedded Processors Wiki. Established to help
developers get started with Embedded Processors from Texas Instruments and to foster innovation
and growth of general knowledge about the hardware and software surrounding these devices.

Trademarks

Hercules, E2E are trademarks of Texas Instruments.
CoreSight is a trademark of ARM Limited.
ARM, Cortex are registered trademarks of ARM Limited.
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Designed for Safety Applications

1.1 Designed for Safety Applications

The TMS570LC43x device architecture has been designed from the ground up to simplify development of
functionally safe systems. The basic architectural concept is known as a safe island approach. Power,
clock, reset, and basic processing function are protected to a high level of diagnostic coverage in

har

dware. Some of the key features of the safe island region are:

Lockstep safety concept is also extended to the Vector Interrupt Module (VIM). Dual VIMs in lockstep
that detect failures at the controller's boundary on a cycle by cycle basis. VIMs internal RAM that
stores the vector addresses is also ECC protected.

ECC diagnostic for the datapath on the Level 1 cache memories as well as ECC on the Level 2 SRAM
and flash memories of the R5F core. The ECC controllers are located inside the CPU for each
respective memory interface. This approach has two key advantages:

— The interconnect between CPU and the memory is also covered by the diagnostic.
— The ECC logic itself is checked on a cycle by cycle basis.

Hardware BIST controllers that provide an extremely high level of diagnostic coverage for the lockstep
CPUs and SRAMSs in the system, while executing faster and consuming less memory than equivalent
software-based self-test solutions.

Hardware BIST diagnostic also for both the N2HET timer coprocessors.

Interconnect between the masters and the level 2 memories contain built-in hardware safety diagnostic
logic that monitors the integrity of traffics in each cycle

— Continuous monitoring of transactions going in and out of the interconnect.
— Parity diagnostic on the address and control paths between all masters and slaves
— BIST mode for diagnostic coverage of the interconnect.

— ECC generation and evaluation for transactions on the datapath generated for some of the bus
masters.

Onboard voltage and reset monitoring logic

Onboard oscillator and PLL failure detection logic including a backup RC oscillator that can be utilized
upon failure

The TMS570LC43x device architecture also includes many features to simplify diagnostics of remaining
logic such as:

Continuous parity or ECC diagnostics on all peripheral memories.
Analog and digital loopback to test for shorts on I/O.

HW self-test and diagnostics on the ADC module to check integrity of both analog inputs and the ADC
core conversion function.

A DMA driven hardware engine for the background calculation of CRC signatures during data
transfers.

A centralized error reporting function including a status output pin to enable external monitoring of the
device status.
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1.2

Family Description

The TMS570LC43x family of microcontrollers are cache-based architecture based on the ARM® Cortex®-
R5F Floating Point CPU that offers an efficient 1.66 DMIPS/MHz performance and has configurations that
can run up to 330 MHz providing up to 498 DMIPS. The device supports the big-endian [BE32] format.

The TMS570LC43x has up to 4MB integrated Flash and up to 512KB data RAM configurations with single
bit error correction and double bit error detection. The flash memory on this device is a honvolatile,
electrically erasable and programmable memory implemented with a 64-bit-wide data bus interface. The
flash operates on a 3.3V supply input (same level as 1/0O supply) for all read, program and erase
operations. The SRAM operates with a system clock frequency of up to 150 MHz. The SRAM supports
read/write accesses in byte, halfword, and word modes.

The TMS570LC43x device features peripherals for real-time control-based applications, including two Next
Generation High End Timer (N2HET) timing coprocessors with up to 64 total 10 terminals and two 12-bit A
to D converters supporting up to 41 inputs.

The N2HET is an advanced intelligent timer that provides sophisticated timing functions for real-time
applications. The timer is software-controlled, using a reduced instruction set, with a specialized timer
micromachine and an attached 1/O port. The N2HET can be used for pulse width modulated outputs,
capture or compare inputs, or general-purpose /0. It is especially well suited for applications requiring
multiple sensor information and drive actuators with complex and accurate time pulses. A High End Timer
Transfer Unit (HET-TU) can perform DMA type transactions to transfer N2HET data to or from main
memory. A Memory Protection Unit (MPU) is built into the HET-TU.

The device has two 12-bit-resolution MibADCs with 41 total channels and 64 words of parity protected
buffer RAM each. The MibADC channels can be converted individually or can be grouped by software for
sequential conversion sequences. Sixteen channels are shared between the two MibADCs. There are
three separate groupings. Each sequence can be converted once when triggered or configured for
continuous conversion mode.

There are three on-die temperature sensors on this device. The temperature measurements of the three
temperature sensors are routed to the MibADC for conversion into digital values. CPU can read out the
digital values and compare with the calibrated temperature value stored in the device's OTP.

The device has multiple communication interfaces: Five MibSPIs, two LINs, two SCls, four DCANSs, two
I*’C, one Ethernet, and one FlexRay controller. The MibSPI provides a convenient method of serial
interaction for high-speed communications between similar shift-register type devices. Data stored in the
MibSPI's buffer RAM are protected with ECC. The LIN supports the Local Interconnect standard 2.0 and
can be used as a UART in full-duplex mode using the standard Non-Return-to-Zero (NRZ) format. The
DCAN supports the CAN 2.0B protocol standard and uses a serial, multimaster communication protocol
that efficiently supports distributed real-time control with robust communication rates of up to 1 megabit
per second (Mbps). The DCAN is ideal for applications operating in noisy and harsh environments (for
example, automotive and industrial fields) that require reliable serial communication or multiplexed wiring.
Messages stored at the DCAN's RAM are protected with ECC. The FlexRay uses a dual channel serial,
fixed time base multimaster communication protocol with communication rates of 10 megabits per second
(Mbps) per channel. Messages stored at the FlexRay's RAM are ECC protected. A FlexRay Transfer Unit
(FTU) enables autonomous transfers of FlexRay data to and from main CPU memory. Transfers are
protected by a dedicated, built-in Memory Protection Unit (MPU). The Ethernet module supports MIl and
MDIO interfaces. Transfers are protected by a standalone Enhanced Memory Protection Unit (NMPU)

The 12C module is a multi-master communication module providing an interface between the
microcontroller and an 12C compatible device via the 12C serial bus. The 12C supports both 100 Kbps and
400 Kbps speeds.

The frequency-modulated phase-locked loop (FMPLL) clock module is used to multiply the external
frequency reference to a higher frequency for internal use. The FMPLL provides one of the seven possible
clock source inputs to the global clock module (GCM). The GCM module manages the mapping between
the available clock sources and the device clock domains.

The device also has two external clock prescaler (ECP) modules that when enabled, outputs a continuous
external clock on the ECLK1 and ECLK2 terminals. The ECLK frequency is a user-programmable ratio of
the peripheral interface clock (VCLK) frequency. This low frequency output can be monitored externally as
an indicator of the device operating frequency.
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The Direct Memory Access Controller (DMA) is capable of issuing multi-threaded transactions at the same
time. It can support up to 48 DMA requests that can be mapped to any one of the 32 channels. 32 control
packets implemented in RAM to store channel control information are ECC protected. A first level Memory
Protection Unit (MPU) is built into the DMA and a second level standalone Enhanced Memory Protection
Unit (NMPU) further protect memory against erroneous transfers.

The Error Signaling Module (ESM) monitors all device errors and determines whether an interrupt or
external Error pin/ball is triggered when a fault is detected. The nERROR can be monitored externally as
an indicator of a fault condition in the microcontroller.

The External Memory Interface (EMIF) provides a memory extension to asynchronous and synchronous
memories or other slave devices.

Several interfaces are implemented to enhance the debugging capabilities of application code. In addition
to the built in ARM® Cortex®-R5F CoreSight™ debug features. Embedded Cross Trigger (ECT) supports
the interaction and synchronization of multiple triggering events within the SoC. An External Trace
Macrocell (ETM) provides instruction and data trace of program execution. For instrumentation purposes,
a RAM Trace Port Module (RTP) is implemented to support high-speed tracing of RAM and peripheral
accesses by the CPU or any other master. A Data Modification Module (DMM) gives the ability to write
external data into the device memory. Both the RTP and DMM have no or only minimum impact on the
program execution time of the application code. A Parameter Overlay Module (POM) is included to
enhance the calibration capabilities of application code. The POM can re-route Flash accesses to internal
memory or to the EMIF, thus avoiding the re-programming steps necessary for parameter updates in
Flash.

With integrated safety features and a wide choice of communication and control peripherals, the
TMS570LC43x is an ideal solution for high performance real time control applications with safety critical
requirements.

SPNU563A—March 2018 Introduction 109

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

13 TEXAS
INSTRUMENTS

Family Description www.ti.com

Figure 1-1. Block Diagram
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1.3 Endianism Considerations

1.3.1 TMS570: Big Endian (BE32)

The TMS570LC43x family is based on the ARM® Cortex®-R5F core. ARM has designed this core to be
used in big-endian and little-endian systems. For the TI TMS570LC43x family, the endianness has been
configured to BE32. Big-endian systems store the most-significant byte of a multi-byte data field in the
lowest memory address. Also, the address of the multi-byte data field is the lowest address. Following is
an example of the physical addresses of individual bytes.

Figure 1-2. Example: SPIDELAY — OxFFF7F448

31 24 23 16
\ C2TDELAY[7:0] \ T2CDELAY[7:0] |
Byte 3 - OXFFF7F448 Byte 2 - OXFFF7F449
15 8 7 0
\ T2EDELAY[7:0] \ C2EDELAY[7:0] |
Byte 1 - OXFFF7F44A Byte O - OXFFF7F44B

32-bit accesses to this register should use the lowest address, that is, OXFFF7F448. Writing 0x11223344
to address OxFFF7F448 shows the following when viewing the memory in 8-bit and 32-bit modes.

Hex 8 Bit - Tl Style Hex |+
OxFFFTF448 11 A
OxFFF7F443 22
OxFFFTF44a 33
OxFFFTF44B 49 |+

£ >

‘1| Hex 32 Bit - TI Style v
OxFFFTF448 11223344 °
£ »

As such the headers provided as part of HALCoGen do take the endianness into account and provide
header structures that are agnostic to endianness. This is achieved by using C directives for the compiler
that make use of the compile options configured for the project by the user (__little_endian__ used in
Code Composer Studio codegen tools). This directive may need to be adapted for other compilers.

#ifdef __ little_endian__

char C2EDELAY o 8U; /**It; OxF448: CS to ENA */
char T2EDELAY o 8U; /**It; OxF449: Transmit to ENA */
char T2CDELAY - 8U; /**It; OxF44A: Transmit to CS */
char C2TDELAY o 8U; /**It; OxF44B: CS to Transmit */
#else
char C2TDELAY - 8U; /**It; OxF448: CS to Transmit */
char T2CDELAY : 8U; /**It; OxF449: Transmit to CS */
char T2EDELAY o 8U; /**It; OxF44A: Transmit to ENA */
char C2EDELAY o 8U; /**It; OxF44B: CS to ENA */
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This chapter consists of five sections. The first section describes specific aspects of the device
architecture. The second section describes the clocking structure of the microcontrollers. The third section
gives an overview of the device memory organization. The fourth section details exceptions on the device,
and the last section describes the system and peripheral control registers of the microcontroller.
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Introduction

The TMS570LC43x family of microcontrollers is based on the Texas Instruments TMS570 Architecture.
This chapter describes specific aspects of the architecture as applicable to the TMS570LC43x family of
microcontrollers.

Architecture Block Diagram

The TMS570LC43x microcontrollers are based on the TMS570 Platform architecture, which defines the
interconnect between the bus masters and the bus slaves. The architecture consists of two main
interconnects which connect all the masters and slaves together. The separation of the two interconnects
creates a concept of two safety islands. The CPU safety island consists of the CPU Interconnect
Subsystem which glues the masters and slaves together. The CPU safety island contains high degree of
safety diagnostics on the bus system and the memories. Memories and buses are protected by means of
ECC on the data path using Single-Bit Correction Double-Bit Detection (SECDED) scheme. Parity
detection scheme is used on all address and control paths between all masters and slaves. Safety
diagnostic logic is built into the CPU Interconnect Subsystem where all traffics going in and out are
checked against their expected behaviors during application runtime. In addition, self-test logic is built into
the CPU Interconnect Subsystem which can be enabled to diagnose possible faults. The Peripheral safety
island consists of the Peripheral Interconnect Subsystem which glues the rest of the masters and slaves in
the device. Diagnostic on the peripheral island is by means of ECC or parity protection on the peripheral
memories and MPU protection.

Figure 2-1 shows a high-level architectural block diagram for the microcontroller.
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Figure 2-1. Architectural Block Diagram
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2.1.2 Definitions of Terms

Table 2-1 provides a definition of terms used in the architectural block diagram.

Table 2-1. Definition of Terms

Acronym/Term

Full Form

Description

ADCx

CCM-R5F

Cortex-R5F

CPU

CPU
Interconnect
Subsystem

CRCx

DAP

DCANXx

DCCx

DMA

DMM

eCAP

eFuse

Analog-to-Digital Converter

CPU Compare Module for

Cortex-R5F core

CPU Side Switched Central
Resource Controller

Cyclic Redundancy Checker

Debug Access Port

Controller Area Network
controller

Dual Clock Comparator

Direct Memory Access

Data Modification Module

Enhanced Capture Module

Electronically Programmable
Fuse controller

The ADC uses the Successive Approximation Register architecture. It features a
selectable 10-bit or 12-bit resolution. The ADC module also includes a RAM to
hold the conversion results. A digital logic wrapper manages accesses to the
control and status registers. There are two ADC modules on this device.

During lockstep mode, the outputs of the two CPUs are compared on each CPU
clock cycle by this module. Any miscompare is flagged as an error of the highest
severity level. The outputs of the two VIMs in lockstep are also compared on
each cycle by this module.

The Cortex-R5F has one AXI-M master port on the CPU Interconnect
Subsystem and another AXI-PP peripheral port on the peripheral Interconnect
Subsystem for low latency access. Each master port is limited to accesses on
the resources attached to the respective interconnect.

This is one of the two main SCRs in the device. It arbitrates between the
accesses from multiple bus masters to the bus slaves using a round robin
priority scheme. This interconnect subsystem contains diagnostic logic to
perform parity checking on address and control signals from bus masters, parity
checking on response signals from slaves, ECC generation and evaluation on
the datapath for transactions initiated by the non-CPU masters and also self test
logic to diagnose itself.

The CRC module provides two channels to perform background signature
verification on any memory region using a 64-bit maximum-length linear
feedback shift register (LFSR) . The CRC module is a bus slave in this device.

The DAP allows a tool such as a debugger to read from or write to any region in
the device memory-map. The DAP is a bus master in this device.

The DCAN supports the CAN 2.0B protocol standard and uses a serial, multi-
master communication protocol that efficiently supports distributed real-time
control with robust communication rates of up to 1 megabit per second (Mbps).
The DCAN is ideal for applications operating in noisy and harsh environments
(for example, automotive and industrial fields) that require reliable serial
communication or multiplexed wiring.

This module is primarily intended for use to determine the accuracy of a clock
signal during the execution of an application. An additional use of this module is
to measure the frequency of a selectable clock source, using the input clock as
a reference.

The DMA module is used for transferring 8-, 16-, 32- or 64-bit data across the
entire device memory-map. The DMA module is one of the bus masters on the
device. That is, it can initiate a read or a write transaction. DMA has two master
ports with DMA_PortA and DMA_PortB. DMA_PortA is connected to the CPU
Interconnect Subsystem and DMA_PortB is connected to the Peripheral
Interconnect Subsystem. DMA can transfer data from resources in CPU
Interconnect Subsystem to resources in the Peripheral Interconnect Subsystem
and vice versa.

The DMM allows a tool to use the special DMM 1/O interface to modify any data
value in any RAM on the device. The modification is done with minimal
interruption to the application execution, and can be used for calibration of
application algorithms. the DMM s also a bus master in this device.

The enhanced Capture (eCAP) module is essential in systems where accurate
timing of external events is important.

Electrically programmable fuses (eFuses) are used to configure the device after
deassertion of PORRST. The eFuse values are read and loaded into internal
registers as part of the power-on-reset sequence. The eFuse values are
protected with Single-Bit Error Correction Double-Bit Error Detection (SECDED)
codes. These fuses are programmed during the initial factory test of the device.
The eFuse controller is designed so that the state of the eFuses cannot be
changed once the device is packaged.
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Table 2-1. Definition of Terms (continued)

Acronym/Term

Full Form

Description

ePWM

eQEP

ECC

EMAC

EMAC slaves

EMIF slaves

EPC

ESM

Flash Memory

FlexRay

FTU

GIO

Enhanced Pulse Width
Modulator

Enhanced Quadrature
Encoder Pulse Module

Error Correction Code

Ethernet Media Access
Controller

Ethernet Media Access
Controller slave ports

External Memory Interface
slave ports

Error Profiling Controller

Error Signal Module

Level 2 Flash Memory

FlexRay communication
controller

FlexRay Transfer Unit

General-purpose Input/Output

The enhanced pulse width modulator (ePWM) peripheral is a key element in
controlling many of the power electronic systems found in both commercial and
industrial equipments. These systems include digital motor control, switch mode
power supply control, uninterruptible power supplies (UPS), and other forms of
power conversion. The ePWM peripheral performs a digital to analog (DAC)
function, where the duty cycle is equivalent to a DAC analog value; it is
sometimes referred to as a Power DAC.

The enhanced quadrature encoder pulse (eQEP) module is used for direct
interface with a linear or rotary incremental encoder to get position, direction,
and speed information from a rotating machine for use in a high-performance
motion and position-control system.

This is a code that is used by the Single-Bit Error Correction Double-Bit Error
Detection (SECDED) logic inside the two Cortex-R5F processors (CPUs) and
various modules that support ECC. Depending on the memory configuration, the
number of ECC bits may vary. There are 8 bits of ECC for every 64 bits of data
accessed from the CPU level 2 memory such as flash and RAM. CPU's level 1
cache system consists of instruction cache and data cache and each is
additionally composed of data RAM, tag RAM or dirty RAM. The number of ECC
bits used to protect these RAMs vary. Modules which support ECC protection on
their local RAMs can also employ different number of ECC bits depending on the
RAM's configuration. For example, DMA module use 9 bits of ECC to protect its
local control packet memory.

The EMAC has a dedicated DMA-type component that is used to transfer data to
/ from the EMAC descriptor memory from / to another memory in the device
memory-map. This DMA-type component of the EMAC is a bus master in this
device.

There are four EMAC slaves:

1. EMAC Control Module: this provides an interface between the EMAC and
MDIO modules and the bus masters. It also includes 8KB of RAM to hold
EMAC packet buffer descriptors.

2. EMAC: The EMAC module interfaces to the other devices on the Ethernet
Network using the Media Independent Interface (MIl) or Reduced Media
Independent Interface (RMII).

3. Management Data Input / Output (MDIO): The MDIO module is used to
manage the physical layer (PHY) device connected to the EMAC module.

4. Communications Port Programming Interface (CPPI): This is the 8KB of
RAM used to hold the EMAC packet buffer descriptors.

There are five EMIF slaves:
» External SDRAM memory: EMIF chip select 0
» External asynchronous memories: EMIF chip selects 2, 3 and 4
« EMIF module control and status registers

This module is used to profile the occurrences of single-bit and double-bit ECC
errors detected by the CPU and the CPU Interconnect Subsystem.

ESM collects and reports the various error conditions on the device. The error
condition is categorized based on a severity level. Error response is then
generated based on the category of the error. Possible error responses include
a low priority interrupt, high priority NMI interrupt and an external pin action.

