DRA72x (SR2.0, SR1.0)
DRA71x (SR2.1, SR2.0)
SoC for Automotive Infotainment

Texas Instruments Jacinto6 Eco and Jacinto6 Entry
Infotainment Families of Products

Technical Reference Manual

I3 TeExAs

INSTRUMENTS

Literature Number: SPRUIC2D
January 2017 —-Revised April 2019



l '{EXAS
NSTRUMENTS
Contents
RSV A ST o] o I ] o oY/ PP 359
5T 5T 360
1 0T 111 o 367
1.1 DRAT2X, DRAT LX OV IV BW e 1t tteetseeeseennnnnsssserseeessnnnnssssseessseneennnssmrrsrersemmnsnnsssssesrrreeeennnns 368
1.2 DRAT7 22X, DR A7 X ENVII 0N BN it ttiittteiettssssssnssssnssssssnsssssnssssessssessnssssnsesesnssssssnsssssssnns 370
1.3 DRAT72X, DRATLX DESCHPON 1 utttiiiistettiisesssastessaantessaanneesaaannessasnneesaannnessssnnessssnnnessennnensnn 371
1.3.1  MPU SUDSYSEM 1ttt e s e s a e s s s s e s n s s s s e s n e raeaas 372
1.3.2  DSP SUDSY SOIM . sttt ittt r it r e s e s s e e s s e e s e e r s aaan 372
1.3.3  PRU-ICSS 1ttt 372
IO T S | O T 537251 (= 0L 373
1.3.5 IVA-HD SUDSYSIEIM ittt e r e s s s s et s s e s sr s e st saar e s saannn e s aanreaanas 373
1.3.6  Display SUDSYSIEM . .uuiiiiiiiit i is e e s it e s e s e e s saane s saanneessannnessaannnesaannreraannneeann 373
1.3.7 Video Processing SUDSYSIEM . u.uuuiiiutiiseiitirseiisieats st ssr s ra s aaneeras 374
G TR T YT [T o T =T o] (1] =N 374
1.3.9 3D GPU SUDSYSIEM 1 uutiiiiiieiteiiietessaantessssaneesaasneesaasnneesasneessssnnessesnnnessennnessssnnneesns 374
1.3.10 BB2D SUDSYSIEM 1 utuutiitiistsiseiat st ra st 375
1.3.11 Camera Interface SUDSYSIEM ...t s e s rr e e aaannenas 375
1.3.12 ON-Chip DEbUG SUPPOM 1t tstettiiieettaiaeesseanneessaannessaannresaaannessasnneessssnnessssnnessssnnnesss 376
1.3.13 Power, Reset, and CIOCK Management. ... ....euveieeriiiieeeiaaannessaannessaannersaaaneessaanreesannnees 376
R J00 S @ o @ 1o TN /1T o o N 376
R T V1T T T Y Y/ = U = Vo 1= o = o Y 377
1.3.16 EXternal Memory INtErfaCesS 1.uuiueireiiiisiine s e aanes 377
1.3.17 System and Connectivity PeripheralS .......c.oviiiiiiiiiiiiii e 377
1.3.17.1  SyStem Peripherals. .. uee it iiii i e e s e e s s e e s aan e e e 377
1.3.17.2 Media Connectivity PeripheralS.....o.uvieiiiiiiiiii i s 378
1.3.17.3 Car Connectivity PeripheralS......co.eeiiiiiiii i s a s 378
1.3.17.4 Audio Connectivity Peripherals .......coiiiiiiiiiiii i i rannr e sssnnnr e saannnesaaannesannns 378
1.3.17.5 Serial Control Peripherals .....oueiiuiiiiiiiiiiii i raas 379
R 200 G T = = To [0 oo =] [T (] 379
14 D G T N 1 I G = o 11 380
1.5 DRA72X, DRAT71X DeVICe IdENtiCatiON .. uuuussetreeeeettennsreeeeesreeeeennnnnnaarrerreresnnnnssssssrrerrernnnnnnss 380
1.6 DRA72x, DRA71x Package CharacteriStiCS OVEIVIEW .....uueieiriuensiriineesiaisssssainsesssansssssannnasiannnes 383
2 [T g g ToT VA Y/ F= o 11 Lo PP 384
21 10T 11 ox 1 T o 385
2.2 LRGN LN 1Y =T 0 T Y 1o o 387
2.21 L3_INSTR MEMOIY MaP «euuuetiiiiiniiissssnnneessssssssssssssssssssssesssssmmmssssssssssnrmeeermmmmmiins 390
23 1o T Y = 391
2.3 1 LA _CFG MEIMOIY IMBP tetteteiiiiinnnsasntseseessstssaaassssssssssseessssssmmasssssssssnnmeessssssmsssnns 391
2.3.2 LA_WKUP MEMOIY MaP «euuueiiiiiiiiniiisssssneeessssssssssssssssssssssessstsmmssssiisssnnmeessmmmmminns 395
2.3.3 LA_PER MEMOIY M .. uuuteiiuunteinuseesssssessansssessassesssasssessaassssssassnssrassnesssannrssssnnnes 397
2.3.3.1 LA PERIL MEMOIY M cuutteiiiiiiinininnunnnnneeessssssasssasnnssssnssesssssmmmsssssnnsnnnnmssssssss 397
2.3.3.2 LA _PERZ MEMOIY M cuuttetiiiiiiiiiinssssnnnseeessssssssssssssssssnsmessssmimmsssssssssnnmmessnsnns 399
2.3.3.3  LA_PERS MEMOIY MaP . utetiuuuteeirannessanneessissnessasnessssssessssssesssasnnsssasnrermsannnermns 401
24 L O YT 4T Y /= T o 403
25 L O 1= 3T Y = T o 404
2 Contents SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
2.6 [0 1V =T 0 T Y1 o o 406
2.7 L O LA S T /=T o 1o /= T 407
2.8 TILER VIEW MEMOIY M 1uuuuteiiiatetiiittetsaatsssaassssssssssaaass s saaasssssaaessssnsessssnnesssnnnnsssnnnns 408
3 Power, Reset, and CloCK Management. ... i s e e e aeaeas 409
3.1 Device Power Management INtrOdUCHION ..uuvuseisserseiiseiniee et er e ss s s ss s s s e raneaas 411
3.1.1 Device Power-Management Architecture Building BIOCKS........coociiiiiiiiiiiiii s 411
B 70 I 001 R @ [ Yo 1 1Y =T g = Vo =T 4 T o | S 411
3.1.1.1.1 Module Interface and FUNCtional ClOCKS .....uuiveiiiuiiiiieiiiri i eeeaes 411
3.1.1.1.2 Module-Level CIOCK Management ......cuiieieiiiiieeiriinessainsssaaiaesssaansesisannnessannes 412
R 4 90 901 I T 1 T Tox I T 3 - V1 o 417
3.1.1.1.4 Clock Domain-Level Clock Management .......vveevieiirssinneinieeinsisisesinsssssaneaneens 418
3.1.1.1.5 Clock Domain HW_AUTO MOdE SEQUENCES ....vuurrririnireiiinresirannrsssannsesaaannsesnnns 419
3.1.1.1.6  Clock Domain SIEEP/WaKe-UpP ...eveiiiieeeiiiinessaiineessaineessaanneessaaneesssanneesssnnnesenns 422
3.1.1.1.7  Clock DOMAIN DEPENUENCY . utuuueeruatirnseiseissesaseissssasrsssssaassansssasessasssanrssnneras 423
G 700 0t I 0 Y= gV T = 1o =] 0 0= 429
R 00 7 R o111 T o T 1 429
3.1.1.2.2 Module Logic and MemOory CONEXE ...uuueerusersueirinrinsnsrinsianrerinsiaessinrrasssansiannens 431
3.1.1.2.3 Power Domain ManagemeNt ......u.ueeeiiueeerrineesraanessaaianessaannssssassessaansssssnnnes 431
3.1.1.3  Voltage Management .. .ueeeeeeseeseeesessneessasnnessaannnessasnnessesnneessesnnessesnneesssnnneeenns 433
R 00 00 Tt Y o1 =T 1= 0 I To 1 - 1 433
3.1.1.3.2 Voltage Domain ManagemMent. ... ....eeeriueeereeeiraieessaasssssaansesiaasssssaansessaannes 434
3.1.1.3.3  AVS OVEIVIEW 1 1utiutinseatinssnsssseratrassssssssasts st tas s ssse s aassasssrsantansasenns 434
3.1.2 Power-Management TEChNIQUES ...uuiueireiiiiiineiieirise e s s ssrs e ssse s nsaanes 436
3.1.2.1  Standby Leakage Management .......eeeiiieteriiieteiniaaressainrsssaasessaansessaasnsssannnassns 436
3.1.2.2 Dynamic Voltage and Frequency SCaliNg .....ueeiiereeeriiiieeriannressaanneesssnnressssnneesssnneess 437
3.1.2.3  Dynamic POWEr SWItChiNG .. uuuiuseiiuteiseiieriir i ra s aaaeens 437
3.1.2.4  Adaptive VOltage SCaliNg ...uuueeeiiiteiiiieterraitesraiaer e ssaians s saaae s saaasessaaasassaanressns 438
3.1.2.5  Adaptive BOAY BiaS .uuuueieiiiiiteiiiinieriaiteesassnnesasannessaannessaannessaannesreannrersannneerann 438
3.1.2.6 SR3-APG (Automatic POWEr GatiNg) «evuueerusssrunrrinnerneianeisinsranssrinsranseranerasssinsranns 439
3.1.2.7 Combining Power-Management TEChNIQUES ......coiuiiiiiiiiiiiiiii i e e aee s 439
3.1.2.7.1  DPS VErsUS SLM iuiiiiiiiiiiiiiiiii i 440
3.2 PRCM SUDSYSIEM OVEIVIEW . utustinstssuseisssssssssssas e sasessse st ssas s saas st e e e ssanssannssanssannens 441
R 220 R 110 T [ o 1o o 441
3.2.2 Power-Management Framework FEAtUIES .....uuuesiiieeeiiiintessiineeessanressaannessaannessaanneessnnns 442
3.3 PRCM SubSyStemM ENVIFONMENT ... uiuetiieiiiteristnssess e s s s s s n e s s s r s raneaannens 444
3.3.1  EXternal CIOCK SIgN@IS .. ..ueeieteiiiitteiriiete s s ssaae s s s aaae s ssanan st saaane s saannn st sanrsssannes 444
TR I (=T a F= L 2 T To | S T o = L 444
3.3.3  EXternal RESEt SIgNaAIS uuuuutiutiisiiite ittt s r e s 445
3.3.4  External VOIAgE INPULS ....uiiiiiiiitiii it iee s a i ae s s s s e s sraase s s s aan e s saann e s sannrsssannes 446
3.4 PRCM SUDSYSIEM INt@OratiON . . e et iiseestiaetessaantessssnneesaasneessasnnessaannnessannessennneesssnnnessennnneenns 448
3.4.1 Device Power-Management LAYOUL .....uuveerrsssrseiinerssinssssssaass s snarssnnssasessnnssannssans 448
3.4.2 Power-Management Scheme, Reset, and Interrupt ReqUESES......c.cvviiiiiiiiiiiii i anaes 452
Rt o= G o o 452
R ] 452
3.4.2.3 PRCM INtEITUPL REQUESES 1 uutiiiiiiiiiiiiieeees s ssssssssaasasssaasee s s st sssasasssnnnrneesssssns 452
35 Reset Management FUNCIONal DESCHPON .. .ueeiiiiessiiie et sei e seanee s sanressaannressannnesaaanneesannnness 454
B T8 T00 R V= o 1= 454
3.5.1.1 PRCM Reset Management Functional DeSCrPLioN .......vvieeiiiiiieeiiiiine i siranresaanees 454
3.5.1.1.1  POWEr-ON RESEL 4iiiiiiiiiiiiiiiiiiiiiii i 454
3.5.1.1.2 WA RESEL 1.uuutiiiiitiiiiii s ri e s 454
3.5.1.2 PRM Reset Management Functional DeSCHPLION ......eviiiieeiiiii i rie s ranresranees 454
3.5.2 General Characteristics of RESEt SIgNAIS ....ueieiiiiiiiii i i riise e sine s saaneesaannnesaannes 454
G 00t s T o0 0T 455
SPRUIC2D-January 2017 —Revised April 2019 Contents 3

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS

INSTRUMENTS
www.ti.com
R 0 O o o1 U | = ool 455
T TS T T o7 I/ 0 455
G TS0 S < (= o1 10} o T 5/ = 455
1R T0C J == =) o 11 o = 456
TR TR T A €1 o] o F= L L= RS 01U ] o 456
3.5.3.2  LOCAI RESEt SOUICES 4tuuuttiistiistiisneiineiistssiseiassisisesaatsrase i sas et isisesaanesaserasnins 456
B T8 T <7< G 1o T T o 457
T8 TR S T =7 3 o 4= V] o 457
3.5.6 RESEl SBOUEBNCES 1 uttttttttiiiiiiiiiiissssrrreeessss s s saaessssaasssassasassrarreesssssssssannnnnns 478
3.5.6.1 MPU Subsystem Power-On RESEt SEQUENCE ....uuureeirueirieriitiriasiarerassiainesirranssrins 478
3.5.6.2 MPU Subsystem Warm ReSEt SEQUENCE .. ...uueiiiieiiiaiiiesiaanesssaanressaannrssraanreraaanness 479

3.5.6.3 MPU Subsystem Reset Sequence on Sleep and Wake-Up Transitions From RETENTION
= [ 480
3.5.6.4 IVA Subsystem Power-On ReSEt SEQUENCE .....uiiureiiiateririaetesraanressaaanressaanresaaannness 481
3.5.6.5 IVA Subsystem Software Warm ReSet SEQUENCE ......iivviueiiiiiieiiiiiineiriiresisinresaaanns 482
3.5.6.6 DSP1 Subsystem Power-On ReSEt SEQUENCE .. .uvivueiristiiteiineiaiterasriasssinriannsraneianes 483
3.5.6.7 DSP1 Subsystem Software Warm ReSet SEQUENCE......cuviiireiisiiritriiirieriirrireaeaaaes 483
3.5.6.8 IPU1 Subsystem Power-On ReSet SEQUENCE ...ivvuueiiriuteiiiininsisasressannsssrsannsessainnes 484
3.5.6.9 IPUL Subsystem Software Warm Reset SEQUENCE. ... ccuviiuiiriiiiiiiiiiiiririrreennes 485
3.5.6.10 IPU2 Subsystem Power-On RESEt SEQUENCE ....uuuueririietetiainiesiaaanressaannesssaanresaannness 486
3.5.6.11 IPU2 Subsystem Software Warm Reset SEQUENCE. ... uvveeiiiiieeiiiiesriirerranrreraannees 487
3.5.6.12 Global Warm ReSet SEQUENCE ....uiuueiiueiretiiteriariite s iaieesinrsass i s i iainesanns 487
3.6 Clock Management FUNCtional DESCIIPHION ......ursiieteirieteeraate e ra i e s aaae e saaane s saannessaannnesaannes 490
G TR0 V=T 1 490
3.6.2  EXternal ClIOCK INPULS ... uuueeitiiee it erte st e s s n e s e s e s s a s s s e s sn e s n s rnsaannens 491
3.6.2.1  FUNC_32K_CLK CIOCK utiiuuiiutiruneiiseinssiississssiassssesasssssssassssisssansssnsssasssannes 491
3.6.2.2  High-Frequency System CIOCK INPUL. .. .ueuiiieeeiiiineiiiies st s s ssainnsesaanness 491
3.6.2.3 External Reference CIOCK INPUL ...oiueiiieiiiii i s aees 491
3.6.3 Internal Clock Sources and GENEIAOrS ..u.uuuvssiistirseriseirissristsrase e raersireraarraarernes 491
3.6.3.1  PRM ClOCK SOUICE 1.utiusiiissiisiiiteiiseiaesiseiasssistaass s iaasssasssass s saansrassrannans 491
3.6.3.2  CM CIOCK SOUICE 1. uutiteistissesatestesase s ee s st s e s s s st s saae s e s saa s sa s s san s saessaneaas 494
3.6.3.2.1 CM_CORE_AON CIOCK GENEIALON .. .utetiatnernnnesaaannessaansessannsessaannesssannsessannes 494
3.6.3.2.2 CM_CORE_AON_CLKOUTMUX OVEIVIEW .1uvuseisssrrinnirussrinnesinersssisissmisnsineiins 500
3.6.3.2.3 CM_CORE_AON_TIMER OVEIVIEW ..evuvvueenesnesnseneenrenrensensennsesesnesnesnsensensensennes 505
3.6.3.24 CM_CORE_AON_MCASP OVEIVIEW ..uutiuuteiseiinnesinsssssinssisinsrassisisssisssnneiannis 509
3.6.3.3  GENEriC DPLL OVEIVIEW tutiusiiistiiiseiistiniseiissisiss it iassssinerassisisssiasssaserasssannens 511
3.6.3.3.1  GENEriC APLL OVEIVIBW . 1 .uuteistiiteististesiassste e ssiessassssss s s sasssaneaannesannsns 512
3.6.3.3.2 DPLLS Output ClOCKS Parameters .. ...ceieeteiiiieeaaaanresaaianessaanesssansessaannarsaannns 513
3.6.3.3.3 Enable Control, Status, and Low-Power Operation MOde.......cccvvviiiuiniiiinreiiiinneennas 515
3.6.3.3.4  DPLL POWEN MOOES +.uuutiuteiittineeiistisusesiassstesansssisssassssassanssssssanessnnssannsnns 515
3.6.3.3.5 DPLL ReCAlDIAtioN .uuuuseisseiiseiiiriatiissas i ss i ra s raas 517
3.6.3.3.6  DPLL OUtput POWET DOWN . .utiiiiiiiiiiiiisssssssssssisssssssisssssssssssssssssssssssssssnnssennns 518
3.6.3.4  DPLL_PER DeSCrPUON «uuttstiiustiateiseiaatsssssassssassaassssssansssanssanssssssansesnsssnnnsns 518
3.6.3.4.1 DPLL_PER OVEIVIEW. 1uutiuuteiseiisserssiasssssssassssasesasssasssassssssssanseraneiannesinnians 518
3.6.3.4.2 DPLL_PER Synthesized CIoCK Parameters ......cvvueeiiiiiieiiiiiiiiiisriissninnssianans 518
3.6.3.4.3 DPLL_PER POWEIr MOUES ..uuiuutiieiiintiiseintesississssisssssssanssanssassssnsssanssannesns 519
3.6.3.4.4 DPLL_PER ReCAlDration .....ueeiiiiiiiiiiiii it ir e st eae s s seaee s ssannn s s sannenaannns 519
3.6.3.5  DPLL_CORE DESCIPION .4t tuuuttessauutnsssinnsesssssnssssinsnsssaisnssssasnestsassnssssssnnsismnsnesins 520
3.6.3.5.1 DPLL_CORE OVEIVIEW .uuuuetersnnessanneessannessasnnessaannnessasnnessssnnnessssnnessssnnnes 520
3.6.3.5.2 DPLL_CORE Synthesized CloCK Parameters......ccuvuiiiereiiiiieiiiinrerianreraaaneeaanns 520
3.6.3.5.3 DPLL_CORE POWEI MOUES 1tuuutiiisiiinseiinnirineiistisisssisnsiissiassssaneiassiinnnneis 521
3.6.3.5.4 DPLL_CORE ReCalibration ...uueiveeiisiiiieiinniieiiiniessisssss s sss s e ssinesannnnas 522
3.6.3.6  DPLL_ABE DESCHPON . uttiiatteisetesaaaeesssaaneessaaane s saane s ssannnessaannesssannressaanneesnnn 522
3.6.3.6.1  DPLL_ABE OVEIVIEW . uutiuuteiseiisterissiassssstsinsiaseiaisesinsiassssissiasneaeaiinins 522
Contents SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
3.6.3.6.2 DPLL_ABE Synthesized ClOCK Parameters .......cvveriviieiinsiniieiieiiierirsnnssnneaaeens 522
3.6.3.6.3 DPLL_ABE POWEI MOUES .. .uuiiiiiiiiiiiiieiiaiieeiaaiase s saaae s ssanne s saannasssannnesaannns 523
3.6.3.6.4 DPLL_ABE RecCalibration ....uuuiiiiiiiiiiissssssssssssssssissssssssssssnmssssssimmmsssssssnnnnnssnes 523
3.6.3.7  DPLL_MPU DeSCIIPON .utuueiiuterteiseisssiassissssissssss e sses s ssisssansssanssanssanness 524
3.6.3.7.1  DPLL_MPU OVEIVIEW .uutuuttruseineesssiassssssssasssssseiassssinssassssisssanssaneiannesinnians 524
3.6.3.7.2 DPLL_MPU Tactical Clocking AdjUSIMENT.....uiiiuieiiiiieiiiiieiiaisriiessaineessaanes 524
3.6.3.7.3 DPLL_MPU Synthesized Clock Parameters ......ccvviiiiiiiiiiiiriiininennesaaeens 524
3.6.3.7.4 DPLL_MPU POWEI MOUES ... uuttiiiiteiiaiieeaaaaaeessaaane s ssane s ssanaaessaannassaannnessannnes 524
3.6.3.7.5 DPLL_MPU ReCalibration ...uuuuiiiiiiiiissssssssssssssssssisssssssssssnmmssssssimmssssssssnnnnnsnnns 525
3.6.3.8  DPLL_IVA DESCHPLON 11 utttutinuasiaterneiaueesas s ssassaasssasssasessasssassssanssannssansaannens 525
3.6.3.8.1  DPLL_IVA OVEIVIEW 1. uuutiteiseissesississsssss s sas s sas s saaseraaeaannesannsans 525
3.6.3.8.2 DPLL_IVA Synthesized CIOCK Parameters .......cooueeiiiiuieiiiiineiiiisnsisssainnnsannns 526
3.6.3.8.3  DPLL_IVA POWEN MOUES. 1. uttiuteiiterntinssesassatesasesaessaassasssinssasssaasaannesannsns 526
3.6.3.8.4 DPLL_IVA ReCAlIDratioN .....ueeiiiiiiiiiiiie i et r e et e s s e s ran e s snnr e snnnnees 527
3.6.3.9  DPLL_USB DESCIIPLION « vttt tuatsessansssssnnsssssssnsssannessssssesssasssestsansnssssssresssnnnsessns 527
3.6.3.9.1  DPLL_USB OVEIVIBW . .t ttttaeeessaneessaannessaannnessaannesssannnessasnnessasnnrsssssnnessssnnees 527
3.6.3.9.2 DPLL_USB Synthesized ClIoCK Parameters .......cuvvuiiiiiiiiniiiierisinisisnnaeens 527
3.6.3.9.3 DPLL_USB POWEN MOUES 11tttiiiiiiiiiinnsnsnsssssssssssssssssssnsssnmmsesssimmmsssssssnnnnnnnnnns 528
3.6.3.9.4 DPLL_USB ReCAlibration ...ueuueesssiiieiistinteiiseisessiatsssssnassssssanesssssannssnnesas 528
3.6.3.10 DPLL_DSP DESCIIPIION . vttt tatsessatessanneessannssaannesssannesssaannessaansssssannsesssnnnsessns 528
3.6.3.10.1 DPLL_DSP OVEIVIEW uutiuutiiseiinnininsiassisisssisnsiiseiaisssinsmanssissiianeaaiiin: 528
3.6.3.10.2 DPLL_DSP Synthesized Clock Parameters......covviiviiiiiiinieiiiiirinnaennesneens 529
3.6.3.10.3 DPLL_DSP POWEI MOGES . .utuuutiruntiintiissinateiassissssisssssssasssansssassisnsssannssnneins 529
3.6.3.10.4 DPLL_DSP ReCalibration ...uuuuiiiiiiiiiiisssssssssssssssssssssssssssssmmsssssssimmsssssssssnsnnsnns 529
3.6.3.11 DPLL_GMAC DESCIIPON 1 1uutiiuatinuteineiatsraasisssssisssaatsrasesarssasssasssanssannssasssannens 530
3.6.3.11.1 DPLL_GMAC OVEIVIEW .t uuteiuseinussssssssssssssssesasessisssasssssssasssanseraeisiesanins 530
3.6.3.11.2 DPLL_GMAC Synthesized Clock Parameters ......cceviviiriiiiininiriirinineiaiinnsaaaans 530
3.6.3.11.3 DPLL_GMAC POWEN MOUES ... .uutiutiiuneinterssiassisinssasss s sasssassianssasssannsransias 531
3.6.3.11.4 DPLL_GMAC ReCaliDration .....uevvsuiiiseiiniriseiiisiiissasssnssnassssnsssaanssasenas 531
3.6.3.12 DPLL_GPU DESCIIP 0N . 4ttt tuuttessannssssnnsessassnessasnesssasnsssansesssassesssassresssannnessns 532
3.6.3.12.1 DPLL_GPU OVEIVIEW . etttrneeerssneessannessaannnessannnessaannnsssasnnessasnnessssnneessesnnees 532
3.6.3.12.2 DPLL_GPU Synthesized Clock Parameters .......ovuiiiiiiiiniiiiriiiininnnaaeens 532
3.6.3.12.3 DPLL_GPU POWEI MOUES 1.ttiutiiiaiiiniiisiiiiseiissisisesissisissiissianssassiaisesinsaneias 532
3.6.3.12.4 DPLL_GPU ReCalibDration.....uveeiieiiiieiitineiieisis i siss s snsssasesssssannssneaas 533
3.6.3.13 DPLL_DDR DeSCIIPtON .« et tattetsatesaaaneesaaannesaaannessaannssaaannessaansnsssannresssnnnsessnn 533
3.6.3.13.1 DPLL_DDR OVEIVIEW 1uutiuuttiustiinnsiissiisssssssansisseiaisesinsiasnsmissiinneniiin: 533
3.6.3.13.2 DPLL_DDR Synthesized Clock Parameters .......oveeiiiiiiiiiniieiiinirinesnneaneens 533
3.6.3.13.3 DPLL_DDR POWEI MOUES .. utiuutirstiinseissinsssassissssisssssssasssansssassisisesannssnneins 534
3.6.3.13.4 DPLL_DDR ReCalibration....uuuiiiiiiiiiiissssssssssssssssssssssssssssssmmsssssmimmsssssssssnnnnsnns 534
3.6.3.14 DPLL_PCIE_REF DESCHPUON «1uuttiuteiistinssiansisnesiassrssiasessissrasssisssannssasssansssnness 535
3.6.3.14.1 DPLL_PCIE_REF OVEIVIBW . .uuuttistsisssissisasesassissssissssssiasssaasssassssnsssinnsinnsins 535
3.6.3.14.2 DPLL_PCIE_REF Synthesized Clock Parameters ........cceviiiiuiniiiiinieiiiiierninneeianas 535
3.6.3.14.3 DPLL_PCIE_REF POWEI MOUES ...uuvreiiietesraineessaannessasnnesssannnessasnnesssannnnssnnnes 535
3.6.3.15 APLL_PCIE DESCHPLON . uutiietatiiataeiaaantessaanessaaanssssaannessaansesaaannessaansnsssannsessnn 536
3.6.3.15.1 APLL_PCIE OVEIVIEW tuutiuutiiiteiistinistiassisisssiansiissiassisisssassssisssiseanerasieins 536
3.6.3.15.2 APLL_PCIE Synthesized CIock Parameters .......oviiiiiiiiiiiiiiiiiiininenaeaaeens 536
3.6.3.15.3 APLL_PCIE POWEI MOOES . .. euutiratiistiiseiiserassiasssisssssssasssansssassisnsesanssanneras 536
1N T O [ Tox QD o 4= | 537
3.6.41 CD_WKUPAON CIOCK DOMAIN 11 uttiuueinnninsisassissesssiassssisssanss s sansssnssiasssinssanns 537
3.6.4.1.1 CD_WKUPAON OVEIVIEW . uuuiuseiunerusnisssssisssssesasessisssassssisssisssanseraeaiemannins 537
3.6.4.1.2 CD_WKUPAON Clock DOMain MOOES. . .uuuuuuurnrnrrrsiiiiisssssssnsssnmssssssiimmssssssnnnnnnes 537
3.6.4.1.3 CD_WKUPAON Clock DOmain DePeNdeNCY......uvveeiiueirieriinnirinssinerineiaessinesanns 538
3.6.4.1.4 CD_WKUPAON Clock Domain Module AtIDULES . .....vviieieiiiiei i rraaneeanas 540
SPRUIC2D-January 2017 —Revised April 2019 Contents 5

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
3.6.4.2 CD_DSP1 CIOCK DOMAIN 4t uuuttiuatesuneineinsssassssssssasssss s sannssasssaisssanssannssasssanness 542
3.6.4.2.1  CD_DSPL OVEIVIEW .. uuttiinunetessanessaansssaasanessaansestsanssessaansesssansssssasnressennnses 542
3.6.4.2.2 CD_DSP1 Clock DOmMain MOAES .1iiiiiiiiiinnsssssnesssssssissssssssssnsssssssiimmsssssssnnsnnnes 542
3.6.4.2.3 CD_DSP1 Clock DOmain DEPENAENCY ..vuuuueriueirunriintsrinsiaserinsiainssinrsansssnnsiannens 543
3.6.4.2.4 CD_DSP1 Clock Domain Module AttribDULES. .....eeeeiiiiieii i r e e eaaas 544
3.6.43 CD_CUSTEFUSE CIOCK DOM&AIN .1 ttuutiiutiiistiiiiiistiineiiseiasesississsissiannerassiaisssinns 545
3.6.4.3.1 CD_CUSTEFUSE OVEIVIEW .. utttietessannessaanneessannessaannnsssannnessssnnnssssnnnesssnnnes 545
3.6.4.3.2 CD_CUSTEFUSE Clock DOMAIN MOOES .. ..uuiieieiiiiiteiniaieessniesssnannnssanannessnnnes 545
3.6.4.3.3 CD_CUSTEFUSE Clock Domain DEPENUENCY ...uuueririuuresirinsnssrinnsssssinnrsssinnsessnns 546
3.6.4.3.4 CD_CUSTEFUSE Clock Domain Module AttribULES ....cuvvrieiiiiiiiiiiiiieiiieeniaeenaes 546
3.6.4.4  CD_MPU CIOCK DOMAIN 11 tuatintsrasesaneissssasssssssisssssssasssasssasssssssansssasesasssannes 546
3.6.4.4. 1 CD_IMPU OVEIVIEW 4 uuuttttnnnsssisssssssssssssssssssssssssssssssssssssssssmmesssiiimmssssssnnnnnnns 546
3.6.4.4.2 CD_MPU CIock DOMaiN MOAES. .. .uuiiuuiiiutirnsiissisiasrants s iinssnssiaessinssannssansias 547
3.6.4.4.3 CD_MPU Clock DOmMain DEPENUENCY ...uuuuereiiiinieeirintesaaanressaanresaaanressaannessannes 547
3.6.4.4.4 CD_MPU Clock Domain Module AttribULES. ..cvvirirrreiiiiiiiiiiiiiisssssssssssnnnnnnes 548
3.6.45 CD_LAPERL ClOCK DOM@IN 1uttiuuttiteiiseininsiansisas st ssssanessnssassssassannssanssnnsssness 549
3.6.4.5.1 CD_LAPERL OVEIVIEW . utuuuseiseiruntinssssssiansesassisssssasssasssassiannerassiainssiranneins 549
3.6.4.5.2 CD_L4PERL Clock DOMaiNn MOAES ..uuiiiiiunnnnsssssssssssisssssnssssssnsssssssimsssssssnsnnnnes 550
3.6.4.5.3 CD_L4PER1 Clock DOmain DEPENdENCY ...uevuueeruurirnisiineinnerassisinesinrssnsssanesanness 551
3.6.45.4 CD_L4PER1 Clock Domain Module AttribULES. ... ..ueeiiiie i ir i e rreine e aaas 564
3.6.4.6 CD_LAPER2 ClOCK DOMAIN 1uttiuutiiseiistinineiissisiseiiansiissiissssinsiassissssasniiansisnssines 570
3.6.4.6.1 CD_LAPERZ2 OVEIVIEW . tteunuettessneessssnnessasnnessaannessaannnsssannnessssnnnesssnnnesssnnnes 570
3.6.4.6.2 CD_L4APER2 Clock DOMAIN MOOES ...cciinnniiiiiiiiieiiiite s saaanne s snannn s sannnessannes 571
3.6.4.6.3 CD_L4PER2 Clock DOmain DEPENTENCY ..uuveiiruureririnnnesriinnssssinnrsssainnssssinnnssnnnns 572
3.6.4.6.4 CD_L4PER2 Clock Domain Module AttribUteS. .....veeiieiiiiriii i eeeaes 577
3.6.47 CD_LAPER3 ClOCK DOMEIN 1uttiuuteiseiastinssiassissssisssssssassssnssassssnsssansssasssnnsssnness 581
3.6.4.7.1 CD_LAPER3 OVEIVIEW tutuuuteiistiristiisssiseiinnerississssisssasnsiissiannerassisisianeins 581
3.6.4.7.2 CD_LAPER3 Clock DOMAIN MOUES ...uuuiinnteiineinieeiinte s iasssnsssassssinssansssnnsianeens 581
3.6.4.7.3 CD_L4PERS Clock DOmMain DEPENTENCY ...uueiinuuieriiintesiaitssaaanneesaaannsssaannnesannns 582
3.6.4.7.4 CD_L4PER3 Clock Domain Module AttribULES...uuuiirsriiiiiiiiiiiiiiisssssiiisssssnnnnnes 582
3.6.4.8 CD_LASEC CIOCK DOMAIN t1uutiuuteineisterssisssssssssss s ssessasssasssanssannssasssainssanns 583
3.6.4.8.1 CD_LASEC OVEIVIEW uutuuuttruseianterssiasssssssanseraseiassssisssasssisstannsrneiaisinnians 583
3.6.4.8.2 CD_LASEC Clock DOMaiN MOAES +..uuuiiinnnnssssssssssssssssssssssssnmssssssiimsssssssnnnnnnnes 584
3.6.4.8.3 CD_LASEC Clock DOMaIN DEPENUENCY .uuvuueirunriinteiineiineerinsiasssinssanssansiannesinnss 584
3.6.4.84 CD_L4SEC Clock Domain Module AttrDULES ....veiiieiiseiiiriii i 585
3.6.4.9 CD_L3INIT CIOCK DOMAIN 4 1uuttiustiinnerseiinesiseisssisisrsasnsrassianesanerasssnssasnsaeianes 586
3.6.4.9.1  CD_L3INIT OVEIVIEW 1 uutetneeessneessannessaannnessasnnessaannnnssasnnessasnnressssnnessssnnees 586
3.6.4.9.2 CD_L3INIT Clock DOMAIN MOUES .. .uuieineteiiiiteeiaaannessaannessaanesssannnessaannnesaannns 587
3.6.4.9.3 CD_L3INIT Clock Domain DEPENUENCY ..uuuuueririunnetisinnnsisisssssainnssssinnssssnnnnsssnnns 588
3.6.4.9.4 CD_L3INIT Clock Domain Module AtHDULES ...ueeiiieiieeiiieriiii i rneenaes 590
3.6.4.10 CD_IVA ClIOCK DOMAIN. ..t ttitteiiiiateeraantessaaaeesaaane s ssaaan et saannessaannnessaanrassaannressnn 593
3.6.4.10.1 CD _IVA OVOIVIBW. 1 uuuuuunnnnnnessssssssssssssssssssssessssssmsssssssssssssnnmeessiiimesssssssnnnnns 593
3.6.4.10.2 CD_IVA ClOCK DOMAIN MOUES . .utiuutiinneinnesssisessintsasss s sannssassisinssnnsssnsssansins 594
3.6.4.10.3 CD_IVA Clock DOMain DEPENAENCY ...uuiuuutseiiinteiraateeaaaanressaannessaanssssannnessannes 594
3.6.4.10.4 CD_IVA Clock Domain Module AttribDULES ..uueeerrrrersiiiiiiiiiississssssiiiisisssssnnsnnnes 595
3.6.4.11 CD_GPU DESCHPLON 1 tuuutiuaeiuutesstessessnessssssssiss s sasssansrasstaisssanssannsrassiannens 596
3.6.4.11.1 CD_GPU OVEIVIEW .. uueteiiaeeisaaessaaans s saansassaanasessaantsssaannesssaanressaannesssannnsss 596
3.6.4.11.2 CD_GPU Clock DOmMain MOAES ..uiiiiiiiiiisnnnssssssssssssssssssssssssnmssssssiimmssssssnnnnnnes 596
3.6.4.11.3 CD_GPU Clock DOmain DEPENAENCY ...vviureiiueirnriintsiinsiaseransisisesinrsansssansiannens 596
3.6.4.11.4 CD_GPU Clock Domain Module AttribDULES. .....viiee i rannneeaaas 597
3.6.4.12 CD_EMU ClOCK DOMAIN 1 tttttitiiiiiiiiiisssssssssssssssssssssssssssssssmmmessssiimmesssssssnnnnsnsnss 598
3.6.4.12.1 CD_EMU OVEIVIBW . uuetetneesssanneessannnessaannesssannnessaannesssaneessasnnessesnneessssnnes 598
3.6.4.12.2 CD_EMU Clock DOMAIN MOOES ....uuuiiiiiiieiiiiaiiesiaate e ssaanressaanns s saann s ssannessnnnes 598

Contents

SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com

3.6.4.12.3 CD_EMU Clock DOmMain DEPENUENCY .uveruueiiueerntirnnsiinsiaseransisinssinrsansssanssannens 599
3.6.4.12.4 CD_EMU Clock Domain Module AttrDULES ....vveeeeiiiiie i s rriine e saaas 599
3.6.4.13 CD_DSS ClOCK DOMAIN 4tttttttssiiiisissssssssnssssssssssssssssssssssssmmmesssmiimmmssssssssnnensnn 599
3.6.4.13.1 CD_DSS OVEIVIEW . tuuuueuuternseineinnssasssssssinsesase s ssinssassssisssanssrnsstaiessinsians 599
3.6.4.13.2 CD_DSS Clock DOMaINn MOAES ... .uuviiussiiuneriseiisessinssastesins s 600
3.6.4.13.3 CD_DSS Clock DOmMain DEPENUENCY ..uuuiuuuteririnntetiinntnsssinsessainsssssinnssssannnssannns 601
3.6.4.13.4 CD_DSS Clock Domain Module AttHDULES ...uuveiiiieiieiiie i aes 603
3.6.4.14 CD_LA_CFG CIOCK DOMAIN 11t ttuuttiuseinsenssmasssssssaansssssassssanssassssisssassssaseiasssnnes 604
3.6.4.14.1 CD_L4_CFG OVEIVIBW . uttiuttiistirintiastssssiianesississssisssatsrassianneraaiianeis 604
3.6.4.14.2 CD_L4_CFG Clock DOM@aIN MOUES ...iuuiiruteiineinieiiints s iasssnnssassssiassansssnassaneens 605
3.6.4.14.3 CD_L4 CFG Clock Domain DEPENUENCY ...uueiinuuinririntesrainteeiaaanressaannsssaannnssannns 605
3.6.4.14.4 CD_L4 CFG Clock Domain Module AttribULES ..uuvvrrriiiiiiiiiiiiiissnrrssssssiiinsssssnnnnnes 606
3.6.4.15 CD_L3_INSTR CIOCK DOMAIN +1uuteiuueiueenntirnsssnsisesiassissssasssssssanssannssansssinssanns 608
3.6.4.15.1 CD_L3_INSTR OVEIVIEW 1 1uueiuutiruntinssesssianserassissssisssssssasssaaserassisisesiranneins 608
3.6.4.15.2 CD_L3 INSTR CIoCk DOMAIN MOUES .. .uuuiinnnnnnnsssssssssssssssssssnssssssssiisssssssnnnnnns 609
3.6.4.15.3 CD_L3_INSTR Clock DOmain DEPENUENCY ..uuuuutiutriineineerinsiisssinsrateransisnnesinnss 609
3.6.4.15.4 CD_L3_INSTR Clock Domain Module AttribUtES .....uvviseiiiiiiiiiiii e aes 609
3.6.4.16 CD_L3_MAINL CIOCK DOM@AIN +1uuteriseiinnerinnissesisniiineiassisisssisnisissrisssnneraeaineiinns 611
3.6.4.16.1 CD_L3 MAINL OVEIVIEW tuuetueruesneenesnsenreneensensenseseesnesesnsenssnsensensensensenrennesnes 611
3.6.4.16.2 CD_L3_MAIN1 Clock DOMaIN MOOES......uuueeiiiiieeiiiinteeiaateerrannressaanne s saannneaannns 612
3.6.4.16.3 CD_L3_MAIN1 Clock DOmain DependenCY......uvvueeririuursiriintssrsisrsssinnnsssainnseisnns 612
3.6.4.16.4 CD_L3_MAIN1 Clock Domain Module AttribUtES......vviueiiieeiiiiiririe e aees 613
3.6.4.17 CD_EMIF CIOCK DOMAIN 41uuuuiiuuninunenseinsesassissssisssassssasssasssasssasssassiannsrasiannens 615
3.6.4.17.1 CD_EMIF OVEIVIEW 1iuuuiiiuteiiseiiserississssistisseriseiaisesisssassssisssanneraeaninins 615
3.6.4.17.2 CD_EMIF CloCK DOMAIN MOOES .1 .uuviiuntiteiineineesintssssiansssisssassssnssansssnsssaneens 615
3.6.4.17.3 CD_EMIF Clock DOmMain DePeNdENCY ......uueeiiieieiiiiiteiaaantessaaanresaannnsssaannessannes 616
3.6.4.17.4 CD_EMIF Clock Domain Module AttrDULES ...uueerrrsesiiiiiiiiiiisissssnrsssssssiiissssssnnnnnes 616
3.6.4.18 CD_IPU ClOCK DOMEIN uttiuutinustinteineiatesssiasssssssasss s sanessasssansssasssansssassinnnens 617
3.6.4.18.1 CD_IPU OVEIVIEW . .uuuetiiinneasaanessaannessaannssssaassessaansssssannssssannresssannesssannnsss 617
3.6.4.18.2 CD_IPU CIoCk DOMAiN MOOES ..ttiiiiiiiiissnnsssssssssssssssssssssssssnmsessssimsmsssssssnnnnnnes 617
3.6.4.18.3 CD_IPU Clock DOmMain DEPENAENCY ..uuurirueeiiseireesintsrssiintssinsrassssinssansssnnsiannens 618
3.6.4.18.4 CD_IPU Clock Domain Module AfIHDULES .....eieeeiiiiie i eia e s iiae e reiee s aaanas 619
3.6.4.19 CD_IPUL CIOCK DOMAIN t1ttuuttiinnernerineininsiassisisssissssssiassssinsiassisisssinineiaiaines 621
3.6.4.19.1 CD_IPUL OVEIVIBW .. uuetetsneessaannesssannnessaannnsssannnessaannessaannnessasnnessssnneessssnnes 621
3.6.4.19.2 CD_IPUL Clock DOMAIN MOOES ....uuuiiiiiiiiiiiiaiieiiiateessaane e ssnanne s saannsssnnnessannes 621
3.6.4.19.3 CD_IPUL Clock DOmMain DEPENTENCY ..uuuuueeiiiinnnsisinnnsisainnssssinssssainnsssainnnsinnnns 622
3.6.4.19.4 CD_IPU1 Clock Domain Module AttrBULES .....evvieiiiiiiiiiiii i e eeas 623
3.6.4.20 CD_IPU2 CIOCK DOMAIN 1 ttuuatiuntesneiasessssiasssssssisssssssnssssanssasssssssansssnnssnsssnnens 624
3.6.4.20.1 CD_IPU2 OVEIVIEW 4 tuuustiuutiraseiiseinissiissisisssisnssinerassisissrasiiesisaaiin: 624
3.6.4.20.2 CD_IPU2 Clock DOMAIN MOUES ...uuueiuiiiieiintiniesiintssissiansssisssassssinssannssnnssaneens 624
3.6.4.20.3 CD_IPU2 Clock DOmMain DEPENTENCY ...uuuuueeiiinieeiiantesaaantsesaaneesaaannessaannnssannns 624
3.6.4.20.4 CD_IPU2 Clock Domain Module AtIHDULES ....ueeerirriiiiiiiiiiiiiiiiissiiinssssnnnnnnes 626
3.6.4.21 CD_DMA CIOCK DOMAIN 11t tuatinateiaseiasesssssasssssssaassssssassssanssassssisssansssasssanssanness 626
3.6.4.21.1 CD_DMA OVEIVIBW ... ueteiaeesssaessaanne s saassssssassessaansessaannsessaannsssaannssssannness 626
3.6.4.21.2 CD_DMA Clock DOMain MOOES ..iviiiiiiiiiinsssssssssssssssssssssssssnnsssssssimmssssssnnnnnnns 627
3.6.4.21.3 CD_DMA Clock DOmMain DEPENUENCY .uveruueiiueernrirssiinsiateransisinesanrsansssanesanness 627
3.6.4.21.4 CD_DMA Clock Domain Module AttrDULES ....vieeeeiiiii i rrinne e saaaas 628
3.6.4.22 CD_ATL CIOCK DOMAIN 41 ttttttiiiiisianssssnssnssssssssssssssssssssssssmmmesssmimmmesssssssnnnmessmnmm 629
3.6.4.22. 1 CD_ATL OVEIVIBW utttuatinateiseiaseessssassssaassaasssasssaessas s sassssaassanssranstaessanssans 629
3.6.4.22.2 CD_ATL Clock DOMaIN MOAES ....uuuiiiiiiiiiiiiineeraiaeeessaine s saanne s ssanne s snannnesaannns 629
3.6.4.22.3 CD_ATL Clock Domain Module AttHBDULES ....ueeriirrrrriiiiiiiiiiiiiisssssssssiiisssssnnnnnes 630
3.6.4.23 CD_CAM CIOCK DOMAIN 1t uatiateiuseiasesssssasssssssaasssasssasessasssassssisssansssasssansssnness 631
3.6.4.23. 1 CD_CAM OVEIVIBW ... ueteiaeesssnaessaaane s saassssssanssessaansasssanntessaanressaannesssannnsss 631
SPRUIC2D-January 2017 —Revised April 2019 Contents 7

Submit Documentation Feedback

Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
3.6.4.23.2 CD_CAM Clock DOMAIN MOUES ...uuuiintiineiintiniesiints s iansssisssassssinssannssnnssaneens 631
3.6.4.23.3 CD_CAM Clock DOmMain DEPENTENCY ...uuuuureiiinieeiiintesaaantsesaannresaaanressaannsssannns 632
3.6.4.23.4 CD_CAM Clock Domain Module AttrDULES ....ueeriiiriiiiiiiiiiiiiiiiiiiisiiisssssnnnnnes 632
3.6.4.24 CD_GMAC CIOCK DOMAIN 1. 1uutinuteiseinnesssssusssssssss s sssssasssssssansssnsssansssnnssanns 634
3.6.4.24.1 CD_GMAC OVEIVIEW 1 uutiuuteiaseissnessssasssssssasss e sasssasstasssasssanseraeiainesinnians 634
3.6.4.24.2 CD_GMAC CloCk DOMaAIN MOUES 11uuuiiiinnnnssnsssssssssssssssssssssnmssssssimmsssssssnnnnnnnes 634
3.6.4.24.3 CD_GMAC Clock DOmMain DEPENUENCY .uuvuueirunriinieiineiinerinsiisssinrranneransianneaanns 635
3.6.4.24.4 CD_GMAC Clock Domain Module AHIHDULES ......eeeeiiiie i rr e rraane e aaas 635
3.6.4.25 CD_VPE CIOCK DOM@IN. 4t ttttttitiisisassssnsnnsnsessssssssssssssssssssmmmesssmiimmmsssssssnemsmmmm 636
3.6.4.25.1 CD_VPE OVEIVIEW . tuuuuiiuutiruteiseirsssasssssssaatsrse s ssisssansssisssansssnnsraieisinesnns 636
3.6.4.25.2 CD_VPE CIoCK DOMAIN MOOES ..uutiiuseiintirseiissisisssissssissiansssassiassssisssansssaneias 636
3.6.4.25.3 CD_VPE Clock Domain DePeNdENCY ...uvvuueesiiinnseirintesrsinssessinnsssssinnsssaannnsinnnns 637
3.6.4.25.4 CD_VPE Clock Domain Module AttribULES ....uveiiiiiiiiiir i e 637
3.6.4.26 CD_RTC CIOCK DOMAIN .tuuunutasiiintsssaaansessaanesssannsesaaannessaansesaaannessaannnessannnnssnn 638
3.6.4.26.1 CD_RTC OVEIVIEW 4tuutiiuutiraneiiseinssiassssisssisnssiierassisinemainiiesinaain: 638
3.6.4.26.2 CD_RTC Clock DOMaIN MOAES ... .uuuiiuueiuterssiisessistsiase s ianesassiaessinrsansesansias 639
3.6.4.26.3 CD_RTC Clock DOMain DEPENUENCY ....uuueeriiinneriaantnesaansessaannessaannsesaannnesaanns 639
3.6.4.26.4 CD_RTC Clock Domain Module AttribULES ... s s s n s anes 640
3.6.4.27 CD_PCIE CIOCK DOMAIN ..t uuttiaterteiaseenssiasesssssiasssss e sssssasssssssansssanssanssanness 641
3.6.4.27.1 CD_PCIE OVEIVIBW. 1 uutiuatiruseiaseissesastssss sttt i saatsrassannerans 641
3.6.4.27.2 CD_PCIE CloCk DOMAIN MOUES +.itiiiiiiiiinnnssssssssssssssssssssssssnnssssssiimmssssssnsnnnnes 641
3.6.4.27.3 CD_PCIE Clock DOmMain DEPENUENCY t.uvruueiiueirnriintsrinsiansesansisinssinssansssansiannens 642
3.6.4.27.4 CD_PCIE Clock Domain Module ARIHDULES .....ieeeeiiiiieiiiie i srnire e rninne e annaes 643
3.7 Power Management FUNCLIONal DESCIIPION. . u et iiiueeiiiiaeeisaistes s sraare s saarressaanrsssaannesasanness 645
3.7.1 PD_WKUPAON DeSCIIPtON 1ttt tsttiatetsessusesassssssssssaasssasssasssisssansssisssansssasssanssanness 645
3.7.1.1 PD_WKUPAON Power DOmain MOOES ... .uuueiiiiiiiiiiiiesiaaaitessaannesssansessannnssaaannness 646
3.7.1.1.1 PD_WKUPAON Logic and Memory Area POWer MOUES .......coveviiiiininriiinneiiinnneeinas 646
N A e B I 1] A D = o T £ o 646
3.7.21 PD_DSP1 Power DOmMain MOOES ....ueiiueeiistiinseiissisteiassissssassssss e 647
3.7.2.1.1 PD_DSP1 Logic and Memory Area POWEr MOAES ......vvvueeiiiinissiiiininsiiisreiiianneeanas 647
3.7.2.1.2 PD_DSP1 Logic and Memory Area Power Modes Control and StatuS ........veveeevvninnenn. 647
3.7.3 PD_CUSTEFUSE DESCIIPUON 1utuuutiuseississssisssrseiasessserasssssssassssissiasssannssasisinssinn 648
3.7.3.1 PD_CUSTEFUSE Power DOmMain MOUES . .uuiuuuuettererssisssssssssssnsssssmmmsssssiimmsssssssnsnnnes 648
3.7.3.1.1 PD_CUSTEFUSE Logic and Memory Area Power MOdes .......ccvvvuiiiiieineininrinnsines, 648
3.7.3.1.2 PD_CUSTEFUSE Logic and Memory Area Power Modes Control and Status............... 648
3.7.4 PD_MPU DESCIIPtION 1t uatttsattessaeesssase s ssasaes s sasse s ssaaasessaansessaaasssssannnessaannrsssannnsss 649
3.7.4.1 PD_MPU Power DOmMain MOOES ....uueiiueiiiniirseisterteiansisiessassssisssansssnnssansssinssanns 649
3.7.41.1 PD_MPU Logic and Memory Area POWEr MOdES .......ioiieeiiiiiiiiiiiiiesiiiineesinanneeanas 649
3.7.41.2 PD_MPU Logic and Memory Area Power Modes Control and Status .........coveevvvninnnnns 650
3.7.4.1.3 PD_MPU Power State OVerTide. .. uuuuieeiutiiteiiseiseeritsrissinsssnssiassisisssannssnneias 650
R A ST = T = O I 1= o ] o ) o 651
3.7.5.1 PD_IPU Power DOMain MOUES . uiiiiiiiiissnsnnssssssssssssssssssnssssssnsssssiimssssssssssnnnnssssss 651
3.7.5.1.1 PD_IPU Logic and Memory Area POWEr MOOES .......cvvuiiiiiiiiniiiiieiinernieiaesnineianees 651
3.7.5.1.2 PD_IPU Logic and Memory Area Power Modes Control and Status .........ccvvvevvineinens 652
3.7.6  PD_L3INIT DESCHItION 1 uattetuutessattessaesssasse s ssaaesssassestaassnsssannnessaasnnsssannnsssssnnses 652
3.7.6.1  PD_L3INIT Power DOmMain MOOES .. ..uuuutiutirneinneineinsesinsiasssnsssarssansiasesanssanns 653
3.7.6.1.1 PD_L3INIT Logic and Memory Area POWEr MOOES .....ccoeviiiiininriiiieresiiineeraanneeanns 653
3.7.6.1.2 PD_L3INIT Logic and Memory Area Power Modes Control and Status..........ccevvviunenns 653
N A o B I I T o ] oo o 654
A T = T YN I == o g o T o 654
3.7.8.1 PD_IVA Power DOMain MOOES ..iiiiiiiiiisssnsnsssssssssssssssssssssssnsessssiimmsssssssssnnnnsessns 655
3.7.8.1.1 PD_IVA Logic and Memory Area POWEr MOUES .....oueiiuiiriiriiniiiiisiinerisiaessinssanees 655
3.7.8.1.2 PD_IVA Logic and Memory Area Power Modes Control and StatusS.........ccevvieerinriinens 655
Contents SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com

I AN T o B C 1 U I 1= ] o1 o] o 656
3.7.9.1 PD_GPU Power DOmMain MOGES .....uuuiiiiiiieiiiiieeiaantesaaanteessansesaannnessaannessaannnesss 656
3.7.9.1.1 PD_GPU Logic and Memory Area POWEr MOOES .....civiiueeiiiinneiiiininsirinnesiannnneias 657
3.7.9.1.2 PD_GPU Logic and Memory Area Power Modes Control and Status ...........ceevvinninnenn 657
R 0 K T = T =Y (O I 1= o ) o) o 657
3.7.11 PD_DSS DESCIIPION 11 uuatttaesssssaessssssessssssesssassessaasssessaastessaannssssasnnsssssnnssssssnnss 658
3.7.11.1 PD_DSS Power DOMaiNn MOOES ...uiuueietiintiineiitesssiasssisssasssnss i e 658
3.7.11.1.1 PD_DSS Logic and Memory Area POWEr MOAES. .. ..uiiuiiiieriintiriieiirerinenieisinesanes 658
3.7.11.1.2 PD_DSS Logic and Memory Area Power Mode Control and StatuS..........vvvveviiiinnnnns 658
3.7.12 PD_CORE DESCIIPON 1t uattatttsesstesse s isias s sssssaassss e sasesae s s s sas s s s sanssansaannens 659
3.7.12.1 PD_CORE Power DOmMain MOGES ...uueiusiiiusiineiiterineiisesississsssinssaseraseiaisssansrann 660
3.7.12.1.1 PD_CORE Logic and Memory Area POWEr MOUES ......cvuveiiiinineiiiinissiiinreiiianneaaaas 660
3.7.12.1.2 PD_CORE Logic and Memory Area Power Mode Control and Status ...........ceeviueinnenn 660
R A ec T = T O A /I 1= o 1o ) o 661
3.7.13.1 PD_CAM Power DOMaiN MOUES ..uiiiiiiiiisnsnnnsssssssssssssssssssnssnsmssessssimmessssssnnsnnnnnnns 661
3.7.13.1.1 PD_CAM Logic and Memory Area POWEr MOUES .....vviuiiiiuiiiieiinriinneiieisieesinessnees 661
3.7.13.1.2 PD_CAM Logic and Memory Area Power Mode Control and Status ..........ccceeviiinannn. 662
3.7.14 PD_MPUAON DESCIIPIION 1 et tuuuttetsuatssssnnssssssnnsssssssssssassssssssssstsasssesssasnnsssssnnssissnnns 662
3.7.14.1 PD_MPUAON Power DOmain MOGES ....uviiuiiieiiiteiiieisieesisniasssinssans s 662
3.7.15 PD_MMAON DESCHPLON 1 ateiitteasaantesaaane s saaae e ssaaasessaansn st saannassaanntssaaanrsssannnss 662
3.7.15.1 PD_MMAON Power DOmain MOOES ..uiiiiiiiiinnnetssssssssssssssssssssssssnmssssssiimsssssssnsnnnes 663
3.7.16 PD_COREAON DESCIIPON 1. uttistiitersesaeesatsasssssssaasssasesaessiss s ssisssannssasssansaanness 663
3.7.16.1 PD_COREAON Power DOmMain MOOES......cuuiiiiiiiiiiiiiesiiaintessaannessannnessaannsesaannness 666
3.7.17 PD_VPE DESCIIPLION 11 uuutttuutesssuaeesssssessssssssssasssessaanssetsaastsssaanssssassnsssasnnssssssnnss 666
3.7.17.1 PD_VPE Power DOMaIN MOGES ..cuueiuetintirneiiternsiasssisssasssins i iasssinssanns 666
3.7.17.1.1 PD_VPE Logic and Memory Area POWEr MOGES . .....oiviieriiiiiiniiiiiresiaineeaaanneeanns 666
3.7.17.1.2 PD_VPE Logic and Memory Area Power Modes Control and Status ..........cceevvviunnenn. 667
3.7.18 PD_RTC DESCHPUON uttuattiutetuseinatessesssessssaass s saarssass e ssasssassssaassanrssasstaesanness 667
3.7.18.1 PD_RTC Power DOMain MOUES ... ..uueeiiiiiteiiiaineiiaantessaattessaanresaaannessaannnssaaannesss 668
3.7.18.1.1 PD_RTC Logic and Memory Area POWEr MOAES......uiviiuieiiiininsiiiiireiriinreriinnreaaans 668
3.8 Voltage-Management FUNCLIONAl DESCIIPON ...uuutiutiieeiitereirs st rae s e e raaeaas 669
B TR F00 I V= o 1= 669
3.8.2  Voltage-Control ArChItECIUNE . .uuuseii e iri i st r e s s s s s s raar e s saannnesaannes 669
3.8.3  INterNal LDOS CONIOl cuuiuueeatiiuseiseistesaeisessassaasssassaas e s et e s s an s saa s s aassannssaesanneens 670
3.8.3.1 VDD_MPU_L, VDD_CORE_L, and VDD_IVAHD_L, VDD_GPU_L, VDD_DSPEVE_L Control 670
3.8.3.1.1 Adaptive Voltage SCaliNG +..uuuereiiineiiiiiiiiie i i s 670
B0t < 2 20 /=T o o o T 5 0 671
3.8.3.3  ABB LDOS CONIOl 1uuttuuseissinsssnssessesastsssssasssssssassssasssassssasssassssisssannssnsernsesns 672
3.8.3.4 ABB LDO Programming SEOUENCE ....ueeiruuuresransnersannnessainnssssinsnssssinnssssisnnsisminess 672
3.8.3.4.1 ABB LDO ENable SEQUENCE.....uiiiuiiiteiiiirieiiiri it rassaiassanneraaeaas 672
3.8.3.4.2 ABB LDO Disable Sequence (Entering in Bypass Mod€) .......vvueiiuiiiineiiiniiinninineine, 673
3.8.3.5  BANDGAPS CONIIOl tutiuuteiistiinsenisnirineiisiiiseissisiss it raasaireassaseiaraassraneias 673
3.8.3.6  MemOry LDO TranSitiONS .uuuueeuuserusssseinessnsisssssisssanss s sanssasssaisssanssannssnssiannens 673
3.8.3.7 VDD _WHKUP _L TranSiiONS ... uesesineseesannsssaanneessaanresaaannessaaansessaannesssansnsssannsnssnn 673
R N I A 674
3.9 DEVICE LOW-POWET StAES 4 uuuutiuetistsiseiaeessssasssssssaate e sae e s s s saas s saas s e s sas e aan s s nssesaaneans 675
3.9.1 Device Wake-Up SOUICE SUMIMAIY +uuuuuirusersnsruseinsesnsssassissssasnssssiassannerasaiinan 675
3.9.2 Wakeup Upon Global Warm ReSEt.....c.uueiiiiisiiiiitsiiiiesiisssisssssaiaessssinsssssannnsssnnes 677
3.9.3 Global Warm Reset During a Device Wake-Up SEQUENCE ....icuvivieiiiniiiiiriiiiiiieiiinieesanninns 677
BTN I 1@ BN ¥ = g = o =T = o] 677
3.9.4.1  1S0lation / WakeUD SEOUENCE ..uuuiiietetirietessaiansssaianrsssaisessasasssstsasssssiaansnsssannnessas 678
3.9.4.1.1 Software-Controlled 1/0O ISOIAtION ....uvieeiitiiiiiiri i i raaeaas 679
3.10 PRCM Module Programming GUIOE ... ...euueeeeiiiiesiaateetsaaatessaanse e ssansesaannnesaaannessaannnssaaannesss 680
SPRUIC2D-January 2017 —Revised April 2019 Contents 9

Submit Documentation Feedback

Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
3.10.1 DPLLs Low-Level Programming MOGEIS ....cvueiiieiiiniiiiiiienie i ssiee s eseesaneanaes 680
3.10.1.1  Global INItIAlIZAION +uueiseerseiiseenis s ra e ra s rre s 680
3.10.1.1.1 Surrounding Module Global INitialiZation ........veveeiiiiiiiirii i i 680
3.10.1.1.2 DPLL Global INitialiZAtion .. ...uueeresiieeiie e i reeaas 680
3.10.1.2 DPLL Output FrequeNnCy Change. ... ...ueeiiieieiiiateeiaaantessaansessaanresaaannssssannresaaannesss 682
3.10.2 Clock Management Low-Level Programming MOdElS ......c.uviiiiiiiiiiiiiiiiiiii s nnaes 683
3.10.2.1  Global INItANZALION +.ueieerieeiieer et 683
3.10.2.1.1 Surrounding Module Global INitialiZation .......vveeviririeiiii e 683
3.10.2.1.2 Clock Management Global INitialization .........uvvieeeiiiiniiii i 683
3.10.2.2 Clock Domain Sleep Transition and Troubleshooting ........ccvviiiiiiiiiiiii s 684
3.10.2.3 Enable/Disable Software-Programmable Static DEPENdENCY ....vvvviviiiiinriiiieiiiiirinnians 684
3.10.3 Power Management Low-Level Programming MOdelS ........coviieiiiiiiiiiiiiii i nnaes 684
3.10.3.1  Global INItAlIZAION +.ueieer et r et 684
3.10.3.1.1 Surrounding Module Global INitialiZation .......vveevieivieiiii e 684
3.10.3.1.2 Power Management Global Initialization.........vvvereiiiiiiiiii i i 685
3.10.3.2 Forced Memory Area State Change With Power Domain ON.......cvvveviieiiiiiniieinineninninns 685
3.10.3.3 Forced Power Domain Low-Power State TransSition .....vvevviseiiiiniiiiiiiiaeanaes 685
3.11 PRCM Software Configuration for OPP_PLUS ......uuiiiiiii i i sr i s s s ss e ananae e 685
1 T 17 o O 1V (=T 1] (= gl 1V - 11| 686
3.12.1 Not Supported Functionality (Registers and BitS) .......iveeeeeiiiimeiiiiesiiiie i sraanraeaaanns 686
3.12.2 PRCM INStANCE SUMIMEAIY 1 tttttiiisssssssssneessssssssssssssssssssssmsssssiimmmaiiiiissmmmi 699
3.12.3 CM_CORE_AON__CKGEN REQISIEIS. . uuuttruteiintiineiinsisinssistirissiinsssnnerasisisssanssannsanns 700
3.12.3.1 CM_CORE_AON__CKGEN Register SUMMANY ......ceeiiiiureirainneriaaanresiaansessaaanressannnes 700
3.12.3.2 CM_CORE_AON__CKGEN Register DeSClPON ..uuuuiiiiueesiiinnneisiinsesisisssssannnsssainnes 703
3.12.4 CM_CORE_AON__DSP1 REQISIEIS 1uuuuutiutsineinunesinsiasssissiantssissiansesasssasssisssanssnns 780
3.12.4.1 CM_CORE_AON__DSP1 RegiSter SUMMAIY ...ueeieseisueerisrirssrinrimnnerissisiseranrnneiin 780
3.12.4.2 CM_CORE_AON__DSP1 Register DesCrPiON .uuviueeeiriiuesiiiinesisiinsesisinsssssannsesiannns 780
3.12.5 CM_CORE_AON__DSP2 REQISIEIS 1uuuuutiutsineinunesissiaessinssanssisssanesassrasssnnssanssnns 785
3.12.5.1 CM_CORE_AON__DSP2 RegiSter SUMMAIY ....eereseisueerinrirserisrisinerissisinerinieiin 785
3.125.2 CM_CORE_AON__DSP2 Register DeSCHPION .uivueeeiriiuesiiiisesisiinsesisisssisannsesiannns 785
3.12.6 CM_CORE_AON__EVEL REQISIEIS 1uuuiiuutiutsineiinnesinsiasssintsants s iansesassiansssinssannssnns 789
3.12.6.1 CM_CORE_AON__EVEL RegiSter SUMIMAIY ....eeieseisueerinnirsssinniinneiassisiserassnssiin 789
3.12.6.2 CM_CORE_AON__EVE1 Register DeSCrPlON ...cvueeiiriiuesiiiinesisiinnesisisssisannsesiaanns 790
3.12.7 CM_CORE_AON__EVE2 REQISIEIS 1uuuiiuutiiutsiineinnerinsiaessintiantssisssasesasssasssnnssannssns 792
3.12.7.1 CM_CORE_AON__EVE2 RegiSter SUMIMAIY ....ueveseisuserinrirsssisriiineiassisineransinsinn 792
3.12.7.2 CM_CORE_AON__EVE2 Register DeSCrPlON ...cuueeeiriiueeiiiinesisiinnesisisssssannnssiaanns 793
3.12.8 CM_CORE_AON__EVES REQISIEIS 1uuuiiuuiiiutsineiinerinsiasssistiats s sansssnsssansssnnssannssns 795
3.12.8.1 CM_CORE_AON__EVE3 RegiSter SUMIMAIY ....ueveseisueerinrirnesinrirneiaseisisssansnssiin 795
3.12.8.2 CM_CORE_AON__EVE3 Register DeSCrPliON ...ccueeeiriiuesiiiisesisiinnesisisssisansresiaanns 796
3.12.9 CM_CORE_AON__EVEZ REQISIEIS 1uuutiuutiiutsiineiinerissiaessistsatssisssanesnsssasssnnssannssnns 798
3.12.9.1 CM_CORE_AON__EVE4 RegiSter SUMIMAIY ....ueieseisueerinrirsssinnisnnerassisisssansnssiin 798
3.12.9.2 CM_CORE_AON__EVE4 Register DesCrPliON ...cuueeeiriiueeiiiisesisninnesiiisssisannresiaanns 799
3.12.10 CM_CORE_AON__INSTR REQISIEIS. . uuuttruteintirneiinsissesiatirssiisssanre i 801
3.12.10.1 CM_CORE_AON__INSTR RegiSter SUMMAIY .....ceeiiiiueeeiiiinnessainessaainsessaannessaannes 801
3.12.10.2 CM_CORE_AON__INSTR Register DesCriptioN ....ueeiviiurerrsinrsrriinesisiinsnsisiinnsiiannes 802
3.12.11 CM_CORE_AON__IPU REQISIEIS 1. uutiutiruatinnteineinterassissssintsassssinsiansssnssiaisssinssanns 806
3.12.11.1 CM_CORE_AON__IPU ReQIiSter SUMMAIY ...iiieeeiiiieeeiaainnessaannessaansessaannsessannnes 806
3.12.11.2 CM_CORE_AON__IPU Register DeSCrPON ..uvvuereiriieesiiiisnsisainnesisisssssannssssaanns 806
3.12.12 CM_CORE_AON__MPU REQISIEIS . vt tuutiiutsineinnesnsiasssinsiaans s sannesassiasssinssansrnns 822
3.12.12.1 CM_CORE_AON__MPU RegiSter SUMMAIY ....eivieirisririseiiseirinsrasisisssinnerisiaininnns 822
3.12.12.2 CM_CORE_AON__MPU Register DeSsCrPiON ..ivueiiiiiereiriirisiiinesisiinnssisinssisanns 823
3.12.13 CM_CORE_AON__OCP_SOCKET REQISLEIS +uuttuuteiiueinunnsinnsrssiinsisinssansisnsssinssannsinns 828
3.12.13.1 CM_CORE_AON__OCP_SOCKET RegiSter SUMMAIY ...iuueiveerisrisinerinririreimsisineians 828
10 Contents SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com