There are two slave ports (Flash_PortA and Flash_PortB) to access the flash
memory consisting of three flash banks. The two ports allow two masters to
access among the three banks in parallel. There are two 2Mbyte banks and one
EEPROM bank. The EEPROM bank is a flash bank that is dedicated for use as
an emulated EEPROM. This device supports 128KB of flash for emulated
EEPROM.

The FlexRay uses a dual channel serial, fixed time base multi-master
communication protocol with communication rates of 10 megabits per second
(Mbps) per channel.

The FTU is a dedicated transfer unit for the FlexRay communication interface
controller. The FTU has a native interface to the FlexRay message RAM and is
used to transfer data to / from the FlexRay message RAM from / to another
region in the device memory-map. The FTU is a bus master in this device.

The GIO module allows up to 16 terminals to be used as general-purpose Input
or Output. Each of these are also capable of generating an interrupt to the CPU.
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Table 2-1. Definition of Terms (continued)

Acronym/Term

Full Form

Description

HTUx

12Cx

IOMM

LINX

Lockstep

MibSPIx

N2HETx

NMPUXx

Peripheral
Interconnect
Subsystem

PCRXx

PMM

High-end timer Transfer Unit

Inter-Integrated Circuit
controller

IO Multiplexing Module

Local Interconnect Network
controller

Multi-Buffered Serial
Peripheral Interface

New Enhanced High-End
Timer

Enhanced Memory Protection
Unit

Peripheral Side Switched
Central Resource Controller

Peripheral Central Resource
controller

Power Management Module

The HTU is a dedicated transfer unit for the New Enhanced High-End Timer
module. The HTU has a native interface to the N2HET RAM, and is used to
transfer data to / from the N2HET RAM from / to another region in the device
memory-map. There is one HTU per N2HET module, so that there are 2 HTU
modules on the device. The HTUx are bus masters in this device.

The 12C module is a multi-master communication module providing an interface
between the device and an I12C-compatible device via the 12C serial bus. The
12C supports both 100 Kbps and 400 Kbps speeds.

This module controls the multiplexing on the device I/Os. Multiple functions can
be multiplexed onto the same device 10. Through IOMM module, user can
enable a specific function onto a device pin.

The LIN module supports the Local Interconnect standard revision 2.1 and can
be used as a UART in full-duplex mode using the standard Non-Return-to-Zero
(NRZ) format.

This is the mode of operation of the dual ARM Cortex-R5F CPUs. The outputs of
the two CPUs are compared on each CPU clock cycle. Any miscompare is
flagged as an error of the highest severity level. In addition to the lockstep
CPUs, the two Vector Interrupt Module (VIM) are also in lockstep.

The MibSPIx modules also support the standard SPI communication protocol.
The transfers are all grouped into transfer chunks called “transfer groups”. These
transfer groups are made up of one ore more buffers in the MibSPIx RAM. The
RAM is used to hold the control information and data to be transmitted, as well
as the status information and data that is received. There are five MibSPI
modules in this device.

The N2HET is an advanced intelligent timer that provides sophisticated timing
functions for real-time applications. The timer is software-controlled, using a
reduced instruction set, with a specialized timer micromachine and an attached
1/0O port. The N2HET can be used for pulse width modulated outputs, capture or
compare inputs, or general-purpose I/O.

There are three standalone NMPUs on this device protecting memory
transactions initiated by DMA, EMAC and other masters onto the resources on
the device. In this device, all transactions initiated by non-CPU masters will go
through two levels of MPU protection. The two levels can be a combination of
two NMPU in series or one standalone NMPU and one build-in MPU as part of
the master. One NMPU is dedicated to the DMA port connecting to the CPU
Interconnect Subsystem as the second level protection while the built-in MPU
inside the DMA acts as the first level protection. HTUx and FTU all have their
built-in MPU acting as the first level protection. All accesses initiated by the
masters on the Peripheral Interconnect Subsystem side will funnel through
another NMPU sitting in between the path connecting the Peripheral
Interconnect Subsystem to the CPU Interconnect Subsystem. This will act as the
second level protection for HTUx, FTU and EMAC. EMAC does not have the
built-in MPU and hence a standalone NMPU is instantiated between the EMAC
and the interconnect.

This is one of the two main SCRs in the device. It arbitrates between the
accesses from multiple bus masters to the bus slaves using a round robin
priority scheme.

The PCR manages the accesses to the peripheral registers and peripheral
memories. It provides a global reset for all the peripherals. It also supports the
capability to selectively enable or disable the clock for each peripheral
individually. The PCR also manages the accesses to the system module
registers required to configure the device’s clocks, interrupts, and so on. The
system module registers also include status flags for indicating exception
conditions — resets, aborts, errors, interrupts. This device has three PCR
modules with each capable to access different peripherals as shown in the block
diagram. The three PCRs are slaves to the Peripheral Interconnect Subsystem.

This module controls the clock gating to the various logic power domains in the
device. Through PMM, user can place a power domain among Active, Idle or Off
modes. This device does not implement physical power domains in which power
can be turned off. Trying to turn off a power domain has no effect on this device
in terms of power consumption but clocks will be gated off to remove dynamic
power. Idle and Off modes in this device behave the same from power
consumption perspective.
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Table 2-1. Definition of Terms (continued)

Acronym/Term

Full Form

Description

POM

PS_SCR_M

RTI

SCIx

SCM

SDC MMR

SRAM
STCx

SYS

uSCu

VIM

Parameter Overlay Module

Peripheral SCR Master Port

Real Time Interrupt module

Serial Communication
Interface

SCR Control Module

Safety Diagnostic Checker
Memory-Map Register Port
for CPU Interconnect
Subsystem

Level 2 Static RAM
Selftest Controller

System Module

Micro Snooping Control Unit

Vectored Interrupt Manager

The parameter overlay module redirects accesses to a programmable region in
flash memory (read-only) to a RAM memory, either on-chip or via the external
memory interface (EMIF). This allows a user to evaluate the impact of changing
values of constants stored in the flash memory without actually having to erase
and reprogram the flash. The POM is also a bus master in this device.

All transactions to access the resources in the CPU Interconnect Subsystem by
HTUx, FTU, EMAC, DMM and DAP will funnel through the PS_SCR_S slave
port on the Peripheral Interconnect Subsystem. The PS_SCR_S slave is then
connected to the PS_SCR_M master port on the CPU Interconnect Subsystem
via a NMPU in between.

RTI module provides timer functionality for operating systems and for
benchmarking code. The module incorporates several counters, which define the
timebases needed for scheduling in the operating system.

The SCI module supports the standard UART in full-duplex mode using the
standard Non-Return-to-Zero (NRZ) format.

This module is used to change certain configurations such as timeout counters
of the CPU Interconnect Subsystem. This module is also used to initiate selftest
for the CPU Interconnect Subsystem.

There are memory-mapped status registers to record both the run-time and self-
test diagnostic of the CPU Interconnect Subsystem. These registers are
accessed via the SDC MMR slave port in the Peripheral Interconnect
Subsystem.

There is one slave port to access the on-chip SRAM.

There are two STC modules in this device. One is used to test the CPU
subsystem including both CPU cores and/or the ACP component using the
Deterministic Logic Bist Controller as the test engine. The other STC is used to
test either or both the N2HETSs in the device.

This module contains the housekeeping logic to control and log overall system
functions and status such as setting up the clock sources, clock domains,
generation and reception of reset sources.

The uSCU which is part of the Cortex-R5 processor system contains an ACP
(Accelerator Coherency Port) interface which provides snoop capabilities on
write-transactions coming from the non-CPU masters. Transactions are received
on the ACP-S slave port, and transmitted on the memory system via the ACP-M
master port. The ACP automatically invalidates the appropriate Level 1 data-
cache lines at the appropriate time, allowing software maintenance free cache
coherency for data in write-through cache regions, as well as non-cached.

VIM provides hardware assistance for prioritizing and controlling the many
interrupt sources present on a device. There are two VIMs in this device. When
the device is configured in lockstep mode, the two VIMs are also in lockstep.
The outputs of the two VIMs are compared cycle by cycle by the CCM-R5
module.

2.1.3 Bus Master / Slave Access Privileges

214

This device implements some restrictions on the bus slave access privileges in order to improve the
overall throughput of the interconnect shown in Figure 2-1. Table 4-1 shows the implemented point to
point connections between the masters and slaves connected to the Peripheral Interconnect Subsystem.
Table 4-3 lists the implemented point to point connections between the masters and slaves connected to
the CPU Interconnect Subsystem.

CPU Interconnect Subsystem SDC MMR Port

The CPU Interconnect Subsystem SDC MMR Port is a special slave to the Peripheral Interconnect
Subsystem. It is memory-mapped at starting address of FAOO 0000h. Various status registers pertaining to
the diagnostics of the CPU Interconnect Subsystem can be access through this slave port. The CPU
Interconnect Subsystem contains built-in hardware diagnostic checkers which will constantly watch
transactions flowing through the interconnect. There is a checker for each master and slave attached to
the CPU Interconnect Subsystem. The checker checks the expected behavior against the generated
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2.1.6

behavior by the interconnect. For example, if the CPU issues a burst read request to the flash, the
checker will ensure that the expected behavior is indeed a burst read request to the proper slave module.
If the interconnect generates a transaction which is not a read, or not a burst or not to the flash as the
destination, then the checker will flag it in one of the registers. The detected error will also be signaled to
the ESM module. Table 4-2 lists the CPU Interconnect Subsystem SDC register bit field mapping.

Interconnect Subsystem Runtime Status

Other than the runtime checker status as described in Section 2.1.4, the CPU Interconnect Subsystems
and the Peripheral Interconnect Subsystem in the microcontroller also generates several status onto the
system that are captured in the SCM (SCR Control Module). Table 4-4 lists the SCM register bit mapping.

Master ID to PCRX

The master ID associated with each master port on the Peripheral Interconnect Subsystem contains a 4-
bit value. The master ID is passed along with the address and control signals to three PCR modules. PCR
decodes the address and control signals to select the peripheral. In addition, it decodes this 4-bit master
ID value to perform memory protection. With 4-bit of master ID, it allows the PCR to distinguish among 16
different masters to allow or dis-allow access to a given peripheral. Associated with each peripheral a 16-
bit Master ID access protection register is defined. Each bit grants or denies the permission of the
corresponding binary coded decimal masterID. For example, if bit 5 of the access permission register is
set, it grants master ID 5 to access the peripheral. If bit 7 is clear, it denies master ID 7 to access the
peripheral. Figure 2-2 illustrates the Master-ID filtering scheme. The master ID of each master that is
capable of accessing the PCRXx is listed in Table 4-1. Also see Section 2.5.3 for details on the registers
definition.

Figure 2-2. PCR MasterID Filtering
MasterID Address/Control

$

‘ ID Decode ‘ ‘ Aderecode‘

1 Peripheral Select N
L

13

14

s

MasterlID Protection Register N

PCRx
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2.2

Memory Organization

2.2.1 Memory-Map Overview

The Cortex-R5F uses a 32-bit address bus, giving it access to a memory space of 4GB. This space is
divided into several regions, each addressed by different memory selects. Figure 2-3 shows the memory-
map of the microcontroller.

The main flash instruction memory is addressed starting at 0x00000000 by default. This is also the reset
vector location — the ARM Cortex-R5F processor core starts execution from the reset vector address of
0x00000000 whenever the core gets reset.

The CPU data RAM is addressed starting at 0x08000000 by default.

The device also supports the swapping of the CPU instruction memory (flash) and data memory (RAM).
This can be done by configuring the MEM SWAP field of the Bus Matrix Module Control Register 1
(BMMCRL1).

After swapping, the data RAM is accessed starting from 0x00000000 and the RAM ECC locations are
accessed starting from 0x00400000. The flash memory is now accessed starting from 0x08000000.

NOTE: After the swap with the flash memory-mapped to 0x08000000, only 512kB of the flash
memory from 0x08000000 to 0x0807FFFF will be accessible by the bus masters.
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OXFFFFFFFF

0xFFF80000
OXFFF7FFFF

0xFF000000
OXFEFFFFFF

OxFEO00000

OXFCFFFFFF

0xFC000000
OXFBFFFFFH

0xFB000000

OXFO47FFFF
0xF0000000

OX9FFFFFFF
0x80000000

OX6FFFFFFF

0x60000000

OX33FFFFFF
0x30000000

0x0847FFFF
0x08400000

0x0807FFFF
0x08000000

Figure 2-3. Memory-Map
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2.2.2 Memory-Map Table

The control and status registers for each module are mapped within the CPU’s 4GB memory space. Some
modules also have associated memories, which are also mapped within this space.

Table 2-2 shows the starting and ending addresses of each module’s register frame and any associated
memory. The table also shows the response generated by the module or the interconnect whenever an
access is made to an unimplemented location inside the register or memory frame.

Table 2-2. Module Registers / Memories Memory-Map

Address Range Response for
Access to
Unimplemented
Memory Locations in
Target Name Select Start End Frame Size Actual Size Frame
Level 2 Memories
Level 2 Flash Data 0x0000_0000 0x003F_FFFF 4MB 4MB Abort
Space
Level 2 SRAM 0x0800_0000 0x083F_FFFF 4MB 512kB Abort
Level 2 SRAM ECC 0x0840_0000 0x087F_FFFF 4MB 512kB
Accelerator Coherency Port
Accelerator 0x0800_0000 0x087F_FFFF 8MB 512kB Abort
Coherency Port
Level 1 Cache Memories
Cortex-R5F Data 0x3000_0000 O0x30FF_FFFF 16MB 32kB Abort
Cache Memory
Cortex-R5F 0x3100_0000 0x31FF_FFFF 16MB 32kB
Instruction Cache
Memory
External Memory Accesses
EMIF Chip Select 2 0x6000_0000 0x63FF_FFFF 64MB 16MB Access to
(asynchronous) Reserved space
EMIF Chip Select 3 0x6400_0000 0x67FF_FFFF 64MB 16MB Generates Abort
(asynchronous)
EMIF Chip Select 4 0x6800_0000 0x6BFF_FFFF 64MB 16MB
(asynchronous)
EMIF Chip Select 0 0x8000_0000 0x87FF_FFFF 128MB 128MB
(synchronous)
Flash OTP, ECC, EEPROM Bank
Customer OTP, 0xF000_0000 OxFO000_1FFF 8kB 4kB Abort
Bank0
Customer OTP, 0xF000_2000 0xF000_3FFF 8kB 4kB Abort
Bankl
Customer OTP, OxF000_EO00 0xF000_FFFF 8kB 1kB Abort
EEPROM Bank
Customer OTP-ECC, 0xF004_0000 0xF004_03FF 1kB 512B Abort
Bank0
Customer OTP-ECC, 0xF004_0400 0xF004_07FF 1kB 512B Abort
Bankl
Customer OTP-ECC, 0xF004_1C00 0xF004_1FFF 1kB 128B Abort
EEPROM Bank
TI OTP, BankO 0xF008_0000 0xF008_1FFF 8kB 4kB Abort
TI OTP, Bankl 0xF008_2000 0xF008_3FFF 8kB 4kB Abort
TI OTP, EEPROM 0xF008_E000 0xF008_FFFF 8kB 1kB Abort
Bank
TI OTP-ECC, BankO0 0xFO0C_0000 O0xFOOC_O3FF 1kB 512B Abort
TI OTP-ECC, Bankl 0xFO0C_0400 O0XFOOC_O7FF 1kB 512B Abort
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Table 2-2. Module Registers / Memories Memory-Map (continued)

Address Range Response for
Access to
Unimplemented
Memory Locations in
Target Name Select Start End Frame Size Actual Size Frame
TI OTP-ECC, 0xFO0C_1C00 OxFOOC_1FFF 1kB 128B Abort
EEPROM Bank
EEPROM Bank-ECC 0xF010_0000 OXFO1F_FFFF 1MB 16kB Abort
EEPROM Bank 0xF020_0000 OxFO3F_FFFF 2MB 128kB Abort
Flash Data Space 0xF040_0000 OxFO5F_FFFF 2MB 512kB Abort
ECC
Interconnect SDC MMR
Interconnect SDC OxFA00_0000 OXFAFF_FFFF 16MB 16MB
MMR
Registers/Memories under PCR2 (Peripheral Segment 2)
CPPI Memory Slave PCS[41] 0xFC52_0000 OxFC52_1FFF 8kB 8kB Abort
(Ethernet RAM)
CPGMAC Slave PS[30]-PS[31] | OXFCF7_8000 | OxFCF7_87FF 2kB 2kB No Error
(Ethernet Slave)
CPGMACSS Wrapper PS[29] OxFCF7_8800 OXFCF7_88FF 256B 256B No Error
(Ethernet Wrapper)
Ethernet MDIO PS[29] OxFCF7_8900 OXFCF7_89FF 256B 256B No Error
Interface
ePWM1 PS[28] OXFCF7_8C00 | OxFCF7_8CFF 256B 256B Abort
ePWM2 O0xFCF7_8D00 OXFCF7_8DFF 256B 256B Abort
ePWM3 OxFCF7_8EO00 OXFCF7_8EFF 256B 256B Abort
ePWM4 OXFCF7_8F00 OXFCF7_8FFF 256B 256B Abort
ePWM5 PS[27] 0xFCF7_9000 OXFCF7_90FF 256B 256B Abort
ePWM6 O0xFCF7_9100 OXFCF7_91FF 256B 256B Abort
ePWM7 OxFCF7_9200 OXFCF7_92FF 256B 256B Abort
eCAP1 0xFCF7_9300 OXFCF7_93FF 256B 256B Abort
eCAP2 PS[26] 0xFCF7_9400 OXFCF7_94FF 256B 256B Abort
eCAP3 OxFCF7_9500 OXFCF7_95FF 256B 256B Abort
eCAP4 0xFCF7_9600 OXFCF7_96FF 256B 256B Abort
eCAP5 OxFCF7_9700 OXFCF7_97FF 256B 256B Abort
eCAP6 PS[25] 0xFCF7_9800 OXFCF7_98FF 256B 256B Abort
eQEP1 0xFCF7_9900 OXFCF7_99FF 256B 256B Abort
eQEP2 OXFCF7_9A00 | OXxFCF7_9AFF 256B 256B Abort
PCR2 registers PPSE[4]- OXFCFF_1000 OXFCFF_17FF 2kB 2kB
PPSE[5]
NMPU (CPGMAC) PPSE[6] OxFCFF_1800 OxFCFF_18FF 512B 512B Abort
EMIF Registers PPS[2] OxFCFF_E800 OxFCFF_E8FF 256B 256B Abort
Cyclic Redundancy Checker (CRC) Module Register Frame
CRC1 OxFEO0_0000 OXFEFF_FFFF 16MB 512kB Accesses above
0xFE000200
generate abort.
CRC2 0xFB00_0000 OXFBFF_FFFF 16MB 512kB Accesses above
0xFB000200
generate abort.
Memories under User PCR3 (Peripheral Segment 3)
MIBSPI5 RAM PCSI[5] OxFFOA_0000 OxFFOB_FFFF 128kB 2kB Abort for
accesses above
2KB
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Table 2-2. Module Registers / Memories Memory-Map (continued)

Target Name

Memory
Select

Address Range

Start

End

Frame Size

Actual Size

Response for
Access to
Unimplemented
Locations in
Frame

MIBSPI14 RAM

PCS[3]

0xFFO06_0000

OXFFO7_FFFF

128kB

2kB

Abort for
accesses above
2KB

MIBSPI3 RAM

PCS[6]

O0xFFOC_0000

OXFFOD_FFFF

128kB

2kB

Abort for
accesses above
2KB

MIBSPI2 RAM

PCS[4]

O0xFFO08_0000

OXFFO9_FFFF

128kB

2kB

Abort for
accesses above
2KB

MIBSPI1 RAM

PCS[7]

OXFFOE_0000

OXFFOF_FFFF

128kB

4kB

Abort for
accesses above
4KB

DCAN4 RAM

PCS[12]

OXFF18_0000

OXFF19_FFFF

128kB

8kB

Abort generated
for accesses
beyond offset

0x2000

DCAN3 RAM

PCS[13]

0xFF1A_0000

OXFF1B_FFFF

128kB

8kB

Abort generated
for accesses
beyond offset

0x2000

DCAN2 RAM

PCS[14]

OXFF1C_0000

OXFF1D_FFFF

128kB

8kB

Abort generated
for accesses
beyond offset

0x2000

DCAN1 RAM

PCS[15]

OxFF1E_0000

OXFF1F_FFFF

128kB

8kB

Abort generated
for accesses
beyond offset

0x2000.