3.12.13.2 CM_CORE_AON__OCP_SOCKET Register DescCription ......iveeiveiriuriinernneisinerinnins 829
3.12.14 CM_CORE_AON__RESTORE REQISIEIS. . iiuttiisiiiteriseiisinintiatsiissianesissiassnsssannssn 832
3.12.141 CM_CORE_AON__RESTORE RegiSter SUMMAIY ...civiierreriinnrsrriinnsssmiisrsissinnesisines 832
3.12.14.2 CM_CORE_AON__RESTORE Register DeSCHPON ..ouvvvvseiiieerinniiinerinrinnnsiinsinineans 834
3.12.15 CM_CORE_AON__RTC REQISIEIS 1.uuuuutiiussiseinnnesinsiassssissiansssisssanesassiasssissiansiins 841
3.12.15.1 CM_CORE_AON__RTC RegiSter SUMMAIY ...uiviuureiriinnrsiriinnsissinnesisainssssasnssisnnnns 841
3.12.15.2 CM_CORE_AON__RTC Register DeSCrPtiON ..ueviutiresiineinieeiansisinsrinsernssiasasinsians 842
3.12.16 CM_CORE_AON__VPE REQISIEIS 1.uuiiuutiiuteiistiineriseiassisissiatsriss s 843
3.12.16.1 CM_CORE_AON__VPE RegiSter SUMMAIY ...uuvuuureirsiunrsrrinnssssinnesisminssssmmnssismnnns 843
3.12.16.2 CM_CORE_AON__VPE Register DESCIPON ..uivueiriuriiseiiseiiieeiinisisssirnnssianeanes 844
3.12.17 CM_CORE__CAM REQISIEIS 1t uuuttussisssssssasnssseiastsssssassssisssassssiss st 846
3.12.17.1 CM_CORE__CAM ReQISter SUMMAIY ..ivuuueeirsnnrersannssssissssissnsnesimmssssmmmnnssisannns 846
3.12.17.2 CM_CORE__CAM Register DeSCHPLON ...uuuriesiiseirineiinteiiaeiinesisiasssinrsannsransianes 847
3.12.18 CM_CORE__CKGEN REQISIEIS .uutuutirustiiunsiseiisnisissiassisisssisnsrissiasssnserassisssannsrn 855
3.12.18.1 CM_CORE__CKGEN RegiSter SUMMAIY ....eeiisiuurerriinnsssminnsisainsesisasssssmmnssiannnns 855
3.12.18.2 CM_CORE__CKGEN Register DESCIIPON .vuvueiiiirietiiieiiieiiierinisisssinssannsianeinnes 856
3.12.19 CM_CORE__COREAON REQISEIS uttuuutiusssruneiasnerserassisisssisnsrisssansesansrasisisssansan 880
3.12.19.1 CM_CORE__COREAON RegiSter SUMMAIY ..uiviuereiriineessiinnssissinnesismnsssssassnssiannnes 880
3.12.19.2 CM_CORE__COREAON Register DeSCrPtiON ....vvueiiseiiseiiieerinniiierinrsnnsiinsiaineans 881
3.12.20 CM_CORE__CORE REQISIEIS 1.utuustiisssssnssnsesssiasssassissssisssasss st 891
3.12.20.1 CM_CORE__CORE ReQISter SUMMAIY ....ueeeissuueesirinsesisminnesimmnssesramssssmmmnnrssmmnnnes 891
3.12.20.2 CM_CORE__CORE Register DesCriPtiON ....civueivieiiiniiiieiiinissiisisisssinnernssianeaaes 893
3.12.21 CM_CORE__CUSTEFUSE REQISIEIS .. uutiiutsistiinnerissiassesisriatsrissianesansiassnsssannsrn 951
3.12.21.1 CM_CORE__CUSTEFUSE RegiSter SUMMAIY ..ivveivisriiseriseisineiisnisiseminiiisiaiins 951
3.12.21.2 CM_CORE__CUSTEFUSE Register DeSCrPLiON ...uuvvussiissineerisnisinerinrirnnsiinsiaineians 952
3.12.22 CM_CORE__DSS REQISIEIS 4euuuttiustiistisstsistsrssiasnssseiassssisssasssriss s 954
3.12.22.1 CM_CORE__DSS RegiSter SUMMAIY ...uuuueesiiinnesisnunnesisinnnssssnsnessasnssssmnnnesmsinnns 954
3.12.22.2 CM_CORE__DSS RegiSter DESCHPLON ..uuureretirsirarirserineiaieerassisisssinsanrsraeianns 954
3.12.23 CM_CORE__GPU REQISIEIS 1 tuutirstiistisstiasterssiassssserassssiss i iassssansiasiaisesanns 960
3.12.23.1 CM_CORE__GPU RegiSter SUMMAIY ...uuueeiiiunesisnnnssisisnnsssainssssansnsssannrsssainnes 960
3.12.23.2 CM_CORE__GPU Register DESCHPLON ..uuuereeiieirinrirssiineiniessanisisssinssanrsiaeianns 961
3.12.24 CM_CORE__IVA REQISIEIS 1ttt tuttistisssesstsssesassiaitsrase st iasesasrsanns 964
3.12.24.1 CM_CORE__IVA ReQiISter SUMIMAIY ..uiiuuueeiriiunesissnnesisinnssssaisnessaasssssannsssssinnns 964
3.12.24.2 CM_CORE__IVA Register DESCIIPON ..uiuieiiueiiiiiririrssiineinisrinisisssinnsssssaaeaanes 965
3.12.25 CM_CORE__L3INIT REQISIEIS 1uutuustiissersnssnsesseiasssassiasesisrsasesassiannerassiassinsranns 969
3.12.25.1 CM_CORE__L3INIT RegiSter SUMMAIY ....eeiisiuueeisminnesiminnnsssainnsssmansssiannsssminnns 969
3.12.25.2 CM_CORE__L3INIT Register DeSCrPLON ...uviutivieerinrirseiineirierisisisssinsrnssianeaanes 970
3.12.26 CM_CORE__LAPER REQISIEIS . utuuuutiistirntinnteiissiatesassiassssistiassssissiansssansiasssinssann 996
3.12.26.1 CM_CORE__LAPER ReQISter SUMMAIY ...ueeiiiiuuesisninnesirinnssssainsesssansssiannnssssinnnes 996
3.12.26.2 CM_CORE__L4PER Register DESCIPON ...uivuiiiieiiitiiieeiiinieriisiss s inneanaes 998
3.12.27 CM_CORE__OCP_SOCKET REQISIEIS utuuuutirsserusrinaneriseisinesississssisssansraeiaiesannins 1077
3.12.27.1 CM_CORE__OCP_SOCKET RegiSter SUMMAIY ...ueiviusrerrsunssrsinnrerssinnsssminnnsisnnns 1077
3.12.27.2 CM_CORE__OCP_SOCKET Register DeSCrptioNn .....uevvieeriureriseiieirinriineiineiinnens 1077
3.12.28 CM_CORE__RESTORE REQISIEIS 1.utiuuttristirsseiinnirteiiseisisssassisisssinnssnssrasiainesannins 1079
3.12.28.1 CM_CORE__RESTORE RegiSter SUMMAIY ...iiiuurerrsinnrsrsinnesssinnssssinnssssminnssssnnes 1079
3.12.28.2 CM_CORE__RESTORE Register DesCription .....cvevvieiiiiirineiiieiiiiiiesirinnenineas 1079
3.12.29 SMARTREFLEX REQISIEIS 1uuttiusiiiuteiseiantirissiasssssssianeraseiassssisssasssnsssaanesassianasans 1084
3.12.29.1 SMARTREFLEX ReQISter SUMMAIY ..cuiiuueeiiiiunesinisnsssiinsesisassessannsssssannnessannnes 1084
3.12.29.2 SMARTREFLEX Register DeSCHPLON 1.uuuvuutiruteineiieerinnsssssinsirnsssansisinssansesnneias 1086
3.12.30 CAM_PRM REQISIEIS. 1t uuuttsttsustiistsrseiaseerisssastssisssate s iaresasssassaassaaarsrassiaressins 1094
3.12.30.1 CAM_PRM REQISIEr SUMMAIY .eiuuueteinesssinnesisissnsisaissssisanssstsansssssannnessannnes 1094
3.12.30.2 CAM_PRM Register DEeSCHPLON wuuuutiistirsiiiteiieiieerinssssssinssanrsrasisisssaneannesas 1095
3.12.31 CKGEN_PRM REQISIEIS .t ttuutiiustiiateiseiaseirissiasssssssaaterassrassssisssassssisssaanerassiaiesans 1104
SPRUIC2D-January 2017 —Revised April 2019 Contents 11

Submit Documentation Feedback

Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
3.12.31.1 CKGEN_PRM REQIStEr SUMIMAIY .uteiustiueirntirnssiinsiassransisisssanssanesiasiainssansnns 1104
3.12.31.2 CKGEN_PRM Register DESCHPLON  ..ueieeeiiiieeeiaainessaanssssaannessaannsssannnessannnes 1106
3.12.32 COREAON_PRM REQISEIS cuttiustiiatiiiseiisnisissiassisisssiansraseiasssisssassisssinsaiaiinnns 1140
3.12.32.1 COREAON_PRM ReQIStEr SUMMEAIY ...uviiueiintinnssiineinineransissssissssnnsiansianneransns 1140
3.12.32.2 COREAON_PRM Register DeSCIPHON ..uueeiiiiieesiiaiaesiainnsssaannessaannssssaannessannnes 1141
3.12.33 CORE_PRM REQISIEIS . iuttiistiissiiiatiineiistiiiseiisisisesistsserassiainesasisissaareraeianns 1153
3.12.33.1 CORE_PRM REQIStEr SUMMAIY ..uuutiuseineirnriistsrinsiaeesissiasssisssansrassiannesannians 1153
3.12.33.2 CORE_PRM RegiSter DESCHPLON .. .eeiieeeiiinesiaiianssaaannessaannesssannsessaanreesaanness 1155
3.12.34 CUSTEFUSE_PRM REQISIEIS 1 uutiiutiiiseiistinintiassisistiianeraseiasssisssanisnsssinsaeiaiinnns 1199
3.12.34.1 CUSTEFUSE_PRM RegISter SUMMAIY ..iiueiiistiinssiineirinerassisisssinssrnssiasiannsranins 1199
3.12.34.2 CUSTEFUSE_PRM Register DeSCIPLON .uuvivuseiiseiiieerissirssrisrisssrassisisssianssineias 1199
3.12.35 DEVICE_PRM REQISIEIS tiiuutiiutiiiatiiteiisiiisiistisisesistisateiissisissassianeann. 1201
3.12.35.1 DEVICE_PRM REQIStEr SUMMAIY .ueuruueiiueernriinssiineianesassissssinssannssaeiannsmanniins 1201
3.12.35.2 DEVICE_PRM RegisSter DESCIPHON ...iiueeeiiiiieeeiaainessaanssssaannessaannnesaaansessannnes 1203
3.12.36 DSP1_PRM IEQISEIS . uutetiuuttsisuntessasnssssisrssssisnssssissestsasssssasssestsssnsstsssnsssssnnns 1258
3.12.36.1 DSP1_PRM REQISIEr SUMMAIY ..euuuteuseiineernrinntssinsiainerassissssinssanssrasiannerannians 1258
3.12.36.2 DSP1_PRM RegiSter DESCHPLION .. .uueeiineesiainneiaainnessaannnsssaanressaanressaaanressannnes 1258
3.12.37 DSP2_PRM REQISIEIS 1.uttistiisstiiatirateiissisiserissisisesistsianeraseisinesanisissiseiaian. 1263
3.12.37.1 DSP2_PRM REQISEr SUMMAIY ..uueeiseiineernriantsrinsiasesassiasssinssanssrasiannssanians 1263
3.12.37.2 DSP2_PRM RegiSter DESCPLION .. .uueeiineesiiineesaainnessaannnsssaanressaansasssaannessannnes 1263
3.12.38 DSS_PRM REQISIEIS 1t uutiittiistiiistiisteiiseiasiseassiaise it aaiiareine 1267
3.12.38.1 DSS_PRM REQIStEr SUMMAIY 1uutiuuteiuseiruesrnnsrnssiisssansssansisisssanssrnssiarsiainsrannimns 1267
3.12.38.2 DSS_PRM Register DEeSCHPON ...uueiiiiiiieeiiaieeiaaiane s saaanessaansessaannasssannressannnes 1268
3.12.39 EMU_CM REQISIEIS . uuuttiuutessansesssnsssasnssssassssssasssstsassssssanssssiasnssssssnnessssnnes 1278
3.12.39.1 EMU_CM REQIStEr SUMMAIY +.uuutiuuteunetnesrnesannssanssanesasssasssisssannsrasiainemanions 1278
3.12.39.2 EMU_CM RegiSter DESCHPLION ..uuuueeiiieeeiaainessraiansssaansessaannasssaanressaanraesaannes 1278
3.12.40 EMU_PRM REQISIEIS. 1 tuutiistiiustiiateiiseiasstsissiassssistiianeraseiasssissianaissasneaaiinns 1281
3.12.40.1 EMU_PRM REJISIEr SUMMEAIY ..uuteiuseiineirnrinsssrissianesassissssinssansssasianneranians 1281
3.12.40.2 EMU_PRM RegiSter DESCHPLION . ...uueeiiieeeiiaianeiaainessaannsssaansessaannsssannnessannnes 1281
3.12.41 EVEL_PRM REQISIEIS i uttiittiiitiiiatiiiteiitisisiisisiss it siarareraeinnns 1283
3.12.41.1 EVE1_PRM REQIStEr SUMIMAIY ..cuuteiuseineernrinntsiinsianesassissssinssanssiasiainssanniens 1283
3.12.41.2 EVE1_PRM Register DeSCHPON .. ..uiiiiiiiiiiiieeiaainessaanesssannne s saannnsssanaesaannnes 1284
3.12.42 EVEZ2_PRM REQISIEIS i iuttiistiisiiiatiiteiisisisiassisisssiatrase s aasisesirareraeannns 1289
3.12.42.1 EVE2_PRM REQIStEr SUMIMAIY .uiuuteuseineerntinntssissianesassissssinssansssasiannesanniens 1289
3.12.42.2 EVE2_PRM Register DeSCHPON .. ..uiiiiiieiiiiieeiraiaesraanesssannne s saannesssanaesaannnes 1289
3.12.43 EVE3_PRM REQISIEIS. i uttiittiiisiiiatiiiteiiisisiississ it assis i rareraesnnns 1294
3.12.43.1 EVE3_PRM REQIStEr SUMIMAIY ..iiuuteiuseiineernrinsssiinsiannerassissssinssannssasiannemannions 1294
3.12.43.2 EVE3_PRM Register DeSCHPON .. ..uieiiiieiiiiieeiaainesssanesssaanne s saannasssannesaannnes 1294
3.12.44 EVE4 _PRM REQISIEIS i iuttiistiiitiiiatiiiteiitisisiistiiisssiatrase i e ssiarasiaeinnns 1299
3.12.44.1 EVE4_PRM ReQIStEr SUMIMAIY .uiiuuttruseiineerntiastssineianesassiasssinssanssrasisinsraninns 1299
3.12.44.2 EVE4_PRM Register DeSCIPON .. ..uiiiiiieiiiiieeiaainessaaeesssannne s saannesssannesaannnes 1299
3.12.45 GPU_PRM REQISIEIS .t tiuutiistiiisiiisteiiseiassisiatsissiine it 1304
3.12.45.1 GPU_PRM REQIStEr SUMIMAIY uutiuuteiseisueernnssnssiissssinssansisnsssannssnsssassainsrannimns 1304
3.12.45.2 GPU_PRM Register DeSCHPLON ...uuieiiiiiieiiiie e iaaiine s saaaesssaaane s raannessannessannnes 1304
3.12.46 INSTR_PRM REQISIEIS 1uutiuutiiustiinteiistiantiristiissssistianeraseiainesisssassesissannsaeiainesns 1307
3.12.46.1 INSTR_PRM ReQISIEr SUMMAIY ...uutirueeintiieeiinte e iatssissiansssinssarsraasianearannians 1307
3.12.46.2 INSTR_PRM Register DeSCIIPLON ..uuiueiiusiiinriiteiiseiiierissisisesissssraeainerannnns 1307
0 o | Y =T 0] (= £ 1311
3.12.47.1 IPU_PRM REQIStEr SUMMAIY .uueiuutiueeiseinunesansssssiassssnssiansssnsssannsrnssiaiessannians 1311
3.12.47.2 IPU_PRM RegiSter DESCHPLION ..uueeeiieeeiaainnessaanesssansessaansessaanneessaanressannnss 1312
3.12.48 IVA PRM REQISIEIS uuiuutiiitiiisniiistiisneiiseiisesiseiassissssiatsiss it assiaissasnisiseinnes 1332
3.12.48.1 IVA_PRM ReQIStEr SUMMAIY t.uuiiuutiuteineinussssnssssiansssasssansisisssannssassiasaannnians 1332
3.12.48.2 IVA_PRM Register DESCIPHON ..uuueieiiiiieeeiiiitesiiatesssaanee s saansesssannnessannnesaaannes 1332
12 Contents SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com

3.12.49 L3INIT_PRM REQISEIS . uuttuutiiuutinuteiseissesastissssisssass e sanesasssansssasssantsrassssinesns 1338
3.12.49.1 L3INIT_PRM REQISIEr SUMMAIY ..uuutiuseiissinnriisssriseianesissiassssisssassrassiannerannians 1338
3.12.49.2 L3INIT_PRM RegiSter DeSCIPLION . .uueuisueeeiiiunesiiinsnsisaisnesisansssssanssessannnnsssannns 1340
3.12.50 LAPER_PRM REQISIEIS utustistiiatinateiaseisisesastissssisssssssasssssssanssasssnnssannssassinnns 1366
3.12.50.1 LAPER_PRM REQISEr SUMMAIY ...uuetiiiiiieeiaiinnesaaanessaasnessaansessaannesssannsessannnes 1366
3.12.50.2 LAPER_PRM Register DeSCIPLON ..uuutiiiuersirninneirsinneisainnssisinsesisansnsssannsnsssannes 1369
3.12.51 MPU_PRM REQISIEIS. 1 uuuttutiiustiiaterteinusessssansssisssaste s taessasssasssisssannsrarsiainesns 1479
3.12.51.1 MPU_PRM REQISIEr SUMMAIY .utiuuterseiinsesnnisssssassisiserassisisssassssansrassainsraninns 1479
3.12.51.2 MPU_PRM Register DeSCHPLION ...uuueeirsineeeirinnsiaaisnssisisesisainsessaasnessannnessannnes 1480
3.12.52 OCP_SOCKET_PRM REQISIEIS .. ttuuttiustisnesstisnssintestsiassisinssassssisssinssanssrasiainsians 1483
3.12.52.1 OCP_SOCKET_PRM RegiSter SUMMAIY . ..eeeiiuuureirnnnesraannessaannessaaannessaansessmnnnes 1483
3.12.52.2 OCP_SOCKET_PRM Register DEeSCIPLION .uuuuiiuuereiriiuneirainesisiinnssssinsesisannnsssannes 1484
3.12.53 RTC_PRM REQISIEIS 1 tuuuutiutiiustiateiseiaeesssrastssiss st tae s satssiassaarsrarsiainasns 1520
3.12.53.1 RTC_PRM REQIStEr SUMIMAIY ueuuteruseiinsssnsiasssrisesannerassissssisssanssraeianneranions 1520
3.12.53.2 RTC_PRM Register DEeSCHPON w.uuuuseiiiiueesiiinesissisnssisasesssainsesiaasnessannnessannnes 1521
3.12.54 VPE_PRM REQISIEIS 1 uuutittiistinaeiiatsrseiaessts s ssss s sssstaassssesaa s aans s sanessnns 1524
3.12.54.1 VPE_PRM ReQIStEr SUMIMAIY ....uuueiiiiinesiaaiessaaanressaansassaannsessaanresaaannsesaannness 1524
3.12.54.2 VPE_PRM Register DeSCIPION ..uuueeiiiieesiiiieeiiiissesisassessainnssrsanssessannnsssainnss 1524
3.12.55 WKUPAON_CM REGISIEIS 1uutiiustintsiuseinunersniasssssssasts i iasesisssansssnsssannsrassianeesnns 1528
3.12.55.1 WKUPAON_CM REQISIEr SUMMAIY . .eteiineeeininneiaainessaannsssaansessaaneessaansessannnes 1528
3.12.55.2 WKUPAON_CM Register DeSCIPLON wuuvuuuereiriineeirsiinneisiinssssaisesisaisnsssannsnsssannes 1529
3.12.56 WKUPAON_PRM FE0IStEIS . uuuustiutsruseiaueersriassssinssaans s iaessasssansssisssannsrassiainemns 1546
3.12.56.1 WKUPAON_PRM RegiStEr SUMMAIY .uueiueirntiisssrissisnerississesissiannsrasianneranins 1546
3.12.56.2 WKUPAON_PRM Register DeSCIPLON 1.uuueeiiiiuesiiiinnesiiissnsisiinsessansssisannnessannnes 1547
4 COorteX-AL15 MPU SUDSY ST .ttt ettt e e e et e aaeeaennaans 1572
4.1 Cortex-A15 MPU SUDSYSIEM OVEIVIEW ...iuueiustisssrnseiase et sase s ssisssasrsanrssaneias 1573
0 O 1 10T 111 1o T 1573
O o = 1575
4.2 Cortex-A15 MPU SubSyStem INtEgration......ueueeiessssseiiteriseisessias i s sanrsarssaneaas 1578
s R 1 o Yo QI 151 01T o 1578
4.2.2 ReSet DIStrDULION 11uuiusiisiiiiiir s 1580
4.3 Cortex-A15 MPU Subsystem Functional DesSCriPtioN.....uuuvusivieeiieiieiiriss i nneesnes 1582
4.3.1 MPU Subsystem BIOCK DIiagram . ....uuuueeeiieieinaieesiaaiassssaaasesssasssssaansesssanssessannssssns 1582
4.3.2 Cortex-A1l5 MPCore (MPU_CLUSTER) ..uiutiitiruiriisinsessirnrssssesrssnssnsssassssnssnsesansaes 1582
4.3.2.1 MPU L2 Cache MEMOIY SYSIEIM ..uuuiuutiiutiinteianeisnesistsssssassssnserassssisssarsrasesaneens 1583
4.3.2.1.1 MPU L2 Cache ArChiteCtUre ....ouviiuiiiiiiiiiii i e 1584
4.3.2.1.2 MPU L2 Cache CONtrOlEr «..uuuserseiseitiisirseitiisiaseraersssssaserse s nnnsanenes 1584
e G T |V 1 O 22 L 1585
B S |V =Y T VA T o (= 1585
4.3.4.1  MPU_MA OVEIVIEW 1ututeiseiatinsissssessssssse ettt sar s sassanernes 1586
4.3.4.2  AXIINPUE INTEIACE +1uuiiieiiiiit i e s st s s s r e nerans 1587
T e N 101 (=Y (== V7 o 1588
4.3.4.3.1 High-Order Fixed Interleaving MOdel ......ciiieiiiiiiiiiiiiiii i rsiee s snnnee s ranneeeas 1588
4.3.4.3.2 Lower 2-GiB Programmable Interleaving Model..........ooeviiiiiiiiiiiiiiiii s 1589
4.3.4.3.3 Local Interconnect and Synchronization Agent (LISA) Section Manager .............c.veuues 1590
4.3.4.34 MA _LSM REQISIEIS .t ttiiuteiiiitessaanessaaineessaantesseannseseaannessssnnressssnnessssnneesnnns 1590
4.3.4.3.5 Posted and NONPOStEd WHES . .uuviuuiiiiseiiiirieii s eaaees 1590
R G TN T = 0] £ 1591
4.3.4.4  Statistics Collector Probe POIS ..i.uiveivsiiiiiiiiiiis s 1591
R o /| O T Y = 1591
4.3.4.6 MPU_MA Power and Reset Management ........eviiiieriiiireiiiireriianressannsesaaanneeannns 1591
4.3.47  MPU_MA WatChpOint. ... eeeiiiii i i it e s e s e s e e s ssanne e s sannre s sannnresaannnesannnnees 1591
e B0 S A R 1V = (o g Yo 1 Y A 57/ .= 1591
SPRUIC2D-January 2017 —Revised April 2019 Contents 13

Submit Documentation Feedback

Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
4.3.4.7.2 Transaction Filtering OPtiONS ....ueiueeiiueinteririisrinrrit i asrrss e sanrsans 1592
4.3.4.7.3 Transaction MatCh EffeCtS.....uvuiiieiiiiiiiiiiniiri i e 1592
R S 0 S I o o =Y G =T =T - o 1593
4.3.4.7.5 Programming OPtioNS SUMIMAIY ...uueeiuueinueernniinesssrsarsrissiaessrssiasiainssansan 1593
4.3.5 Realtime Counter (Master COUNTET) ..uuuuueeeireterraietesaaanresaaannessaannsssaaannestaannesssannressnn 1593
T T T R @011 | 1 1= g 0 1= = 1T 1593
4.3.5.2  Frequency Change ProCEOUIE .....uuiiueiiietiiteiiseiiiterast st st sste s sanesanrsreesaneens 1595
G G T |V = 0 VY= o3 o oo T I 0 = 1596
4.3.7 MPU Subsystem POwer Management. .. ... e e ueeesriinessrsisnssssasnssssisnesssanssessassresisannnsiias 1597
e R 0 R 01T I To T3 - 1 L 1597
4.3.7.2  Power StateS Of MPU _CO...iiueiiiiiitiiiiiie e raa i e ssaine s saaae s s saanne s saannaessannnessannnes 1599
4.3.7.3 Power States of MPU SUDSYSIEM ....uuuiiiiiiiiiiiiiiriii i i rrane s nraanes 1601
A4.3.7.4  MPU_WUGEN . ...iiiiiteeiitiisssssssssssss st s sssasssaasssssssssreesssssssssssssnnnnnnnnnnns 1602
4.3.7.5  Power TranSition SEQUENCE .. .uuiuttiistiiseriatirse st ass s i rassaasrsaarssaneias 1603
4.3.7.6 SR3-APG Technology Fail-Safe Mode.......cocuviiiiiiiiiiiiiiiii i i rnie e rnnes 1603
4.3.8 MPU Subsystem AMBA Interface Configuration ........uveeeiveeiiieiriesiiiriiis i 1603
4.4 Cortex-A15 MPU Subsystem Register Manual........evvieeiiuiiiiiririiniisssiss e snanens 1605
441 Cortex-Al5 MPU Subsystem INStanCe SUMMAIY ..uuivuueeiiintssirinreiriinnrsrainsssisainnssaainness 1605
4.4.2 MPU_CS_STM REQISIEIS 1 .uutiuteiueinntiiatsrss ittt iatssarssainssanssannsransins 1605
e B |V = R A IO =T ] 1= £ 1605
4.44 MPU_PRCM_OCP_SOCKET REQISIEIS 1uuviutiiureiisiisinirinriiiseiissisineiassisiseinans 1605
4441 MPU_PRCM_OCP_SOCKET ReQiSter SUMMAIY ...uvueeruurirusernneiainerinsiasssinssannesinnias 1605
4442 MPU_PRCM_OCP_SOCKET Register DeSCHPLON .. .uuuriiiteeiiaanneesnanneessannnesaaanneeannns 1606
4.45 MPU_PRCM_DEVICE REQISIEIS. . iuutiiutiiiaiiiiteiisiiriseiitiiiseiinissassansaninnneias 1606
4451 MPU_PRCM_DEVICE RegiSter SUMMAIY ..uiuueiiueirnniinsssinsiinterinsisisssinnsannsinneiannens 1606
4452 MPU_PRCM_DEVICE Register DeSCHPHON . ...uueiiiiieiiiaieetiainessaanressaansesaaanneeaanns 1607
4.4.6 MPU_PRCM_PRM_CO REQISIEIS . tuutiistiriseiistiiiseiissisistiisnsiissiasssiaseiasisissiiinniins 1610
4.4.6.1 MPU_PRCM_PRM_CO RegiSter SUMMAIY ...uueiiueirnriinssrnsiiesriaeiaisssinsianssinnsiannens 1610
4.46.2 MPU_PRCM_PRM_CO Register DEeSCHPLON ...uueiiieeesiiineessaantersaanressannsesaaanneesanns 1610
4.47 MPU_PRCM_CM_CO REQISIEIS 1tuvuutiistirustiinneiiseissisistiisnssiseiasneiineiaismirns 1614
4471 MPU_PRCM_CM_CO RegiSter SUMMAIY ..icueireriintirnssinserseiineiainssanniaisssinrsanneins 1614
4472 MPU_PRCM_CM_CO Register DEeSCHPLION .uuueeiiiiniesiianresiaannnsssaansessaanseesaannresanns 1614
4.4.8 MPU_WUGEN REQISIEIS .1 uutiiutiiiteiistiiintiissisisssianisiseiasssissassisisssiansaeaaianins 1615
4.4.8.1 MPU_WUGEN REQIStEr SUMMAIY ..uuueiiuetinteineiieeristissssissianneransisinssassansssannans 1615
4.4.8.2 MPU_WUGEN RegiSter DESCHPLION .. .uuteieteeraineesaaanresaaanessaannnesaaannessaannssssannes 1616
4.4.9 MPU_WD_TIMER REQISIEIS .t uuuutiistiisiiisiiiiseiiniriseiiisisistsisnsiissiaseaeaiansaeis 1627
4.4.9.1 MPU_WD_TIMER ReQiStEr SUMMAIY ..uuueiuuterneinnnerstiassssnnsiannerassiainssinnsansssaneins 1627
4492 MPU_WD_TIMER RegiSter DeSCHPUON ..uuiueeteiiiaieeiiintesraaasesssaansessanneessaannessannes 1627
4.410 MPU_AXI2OCP_MISC REJISIEIS 1tutitustiisniiistiineiiseisisisissiiissrsssianseiassisiinaaneis 1631
4.4.10.1 MPU_AXI20CP_MISC ReQiStEr SUMMAIY ...uuueiueernriinsssnsianterinsisisssinssaissinsiannens 1631
4.4.10.2 MPU_AXI20CP_MISC Register DeSCIPLION v.uueviseisserissirsssinresisesassssissiassriseiannans 1631
4.4.11 MPU_MA_LSM REQISTEIS 1uutiuuteiissiiuniiistiissiistisiseiassisisesisnssissiassssaneaiaiinnaneis 1632
4.4.11.1 MPU_MA_LSM ReQISIEr SUMMAIY . .uuueiruutirnteiineinneranssrsssansssnssransssinssannsrnssiannans 1632
4.4.11.2 MPU_MA_LSM Register DeSCIIPtON . uuuistiiteiiseiierisisissane i nsisesiarsssesaneaas 1632
4.4.12 MPU_MA_ WP REQISIEIS 1 1uutiittiistiiintiistiiiseiisssiseiassisansassiassssansasisannsaneias 1632
4.4.12.1 MPU_MA_WP ReQiIStEr SUMMAIY .euutiiuutiinterseinnesantsssssanssannesansisinssannsransiannans 1632
4.4.12.2 MPU_MA_WP Register DeSCHPLON . ...uieiiiiiiiiiaiteiaiitesaaine s saaianessaannessrannnssaannes 1633
5 D10 ST U T ¢ 153 VS (= o PP 1645
5.1 DSP SUDSYSIEM OVEIVIEW 11ttt tieseee s saneessaaneesseanneessasnnessaannesssannnessssnnessesnnesssssnnessennnessnn 1646
5.1.1 DSP SUbSYStEM KEY FEAUINES . uuuutiruteiistirnsiassisnesiaterse s raasssinssaresasssaeasanrrans 1647
5.2 D] ST 05353 (=T 0 ¢ T 1 =T = (o] o N 1651
5.3 DSP Subsystem FUNCtioNal DeSCriPtiON. ... .ueestieieesteinesseanneessannressaannesseannressannnessasnneesesnnness 1655
5.3.1 DSP Subsystem BlOCK Diagram.....ueeuseiiseirseiississesirirse s raesainerns 1655
14 Contents SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
5.3.2 DSP SubSYStEM COMPONENTS . uvuuustiuteiseinueersriassssias e sasesasssasssasssanrsrarstainesns 1656
5.3.2.1 C66x DSP Subsystem INtrodUCHION ...uuiseirseiiseiisrie i aerise s naeenaes 1656
5.3.2.2 DSP TMS320C66X COrEPAC 1vuuuutiisterisriiteiistisisesisrisissiissiiiseassisissiaraeaeians 1657
5.3.22.1 DSP TMS320C66X COrePac CPU ....iiueiiiuiiiieiineiiiieiitisisesinesnssansssinssannssnns 1657
5.3.2.2.2 DSP TMS320C66x CorePac Internal Memory Controllers and Memories ..........c.c.vvuss 1657
5.3.2.2.3 DSP C66x CorePac Internal PeripheralS........ooveeiiiiiiiiiiiiiiiiiiiirsii i 1658
5.3.2.3 DSP Debug and TraCe SUPPOI ...uuueeisterteiansisassastsrisssasesrasssasssnsssannsrnssiannesns 1664
5.3.2.3.1 DSP Advanced Event Triggering (AET) «u.uueeriiieieiiiiieeiaiesraaneessninnsssnanseaannas 1664
5.3.2.3.2 DSP TraCe SUPPOM «uuuuetseeeeessisssssiiisssssssseessssssssssssssssssssssmeessitiasisissnnnnns 1664
5.3.3 DSP SyStem CONrOl LOGIC . .t uuustruutiuteiseiaueerssiisssssssase s sasssisssanrsrassiaiessns 1664
5.3.3.1  DSP SYSIEM CIOCKS 1utuuteiuseiiuserstissssssssnsesasssssssassssss st raseiansssaranssranes 1665
5.3.3.2 DSP Hardware RESELS ...uuiiuiiiisiiiiiiiseiiiiisiiisisseiseaiseississsisrassaeianns 1666
5.3.3.3  DSP SOftWare RESELS ..uuuuiueeiiueirietiitirias it ar e e s rns 1666
5.3.3.4 DSP Power Management ...uuueeeivisssesiinsnesisisstessisrersaiansessassneasianesisissssimsinens 1667
5.3.3.4.1 DSP System Powerdown ProtOCOIS.....uvuuteiriiuisiriieeisiiaes s sisaisesisainnssiannes 1667
5.3.3.4.2 DSP Software and Hardware Power Down Sequence OVEIVIEW ......vvveevvurernesinneennns 1667
5.3.3.4.3  DSP IDLE WaKEUD v tuuuttistirnseiastisseiasssssssasts e sassssinssasssssssansssassiainssinns 1669
5.3.3.44 DSP SYSTEM IRQWAKEEN regiSters ..uuvvutiiiteiisiiiiieiiniiiisiiiiiann, 1669
5.3.3.4.5 DSP Automatic POWEr TranSitioN. ....uivueivieiiieiieiiiri s eanees 1669
5.3.4 DSP INterrupt REQUESTES . uutiiiisisiiiiitiiiisiissia e ss s sss e s e naaanes 1670
5.3.4.1  DSP INPUL INtEITUDES 1 uttttetiiiiiiiiiiiiissseessssssssssaaasssssareee st sssssaaassassnrreeesssssnns 1671
5.3.4.1.1 DSP Non-maskable INterrupt INpUL. .....oeeiiriiiiii i e e 1671
5.3.4.2 DSP Event and Interrupt Generation OUIPULS. . ..ueiisrsriseiistirinsiassisissrineriseiaeasinnins 1672
5.3.4.2.1 DSP MDMA and DSP EDMA Mflag Event OULPULS ....cvueeeiiiiiieiiiiineiiiinnesniinneennas 1672
5.3.4.2.2 DSP Aggregated Error INterrupt OULPUL ...v.ueerieeiieeriirirsrinsines e nsessinnsseesanes 1672
5.3.4.2.3 Non-DSP C66x CorePac Generated Peripheral Interrupt OUIPULS .....evviiiineeiiinnnnnns 1674
5.3.5 DSP DMA REQUESES tttutttiiiiiinisssssnsneesssssssssssssssssssssseessmmmmmmaiiiisssiiinns 1674
5.3.5.1 DSP EDMA WaKeup INtEITUPL «.uuuiueeistinteiintinessantssassansssnassanssssssannssnnssaneannns 1677
5.3.6 DSP Intergated Memory Management UNItS ....uuviseiseeiiseisieesinnisssiissiiinsassisisesinnssnnenas 1678
5.3.6.1  DSP MMUS OVEIVIEW 1uutiiuteiistiinriisnisssiiansrsesassssisssannsiissiaseineain 1678
5.3.6.2  Routing MDMA Traffic through DSP MMUOD .....ccviiiiiiiiiiiiiiiiiini s enae s 1679
5.3.6.3  Routing EDMA Traffic thorugh DSP MMUL ... e r e e e e 1680
5.3.7 DSP Integrated EDMA SUDSYSIEM .. .uuiiiiiiiiiiiii i s rrae s sraaaa e raans 1680
5.3.7.1  DSP EDMA OVEIVIEW . uvetnueteessanneesssnnessasnnessasnnnessasnnessssnnnsssasneessesnnessmsnnnessnn 1680
5.3.7.2 DSP System and Device Level Settings of DSP EDMA .....ccvviiiiiiiiiiiiiiiiniinaeas 1681
5.3.8 DSP L2 interconnect NEtWOIK ...uvisiiisiiisiiiiiiiiiiiii s s annsnans 1684
5.3.8.1 DSP Public Firewall SEttNGS «.vvuetiiuteiiueiiieiiiririre i ssesiarsar s raaeaaaes 1685
5.3.8.2 DSP NoC Flag Mux and Error Log REQISIEIS ..uuuveiisiiiiiiriiiiiiiiiniriisissianesnenas 1685
5.3.8.3  DSP NOC ArbItration . .uususeiiseiiiserisiinisiie i aas s raaes 1685
TR IAS T B 1] o =T To | A @] i 0 > 1T ) o 1686
5.3.10 DSP Internal and External Memory VIEWS .....uuivusiiisriiterisiiiieerississssissssssriseisinesannians 1686
5.3.10.1 C66x CPU View Of the ADAreSS SPaCE ....cueeiiiiuieiiiiniesiiiseiriintesrianressinnressainnes 1686
5.3.10.2 DSP_EDMA View Of the AdAreSS SPACE ...ivueiiieiiiuiiiiieiiierisiisiratsiasiannesannins 1688
5.3.10.3 L3_MAIN View Of the DSP AddreSS SPACE . .uviiiinieiiiiinriaainneriaaneesaaanresiaanreesaanness 1688
5.4 DSP Subsystem Register ManUAL. ......euiiuisiiiiieiriiesssiessirrs s ssise s ssaaressaasessaannesss 1689
5.4.1 DSP Subsystem INStAnCe SUMIMAIY ....ueiueeretirneeratiateranesseeraastasssinrsaarsraeaainesanrians 1689
5.4.2 DSP_ICFG REJISIEIS 1uuuuuutiustississtistsrseiasserse sttt tas s et arsrareannes 1690
5.4.2.1 DSP_ICFG REQISter SUMMAIY ..uiuuutetriuutssrannnressinnnessainnssssansnsissinnssisiisssisasness 1690
5.4.2.2 DSP_ICFG Register DeSCHPUON .uuiuueiiutirseiiusirisriiteriasiaterasssasssiassanssraasianeesans 1694
5.4.3 DSP_SYSTEM REQISIEIS . uutiuutiiustiuterseiistirissiastisiseiiaterase e sasssissarsraeraiesans 1694
5.4.3.1 DSP_SYSTEM ReQISter SUMMAIY ...ueiiiuusetriusesrmnnnnsssinnsessainnrsssinnrssssinnsssssnnnes 1694
5.4.3.2 DSP_SYSTEM Register DESCIPON .uvuueiiuiiieiiitiiiseiitisissiassisiss i iaeasannrns 1695
5.44 DSP_FW_L2_NOC_CFG REQISIEIS 1 tuutiiutirnrinssisistiinteriseianesissiassssisssanssrasiaiesinrians 1711
SPRUIC2D-January 2017 —Revised April 2019 Contents 15

Submit Documentation Feedback

Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
5441 DSP_FW_L2 NOC_CFG ReQiSter SUMMAIY ...uueiiutsriseisnerinnissssinssmnnsinrisinemanins 1711
5442 DSP_FW_L2 NOC_CFG Register DeSCHPON w.uveivseiiueerisrirssrissiinerassisisesinesineias 1714
YN U ] 1321 =1 o PP 1731
7 Dual CorteX-M4 [PU SUDSY STEIM Louiiiiiiiiiii e et e e s e e eneaans 1732
7.1 Dual Cortex-M4 [PU SUDSYSIEM OVEIVIEW .. .uuiueeistsrseiseisnsraseissssinsssss i sannsransiainesannsanns 1733
4 00 T 1011 0o 10T 1o o 1733
A 0 =T (U (= 1735
7.2 Dual Cortex-M4 IPU SubSyStem INTEOration ......userseiiseireeiiseisessisssrsssasssare s raeesanrsanesns 1736
7.2.1 Dual Cortex-M4 IPU Subsystem Clock and Reset DiStribution ......ccevveivieiiiiniiiininnnns 1738
7.2.1.1  CIOCK DiStrULION 4uuustiisseiiseiinirisniisisist i i s raaeraisssiarraanssnes 1738
7.2.1.2  ReSet DIStriDULION «.uuuiie e e e 1739
7.3 Dual Cortex-M4 IPU Subsystem Functional DeSCHPLON .. .uuvvssivistiiieiisiiirisssisisnssaneianeenans 1741
7.3.1 IPUx Subsystem BIOCK DIiagram ....icueseiriuessiiiunsissiessssiisnsssaissesssasssssainsessaannsssannns 1741
AR B8 = 0111 =T Y =T 0 =T T =T o 1= o 1742
7.3.2.1  Local POWEr MAnNagemeENt ... ..eeeiietetiaateeesaneessaann e s saaneessannssaaannessaannnssannnnesss 1742
7.3.2.2  POWEIr DOMAINS L1ttt r e a s e e 1743
A% T TRV o =T TN 10T o o 1743
7.3.2.4  Power States and MOOES ... .ueiiueiriniiiiiie s 1743
7.3.2.5 Wake-Up Generator (IPUX_WUGEN) ...uiiiueiiiiiieiiiies i s ssninnsssninssssannss 1745
7.3.25.1  IPUX_WUGEN Main FEAUIES 1.uuiuteieeiieeistirse it sansssisssannssnssanessnnssanns 1745
7.3.3  TPUX_UNICACHE .ttt sa st rae s s s s s s s s s e s s s e a e nra e s 1746
7.3.4 TPUX_UNICACHE_MMU ..uiiiitiiiiiiiiiiiaie it ssssasssssesassssnsssannsssnssnnns 1747
7.3.5 IPUX_UNICACHE _SCTM iiiiiiiiiiiiiiiinnsnnniessssssssssssssssssssssssmssssmmmmmmmsssssnnnmmemmsmmmmmms 1748
4% TR A O 0T ] (= o 3T 10 L 1748
S 0 T A 1o UL =Y | 1748
4 TR 700 0 O o T[] 1=] £ 1749
7.3.5.2  TIMEr FUNCHONS «uttuttistirate it rastssae st s s e s s s e s s s s et s s s n e s e s s n s n e raees 1750
7.3.5.2.1  Periodic INTEIVAIS .. .uuiiiiiiiiiiii i e 1750
RS TR V=T o1 =T =T o T o 1750
4 T T 1 L 1751
7.3.6.1 IPUx_MMU Behavior on Page-Fault in IPUX SUDSYStEM ......oviiieiiiiiiiiiiiiiiiieeneaas 1751
7.3.7 Interprocessor CommuniCation (IPC) ...uuiuueiriuiiiiiri i s s raeesannaans 1751
7.3.7.1  USe Of WFE @Nd SEV .. .uiiiiiiiiiiiiiiiitiiis e sasss st sas s s s ssn s sannssanes 1751
7.3.7.2  Use Of INterrupt fOr IPC..uuu et s s s r s a s ar e s ranne e e 1752
7.3.7.3  Use of the Bit-Band Feature for Semaphore Operations ........c.vveevviieiiiiiniiniiiiiinen, 1752
7.3.7.4  Private MEMOIY SPACE . .uueiiuunierianttesraantessaaaneeasaantesaaannsssaaanrssaaannessaannessssnnnesss 1753
7.3.8  IPU BOOt OPtiONS 1 uttttuuaassssuansssasessssseessssaesssassssssassessaassnsssassessaannsssssnnnssssnnss 1753
7.4 Dual Cortex-M4 IPU Subsystem Register Manual.......vvevvieeiiiiiiiii i sinsssnenans 1754
7.4.1 IPUX Subsystem INStaNCEe SUMMANY ...ueiueirssisssirsriisseraseiaeesisssassssisssansransiassinrians 1754
7.4.2 TPUX_UNICACHE_CFG REQISIEIS tutiiutiiistiiineiisniiisiiisriineiiseisineissssisssnsssnsaeainens 1754
7.4.2.1 IPUX_UNICACHE_CFG ReQiSter SUMIMAIY . ...uvueeriutsrnsiinnesissiansssinssannsraseiainesnnnins 1754
7.4.2.2 IPUX_UNICACHE_CFG Register DeSCrPUON ...uiueesiiiieeiiiaeesisainnessannnesssanneesaannnes 1755
7.4.3 TPUX_UNICACHE_SCTM REQISIEIS 1 1uuutiistiiistiissisistiianeriseiasssissiassssisssisnsrsnsiaisinnins 1761
7.4.3.1 IPUX_UNICACHE_SCTM RegiSter SUMMAIY ....uutiiuternsinnerinnissesinrsrnssinnsisnnesannins 1761
7.4.3.2 IPUX_UNICACHE_SCTM Register DeSCHPLON ....uueeeiiiiineeiaaineiaaanessaannessaannessannnes 1762
7.4.4 1PUX_UNICACHE_MMU (AMMU) REQISIEIS 11iuuiiistirineiissiiisiiinisiissiissesinsiassisinsiineias 1768
7441  IPUX_UNICACHE_MMU (AMMU) REQIStEr SUMMAIY «..vueurerenreneenesneensensenrensenseneens 1768
7.4.4.2 IPUX_UNICACHE_MMU (AMMU) Register DeSCHPUON ....uuiiiiiieeiiiiieeiniinesinanaessaannss 1770
745 TPUX_MMU REQISIEIS . uuutttiiuutsssansessssessassssssasnsssassestaassssssanssessasnnnesssnnnssssnnnes 1777
746 TPUX_CX_INTC REQISIEIS 1uutiuutiiuntintsrneisnnessssasssssssass s saessisssasssisssannsrassianessns 1777
A A | = YV O L€ = N =T o] (= = 1777
7.4.7.1  IPUX_WUGEN REQIStEr SUMMAIY . .uutetiiuutnsirinntessinnessainnsessasnnssssinnssisainnssssiness 1777
7.4.7.2 IPUX_WUGEN Register DeSCrPtON .. .uuuseiiseiieerintisssiinsiaiessissisisssinssasssansaannssans 1778
16 Contents SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
7.4.8 TPUX_CX_RW_TABLE REQISIEIS . .uuiiuuttiteiintirsniastisisssaatsrassiasssisssasssisssassrnssiannssnns 1782
7.4.8.1 IPUX_CX_RW_TABLE RegiSter SUMMAIY .. ..uctiuueeeirannresraannersaanreraaannessaannsessannness 1782
7.4.8.2 IPUX_Cx_RW_TABLE RegiSter DeSCIPtiON . ..uuivsuueeiirinsesisinneessainnssisannnsssannnsssainnes 1783
8 Camera INterface SUDSY STOM ittt et et ear e e eanaans 1784
8.1 CAMSS OVEIVIEW 1. ueeeetneeessnte s ssaansessaansessaanneessaaneessaannessaannnesaannnessaannnsssannnesssnnnesssnnnes 1785
S 0 I R O N 1Y IS ST = (o Tox Q- T = o 1785
S A O 1Y T - L 1785
8.2 (07 201N ST TN =1 01710 T2 1T o | 1787
8.2.1 CAMSS Interfaces Signal DeSCIPLIONS. . .uu ettt iitesiiitre i raiarr e saaanrssraaarssaaanaesaannes 1787
8.3 (072NN ST TN 11 €= [ 7= Lo o 1789
8.3.1 CAMSS Main Integration AtIDULES ....uueiseiiieeriir s s raneaaes 1789
8.3.2 CAL Integration - VIdE0 PO . ....uuiiiiiiiieri i ir e s e s s ias s s saas e s raanne s sranneaaannns 1790
SRS e T OV VI 4 (=Yo = Vio] g Nl =d =d I | ] (=] o = Uo7 = 1791
8.4 CAMSS FUNCLIONAl DESCIIPHON 1ttt utttattste vttt r s s et e e s s s s sr s s s ar e s e aanesannaans 1792
8.4.1 CAMSS Hardware and SOftWare RESEL .....cuuiiiiiiiii i araae s aanes 1792
8.4.2 CAMSS CloCK CONfiQUIATION ... useestieseeessaneesssaneeesssnneessaannessasnneesasnnnessssnnessssnnnessnnnes 1792
8.4.3 CAMSS POWEr ManNagEeMENT .. uuueeiiiusteririantesrassreersiasrersasressaaasesraasresasaresssannessannns 1792
8.4.4 CAMSS INtEITUPL EVENES 1ttt rr s s s s s s s ss s s r s s s s ssssanannns 1792
8.4.5 CSI2 PHY FUNCtional DeSCIPIION ..ttt tiiseesssaeeessaaneesssanneesssannesaasnnessssnnsessssnnessennes 1796
8.4.5.1  CSI2 PHY OVEIVIEW .1 uuetetittessaantessaanneessaansessaannessaanesssannnessaannessssnnesssmnnnessnn 1796
8.4.5.2  CSI2 PHY CONfIgUIAtION ....uueessiiieteiiiiteessies e ssaiate s ssine s ssaae s ssanss s saansessaannnessnn 1797
8.4.5.3 CSI2 PHY Link Initialization SEQUENCE. .. .iiitttiiiieetriintessianeessanneessaanneessannreraannnees 1799
8.4.5.4  CSI2 PHY EITOr SIgNaAIS..ueiuueiieirisiiitiiitinte i s s ssss e sns 1800
S G O VI w0 g Tox 1T F= U 1= o o) o 1801
8.4.6.1  CAL BIOCK Diaigram .. uuesessieeesssaneesssnnnessasnnessasnnnessasnnessssnnessssnneessssnnessssnnnessnn 1801
8.4.6.2  CSI2 LOW LeVEl ProtOCOI. .. .ueeeeiiiiieiieie s e ee et e s eee e s s e e s s anne s sannnn e e sannneesnn 1802
8.4.6.2.1  CSI2 PRYSICAl LAYr . uutiiieiiiiiiteiaaie s e ssa e s saaae s sraaa e s saare s saannessaannnes 1802
8.4.6.2.2 CSI2 Multi-lane Layer and Lane MEIQETI .....ueiiiieieriiineesiaaneessaanneesssansessssnneesnnns 1804
8.4.6.2.3  CSI2 ProtOCOI LAYEr . ..uueiiutiinteiistiite i ssss i ss e s ss s s aaeens 1807
8.4.6.2.4 CSI2 TAG Generation FSM ....uuiiiiiiiiiiiiiii et ra e ssae e sarsaare e saaneaannss 1815
8.4.6.3 CAL Data Stream MeIger v uuuieeiiiiiiisssssssssssssssssssssmsssssssssssmmmmeesmtiimmmsssssssnnnnnnnns 1818
8.4.6.4  CAL PiXel EXIraCHON 1. uutetiiieteiiaieteessaeeese s e ssaaane s ssane e ssanne s sannne s saannnessannnensnn 1818
8.4.6.5 CAL DPCM Decoding and ENCOOING «..cuiiuuneeiiiinineiiiintesinasnsisinnnessannssssaannsessannness 1819
8.4.6.6  CAL Stream INtErIEaVING «uuvuetesientessaanneessaanressssnnessaannesssasnnessasnnessssnnesssennnessnn 1819
o A ©F N I (T - Tox (1o 1821
8.4.6.8  CAL WILE DMA .ottt it ite st e st e s e et et e s s e e s aan s sn e san e sanesaneaaneaanreannes 1824
8.4.6.8.1  CAL Write DMA OVEIVIEW .. uuuiuutitsissisessastsssssassssanssanssssessannssassiaiessanssanns 1824
8.4.6.8.2 CAL Write DMA Data CrOPPiNg. .. uueisseesusrsrseimnessnesannssnsssinsrissiaesiraisin 1825
8.4.6.8.3 CAL Write DMA Buffer Management ........eeeiiiiieiiiiieiniiensinnsssaiansssninas s ananes 1825
8.4.6.8.4 CAL Write DMA OCP Address GENEratioN ....vveevvssssssssinrisnesinnsssinsrmsiminssinrianns 1826
8.4.6.8.5 CAL Write DMA OCP Transaction Generation .......c.veeeeeeieseresraanrerrsanneessaanneranns 1828
8.4.6.8.6 CAL Write DMA Real Time TraffiC .....ovvieiiiiiiiiii i e e 1828
S S TR ©F N Y To 1= o 0 ) 1829
8.4.6.9.1 CAL VidEO POI OVEIVIEW ... ueeeiiieeiianeesaaianessaannesssannnessaannessaannnessaannessannnes 1829
8.4.6.9.2 CAL Video Port Pixel Clock GENEration .......vvviueieiiiiiiiiiiieirii s esniiae s aaaas 1830
8.4.6.9.3 CAL Video Port Video Timing GeNeratOr.....uuieeereriianrerrainnressaaneessssnnessssnnesssnnns 1830
8.4.6.10 CAL Registers ShadOWinNg .. ..evusiruseiseiieeiiire i s s raeaaaes 1831
8.5 (07 N1 RS SR =T £ (=T g 1Y F= g T | 1833
8.5.1 CAMSS INStANCE SUMMIAIY 1t tttiiisssssssnnnssssssssmmsssssssssssssmmmmessmmmmmmmsiss 1833
LS TR T O I =T 11 =T 1833
8.5.2.1  CAL REQISEr SUMMAIY t.uuuttetinntersantessantessannessaasssssaasnsssasnssstsansssssasnnssin 1833
8.5.2.2  CAL RegiSter DESCHPIION +uuustesiiisseessaannesseanneessannnessasnneessssnnesessnnessssnnessssnnnesss 1835
ST TEC T OS] 2 o o B =T =T 1895
SPRUIC2D-January 2017 —Revised April 2019 Contents 17

Submit Documentation Feedback

Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
8.5.3.1  CSI2 PHY ReQISIEr SUMMEAIY . .uuutiiuteiuterseiansssssrass s sasesasssasssasssasssassiannasns 1895
8.5.3.2 CSI2 PHY Register DESCIIPON 1.uuuuseiistiiiteiissiiisssisse i s rassssiss s ianeanaes 1896
9 V4T =To N [ g o 10 L A = o T S PP 1900
9.1 Y4 @ =T 1= 1901
9.2 YA =1 1Yo 10 T o | S 1903
9.3 RV 1 (=T = Lo o 1906
9.4 VIP FUNCHONAl DESCIIPON .uuteiiiiieetieetesssaneeessaneessaannessaanneesasnnesssanneesssnnnessssnnesssnnnnensnn 1907
LS N V| = [ Tox Q=T |- 1907
9.4.2  VIP SOMWAIE RESEE 1.uuetiiiiiiiiiiiie it etr e et s e s saaaa s et raa s e s saannn e saanneaaannes 1908
9.4.3 VIP Power and CIoCKS ManagemeNnt ......iieeeeiiineeesssnneesssanneesssnnnessssnneesssnnssssssnnessennes 1908
Lo T RV | = 1 T Yo < P 1909
Lo T2 VA | = o [ LY o T [ 1909
9.4.3.3  VIP StandBY MOOE. .. .uuieiiiiieeiiittesssintessssnnessasneesaannessaannesssanneessannressssnnnessnn 1909
LS | 1ot PP 1909
9.4.4.1  VIP Slice Processing Path OVEIVIEW .....vc.ueeeiiiiiesiiitteiiitesrainressannssaainnesaaanneess 1909
9.4.4.2  VIP Slice Processing Path MUIPIEXErS ...ueueeiiiiie i i resnre e saanneseaanneesannnness 1911
9.4.4.2.1  VIP_CSC MUIPIEXEIS euuuutinteinsinteraseissssissssss i ssse s s sasssaneaanens 1911
S o Y | ST O 111 o] 1= = 1911
9.4.4.2.3 Output t0 VPDMA MURIPIEXEIS 1eieiieiiiieiiiitessianeessssneesasannessaanesssannnessnnnes 1911
9.4.43  VIP Slice Processing Path EXamPIES ....ueiieiiiiiiiiii i nneenaes 1911
9.4.4.3.1 Input: A=RGB, B=YUV422; Output: A=RGB, BERGB .....ccctiiieiiiiieiieiiieeninrenneenanns 1912
9.4.4.3.2 Input: A=YUV422 8/16, B=YUV422; Output: A=Scaled YUV420, B=RGB ..........ccvnnes 1913
9.4.4.3.3 Input: A=RGB, B=YUV422; Output: A=RGB, B=Scaled YUV420.........cvevevvinriinnninnnn 1914
9.4.4.3.4 Input: A=YUV444, B=YUV422; Output: A=YUV422, A=Scaled YUV422, B=YUV422 ..... 1915
9.4.4.3.5 Input: A=YUV444; Output: A=Scaled YUV420, A=YUVA20 ...ocvviiiiiiiiniininieniinneness 1916
9.4.4.3.6 Input: A=YUV444; Output: A=Scaled YUV420, A=YUVA44 . ....eoiiiiiiiiiiiiieeenaaneeenns 1917
9.4.4.3.7 Input: A=YUV422 8/16; Output: A=Scaled YUV420, A=YUVA44 ....coiiiiiiiiiiiiiiinennnsn 1918
9.4.4.3.8 Input: A=YUV422 8/16, B=YUV422; Output: A=Scaled YUV420, B=YUV420 .............. 1919
9.4.4.3.9 Input: A=YUV422 8/16, B=YUV422; Output: A=YUV420, B=YUV420 ...cvcvvviiniinnnnnnnn, 1920
S T | = 5] 1920
LS Tt R = T [ = 1921
0.4.5.2  REPACKET 1ttt ittt sttt 1921
LS TR T Y - 1 Yo YT [T o 1923
LS 30 A T 1174~ To BV o = o S 1923
9.4.5.5  Frame BUferS ... e 1925
LS S ST [ oo 10 [ T = W | ] (=1 g = o] = 1926
9.45.6.1 8b INterface MOOE ...uiueiieiiiiti it ittt s e 1926
9.4.5.6.2 16D INterface MO, .. .ueiiii et r e e s s e s e e s s an e rr i n e annnes 1927
9.4.5.6.3  24b INterface MO, .. .uiiiiiii i ettt 1927
9.4.5.6.4  Signal RelatioNShiPS . .uueiiiieiiiiiieiisie s saiie e ssaaee s saannessaanneessannressaanneeeaannees 1928
9.4.5.6.5 General 5 Pin INterfaces ... i i e s r e e s e s aannr e raanre e aaannes 1928
9.45.6.6 Signal Subsets—4 Pin VSYNC, ACTVID, and FID .....ccviiiiiiiieiiiiiiieeiiennieesnnnennens 1930
9.4.5.6.7 Signal Subsets—4 Pin VSYNC, HSYNC, and FID......ccovviiiiiiiiiiiiiiieeesnnnneennas 1930
9.4.5.6.8  VErtiCAl SYNC 1uuiiuutiiitiiiiti it s s e 1931
9.4.5.6.9 Field ID Determination Using Dedicated Signal .........cooviiiiiiiiiiiiiiiiiniiaeeeaas 1932
9.4.5.6.10 Field ID Determination UsSiNg VSYNC SKEW....viiueeiiiinieriiinreriinnresssansesssannnesenns 1933
9.4.5.6.11 Rationale for FID Determination By VSYNC SKEW .....cuviiiiiiiiiiiiiriiiinirineanes 1934
9.4.5.6.12 ACTVID FraminNg «.ueeuuueesueesnessnesatesanesasssanssantssanssannesanesannssanssannsranssannens 1935
9.4.5.6.13 Ancillary Data Storage in Descrete SYNC MOOE ....vveiiiiieeiiiieeriiinresrsannresaaanneeanas 1935
9.4.5.7 BT.656 Style Embedded SYNC ....vviieiiiiiiiiiiiiiii i r e een e 1937
LS T 0 R I - | 2 N | 0 3 1937
9.4.5.7.2  SYNC WOIOS 1uuuetiiiiiteeresineessainnessaanneessanneessannnessaannneseannnessssnnessssnnnesssnnness 1937
S T 0 S ] G @ 4 = ox 1 o 1938
18 Contents SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
9.45.7.4 Embedded Sync ANCIllary Data.......cvvueivierrintirneiiriisissaresnns s 1939
9.45.7.5 Embedded Sync RGB 24-Dit DAta ....uvveiiiuiiiieiiiiiiiiinii s ssinranesaas 1940
9.4.5.8  S0OUICE MUIIPIEXING « 1 uuueteiiiateiisitresr e ss i r s e s e s ss e s ss e e s sanressaannnenan 1941
9.45.8.1 MUIIPIEXING SCENAIIOS . vt uuteruseiaunerseranessstsaats s s ssanssaars e iaanesanns 1941
9.4.5.8.2  2-Way MUIIPIEXING .. uueteieeeiie e r e r e s e s sraae e s raann e s saann e s ssannnesaannnes 1942
9.4.5.8.3  4-Way MUIIPIEXING +1uuueteieneiisieissiie s s s ss e e s saase s saans s ssannessannes 1942
9.4.5.8.4  LiNe MUIIDIEXING 1t vttt e 1943
9.4.5.8.,5 Super Frame Concept in Line MURIPIEXING ...cvieiiiiiii e iee e 1943
9.4.5.8.6 8-bit Data Interface in Line MUIIPIEXING +..uuueeiiiieieiiiii i e 1943
9.4.5.8.7 16-bit Data Interface in Line MURIPIEXING. . ..uviiieiiiiiiiiii e 1944
9.4.5.8.8 Split Lines in Line MUltipleX MOOE......viuiiiiiiiiiiiriniri e 1944
9.4.5.8.9  MEIA DALA uvvvusiiinteiiseiiitiiisiiiis i 1944
9.4.5.8.10 TI Line Mux Mode, Split Lines, and Channel ID ReEmMapping ......cvveevrieerinririnernneinnes 1945
9.4.5.9 Channel ID Extraction for 2x/4x MultipleXed SOUICE .....vuveiriuiiiisiiinriiite e, 1946
9.45.9.1 Channel ID EXIraction OVEIVIEW....uuuivssiristiisseriseiiiserisnisisesisreaaiann 1946
9.45.9.2 Channel ID Embedded in Protection Bits for 2- and 4-Way Multiplexing ..........c.oveeeuns 1946
9.4.5.9.3 Channel ID Embedded in Horizontal Blanking Pixel Data for 2- and 4-Way Multiplexing . 1946
9.4.5.10 Embedded Sync Mux Modes and Data Bus WIdths ........ccoiiiiiiiiiiiiiiiiiiiiennans 1947
9.4.5.11 Ancillary and Active Vide0 CroPPINg «.euueereseireerinnirssiineiaiesiasisisssansrnnsiaeainians 1947
LS 2R 0t 2 | 1 =T ¢ 0 o 1949
9.4.5.13  VDET INIEITUPE 1 uuuuettiteeiiiiiiisiiiiissssssseesssssssssasaasssssssesssssssssasssssssnnseessssssssns 1953
LS A S 1o TH o =V o =T TS 1953
LS 0301 LT 1o o 1T N 1953
9.4.5.16 Current and Last FID ValUE .....ccviiiiiiiiiiiiiiiiiiiiii s ssan s nannsnans 1953
9.4.5.17 Disable HanaliNg ...ouueiueiiieiiisinrie s s s s s 1954
9.4.5.18 PICtUre SiZ€ INTEITUPE . vuuteiise it ra s s s s r e ranes 1954
9.4.5.19 DiSCrete SYNC SIONAIS . .uuetiuuteeirieteiriiteerainr s ssaisssssasssstsassnessaanssssaannrsssas 1954
9.4.5.19.1 VBLNK @Nd HBLNK ... utttiitterisitesaasnessaaneessannessaannessaannnessannnersaanneessnnnnes 1955
9.4.5.19.2 BLNK QNG ACTVID (L) uuttuuttruteiinnirneiansisseiastsriseianssanssasssisssansraneiainssinns 1956
9.4.5.19.3 VBLNK @nd ACTVID(2) . sttuutiiutirintiinteriseisserisniissiiseisneiasisinnns 1956
9.4.5.19.4 VBLNK @Nd HSYNC ..eiiiiiiiiiiiiieeiaaiee s saanne s ssannnessannnessaanneesaanneessannneeeaannees 1956
9.4.5.19.5 VSYNC and HBLNK .. .uuiiiuiiiiiiiiiiiisisi s s s s s s aaanens 1956
9.4.5.19.6 VSYNC and ACTIVID(L) t1uuturuuerintinineiinnisisiiisnsiiseiainesinsiasssissaneaiinns 1957
9.4.5.19.7 VSYNC @nd ACTIVID(2) +euuuuterieinneeraaaneesaasnnessaannesssannessasnnessaannnessssnnessmnnnes 1957
9.4.5.19.8 VSYNC aNd HSYNC .. .uuiuuiiiniiineiitiriseiasss st erasesasssans s sansaannens 1958
9.4.5.19.9 Line and Pixel Capture EXampPleS . ....uuviieieiriiuneiriiriisiinnsisaisnssisinssisainsssiannes 1958
9.4.5.20 VIP Overflow Detection and RECOVEIY ....uuiiuiiieiiinieiiseiiesissiasssisssansaasianesannsns 1959
9.4.6 VIP Color SPace CONVEItEr (CSC) .uuuuureiineirunriasnirsesinrerseiaseisissrassssisssirssarerasssinerans 1960
0.4.6.1  CSC FRAMUIMS ..uuiiiiiiaiiiiiiniiiiiiais ittt saiassisiiaassiaaaaasssasatssiasatssssaannesssnnnsssnns 1960
9.4.6.2 CSC FUNCLIONAl DESCIIPLON . uutiustiiuse it iaasinas s sas e ssaas e s sassann e saasaaneanaes 1960
LS ST R o 10 IV A o] o] o 1T o 1961
9.4.6.2.2  SDTV APPIICALION 1ttt ueeeiisite s ir e s s s st r e s s e s s ssan s s s aann e s aannes 1964
9.4.6.3  CSC BYPASS MOOE..uuiuuteiteiiinntiitesas st sae s s s saa s e r s raa e rae s s an s rannerans 1966
LS A V| ST ox 1= (5 ) 1966
LS 0 R T O o T ] o 1966
9.4.7.2  SC FUNCHONAI DESCIIPHION +1uutiuetiateissiterssiaessisesasssaassarne s sssssanrsannsraneaanes 1967
LS St I 1001 4= 1967
S 0 - 1 (T 1968
9.4.7.2.3  VertiCal SCalEr...uuiuiiiieiii i 1969
9.4.7.2.4  HONZONTAI SCAIET 1.uuiiiitiiieiii i r e 1971
S A T = 7= 1 o3 0 o] {70 T = 10} L 1975
9.4.7.2.6  COEffICIENT MEBMOIY . uti ettt ittt e r s e s aa e enns 1976
LS 0 T T 5o o[ 1979
SPRUIC2D-January 2017 —Revised April 2019 Contents 19