MIBADC2 RAM

PCS[29]

MIBADC2 Look-UP
Table

OXFF3A_0000

OXFF3B_FFFF

128kB

8kB

Wrap around for
accesses to
unimplemented
address offsets
lower than
Ox1FFF.

384 bytes

Look-Up Table
for ADC2
wrapper. Starts
at address offset
0x2000 and
ends at address
offset 0x217F.
Wrap around for
accesses
between offsets
0x0180 and
O0x3FFF. Abort
generation for
accesses
beyond offset
0x4000.
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Table 2-2. Module Registers / Memories Memory-Map (continued)

Target Name

Memory
Select

Address Range

Start

End

Frame Size

Actual Size

Response for
Access to
Unimplemented
Locations in
Frame

MIBADC1 RAM

MIBADC1 Look-UP
Table

PCS[31]

OXFF3E_0000

OXFF3F_FFFF

128kB

8kB

Wrap around for
accesses to
unimplemented
address offsets
lower than
Ox1FFF.

384 bytes

Look-Up Table
for ADC1
wrapper. Starts
at address offset
0x2000 and
ends at address
offset 0x217F.
Wrap around for
accesses
between offsets
0x0180 and
O0x3FFF. Abort
generation for
accesses
beyond offset
0x4000.

NHET2 RAM

PCS[34]

OxFF44_0000

OXFF45_FFFF

128kB

16kB

Wrap around for
accesses to
unimplemented
address offsets
lower than
Ox3FFF. Abort
generated for
accesses
beyond Ox3FFF.

NHET1 RAM

PCS[35]

OXFF46_0000

OXFF47_FFFF

128kB

16kB

Wrap around for
accesses to
unimplemented
address offsets
lower than
Ox3FFF. Abort
generated for
accesses
beyond Ox3FFF.

HET TU2 RAM

PCS[38]

OXFFAC_0000

OXFF4D_FFFF

128kB

1kB

Abort

HET TU1 RAM

PCS[39]

OXFF4E_0000

OXFF4F_FFFF

128kB

1kB

Abort

FlexRay TU RAM

PCS[40]

O0xFF50_0000

OXFF51_FFFF

128kB

1kB

Abort

Coresight Debug Components

CoreSight Debug
ROM

Cscs[o]

OXFFAOQ_0000

OXFFAOQ_OFFF

4kB

4kB

Reads return
zeros, writes
have no effect

Cortex-R5F Debug

cscs[y]

OXFFAOQ_1000

OXFFAO_1FFF

4kB

4kB

Reads return
zeros, writes
have no effect

ETM-R5

cscs2]

OXFFAQ_2000

OXFFAOQ_2FFF

4kB

4kB

Reads return
zeros, writes
have no effect

CoreSight TPIU

cscs[3]

OXFFAOQ_3000

OxXFFAOQ_3FFF

4kB

4kB

Reads return
zeros, writes
have no effect

POM

cscs4]

OXFFAQ_4000

OXFFAQ_4FFF

4kB

4kB

Reads return
zeros, writes
have no effect
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Table 2-2. Module Registers / Memories Memory-Map (continued)

Target Name

Memory
Select

Address Range

Start

End

Frame Size

Actual Size

Response for
Access to
Unimplemented
Locations in
Frame

CTi1

cscs[7]

OXFFAQ_7000

OXFFAQ_7FFF

4kB

4kB

Reads return
zeros, writes
have no effect

CTI2

cscsig]

OXFFAOQ_8000

OxFFAO_8FFF

4kB

4kB

Reads return
zeros, writes
have no effect

CTI3

cscs[9]

OXFFAOQ_9000

OXFFAO_9FFF

4kB

4kB

Reads return
zeros, writes
have no effect

CTi4

CSCS[10]

OXFFAO_A000

OxFFAO_AFFF

4kB

4kB

Reads return
zeros, writes
have no effect

CSTF

CSCS[11]

OxFFAO_B000

OXFFAQ_BFFF

4kB

4kB

Reads return
zeros, writes
have no effect

Registers under PCR3 (Peripheral Segment 3)

PCR3 registers

PS[31:30]

OXFFF7_8000

OXFFF7_87FF

2kB

2kB

Reads return
zeros, writes
have no effect

FTU

PS[23]

OXFFF7_A000

OXFFF7_A1FF

512B

512B

Reads return
zeros, writes
have no effect

HTU1

PS[22]

OxFFF7_A400

OXFFF7_A4FF

256B

256B

Abort

HTU2

PS[22]

OXFFF7_A500

OXFFF7_A5FF

256B

256B

Abort

NHET1

PS[17]

OxFFF7_B800

OXFFF7_B8FF

256B

256B

Reads return
zeros, writes
have no effect

NHET2

PS[17]

OxFFF7_B900

OXFFF7_BOFF

256B

256B

Reads return
zeros, writes
have no effect

GIO

PS[16]

OxFFF7_BCO00

OXFFF7_BCFF

256B

256B

Reads return
zeros, writes
have no effect

MIBADC1

PS[15]

OXFFF7_C000

OXFFF7_C1FF

512B

512B

Reads return
zeros, writes
have no effect

MIBADC2

PS[15]

OXFFF7_C200

OXFFF7_C3FF

512B

512B

Reads return
zeros, writes
have no effect

FlexRay

PS[12]+PS[13]

OXFFF7_C800

OXFFF7_CFFF

2kB

2kB

Reads return
zeros, writes
have no effect

12C1

PS[10]

OxFFF7_D400

OXFFF7_DAFF

256B

256B

Reads return
zeros, writes
have no effect

12C2

PS[10]

OXFFF7_D500

OxFFF7_D5FF

256B

256B

Reads return
zeros, writes
have no effect

DCAN1

PS[8]

OxFFF7_DC00

OXFFF7_DDFF

512B

512B

Reads return
zeros, writes
have no effect

DCAN2

PS8

OxFFF7_DEOO

OXFFF7_DFFF

512B

512B

Reads return
zeros, writes
have no effect
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Table 2-2. Module Registers / Memories Memory-Map (continued)

Address Range Response for
Access to

Unimplemented

Target Name

Memory
Select

Start

End

Frame Size

Actual Size

Locations in
Frame

DCAN3

PS[7]

OxFFF7_E000

OXFFF7_E1FF

512B

512B

Reads return
zeros, writes
have no effect

DCAN4

PS[7]

OxFFF7_E200

OXFFF7_E3FF

512B

512B

Reads return
zeros, writes
have no effect

LIN1

PSI6]

OxFFF7_E400

OXFFF7_E4FF

256B

256B

Reads return
zeros, writes
have no effect

SCI3

PS[6]

OxFFF7_E500

OXFFF7_E5FF

256B

256B

Reads return
zeros, writes
have no effect

LIN2

PS[6]

OxFFF7_E600

OXFFF7_E6FF

256B

256B

Reads return
zeros, writes
have no effect

SCl4

PS[6]

OxFFF7_E700

OXFFF7_E7FF

256B

256B

Reads return
zeros, writes
have no effect

MibSPI1

PS[2]

OxFFF7_F400

OXFFF7_F5FF

512B

512B

Reads return
zeros, writes
have no effect

MibSPI2

PS[2]

OxFFF7_F600

OXFFF7_F7FF

512B

512B

Reads return
zeros, writes
have no effect

MibSPI3

PS[1]

OxFFF7_F800

OXFFF7_FOFF

512B

512B

Reads return
zeros, writes
have no effect

MibSPI4

PS[1]

OxFFF7_FA00

OXFFF7_FBFF

512B

512B

Reads return
zeros, writes
have no effect

MibSPI5

PS[0]

OxFFF7_FC00

OXFFF7_FDFF

512B

512B

Reads return
zeros, writes
have no effect

System Modules Control Registers and Memories under PCR1 (Peripheral Segment 1)

DMA RAM

PPCS[0]

OXFFF8_0000

OXFFF8_OFFF

4kB

4kB

Abort

VIM RAM

PPCS[2]

OXFFF8_2000

OXFFF8_2FFF

4kB

4kB

Wrap around for
accesses to
unimplemented
address offsets
lower than
Ox2FFF.

RTP RAM

PPCS[3]

OxFFF8_3000

OXFFF8_3FFF

4kB

4kB

Abort

Flash Wrapper

PPCS[7]

OxFFF8_7000

OXFFF8_7FFF

4kB

4kB

Abort

eFuse Farm
Controller

PPCS[12]

OxFFF8_C000

OXFFF8_CFFF

4kB

4kB

Abort

Power Domain
Control (PMM)

PPSE[0]

OXFFFF_0000

OXFFFF_O1FF

512B

512B

Abort

FMTM

Note: This module is
only used by TI during

test

PPSE[1]

OxFFFF_0400

OXFFFF_O5FF

512B

512B

Reads return
zeros, writes
have no effect

STC2 (NHET1/2)

PPSE[2]

OXFFFF_0800

OXFFFF_08FF

256B

256B

Reads return
zeros, writes
have no effect

SCM

PPSE[2]

OXFFFF_0AQ0

OXFFFF_OAFF

256B

256B

Abort
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Table 2-2. Module Registers / Memories Memory-Map (continued)

Address Range

Response for
Access to
Unimplemented

Frame 1 (see platform
architecture
specification)

Memory Locations in
Target Name Select Start End Frame Size Actual Size Frame
EPC PPSE[3] OXFFFF_0CO00 OXFFFF_OFFF 1kB 1kB Abort
PCRL1 registers PPSE[4]- OxFFFF_1000 OXFFFF_17FF 2kB 2kB Reads return
PPSE[5] zeros, writes
have no effect
NMPU (PS_SCR_S) PPSE[6] OxFFFF_1800 OXFFFF_19FF 512B 512B Abort
NMPU (DMA Port A) PPSE[6] OXFFFF_1A00 OXFFFF_1BFF 512B 512B Abort
Pin Mux Control PPSE[7] OXFFFF_1C00 OXFFFF_1FFF 2kB 1kB Reads return
(IoMM) zeros, writes
have no effect
System Module - PPS[0] OxFFFF_E100 OXFFFF_E1FF 256B 256B Reads return
Frame 2 (see platform zeros, writes
architecture have no effect
specification)
PBIST PPS[1] OxFFFF_E400 OxFFFF_E5SFF 512B 512B Reads return
zeros, writes
have no effect
STC1 (Cortex-R5F) PPS[1] OxFFFF_E600 OXFFFF_E6FF 256B 256B Reads return
zeros, writes
have no effect
DCC1 PPS[3] OXFFFF_EC00 | OxFFFF_ECFF 256B 256B Reads return
zeros, writes
have no effect
DMA PPS[4] OxXFFFF_F000 OxFFFF_F3FF 1kB 1kB Abort
DCC2 PPS[5] OxFFFF_F400 OXFFFF_F4FF 256B 256B Reads return
zeros, writes
have no effect
ESM register PPS[5] OxFFFF_F500 OXFFFF_F5FF 256B 256B Reads return
zeros, writes
have no effect
CCM-R5 PPS[5] OxFFFF_F600 OXFFFF_F6FF 256B 256B Reads return
zeros, writes
have no effect
DMM PPS[5] OxFFFF_F700 OXFFFF_F7FF 256B 256B Reads return
zeros, writes
have no effect
L2RAMW PPS[6] OXFFFF_F900 OxFFFF_F9FF 256B 256B Abort
RTP PPS[6] OXFFFF_FAOQO0 OXFFFF_FAFF 256B 256B Reads return
zeros, writes
have no effect
RTI + DWWD PPS[7] OxFFFF_FCO00 OXFFFF_FCFF 256B 256B Reads return
zeros, writes
have no effect
VIM PPS[7] OxFFFF_FDOO | OxFFFF_FEFF 512B 512B Reads return
zeros, writes
have no effect
System Module - PPS[7] OXFFFF_FFO0 OXFFFF_FFFF 256B 256B Reads return

zeros, writes
have no effect
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2.2.3 Flash on Microcontrollers

The TMS570LC43x microcontrollers support up to 4 MB of flash for use as program memory. The
microcontrollers also support a separate 128kB flash bank for use as emulated EEPROM.

Refer to the device data manual for electrical and timing specifications related to the flash module.

2.2.3.1 Flash Bank Sectoring Configuration

The bank is divided into multiple sectors. A flash sector is the smallest region in the flash bank that must
be erased. The sectoring configuration of each flash bank is shown in Table 2-3.

» The Flash banks are 288-bit wide bank with ECC support.
e The flash bank7 can be programmed while executing code from flash bankO.
» Code execution is not allowed from flash bank?7.
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Table 2-3. Flash Memory Banks and Sectors

Sector Number

Sector Size

Low Address

High Address

Bank 0: 2.0 MBytes

0 16K Bytes 0x0000_0000 0x0000_3FFF
1 16K Bytes 0x0000_4000 0x0000_7FFF
2 16K Bytes 0x0000_8000 0x0000_BFFF
3 16K Bytes 0x0000_C000 0x0000_FFFF
4 16K Bytes 0x0001_0000 0x0001_3FFF
5 16K Bytes 0x0001_4000 0x0001_7FFF
6 32K Bytes 0x0001_8000 0x0001_FFFF
7 128K Bytes 0x0002_0000 0x0003_FFFF
8 128K Bytes 0x0004_0000 0x0005_FFFF
9 128K Bytes 0x0006_0000 0x0007_FFFF
10 256K Bytes 0x0008_0000 0x000B_FFFF
11 256K Bytes 0x000C_0000 0x000F_FFFF
12 256K Bytes 0x0010_0000 0x0013_FFFF
13 256K Bytes 0x0014_0000 0x0017_FFFF
14 256K Bytes 0x0018_0000 0x001B_FFFF
15 256K Bytes 0x001C_0000 0x001F_FFFF
Bank 1: 2.0 Mbytes
0 128K Bytes 0x0020_0000 0x0021_FFFF
1 128K Bytes 0x0022_0000 0x0023_FFFF
2 128K Bytes 0x0024_0000 0x0025_FFFF
3 128K Bytes 0x0026_0000 0x0027_FFFF
4 128K Bytes 0x0028_0000 0x0029_FFFF
5 128K Bytes 0x002A_0000 0x002B_FFFF
6 128K Bytes 0x002C_0000 0x002D_FFFF
7 128K Bytes 0x002E_0000 0x002F_FFFF
8 128K Bytes 0x0030_0000 0x0031_FFFF
9 128K Bytes 0x0032_0000 0x0033_FFFF
10 128K Bytes 0x0034_0000 0x0035_FFFF
11 128K Bytes 0x0036_0000 0x0037_FFFF
12 128K Bytes 0x0038_0000 0x0039_FFFF
13 128K Bytes 0x003A_0000 0x003B_FFFF
14 128K Bytes 0x003C_0000 0x003D_FFFF
15 128K Bytes 0x003E_0000 0x003F_FFFF
Bank 7: 128 kBytes
0 4K Bytes 0xF020_0000 0xF020_OFFF
31 4K Bytes 0xF021_F000 0xF021_FFFF
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2.2.3.2 ECC Protection for Flash Accesses

The TMS570LC43x microcontrollers protect all accesses to the on-chip level 2 flash memory by dedicated
Single-Bit Error Correction Double-Bit Error Detection (SECDED) logic.

The access to the program memory — flash bank 0, 1 and 7 are protected by SECDED logic implemented
inside the ARM Cortex-R5F CPU.

The SECDED logic implementation uses Error Correction Codes (ECC) for correcting single-bit errors and
for detecting multiple-bit errors in the values read from the flash arrays. There is an 8-bit ECC for every 64
bits of data. The ECC for the level 2 flash memory contents needs to be calculated by an external tool
such as nowECC. The ECC can then be programmed into the flash array along with the actual application
code.

The ECC for the flash array is stored in the flash itself, and is mapped to a region starting at 0xF0400000
for the main flash bank 0 and 1, and to a region starting at 0xF0100000 for the EEPROM emulation flash
bank 7.

NOTE: The SECDED logic inside the CPU is permanently enabled for the AXI-M and AXI-S
interfaces.

Code Example for Enabling ECC Protection for Main Flash Accesses:

When the CPU detects an ECC single-, or double-bit error on a read from the flash memory, it signals this
on a dedicated “Event” bus. This event bus signaling is also not enabled by default and must be enabled
by the application. The below code example can be used to enable the CPU event signaling.

MRC p15,#0,r1,c9,cl2,#0 ;Enabling Event monitor states
ORR rl1, ri1, #0x00000010
MCR p15,#0,r1,c9,cl2,#0 ;Set 4th bit (*X") of PMNC register

MRC p15,#0,r1,c9,cl2,#0

The ECC error events exported onto the Event bus is first captured by the Error Profiling Controller (EPC)
module and in turn generates error signals that are input to the central Error Signaling Module (ESM).

2.2.3.3 Error Profiling Module (EPC)

The main idea of EPC is to enable the system to tolerate a certain amount of ECC correctable errors on
the same address repeatedly in the memory system with minimal runtime overhead. EPC will record
different single-bit error addresses in a Content Addressable Memory (CAM). If a correctable ECC error is
generated on a repeating address, the EPC will not raise an error to ESM module. This tolerance avoids
the application to handle the same error when the code is in a repeating loop. There are 4correctable error
interfaces implemented in EPC to capture correctable errors from 4 different sources. There are also 2
uncorrectable error interfaces implemented in EPC to capture uncorrectable errors from 2 different
sources. Main features of EPC are:

» Capture the addresses of the correctable ECC faults from different sources such as CPU cores, L2
SRAM and interconnect into a 32-entry CAM (Content Addressable Memory)

» For correctable faults, the error handling depends on the following conditions:
— ifthe incoming address is already in the 32-entry CAM, discard the fail. No error generated to ESM.

— if the address is not in the CAM list, and the CAM has empty entries, add the address into the CAM
list. In addition, raise the error signal to the ESM group 1 if enabled.

— if the address is not in the CAM list, and the CAM has no empty entries, always raise the error
signal to the ESM group 1.