Submit Documentation Feedback

Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
9.4.7.3.1 Generate Coefficient MeMOry IMage .....vvveiiiieeiiiniiiri i ras 1979
9.4.7.3.2  Scaler Configuration CalCulation .........ioeeeeiiiieiiiiirerraierriae e sarannesaanes 1981
9.4.7.3.3 Typical Configuration ValUES.......ccuriiiiiiiiiiiie i irsie s s s raanessaanns 1985
9.4.7.4  SC Coefficient Data FilES ....uuuvieiiiiiiiiiie i i aaes 1986
9.4.7.4.1 HS Polyphase Filter COeffiCientS ......oiiiiiiiii i e e aaas 1986
9.4.7.4.2 VS Polyphase Filter COEffiCIENIS +..uuviiiiieiiiiiieirii i s raans 1991
9.4.7.4.3 VS (Bilinear Filter COeffiCIENTS) .vvuuiiieiiiiiie i e raees 1998
9.4.8 VIP Video Port Direct Memory AcCESS (VPDMA) ... .uuiiiiiiii it anaee e anns 1999
9.4.8.1  VPDMA INIrOQUCTION 4t tvustistesiseisssssississsesssiasesassiasssisssssssasssasneraserainesinnisnes 1999
9.4.8.2 VPDMA BasiC DefiNitiONS .uuuueiieiiiiiiiieiiite s s 1999
LS 0t 1 [ o 1999
9.4.8.2.2  Channel..iiuiiiiiiiiiii i e 2000
S 0 L1 2000
9.4.8.2.4 Data FOrmatS SUPPOIEA ... ..ueiiiiieeiiiineesaaine s saains s saaanne s saannessaannessannnessannnes 2000
9.4.8.3 VPDMA Client Buffering and FUNCHONAIILY .....vvviueeiiiiiniiiiiiiiienierniaesesnnnnes 2001
9.4.8.4  VPDMA Channels ASSIGNMENT.....uiuueiiteriteiieristirts e satesassrasssiarsassraasaannerans 2003
9.4.85 VPDMA MFLAG MECHhANISIM 1 uuuuuiiiutiiiseiiteriasiissisnss i s ssssesass s ranenanes 2007
0.4.8.6  VPDMA INEITUPES 1 uuuutttteeiiiiiisiiiiissssnsseeessssssssssassssssssnseesstttmsassssssssnneeesnnsns 2008
9.4.8.7  VPDMA DESCIIPIOIS 1 uttuuteiuseinunssntiruss sttt tarse sttt saas s s ransaaiessanrsannssnnes 2023
9.4.8.7.1 Data TransSfer DESCIIPIOIS ... uet e tiiteiii it ar e sra e s aaar e saaaane s saannessaannesaannes 2024
9.4.8.7.2  CoNfiguration DeSCIIPION ... uustetsieteirainrersiar e ssaiaessaaiae s ssaisrsssaasressaansnssaannns 2033
LS G T 0 o I 0TS o ] 0 2036
9.4.8.8  VPDMA CONfIQUIALION . .utiiitteiiieteiiaiateesa e e ssa e e s s ane s ssannn s ssann e s saannassaannnessnn 2040
LS 7= 0 A =T [ o £ 2040
LS R TV o =T TN T o = o] g 2040
9.4.8.9 VPDMA Data FOIMIALS . .uteuiiuuteiiiianteriinneisiiasesiiseeississesssissesisasssesiassrssisasnnesas 2041
9.4.8.9.1 YUV Data FOMALS ...uuriiiiiiiiiiiiiiiiiiss i i iiiasss s sssassssssaanssssnanns 2041
9.4.8.9.2 RGB Data FOIMMALS .. uuueeiiiuteiiiineiniie s s s rsasressasre s raannnes 2046
9.4.8.9.3  MiSCEllaNEOUS Data Ty .. uuueteieteiriinteeaaaane e saainnesaaannessaaanssaannnessaannassannnes 2052
9.5 DY =T 0151 (= 1Y =TT 2052
9.5.1  VIP INSTANCE SUMIMEAIY . uutetuuantenaneesanasse s st saassessaassre s e saaasressaasressarnnees 2052
9.5.2 VIP TOP LeVEl REQISIEIS. . utiiiiteiiteira it aa e s aa st saaae s ssaan e s san s e s saannaessannnasaannnes 2052
9.5.2.1  VIP Top Level REgIStEr SUMMAIY ...uueeiiiiseeiiiineeiiaintesiaanssisasstessaannssssannressannnss 2052
9.5.2.2  VIP Top Level Register DESCIIPLON uuiueiiieeiieiiiirseiissiaiesrissisisssanssssssansaaneerans 2053
S BT B V| o T ]= T g =T L] (=] 2084
9.5.3.1  VIP Parser RegiSter SUMIMANY ...iiiuueetiiiuissirinsesriinnessainsessannnsiasinnssisainssisainnesss 2084
9.5.3.2  VIP Parser Register DESCIIPON ..uuuuueiiseiiteiisiseesitrss i sanssssesinrssnssraneaanes 2087
S I A V| @S O L= 0 13 (T 2126
9.5.4.1  VIP CSC REQISIEr SUMMAIY .uututiuuttetrinnnsssannnsessinnsssaisnsssassssissisnssssinssisasnness 2126
9.5.4.2  VIP CSC RegiSter DEeSCHPLON «.uutiiuseistirteiansissssisrs s iaessissrasssisssanernssianessns 2126
LS BT ST V| T @ =T 0 1) (=] £ 2130
9.5.5.1  VIP SC ReQiIStEr SUMIMAIY .uuutetiuntessannesssinsesssinnssssissesssasnstsassesisassssimasnesins 2130
9.5.5.2  VIP SC Register DESCIIPON . .uuuutiieieiiseiiteiiasiiisssistssss i s sasssssssnns s raneaanes 2131
9.5.6  VIP VPDMA REQISIEIS . utuutiuseississsssssssseiassssse sttt ass e taisesasrsarsesnnes 2144
9.5.6.1  VIP VPDMA REQISIEr SUMMAIY tuuuutesiinnnetsantnsisannnessanssessaannssssinnrsssainnssisssnnss 2145
9.5.6.2  VIP VPDMA Register DeSCIIPLON +..uueiutiiteiintiiisesitssissiasssisssassssisssannssassianeasaes 2149
10 VidEO ProCeSSING ENQINe ..ueeiiiii it e et e e e e e e e e e e e e e e a e nens 2318
T R e =T T 2319
02V = [ 1= |- 4o ) o PN 2320
O TR B VA o T oy o g F= LN D= o ) oo 2322
0T T VA o i = o Tod g 3= o = 1 N 2322
10.3.2 VPE VC1 Range Mapping/Range ReAUCHION ... ..cueiiiiiessiieessianeessanneessaanneessannnessannnes 2323
TR e TR VA o 0T 1= = Lo = (5 = 2324
20 Contents SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
10.3.3.1 FUNCLONAl DESCIIPON 1. ut ettt tsate vttt et e s st e e s e s e s s e e s s an e s saneaannens 2324
0T T T = Y/ o T= 110 /T o [ 2325
10.3.3.2.1 VPDMA INEEIMACE 11 vtvustiitiiistiiitiiistiits s it i et sassss s ranesannnans 2325
0 TR TR 727 Y/ 2325
10.3.3.2.3 B DI tuuiiuiiiitiiite i e 2327
10.3.3.2.4  FMD cutiitiiiniiiitiiisti it 2330
0 TR T 772 T 1 G 2331
10.3.3.2.6  LINE BUFFER ...uuiiitiiitiiieiisirissss s s s s e s s s s s s sas s s ssn e nansannenans 2332
10.3.4 VPE SCAIEI (SC) turuutiintiiiutiiiiiisiiiteriseiassnisass s saas i rasssasastssasssaanssaneiasnins 2332
10.3.4. 1 SC FALUIES . uuttiinuattetranterrasneessasretsasre s aaase s taasae et aaassestaaase st saasresraasnnssaannns 2332
10.3.4.2  SC Functional DESCIIPLION 1uutvuuseiseiiserisissesisrsseasessss s saar e rasesanessanns 2332
0 TR0 3 N 41110 7T 2333
10.3.4.2.2 PAKING « vttt s 2334
10.3.4.2.3  VertiCal SCAlEI +vuuueiisiiiteiiiiii it rras 2335
10.3.4.2.4 HOMzoNtal SCAIET vuvvviuiiiitiiiiiii i i 2337
10.3.4.2.5 BasiC CONfIQUIALIONS 1. uuruseiistiieeiisteras st r e e r e s s e s r s rs s arin e rannans 2341
10.3.4.2.6  COEffiCIENE MEBIMOIY . ..ttt e s s e e s s e e s sa e e s aann e s saannnssaannneesn 2342
TR 0 B O o [ 2345
10.3.4.3.1 Generate Coefficient MEMOry IMage ....oivuiiieiriiii i aaeeas 2345
10.3.4.3.2 Scaler Configuration CalCUlatioN ......v.evvseiissiiisiiri i, 2347
10.3.4.3.3 Typical Configuration ValUES .......eeiiiiuiesiiiineiiiiiesiiiressinnressainrssainnreaaanness 2351
10.3.4.4 SC Coefficient Data FileS ...uuuiueiieiiiiinie i s raans 2352
10.3.4.4.1 HS Polyphase Filter COEffiCIENTS 1.uvivisiiiisiiiiiiriri i e 2352
10.3.4.4.2 VS Polyphase Filter COeffiCIENtS ...uviiiuieiiiiiiiiiii i i s iae e 2357
10.3.4.4.3 VS (Bilinear Filter COffiCIENtS) . vuuuueiiuiiiiteiiiii i 2365
10.3.5 VPE Color Space ConVErter (CSC).uuuuiutirurriintinneiistisseriasirseiissiannerassaiaanrn 2366
10.3.5.1 CSC FRAUMNS .uuuiiitieiiiinnisiiiisieiiiistsssiiasisssiiansssiiassssassassiasiasssiasasssisssnssiisnnns 2366
10.3.5.2 CSC FUNCHIONAl DESCHPLION 4 vtuuseisesratistssnssaaseraseiasssinssanss s sanrsranssaessanrsanns 2366
10.3.5.2.1 HDTV APPIICALION . .uueeiiieteiiaiieera e e e sa e s sraae e s saas e s ssan e e s saannsssaanneesaannness 2367
0T TR0 I B VN o] o] o 11 2369
10.3.5.3 CSC BYPASS MOUB. e .uuutiutinntirnteiseiaeerastssss st saass s sae s s sass s sasssansaanness 2372
10.3.6 VPE Chroma Up-Sampler (CHR_US) ....uuiiiiiiiiiiiiiii s sn s naaes 2372
00 TG 0 A o (o 2372
10.3.6.2  FUNCLONAl DESCIIPON 1 vt ettt st vttt s e s e e e s aa e s s e s s e e s raaeaannens 2372
10.3.6.3 For Interlaced YUVA20 INPUL DAtA. . ..cuineeiiiiieeiiiiiesiaaaeessanne s saanne s ssannressannneeanns 2374
10.3.6.4 EdQe EffECLS tuuuuiiiiiieiiiiieiriie e r e 2375
10.3.6.5 Modes of Operation (VPDMA) . ..uiueiiieiiiiiiie e iaieesissass s sane s sasesanrsanes 2375
10.3.6.6 Coefficient CoNfIQUIAtiON ......ciiiee et s s s e saaane s anane e aannas 2375
10.3.7 VPE Chroma Down-Sampler (CHR_DS).....euiiiiieiiiiiesiiiinsisaises s isasssssaansssssannns 2376
10.3.8 VPE YUV422 t0 YUVA44 CONVEISION 4 tuuuttiuteinterssianssssssantssissiansssnssiansisnnssannssinssnnes 2377
10.3.9 VPE Video Port Direct Memory ACCESS (VPDMA) ... i raiin e rnine s snnne e aaannes 2377
10.3.9.1 VPDMA INtrOQUCTION 4 1uustiissinssesianssseninessisesasssssesianssasssasesssnesassssisssisnsssneraseins 2377
10.3.9.2 VPDMA BasiC DefinitioNS ...ueiuuseiseineeiistissesisrsssasisisesisssssssansssnssanssanessannss 2377
0 TR TR T2 R 11T o | 2377
10.3.9.2.2  Channel.ueiiiiiiiiiiiii i 2377
0 TR TR T2 T 1 2378
10.3.9.2.4 Data FOrmats SUPPOIEA 1.ueuueerisriruseiisrirnerassisisssasssrassiasrsars e, 2378
10.3.9.3 VPDMA Client Buffering and FUNCHONAIILY ...vvviuueriiiiiniiiiiiiiie i sniaaneeas 2379
10.3.9.4 VPDMA Channels ASSIgNMENT....uueerutiieeiseiiterineiseesinrsrss s raneiaisssanrsans 2379
10.3.9.5 VPDMA INTEITUPES tuttiiiiiiiiiiiannnneeessssssaasaaasssssssaseesssssaaassssssssssnneessssssssnnnnns 2380
10.3.9.6  VPDMA DESCHIPIOIS 1 uutettuusestnssnsssassesssassssssassessaassnsssasssssaannsssasnnssssssnnsssnnns 2385
10.3.9.6.1 Data Transfer DESCIIPIOIS «.uuuuetruttruteiineinte s st i saars e s sanrsaneesns 2385
10.3.9.6.2 CoNfiguration DESCIIPION . ... uuetieee i iaeteeraaateessanr e ssaanressaanesssanresaannnesaaanneess 2396
SPRUIC2D-January 2017 —Revised April 2019 Contents 21

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
10.3.9.6.3  CONLrOl DESCIIPION 1 uustite ittt st st s e s sr e s s rr s s e san s raneaanesannans 2398
10.3.9.7 VPDMA CONfIQUIALION ... te ittt it et r e et e s s et e s s an e s ssan e s sannn e s annnesaannns 2403
10.3.9.7.1 REQUIAK LISt 1uuuteiiateiineteirsiesssis s issse s ssasae st saate s saaas et sann s s saannreasanness 2403
0TS T 7V To 1= o [T o TU L =) o £ 2403
10.3.9.8 VPDMA Data FOIMIALS...uuiuuseiiiisieiiiinteiiiisteiiisntssiassessssaresssiasesssssssssassanesisnnns 2403
10.3.9.8.1 YUV Data FOrMALS ..uvuuiiiuiiiiiiiniiiiiiiiiiiasisiias i sssiiassssiasssisiasssiaasnenss 2404
10.3.9.8.2 RGB Data FOMMIALS .. uuueiiusrrernianreirisrressnsessasse s rnsseesraasne s rraanreesaannnes 2409
10.3.9.8.3 MiSCEllANEOUS DAtA TYPE . uureinunieriinnreiraanressaanneesaanrssaaanressaannessaannnsssannnesss 2419
10.3.10 VPE SOftWAre RESEL tuuiiisiiiisiiitiiiieiiiiisisiiise i rasisie it raseiannens 2419
10.3.11 VPE Power and Clocks ManagemeEnt ......oeeveueereeiiseinessinnsrssiinsssineiansisisssannsansssnns 2419
T I I R V] O [ o] 2420
TR I I Ve (o 1= 1o 2420
10.3.11.3 VPE StandBy MOGE ...uueiuuiiiteiineinineiistssssiaasssasssasssisssaasssisssansssasssansssnnssanns 2420
OB Y o e =T £ (=T 1Y/ F= 0 U N 2420
10.4.1 VPE INSIANCE SUMMAIY tuuuuuuasssnstneessssssrssssssssssssseesessssssssssssssssnnmmeesssmmmmasssssssnnns 2420
O I A o @S] O =T o £ (=] £ 2420
10.4.2.1 VPE_CSC REQIStEr SUMIMAIY .ueuuuetruntinssssssiinserassiasssisssassrasssannerasiaisesirran 2420
10.4.2.2 VPE_CSC RegiSter DESCIPLION w.uuueeeiereisninnssssinesisssnsssaissesisasssssannsssraannnessas 2421
10.4.3 VPE _SC REQISIEIS 1 utuuutiutetuuetaatessetasessss st siss s s et aetas e st asssaarsatsianeaannens 2425
10.4.3.1 VPE_SC REQIStEr SUMMAIY tuuteiuseirunerisnsrssesinsesserassisisssasssrisssanssannerasaieran 2425
10.4.3.2 VPE_SC Register DeSCIPHON wuuuuuuteiisiseesisiinesississesssassssssassessanssssssannrsssaannsssnns 2425
10.4.4 VPE_CHR _US REQISIEIS. .t tuutiuteistissssstsrte sttt sass i sarerasstainssanrsanns 2438
10.4.4.1 VPE_CHR_US ReQIStEr SUMMAIY ..oiuutiruseiinrirserassisinsrisnssissiissssnsesansisnsssanssn 2438
10.4.4.2 VPE_CHR_US RegQiSter DESCIPLION «uuuuuueesisuessriiunssisissnsssanssesisasssssansrsssaannsesnns 2438
10.4.5 VPE_DE| REQISIEIS uuuuuutiuttiuteistinte st sastssss s sasssasssase st sasssaassansssassiannens 2443
10.4.5.1 VPE_DEI RegiStEr SUMMAIY .uuuiuseiiuternniissssssisseraseiasesisssasssassiannsrassiaiesinns 2443
10.4.5.2 VPE_DEI Register DeSCHPION t.uuuueeiiiseeiiiisesisisnssiannsesssasssssansssssaannressannrsssnns 2444
10.4.6 VPE_VPDMA REQISIEIS . utuuttiutiiteineiausssstiassssss st tasssass et sannssassiansesnnes 2454
10.4.6.1 VPE_VPDMA REQIStEr SUMMAIY .ueuuustristsrusssinnernssiannssisssanssrisssanneraneiaissinrman 2455
10.4.6.2 VPE_VPDMA RegiSter DeSCIPLION .uuuiuueeeiriiueeisiisnesisnssessaissesisasssssaanressaannnessns 2458
10.4.7 VPE_TOP_LEVEL REQISIEIS 1 uuuutiittiistirstiinterseiatesnssassssisssanssisssansssnsssansssinssanns 2599
10.4.7.1 VPE_TOP_LEVEL ReQiSter SUMMEAIY ....eeeiruueesrainnesiaannessaansessaannessaaanressmanseesnns 2599
10.4.7.2 VPE_TOP_LEVEL Register DeSCHPLON . ..uuuiiiereiiiiuesirnisesirisnsisainsesiaasssisannnesas 2600
11 DS PlaY SUD SY S M .ttt et 2617
11.1  Display SUDSYSIEM OVEIVIEW .. uuuuseiseiserstsrass s sass e s s sa st a s taae s s e eaaneaanns 2618
11.1.1 Display SubSYStemM ENVIFONMENT . ... ..eeiieeiiiiee it raaeessaaaas s raars s saannrsssannssaannnes 2619
11.1.1.1 Display SUbSYStem LCD SUPPOM .. uuetetiiineesseineessasnneesaannessaannesseasneessasnressesnnnessns 2620
11.1.1.1.1 Display Subsystem LCD with Parallel Interfaces........ccovviiiiiiiiiiiiiiiiiiiiiiie 2621
11.1.1.2 Display Subsystem TV DiSplay SUPPOIT . ..eeeireteiiiiieerniiarssraiesssaiesssaanansssaannesas 2622
11.1.1.2.1 Display Subsystem TV With Parallel Interfaces ......ccoeeviiiiiiiiiiiii i iie e raanes 2622
11.1.1.2.2 Display Subsystem TV With Serial Interfaces .......covviviiiiiiiiiiiiiiiiii e 2622
11.1.2 Display SubSYStemM INtEGration .......eeeiiieeiiiiee i rr e sr e saannesaraaness 2622
11.1.2.1 Display SUBSYStEM ClOCKS. . ..uuiiiieiiiii i eae s sannressaanrresaaanresaaanneesaanneernnns 2624
11.1.2.2 Display SUDSYSIEM RESELS .uuiuuiiiiriiiiiriii i s rnes 2626
11.1.2.3 Display Subsystem Power Management ........coeeerriereiriinneiriiiersiaainnesaainnesiaanneess 2626
11.1.2.3.1 Display Subsystem Standby MOGE.....ccueeiiiiiesiiii e i ranr s raanreeeaannees 2627
11.1.2.3.2 Display Subsystem Wake-Up MOOE ......ivuiiiiiiiiiiiiiiirii i nnnenaes 2628
11.1.3 Display Subsystem DPLL Controllers Functional DeSCrption .......cvvieiririinreiiiieeiriieeeaans 2629
11.1.3.1 DPLL CONLrollers OVEIVIEW .u.uueissiusisirseinessisstraeissasssssrsrarsssssarraesarssesarrasranens 2629
11.1.3.2 OCP2SCP2 FUNCHIONAl DESCHIPTION. .t tuuattsssssssanerseiasessinssanss s sanrerare s 2630
11.1.3.2.1 OCP2SCP2 RESE. .t tustiiuttistianteristiasttsistate ittt i raisanrrans 2631
11.1.3.2.2 OCP2SCP2 Power ManagemeNt .....uuusuesrreessssssssssssssssnsssssnsssssimimmmssssssssnnnnnns 2631
11.1.3.2.3 OCP2SCP2 TimMiNG REJISIEIS . utuuutiiuseiiuteriseiisisinsrass i iarrnssrasssanrsansraneias 2631
22 Contents SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
11.1.3.3 DPLL_VIDEO Functional DeSCIIPtON .. .uuuuusiseiiteiineisieesinnsssssisssane s 2631
11.1.3.3.1 DPLL_VIDEO Controller ArChitECIUIE .......iieiuieiiiiieeiiii i i sraanreeaaanness 2631
11.1.3.3.2 DPLL_VIDEO OPEratiONS .uuiussesisrissseriseissnerissisinesisniminsinsiaineai, 2632
11.1.3.3.3 DPLL_VIDEO Error HANAING «.vvvueeineiieeiieisiessinss s ssss s sssssnnssnnsssnneans 2633
11.1.3.3.4 DPLL_VIDEO SOftWare RESE....uutiriseiiutiriseiissisinriaeiissianrassiaissisannsraneias 2633
11.1.3.3.5 DPLL_VIDEO Power Management ........ueeeeeeeeerirssssssssssssssnmmeesssssmmmimsssssnnnnnes 2633
11.1.3.3.6 DPLL_VIDEO HSDIVIDER Loading Operation.......cvvevriesiausirinsiinernssiaesrinnsanns 2634
11.1.3.3.7 DPLL_VIDEO CIOCK SEOUENCE ... .uttiiinatasiaantseisansessaanssssaanneesaaanssssaannessannnnsss 2634
11.1.3.3.8 DPLL_VIDEO GO SEUUENCE ..uttiistiisseiistisnerassisisssasnsisssiasssaneraisssissansneis 2636
11.1.3.3.9 DPLL_VIDEO Recommended ValUES .......civueiriuriiiiiiiiiiinerissinnssiassasssnnsanneens 2637
11.1.3.4 DPLL_HDMI Functional DeSCIPLION .. uuuttsssstiarerserassisinssassssisssassesaserassssisssanssns 2638
11.1.3.4.1 DPLL_HDMI and PLLCTRL_HDMI OVEIVIEW ...iiiviiiniiiiniiiniiiiseiiniiseiasninninns 2638
11.1.3.4.2 DPLL_HDMI and PLLCTRL_HDMI ArChitECIUI® ....vviiereiiiieeinaieeennnineesnannnesnnnnes 2639
11.1.3.4.3 DPLL_HDMI OPeratiONS .. .ueuuusssssssruseiintessesassssisssasnsrassiansesasssaisssissannsraneis 2640
11.1.3.4.4 DPLL_HDMI ReQISIEr ACCESS . .uuuuteiiiuntnsirinsssisantessannnsesainnnessasnnsssainnsssssnnnes 2641
11.1.3.4.5 DPLL_HDMI Error HANAIING t.uvenneiiieieineeiiseisiessassssisssanssnessnnsssnssannssnnssas 2641
11.1.3.4.6 DPLL_HDMI SOftWare RESEL ...uuuueeiiiiiei i it it s sraann s s saanne e aaanneess 2641
11.1.3.4.7 DPLL_HDMI Power Management. . ......uueeeeeeeerrrrsissssnssssssnnnmesssssimmmmmiisssssnnnnes 2641
11.1.3.4.8 DPLL_HDMI LOCK SEQUENCE . .utiiueiiiatirteiineisiessints s ianssssesassssinssansssanssaneens 2642
11.1.3.4.9 DPLL_HDMI GO SEQUENCE .eeiiiutteiiisteiiiistseisissresiiasnsssiiantessasssesssinesssssnens 2644
11.1.3.4.10 DPLL_HDMI Recommended ValUES .....uuurrrreriiiiiiiiiiiiinnsnsnnssssssiimssssssssssnnnnnes 2644
11.1.4 Display Subsystem Programming GUIOE ... ..euveeiiutiriesiinririeiineisiessaisisssirsanssraneaanes 2646
11.1.5 Display Subsystem RegiSter ManUAal .......vvueeiiseiiieerisiiinir i aeesns 2647
11.1.5.1 Display Subsystem INStANCE SUMMANY .. .uueeiriiueeiiiineeisainesisisesisainsesraansesssannnessas 2647
11.1.5.2 Display SUDSYSIEM REGISIEIS 1.uuuiusiiieiiintiriteri s rre e ranns 2647
11.1.5.2.1 Display Subsystem Registers Mapping SUMMAIY .....oveeriuriiserinrimirerieiirins 2647
11.1.5.2.2 Display Subsystem Register DeSCIPLiON . ...uuviueetiriineiiiieriraeerrairerrairreraannns 2647
11.1.5.3 OCP2SCP2 rEQISEIS «uuuttsuaeruattruteiseiseerasstass s sasstass s sasrtsisesaarsarrssanssanness 2651
11.1.5.3.1 OCP2SCP2 ReQIStEr SUMMANY .uuuiuseiuterseisnsesissssssisssiaanerassisisssaraasrnneis 2651
11.1.5.3.2 OCP2SCP Register DeSCHPLON . .ueuiiuueeiiiiunesisisseeisanresiaannsiransrssraannesaainnes 2651
11.1.5.4 DPLL_VIDEO REQISIEIS .t uuuttuttiuteiiutinssiantisisssisrsrassiaessrns et sanrssassiasaanness 2653
11.1.5.4.1 DPLL_VIDEO REQiSter SUMMAIY 1uueuuteruseinssssnssassssissiannerassssisssinssanssraeiannens 2653
11.1.5.4.2 DPLL_VIDEO RegiSter DeSCHPLON «uuvuuuesiiiutesiiintnsisansnsssinnnessainnrsssinnnessannness 2654
11.1.5.5 DPLL_HDMI REQISIEIS utuuuutinutsiseisunsrnnsssssinsssssiansssisssannsrsssanssannerasiannesanns 2662
11.1.5.5.1 DPLL_HDMI Registers Mapping SUMMAIY ....uueivueerseranerinnimserissianneraeiiinns 2662
11.1.5.5.2 DPLL_HDMI Register DeSCIIPON ..uuiiuueeiiiunesisinsnsisistesiannnsesaansressannneseainnes 2662
11.1.5.6 HDMI_WP REQISIEIS. 1 uuttiuuttaterteiantireerasssrss s sasesarns et ssia s s saasstansaanness 2669
11.1.5.6.1 HDMI_WP Registers Mapping SUMMAIY .....vueeirurernseiminerinrimiserinsinrsrannns 2669
11.1.5.6.2 HDMI_WP RegiSter DeSCIHPLION «.uuueiiistesirasseisiistessanssnessianressasnnsssainnsessannness 2670
5 TN T N 0 I =T 11 1= £ 2672
11.1.5.7.1 DSI REQIStEr SUMMAIY 1 uuteiuseisussrastirssssissersesasessiserassssisesassaaareraeainsraniens 2672
11.1.5.7.2 DSI RegiSter DESCHPLON .uuueiiiatssiiiaeretrinresrsinneessisssssaiansssainssasannnsssannnesss 2672
0 I B 17 o] = YA 0 ] = 2673
11.2.1 DISPC OVEIVIEW tuiustiusesustssssssusesassssasesassssss st sss e tase st tatssasssartrarerannin 2673
11.2.2 DISPC ENVIFONMENT 4utuutiiuseiistisuneiassisssssissssssiassssserassissesisnsiineassanneaiins 2678
11.2.2.1 DISPC LCD Output and Data Format for the Parallel Interface ..........ccovvviviiiiiiiininnnns 2679
11.2.2.2 DISPC Transaction Timing DiagramsS ... ...eeeerriereiiiieeiraianessaaaressaansessaansessaaanressns 2683
11.2.2.3 DISPC TV Output and Data Format for the Parallel Interface .........ccovvviiiiiiiiiiiiiiiinnnn. 2687
0 2 T 1 151 = O 11 1= = o o 2688
11.2.4 DISPC FUNCLIONAl DESCIIPION .. eet i iaee s i iee e s aee e s saar e s saans s s ssan e e ssaannesaaanneesaannness 2690
B2 3 T B 1 151 = O 0 [ Tox S @] 1 {0 U = 11 ] o S 2691
11.2.4.2 DISPC SOftWare RESEL ..uuiuuiiiuteiteiitiritirtsriar s s i sarre s aaieesanns 2691
11.2.4.3 DISPC POWEr Management ... ....uuuuueseeseneesessssasaassssssssssseessstiasaassssssnnnreessssmmnns 2692
SPRUIC2D-January 2017 —Revised April 2019 Contents 23

Submit Documentation Feedback

Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
11.2.4.3.1 DISPC IAIE MOUE ... uuetetiieteeasiaeeseaaee e saaneessaannessaannnessannnessaannressaannereaannees 2692
11.2.4.3.2 DISPC StandBy MOGE ....uueiiueiiiniiiiiise i isri st ar s ssr s saneenas 2692
11.2.4.3.3 DISPC WaKEUP «1uutiiustiisneineiissisissiassssisssiansiaseiasssiseassisisssinaeraianeians 2693
11.2.4.4 DISPC INtErrUPt REOQUESES . uuueeiiisseesiiissesirssnesiassnsssaasressasrrssaaasressaanresaasnnrssanns 2693
11.2.4.5 DISPC DMA REQUESES 1uuuuustiuteiseiiuseristisssssssssssrasssssssasssasssassiannsraeiaierinn 2695
11.2.4.6 DISPC DMA ENQINE 4ttuutiiutiiiutiiiteiininissiastisisssianssase st 2695
11.2.4.6.1 DISPC Addressing and BUISES .....uuvveeiiuririusiiiirieiisiissiissisiasssinssannsrnneas 2696
11.2.4.6.2 DISPC Immediate Base Address Flip MechaniSm.......c.ccoviiieiiiiiiiniiiiiii i annaans 2698
11.2.4.6.3 DISPC DMA BUEIS 1uutiiutiiiseiiitiiistiisinisiiis i annssinnins 2698
11.2.4.6.4 DISPC MFLAG Mechanism and Arbitration ........eeevveeiiieeriniriniirneanieeeanes 2700
11.2.4.6.5 DISPC PredeCimation. ...iuueueueesissssuserssisseiassisisesisssrissiassannsraisissanraneins 2701
11.2.4.6.6 DISPC Progressive-to-Interlaced Format CONVErSION .....cvviiueririiiereiriinsisiinesiannes 2702
11.2.4.6.7 DISPC ArDItration .uuuueeiuesiseiieiresiaess s saesr s sas s sar s raearanrraas 2703
11.2.4.6.8 DISPC DMA POWEIN MOUES ...uuiiuutiiseiintirneiassisisssassssissianesasssassssnsssanssrnneins 2703
11.2.4.7 DISPC Rotation and MirTOriNg .. .ueuueesisssuseissssesisnssssssassessaanssessansssssainnssssinnssisnns 2704
11.2.4.8 DISPC MEMOIY FOIMAL «..uuueesiiuseeisisnesinasneessastesraasseessaasressaannessasasrsssannrersnnns 2706
11.2.4.9 DISPC Graphics PIpeliNe ... ..cciieiiiiiiiiiiii i e s e srann e ananeeaanns 2708
11.2.4.9.1 DISPC RepPliCAtiON LOGIC +uuuretiuunnsrsnnnsessannnnssainnsessisnssssinnssssinnsssssinnsssssness 2709
11.2.4.9.2 DISPC ANtfliCKer Filter «..uueiseiieiiiiiieri e s nnans 2710
11.2.4.10 DISPC Vide0 PiPeliNeS. .. uuieisiiiiiiiiiri i isisi s saaees 2711
11.2.4.10.1 DISPC RePliCAtION LOGIC. . uuutiruuunesiinnnsssansnessannsnsssansssssannnessssnnssssinnnessssnnes 2712
11.2.4.10.2 DISPC VC-1 Range Mapping UNit......eueueiiiuiinueeiineiiieriniisssinsanrs s, 2713
11.2.4.10.3 DISPC CSC UnNit YUV IO RGB ...uuiiiiiiiiiiii i e nnae e 2713
11.2.4.10.4 DISPC ScCaler UNit.uiiueiiueiiisiiiniiiiseiiiiseiiisisisiiniss i, 2716
11.2.4.11 DISPC Write-Back PipeliNe. .. ueiiiiiiiiiie i e e aees 2725
11.2.4.11.1 DISPC Write-Back CSC UNit RGB t0 YUV ....uiiiiiiiiiiiiiiinisn i nneesiannnae e 2725
11.2.4.11.2 DISPC Write-Back Scaler Unit......vvieiiisiiiiiiiiiiiiiiiiiiisiissna e, 2726
11.2.4.11.3 DISPC Write-Back RGB TruncCation LOGIC. .. ..uvvuueiiueiiieeiiniiiineiinerneeiieininsaannss 2731
11.2.4.12 DISPC HardWare CUISOr .. .uueiusessusssstsrssssasssrsesassssisssassssisssassssanerassisasrin 2731
11.2.4.13 DISPC LCD OUIPULS .t tuuttuatsrsseiasssssesisssssssisssssesassssisssasnsiisssinaeaiins 2732
11.2.4.13.1 DISPC OVerlay ManNAgQEr ...u.ueeiuueiiuterneisnesrntiatsrissiannerassisisssinssansssasiannens 2732
11.2.4.13.2 DISPC Gamma Correction UNit......oeeeriseisueirinriissiissinierisissssissasssnseianens 2740
11.2.4.13.3 DISPC Color Phase RoOtation UNit......ccvvieivisiiiieiiseiiiiisiann, 2742
11.2.4.13.4 DISPC ColOor SPace CONVEISION 1uutiuuteiuseisuessinsssssssansisseransisisssinsssnssiaesannes 2743
11.2.4.13.5 DISPC BT.656 and BT.1120 MOUES ...uvvueiruniiinterineinnerinsisisssissiinseraneiainesanns 2744
11.2.4.13.6 DISPC ACHVE MAIIIX 1 seiiutinisniiniriseiiineiiseiaisesisrsieiissann i, 2746
11.2.4.13.7 DISPC Synchronized Buffer Update ........ccvviiiiiiiiiiiiiiiirie e nanes 2752
11.2.4.13.8 DISPC Timing Generator and Panel SettingS......cvvvvreriiiiiiiiiiiriineanineeannas 2753
11.2.4.14 DISPC TV OULPUL t .t ttsttrustiisteriseiasesisssassssissssseraseiassesisssassrassannaiins 2754
11.2.4.14.1 DISPC OVerlay ManNagEr ....ueeiustiiuterneiinesrinsiatssinsianserassisisssanssansssasiannens 2755
11.2.4.14.2 DISPC Gamma Correction UNit......oeeeriseiseirisriissiisiserisisssisssssaseiannens 2755
11.2.4.14.3 DISPC Synchronized Buffer Update ......c.civiiieiiiiiiiiiiiiii i rninne s nnans 2755
11.2.4.14.4 DISPC Timing and TV Format SettingS.....uvveriiteiiueiiiirinriiieriinnsraeainesanns 2755
11.2.4.15 DISPC Frame Width CONSIAerationS ....ueuvuserissisuserisrsriseiisiiiseraisisesirrareraeaaes 2757
11.2.4.16 DISPC EXtended 3D SUPPOI «uuuuuueeiriueeessisesssaissesisassssssassessaassssssannresssnnnsssnns 2758
11.2.4.16.1 DISPC Extended 3D Support - Line Alternative Format........c.cvovevvieiiiiiiiininnnnnnn, 2759
11.2.4.16.2 DISPC Extended 3D Support - Frame Packing Format Format...........coeevvviiinnnann.. 2760
11.2.4.16.3 DISPC Extended 3D Support - DLP 3D FOrmat .....cceeevviiniriiriinneiiiinesiiinesiaanes 2761
11.2.4.17 DISPC ShadOw REQGISIEIS . uuuiuueiiueirntiiserneiate i i sanre i s 2761
11.2.5 DISPC Programming GUIAE .....uoueeesiineeeiiaenesraaanessaanssesaaansessaannessaannresaaansessmannnsss 2768
11.2.5.1 DISPC Low-Level Programming MOEIS......cuvviueiiiiiiiiiiiiiiiiiiniins s ssannnenes 2768
11.2.5.1.1 DISPC Global INtialization .......vveiiieiiiiiriiiri i s 2768
11.2.5.1.2 DISPC Operational Modes Configuration ...........vveieeeiiiiieniiir i erraanreeaaannees 2768
24 Contents SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
11.2.6 DISPC ReQISter ManUAl ....uueiueieeiiseiiiseriterss it ss s s s raassnn s e aaneaanns 2783
11.2.6.1 DISPC INStANCE SUMIMAIY 11 uuuuuunsunnnnneessssssaasasassssssssssssssstsmmmassssssssnnmseesssssmmmnns 2783
11.2.6.2 DISPC Logical Register MapPing «..ueeeeeueeeiriiesiiiissisaisessaissesisaisssssansssssaannnesas 2783
11.2.6.3 DISPC REQISIEIS 1 uutiuuttiutinuaesiaterts ittt ssss s esaassas s e asasssanrsaaeeraneans 2790
11.2.6.3.1 DISPC REQISIEr SUMMAIY ..eiinnnnteiiinteesaantasssantesaaanressaaaneesaaanrsssaannsssmannnsss 2790
11.2.6.3.2 DISPC Register DeSCIPUON wuuiuutstiiintteisinresssinneessinsssssainsesssisnssisaisnssaannnesss 2795
11.3  High-Definition Multimedia INterface ......ouvvieiiiiiiiii e e 2955
11.3.1 HDMI OVEBIVIEW . eetieeetiateeseass e ssaase s s s e e ssan e et sa e e s aaann e st aann e st sannessannnnsssnnnnessnn 2955
11.3.1.1 HDMI MaIN FEAUIES . uuiiustetiinnnessantesiaansssssastessaansessaansssssannnsssasnnsssssnnnsisnnns 2956
11.3.1.2 HDMI Video Formats and TimiNgS . ...ueuueeeuesruueinunernneianesinsiansrnsssanneransiainesinriann 2957
11.3.1.2.1 HDMI CEA-861-D Video Formats and TiMiNgS ....cuveeeeirainmeriainneiraannesiaannaesaannes 2957
11.3.1.2.2 VESA DMT Video Formats and TiMiNgS ...cuveuueeiiiiuieeiriereirinnnrsrainresainnneaaainness 2958
12 3D GraphiCs ACCEIEIAIOr ittt et 2959
I T € U @ =T 4 1= 2960
12.1.1 GPU FEAUrES OVEIVIEW . .uuuseetinasessntessaassssssassessaanssssaantssaaannssssansssssssnnsssssnnnsss 2960
12.1.2 GraphiCs FEAtUIE OVEIVIEW .. uueeiieseesseaseessaneessaansesssanneessaannessssnneessssnnessssnneesssnnness 2961
2 €1 O I 11 (=T = 0 2962
e B €1 o 0T g Tox 1T g F= L 1= o [ ] o N 2963
12.3.1 GPU BIOCK DIAQIaM . uuueeiiiseesienneessaanneessasneesssanneesssansessssnnessesneessssnnessesnnesssnnnnesss 2963
12.3.2 GPU CIOCK CONFIQUIALION 4uuuseiusesseisssssssssass s saee s ssssssassaasssaassas s sanesaessaneranns 2964
12.3.3 GPU SOftWArE RSO . . uutiiiiiteiiiatet ittt sa it ssr i r st saa s e s saanae s aaaaanessannnasins 2965
12.3.4 GPU POWEr ManagemMeNt s sssssssssesssssssssssssssssssssssmsssmmmmmssssssssmmmmmmmrsnnns 2965
12.3.5 GPU Thermal Management. ... e e uesesruesssssrns i sansssass s 2965
12.3.6 GPU INterTUPt REQUESTS 1. itttteessssissssas s se e e s s s ssss s s rrssssssssaaannnnnnnnns 2965
12,4  GPU REQISIEr MANUAI . .veeiisteeiiisteessaseessaanneessaneesssannesssanneesassnnessesnnessssssnessesnnessssnneessns 2965
12.4.1 GPU INStANCE SUMMEAIY 1 1uuuteeiinnrerransnesrsassersaassesssissesssassessasssessasnesrssanrerrasnrerins 2965
I S €1 U I L= o] (= £ 2966
12.4.2.1 GPU_WRAPPER REQISIEr SUMMAIY +euuetiiriinneerasineesaainnessaansessssnnsessssnressssnnnessns 2966
12.4.2.2 GPU_WRAPPER RegiSter DeSCIPLON .uuuuseistiiseriseisinesinsisnsiissssnsrassisinssinnsan 2966
13 D €] = T T od Y o o] =1 1= = (o | PPN 2983
R 0t O =1 = 17 15 Y] = 2984
13.1.1 BB2D Key FEAtUrES OVEIVIEW .. uuutiseirustsstsrnsiassessesasessisssansssiss e esasssansssnnssannssnes 2984
R T2 21 2 17 N [ g1 (Yo | =1 1T o N 2986
R JRC T =1 = 74 U od o] F= U D= o] ] oo o 2988
IR TR 0 R =1 2 774 1 B =] Tox Q=T |- 4 2988
RS IRC T2 12121 B I @4 (o Tod 1 @o o1 T 0] =1 1 o] o 2988
13.3.3 DBB2D SOftWare RESEL .uuuiiuisiiiiiieiiiieirii i rr i s s rs st saa e s sa e ras 2989
13.3.4 BB2D POWEr ManagemIENt. ..ueeuisusseesruseesrasnnesrassresrasresssaasressarsrssaaasesiaarrsraassnens 2989
13.4 BB2D ReQISIEr MANUAI ...ttt e et e s r e s s an e s sran e st sanne s saanaa e s aannnesaaannreann 2990
13.4.1 BB2D INStANCE SUMIMEIY uuuuuuuuusssssnneeesssssssssssssssssssssmemesssmmmsssissssssrneeesmstsisrsnnns 2990
G T 2 2 2 77 I B =T o 13 (=) £ 2990
13.4.2.1 BB2D REQISIEr SUMIMAIY t1uuttuusersessunesasnssasssissessesassssisssasnssassranssaaneraeiainssanns 2990
13.4.2.2 BB2D Register DESCIPION . uuuiiieesiiiiseeissisesisaissesssissesssassesraasrsssaannressaanressnns 2992
14 INEEICONNECT ot e 3032
I T 1 01 (=T oo T 1= od A= T 3033
I Ot R = 1 o 11 o[ N 3033
14.1.2 ArChiteCtUre OVEIVIEW . .uusistissisirserstiassserserasrssas st aar s eaaerarsarsasearesnsns 3034
I T T 1 | 1 =T o ] =T o 3037
14.2.1 L3 _MAIN INtErCONNECT OVEIVIEW .. ssttttteeessstisiessssssnnnsssasesssssssssessssnnssssmeessssssseesnnnns 3037
14.2.2 L3 _MAIN INterconneCt INtEGration ....euveeeseesseseesseansesssansressannnesssanneesssnnnessssnneesssnnness 3039
14.2.3 L3_MAIN Interconnect Functional DeSCrPLiON ....uuvvssivieeiiiriseiiri s raeaaes 3040
14.2.3.1 Module Use in L3_MAIN INtEIrCONNECT ..uuuuiiiiiiiiiiiiiiiiiiisnstseessisiiiaaasssnsnnneeesnses 3040
14.2.3.2 Module DiStribULION «..ueueisise i e 3040
SPRUIC2D-January 2017 —Revised April 2019 Contents 25

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
14.2.3.2.1 L3_MAIN INtErcONNECt AQENTS .. .uuueeiiiusterirsnnerraanrerransrrrraianre s aairraaanees 3040
14.2.3.2.2 L3_MAIN CONNECHVITY MaLIX «uuueeeiintesiiaieeisaaneessaannsessaannesaannrsssaanneeaaannness 3042
14.2.3.2.3 Master NIU 1dentifiCation ....vvveevissiiisiiisiiiiiiiiiiiii i siannaenas 3046
14.2.3.3 Bandwidth REQUIBLIOIS . .uueiitiiiee i s r s s s r e e e aaanens 3047
14.2.3.4 BandwWidth LimMitErS. e uueuueerssiisseiseiseerississssisrass i e sasssarsraserannens 3048
I T T o = T 10D T 3049
14.2.3.5.1 Flag MUX TIME-0UL . ..uuueiueiitinintinte i iste s sses s srs s i san s saansss e s sanesas 3050
14.2.3.6  StatiStiC COllECIOrS GrOUP «uuustuuserseisusesssssasesissssseraseisise it sassaarerasaisssanns 3051
14.2.3.7 L3_MAIN Protection and FireWallS.......ueuureiiiiiiiiiiiiiiissssssssiiiiisiissssssssssssssssnnas 3052
14.2.3.7.1 L3 _MAIN Firewall RESEL. . .uuiieiiiiiiitiiitirie i e s s rae e 3052
14.2.3.7.2 POWEI MaNagEMENT. st eiiiiiiiiiisiiiaannnree s st ssassaaasaasssssraseesssssssaasssnnnnnnnnnnnnns 3054
14.2.3.7.3 L3_MAIN Firewall FUNCHONAILY ...uueiiiinieiiiiiiieiiiiiee i sr i sr i s s e nnnaees 3054
14.2.3.8 L3_MAIN Interconnect Error Handling .....oueviueeiieiiiiiiniii i snneenaes 3065
14.2.3.8.1 Global Error-RoUting SChEME ... ..uiiiiiiiii i i r e s rnane e ananneeas 3065
G < Y F= Y7 = V1 L =t o) I Yo o | o 3066
14.2.3.8.3 Flag MUX ErrOr LOGQING «uueeuerirutsrseiiutesssiassesinssannssisssanesassisinssnnssannsrnneins 3067
14.2.3.8.4 Severity Level of Standard and CUSIOM EFTOrS ...vueiisiirisriisisinsiiirineiaesinnianns 3069
14.2.3.8.5 Example for Decoding Standard/Custom Errors Logged in L3_MAIN .......ccovvviininennns 3069
14.2.4 L3_MAIN Interconnect Programming GUIJE ......ueeiesirerrinrirseiineisieesannisisssinrsrnssraneianes 3069
14.2.4.1 L3 _MAIN Interconnect Low-Level Programming MOdelS .......ccviiiiiiiiiiiiiiiiiiiiiniaees 3069
14.2.4.1.1 Global INitialiZation v.uueeviseiiseiiiiiiiii i 3069
14.2.4.2 Operational Modes Configuration .......v.uuvieeiiiereiirii i rees 3070
14.2.4.2.1 L3_MAIN Interconnect Error ANalysSiS MO ... ..ueiiiiiiiiiiiie i riiee s rraee e sanns 3070
14.2.5 L3_MAIN Interconnect Register ManUal ........vvieeiiiiiueeiiiieiiiiesraisesiianssssannnessannns 3073
14.2.5.1 L3_MAIN RegiSter Group SUMMAIY ...uuutruesrnterusssansesinssansssinssansssansiasssinssannsinn 3073
14.2.5.1.1 L3_MAIN Firewall Registers Summary and DescCription ........cccviiiiiiiiiineiiiiineannns 3073
14.2.5.1.2 L3_MAIN Host Register Summary and DeSCrPtON .....ueviiiiueriiiiiiiiisiniieesinines 3085
14.2.5.1.3 L3_MAIN TARG Register Summary and DesCription .......cevvieriiiieiiieiiieniinineins, 3098
14.2.5.1.4 L3_MAIN FLAGMUX Registers Summary and DeSCription........cvvveeiiiiiirriiiineananns 3121
14.2.5.1.5 L3_MAIN FLAGMUX CLK1MERGE Registers Summary and Description .................. 3125
14.2.5.1.6 L3_MAIN FLAGMUX TIMEOUT Registers Summary and Description..........ccvvveevunsns 3129
14.2.5.1.7 L3_MAIN BW Regulator Register Summary and Description .........ccoevviiiiiiiiinnnannnns 3137
14.2.5.1.8 L3_MAIN Bandwidth Limiter Register Summary and Description ..........ioveviiiinnnenns 3145
14.2.5.1.9 L3_MAIN STATCOLL Register Summary and DeSCHPLioN ......vvvveeiineiiieerinniiineninnss 3153
I B I | =T o ] 1= 01 3208
14.3.1 L4 INtErCONNECT OVEIVIEW 4uuustiuuserssisssssssssaseriseissesaserssesisnsansraseianneraeieisinran 3208
I 7 I 11 (] (ot o =T o A =T = LX) o 3210
14.3.3 L4 Interconnect FUNCioNal DeSCPLION .. ..ueiiiie i iaaieesraaee s raanes s rranresaanneeaaannees 3211
14.3.3.1 Module DiStriDULION .uuussiissiiisiiiieiisiiiriaisia i s saar e rannens 3211
14.3.3.1.1 L4_PERI INtErconNECt AQENTS 1.uuueeiiiuuteriisteeisinnresrasreesaiansersisrsssansnesaannees 3211
14.3.3.1.2 L4 _PER2 INterconNeCt AQENIS . .uuuuuuuuuennnieeesssisnisiiasnssssssnsessssssraaasssnnnnnnnnnes 3212
14.3.3.1.3 L4 PERS3 INterconnect AQENIS ....uuuuuussutrrreeriiiisiiiiiisissssssssesssssiimsasiissssnnnnnes 3213
14.3.3.1.4 LA_CFG INtErCONNECT AQENES .. uuuutetiustrerrianrerrasnersaiasrsrrasresasrsersiasssnsraansnens 3214
14.3.3.1.5 L4 WKUP INtErcONNECT AQENES .uuuuuuunsnnnnnneeesisiisnsiiannnssssssssssssssisaaasssnnnnnnnes 3215
14.3.3.2 POWEr MaNageMENT «.uuiiiiiiiiissssnreeessssssssssssassssssasessssssasassassssrrreeessssssssssnnns 3215
e T B I .17 3216
14.3.3.3.1 ProteCiON GIrOUP ..uuueeeieeeeaaieesaaaasessaanesssaannessaansnessaannessaannssssaannesssnnnes 3217
14.3.3.3.2 Segments and ReEgIONS ... ..uueiiiiutesiiitteisinressainsssaisrsssaaresaaasssstsanrsisannnesss 3222
14.3.3.3.3 L4 Firewall Address and Protection Register Settings ......cevvveriiiierieeinirniriinneian, 3229
14.3.3.4 L4 Error Detection and RePOIING ... ..eeueteiriiieeriaiee s s saaansssansessaansessaannnesnn 3230
14.3.3.4.1 1A and TA Error Detection and LOQQiNG .. ..eevvuueeiiriunesiminnesiainnesisinssssannnessannnes 3230
I T 0 I 0 T 3231
e T B B T Y4 o gl =T o 1] T 3232
26 Contents SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com

e T B B e 0T gl =T o0 = o 3233
14.3.3.4.5 Firewall Error Logging in the Control MOdUIE.......ciiiieiiiiii i aes 3234
14.3.4 L4 Interconnect Programming GUIOE «....uuueeiiiiuuesiiiusesiiinsesiansssssaasssssainnssssannnsssasnnss 3235
14.3.4.1 L4 Interconnect Low-level Programming MOEIS .....uvviuiiiiiiiiiiiiiiiiniiie e nneenaes 3235
14.3.4.1.1 Global INitaliZAtiON ...uueiseiisiiri i e 3235
14.3.4.1.2 Operational Modes Configuration .......o.eesisseseiriisseriiirerriieriirsrainnreaaainness 3235
14.3.5 L4 Interconnects Register ManUal .......oueiiiiiiniiiiiiiiiri s raees 3239
14.3.5.1 L4 Interconnects INStANCe SUMIMAIY ...vuuuereiiiiuneiriisnesissisnesiiissesiiasserraasreriasrneias 3239
14.3.5.2 LA Initiator ANt (L4 TA) cuuueeiiiieei it it s ssiate st s sa s s ssann s ssans s s asannesannns 3242
14.3.5.2.1 L4 Initiator Agent (L4 |A) Register SUMMAIY ....evveeiiseiiieiiiiirinee i 3242
14.3.5.2.2 L4 Initiator Agent (L4 IA) Register DeSCription .....vuviiieirieiiiiiniiiininiaaes 3244
14.3.5.3 LA Target AQeNt (L4 TA) tuuuueeiiiieeiiaites it isantessaaatsssainnssssannsssasnsssssannssisnnns 3252
14.3.5.3.1 L4 Target Agent (L4 TA) RegQiSter SUMMAIY ...uvvvureiiseiiierrinsisinsiinrsrnssraeiaineranns 3252
14.3.5.3.2 L4 Target Agent (L4 TA) Register DeSCrIPON ....eeiiiieiiiiiie i rrieesranneesaannss 3270
14.3.5.4 LA LINK AGENE (L4 LA) 1rtiitiiiiiiiieiiniti it saas s sssesasesannens 3274
14.3.5.4.1 L4 Link Agent (L4 LA) RegiStEr SUMMAIY ...uvuuriruseiineinieeiansisisssinnernnssaeasinsaanns 3274
14.3.5.4.2 L4 Link Agent (L4 LA) Register DeSCHPLION «...uueeeiiiieeiiiineeiaainesanainessaannnesaannes 3275
14.3.5.5 L4 Address ProteCtion (L4 AP) .....ueeeiiiieiiriie st ssise s ssasse s ssasns s ssannssssannnsssnns 3282
14.3.5.5.1 L4 Address Protection (L4 AP) RegiSter SUMMATIY ....ouevvieriineirineiinrerineiiierinrianns 3282
14.3.5.5.2 L4 Address Protection (L4 AP) Register DeSCHPLON ....uveiriieeeiiiiieeiniineeraninnesaannes 3284
15 I g Lo T VST U1 €13 V=T (= o o PP 3300
151  MemOry SUDSYSIEM OVEIVIEW . uuiseestiseeessasneesssanneessansessasnneessssnnessesnneesssnnnessssnnessssnnnesss 3301
15.1.1 DIMM OVEIVIEW 1 uutusiuntsnntssanssassessesasessss st s sss s sssetasssssssastsssssasssasssanesannens 3301
L T 8 I O =T = 3302
15.1.3 EMIF OVEIVIEW 4 uutiueiutisistisessssssnassassssssesassassssssssas s sasssae e s sase s sartassnsesnnsns 3302
15.1.4 GPMC OVEIVIBW . 1t ustiuaesuntsraaessessasesse st ss s s sa s s s s e taas e sas st s s saassan s e saneannnens 3303
L T T O =T = 3304
15.1.6 OCM OVEIVIEW 4uutiseiutsseasisssssssssassassssssssastssassserstassasssesastasssseranranrasesernnrns 3304
15.2  DynamiC MemOrY MaNAGET «.uueuuutiuseiuneseerasssssssss e sasesasesasssras s s saasssasessanesantasanssanes 3306
15.2.1 DMM OVEIVIEW 1 uttiutiiustistesaseiassersesassssss sttt e taise et sasttaaneraseiannens 3306
15.2.2 DIMM INtEQIatiON . ieeetseistesseaaeeessaaneessaanneesasnneesassnnessaannessssnnnesssnnnessesnnessssnnnessnn 3306
15.2.2.1 DMM CONFIQUIALION 1 tuuuutissenstinatessesaeesassassssa s sassssaae s e s s e sasssan s sannssaneaannens 3308
15.2.3 DMM FUNCtioNal DESCIIPHION . . vttt iiise e ssaate s raate s ssase e ss s s s sa s s s ssannssaannesananneess 3309
15.2.3.1 DMM BlOCK Diagram . ..eceieeeeisiineessaaneessaanseessanneessaanneesssnneessssnnessssnneesssnnnessnnns 3309
15.2.3.2 DMM CIOCK CONfIGUIATION . 1. uttusesseisserastsssssas s se e ssss s ssssssaasssaneraaesaanssanns 3310
15.2.3.3 DMM POWEr Management ... uuusseeeeeeeesssssssssanssssssssssessssssraasssssssnnrseessssmmmins 3310
15.2.3.4 DMM INterrupt REQUESES 11 uiiiiiiiiissssntsssssssssssssssssssssssssssssstmmmssssssssssnnemessssimmmssnns 3311
L T2 TR T I 1 3313
15.2.3.5.1 DMM CONCEPLS 4ututnreeiiiinnnisssstnreeesssssssasaasssssssssseessttmmmasssssssssnnneesssins 3313
15.2.3.5.2 DMM Transaction FIOWS.....uuuvisiiseiueiitinsirsi s nassnnens 3317
15.2.3.5.3 DMM Internal Macro-ArChitECtUNE ...uvuureiiseiiiri i 3318
15.2.3.6  TILER 1ttt e e e 3321
15.2.3.6.1 TILER CONCEPLS 1 ttttttitiiiisssssssssssnnsssssssssmsssssssssssssssmmssssmmmmmmssssssssnnnmmesmmmmns 3321
15.2.3.6.2 TILER MaCro-ArChitECtUIr. e ettt s aane e 3339
15.2.3.6.3 TILER Guidelines for INitiatOrS...uuuuuviseiisiriseiisiiiiiirieasissaane e, 3342
15.2.4 DMM USE CaSES AN TIPS tuuueeriunnnetrannnesssnnneessannnessasnneesssnnmessssnnessssnnesssssnnessssnnesss 3344
15.2.4.1 PAT USE CaSES +euiuuuueeinunnetiiunnesisasntesrassesraasntesaissesasrsresaarsestasaseetsssresissnns 3344
15.2.4.1.1 Simple Manual Area Refill......ouuiiiiii i e 3344
15.2.4.1.2 Single Auto-Configured Area Refill......ccueeiiiiieiiii i s r e anees 3344
15.2.4.1.3 Chained Auto-Configured Area Refill .....ovueiiieiiiiiiiii e 3345
15.2.4.1.4 Synchronized Auto-Configured Area Refill.......c.ccoiiiiiiiiiii s 3346
15.2.4.1.5 Cyclic Synchronized Auto-Configured Area Refill.....cooeviiiiiiiiii s 3347
15.2.4.2 Addressing Management With LISA ......uiiieiiiiiiir i e 3348
SPRUIC2D-January 2017 —Revised April 2019 Contents 27

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
15.2.4.2.1 Case 1: Use of One Memory Controller......uvveeireeiiseiiieriiiisiineaaeinnnesnnss 3348
15.2.5 DMM Basic Programming MOGEl. ... ...cuuuuiiiiiiiiiiiii i i e e s e s rran e e rnanr e sannnes 3349
15.2.5.1 Global INtialiZation ..uuvessivisesisinseiisiiisiis i 3349
15.2.5.2 DMM Module Global INitialiZation ......vvueureerieireeiiinirirs s sanreres 3350
15.2.5.3 DMM Operational Modes Configuration. .. ......oeeeeirsieeeiraineriaaineraaanserraasesraaanreeaas 3350
15.2.5.3.1 Different Operational MOUES ......uueiiiiiieiiiiesiii i rairsaaaaneenas 3350
15.2.5.3.2 Configuration Settings and LUT Refill ......ccoiieiiiiiiiiiiiii i 3350
15.2.5.3.3  LISA SEINGS 1ttuuutiiutiintiiteiiseiie st sas st sass s sar e aaneaaes 3351
15.2.5.3.4 Aliased Tiled View Orientation Settings and LUT Refill .......cceviiiiiiiiiiiiiiiiiiiiiinns 3351
15.2.5.3.5 PriOrity SettiNgS «uueusueeiuteruteiiueiseriantssse e rae s sarssisssanrssaresaesaansrans 3351
BT e N S T Y o gl =V g T | T o 3351
15.2.5.3.7 PAT Programming MOl ......oouuieiiiiniiiiiiiiiiiinii s s ss e s asanee e 3352
15.2.5.4 Addressing an Object in Tiled MOGE ....uviieiiiiiieiiri s raes 3352
15.2.5.4.1 Frame-Buffer AdAreSSiNg . ....euieiieiiii i r e ran e aaaeee s 3352
15.2.5.4.2 TILER Page MapPinNg «.cuuuueeersuuneersuneesssinnnsisansesisassssssanssesimmnnnssmmmnnesmsmnnns 3353
15.2.5.5 Addressing an Object in Page MOOE .....vviieiiiiiiiieiii i raees 3354
15.2.5.6 Sharing Containers Between Different MOeS ......ovvviiuiiiiiiiiiiiinii s 3355
15.2.6 DMM ReQIStEr MaNUAI . ...iuuueeiiiiteiiiites st siste s ssaa e ss s ss e s saaans s ssaanssaannenss 3356
15.2.6.1 DMM INSTANCE SUMMIAIY 1. uuseetiusneesransnesiassesssassresraassesssiasressaasrssaaansssasansesrannns 3356
15.2.6.2 DMM REOISIEIS . uuiiateiiatestaate e tsaat et saaate s saan e s ssaan s e s saaan e s ssannnssaannnesaaannessannns 3356
15.2.6.2.1 DMM REQISLEr SUMMIAIY . .uuteiiuntesiinnreirinnessainnsessansssssainnssasinssisainnsisannnesss 3356
15.2.6.2.2 DMM RegiSter DESCHPLION . uuuuutiiuteiseiiterseiaeesinrsass s sarerassssisssanrsassraneaas 3357
L TR B Y ] o 1= 3395
15.3.1 EMIF CoONtroller OVEIVIEW .. .uueiissiiissiississtiassesissiasesisesassssist i iassssaserassisisesann 3395
15.3.2 EMIF MOdUIE ENVIFONMENT. 1. ettt st rss e ssaesasessa s saas s sassaasssnssansssnssanns 3395
15.3.3 EMIF MOAUIE INtEGIAtiON ... uueeeiietetiiteeasne e ssaaase s ssane s ssan e s ssann e s ssannessaannnessannnersnn 3400
15.3.4 EMIF FUNCLIONaAl DESCIIPIION .. v ttisaeesiistesssiassessaste s ssaasssssanssssainnesssannssssannssaaannnsss 3403
LTt = (o Tod Q10 =T > S 3403
15.3.4.1.1 LOCAl INTEITACE 4 vuuutiistiiteiisia s e e e s r s e aas 3403
15.3.4.1.2 FIFO DESCIIPUON t1uuuttsisanetrsanessssaessssssesssasssessaassnsssasnessaannssssannnessssnnns 3404
15.3.4.1.3 MPU POrt RESICHONS 1 vuuutiiutinetiitsiss st isessis s sar s ssn s s sanneras 3405
15.3.4.1.4 Arbitration of Commands in the Command FIFO .......cciiiiiiiiiiiiiiiiiinines 3405
TR TR 3 O [ Tox Qi Y/ F= 1 =T T=T 1= o 3407
15.3.4.2.1 EMIF_FICLK OVEIVIBW .. .uueteiisieeessaannessaannesssannessaannnsssannnessaannnessaannessssnnees 3407
15.3.4.2.2 EMIF Dependency on MPU CIOCK RaAE ......iviuueiiiiiieiiiiine i rainnsssannesaanns 3407
15.3.4.3 RSB 1uutiiuutiinteiit it 3407
15.3.4.4 System Power ManagemeENT ...uuuueeeirsseerrrissesirasnesiansressrassresraasrsraanressaanrerrnns 3408
15.3.4.4.1 POWEIr-DOWN MOOE .1 .uuteiseiinseintisseiss st ssse s saar e sasesanrssaneins 3408
15.3.4.4.2 Self-RefreSh MOdE ..uviiiiiiiiiiiiiiiiiii e 3408
15.3.4.5 INErrUPt REOUESES 1uuuueiiiiusteiiiite st ias e rr st sr i sr s s s sa e annne s annes 3409
15.3.4.6 SDRAM Refresh SCheduling «...veiiseiiieiiiiiiiiri s 3410
15.3.4.7 SDRAM INItAliZAtION v uuiissiiiiiiiiiiini i i 3410
15.3.4.7.1 DDR3/DDR3L SDRAM INitialiZation .....ueeeiseeeesseaenessasnnessaannnessannressannneesaannees 3411
15.3.4.8 DDR3/DDR3L Read-Write LEVEIING ..vviutirieiiiniiiieiiniisis s nse s saaes 3412
15.3.4.8.1 FUIl LEVEING . uuteiiittiiiiie it r e s s et s e s s s aaa e e s raan s s s s ann e asannes 3413
15.3.4.8.2 SOftWare LEVEIING . .uuuueiiuteiineiiiee ittt ree s sr e s e ss s s aa s sansaan e sannnans 3413
15.3.4.9 EMIF ACCESS CYClES . .ttt aaate s s ate e traant et saaa it s e ssa s e e s aann e s aaannessaannnsaannns 3414
15.3.4.10 TurNarouNd TiME ..uuuiuseiisterneiistisiseiistsrise it rass st rassssinssanns 3414
15.3.4.11 PHY DLL Calibration .ueeueesssssieeesssseessaaeesssaneessaannessaanseessaannessasnneesssnnnessnns 3415
15.3.4.12 SDRAM AddreSS MapPiNg ... eeeeuuueeerneeesaaineesaaannessaassesaaassessaannssssannressaansessans 3415
15.3.4.12.1 Address Mapping for IBANK_POS =0 and EBANK_POS =0 ...ccciviviiiinininiinnnnnnnns 3416
15.3.4.12.2 Address Mapping for IBANK_POS =1 and EBANK_POS =0 ...ccvviiiiiieiinnininnnnss 3417
15.3.4.12.3 Address Mapping for IBANK_POS =2 and EBANK_POS =0 ...cciiiiiiiiiiiiiiieeennnns 3417
28 Contents SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
15.3.4.12.4 Address Mapping for IBANK_POS = 3 and EBANK_POS =0 ...ccvviiiiiiiniinnininennss 3417
15.3.4.12.5 Address Mapping for IBANK_POS =0 and EBANK_POS =1 ...cccciiiiiiiiiiiiiineennnns 3418
15.3.4.12.6 Address Mapping for IBANK_POS =1 and EBANK_POS =1 ...cccciiiiiiiiiiiniinnnannnns 3418
15.3.4.12.7 Address Mapping for IBANK_POS =2 and EBANK_POS =1 ...cciiiiiiiiiniinnininennnns 3419
15.3.4.12.8 Address Mapping for IBANK_POS =3 and EBANK_POS =1 ...cccciiiiiiiiiiiiiieeennans 3419
15.3.4.13 DDR3/DDR3L Output Impedance Calibration..........vvveeiiiiiniiiiiiiirniinniineeas 3420
15.3.4.14 Error Correction And Detection FEAtUIe .....uviieiiieiii i rneeaes 3421
15.3.4.15 Class Of SEIVICE . tuutiiuttiistiite it et e e e rnrs 3422
15.3.4.16 Performance COUNTEIS ..iuuueiiseiisserisrissssssssiinnersseiainssissmansmissianneraeraiinan 3423
15.3.4.16.1 Performance Counters General EXamples ...oouviieirieriiiiiiiiiinininrneenaes 3423
15.3.4.17 FOrcing CKE 10 tri-State . uusuruseiiseisinerisssisesiresiserassis i raae s sanns 3424
15.3.5 EMIF Programming GUIAE .....euiiuuuseiriuutessintssssinnnsssassnsssainnssssainnsssainsssisainssisassnesss 3426
15.3.5.1 EMIF Low-Level Programming MOGEIS ......ueiiuiiiieiiiiiiiii i saas 3426
15.3.5.1.1 Global INitialiZation ....ueiieseiseiiriiri i e 3426
15.3.5.1.2 Operational Modes Configuration .......o.eeeissseseiriisseriiirerriareriirsrainnraaaainness 3432
15.3.6 EMIF ReQIiSter ManUal.....oueeieeiitiieeiiisiris s s er s s ran s s s s s s aas s saneaannens 3435
15.3.6.1 EMIF INSANCE SUMIMAIY .t uinannteeesssssssasaaaaanssssssssessssssmsassssssssnmeeessssmmsmsnnns 3435
15.3.6.2 EMIF REOISIEIS . uuiiuttiiiitet it isatt et r it e s e s s s s e ssa e s s aaaa e s ssanesaaannesannnes 3435
15.3.6.2.1 EMIF ReQIStEr SUMIMAIY 1.uuiuueietiruseineineesassisessasrsasssassiannsransisnnssanrsannsins 3435
15.3.6.2.2 EMIF RegiSter DeSCIPUON ..ttt iaateeesaaneessaanressaane e ssaanrssaannnesaaanneess 3439
15.4 General-Purpose Memory CONrOIEr ...uueeeiiiieiiiiie i r s s r s s s s aaannness 3539
15.4.1 GPMC OVEIVIBW . 1t tuutiueesnteraasssssssssase s s saa s ssas s s s saa e st a e ta e e san s sane s saassannesansannnans 3539
o €1 Y O V71 o] ] 0 1T o | 3539
15.4.2.1 GPMC MOUES 1utiiustinneiintinnseiistsineiistisineiassssisesisssssesaseiasneranstsisesinasneraneis 3539
15.4.2.2 GPMC SIgNAIS 1 uttuutitetstistesatsrte et ssaas s s s s s aa e s s st e s s 3542
TR S T €1 @ T (=T =1 o] o N 3543
15.4.4 GPMC FUNCtONal DESCIHPLION 4 uuuustetiiiaeessaisesssases s saste s sanasssssannssssaannsssainnssssannsss 3547
15.4.4.1 GPMC BIOCK DIi@gIam . uuusssssinnteiseineesssssssssissssasssasssanssasssssssanssansssanssannens 3547
15.4.4.2 GPMC Clock CONfIQUIAtION . ..eseeiiiieeeiaaiee s saateess e e ssaans e s saanr e saannesaannneaannns 3548
15.4.4.3 GPMC SOftWare RESET .uuuvisiiiiiiisiiiiiiiiii i rasssnnns 3549
15.4.4.4 GPMC PoOWer ManagemeNt ....uuuueeeirsusneirsisnesimasnessssssesssasssessaasnssraannressaanrersans 3549
15.4.4.5 GPMC INtErrupt REOUESES 1.uuuieteeeessssssnsaaaasassssssssesssssssaaassssssrrssessssssmnns 3550
15.4.4.6 L3 INterconNNeCt INTEIaCE. . vuiiiutiiitiiiiiiiiir i nen 3550
15.4.4.7 GPMC Address and Data BUS .....cueirieiiiiiiieiie i ssnssaassssssnnnsanes 3550
15.4.4.7.1 GPMC I/O Configuration SEtiNG ...uuvseiiueeriseiisirinriisirisissinaseraaeaas 3551
15.4.4.7.2 GPMC CSO0 Default Configuration at Device RESEet .......vvviieiiiiiiiiiiiiiiiiiiiinas 3551
15.4.4.8 Address Decoder and Chip-Select Configuration.........oevvveeiiieirisiiiirii e 3553
15.4.4.8.1 Chip-Select Base Address and Region Size ......cceviiiiiiiiiiiiiiiiiiiiiinienanes 3553
15.4.4.8.2 ACCESS ProtOCOI 1uuuiiusiiiiiiitiiiiiiiii i i nans 3554
15.4.4.8.3 EXtErNal SIgNalS «.uviiueiiiiiteii i e e 3555
R N S 0 A Y4 o gl = g T | T o 3564
15.4.4.9 TiMING SEING «uuttiuuutetiintneirietesraareesaie e stsaass s asaaestaaanessanssesssannnessannns 3564
15.4.4.9.1 Read Cycle Time and Write Cycle Time (RDCYCLETIME / WRCYCLETIME) ............. 3565
15.4.4.9.2 nCS: Chip-Select Signal Control Assertion/Deassertion Time (CSONTIME / CSRDOFFTIME /
CSWROFFTIME / CSEXTRADELAY) .uiiiiiiiiiiiiiiiiiiiiisssinia s nnaenas 3565
15.4.4.9.3 nADV/ALE: Address Valid/Address Latch Enable Signal Control Assertion/Deassertion Time
(ADVONTIME / ADVRDOFFTIME / ADVWROFFTIME /
ADVEXTRADELAY/ADVAADMUXONTIME/ADVAADMUXRDOFFTIME/ADVAADMUXWROFF
1= R 3565
15.4.4.9.4 nOE/nRE: Output Enable/Read Enable Signal Control Assertion/Deassertion Time
(OEONTIME / OEOFFTIME / OEEXTRADELAY / OEAADMUXONTIME /
OEAADMUXOFFTIME) . uttettiateessaeeessaaaneessaannessasnnessaannnessaannesssannnessannnnnsnn 3566
15.4.4.9.5 nWE: Write Enable Signal Control Assertion/Deassertion Time (WEONTIME / WEOFFTIME /
WEEXTRADELAY) 1 ttiittiitiiiiteiiais i is s saa s st saaesssesaanssans 3567
15.4.4.9.6 GPMCEC _CLK 1uuuiiiiittiiiiiiissisisissnnnreesssssssssssssssssssssssessssssmmmsssssnssnnnnmesssssms 3567
SPRUIC2D-January 2017 —Revised April 2019 Contents 29