* A 4-entry FIFO to store the correctable error events and addresses for each channel interface.
e For uncorrectable faults, capture the address and assert error signal to the ESM group 2.
Each EPC interface corresponds to a bit field in some of the EPC registers. Table 2-4 shows only those

registers that associate the bits to a specific interface for this device. See EPC chapter for the full list of
registers.
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Figure 2-4. EPC Integration Diagram
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Table 2-4. EPC Registers Bit Mapping

Address q g
Offset Register Name Bit # Error Source Remark
Bit associates with the Uncorrectable ECC error
detected by the CPU Interconnect Subsystem
0 Uncorrectable ECC for for the DMA interface
DMA interface See Interconnect chapter for details on the
ECC generation and evaluation for DMA
interface
8h UERRSTAT
Bit associates with the Uncorrectable ECC error
detected by the CPU Interconnect Subsystem
1 Uncorrectable ECC for for the PS_SCR_M interface
PS_SCR_M interface See Interconnect chapter for details on the
ECC generation and evaluation for DMA
interface
Bit associates with the FIFO full status for the
interface that is used to capture the CPU
0 CPU Correctable ECC error correctable error event
Correctable error event exported by CPU's
event bus.
1 Reserved
Bit associates with the FIFO full status for the
interface that is used to capture the DMA
5 Correctable ECC for correctable error event
DMA interface Correctable error event detected by the CPU
Interconnect Subsystem for the DMA PortA
interface.
10h FIFOFULLSTAT ; - ;
Bit associates with the FIFO full status for the
interface that is used to capture the
3 Correctable ECC for PS_SCR_M correctable error event
interf
PS_SCR_M interface Correctable error event detected by the CPU
Interconnect Subsystem for the PS_SCR_M
interface.
Bit associates with the FIFO full status for the
interface that is used to capture the L2 SRAM
Correctable ECC error from L2 correctaple error event
4 SRAM Correctable error event detected by the L2
SRAM wrapper during the read phase of a
Read-Modify-Write operation due to a less than
64-bit write from the bus master.
Bit associates with the FIFO overflow status for
0 CPU Correctable ECC error the interface that is used to capture the CPU
correctable error event
1 Reserved
Correctable ECC for Bit a_lssociates With the FIFO overflow status for
2 ; the interface that is used to capture the DMA
DMA interface
14h OVRFLWSTAT correctable error event
5 Correctable ECC for B;]it a_lsso?iateshwith the I;IFO overflowhstatus for
PS SCR M interface the interface that is used to capture the
- - PS_SCR_M correctable error event
Correctable ECC error from L2 Bit a_lssociates With the FIFO overflow status for
4 SRAM the interface that is used to capture the L2
SRAM correctable error event
. Uncorrectable ECC for Uncorrectable error address register for the
20h UERRADDRO 31:.0 DMA interface DMA interface
. Uncorrectable ECC for Uncorrectable error address register for the
24h UERRADDR1 31:.0 PS_SCR_M interface PS_SCR M interface
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2.2.4 On-Chip SRAM

Several SRAM modules are implemented on the device to support the functionality of the modules

included.

Reads from both the level 1 and level 2 SRAM are protected by ECC calculated inside the CPU. Reads
from all other memories are protected by either the parity with configurable odd or even parity scheme or

ECC that is evaluated in parallel with the actual read.

The TMS570LC43x microcontrollers are targeted towards safety-critical applications, and it is critical for
any failures in the on-chip SRAM modules to be identified before these modules are used for safety-critical
functions. These microcontrollers support a Programmable Built-In Self-Test (PBIST) mechanism that is
used to test each on-chip SRAM module for faults. The PBIST is usually run on device start-up as it is a
destructive test and all contents of the tested SRAM module are overwritten during the test.

The microcontrollers also support a hardware-based auto-initialization of on-chip SRAM modules. This
process also takes into account the read protection scheme implemented for each SRAM module — ECC

or parity.

Tl recommends that the PBIST routines be executed on the SRAM modules prior to the auto-initialization.

The following sections describe these two processes.

2.2.4.1 PBIST RAM Grouping and Algorithm Mapping For On-Chip SRAM Modules

Table 2-5 shows the groupings of the various on-chip memories for PBIST. It also lists the memory types
and their assigned RAM Group Select (RGS) and Return Data Select (RDS). Refer to the PBIST chapter

for more details on the usage of the RGS and RDS information.

Table 2-5. PBIST Memory Grouping

Module RAM Group # RGS RDS Memory Type
PBIST_ROM 1 1 1 ROM
STC1_1_ROM_R5 2 14 1 ROM
STC1_2_ROM_R5 3 14 2 ROM
STC2_ROM_N2HET 4 15 1 ROM
AWM1 5 2 1 Two-port
DCAN1 6 3 1to6 Two-port
DCAN2 7 4 1to6 Two-port
DMA 8 5 1to6 Two-port
HTU1 9 6 1to6 Two-port
MIBSPI1 10 8 lto4 Two-port
MIBSPI2 11 9 lto4 Two-port
MIBSPI3 12 10 lto4 Two-port
N2HET1 13 11 1to 12 Two-port
VIM 14 12 1,2 Two-port
Reserved 15 13 1,2 Two-port
RTP 16 16 1to 12 Two-port
ATB 17 17 1to 16 Two-port
AWM2 18 18 1 Two-port
DCAN3 19 19 1to6 Two-port
DCAN4 20 20 1to6 Two-port
HTU2 21 21 1to6 Two-port
MIBSPI14 22 22 lto4 Two-port
MIBSPI5 23 23 lto4 Two-port
N2HET2 24 24 1to 12 Two-port
FTU 25 25 1 Two-port
FRAY_INBUF_OUTBUF 26 26 1to8 Two-port
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Table 2-5. PBIST Memory Grouping (continued)

Module RAM Group # RGS RDS Memory Type
CPGMAC_STATE_RXADDR 27 27 1to3 Two-port
CPGMAC_STAT_FIFO 28 27 4106 Two-port
L2RAMW 29 7 1 Single-port
6 Single-port
L2RAMW 30 32 1 Single-port
6 Single-port
11 Single-port
16 Single-port
21 Single-port
26 Single-port
R5_ICACHE 31 40 Single-port
Single-port
11 Single-port
16 Single-port
R5_DCACHE 32 41 Single-port
Single-port
11 Single-port
16 Single-port
21 Single-port
26 Single-port
Reserved 33 43 Single-port
Single-port
11 Single-port
16 Single-port
Reserved 34 44 Single-port
Single-port
11 Single-port
16 Single-port
21 Single-port
26 Single-port
FRAY_TRBUF_MSGRAM 35 26 9to 11 Single-port
CPGMAC_CPPI 36 27 7 Single-port
R5_DCACHE_Dirty 37 42 2 Single-port
Reserved 38 45 2 Single-port
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Table 2-6 maps the different algorithms supported in application mode for the RAM groups. The table also
lists the background pattern options available for each algorithm.

Table 2-6. PBIST Algorithm Mapping

ALGO Memories Available Valid
Register Under Background RINFOL/RINFOU
Sr. No. Value Algorithm Test Patterns Valid RAM Groups Register Value
1 0x00000001 triple_read_slow_read ROM 1,2,3,4 0x0000000F/
0x00000000
2 0x00000002 triple_read_fast_read ROM 1,234 0x0000000F/
0x00000000
3 0x00000004 march13n Two-port 0x00000000, 5,6,7,8,9,10,11,12,13 OxXOFFFBFFO/
0x96699669, , 0x00000000
OxOFOFOFOF, 14,16,17,18,19,20,21
OXAA55AA55, ,
0xC3C3C3C3 | 22,23,24,25,26,27,28
4 0x00000008 march13n Single-port 0x00000000, 29,30,31,32,35,36,37 0xF0000000/
0x96699669, 0x0000001C
0XOFOFOFOF,
OXAA55AA55,
0xC3C3C3C3

NOTE: Recommended Memory Test Algorithm

March13 is the most recommended algorithm for the memory self-test.

For GCLK1 = 300 MHz, HCLK = 150 MHz, VCLK = 75 MHz, PBIST ROM_CLK = 75 MHz, the March13
algorithm takes about 29.08 ms to run on all on-chip SRAMs.

NOTE: PBIST ROM_CLK can be prescaled from GCLK1 via ROM_DIV bits of the MSTGCR

register. The valid ratio is either /1, /2 or /4 or /8. See Section 2.5.1.20 for detail. Maximum
PBIST ROM_CLK frequency supported is 82.5MHz.
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2.2.4.2 Auto-Initialization of On-Chip SRAM Modules

The device system provides the capability to perform a hardware initialization on most memories on the
system bus and on the peripheral bus. The memory used for the FlexRay message objects is ECC
protected but is not directly CPU addressable, hence there is no memory auto-initialization support for this
memory.

The intent of having the hardware initialization is to program the memory arrays with error detection
capability to a known state based on their error detection scheme — odd/even parity or ECC. For example,
the contents of the CPU level 2 SRAM after power-on reset is unknown. A hardware auto-initialization can
be started so that there is no ECC error.

NOTE: Effect of ECC or Parity on Memory Auto-Initialization

The ECC or parity should be enabled on the RAMs before hardware auto-initialization starts
if parity or ECC is being used.

Auto-Initialization Sequence:

1. Enable the global hardware memory initialization key by programming 0xA into MINITGCR[3:0], the
Memory Initialization Key field (MINITGENA) of the Memory Hardware Initialization Global Control
Register (MINITGCR) register.

2. Select the module on which the memory hardware initialization has to be performed by programming
the appropriate value into the MSINENA(31-0) bits in the MSINENA register. See Table 2-7.

3. If the global auto-initialization scheme is enabled, the corresponding module will initialize its memories
based on its memory error checking scheme (even parity or odd parity or ECC).

4. When the memory initialization is complete, the module will signal “memory initialization done”, which
sets the corresponding bit in the system module MIDONE field of the MINISTAT register to indicate the
completion of its memory initialization.

5. When the memory hardware initialization completes for all modules, (indicated by each module’s
MIDONE bit being set), the memory hardware initialization done bit (MINIDONE) is set in the
MSTCGSTAT register.

Figure 2-5. Hardware Memory Initialization Protocol

Write to enable
MINTIGENA key

Write to enable
MSINENAN ’ \

(where n = 31:0)

When each enabled module completes
Po”MNII}\J[?g'INAE'n ﬂel_dtof its hardware initialization, the -
register corresponding MIIDONE bit is set.
(where n = 31:0)
After all enabled modules’ hardware initializatio
Poll MINIDONE bit completes, the MINIDONE bit is set, indicating
MSTCGSTAT[Bj all hardware memory initialization is done.
— Black indicates System register activity.
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Table 2-7. Memory Initialization Select Mapping®®

Memory Address Range
Connecting Protection SYS.MSINENA L2RAMW.MEMINT_ENA
Module Scheme Base Address Ending Address Register Bit # Register Bit #©

L2 SRAM ECC 0x08000000 0x0800FFFF 0 0

L2 SRAM ECC 0x08010000 0x0801FFFF 0 1

L2 SRAM ECC 0x08020000 0x0802FFFF 0 2

L2 SRAM ECC 0x08030000 0x0803FFFF 0 3

L2 SRAM ECC 0x08040000 0x0804FFFF 0 4

L2 SRAM ECC 0x08050000 Ox0805FFFF 0 5

L2 SRAM ECC 0x08060000 0x0806FFFF 0 6

L2 SRAM ECC 0x08070000 0x0807FFFF 0 7
MIBSPI5 RAM® ECC OxFFOA0000 OxFFOBFFFF 12 n/a
MIBSPI4 RAM® ECC 0xFF060000 OXxFFO7FFFF 19 n/a
MIBSPI3 RAM® ECC OxFFOC0000 OxFFODFFFF 11 n/a
MIBSPI2 RAM® ECC 0xFF080000 OxFFO9FFFF 18 n/a
MIBSPI1 RAM® ECC OxFFOEO000 OxFFOFFFFF 7 n/a
DCAN4 RAM ECC 0xFF180000 OXFF19FFFF 20 n/a
DCAN3 RAM ECC OxFF1A0000 OxFF1BFFFF 10 n/a
DCAN2 RAM ECC OxFF1C0000 OxFF1DFFFF n/a
DCAN1 RAM ECC OxFF1E0000 OxFF1FFFFF n/a
MIBADC2 RAM Parity OxFF3A0000 OxFF3BFFFF 14 n/a
MIBADC1 RAM Parity OxFF3E0000 OxFF3FFFFF 8 n/a
NHET2 RAM Parity 0xFF440000 OXFF45FFFF 15 n/a
NHET1 RAM Parity 0xFF460000 OXFF47FFFF 3 n/a
HET TU2 RAM Parity OxFF4C0000 OxFF4DFFFF 16 n/a
HET TU1 RAM Parity OxFF4E0000 OxFF4FFFFF 4 n/a
DMA RAM ECC OxFFF80000 OxFFF80FFF n/a
VIM RAM ECC OxFFF82000 OXFFF82FFF 2 n/a
FlexRay TU RAM ECC 0xFF500000 OXFF51FFFF 13 n/a

(6]

@

@®)

@)

If parity protection is enabled for the peripheral SRAM modules, then the parity bits will also be initialized along with the SRAM

modules.

If ECC protection is enabled for the CPU data RAM or peripheral SRAM modules, then the auto-initialization process also
initializes the corresponding ECC space.
The level 2 SRAM range from 128kB to 512kB is divided into 6 memory regions. Each region has an associated control bit to
enable auto-initialization.
The MibSPIx modules perform an initialization of the transmit and receive RAMs as soon as the multi-buffered mode is enabled.
This is independent of whether the application has already initialized these RAMs using the auto-initialization method or not. The
MibSPIx modules need to be released from reset by writing 1 to their SPIGCRO registers before starting auto-initialization on

their respective RAMs.
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2.3 Exceptions
An “Exception” is an event that makes the processor temporarily halt the normal flow of program
execution, for example, to service an interrupt from a peripheral. Before attempting to handle an
exception, the processor preserves the critical parts of the current processor state so that the original
program can resume when the handler routine has finished.
The following sections describe three exceptions — Reset, Abort and the System Software Interrupts.
For complete details on all exceptions, refer to the ARM® Cortex®-R5F Technical Reference Manual.
2.3.1 Resets
The TMS570LC43x microcontroller can be reset by either of the conditions described in Table 2-8. Each
reset condition is indicated in the System Exception Status Register (SYSESR).
The device nRST terminal is an I/O. It can be driven low by an external circuit to force a warm reset on the
microcontroller. This terminal will be driven low as an output for a minimum of 32 peripheral clock (VCLK)
cycles for any device system reset condition. As a result the EXTRST bit in the SYSESR register,
SYSESRJ3], gets set for all reset conditions listed in Table 2-8. The nRST is driven low as an output for a
longer duration during device power-up or whenever the power-on reset (nPORRST) is driven low
externally. Refer the device data manual for the electrical and timing specifications for the nRST.
Table 2-8. Causes of Resets

Condition Description

Driving nPORRST pin low Cold reset, or power-on reset. This reset signal is typically driven by an external voltage

externally supervisor. This reset is flagged by the PORST bit in the SYSESR register, SYSESR[15].

Voltage Monitor reset The microcontroller has an embedded voltage monitor that generates a power-on reset when
the core voltage gets out of a valid range, or when the I/O voltage falls below a threshold.
This reset is also flagged by the PORST bit in the SYSESR register, SYSESR[15].

Note: The voltage monitor is not an alternative for an external voltage supervisor.

Driving nRST pin low externally Warm reset. This reset input is typically used in a system with multiple ICs and which requires
that the microcontroller also gets reset whenever the other IC detects a fault condition. This
reset is flagged by the EXTRST bit in the SYSESR, register SYSESR][3].

Oscillator failure This reset is generated by the system module when the clock monitor detects an oscillator fail
condition. Whether or not a reset is generated is also dictated by a register in the system
module. This reset is flagged by the OSCRST bit in the SYSESR register, SYSESR[14].

Software reset This reset is generated by the application software writing a 1 to bit 15 of System Exception
Control Register (SYSECR) or a 0 to bit 14 of SYSECR. It is typically used by a bootloader
type of code that uses a software reset to allow the code execution to branch to the
application code once it is programmed into the program memory. This reset is flagged by the
SWRST bit in the SYSESR register, SYSESR[4].

CPU reset This reset is generated by the CPU self-test controller (LBIST) or by changing the memory
protection (MMU/MPU) configuration in the CPURSTCR register or after the CPU
Interconnect Subsystem self test. This reset is flagged by the CPURST bit in the SYSESR
register, SYSESR[5].

Debug reset The ICEPICK logic implemented on the microcontroller allows a system reset to be generated
via the debug logic. This reset is flagged by the DBGRST bit in the SYSESR register,
SYSESR[13].

Watchdog reset This reset is generated by the digital windowed watchdog (DWWD) module on the
microcontroller. The DWWD can generate a reset whenever the watchdog service window is
violated. This reset is flagged by the WDRST bit in the SYSESR register, SYSESR[13].

2.3.2 Aborts
When the ARM Cortex-R5F processor's memory system cannot complete a memory access successfully,
an abort is generated. An error occurring on an instruction fetch generates a prefetch abort. Errors
occurring on data accesses generate data aborts. Aborts are also categorized as being either precise or
imprecise.
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2.3.2.1 Prefetch Aborts

When a Prefetch Abort (PABT) occurs, the processor marks the prefetched instruction as invalid, but does
not take the exception until the instruction is to be executed. If the instruction is not executed, for example
because a branch occurs while it is in the pipeline, the abort does not take place.

All prefetch aborts are precise aborts.

2.3.2.2 Data Aborts

An error occurring on a data memory access can generate a data abort. If the instruction generating the
memory access is not executed, for example, because it fails its condition codes, or is interrupted, the
data abort does not take place.

A Data Abort (DABT) can be either precise or imprecise, depending on the type of fault that caused it.

2.3.2.3 Precise Aborts

A precise abort, also known as a synchronous abort, is one for which the exception is guaranteed to be
taken on the instruction that generated the aborting memory access. The abort handler can use the value
in the Link Register (r14_abt) to determine which instruction generated the abort, and the value in the
Saved Program Status Register (SPSR_abt) to determine the state of the processor when the abort
occurred.

2.3.2.4 Imprecise Aborts

An imprecise abort, also known as an asynchronous abort, is one for which the exception is taken on a
later instruction to the instruction that generated the aborting memory access. The abort handler cannot
determine which instruction generated the abort, or the state of the processor when the abort occurred.
Therefore, imprecise aborts are normally fatal.

Imprecise aborts can be generated by store instructions to normal-type or device-type memory. When the
store instruction is committed, the data is normally written into a buffer that holds the data until the
memory system has sufficient bandwidth to perform the write access. This gives read accesses higher
priority. The write data can be held in the buffer for a long period, during which many other instructions
can complete. If an error occurs when the write is finally performed, this generates an imprecise abort.

The TMS570LC43x microcontroller architecture applies techniques at the system level to mitigate the
impact of imprecise aborts. System level adoption of write status sidebands to the data path allow bus
masters to comprehend imprecise aborts, turning them into precise aborts. In cases where this approach
is not feasible, buffering bridges or other sources of imprecision may build a FIFO of current transactions
such that an imprecise abort may be registered at the point of imprecision for later analysis.

Masking Of Imprecise Aborts:

The nature of imprecise aborts means that they can occur while the processor is handling a different
abort. If an imprecise abort generates a new exception in such a situation, the banked link register
(R14_abt) and the Saved Processor Status Register (SPSR_abt) values are overwritten. If this occurs
before the data is pushed to the stack in memory, the state information about the first abort is lost. To
prevent this from happening, the Current Processor Status Register (CPSR) contains a mask bit to
indicate that an imprecise abort cannot be accepted, the A-bit. When the A-bit is set, any imprecise abort
that occurs is held pending by the processor until the A-bit is cleared, when the exception is actually
taken. The A-bit is automatically set when abort, IRQ or FIQ exceptions are taken, and on reset. The
application must only clear the A-bit in an abort handler after the state information has either been stacked
to memory, or is no longer required.

NOTE: Default Behavior for Imprecise Aborts

The A-bit in the CPSR is set by default. This means that no imprecise abort exception will
occur. The application must enable imprecise abort exception generation by clearing the A-
bit of the CPSR.
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2.3.2.5 Conditions That Generate Aborts

2.3.3

An Abort is generated under the following conditions on the TMS570LC43x microcontrollers.
e Access to an illegal address (a non-implemented address)

» Access to a protected address (protection violation)

e Parity / ECC / Time-out Error on a valid access

lllegal Addresses:

The illegal addresses and the responses to an access to these addresses are defined in Table 2-2.
Addresses Protected By MPU:

For more details on the MPU configuration, refer to the ARM® Cortex®-R5F Technical Reference Manual.

A memory access violation is logged as a permission fault in the CPU’s fault status register and the virtual
address of the access is logged into the CPU'’s fault address register.

Protection of Peripheral Register and Memory Frames:

Accesses to the peripheral register and memory frames can be protected either by configuring the MPU or
by configuring the Peripheral Central Resource (PCR) controller registers.

The PCR module PPROTSETX registers contain one bit per peripheral select quadrant. These bits define
the access permissions to the peripheral register frames. If the CPU attempts to write to a peripheral
register for which it does not have the correct permissions, a protection violation is detected and an Abort
occurs.

Some modules also enforce register updates to only be allowed when the CPU is in a privileged mode of
operation. If the CPU writes to these registers in user mode, the writes are ignored.

The PCR module PMPROTSETX registers contain one bit per peripheral memory frame. These bits define
the access permissions to the peripheral memory frames. If the CPU attempts to write to a peripheral
memory for which it does not have the correct permissions, a protection violation is detected and an Abort
occurs.

NOTE: No Access Protection for Reads

The PCR PPROTSETx and PMPROTSETX registers protect the peripheral registers and
memories against illegal writes by the CPU. The CPU can read from the peripheral registers
and memories in both user and privileged modes.

System Software Interrupts

The system module provides the capability of generating up to four software interrupts. A software
interrupt is generated by writing the correct key value to either of the four System Software Interrupt
Registers (SSIRx). The SSI registers also allow the application to provide a label for that software
interrupt. This label is an 8-bit value that can then be used by the interrupt service routine to perform the
required task based on the value provided. The source of the system software interrupt is reflected in the
system software interrupt vector (SSIVEC) register. The pending interrupt flag is captured in SSIF register.

NOTE: The SSIRx, SSIVEC and SSIF registers are banked registers. This allows the system
module to support up to two CPUs for system software interrupt generation. Each CPU wiill
have its own banked SSI registers. Both CPUs will see the SSI registers at the same
address. The system module decodes the unique master ID corresponding to the CPU's
access to the banked registers.
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2.4 Clocks

This section describes the clocking structure of the TMS570LC43x microcontrollers.

2.4.1 Clock Sources

The devices support up to 7 clock sources. These are shown in Table 2-9. The electrical specifications as
well as timing requirements for each of the clock sources are specified in the device data manual.

Table 2-9. Clock Sources

Clock Source # Clock Source Name Description
Main oscillator. This is the primary clock for the microcontroller and is the
0 OSCIN only clock that is input to the phase-locked loops. The oscillator frequency
must be between 5 and 20 MHz.
This is the output of the main PLL. The PLL is capable of modulating its
1 PLL1 . . 9
output frequency in a controlled manner to reduce the radiated emissions.
This clock source is not available and must not be enabled or used as
2 Reserved h
source for any clock domain.
3 EXTCLKINL _External clock input 1. A square wave input can_be applied to this device
input and used as a clock source inside the device.
LE LPO This is the low-frequency output of the internal reference oscillator. This is
typically an 80 KHz signal (CLK80K) that is used by the real-time interrupt
4 (Low-Frequency LPO) . A=
module for generating periodic interrupts to wake up from a low power
(CLK80K)
mode.
HF LPO This is the high-frequency output of the internal reference oscillator. This is
5 (High-Frequency LPO) | typically a 10 MHz signal (CLK10M) that is used by the clock monitor
(CLK10M) module as a reference clock to monitor the main oscillator frequency.
This is the output of the second PLL. There is no option of modulating this
PLL'’s output signal. This separate non-modulating PLL allows the
6 PLL2 . J
generation of an asynchronous clock source that is independent of the
CPU clock frequency.
7 EXTCLKIN2 _External clock input 2. A square wave input can_be applied to this device
input and used as a clock source inside the device.

2.4.1.1 Enabling / Disabling Clock Sources

Each clock source can be independently enabled or disabled using the set of Clock Source Disable
registers — CSDIS, CSDISSET and CSDISCLR.

Each bit in these registers corresponds to the clock source number indicated in Table 2-9. For example,
setting bit 1 in the CSDIS or CSDISSET registers disables the PLL#1.

NOTE: Disabling the Main Oscillator or HF LPO

By default, the clock monitoring circuit is enabled and checks for the main oscillator
frequency to be within a certain range using the HF LPO as a reference. If the main oscillator
and/or the HF LPO are disabled with the clock monitoring still enabled, the clock monitor will
indicate an oscillator fault. The clock monitoring must be disabled before disabling the main
oscillator or the HF LPO clock source(s).

The clock source is only disabled once there is no active clock domain that is using that clock source. Also
check the “Oscillator and PLL" user guide for more information on enabling / disabling the oscillator and

PLL.

On the TMS570LC43x microcontrollers, the clock sources 0, 4, and 5 are enabled by default.
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2.4.1.2 Checking for Valid Clock Sources

The application can check whether a clock source is valid or not by checking the corresponding bit to be
set in the Clock Source Valid Status (CSVSTAT) register. For example, the application can check if bit 1 in
CSVSTAT is set before using the output of PLL#1 as the source for any clock domain.

2.4.2 Clock Domains

The clocking on this device is divided into multiple clock domains for flexibility in control as well as clock
source selection. There are 10 clock domains on this device. Each of these are described in Table 2-10.

Each of the control registers listed in Table 2-10 are defined in Section 2.5. The AC timing characteristics
for each clock domain are specified in the device data manual.

Table 2-10. Clock Domains

Clock Disable Default Source Selection

Clock Domain Bit Source Register Special Considerations
» This the main clock from which HCLK is divided
down
* In phase with HCLK
GCLK1 CDDIS.0 OSCIN GHVSRC[3:0] + Is disabled separately from HCLK via the CDDISx

registers bit 0
» Can be divided by 1 up to 8 when running CPU self-

test (LBIST) using the CLKDIV field of the
STCCLKDIV register at address OxFFFFE108

» Divided from GCLK1 via HCLKCNTL register
HCLK CDDIS.1 OSCIN GHVSRC[3:0] + Allowable clock ratio from 1:1 to 4:1

* Is disabled via the CDDISx registers bit 1

» Divided down from HCLK via CLKCNTL register
» Can be HCLK/1, HCLK/2,... or HCLK/16

VCLK CDDIS.2 OSCIN GHVSRC[3:0] * Is disabled separately from HCLK via the CDDISx
registers bit 2

* HCLK:VCLK2:VCLK must be integer ratios of each
other

 Divided down from HCLK

» Can be HCLK/1, HCLK/2,... or HCLK/16
VCLK2 CDDIS.3 OSCIN GHVSRC[3:0] + Frequency must be an integer multiple of VCLK
frequency

* Is disabled separately from HCLK via the CDDISx
registers bit 3

« Divided down from HCLK
¢ Can be HCLK/1, HCLK/2,... or HCLK/16
VCLK3 CDDIS.8 OSCIN GHVSRCI[3:0] « HCLK:VCLK3 must be integer ratios of each other

 Is disabled separately from HCLK via the CDDISx
registers bit 8

» Defaults to VCLK as the source

VCLKAL CDDIS.4 VCLK VCLKASRC[3:0] ; _ : _
« Is disabled via the CDDISx registers bit 4
VCLKA2 CDDIS5 VCLK VCLKASRC[3:0] * Defaults to VCLK as the source
 Is disabled via the CDDISx registers bit 5
VCLKA4 CDDIS.11 VCLK | VCLKACON1[19:16] | ° Defaults to VCLK as the source

* Is disabled via the CDDISx registers bit 11

 Divided down from VCLKA4 using the VCLKA4R
field of the VCLKACONL1 register

* Frequency can be VCLKA4/1, VCLKA4/2, ..., or
VCLKA4/8

» Default frequency is VCLKA4/2

* Is disabled separately via the VCLKACON1
register's VCLKA4_DIV_CDDIS bit, if the VCLKA4 is
not already disabled

VCLKA4_DIVR | VCLKACON1.20 | VCLK VCLKACON1[19:16]
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Table 2-10. Clock Domains (continued)
Clock Disable Default Source Selection
Clock Domain Bit Source Register Special Considerations

» Defaults to VCLK as the source

« If a clock source other than VCLK is selected for
RTICLK1, then the RTICLK1 frequency must be less

RTICLK1 CDDIS.6 VCLK RCLKSRCJ[3:0] than or equal to VCLK/3

» Application can ensure this by programming the
RTI1DIV field of the RCLKSRC register, if necessary

« Is disabled via the CDDISx registers bit 6

2.4.2.1 Enabling / Disabling Clock Domains

Each clock domain can be independently enabled or disabled using the set of Clock Domain Disable
registers — CDDIS, CDDISSET, and CDDISCLR.

Each bit in these registers corresponds to the clock domain number indicated in Table 2-10. For example,
setting bit 1 in the CDDIS or CDDISSET registers disables the HCLK clock domain. The clock domain will
be turned off only when every module that uses the HCLK domain gives the “permission” for HCLK to be
turned off.

All clock domains are enabled by default, or upon a system reset, or whenever a wake up condition is
detected.

2.4.2.2 Mapping Clock Sources to Clock Domains

Each clock domain needs to be mapped to a valid clock source. There are control registers that allow an
application to choose the clock sources for each clock domain.

» Selecting clock source for GCLK1, HCLK, and VCLKx domains

The CPU clock (GCLK1), the system module clock (HCLK), and the peripheral bus clocks (VCLKXx) all use
the same clock source. This clock source is selected via the GHVSRC register. The default source for the
GCLK1, HCLK, and VCLKXx is the main oscillator. That is, after power up, the GCLK1 and HCLK are
running at the OSCIN frequency, while the VCLKx frequency is the OSCIN frequency divided by 2.

e Selecting clock source for VCLKA1 and VCLKA2 domains

The clock source for VCLKA1 and VCLKA2 domains is selected via the VCLKASRC register. The default
source for the VCLKAL and VCLKA2 domains is the VCLK.

e Selecting clock source for VCLKA4 domain

The clock source for VCLKA4 domain is selected via the VCLKACONL register. The default source for the
VCLKA4 domain is the VCLK.

e Selecting clock source for RTICLK1 domain

The clock source for RTICLK1 domain is selected via the RCLKSRC register. The default source for the
RTICLK1 domain is the VCLK.

NOTE: Selecting a clock source for RTICLK1 that is not VCLK

When the application chooses a clock source for RTICLK1 domain that is not VCLK, then the
application must ensure that the resulting RTICLK1 frequency must be less than or equal to
VCLK frequency divided by 3. The application can configure the RTI1DIV field of the
RCLKSRC register for dividing the selected clock source frequency by 1, 2, 4 or 8 to meet
this requirement.
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2.4.3 Low Power Modes

All clock domains are active in the normal operating mode. This is the default mode of operation. As
described in Section 2.4.1.1 and Section 2.4.2.1, the application can choose to disable any particular clock
source and domain that it does not plan to use. Also, the peripheral central resource controller (PCR) has
control registers to enable / disable the peripheral clock (VCLK) for each peripheral select. This offers the
application a large number of choices for enabling / disabling clock sources, or clock domains, or clocks to
specific peripherals.

This section describes three particular low-power modes and their typical characteristics. They are not the
only low-power modes configurable by the application, as just described.

Table 2-11. Typical Low-Power Modes

Active Suggested
Mode Active Clock Clock Wake Up Options Wake Up Wake Up Time(wake up detected -to- CPU
Name Source(s) Domain(s) Clock code execution start)
Source(s)
RTI interrupt, Flash pump sleep -> active transition time
. . GIO interrupt, . il lash K sl * S
Doze Main oscillator RTICLK1 CAN message, Main oscillator | Flash bank sleep -> s:andby transition time
SCI message Flash bank standby -> active transition time
HF LPO warm start-up time
. +
gg |irr1]ttzrrrrlaptt, Flash pump sleep -> active transition time
Snooze LF LPO RTICLK1 CAN messagé HF LPO +
SCI message Flash bank sleep -> s:andby transition time
Flash bank standby -> active transition time
HF LPO warm start-up time
+
GIO interrupt, Flash pump sleep -> active transition time
Sleep None None CAN message, HF LPO +
SCl message Flash bank sleep -> standby transition time
+
Flash bank standby -> active transition time
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2.4.3.1 Typical Software Sequence to Enter a Low-Power Mode

1. Disable all non-CPU bus masters so they do not carry out any further bus transactions.
2. Program the flash banks and flash pump fall-back modes to be “sleep”.

The flash pump transitions from active to sleep mode only after all the flash banks have switched from
active to sleep mode.

3. Disable the clock sources that are not required to be kept active.

A clock source does not get disabled until all clock domains using that clock source are disabled first,
or are configured to use an alternate clock source.

4. Disable the clock domains that are not required to be kept active.

A clock domain does not get disabled until all modules using that clock domain “give their permission”
for that clock domain to be turned off.

5. Idle the Cortex-R5F core.

The ARM Cortex-R5F CPU has internal power management logic, and requires a dedicated instruction
to be used in order to enter a low power mode. This is the Wait For Interrupt (WFI) instruction.

When a WFI instruction is executed, the Cortex-R5F core flushes its pipeline, flushes all write buffers,
and completes all pending bus transactions. At this time the core indicates to the system that the clock
to the core can be stopped. This indication is used by the Global Clock Module (GCM) to turn off the
CPU clock domain (GCLK1) if the CDDIS register bit 0 is set.

2.4.3.2 Special Considerations for Entry to Low Power Modes

Some bus master modules — DMA, High-End Timer Transfer Units (HTUX), FlexRay Transfer Unit (FTU),
and Parameter Overlay Module (POM), can have ongoing transactions when the application wants to
enter a low power mode to turn off the clocks to those modules. This is not recommended as it could
leave the device in an unpredictable state. Refer to the individual module user guides for more information
about the sequence to be followed to safely enter a low-power mode.

2.4.3.3 Selecting Clock Source Upon Wake Up

244

The domains for CPU clock (GCLK1), the system clock (HCLK) and the peripheral clock (VCLKX) use the
same clock source selected via the GHVSRC field of the GHVSRC register. The GHVSRC register also
allows the application to choose the clock source after wake up via the GHVWAKE field.

When a wake up condition is detected, if the selected wake up clock source is not already active, the
global clock module (GCM) will enable this selected clock source, wait for it to become valid, and then use
it for the GCLK1, HCLK, and VCLKx domains. The other clock domains VCLKAx and RTICLK1 retain the
configuration for their clock source selection registers — VCLKASRC, VCLKACON1 and RCLKSRC.

Clock Test Mode

The TMS570LC43x microcontrollers support a test mode which allows a user to bring out several different
clock sources and clock domains on to the ECLK1 terminal in addition to outputting the external clock.
This is very useful information for debug purposes. Each clock source also has a corresponding clock
source valid status flag in the Clock Source Valid Status (CSVSTAT) register. The clock source valid
status flags can also be brought out on to the N2HET1[12] terminal in this clock test mode.

The clock test mode is controlled by the CLKTEST register in the system module register frame (see
Section 2.5.1.31).

The clock test mode is enabled by writing 0x5 to the CLK_TEST_EN field.
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The signal to be brought out on to the ECLK1 terminal is defined by the SEL_ECP_PIN field, and the
signal to be brought out on to the N2HET1[12] terminal is defined by the SEL_GIO_PIN field. The choices
for these selections are defined in Table 2-12.

Table 2-12. Clock Test Mode Options

SEL_ECP_PIN Signal on ECLK SEL_GIO_PIN Signal on N2HET1[12]
00000 Oscillator clock 0000 Oscillator Valid Status
00001 PLL1 clock output 0001 PLL1 Valid Status
00010 Reserved 0010 Reserved
00011 EXTCLKIN1 0011 Reserved
00100 O scilaton cock [CLKBOK] 0100 Reserved
00101 High-frgquency LPO (Low-Power 0101 HF LPO Clock Output Valid Status

Oscillator) clock [CLK10M] [CLK10M]

00110 PLL2 clock output 0110 PLL2 Valid Status
00111 EXTCLKIN2 0111 Reserved
01000 GCLK1 1000 LF LPO CIOTES;&;B%VaIid Status
01001 RTI1 Base 1001 Oscillator Valid Status
01010 Reserved 1010 Oscillator Valid Status
01011 VCLKA1 1011 Oscillator Valid Status
01100 VCLKA2 1100 Oscillator Valid Status
01101 Reserved 1101 Reserved
01110 VCLKA4_DIVR 1110 VCLKA4
01111 Flash HD Pump Oscillator 1111 Oscillator Valid Status
10000 Reserved
10001 HCLK
10010 VCLK
10011 VCLK2
10100 VCLK3

10101-10110 Reserved
10111 EMAC clock output

11000-11111 Reserved
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2.45 Embedded Trace Macrocell (ETM-R5)

The TMS570LC43x microcontrollers contain an ETM-R5 module with a 32-bit internal data port. The ETM-
R5 module is connected to a Trace Port Interface Unit (TPIU) with a 32-bit data bus; the TPIU provides a
35-bit (32-bit data and 3-bit control) external interface for trace. The ETM-R5 is CoreSight compliant and
follows the ETM v3 specification. For more details on the ETM-R5 specification, refer to the Embedded
Trace Macrocell Architecture Specification.

The ETM clock source is selected as either VCLK or the external ETMTRACECLKIN pin. The selection is
done by the EXTCTLOUT control bits of the TPIU EXTCTL_Out_Port register. The address of this register
is TPIU base address + 0x404.

Before you begin accessing TPIU registers, the TPIU should be unlocked via the CoreSight key and 1h or
2h should be written to this register.

Figure 2-6. EXTCTL_Out_Port Register [offset = 404h]

31 16
‘ Reserved ‘
R-0
15 2 1 0
\ Reserved EXTCTLOUT |
R-0 R/W-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 2-13. EXTCTL_Out_Port Register Field Descriptions

Bit Field Value | Description
31-2 | Reserved 0 Reads return 0. Writes have no effect.
1-0 EXTCTLOUT EXTCTL output control.

0 Tied-zero

1h VCLK

2h ETMTRACECLKIN

3h Tied-zero

2.4.6 Safety Considerations for Clocks

The TMS570LC43x microcontrollers are targeted for use in several safety-critical applications. The
following sections describe the internal or external monitoring mechanisms that detect and signal clock
source failures.
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2.4.6.1 Oscillator Monitor

The oscillator clock frequency is monitored by a dedicated circuitry called CLKDET using the HF LPO as
the reference clock. The CLKDET flags an oscillator fail condition whenever the OSCIN frequency falls
outside of a range which is defined by the HF LPO frequency.

The valid OSCIN range is defined as a minimum of f,¢ 5o, / 4 to a maximum of f,c 5o * 4.

The untrimmed HF LPO frequency on this device can range from 5.5 MHz to 19.5 MHz. This results in a
valid OSCIN frequency range depicted in Figure 2-7.