Submit Documentation Feedback

Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
15.4.4.9.7 GPMC_CLK and Control Signals Setup and HOId ........ccoooviiiiiiiiiiiiiininineae 3568
15.4.4.9.8 Access Time (RDACCESSTIME / WRACCESSTIME) ...iciviiiiiiiiiiiiiiniieiinininenanes 3568
15.4.4.9.9 Page Burst Access Time (PAGEBURSTACCESSTIME) ...c.vviiiiiiiiiiiiiiiiiiininnnnn 3569
15.4.4.9.10 BUS KEEPING SUPPOI ..t uuttttireeistintsrasessessansssss s sass e s sarssansianeens 3569
15.4.4.10 NOR ACCESS DESCHPLON . uuutiiiietiiiieesaa e aa e e s saaan et saanse s saannessaanressaanreeann 3569
15.4.4.10.1 Asynchronous AcCESS DESCIIPLION ..uuuuueetiiiinneiiiinesiriee s raites s ssannressannnes 3570
15.4.4.10.2 Synchronous ACCESS DESCHPION .. uuuuutiiueerterteiieriee s 3577
15.4.4.10.3 Asynchronous and Synchronous Accesses in Nonmultiplexed Mode .............cceeet.. 3586
15.4.4.10.4 Page and BUISt SUPPOI . .uueeiiuueeiiiisseessissessanssssiaassssssannnessaannssssannssssannnes 3590
15.4.4.10.5 System Burst vs External Device BUrst SUPPOI.....uviueiiiiviniiiineiiiiiniarineennes 3590
15.4.4.11 pPSRAM ACCESS SPECITICIIES +1uueiiueirinniiieiisii it raaees 3591
15.4.4.12 NAND ACCESS DESCIIPION . uuttiateisnisneessiiaesssaisee s ssassssssassessaasrssssanressannnsssnns 3591
15.4.4.12.1 NAND Memory Device in Byte or 16-bit Word Stream Mode .........ccevviiiiiiiiiinninnnn, 3591
15.4.4.12.2 NAND DeVice-Ready PiNn ....coiiiiiiie i rann e annnes 3598
I A B O O 2 (11 ] - 1o 3599
15.4.4.12.4 Prefetch and Write-POStiNg ENGINE....uviiuiiieiiiiiiirie i s aneens 3615
15.4.5 GPMC Basic Programming MOGEI ......iuueiiiiiiiiiiiiie it rr s ssinr s s rnanne e ananeeas 3623
15.45.1 GPMC High-Level Programming Model OVEIVIEW .....cceeeiiiieisiiiinireiiiineiiiinnssiannneess 3623
15.4.5.2 GPMC INItIAIZAON «tnueeiineiieiite e s s s s s s saas s s s s nssaneaannans 3625
15.4.5.3 GPMC Configuration in NOR MOGE ......uueiiiiiiiiiiiii i srie s rrane s s raanne s saannaeanas 3625
15.45.4 GPMC Configuration in NAND MOGE.......ueiiiiiuiiiiiiie i isass s s sraannseanas 3626
15.4.5.5 St MEMOIY ACCESS .uurriiuuunetinnnsnessaseesisasses et raasnretsaasresraannsssaaarrersannesrsanns 3628
15.45.6 GPMC TimMiNg ParametersS. . ...cuuueeiiiiieeiaaisesiaantesiaanseessaansessaannsssaannsesaannsesannns 3629
15.45.6.1 GPMC Timing Parameters FOrMUIAS ....uuueiiiiuieiiiiieeiiinesriinnsssinrsssinnnessainness 3632
15.4.6 GPMC USE CaSES AN TIPS .utuuueriuunirunrrnneruneineinnesanesssssinssanss it 3642
15.4.6.1 How to Set GPMC Timing Parameters for TypiCal ACCESSES ....uvriiiieirrriiiiiiiiareaaainness 3642
15.4.6.1.1 External Memory Attached to the GPMC ModUIE......ccuiiiiiiiiiiiiiiiiiii i rnaas 3642
15.4.6.1.2 TypiCal GPMC SEIUP .utuiuttiutiintirteiine st ssessantsasssanssans e ssnnssanrsaneesns 3642
15.4.6.2 How to Choose a Suitable Memory to Use With the GPMC ........cociviiiiiiiiiiiiiininas 3648
15.4.6.2.1 Supported MEmOriES OF DEVICES ..uuuiiiiuieeiiiinesiiintesiiasrssraantesraisresaannresaainnes 3648
15.4.6.2.2 GPMC Features and SettiNgS ...vvueevieeiireriueiieirinrinssrisiainerasisinssnnrsanssraneias 3651
15.4.7 GPMC ReQIStEr MANUAL ... .. ueeeiiiteeiiiete et e ss e ss e s s s aane s ssan e e saannessaannessaannnessn 3652
15.4.7.1 GPMC REQISIEr SUMMEAIY . uuuteiiutesiiissnessastesiaastssssassessaasssssaaasssssannnsssasnnssisns 3652
15.4.7.2 GPMC ReQiSter DESCHPLONS 1 1uuteiuseirnerntsssssnssrsssassssisssansssiessansesansrasssinssanns 3653
15.5  Error LOCAtioN MOGUIE ...uueeiseiietiiire it s s s e s s e s s e s r s n et e raes 3685
15.5.1 Error Location ModUIE OVEIVIEW ..uiiueiiissiiseiisiiiiseiissiiisssiasiissiseiane i 3685
15.5.2 ELM INt@OratiON . v uuueiseiretinateise st s sesase s s s s s s s s s e e s et 3686
ST TRC T IV I 0 g Tox 1T g F= L 1= o o) o 3687
15.5.3.1 ELM SOftWare RESET...uuiiisiiiisiiiaiiiiiiiiiiiiasi i sae s raneaas 3687
15.5.3.2 ELM POWEr ManagemeNt ...uueeuusuusesinnsseeissssesisasseessassesssassssssaassessaansressaanressnns 3687
15.5.3.3 ELM INtErTUPL REQUESES .. iiiiiiiiietteeeesssssssssnsasassssss e s s s sasssaaaaasssnrrssssssssnnnnns 3688
15.5.3.4 Processing INItialiZation .......eeiiiieeiiiiiiie i s 3688
15.5.3.5 ProCESSING SEOUENCE 1.utuntinteruseiantsnesrastssss s ssase e s sast s i ssassianssannsss 3689
15.5.3.6  Processing CoOmMPIEtION ...ttt r et r e s raar e s sranr e e srann e srann e e aaanneeaanns 3690
15.5.4 ELM Basic Programming MoOGel. .....ueiiiiueiiiiiieiiiiiie it ssinr s ssinn s ssninns s asanneeas 3690
15.5.4.1 ELM Low-Level Programming MOel.......ovueiiuiiiiiiiiiiiiii i sannesaes 3690
15.5.4.1.1 Processing INitialiZation.......cooieeeiiiii i r i s r s e s r e s raane s aaaneeeas 3690
15.5.4.1.2 ReaA0 RESUIS. . utiiutiisiiiiiiiiii i i ra e nerans 3691
15.5.4.2 Use Case: ELM Used in ContiNUOUS MOOE .....uviiiuiiiiuriiiieiineiiieerinissssinsssnssinneannes 3692
15.5.4.3 Use Case: ELM Used iNn Page MOOE ......uuiiiiiiiiiiiiii i rr e s asaas e s sanne s snannneanns 3693
15.5.5 ELM ReQIStEr MaNUAL . ..uuuuueseiiiatssiiiatseisianessaisnssssisssssaianssssassesssasnsssaansesssnnnnssss 3696
15.55.1 ELM INStANCE SUMIMAIY .. .uuueetiiuneeisistesirassessrasre s s ssasasrsrsansrsrsnnns 3696
15.5.5.2 ELM REQISIEIS . uiietetiiiiteiiiteesaaa e e sa et e ss e e s s s e s saann e s saannessannessaannnsssnnnes 3696
30 Contents SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com

15.5.5.2.1 ELM REQIStEr SUMMAIY «.uutiuuetiutsineiaaterseiassssisssansssasssasesasssasssnnssanssrnnsins 3696
15.5.5.2.2 ELM RegiSter DESCHPLON . .uueiieteiiiitteiiiaeteeraaee e as s ssaaaan e saanne s saannnssaannneess 3697
15.6  On-Chip Memory (OCM) SUDSYSIEIM ..uuuieeiiiiieei i s s s s s s as e aanneess 3714
15.6.1 OCM SUDSYSIEM OVEIVIEW 1. utiuuseisstsusssstsrss s rasessss st ssass s ssars e isisssannsannes 3714
15.6.2 OCM SUDSYSIEM INtEGratiON ...ttt ieee et raare e rrae e e sraanr e s saan e s saanrssaannnesaaannness 3714
15.6.3 OCM Subsystem Functional DeSCHPON ... .ueeiiiieeiiiiiee s s s aars i ssaannes 3716
LT Tt R = (o Tod Q0 =T | > S 3716
15.6.3.2 RO tuutiiiiiiiiii i 3717
ST G TR TR B O [ Tox Qi Y/ F= 1 =T =T 1= 3717
15.6.3.4  INErrUPt REOUESES 1uuuueiiiinsieiiiise s e rr e s s s s s saaa e aaanne e aanes 3717
15.6.3.5 OCM Subsystem MemOry REgIONS . ...cuuuuiiiiiieteiiaiteiaaanessaaaressaansessaansessaannnessnn 3720
15.6.3.6 OCM Controller Modes Of OPEIatiOn ..uiuueseisiuererrsinnrsrainnesisainrsiaaisesisaisssirainesias 3721
15.6.3.7 ECC ASSOCIAtEd FIFOS .uuuuuiietiiteiitiiiteritisss s srss s e s ss e s s s raneaanness 3721
15.6.3.8 ECC Counters And Corrected Bit Distribution RegiSter.......vvieiiiiiiiiiiiiiiiiaeraaiaeess 3722
LTS TR T =l O @S o o T o 3722
15.6.3.10 Circular Buffer (CBUF) SUPPOIM ... .uutiitiiitiiteiiseirieesissss s snsssaaessessanrsanssns 3724
15.6.3.11 CBUF Mode Error HANAING ..o i e e s v e s rsne s s snn e s snnn e eanns 3725
15.6.3.11.1 VBUF Address Not Mapped to a CBUF MemOry SPace .....ccevviiiunrririinnrirsinnneinnns 3725
15.6.3.11.2 VBUF Access Not Starting At The Base AdAress .....cevviiiiiiiiiiiniiiiiniinenees 3726
15.6.3.11.3 lllegal Address Change Between Two Same TYpPe ACCESSES ..vvuurirurrrirririnrrinniinnss 3726
15.6.3.11.4 lllegal Frame Slze (Short Frame DeteCtion).......euveierirriinnsiniineiiiiisesisiinnesiannes 3727
15.6.3.11.5 CBUF OVEIlOW. 1t uueeeiiiiesteeeetsaeee e saaneeessanneessannessaannessaannnesaannnessannnnnss 3728
15.6.3.11.6 CBUF UNAEIIOW .euuviueiisiiitiiiiie it e st s s s e s e s e s s s e s a s s s s nsenaens 3728
15.6.3.12 StatuS REPOIMING wuuuueeiruneiiiinesisniase s taassessastessaansressannnessaannressannnessnns 3729
15.6.4 OCM Subsystem Register ManUal.......c.evveeiieiiiiiniiinii i s sarsraees 3729
15.6.4.1 OCM Subsystem INSANCE SUMMAIY .. .uuiiuserisrirteraneirieerirris i 3729
15.6.4.2 OCM SUDSYSIEM REQISIEIS cuuutiieeiiiiteeisie s aitr s s sais s ssaannsaaaannesannns 3729
15.6.4.2.1 OCM Subsystem RegiSter SUMMAIY ....uvuueiiueirieriitsrinsiaiesraeiaieesinrsanrsraeanens 3729
15.6.4.2.2 OCM Subsystem RegiSter DEeSCHPLION ... .ueeiieeiiiiieeeiraiane s raanaesraaneesraannessaannes 3731
16 N O 0 T | o | =] 3764
G S 1 (= 1. 10N 3765
16.1.1 DMA_SYSTEM MOUUIE OVEIVIEW ..uuuiseeistiiuseissistssasesssssinssssssansssnesasssssesanssanns 3765
16.1.2 DMA_SYSTEM Controller ENVIrONMIENT. . .uutteeesttiiiiisiisssnssssssesssssiesasssssnssnnmeessssseseenns 3767
16.1.3 DMA_SYSTEM Module INtegration ...eeueeseesseseeeseaineessasnsessaanneessannsessssnnressssnnessssnnees 3769
16.1.3.1 DMA Requests to the DMA_SYSTEM CONtroller........ouvvviiiiiniiiiieriiiininnennenaes 3774
16.1.3.2 Mapping of DMA Requests to DMA_CROSSBAR INPULS ...oiiieiiiiiiieiiiineiiiianeesaineees 3782
16.1.4 DMA_SYSTEM Functional DeSCriPtiON. .. ..ueesteieeessaiseessanneesssanneessanneessssnnresssnnnessssnnees 3786
16.1.4.1 DMA_SYSTEM Controller POwer Management ........vvueeriseinseirinsimnsisinsrinernnsiaeanns 3786
16.1.4.2 DMA_SYSTEM Controller Interrupt REQUESES .. ..ueiiiiiieiiiiiiieiriie s iaiinssnainne s saananeeas 3787
16.1.4.2.1 INtErrUPt GENEIAtION . ettt ieete e intessasnneessannnessasnnessaannnessannnesssanneessennnesssnnnees 3788
16.1.4.3 Logical Channel Transfer OVEIVIEW .....o.uuvieeiiierseiiirii i sas 3788
16.1.4.4 FIFO QUEUE MEMOIY POOL. . ..cuiieeiiiieeiiiite s iaie s r it s s aaas s saan e saannssaaanneaannns 3790
16.1.4.5 AddreSSING MOOES . .uuueiiiiieeeiiiineessanntestaanneessanressaannesssanneesssannessssnnessssnnesssnnns 3790
16.1.4.6 PACKEU ACCESSES 1uutinuttistirntiaterse it rse ettt sas e e s s sanrssnseraneans 3794
16.1.4.7 BUISE TraNSACHONS .t uuustissstsstisaterase st st tare s e sas s st saaneraserannens 3795
16.1.4.8 ENdianiSm CONVEISION ..uuuuutiueiusrssrssiaessssssrasrssissserrrassassrsranrassasssesarassanens 3795
16.1.4.9 Transfer SYNChrONIZAtION ....uevseiiseiieris i a e ranes 3795
16.1.4.9.1 Software SYNChroNization ........c.eeeiiiiiiiiiii i i s rae s aaaneeas 3795
16.1.4.9.2 Hardware SYNChrONIiZation .....uveieeesiiieeiiieessaineesiaanereraaanressaannessaannresannnness 3796
16.1.4.10 Thread Budget AllOCAtION .. .uuiseiseeiis e r e e r e 3798
16.1.4.11 FIFO Budget AlIOCALION .. ..uueeiiiieeeiiiiee s saiee s sr i e s saase s ss s s s s s ann e s sann e s saannreannns 3799
16.1.4.12 Chained Logical Channel TransfersS ....uieiesiiii i i siasneessaanne s saaneesannnneess 3799
16.1.4.13 Reprogramming an Active Channel ... ..cvvieeiiiiiiiiiiii i e 3800
SPRUIC2D-January 2017 —Revised April 2019 Contents 31

Submit Documentation Feedback

Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
16.1.4.14 Packet SYNChrONIiZatioN .....eeieeiseisitiisrie s raaeran s sanes 3800
16.1.4.15 Graphics AccCeleration SUPPOI. ... .ssirsssrisriite i are s rns 3801
16.1.4.16 SUPEIVISOr MOUES . .uuetiinteiiinesisassesssiate s ssassse s sastessaansssssannnessannnsssannnnsssnns 3801
16.1.4.17 Posted and NONPOSIEA WIIES ..uuuuriiuseineiiteineisieeriarssss s sars s saessanrsanssans 3801
16.1.4.18 Disabling a Channel DUring Transfer ... anee e 3802
16.1.4.19 FIFO Draining MECNANISM . .. uuuiiaeeiiiieeeisiiesssaiee s ssassee s saste s saannssssanressannnssans 3802
00 0 IR T =T o ] 3802
16.1.4.20.1  OVEIVIEW 4 turuutissenunssntessesasssasstssssssssaasesasesasesasssassssasssanesanesannesannsens 3802
16.1.4.20.2 Link-List Transfer Profile ......ccvviiiiiiiiiiiiiiiiiiiiiiii e 3803
L0 2 0 T T 9 o= o ) o £ 3803
16.1.4.20.4 Linked-List Control and MONItOING «..ueevvseirsrinseiiseiii i 3806
16.1.5 DMA_SYSTEM Basic Programming MOdel........cceviiiiuniiiiiiiiiii s e snnans 3809
16.1.5.1 Setup CoNfiQUIAION . ... uutt ettt s r e s s s s s s r s raaeaannens 3809
16.1.5.2 Software-Triggered (Nonsynchronized) Transfer ....v.evvieivieiiiiiii s 3809
16.1.5.3 Hardware-Synchronized TranSfer......uue e eiiii i s s s raanneenas 3812
16.1.5.4 Synchronized Transfer Monitoring USINg CDAC .......iiiuiiiiieiiirisiiisisrsisernasianeanaes 3814
16.1.5.5 Concurrent Software and Hardware Synchronization ..........oeeeveiiiiiiiiiiniiinennaneess 3814
16.1.5.6 Chained TranSier. . uuuiieiiiisiiisii i e aa e raaeans 3814
16.1.5.7 90-Degree Clockwise Image ROIAON .. ..uvuuterieeiieirine it iaeeriarrsessinrsarsraaeaanes 3815
16.1.5.8 GraphiC OPEratiONs .. ...ciiueeeiiiiieeiiat et raan e ss it e saaaare s saannessaannesaaannessannes 3816
16.1.5.9 Linked-List Programming GUIAEIINES .....uuueiiiiieiiiiieiaiiee s s s saannneenas 3817
16.1.6 DMA_SYSTEM RegiSter ManUal.......uvuriiuieiiniiiierieiisniarrit s sassssssanessinssannssnnss 3818
16.1.6.1 DMA_SYSTEM INStanCe SUMMEAIY . ..ceviuuureiriiuneirsisnesississesssssnesissssserisasreriassnneias 3818
16.1.6.2 DMA_SYSTEM REQISEIS . 1uutiiuteristiinirintiiiteiistaiteiaieisis i 3818
16.1.6.2.1 DMA_SYSTEM ReQiSter SUMIMAIY +..uutiuuteiineineernrirssiissianrsransisinssanssanssraneins 3818
16.1.6.2.2 DMA_SYSTEM RegiSter DESCHPLON 1.uvuuseiissirinriinssriseianeriseiassssisrsanrssassianens 3819
16.2  ENNANCEA DIMA L. uuiittiiiiiiteii e et s s er e a e 3848
16.2.1 EDMA MOGAUIE OVEIVIEW . uuiuueinuseistissssssssrssesse s ssss st saasssaassanesasstanesanssanns 3848
16.2.1.1 EDMA FEAIUINES 1.uuuuuieiiiiiteiiiistesiiassteisistessaantssaias s saaaresasiasessaassssssssssesssnnns 3849
16.2.1.2 EDMA Controllers Configuration .......uveueeississesiriisssriissesiaasrersiasssssainresaannrsians 3850
16.2.2 EDMA Controller ENVIFONMENT .. .uuiuueiietiterssiatesss i sssssaansssssassssnsransssnesanrssnns 3852
16.2.3 EDMA CoNntroller INtegration . ....u..eeeiieaeeeiiaeee e saaeesssatr e ssaane e s saaan e s saanresaannesaaannenss 3853
16.2.3.1 EDMA Requests to the EDMA CONtroller......vvueiiiiiiiiiiiiiiniinsise s rise s sanneeas 3857
16.2.4 EDMA Controller Functional DeSCHPLON ..uuueiseeiietiiiesirte i ssie s s raneaaaes 3862
T A =] Yo 2 I =T = g 3862
16.2.4.1.1 Third-Party Channel CONtroller ........vvuieiiiiiiiiiiiiiii i annneeas 3862
16.2.4.1.2 Third-Party Transfer CONtrOller .....uviiireeiiiii i s 3864
16.2.4.2 Types of EDMA controller Transfers ..o i e s rrans e rranr e nrann e eanas 3865
16.2.4.2.1 A-Synchronized TranSierS. ...uuuu e s aaanneeas 3866
16.2.4.2.2 AB-Synchronized TranSierS . e i s s rae s 3867
16.2.4.3 Parameter RAM (PAQRAM) ...t i et iaate s saaate s ssan e e s s e s s snann e e snannnesannns 3867
16.2.4.3.1 PARAM ..ttt 3868
16.2.4.3.2 EDMA Channel PaRAM Set Entry Fields ....ovveiiiiiiiiiiiiiiii i 3871
16.2.4.3.3 NUIIPARAM SEU ..uuiiuiiiiiiiniii i s st raa s rannaas 3873
16.2.4.3.4 DUMMY PARAM Sl .uiiiiiiiiiiiiiiiiiiiiiiiii i ra s raannas 3873
16.2.4.3.5 Dummy Versus Null Transfer COmMPariSON . ....v.evvseiiueiiieeriirieriranns i, 3873
16.2.4.3.6 Parameter Set UPAaAtes ....uviueiieiiisiirseiistirneiisesise i raesaisesannsns 3874
16.2.4.3.7 LiNKING TranSIerS o .. uuueeiitsiinireiriie s ssie s ss e s s st saaa e s sranar s s rannessaannees 3876
16.2.4.3.8 Constant Addressing Mode Transfers/Alignment ISSUES......vvveeviiiiiieiiiiniinennens 3879
16.2.4.3.9 ElemMeNt SizZe . .uiiiuiiieiii i e 3879
16.2.4.4 Initiating @ DMA TranSier o.uuueeiiiieiiii i s s r s s s sraiar s saaanneeaanns 3879
LT o R B N O g - T T 3879
16.2.4.4.2 QDMA ChanNEIS ..uiiuuiiitiiisiiiieeiiiii s aa e raaraas 3881
32 Contents SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
16.2.4.4.3 Comparison Between DMA and QDMA ChannelS.......ccvvviiiiiiiiiiniiiiiinininennens 3881
16.2.4.5 Completion 0f @ DMA Transfer ... .. e e rr e e eanas 3882
16.2.4.5.1 NoOrmal CoOmMPIEtioN . ..uuuuiueteiiiieeiiitre s rrs s sraiar e saaase s ssaansaaannenss 3883
16.2.4.5.2 Early COmMPIELION .uuuueiiteii i e s 3883
16.2.4.5.3 Dummy or NUIl COMPIETION ....nneeiiii ittt r e s e s s ananne s s anneeas 3883
16.2.4.6 Event, Channel, and PaRAM Mapping....ueeeiriureiriinneiriinnsisiinsiasisssisinssisainnesas 3883
16.2.4.6.1 DMA Channel to PARAM MappiNg ... cueeiueirueernriitsiineinnnerasisisssissansssasaannens 3884
16.2.4.6.2 QDMA Channel to0 PARAM MapPing. .. uueeeirrueesiaitaeiaanresaaannessaaneesaaanresaaanness 3884
16.2.4.7 EDMA Channel Controller REGIONS . ...uuuueterrieteiriianeisainssssaisssisaisesisansssssannnesias 3885
16.2.4.7.1 REQION OVEIVIEW 1 uuuiuutiruteineinsssastsssssiassrss e saass et ssisssanssaanssaesannssannsans 3885
16.2.4.7.2 Channel Controller REGIONS. .. .uuuvusiiiseiite s raaeaas 3887
16.2.4.7.3 REQION INEITUPLS 11 uuueteiiateeisieee st ssiae s ssaae s s aaas et saaae s saannrsssannnessannns 3887
16.2.4.8 Chaining EDMA Channels ....o.uuiiiiiiiiiiiiinieiiris s s as s s sns s s sanns 3887
16.2.4.9 EDMA INEEITUPES 4uuetiiiiiiiiiiiisnnnnseessssssssaaaaasasssssasssssssssssssssssssnnneeessssmsssssnnnns 3888
16.2.4.9.1 Transfer Completion INTEITUPLS 1. uuueeiiieeteiriiteeirierriirs s sssiinrsssainnssaannnenss 3889
16.2.4.9.2 EDMA INtEITUPEL SEIVICING «uuuuuetnuntinnteineinnerassissesnsrsasssaassanresanssannssanrsannsrns 3892
16.2.4.9.3 Interrupt Evaluation OPEerations ........cceeeiriieeesimieeeiaanrerraantessaaaneesaaanresaannness 3893
G R B (0] [ =] 1 0 £ 3894
16.2.4.10 MEMOIY PrOtECHON. .t sttt tste ittt st s e s s raae s s e st s s s s s s n s raaesanesanns 3896
16.2.4.10.1 Active MemOry ProteCHON ....uvueeeiiieiie it s iiate e rranne s saanne s saanresrannesaanness 3896
16.2.4.10.2 Proxy Memory ProteCtON . ...euueueeeisseeisiissesisassnsssassesrasnnsssaannssssannnessaannns 3899
16.2.4.11 EVENE QUEUE(S) +euuerrunntrunrsntsrunsiauesssssanssssssannsssstanessasssassssinssannsssnsianssnnss 3901
16.2.4.11.1 DMA/QDMA Channel to Event QUeUe Mapping ....cveueirierrinririneiineiiinerineiainerinns 3901
16.2.4.11.2 Queue RAM Debug ViSibDility ...cuueiiiiiieiiii i i e aee s 3902
16.2.4.11.3 QuEeUE RESOUICE TraCKiNG .. ueeruueiiuterseiaserinrirss s i sseesanrsaassraneaanness 3902
16.2.4.11.4 Performance CONSIHEratioNS .uuvussiruseriseissserisrirse i 3902
16.2.4.12 EDMA Transfer Controller (EDMA_TPTC) .uuuiiuuiieiiiinneiriinrersiinnsisiisnssisinssisannesss 3903
16.2.4.12.1 ArcChiteCture DetailS . .ueuueireeiite it er e s s sa s raaeaas 3903
16.2.4.12.2 MeEMOIY PrOtECON. ..t te ettt e e ra et e e s e s s e e e s s s e e ssann s saannesaannneess 3904
I A B ¢ o 7= g 1T 1) o 3904
T o B =Y o 18 o =T L= 3905
16.2.4.12.5 EDMA_TPTC CONfiQUIAtION «...uuueeeiiiieiiaieessaaase s saane s snannesssannessannneeenannees 3905
16.2.4.13 EVent Dataflow ...vveviiiiiisiiiiiiiii i e 3906
16.2.4.14 EDMA controller PriofitiZation ..... e evvesresiieeiiesiees s s e s snnessaees 3906
R ot R @ g F= o g =Y T 1N 3907
16.2.4.14.2 Trigger SOUICE PriOritY «uuuuueeissssesiiisseeisausessaissesisasrssraannsssaannsessannnsssainnes 3908
16.2.4.14.3 DEQUEUE PriOTItY . uuuuseiseisesntssss s esse s ssiss s rasstasseranssasssnnssannssnnsins 3908
16.2.4.15 EDMA Power, Reset and CIOCK Management ........vvieieiiiiuieiriiareraiineesaaanesananneess 3908
16.2.4.15.1 Clock and Power ManagemeNt ... ...uueueeeirsuuessisinnesisninnesiainsesssanssssansrsssannnes 3908
16.2.4.15.2 ReSet CONSIAEIAtIONS +uuuueerustirnteineiats et siss s sarerasessiessanrsanrsraneans 3909
16.2.4.16 Emulation CONSIAEIatiONS ..ueiuseiiussristirssesisrsrseraseisse i raaesainesanrsrees 3909
16.2.5 EDMA Transfer EXamMPIes .....ciiiiuueiiiiieiiiiisiiisssiiarssssies s sssiaesssainse s ssansssssannesss 3910
16.2.5.1 BIOCK MOVE EXAMPIE .. uuuiieiiiiiiie it s e e s n s s e s e e e e 3910
16.2.5.2 Subframe EXtraction EXampPle....ciieeiiieiriiiiriii s 3912
16.2.5.3 Data Sorting EXAMPIE ...uuueeiiiiieiiiites s sise s s sains s 3913
16.2.5.4 Peripheral Servicing EXample . ..o s 3915
16.2.5.4.1 NON-bUrsting Peripherals .. ....oveeiiiii i r e r e e aaanneeas 3915
16.2.5.4.2 BUrsting PeripheralS .....ooueeiiiiiiiiiii i i s s s s 3917
16.2.5.4.3 CONtNUOUS OPEIALION . uuuuseinuesintssussinessse e tssssassssasstanssaasssassainssannsrnnsins 3919
16.2.5.4.4 Ping-PoNng BUfferiNg . ...coieiiiiiiii i e e 3922
16.2.5.4.5 Transfer Chaining EXamples. ... s aee e 3926
16.2.5.5 Setting Up an EDMA TranS er...uuiueiieiriiiiriiesasisiesiasssss s snns s sanessannes 3929
16.2.6 EDMA Debug Checklist and Programming TiPS . .ueeeerererrninneirniiieeraaianessaanessaaanaesaannes 3931
SPRUIC2D-January 2017 —Revised April 2019 Contents 33