The application can select the device response to an oscillator fail indication. Refer to Chapter 14 for more
details on the oscillator monitoring and the system response choices.

Figure 2-7. LPO and Clock Detection, Untrimmed HF LPO

lower upper

guaranteed fail | G- guaranteed pass threshold

guaranteed fail

| | | |
1 1 1 1 >

1.375 4875 22 78 fiMHz]

2.4.6.2 PLL Slip Detector

Both the PLL macros implemented on the microcontrollers have an embedded slip detection circuit. A PLL
slip is detected by the slip detector under the following conditions:

1. Reference cycle slip, RFSLIP — the output clock is running too fast relative to the reference clock
2. Feedback cycle slip, FBSLIP — the output clock is running too slow relative to the reference clock

The device also includes optional filters that can be enabled before a slip indication from the PLL is
actually logged in the system module Global Status Register (GLBSTAT). Also, once a PLL slip condition
is logged in the system module global status register, the application can choose the device’s response to
the slip indication. Refer to Chapter 14 for more details on PLL slip and the system response choices.

2.4.6.3 External Clock Monitor

The microcontrollers support two terminals called ECLK1 and ECLK2 — External Clock, which are used to
output a slow frequency which is divided down from the device system clock frequency. An external circuit
can monitor the ECLK1 and/or ECLK2 frequency in order to check that the device is operating at the
correct frequency.

The frequency of the signal output on the ECLKx pin can be divided down by 1 to 65536 from the
peripheral clock (VCLK) frequency using the External Clock Prescaler Control Register (ECPCNTL) for
ECLK1 and ECPCNTL1 for ECLK2. The actual clock output on ECLK1 is enabled by setting the ECP CLK
FUN bit of the SYSPC1 control register. By default, the ECLK1 terminal is in GIO mode. ECLK2
functionality can be enabled by writing 5h to the ECP_KEY field of the ECPCNTLL1 register.

NOTE: ECLK2 is multiplexed with EMIF_CLK and ECLK2 is not a primary function after reset. User
will need to select ECLK2 to be brought out to the terminal using IOMM module.

2.4.6.4 Dual-Clock Comparators

The microcontrollers include two instances of the dual-clock comparator (DCC) module. This module
includes two down counters which independently count from two separate seed values at the rate of two
independent clock frequencies. One of the clock inputs is a reference clock input, selectable between the
main oscillator or the HF LPO in functional mode. The second clock input is selectable from among a set
of defined signals as described in Section 2.4.6.4.1 and Section 2.4.6.4.2. This mechanism can be used to
use a known-good clock to measure the frequency of another clock.
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246.4.1 DCC1

As can be seen, the main oscillator (OSCIN) can be used for counter 0 as a “known-good” reference
clock. The clock for counter 1 can be selected from among 8 options. Refer to the DCC module chapter

for more details on the DCC usage.

Table 2-14. DCC1 Counter 0 Clock Inputs

Clock Source [3-0]

Clock / Signal Name

All other values

oscillator (OSCIN)

5h

HF LPO

Ah

test clock (TCK)

Table 2-15. DCC1 Counter 1 Clock / Signal Inputs

Key [3-0] Clock Source [3-0] Clock / Signal Name
Oh PLL1 free-running clock output
1h PLL2 free-running clock output
2h LF LPO
3h HF LPO
Ah 4h Flash pump oscillator
5h EXTCLKIN1
6h EXTCLKIN2
7 Reserved
8h-Fh VCLK
All other values any value N2HET1[31]

24.6.42 DCC2

As can be seen, the main oscillator (OSCIN) can be used for counter 0 as a “known-good” reference
clock. The clock for counter 1 can be selected from among 2 options. Refer to the DCC module chapter

for more details on the DCC usage.

Table 2-16. DCC2 Counter 0 Clock Inputs

Clock Source [3-0]

Clock / Signal Name

others oscillator (OSCIN)
OxA test clock (TCK)
Table 2-17. DCC2 Counter 1 Clock / Signal Inputs

Key [3-0] Clock Source [3-0] Clock / Signal Name

Oh Reserved
1h PLL2 post_ODCLK/8
Ah 2h PLL2 post_ODCLK/16

3h-7h Reserved

8h-Fh VCLK
All other values any value N2HET2[0]
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2.5 System and Peripheral Control Registers

The following sections describe the system and peripheral control registers of the TMS570LC43x

microcontroller.

2.5.1 Primary System Control Registers (SYS)

This section describes the SYSTEM registers. These registers are divided into two separate frames. The
start address of the primary system module frame is FFFF FFOOh. The start address of the secondary
system module frame is FFFF E100h. The registers support 8-, 16-, and 32-bit writes. The offset is relative
to the system module frame start address.

Table 2-18 contains a list of the primary system control registers.

Table 2-18. Primary System Control Registers

Offset Acronym Register Description Section
00h SYSPC1 SYS Pin Control Register 1 Section 2.5.1.1
04h SYSPC2 SYS Pin Control Register 2 Section 2.5.1.2
08h SYSPC3 SYS Pin Control Register 3 Section 2.5.1.3
0Ch SYSPC4 SYS Pin Control Register 4 Section 2.5.1.4
10h SYSPC5 SYS Pin Control Register 5 Section 2.5.1.5
14h SYSPC6 SYS Pin Control Register 6 Section 2.5.1.6
18h SYSPC7 SYS Pin Control Register 7 Section 2.5.1.7
1Ch SYSPC8 SYS Pin Control Register 8 Section 2.5.1.8
20h SYSPC9 SYS Pin Control Register 9 Section 2.5.1.9
30h CsDIs Clock Source Disable Register Section 2.5.1.10
34h CSDISSET Clock Source Disable Set Register Section 2.5.1.11
38h CSDISCLR Clock Source Disable Clear Register Section 2.5.1.12
3Ch CDDIS Clock Domain Disable Register Section 2.5.1.13
40h CDDISSET Clock Domain Disable Set Register Section 2.5.1.14
44h CDDISCLR Clock Domain Disable Clear Register Section 2.5.1.15
48h GHVSRC GCLK1, HCLK, VCLK, and VCLK2 Source Register Section 2.5.1.16
4Ch VCLKASRC Peripheral Asynchronous Clock Source Register Section 2.5.1.17
50h RCLKSRC RTI Clock Source Register Section 2.5.1.18
54h CSVSTAT Clock Source Valid Status Register Section 2.5.1.19
58h MSTGCR Memory Self-Test Global Control Register Section 2.5.1.20
5Ch MINITGCR Memory Hardware Initialization Global Control Register Section 2.5.1.21
60h MSINENA Memory Self-Test/Initialization Enable Register Section 2.5.1.22
68h MSTCGSTAT MSTC Global Status Register Section 2.5.1.23
6Ch MINISTAT Memory Hardware Initialization Status Register Section 2.5.1.24
70h PLLCTL1 PLL Control Register 1 Section 2.5.1.25
74h PLLCTL2 PLL Control Register 2 Section 2.5.1.26
78h SYSPC10 SYS Pin Control Register 10 Section 2.5.1.27
7Ch DIEIDL Die Identification Register, Lower Word Section 2.5.1.28
80h DIEIDH Die Identification Register, Upper Word Section 2.5.1.29
88h LPOMONCTL LPO/CLock Monitor Control Register Section 2.5.1.31
8Ch CLKTEST Clock Test Register Section 2.5.1.31
90h DFTCTRLREG DFT Control Register Section 2.5.1.32
94h DFTCTRLREG2 DFT Control Register 2 Section 2.5.1.33
AOh GPREG1 General Purpose Register Section 2.5.1.34
BOh SSIR1 System Software Interrupt Request 1 Register Section 2.5.1.35
B4h SSIR2 System Software Interrupt Request 2 Register Section 2.5.1.36
B8h SSIR3 System Software Interrupt Request 3 Register Section 2.5.1.37
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Table 2-18. Primary System Control Registers (continued)

Offset Acronym Register Description Section
BCh SSIR4 System Software Interrupt Request 4 Register Section 2.5.1.38
COh RAMGCR RAM Control Register Section 2.5.1.39
C4h BMMCR1 Bus Matrix Module Control Register 1 Section 2.5.1.40
CCh CPURSTCR CPU Reset Control Register Section 2.5.1.41
DOh CLKCNTL Clock Control Register Section 2.5.1.42
D4h ECPCNTL ECP Control Register Section 2.5.1.43
DCh DEVCR1 DEV Parity Control Register 1 Section 2.5.1.44
EOh SYSECR System Exception Control Register Section 2.5.1.45
E4h SYSESR System Exception Status Register Section 2.5.1.46
E8h SYSTASR System Test Abort Status Register Section 2.5.1.47
ECh GLBSTAT Global Status Register Section 2.5.1.48
FOh DEVID Device Identification Register Section 2.5.1.49
F4h SSIVEC Software Interrupt Vector Register Section 2.5.1.50
F8h SSIF System Software Interrupt Flag Register Section 2.5.1.51
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2.5.1.1 SYS Pin Control Register 1 (SYSPC1)
The SYSPCL1 register, shown in Figure 2-8 and described in Table 2-19, controls the function of the ECLK

pin.
Figure 2-8. SYS Pin Control Register 1 (SYSPC1) (offset = 00h)
31 16
‘ Reserved ‘
R-0
15 1 0
\ Reserved ECPCLKFUN |
R-0 R/W-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 2-19. SYS Pin Control Register 1 (SYSPC1) Field Descriptions

Bit Field Value Description
31-1 | Reserved 0 Reads return 0. Writes have no effect.
0 ECPCLKFUN ECLK function. This bit changes the function of the ECLK pin.

ECLK is in GIO mode.
ECLK is in functional mode as a clock output.

Note: Proper ECLK duty cycle is not guaranteed until 1 ECLK cycle has elapsed after
switching into functional mode.

2.5.1.2 SYS Pin Control Register 2 (SYSPC?2)

The SYSPC2 register, shown in Figure 2-9 and described in Table 2-20, controls whether the pin is an
input or an output when in GIO mode.

Figure 2-9. SYS Pin Control Register 2 (SYSPC2) (offset = 04h)

31 16
Reserved
R-0
15 1 0
Reserved ECPCLKDIR |
R-0 R/W-0
LEGEND: R/W = Read/Write; R = Read only; -n = value after reset
Table 2-20. SYS Pin Control Register 2 (SYSPC2) Field Descriptions

Bit Field Value Description
31-1 | Reserved 0 Reads return 0. Writes have no effect.

0 ECPCLKDIR ECLK data direction. This bit controls the direction of the ECLK pin when it is configured to be

in GIO mode only.
0 The ECLK pin is an input.

Note: If the pin direction is set as an input, the output buffer is tristated.

1 The ECLK pin is an output.

Note: The ECLK pin is placed into GIO mode by clearing the ECPCLKFUN bit to 0 in the
SYSPCI1 register.
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2.5.1.3 SYS Pin Control Register 3 (SYSPC3)

The SYSPC3 register, shown in Figure 2-10 and described in Table 2-21, displays the logic state of the
ECLK pin when it is in GIO mode.

Figure 2-10. SYS Pin Control Register 3 (SYSPC3) (offset = 08h)

31 16
‘ Reserved ‘
R-0
15 1 0
Reserved ECPCLKDIN |
R-0 R-U

LEGEND: R = Read only; U = value is undefined; -n = value after reset

Table 2-21. SYS Pin Control Register 3 (SYSPC3) Field Descriptions

Bit Field Value Description
31-1 | Reserved 0 Reads return 0. Writes have no effect.
0 ECPCLKDIN ECLK data in. This bit displays the logic state of the ECLK pin when it is configured to be in
GIO mode.

The ECLK pin is at logic low (0).
The ECLK pin is at logic high (1).

2.5.1.4 SYS Pin Control Register 4 (SYSPC4)

The SYSPCA4 register, shown in Figure 2-11 and described in Table 2-22, controls the logic level output
function of the ECLK pin when it is configured as an output in GIO mode.

Figure 2-11. SYS Pin Control Register 4 (SYSPC4) (offset = 0Ch)

31 16
Reserved
R-0
15 1 0
\ Reserved ECPCLKDOUT |
R-0 RIW-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 2-22. SYS Pin Control Register 4 (SYSPC4) Field Descriptions

Bit Field Value Description
31-1 | Reserved 0 Reads return 0. Writes have no effect.
0 ECPCLKDOUT ECLK data out write. This bit is only active when the ECLK pin is configured to be in GIO mode.

Writes to this bit will only take effect when the ECLK pin is configured as an output in GIO
mode. The current logic state of the ECLK pin will be displayed by this bit in both input and
output GIO mode.

The ECLK pin is driven to logic low (0).
The ECLK pin is driven to logic high (1).

Note: The ECLK pin is placed into GIO mode by clearing the ECPCLKFUN bit to 0 in the
SYSPC1 register. The ECLK pin is placed in output mode by setting the ECPCLKDIR bit
to 1in the SYSPC2 register.
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2.5.1.5 SYS Pin Control Register 5 (SYSPC5)

The SYSPCS5 register, shown in Figure 2-12 and described in Table 2-23, controls the set function of the
ECLK pin when it is configured as an output in GIO mode.

Figure 2-12. SYS Pin Control Register 5 (SYSPC5) (offset = 10h)

31 16
‘ Reserved ‘
R-0
15 1 0
\ Reserved ECPCLKSET |
R-0 R/W-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 2-23. SYS Pin Control Register 5 (SYSPC5) Field Descriptions

Bit Field Value Description
31-1 |Reserved 0 Reads return 0. Writes have no effect.
0 ECPCLKSET ECLK data out set. This bit drives the output of the ECLK pin high when set in GIO output

mode.
Write: Writing a 0 has no effect.
Write: The ECLK pin is driven to logic high (1).

Note: The current logic state of the ECPCLKDOUT bit will also be displayed by this bit
when the pin is configured in GIO output mode.

Note: The ECLK pin is placed into GIO mode by clearing the ECPCLKFUN bit to 0 in the
SYSPC1 register. The ECLK pin is placed in output mode by setting the ECPCLKDIR bit
to 1in the SYSPC2 register.

2.5.1.6 SYS Pin Control Register 6 (SYSPC6)

The SYSPCE6 register, shown in Figure 2-13 and described in Table 2-24, controls the clear function of the
ECLK pin when it is configured as an output in GIO mode..

Figure 2-13. SYS Pin Control Register 6 (SYSPC6) (offset = 14h)

31 16
‘ Reserved ‘
R-0
15 1 0
] Reserved ECPCLKCLR |
R-0 RIW-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 2-24. SYS Pin Control Register 6 (SYSPC6) Field Descriptions
Bit Field Value Description
31-1 | Reserved 0 Reads return 0. Writes have no effect.
0 ECPCLKCLR ECLK data out clear. This bit drives the output of the ECLK pin low when set in GIO output
mode.
0 Write: The ECLK pin value is unchanged.

Write: The ECLK pin is driven to logic low (0).

Note: The current logic state of the ECPCLKDOUT bit will also be displayed by this bit
when the pin is configured in GIO output mode.

Note: The ECLK pin is placed into GIO mode by clearing the ECPCLKFUN bit to 0 in the
SYSPC1 register. The ECLK pin is placed in output mode by setting the ECPCLKDIR bit
to 1in the SYSPC2 register.
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2.5.1.7 SYS Pin Control Register 7 (SYSPC7)

The SYSPCY register, shown in Figure 2-14 and described in Table 2-25, controls the open drain function
of the ECLK pin.

Figure 2-14. SYS Pin Control Register 7 (SYSPC7) (offset = 18h)

31 16
Reserved
R-0
15 1 0
\ Reserved ECPCLKODE |
R-0 R/W-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 2-25. SYS Pin Control Register 7 (SYSPC7) Field Descriptions

Bit Field Value Description
31-1 |Reserved 0 Reads return 0. Writes have no effect.
0 ECPCLKODE ECLK open drain enable. This bit is only active when ECLK is configured to be in GIO mode.

The ECLK pin is configured in push/pull (normal GIO) mode.

The ECLK pin is configured in open drain mode. The ECPCLKDOUT bit in the SYSPC4 register
controls the state of the ECLK output buffer:

ECPCLKDOUT = 0: The ECLK output buffer is driven low.
ECPCLKDOUT = 1: The ECLK output buffer is tristated.

Note: The ECLK pin is placed into GIO mode by clearing the ECPCLKFUN bit to 0 in the
SYSPC1 register.

2.5.1.8 SYS Pin Control Register 8 (SYSPCS8)

The SYSPCS8 register, shown in Figure 2-15 and described in Table 2-26, controls the pull enable function
of the ECLK pin when it is configured as an input in GIO mode.

Figure 2-15. SYS Pin Control Register 8 (SYSPC8) (offset = 1Ch)

31 16
Reserved ‘
R-0
15 1 0
] Reserved ECPCLKPUE |
R-0 RIW-0

LEGEND: R/W = Read/Write; R = Read only; D = Device Specific; -n = value after reset

Table 2-26. SYS Pin Control Register 8 (SYSPC8) Field Descriptions

Bit Field Value Description
31-1 | Reserved 0 Reads return 0. Writes have no effect.
0 ECPCLKPUE ECLK pull enable. Writes to this bit will only take effect when the ECLK pin is configured as an

input in GIO mode.
ECLK pull enable is active.
ECLK pull enable is inactive.

Note: The pull direction (up/down) is selected by the ECPCLKPS bit in the SYSPC9
register.

Note: The ECLK pin is placed into GIO mode by clearing the ECPCLKFUN bit to 0 in the
SYSPC1 register. The ECLK pin is placed in input mode by clearing the ECPCLKDIR bit
to 0 in the SYSPC2 register.
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2.5.1.9 SYS Pin Control Register 9 (SYSPC9)

The SYSPCO register, shown in Figure 2-16 and described in Table 2-27, controls the pull up/pull down
configuration of the ECLK pin when it is configured as an input in GIO mode.

Figure 2-16. SYS Pin Control Register 9 (SYSPC9) (offset = 20h)

31 16
Reserved
R-0
15 1 0
Reserved ECPCLKPS
R-0 R/W-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 2-27. SYS Pin Control Register 9 (SYSPC9) Field Descriptions

Bit Field Value Description
31-1 |Reserved 0 Reads return 0. Writes have no effect.
0 ECPCLKPS ECLK pull up/pull down select. This bit is only active when ECLK is configured as an input in

GIO mode and the pull up/pull down logic is enabled.
ECLK pull down is selected, when pull up/pull down logic is enabled.
ECLK pull up is selected, when pull up/pull down logic is enabled.

Note: The ECLK pin pull up/pull down logic is enabled by clearing the ECPCLKPUE bit to
0in the SYSPCS8 register.

Note: The ECLK pin is placed into GIO mode by clearing the ECPCLKFUN bit to 0 in the
SYSPCI register. The ECLK pin is placed in input mode by clearing the ECPCLKDIR bit
to 0 in the SYSPC2 register.
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2.5.1.10 Clock Source Disable Register (CSDIS)

The CSDIS register, shown in Figure 2-17 and described in Table 2-28, controls and displays the state of
the device clock sources.

Figure 2-17. Clock Source Disable Register (CSDIS) (offset = 30h)

31 8
‘ Reserved ‘
R-0
7 6 5 4 3 2 1 0
‘ CLKSR70FF CLKSR60OFF CLKSR50FF CLKSR40FF CLKSR3OFF Reserved CLKSR1OFF CLKSROOFF ‘
R/WP-1 R/WP-1 R/WP-0 R/WP-0 R/WP-1 R-1 R/WP-1 R/WP-0

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-28. Clock Source Disable Register (CSDIS) Field Descriptions

Bit Field Value | Description
31-8 | Reserved 0 Reads return 0. Writes have no effect.
7-3 CLKSR][7-3]OFF Clock source[7-3] off.

0 Clock source[7-3] is enabled.

Clock source[7-3] is disabled.
Note: On wakeup, only clock sources 0, 4, and 5 are enabled.

2 Reserved 1 Reads return 1. Writes have no effect.
1-0 CLKSR[1-0]OFF Clock source[1-0] off.
0 Clock source[1-0] is enabled.

Clock source[1-0] is disabled.

Note: On wakeup, only clock sources 0, 4, and 5 are enabled.

Table 2-29. Clock Sources Table

Clock Source # Clock Source Name

Clock Source 0 Oscillator

Clock Sourcel PLL1

Clock Source 2 Not Implemented

Clock Source 3 EXTCLKIN

Clock Source 4 Low Frequency LPO (Low Power Oscillator) clock
Clock Source 5 High frequency LPO (Low Power Oscillator) clock
Clock Source 6 PLL2

Clock Source 7 EXTCLKIN2

NOTE: Non-implemented clock sources should not be enabled or used.
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2.5.1.11 Clock Source Disable Set Register (CSDISSET)
The CSDISSET register, shown in Figure 2-18 and described in Table 2-30, sets clock sources to the

disabled state.

Figure 2-18. Clock Source Disable Set Register (CSDISSET) (offset = 34h)

31 8
Reserved
R-0
7 6 5 4 3 2 1 0
SETCLKSR7 SETCLKSR6 SETCLKSR5 SETCLKSR4 SETCLKSR3 Reserved SETCLKSR1 SETCLKSRO
OFF OFF OFF OFF OFF OFF OFF
R/WP-1 R/WP-1 R/WP-0 R/WP-0 R/WP-1 R-1 R/WP-1 R/WP-0

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-30. Clock Source Disable Set Register (CSDISSET) Field Descriptions

Bit Field Value
31-8 | Reserved 0

7-3 SETCLKSR[7-3]OFF

Description

Reads return 0. Writes have no effect.

Set clock source[7-3] to the disabled state.

0 Read: Clock source[7-3] is enabled.

Write: Clock source[7-3] is unchanged.

1 Read: Clock source[7-3] is disabled.

Write: Clock source[7-3] is set to the disabled state.

Note: After a new clock source disable bit is set via the CSDISSET register, the new
status of the bit will be reflected in the CSDIS register (offset 30h), the CSDISSET
register (offset 34h), and the CSDISCLR register (offset 38h).

Reads return 1. Writes have no effect.

Set clock source[1-0] to the disabled state.

0 Read: Clock source[1-0] is enabled.

Write: Clock source[1-0] is unchanged.

1 Read: Clock source[1-0] is disabled.

Write: Clock source[1-0] is set to the disabled state.

Note: After a new clock source disable bit is set via the CSDISSET register, the new
status of the bit will be reflected in the CSDIS register (offset 30h), the CSDISSET
register (offset 34h), and the CSDISCLR register (offset 38h).

2 Reserved 1
1-0 SETCLKSR[1-0]OFF

NOTE: A list of the available clock sources is shown in the Table 2-29.
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2.5.1.12 Clock Source Disable Clear Register (CSDISCLR)

The CSDISCLR register, shown in Figure 2-19 and described in Table 2-31, clears clock sources to the
enabled state.

Figure 2-19. Clock Source Disable Clear Register (CSDISCLR) (offset = 38h)

31 8
Reserved
R-0
7 6 5 4 3 2 1 0
CLRCLKSR7 CLRCLKSR6 CLRCLKSR5 CLRCLKSR4 CLRCLKSR3 Reserved CLRCLKSR1 CLRCLKSRO
OFF OFF OFF OFF OFF OFF OFF
R/WP-1 R/WP-1 R/WP-0 R/WP-0 R/WP-1 R-1 R/WP-1 R/WP-0

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-31. Clock Source Disable Clear Register (CSDISCLR) Field Descriptions

Bit Field Value
31-8 | Reserved 0
7-3 CLRCLKSR[7-3]OFF

Description
Reads return 0. Writes have no effect.

Enables clock source[7-3].

0 Read: Clock source[7-3] is enabled.

Write: Clock source[7-3] is unchanged.

1 Read: Clock source[7-3] is enabled.

Write: Clock source[7-3] is set to the enabled state.

Note: After a new clock source disable bit is set via the CSDISSET register, the new
status of the bit will be reflected in the CSDIS register (offset 30h), the CSDISSET
register (offset 34h), and the CSDISCLR register (offset 38h).

Reads return 1. Writes have no effect.

2 Reserved 1
1-0 CLRCLKSR[1-0]OFF

Enables clock source[1-0].

0 Read: Clock source[1-0] is enabled.

Write: Clock source[1-0] is unchanged.

1 Read: Clock source[1-0] is enabled.

Write: Clock source[1-0] is set to the enabled state.

Note: After a new clock source disable bit is set via the CSDISSET register, the new
status of the bit will be reflected in the CSDIS register (offset 30h), the CSDISSET
register (offset 34h) and the CSDISCLR register (offset 38h).

NOTE: A list of the available clock sources is shown in the Table 2-29.
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2.5.1.13 Clock Domain Disable Register (CDDIS)

The CDDIS register, shown in Figure 2-20 and described in Table 2-32, controls the state of the clock
domains.

NOTE: All the clock domains are enabled on wakeup.

The application should assure that when HCLK and VCLK_sys are turned off through the
HCLKOFF bit, the GCLK1 domain is also turned off.

The register bits in CDDIS are designated as high-integrity bits and have been implemented
with error-correcting logic such that each bit, although read and written as a single bit, is
actually a multi-bit key with error correction capability. As such, single-bit flips within the “key
can be corrected allowing protection of the system as a whole. An error detected is signaled
to the ESM module.

”

Figure 2-20. Clock Domain Disable Register (CDDIS) (offset = 3Ch)

31 16
‘ Reserved ‘
R-0
15 12 11 10 9 8
\ Reserved | VCLKA4OFF | Reserved | Reserved | VCLK3OFF |
R-0 RIWP-0 RIWP-0 RIWP-0 RIWP-0
7 6 5 4 3 2 1 0
| Reserved | RTICLKIOFF | VCLKA20FF | VCLKALOFF | VCLK20FF | VCLKPOFF | HCLKOFF | GCLKLOFF |
RWP-0 RIWP-0 RWP-0 RIWP-0 RWP-0 RIWP-0 RWP-0 RIWP-0

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-32. Clock Domain Disable Register (CDDIS) Field Descriptions

Bit Field Value | Description
31-12 | Reserved 0-1 Reads return 0 or 1 and privilege mode writes allowed.
11 VCLKA40OFF VCLKA4 domain off.

0 The VCLKA4 domain is enabled.

1 The VCLKA4 domain is disabled.

10-9 | Reserved 0-1 Reads return 0 or 1 and privilege mode writes allowed.
8 VCLK3OFF VCLK3 domain off.

0 The VCLK3 domain is enabled.

1 The VCLK3 domain is disabled.

Reserved 0-1 Reads return 0 or 1 and privilege mode writes allowed.

RTICLK1OFF RTICLK1 domain off.

0 The RTICLK1 domain is enabled.

The RTICLK1 domain is disabled.

5-4 | VCLKA[2-1]OFF VCLKA[2-1] domain off.

0 The VCLKA[2-1] domain is enabled.

The VCLKA[2-1] domain is disabled.

3 VCLK20FF VCLK2 domain off.

0 The VCLK2 domain is enabled.

The VCLK2 domain is disabled.

2 VCLKPOFF VCLK_periph domain off.

0 The VCLK_periph domain is enabled.

The VCLK_periph domain is disabled.
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Table 2-32. Clock Domain Disable Register (CDDIS) Field Descriptions (continued)

Bit Field Value | Description

1 HCLKOFF HCLK and VCLK_sys domains off.
The HCLK and VCLK_sys domains are enabled.
The HCLK and VCLK_sys domains are disabled.

0 GCLK1OFF GCLK1 domain off.
The GCLK1 domain is enabled.
The GCLK1 domain is disabled.
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2.5.1.14 Clock Domain Disable Set Register (CDDISSET)

This CDDISSET register, shown in Figure 2-21 and described in Table 2-33, sets clock domains to the
disabled state.

Figure 2-21. Clock Domain Disable Set Register (CDDISSET) (offset = 40h)

31 16
Reserved
R-0
15 12 11 10 9 8
Reserved SETVCLKA4 Reserved Reserved SETVCLKS3
OFF OFF
R-0 R/WP-0 R/WP-0 R/WP-0 R/WP-0
7 6 5 4 3 2 1 0
Reserved SETRTICLK1 SETVCLKA2 SETVCLKA1 SETVCLK2 SETVCLKP SETHCLK SETGCLK1
OFF OFF OFF OFF OFF OFF OFF
R/WP-0 R/WP-0 R/WP-0 R/WP-0 R/WP-0 R/WP-0 R/WP-0 R/WP-0

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-33. Clock Domain Disable Set Register (CDDISSET) Field Descriptions

Bit Field Value
31-12 | Reserved 0

11 SETVCLKA4OFF

Description

Reads return 0. Writes have no effect.

Set VCLKA4 domain.

0 Read: The VCLKA4 domain is enabled.

Write: The VCLKA4 domain is unchanged.

1 Read: The VCLKA4 domain is disabled.

Write: The VCLKA4 domain is set to the enabled state.
Reads return zero or one and privilege mode writes allowed.
Set VCLK3 domain.

0 Read: The VCLK3 domain is enabled.

Write: The VCLK3 domain is unchanged.

1 Read: The VCLK3 domain is disabled.

Write: The VCLK3 domain is set to the enabled state.
Reads return 0 or 1 and privilege mode writes allowed.
Set RTICLK1 domain.

0 Read: The RTICLK1 domain is enabled.

Write: The RTICLK1 domain is unchanged.

1 Read: The RTICLK1 domain is disabled.

Write: The RTICLK1 domain is set to the enabled state.
Set VCLKA[2-1] domain.

0 Read: The VCLKA[2-1] domain is enabled.

Write: The VCLKA[2-1] domain is unchanged.

1 Read: The VCLKA[2-1] domain is disabled.

Write: The VCLKA[2-1] domain is set to the enabled state.
Set VCLK2 domain.

0 Read: The VCLK2 domain is enabled.

Write: The VCLK2 domain is unchanged.

1 Read: The VCLK2 domain is disabled.

Write: The VCLK2 domain is set to the enabled state.

10-9 | Reserved 0
8 SETVCLK3OFF

Reserved 0-1
SETRTICLK1OFF

5-4 SETVCLKA[2-1]OFF

3 SETVCLK20FF
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Table 2-33. Clock Domain Disable Set Register (CDDISSET) Field Descriptions (continued)

Bit

Field

Value

Description

SETVCLKPOFF

Set VCLK_periph domain.
Read: The VCLK_periph domain is enabled.
Write: The VCLK_periph domain is unchanged.

Read: The VCLK_periph domain is disabled.
Write: The VCLK_periph domain is set to the enabled state.

SETHCLKOFF

Set HCLK and VCLK_sys domains.
Read: The HCLK and VCLK_sys domain is enabled.
Write: The HCLK and VCLK_sys domain is unchanged.

Read: The HCLK and VCLK_sys domain is disabled.
Write: The HCLK and VCLK_sys domain is set to the enabled state.

SETGCLK1OFF

Set GCLK1 domain.
Read: The GCLK1 domain is enabled.
Write: The GCLK1 domain is unchanged.

Read: The GCLK1 domain is disabled.
Write: The GCLK1 domain is set to the enabled state.

164

Architecture

SPNU563A—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU563A

13 TEXAS
INSTRUMENTS

www.ti.com System and Peripheral Control Registers

2.5.1.15 Clock Domain Disable Clear Register (CDDISCLR)

The CDDISCLR register, shown in Figure 2-22 and described in Table 2-34, clears clock domains to the
enabled state.

Figure 2-22. Clock Domain Disable Clear Register (CDDISCLR) (offset = 44h)

31 16
Reserved
R-0
15 12 11 10 9 8
Reserved CLRVCLKA4 Reserved Reserved CLRVCLK3
OFF OFF
R-0 R/WP-0 R/WP-0 R/WP-0 R/WP-0
7 6 5 4 3 2 1 0
Reserved CLRRTICLK1 CLRVCLKA2 CLRVCLKA1 CLRVCLK2 CLRVCLKP CLRHCLK CLRGCLK1
OFF OFF OFF OFF OFF OFF OFF
R/WP-0 R/WP-0 R/WP-0 R/WP-0 R/WP-0 R/WP-0 R/WP-0 R/WP-0

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-34. Clock Domain Disable Clear Register (CDDISCLR) Field Descriptions

Bit Field Value
31-12 | Reserved 0

11 CLRVCLKA4OFF

Description

Reads return 0. Writes have no effect.

Clear VCLKA4 domain.

0 Read: The VCLKA4 domain is enabled.

Write: The VCLKA4 domain is unchanged.

1 Read: The VCLKA4 domain is disabled.

Write: The VCLKA4 domain is cleared to the enabled state.
Reads return zero or one and privilege mode writes allowed.
Clear VCLK3 domain.

0 Read: The VCLK3 domain is enabled.

Write: The VCLK3 domain is unchanged.

1 Read: The VCLK3 domain is disabled.

Write: The VCLK3 domain is cleared to the enabled state.
Reads return 0 or 1 and privilege mode writes allowed.
Clear RTICLK1 domain.

0 Read: The RTICLK1 domain is enabled.

Write: The RTICLK1 domain is unchanged.

1 Read: The RTICLK1 domain is disabled.

Write: The RTICLK1 domain is cleared to the enabled state.
Clear VCLKA[2-1] domain.

0 Read: The VCLKA[2-1] domain is enabled.

Write: The VCLKA[2-1] domain is unchanged.

1 Read: The VCLKA[2-1] domain is disabled.

Write: The VCLKA[2-1] domain is cleared to the enabled state.
Clear VCLK2 domain.

0 Read: The VCLK2 domain is enabled.

Write: The VCLK2 domain is unchanged.

1 Read: The VCLK2 domain is disabled.

Write: The VCLK2 domain is cleared to the enabled state.

10-9 | Reserved 0
8 CLRVCLK3OFF

Reserved 0-1
CLRRTICLK1OFF

5-4 CLRVCLKA[2-1]OFF

3 CLRVCLK20OFF
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Table 2-34. Clock Domain Disable Clear Register (CDDISCLR) Field Descriptions (continued)

Bit

Field

Value

Description

CLRVCLKPOFF

Clear VCLK_periph domain.
Read: The VCLK_periph domain is enabled.
Write: The VCLK_periph domain is unchanged.

Read: The VCLK_periph domain is disabled.
Write: The VCLK_periph domain is cleared to the enabled state.

CLRHCLKOFF

Clear HCLK and VCLK_sys domains.
Read: The HCLK and VCLK_sys domain is enabled.
Write: The HCLK and VCLK_sys domain is unchanged.

Read: The HCLK and VCLK_sys domain is disabled.
Write: The HCLK and VCLK_sys domain is cleared to the enabled state.

CLRGCLK1OFF

Clear GCLK1 domain.
Read: The GCLK1 domain is enabled.
Write: The GCLK1 domain is unchanged.

Read: The GCLK1 domain is disabled.
Write: The GCLK1 domain is cleared to the enabled state.
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2.5.1.16 GCLK1, HCLK, VCLK, and VCLK2 Source Register (GHVSRC)

The GHVSRC register, shown in Figure 2-23 and described in Table 2-35, controls the clock source
configuration for the GCLK1, HCLK, VCLK and VCLK2 clock domains.

Figure 2-23. GCLK1, HCLK, VCLK, and VCLK2 Source Register (GHVSRC) (offset = 48h)

31 28 27 24 23 20 19 16
\ Reserved \ GHVWAKE \ Reserved \ HVLPM |
R-0 R/WP-0 R-0 R/WP-0
15 4 3 0
‘ Reserved ‘ GHVSRC ‘
R0 R/WP-0

LEGEND: R = Read only; R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-35. GCLK1, HCLK, VCLK, and VCLK?2 Source Register (GHVSRC) Field Descriptions

Bit Field Value Description
31-28 | Reserved 0 Reads return 0. Writes have no effect.
27-24 | GHVWAKE GCLK1, HCLK, VCLK source on wakeup.
0 Clock source0 is the source for GCLK1, HCLK, VCLK on wakeup.
1h Clock sourcel is the source for GCLK1, HCLK, VCLK on wakeup.
2h Clock source2 is the source for GCLK1, HCLK, VCLK on wakeup.
3h Clock source3 is the source for GCLK1, HCLK, VCLK on wakeup.
4h Clock source4 is the source for GCLK1, HCLK, VCLK on wakeup.
5h Clock source5 is the source for GCLK1, HCLK, VCLK on wakeup.
6h Clock source6 is the source for GCLK1, HCLK, VCLK on wakeup.
7h Clock source? is the source for GCLK1, HCLK, VCLK on wakeup.
8h-Fh Reserved

23-20 | Reserved 0 Reads return 0. Writes have no effect.

19-16 |HVLPM HCLK, VCLK, VCLK2 source on wakeup when GCLK1 is turned off.
0 Clock source0 is the source for HCLK, VCLK, VCLK2 on wakeup.
1h Clock sourcel is the source for HCLK, VCLK, VCLK2 on wakeup.
2h Clock source? is the source for HCLK, VCLK, VCLK2 on wakeup.
3h Clock source3 is the source for HCLK, VCLK, VCLK2 on wakeup.
4h Clock source4 is the source for HCLK, VCLK, VCLK2 on wakeup.
5h Clock source5 is the source for HCLK, VCLK, VCLK2 on wakeup.
6h Clock source6 is the source for HCLK, VCLK, VCLK2 on wakeup.
7h Clock source? is the source for HCLK, VCLK, VCLK2 on wakeup.

8h-Fh Reserved

15-4 | Reserved 0 Reads return 0. Writes have no effect.

3-0 GHVSRC GCLK1, HCLK, VCLK, VCLK2 current source.

Note: The GHVSRC[3-0] bits are updated with the HVLPM[3-0] setting when GCLK1 is
turned off, and are updated with the GHVWAKE[3-0] setting on system wakeup.

0 Clock source0 is the source for GCLK1, HCLK, VCLK, VCLK2.

1lh Clock sourcel is the source for GCLK1, HCLK, VCLK, VCLK2.

2h Clock source? is the source for GCLK1, HCLK, VCLK, VCLK2.

3h Clock source3 is the source for GCLK1, HCLK, VCLK, VCLK2.

4h Clock source4 is the source for GCLK1, HCLK, VCLK, VCLK2.

5h Clock source5 is the source for GCLK1, HCLK, VCLK, VCLK2.

6h Clock source6 is the source for GCLK1, HCLK, VCLK, VCLK2.

7h Clock source? is the source for GCLK1, HCLK, VCLK, VCLK2.

8h-Fh Reserved
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NOTE: Non-implemented clock sources should not be enabled or used. A list of the available clock
sources is shown in the Table 2-29.

2.5.1.17 Peripheral Asynchronous Clock Source Register (VCLKASRC)

The VCLKASRC register, shown in Figure 2-24 and described in Table 2-36, sets the clock source for the
asynchronous peripheral clock domains to be configured to run from a specific clock source.

Figure 2-24. Peripheral Asynchronous Clock Source Register (VCLKASRC) (offset = 4Ch)

31 28 27 24 23 20 19 16
‘ Reserved ‘ Reserved ‘ Reserved ‘ Reserved ‘
R-0 R/WP-1h R-0 R/WP-1h
15 12 11 8 7 4 3 0
\ Reserved \ VCLKA2S \ Reserved \ VCLKALS |
R-0 R/WP-9h R-0 R/WP-9h

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-36. Peripheral Asynchronous Clock Source Register (VCLKASRC) Field Descriptions

Bit Field Value Description
31-28 | Reserved 0 Reads return 0. Writes have no effect.
27-24 | Reserved 0-1 Reads return 0 or 1 and privilege mode writes allowed.
23-20 |Reserved 0 Reads return 0. Writes have no effect.
19-16 | Reserved 0-1 Reads return 0 or 1 and privilege mode writes allowed.
15-12 | Reserved 0 Reads return 0. Writes have no effect.
11-8 |VCLKA2S Peripheral asynchronous clock2 source.
0 Clock source0 is the source for peripheral asynchronous clock?2.
1h Clock sourcel is the source for peripheral asynchronous clock?2.
2h Clock source? is the source for peripheral asynchronous clock?2.
3h Clock source3 is the source for peripheral asynchronous clock?2.
4h Clock source4 is the source for peripheral asynchronous clock?2.
5h Clock source5 is the source for peripheral asynchronous clock?2.
6h Clock source6 is the source for peripheral asynchronous clock?2.
7h Clock source? is the source for peripheral asynchronous clock?2.
8h-Fh VCLK is the source for peripheral asynchronous clock2.
7-4 Reserved 0 Reads return 0. Writes have no effect.
3-0 |VCLKA1LS Peripheral asynchronous clockl source.
0 Clock source0 is the source for peripheral asynchronous clockl.
1h Clock sourcel is the source for peripheral asynchronous clockl.
2h Clock source? is the source for peripheral asynchronous clockl.
3h Clock source3 is the source for peripheral asynchronous clockl.
4h Clock source4 is the source for peripheral asynchronous clockl.
5h Clock source5 is the source for peripheral asynchronous clockl.
6h Clock source6 is the source for peripheral asynchronous clockl.
7h Clock source? is the source for peripheral asynchronous clockl.
8h-Fh VCLK is the source for peripheral asynchronous clockl.

NOTE: Non-implemented clock sources should not be enabled or used. A list of the available clock
sources is shown in Table 2-29.
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2.5.1.18 RTI Clock Source Register (RCLKSRC)

The RCLKSRC register, shown in Figure 2-25 and described in Table 2-37, controls the RTI (Real Time
Interrupt) clock source selection.

NOTE: Important constraint when the RTI clock source is not VCLK

If the RTIx clock source is chosen to be anything other than the default VCLK, then the RTI
clock needs to be at least three times slower than the VCLK. This can be achieved by
configuring the RTIXCLK divider in this register. This divider is internally bypassed when the
RTIx clock source is VCLK.

Figure 2-25. RTI Clock Source Register (RCLKSRC) (offset = 50h)

31 16
‘ Reserved ‘
R-0
15 10 9 8 7 4 3 0
\ Reserved RTILDIV Reserved RTILSRC |
R-0 RIWP-1h R-0 R/WP-9h

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-37. RTI Clock Source Register (RCLKSRC) Field Descriptions

Bit Field Value Description
31-10 |Reserved 0 Reads return 0. Writes have no effect.

9-8 RTI1DIV RTI clockl Divider.
0 RTICLK1 divider value is 1.
1h RTICLK1 divider value is 2.
2h RTICLK1 divider value is 4.
3h RTICLK1 divider value is 8.

7-4 Reserved 0 Reads return 0. Writes have no effect.

3-0 RTILSRC RTI clockl source.
0 Clock source0 is the source for RTICLK1.
1h Clock sourcel is the source for RTICLK1.
2h Clock source? is the source for RTICLK1.
3h Clock source3 is the source for RTICLK1.
4h Clock source4 is the source for RTICLK1.
5h Clock source5 is the source for RTICLK1.
6h Clock source6 is the source for RTICLK1.
7h Clock source? is the source for RTICLK1.

8h-Fh VCLK is the source for RTICLK1.

NOTE: A list of the available clock sources is shown in the Table 2-29.
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2.5.1.19 Clock Source Valid Status Register (CSVSTAT)
The CSVSTAT register, shown in Figure 2-26 and described in Table 2-38, indicates the status of usable

clock sources.

Figure 2-26. Clock Source Valid Status Register (CSVSTAT) (offset = 54h)

31 8
‘ Reserved ‘
R-0
7 5 4 3 2 1 0
‘ CLKSR7V CLKSR6V CLKSR5V CLKSR4V CLKSR3V Reserved CLKSR1V CLKSROV ‘
R-1 R-0 R-0 R-1 R-1 R-0 R-0 R-0

LEGEND: R = Read only; -n = value after reset

Table 2-38. Clock Source Valid Register (CSVSTAT) Field Descriptions
Bit Field Value Description
31-8 | Reserved. 0 Reads return 0. Writes have no effect.
7-3 CLKSR[7-3]V Clock source[7-0] valid.
Clock source[7-0] is not valid.
Clock source[7-0] is valid.
Note: If the valid bit of the source of a clock domain is not set (that is, the clock source is
not fully stable), the respective clock domain is disabled by the Global Clock Module
(GCM).
2 Reserved. 0 Reads return 0. Writes have no effect.
1-0 CLKSR[1-0]V Clock source[1-0] valid.
0 Clock source[1-0] is not valid.
Clock source[1-0] is valid.
Note: If the valid bit of the source of a clock domain is not set (that is, the clock source is
not fully stable), the respective clock domain is disabled.
NOTE: A list of the available clock sources is shown in the Table 2-29.
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2.5.1.20 Memory Self-Test Global Control Register (MSTGCR)

The MSTGCR register, shown in Figure 2-27 and described in Table 2-39, controls several aspects of the
PBIST (Programmable Built-In Self Test) memory controller.

Figure 2-27. Memory Self-Test Global Control Register (MSTGCR) (offset = 58h)

31 24 23 16
\ Reserved \ Reserved \
R-0 R/WP-0
15 10 9 8 7 4 3 0
‘ Reserved ROM_DIV ‘ Reserved MSTGENA ‘
R-0 R/WP-0 R-0 R/WP-5h

LEGEND: R = Read only; R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-39. Memory Self-Test Global Control Register (MSTGCR) Field Descriptions

Bit Field Value Description
31-24 Reserved 0 Reads return 0. Writes have no effect.
23-16 Reserved 0-1 Reads return 0 or 1 and depends on what is written in privileged mode. The functionality of
these bits are unavailable in this device.
15-10 Reserved 0 Reads return 0. Writes have no effect.
9-8 ROM_DIV Prescaler divider bits for ROM clock source.
0 ROM clock source is GCLK1 divided by 1. PBIST will reset for 16 VBUS cycles.
1h ROM clock source is GCLK1 divided by 2. PBIST will reset for 32 VBUS cycles.
2h ROM clock source is GCLK1 divided by 4. PBIST will reset for 64 VBUS cycles.
3h ROM clock source is GCLK1 divided by 8. PBIST will reset for 96 VBUS cycles.
7-4 Reserved 0 Reads return 0. Writes have no effect.
3-0 MSTGENA Memory self-test controller global enable key
Note: Enabling the MSTGENA key will generate a reset to the state machine of the
selected PBIST controller.
Ah Memory self-test controller is enabled.
Others | Memory self-test controller is disabled.
Note: It is recommended that a value of Ah be used to disable the memory self-test
controller. This value will give maximum protection from a bit flip inducing event that
would inadvertently enable the controller.
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2.5.1.21 Memory Hardware Initialization Global Control Register (MINITGCR)

The MINITGCR register, shown in Figure 2-28 and described in Table 2-40, enables automatic hardware
memory initialization.

Figure 2-28. Memory Hardware Initialization Global Control Register (MINITGCR) (offset = 5Ch)
31 16
‘ Reserved ‘
R-0

15 4 3 0
\ Reserved MINITGENA |
R-0 R/WP-5h
LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-40. Memory Hardware Initialization Global Control Register (MINITGCR) Field Descriptions

Bit Field Value Description
31-4 | Reserved 0 Reads return 0. Writes have no effect.
3-0 MINITGENA Memory hardware initialization global enable key.
Ah Global memory hardware initialization is enabled.
Others Global memory hardware initialization is disabled.
Note: It is recommended that a value of 5h be used to disable memory hardware
initialization. This value will give maximum protection from an event that would
inadvertently enable the controller.
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2.5.1.22 MBIST Controller/ Memory Initialization Enable Register (MSINENA)

The MSINENA register, shown in Figure 2-29 and described in Table 2-41, enables PBIST controllers for

memory self test and the memory modules initialized during automatic hardware memory initialization.

Figure 2-29. MBIST Controller/Memory Initialization Enable Register (MSINENA) (offset = 60h)

31 16
\ MSIENA |
RIWP-0
15 0
\ MSIENA |
RIWP-0

LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-41. MBIST Controller/Memory Initialization Enable Register (MSINENA) Field Descriptions

Bit Field Value | Description
31-0 | MSIENA PBIST controller and memory initialization enable register. In memory self-test mode, all the
corresponding bits of the memories to be tested should be set before enabling the global memory self-
test controller key (MSTGENA) in the MSTGCR register (offset 58h). The reason for this is that
MSTGENA, in addition to being the global enable for all individual PBIST controllers, is the source for
the reset generation to all the PBIST controller state machines. Disabling the MSTGENA or
MINITGENA key (by writing from an Ah to any other value) will reset all the MSIENA[31-0] bits to their
default values.
0 In memory self-test mode (MSTGENA = Ah):
PBIST controller [31-0] is disabled.
In memory Initialization mode (MINITGENA = Ah):
Memory module [31-0] auto hardware initialization is disabled.
1 In memory self-test mode (MSTGENA = Ah):

PBIST controller [31-0] is enabled.

In memory Initialization mode (MINITGENA = Ah):
Memory module [31-0] auto hardware initialization is enabled.

Note: Software should ensure that both the memory self-test global enable key (MSTGENA) and
the memory hardware initialization global key (MINITGENA) are not enabled at the same time.
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2.5.1.23 MSTC Global Status Register (MSTCGSTAT)

The MSTCGSTAT register, shown in Figure 2-30 and described in Table 2-42, shows the status of the
memory hardware initialization and the memory self-test.

Figure 2-30. MSTC Global Status Register (MSTCGSTAT) (offset = 68h)

31 16
‘ Reserved ‘
R-0
15 9 8 7 1 0
\ Reserved MINIDONE Reserved MSTDONE |
R-0 R/WPC-0 R-0 RIWP-0

LEGEND: R/W = Read/Write; R = Read only; C = Clear; WP = Write in privileged mode only; -n = value after reset

Table 2-42. MSTC Global Status Register (MSTCGSTAT) Field Descriptions

Bit Field Value | Description
319 | Reserved 0 Reads return 0. Writes have no effect.
8 MINIDONE Memory hardware initialization complete status.

Note: Disabling the MINITGENA key (By writing from a Ah to any other value) will clear the
MINIDONE status bit to 0.

Note: Individual memory initialization status is shown in the MINISTAT register.

0 Read: Memory hardware initialization is not complete for all memory.
Write: A write of 0 has no effect.
1 Read: Hardware initialization of all memory is completed.
Write: The bit is cleared to 0.
7-1 Reserved 0 Reads return 0. Writes have no effect.
0 MSTDONE Memory self-test run complete status.

Note: Disabling the MSTGENA key (by writing from a Ah to any other value) will clear the
MSTDONE status bit to 0.

0 Read: Memory self-test is not completed.
Write: A write of O has no effect.

1 Read: Memory self-test is completed.
Write: The bit is cleared to 0.
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2.5.1.24 Memory Hardware Initialization Status Register (MINISTAT)

The MINISTAT register, shown in Figure 2-31 and described in Table 2-43, indicates the status of
hardware memory initialization.

Figure 2-31. Memory Hardware Initialization Status Register (MINISTAT) (offset = 6Ch)

31 16
\ MIDONE |
RIWP-0
15 0
\ MIDONE |
RIWP-0

LEGEND: R/W = Read/Write; WP = Write in privileged mode only; -n = value after reset

Table 2-43. Memory Hardware Initialization Status Register (MINISTAT) Field Descriptions

Bit Field Value | Description
31-0 | MIDONE Memory hardware initialization status bit.
0 Read: Memory module[31-0] hardware initialization is not completed.

Write: A write of 0 has no effect.

1 Read: Memory module[31-0] hardware initialization is completed.
Write: The bit is cleared to 0.

Note: Disabling the MINITGENA key (by writing from a Ah to any other value) will reset all the
individual status bits to 0.

2.5.1.25 PLL Control Register 1 (PLLCTL1)

The PLLCTL1 register, shown in Figure 2-32 and described in Table 2-44, controls the output frequency of
PLL1 (Clock Source 1 - FMzPLL). It also controls the behavior of the device if a PLL slip or oscillator
failure is detected.

Figure 2-32. PLL Control Register 1 (PLLCTL1) (offset = 70h)

31 30 29 28 24
| RrRos | BPOS | PLLDIV |
RWP-0 R/WP-1h RIWP-Fh
23 22 21 16
| ROF | Reserved REFCLKDIV |
RWP-0 R-0 RIWP-3h
15 0
\ PLLMUL |
RIWP-4100h

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset
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Table 2-44. PLL Control Register 1 (PLLCTL1) Field Descriptions

Bit

Field

Value

Description

31

ROS

Reset on PLL Slip.

Do not reset system when PLL slip is detected.

Reset when PLL slip is detected.

Note: BPOS (Bits 30-29) must also be enabled for ROS to be enabled.

30-29

BPOS

2h
Others

Bypass of PLL Slip.
Bypass on PLL Slip is disabled. If a PLL Slip is detected no action is taken.

Bypass on PLL Slip is enabled. If a PLL Slip is detected the device will automatically bypass the
PLL and use the oscillator to provide the device clock.

Note: If ROS (Bit 31) is set to 1, the device will be reset if a PLL Slip and the PLL will be
bypassed after the reset occurs.

28-24

PLLDIV

1h

1Fh

PLL Output Clock Divider
R = PLLDIV +1

fouck=T post_ODCLK IR
fou o= T post-ODCLK /1

fou c=T post-ODCLK /2

fou c=T post-ODCLK /32

23

ROF

Reset on Oscillator Fail.
Do not reset system when oscillator is out of range.

The ROF bit enables the OSC_FAIL condition to generate a system reset. If the ROF bit in the
PLLCTLA1 register is set when the oscillator fails, then a system reset occurs.

22

Reserved

Value has no effect on PLL operation.

21-16

REFCLKDIV

1h

3Fh

Reference Clock Divider

NR = REFCLKDIV + 1
fint cik= fosen / NR

fint ck= Fosem / 1

fint ck= Fosem / 2

fint cik= fosen / 64

15-0

PLLMUL

Oh
100h

5B00h
5C00h

FFOOh

PLL Multiplication Factor

NF = (PLLMUL / 256) + 1, valid multiplication factors are from 1 to 256.
fyco cik= fint ek X NF

fyco cik= Fint ek X 1

fyco cik=Fint ek X 2

fyco cik= fint ek X 92

fyeo cik= fint ek X 93

fyco cik= fint ck X 256
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2.5.1.26 PLL Control Register 2 (PLLCTL2)

The PLLCTL2 register, shown in Figure 2-33 and described in Table 2-45, controls the modulation
characteristics and the output divider of the PLL.

Figure 2-33. PLL Control Register 2 (PLLCTL2) (offset = 74h)

31 30 22 21 20 16
| FMENA SPREADINGRATE | Rsvd | MULMOD |
RIWP-0 RIWP-1FFh R-0 RIWP-0
15 2 1u 9 8
\ MULMOD ODPLL SPR_AMOUNT |
RIWP-7h RIWP-0 RIWP-0

LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset

Table 2-45. PLL Control Register 2 (PLLCTL?2) Field Descriptions

Bit Field Value Description
31 FMENA Frequency Modulation Enable.
0 Disable frequency modulation.

Enable frequency modulation.

30-22 | SPREADINGRATE NS = SPREADINGRATE + 1
f moa= 5= fint cLk/(2 X NS)
0 fmoa=fs=finr ek / (2 1)
1h fmoa=fs= fint ek / (2 % 2)

1FFh fmod= fs= fint cx / (2 X 512)

21 Reserved 0 Value has no effect on PLL operation.

20-12 | MULMOD Multiplier Correction when Frequency Modulation is enabled.

When FMENA = 0, MUL_when_MOD = 0; when FMENA = 1, MUL_when_MOD =
(MULMOD / 256)

0 No adder to NF.
8h MUL_when_MOD = 8/256
9h MUL_when_MOD = 9/256

1FFh MUL_when_MOD = 511/256

11-9 | ODPLL Internal PLL Output Divider

OD =ODPLL +1
f post-ODCLK— fyco c/OD
Note: PLL output clock is gated off, if ODPLL is changed while the PLL is active.

0 f post-ODCLK™ fycock/ 1

1h f post-ODCLK™ fycock/ 2

7h f post-ODCLK™ fycock/8
8-0 SPR_AMOUNT Spreading Amount

NV = (SPR_AMOUNT + 1)/2048
NV ranges from 1/2048 to 512/2048

Note that the PLL output clock is disabled for 1 modulation period, if the SPR_AMOUNT
field is changed while the frequency modulation is enabled. If frequency modulation is
disabled and SPR_AMOUNT is changed, there is no effect on the PLL output clock.

0 NV = 1/2048
1lh NV = 2/2048

1FFh NV = 512/2048
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2.5.1.27 SYS Pin Control Register 10 (SYSPC10)

The SYSPC10 register, shown in Figure 2-34 and described in Table 2-46, controls the function of the
ECPCLK slew mode.

Figure 2-34. SYS Pin Control Register 10 (SYSPC10) (offset = 78h)

31 16
‘ Reserved ‘
R-0
15 1 0
\ Reserved ECPCLK_SLEW |
R-0 R/W-0

LEGEND: R/W = Read/Write; R = Read only; -n = value after reset

Table 2-46. SYS Pin Control Register 10 (SYSPC10) Field Descriptions

Bit Field Value |Description
31-1 |Reserved 0 Reads return 0. Writes have no effect.
0 ECPCLK_SLEW ECPCLK slew control. This bit controls between the fast or slow slew mode.
Fast mode is enabled; the normal output buffer is used for this pin.
Slow mode is enabled; slew rate control is used for this pin.
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2.5.1.28 Die Identification Register Lower Word (DIEIDL)

The DIEIDL register, shown in Figure 2-35 and described in Table 2-47, contains information about the die
wafer number, and X, Y wafer coordinates.

Figure 2-35. Die Identification Register, Lower Word (DIEIDL) [offset = 7Ch]

31 24 23 16
\ WAFER # \ Y WAFER COORDINATE |
R-D R-D
15 2 1u 0
| Y WAFER COORDINATE X WAFER COORDINATE
R-D R-D

LEGEND: R = Read only; D = value is device specific; -n = value after reset

Table 2-47. Die Identification Register, Lower Word (DIEIDL) Field Descriptions

Bit Field Description
31-24 | WAFER # These read-only bits contain the wafer number of the device.
23-12 | Y WAFER COORDINATE These read-only bits contain the Y wafer coordinate of the device.