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
16.2.6.1 EDMA Debug CheCKIiSt ..uuuuiiuieiseiiiiiiiris i s s s s r s saae e 3931
16.2.6.2 EDMA Programming TIPS ... uueessueessaaenessaansessaanseessanssessaanssssmaanssssasnnessmannssimnns 3932
16.2.7 EDMA ReQISter MANUAI ....uuueeiiisieiiiiiteiiiitssssir s ss s ssa s s ss e s saaas e s sanaesssannnesss 3933
16.2.7.1 EDMA INStANCE SUMMANY . uuuttiiuueesinsnesisassnesianssesssassressaasrsssaasrsrsaasnsraasnesrsnns 3933
16.2.7.2 EDMA REQISIEIS .uuuiiiiiiit et it aatt e ta e ssaaan e s aa s e e saaan e saaannessaannessaannnesiannes 3933
16.2.7.2.1 EDMA REQIStEr SUMIMAIY . uutttuuuutesrunnssssiannsssnnnnssssissssssasnesssssnsssssinnsimansnesss 3933
16.2.7.2.2 EDMA Register DESCIIPON ... uu it iiseiitesiteiisesies s sasssin s sannsraaeaas 3945
17 LA NA=T S U] o) A O oT a8 e 1= PP 4086
17.1  INterrupt CONIOIErS OVEIVIEW .....uueeeeiiatesisaete s saate e ss e s s s s s e s s s aaa s s ssaanssasnnessaannnsssannnnnsnn 4087
17.2  Interrupt Controllers ENVirONMIENt .. ... e sttt iiee s e aeee e saanse s saanneessaneesaasnnessaannnessannnesssnnnnessn 4090
17.3  Interrupt Controllers INTEGration .. ...u.euseerisesreer e raae s r e saneaanes 4092
17.3.1 Interrupt RequestS t0 MPU _INTC ... uuuiiiiiiiiiiiiiiiiiiiirree s saasss s e s s s ssssannnnnns 4092
17.3.2 Interrupt RequUestS t0 DSPL INTC . uuuuiiiiiiiiiiiiiiisinsssssnsssssssssmmssssssssssssnmmssssssimmmmssssnns 4100
17.3.3 Interrupt Requests t0 IPUL_CX_INTC ..iiuuiiiiiiiiiiie i s s s ssannees 4105
17.3.4 Interrupt Requests t0 IPUZ2_CX_INTC .uuuuiiiiiiiiiiiiiiiiiiiiisess s ssssssssiiisssssssssssssssannnnns 4109
17.3.5 Interrupt Requests t0 PRUSSL INTC .uuuiiiiiiiiiiiiiiiiiiissssnsssssssssssssssssssssssmmmssssmmmmmnnns 4113
17.3.6 Interrupt Requests t0 PRUSS2Z_INTC ..iuuiiiiiii i i s v ssias s nsnannesssnnees 4116
17.3.7 Mapping of Device Interrupts to IRQ_CROSSBAR INPULS....iiieiiiiiiiiiiiiiiiiierniae e anaas 4119
17.4 Interrupt Controllers FUNCiONal DESCHPON ..uviiiiiiiiiiie i sainessaasneessannnessaanneessannnesaannnnes 4128
18 (@0 o1 (oY 1Y/ o X 11 | = PP 4129
18.1  CoONtrol MOAUIE OVEIVIEW .uuiustissssstssaseise st sasessaae s s ssesaae s s e e s s sa e s r s ar e e s sn e aaneeranes 4130
18.2  Control Module ENVIFONMENT .uuuuuseiiseiiteiistinseristinte s iasesisssaasssistsaane e iatssaserasssaisesanns 4132
RS TR B O o T o1 o 1Y ToTo 0] (=N | Y (=T = 1 4[o o 4133
18.4 Control Module FUNCLIONAl DESCIPHION ... ... ettt i ate et a e s s aaare e s aanr e ssaann e s saanne s saannesananneess 4135
18.4.1 Control Module Clock ConfigUIration ....uu..sessssiseeisiieesiriee i s s ssaanrsssaannes 4135
18.4.2 CoNtrol MOAUIE RESELS 1.uuiiuueiitiiiteisterae st s e s s a e ra e s n e ranees 4135
18.4.3 Control Module POWer ManagemeENnt ........eeeirieeeiaiinessaaeessaaansessaanssssaannressaanressannness 4135
18.4.3.1 Power Management ProtOCOIS .....uuesiiiieesiiiieeisiie s ssaste s iaasnssssannressaannseanas 4135
18.4.4 HardwWare REQUESTS .uuuuuueisteiueiiterss st s s s sae et aa s et s sa s nsaessaneaanness 4135
18.4.5 Control Module INItIAlIZAtION ...uuseiiseiiiri i 4135
18.4.6 Functional Description Of The Various Register Types In CTRL_MODULE_CORE Submodule . 4135
RS 20 Tt R == Vo @0 o U = o o 4136
18.4.6.1.1 Pad Configuration REQISIEIS ... .uueeeiiieiet it s rraanr e raane s sraanr s saaanneaaaanneess 4136
18.4.6.1.2 PUll SEIECHON 1uuviuiiiiiiiiii i i i 4147
18.4.6.1.3 Pad MUIIPIEXING 1 utiiueiiteiie it e e s s s r s n e s aanerans 4147
RS T [ 1] I 4147
18.4.6.1.5 Virtual 1O TimMING MOOES .. .uuueiiinieeiiinteeriats s s s asine s saaansaaannenss 4148
18.4.6.1.6 Manual O TiMING MOOES ..euueiiiutiiieiintiiteiisaiee s aar s ranr s sanrsraneras 4148
18.4.6.1.7 1S01ation REQUIFEMENTS ... ueieiiiitei it rr it essa e e s s e s s ssann e ssannessaannnssaannnessn 4149
18.4.6.1.8 10 Delay ReCalibration .. .c.uueiiieiesiiieeisiites s i s s s aaaanenas 4150
18.4.6.2 Thermal Management Related RegiStErS.....uuveeiiuiiiieeiiiiiii s raes 4150
18.4.6.2.1 Temperature Sensors CONtrol REQISEIS ....uiuueriiiiie i iaer e rianre e raanreeaaannees 4152
18.4.6.2.2 Registers For The Thermal Alert CoOmMpParatOrS.....uuvuveeriviieesiiiiesiiiiiesiraiesraanns 4152
18.4.6.2.3 Thermal Shutdown COmMPAratOrS . ...uvuueiruesiaseireerantsriss i sarsaareianeans 4154
18.4.6.2.4 Temperature TiIMestamp RegISIEIS ... iuuuii i rr e raanneas 4154
18.4.6.2.5 Other Thermal Management Related REgISterS .....vvveeiiiiiiiriiiiiniiiiiiineeaanns 4155
18.4.6.2.6 Summary Of The Thermal Management Related Registers........oovviiiiiiiiiininnnnns 4156
18.4.6.2.7 ADC Values VersuS TemMPEratUre. ...uuuuuresiianeeeisaanressaanssesaaaneesaaanrsssaannsesaannness 4157
18.4.6.3 PBIAS Cell And MMC1 I/O Cells Control ReQIStErS...uuueeiiiieiiiiieiniieiiiieeaanineeas 4160
18.4.6.4 IRQ_CROSSBAR Module Functional DeSCIIPON .. .uuuvetiiteiiseiiieerianisessnarsassrineianes 4162
18.4.6.5 DMA_CROSSBAR Module Functional DeSCrPtiON......cuueeiiiiteiiiieeersiinreraninerananneeas 4166
18.4.6.6 SDRAM Initiator Priority ReQISIEIS . ..uuiviueeiiiiiesiiiie i s rainnresaanreanans 4170
18.4.6.7 L3_MAIN Initiator Priority REGISIEIS .uuuuuiiiiiiitiiiteiieirieris s nsraees 4170
34 Contents SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com

18.4.6.8 Memory Region LOCK REQGISIEIS . .uuuuuiiiuiiitiiist it saaes 4171
18.4.6.9 NMI Mapping TO RESPECHVE COMBS ..uuuutiirainnreraainnesaaannessaannrssaaansessaanressaannsessnn 4171
18.4.6.10 Software Controls for the DDR3 /O Cells.....iiviiiiiiiiiiiiiiiiiiiiiiiiiiii e 4171
18.4.6.11 Reference Voltage for the Device DDR3 RECEIVEIS ...iiuviiieiiiiiiiiiiiiiiiiienianneeas 4174
18.4.6.12 AVS Class 0 ASSOCIated REQISIEIS . .uuuieieiiiite i s ra e raaiane s aaannesaannnneesn 4176
18.4.6.13 ABB ASSOCIated RegISIEIS . . uutiieteiiiieiiriiesisaie s rir s raste s raarr s saanrsssaanreaaaas 4179
18.4.6.14 Registers For Other Miscellaneous FUNCHONS . ...vviiiiieieiiiieeriiersaanresenanneernanneess 4179
18.4.6.14.1 System BOOt StAtUS SELHNGS «uvuruueiiutirseiiirini i raaeens 4179
18.4.6.14.2 Force MPU Write Nonposted TranSactiOnNS ......eevvviuerersiinesissinnsiisiinssisainnesinnnes 4179
18.4.6.14.3 Firewall Error Status ReQISIEIS. . u.uuiiiteiineirie it iiier i nanernes 4180
18.4.6.14.4 Settings Related To Different Peripheral MOdUIES ......vvvviiiiiiiiiiiiiiicienaes 4180
18.4.7 Functional Description Of The Various Register Types In CTRL_MODULE_WKUP Submodule.. 4180
18.4.7.1 Registers For Basic EMIF configuration ........ooeeviseiiieeriiinininie i snnes 4180
18.5 Control Module RegiSter ManUA ........oiiieiiiiie i s e s e ssann s s aane s saann e s aannenss 4180
18.5.1 Control Module INStaNCe SUMIMANY . ..eeiiuueeeiiiieeiniiees s ssasres s ssasrsssaannssraannnes 4180
18.5.2 CTRL_MODULE_CORE FEQISIEIS +.uuutiuuterussinessssiansissssisnssiss s sansisnsssansannssnns 4181
18.5.2.1 CTRL_MODULE_CORE RegiSter SUMMAIY ..iueiiuserisrirssrineianserissisisesinrimnneiaeiins 4181
18.5.2.2 CTRL_MODULE_CORE Register DeSClHPLON ..uuueiiiiutreiiinresriinnssrsinnesisainnsssainneess 4199
18.5.3 CTRL_MODULE_WKUP REQISIEIS .. 1etuttuesneeueeneenreneenrenrenseneesnetresnssnesnesnsensenrensensennes 4842
18.5.3.1 CTRL_MODULE_WKUP RegiSter SUMMAIY......uuteirinterriineeraainnesaainnessaannsssaannnesss 4842
18.5.3.2 CTRL_MODULE_WKUP Register DeSCHPtON ... .uutiiriereiriinsisiinesiniisnsisninnesisanness 4844
18.6 IODELAYCONFIG MOdUle INEGIation ...ueeussisuessssinteiseiasessssiasssssssaassssssansssnsssansiannssanns 4867
18.7 |IODELAYCONFIG Module RegiSter ManUAI ........eeiiiiiieiiiiiiee it raaatesssanesssannnessaaneesaannness 4868
18.7.1 IODELAYCONFIG Module INStanCce SUMIMAIY ....ueeiriiuersrriunesisasnesssinsssisassessannnnsimannns 4868
18.7.2 IODELAYCONFIG REQISIEIS 1uuuutiuuseissinunssntsrssianesssssassssinssansssanstanssannsrasisinssinns 4868
18.7.2.1 |ODELAYCONFIG RegiSter SUMMANY ..uivueiisriiuneriseiasesisniasnsrisssanneransiaisesinrsan 4868
18.7.2.2 IODELAYCONFIG Register DeSCHPLON ..uuviiiiuesiiiiiensinninnesisissesisainsesiainsssssannnesas 4885
19 Y= T o o G P 5348
IS TR R Y =T o T0 3 Q@ = 1= 5349
T2 Y = V1| o Yo Dt [ a1 (=T o = 11T o N 5350
19.2.1 System MAILBOX INtEGratiOn ..uuuueeeieinesessaaneesssannressaannessasnnessssnnnessssnnessssnnessssnnnenss 5350
S T2 VN |V 1 oo Dl [ 1 (=T =T ) o 5353
19.3  Mailbox FUNCLIONAl DESCIIPIION . uete s iiiee e iaaete et e s s e s s s s s s ias s ss s e s s aann e s saannesssannnnann 5355
I TR 700 Y/ F=T1 o To D = [o o3 QDI Vo | = o 1 [ 5356
19.3.2 MailbDOX SOftWArE RESEL cuvuiusiiieiiitii i st rnns 5356
19.3.3 Mailbox POWEr ManagemeNt .......ueeeiiiinieeiiiatesiatesisassessansessaannesssannssaaannssaaannnsss 5356
19.3.4 MailboX INTEITUPT REQUESTES . uuveiiiisieetiistesseanteessannressaannesssannresssnnnessssnnessssnnnsssnnnnenss 5357
19.3.5 MailDOX ASSIGNMENT . uriuutiiteiiterte s r s s s n s s e s e n e a i n e rnns 5357
TR TR 0 A =TT o oo o 5357
19.3.6 Sending and ReECEIVING MESSAQES .. uuturieneerreineeraaneessannnesseanneessannsessesnnressssnnessssnnees 5358
S TG Tt N I T o ] o o 5358
19.3.7 16-Bit REQISIEr ACCESS wuuiuuutetiintnetaiatesiaaateesaantessaaatessaanntssaaanssaaannesiaannssssannnesss 5358
10.3.7. 1 DESCIIPIION 1t uetet s enees s eaneeessanneessanneessanneessannessasnnessansnnessssnnessennnesssnnneessnnnes 5358
19.3.8 Example Of COMMUNMICATION ... tuuuutiisstsserrses it sa s sias s s s san e asanes 5360
19.4 Mailbox Programming GUIAE ......uuueeeiiiuieiiiiiseirietesraaatesssansessaanssssaaanssssaannsssaannessaansnesss 5361
19.4.1 Mailbox Low-level Programming MOEIS . .....ueiiiieiiiiiisiiie e saiee s saannesssanneessannnessannnes 5361
19.4.1.1  Global INtialiZAtON «.veuussssssereert e e 5361
19.4.1.1.1 Surrounding Modules Global Initialization.........cccvvvieiiiiii i 5361
19.4.1.1.2 Mailbox Global INItIAliZatioN «...vvserseieiiriir e 5361
19.4.1.2 Mailbox Operational Modes Configuration......veeeveseisieeriiririr s rirrerns 5362
19.4.1.2.1 MailboX ProCeSSiNg MOAES ....uuuueeiiiiniesiiaineiriatesiaantrssraanressaaarsssaannssaaannness 5362
19.4.1.3 MailboX EVENLS SEIVICING +uuuueeiiiieeeisaineessainsesssaseessannnesseanneessannnessssnneessnnnsessnns 5363
19.4.1.3.1 Events Servicing in SENdiNg MOTE .....vvieiiiiiiiiiii i 5363
SPRUIC2D-January 2017 —Revised April 2019 Contents 35

Submit Documentation Feedback

Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
19.4.1.3.2 Events Servicing in RECEIVING MOUE. ....ivviiiiiiiiii i 5363
19.5 Mailbox RegiSter ManUAaL ... ....eeiii it r et e s e s s e s sr s s s aann e s saann e e s sannnenann 5364
19.5.1 MailboX INStANCE SUMMANY .. uueiiiiseeiiiieessasae s saases s sasre s sanasssssanrsssaannsssaannrsssannnsss 5364
19.5.2 MailDOX REGISIEIS 1 uuuiietiite ittt st e st e s s e s s s e e s e s an s s aan e rnns 5364
19.5.2.1 MailboX REQISIEr SUMMIBIY . utuuuteiseiinernrissenss st i s saareraseaaseranns 5364
19.5.2.2 Mailbox RegiSter DeSCHPLON . uuuueeeiiiieiiiie st s ssaase s saaars s saann e ssanreaanns 5367
20 MemMOory ManagemMeENnt UNitS ... iiiiiiiie st et e e e e et e e e e e e e e e raeneaeenens 5385
20.1  MMU OVEIVIEW 1.uuutiustesusssassesassssessassss s ssas s s s s ss s s et e s s s et s s s a e s st s s a et e s s e e ta e s an e anns 5386
b2 0 B /1Y 1O I o1 (=T = 1T 5389
20.3  MMU FUNCLONAI DESCIPIION .. uttettsseeeseanneesasaneesaannessaannnsssssnnessesnneessannnessesnneesssnnnessssnnees 5391
P20 TR T R 111 1 2] Tox Q=T = o 5391
20.3.1.1 MMU Address Translation PrOCESS. . uuuuiiseiistiiistiiateiiseiirisrisnssaneraeanesannins 5391
20.3.1.2 Translation Tables ...uiueiiiiieiiiii e 5392
20.3.1.2.1 Translation Table HierarChy......c.uvveeiieiiieeiiriasi s s sanees 5392
20.3.1.2.2 First-Level Translation Table .....cvveiiiiiiiiiiiiiiiii e 5393
20.3.1.2.3 TwoO-Level Translation ....ueeieserseverisinsersrnrsiase s resarrasaanens 5396
20.3.1.3 Translation LooKaside BUFfer ......uuiieeiiiiiiiiiiiii i s a e 5399
20.3.1.3.1 TLB ENrY FOMMAL . .uueeeeeeeiiiiiiiiiiiiiiisenree e sssssssssannssssssasssssssssssanansnnnnnnnnes 5400
20.3.1.4 No Translation (Bypass) REGIONS ... uuueeireineerriieeessanntessannneessannressaanneessannresssnnnes 5401
20.3.2 MMU SOftWAIrE RESEE .uiuutiseiistiieiite it r e n e aanes 5401
20.3.3 MMU POWEr Management ...uuuuussiiiissssrseeessssssssssssssssssseessstssssassssssnsnnmeesssmmsmnns 5401
20.3.4 MMU INTEITUPL REGUESES 1 auutttiiiissssisssssssnnssssssssssssssssssssssssmmsssmmmmmmmsssssssnnmmemmmmmmm 5402
20.3.5 MMU Error HANAING vuveueeistinserninte s s st ssas s s e snaess s s saa s ssas s s s snns s saneaanes 5402
20.4 MMU Low-level Programming MOEIS. ......uuueeiiiiiiiii i st r e s s e s sr e e s srnaa s s aanns 5403
20.4.1 Global INti@aliZAtION . v vueiueisirstie s e 5403
20.4.1.1 Surrounding Modules Global INtialiZation .......vveeiiseiiiiiiri s 5403
20.4.1.2 MMU Global INitialization. ...uueisseerisiiisenisie s s naaes 5403
20.4.1.2.1 Main Sequence - MMU Global Initialization........cceeiiiiieiiiiiiisrssne e esnineeeaanas 5403
20.4.1.2.2 Subsequence - Configure @ TLB Nty ...uvvuiiiieeiiiiriiiniie s saaes 5404
20.4.1.3 Operational Modes ConfigUration ........euveeeesiiieeeiiiies it ssaaaressaaanreaaaanness 5405
20.4.1.3.1 Main Sequence - Writing TLB Entries Statically.........cooeiiiiiiiiiiiiiiiiirciineennnas 5405
20.4.1.3.2 Main Sequence - Protecting TLB ENtrieS ....vvviueiiiiiiiiiiiiiii s naaes 5405
20.4.1.3.3 Main Sequence - Deleting TLB ENtrieS. .. ..uueiiiieeeiiiiteiriiersis e ssaiansssninaesananes 5405
20.4.1.3.4 Main Sequence - Read TLB ENtreS .vvuiiiieieiiiiieriiiesssinnesssinnessasneessannnessnnnes 5405
20.5 MMU REQISIEr MABNUA .. uuteseistes et r e s e s e e s e s e e s n e s e s s n e a e e e ranes 5407
20.5.1 MMU INStANCE SUMIMEBIY 1 tuttiiiiisssasesseeesssssssasaasssssssssaeesssssmmsssssssssnnnnmeesssssmmns 5407
20.5.2 MMU REQISIEIS 1 uuttttintteteintessasnnessasnnessaanneesaasnnessasnnesssannnessesnnessesnnnessssnnesessnnees 5407
20.5.2.1 MMU REQISIEr SUMIMAIY . utuuueeuatssuneiunssssesasssssssassssass s ssasssassssasssanrsrassianeasns 5407
20.5.2.2 MMU RegiSter DESCIIPION ... uutetiiattetsiateessaatt e ssaaan e sraaass s sraan s saaaanesaaannsssaannnesss 5410
21 1S 011 1 oo < PSPPI 5427
P22 000 R o 11 0T QO YT = 5428
P22 0 o 1] o Tox Q[ (=T o = 1T ) o 5429
21.3  Spinlock FUNCHONAl DESCIIPLION . uuuuiustssiiaeseisiatesrsie e sssaaesssaisse s ssaanssssassesssansnessannnnsssnnnns 5430
21.3.1 SPINlOCK SOftWAIE RESEL ..uuuusiiistiieiiite it r e r s aneanes 5430
21.3.2 Spinlock POWEr MaNAgEMENT ..uuusiiuteiseianterissiasssssssaate e ras s sasssisssaserasesanenans 5430
2 T TR T A o T 11 1] ] 0o 5430
21.3.4 Spinlock FUNCHONAl OPEratiON. ..uu.eisee s ra s rareraneanaes 5431
21.4  Spinlock Programming GUITE . ... u.ussssssiseiinterseiassssisssassssiss s s s e sasssarerasnsanns 5432
21.4.1 Spinlock Low-level Programming MOGEIS ......ueiiiiuneiiiiieiiiii i rsiers s snaineseaans 5432
21.4.1.1 Surrounding Modules Global INItialization ........veevvieiiiiiiri i 5432
21.4.1.2 BasiC SPINIOCK OPEratiONS .. uueuusssssssissinsserassissssisrsrserasssaanerassssiserasrsaareraeaanns 5432
21.4.1.2.1 Spinlocks Clearing After a System Bug RECOVEIY ....vvviieiiiiiiieiiiiieiiiineiiiianeeaas 5432
21.4.1.2.2 Take and Release SPINIOCK ... ..uuriueiiiiiiii i e e aees 5432
36 Contents SPRUIC2D—-January 2017—Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com

P2 ST o111 o Tox [q =T 01153 (T Y= 0T - 5435
21.5.1 Spinlock INStANCE SUMMANY 1.uutustiuterseiseerasrsassesisssaare s sas s sarsrareiainesans 5435
21.5.2 SPINIOCK REGISIEIS 1uiuuuttiiitteiiiiate s as e ss et sr e st s as et et e s s ranan s s sannessaannnes 5435
21.5.2.1 SpPINloCK REQISIEr SUMMAIY . .euuutiiueeiintinteianessissraats s sarssassrasssias e rarsiannasans 5435
21.5.2.2 Spinlock Register DESCIIPUON «.uuutiisseiiseiiterisise s a s raneaaaes 5435
22 LI 5439
P27 R I 1 0 =T S @ 1= T 5440
22.2  GENEral-PUIPOSE TIMEIS 1uutiittiiteratiaate et s s e s s s s e e s e s e e s e as e e s e e e aanes 5441
22.2.1 General-Purpose TIMErS OVEIVIEW .. .uuuesiiuessiiietesiaansssssasssssaasssssaannssssasnrssssannssssnnns 5441
2 O R € e I 0 T o (1] = 5442
22.2.2 GP TimMer ENVIFONMENT . ..iitiiieteessaeeesaaaneessaanne s saanneessannnessannnessaannnessannnersannnes 5443
22.2.2.1 GP Timer External System INterface ......coouveiiiiiiiiiiiiiii i rnae e 5443
P T €1 = {4 = G Va1 =T =1 o] o 5445
22.2.4 GP Timer FUNCHIONal DESCHPTION. ..t tuseissetrsssrsserae st saeeris s raas s s sar s rasesaeesanrrans 5449
22.2.4.1 GP Timer BIOCK DIagram ...uuueesiiseiiiiiseiaatessaaaressaannsessansssssaannsssaasssssannnesss 5449
22.2.4.2 TIMER1, TIMER2 and TIMER10 Power Management. ....cceeueeieeesreineessannnesssnnnessennnes 5452
22.2.4.2.1 Wake-Up Capability ..uvueeiurirseiiiniisssisss e sssssis s s 5452
22.2.4.3 Power Management of Other GP TiMerS .. ..ueiiiiiieiiiieiiir i saannes 5453
22.2.4.3.1 Wake-Up Capability ..uveeieiieieiisieseiieesssiae e ssaasee s ssanneessanneessaannesssannnessnnnnes 5454
22.2.4.4  SOMWAIE RESEE . .utistiistiite ittt 5454
22.2.45  GP TiMer INtOITUPES ..ttt it ir et e st s s e e s s ae s sr s et sana e s saann e st sannnessannnesnnn 5455
22.2.4.6 Timer Mode FUNCHONAITY «.viiireeeiiiieesiisee s e e s s eane e e sesnn e e seannesaannessannnnesaannnenss 5455
22.2.4.6.1 1-ms Tick Generation (Only TIMER1, TIMER2 and TIMERZL0) .....ccvvvieiiiunirineinnninnns 5456
22.2.4.7 Capture Mode FUNCHONAIILY ...eeeiieeiiiiee it e s iar e ssn s s ssane s snanns s aaanneeas 5457
22.2.4.8 Compare Mode FUNCHONAILY «.uvveiieseesieseessenneessaaneeessanreseaannesssanneesasnnnessnnnnenss 5459
22.2.4.9 Prescaler FUNCHONANTY «.uueiseireeiiteiiiiee s s s s s s r e raneaaaes 5459
22.2.4.10 Pulse-Width MoAUIAtION ... e s e s s an e s a e s s annneeas 5460
22.2.4.11 Timer COUNING RaAE .uueeiiiiesiiiiesieaneessaneessaannessaannressaannesaasnnessasnnnessnnnnesss 5461
22.2.4.12 Timer Under EMUIALION ...o.nneeeiiiiee i es e e rsae e e ssaaneessaanne e ssane e sannnesanannenss 5462
22.2.4.13 Accessing GP Timer REJISIEIS ...uuuuuiiiiiiiiiiiiiee ittt rriarssraane e anaaness 5462
22.2.4.13.1 WIiting t0 TiMer REQISIEIS 1. uuvetiiiteetiiintesiaineeeseanressaannesssanneesaasnnessannnessnnnes 5463
22.2.4.13.2 Reading From Timer Counter REQISIEIS ...uuuiiuiiiisiiiiiieii i raas 5465
22.2.4.14 PoSted MO SEIECHION ..ottt ittt s s s s s rraa s asanne s aannneess 5465
22.2.5 GP Timer Low-Level Programming MOGEIS .....ciiiieeeiiiiiiesiiiiesiiineessiannresssansessannneesanns 5467
22.2.5.1 Global INItAliZAtION .. uueiee s 5467
22.2.5.1.1 Global Initialization of Surrounding MOAUIES.........cviiiiiiiiiiiii e 5467
22.2.5.1.2 GP Timer Module Global INitialiZation .......oevvsivieiieiiiiii e 5467
22.2.5.2 Operational Mode Configuration .......eivsesriseiiueiriririe s aaeaaaes 5467
B2 N € o I 0 =T Y o T = 5467
22.2.5.2.2 GP Timer CompPare MOOE .. .uueeiiieeereaineesaainnessasnesssansessannnessssnnnessssnnessennnes 5468
22.2.5.2.3 GP Timer Capture MO .. .uuvuueiiteiiseiiee st ssne s ssss s sanns 5468
22.2.5.2.4 GP TiMer PWM MO ...ttt s st s sassn s s ss s snsnanens 5469
22.2.6 GP Timer RegiSter ManUal.......ceiiiieteiiiieeesiiineessssnnessasnnessaannessannsesssnnneesssnnnersennnes 5470
22.2.6.1 GP Timer INStAnNCe SUMIMAIY .. ..uutiuteiuseiateraneissssisrssss s rassssisesarrarsrareaans 5470
22.2.6.2  GP TiMer REQISIEIS .t uutteiiiettiiiitt e rr it sr e s s saa s et saaaae s tsanna et santessaannnesnn 5470
22.2.6.2.1 GP Timer REQIStEr SUMMAIY ..uetiuetesreianresraaneessasnnessasneessssnnessssnnessssnneessennes 5470
22.2.6.2.2 GP Timer RegiSter DESCHPLION . uuuutisueeistsrseiaseisnerassssiss i raessinsransrns 5473
22.2.6.2.3 TIMER1, TIMER2, and TIMER10 Register DeSCrptioN ......uvvveeeiiiiinriiiinneiiiinneenas 5492
22.3 32-kHz Synchronized Timer (COUNTER_32K) ..uiiiiueesiiieeesianssesssanneessaansessssnnressssnnessssnnessennns 5497
22.3.1 32-kHz Synchronized Timer OVEIVIEW ....ueevssirssssintisseraseisinerasssssssinsssassrasiainesannins 5497
22.3.1.1 32-kHz Synchronized Timer FEatUrES . ..ot iriiee s rrire s rranre s ranre e sannees 5497
22.3.2 32-kHz Synchronized Timer INtegration ... .cceeeiiiieeessiieessasneessaannessaanneesassnnesasnnnessennns 5498
22.3.3 32-kHz Synchronized Timer Functional DeSCrptioN ... ..uvveerietiiieiiii s raaeas 5499
SPRUIC2D-January 2017 —Revised April 2019 Contents 37

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
22.3.3.1 Reading the 32-kHz Synchronized Timer.....c.cvviiiiieiiiinii i eaeenas 5499
22.3.4 COUNTER_32K Timer Register ManUal ........cuvieeeeiiiiieeiiiteeiaaanrsssaannesaannessaaannsssanns 5501
22.3.4.1 COUNTER_32K Timer Register Mapping SUMMAIY ....uveueeerriereirsinnesisinnsisninnssiannes 5501
22.3.4.2 COUNTER_32K Timer Register DeSCIIPON 1..vuvuteiieiiieeriinise i saessiessinnesneas 5502
b S V1Y - (o 1o (o o T 4T 5504
22.4.1 WatChdOg TimMEr OVEIVIEW ... uuusseiaeteisiateessiae s ssaassssaassestsassssssaasssssaasnssssannsssssnnnns 5504
22.4.1.1 Watchdog TiMer FEAUIES «.uuuuetiiute ittt s s ss s s e e s ss e s ar e raneannes 5504
22.4.2 Watchdog Timer INEGration .. ....cuiieeeeiiit e iiiieeraaar e saarar e saaane s saaan e saaannessaannassaannes 5506
22.4.3 Watchdog Timer Functional DeSCIPLION ...uuuueesiiiieetiiitesiiinseirinrsssaanressannrssaaannsesanns 5508
22.4.3.1 POWEI MaNAGEIMENT 1. uueteianteersaseerssasre s rrasseeraasressaassestaassresraasresraannnersas 5508
22.4.3.1.1 Wake-Up Capability .. ..ceeeeeiiiee i e e e r e s v et e s 5508
A R T | 1 =T ¢ 0 o 5508
22.4.3.3 General Watchdog Timer OPeration....u. e eieseisuesrisssrssiasrssissiasisiessanrsrassiaeasannrans 5509
A T ] T ] B O 0] (= 5509
22.4.3.5 Overflow/ReSet GENEratioN v.uuuvssiisssiiseiisteriseiisssisaneaseaiseisrassaissaaneaeianns 5510
22.4.3.6 Prescaler Value/Timer RESEt FIEQUENCY ..uuuueireiiiuisiineiiinerisnissssinsiansssaneiainesannins 5510
22.4.3.7 Triggering a TiImer RelOA ... ..ueiiii i s e r e e e s ar e e s aanneeas 5511
22.4.3.8 Start/Stop Sequence for Watchdog Timer (Using the WSPR Register) .....cvvvviviiiiiinnnnnnns 5512
22.4.3.9 Modifying Timer Count/Load Values and Prescaler Setting........oovvveeiiiiiniiiinniieiinen. 5512
22.4.3.10 Watchdog Counter Register Access Restriction (WCRR) .....vviiiiiiiiiiiiiiiinnieeeannes 5512
22.4.3.11 Watchdog Timer Interrupt GENEration ......v.eevveisesisninnesiiisesisainsesraasrersannnessannnes 5512
22.4.3.12 Watchdog Timer Under EMUIALION .....viueiieiiiiiiiiiiriie s s enaee s 5513
22.4.3.13 Accessing Watchdog Timer REQISIEIS ....uuuueiiiiiiieiiiiiei i srair e raannrerrnnresaannes 5513
22.4.4 Watchdog Timer Low-Level Programming MoOdel........ivviueiiiiiiiiiiiiiiii s sniianeeeaas 5515
22.4.4.1  Global INItaliZAtioN ..uu e e 5515
22.4.4.1.1 Surrounding Modules Global INitialiZation.........ccvvieerieeiiiiiiiirenas 5515
22.4.4.1.2 Watchdog Timer Module Global Initialization.........cvvviieiiiiiiiiiiiirriieeeaaas 5516
22.4.4.2 Operational Mode Configuration ......c.eiesesieeiieiriri i si s raeenaes 5516
22.4.4.2.1 Watchdog Timer BasiC Configuration ... ..c.ueeiiieieiiiiie i s eraine e snanne e aaaas 5516
22.4.5 Watchdog Timer Register ManUal ......eeviieieiiiiiieiiiieriissis s ssnis s s s s sannes 5517
22.4.5.1 Watchdog Timer INStanCe SUMMAIY ...uueeietinueernrirteiiseianes i s rasaannerns 5517
22.4.5.2 Watchdog Timer REQISIEIS .. .uuieiiiitiiiiaeeriae e ra e rr e iaes s aae e saaan e s aannesaaannneesn 5517
22.4.5.2.1 Watchdog Timer RegiSter SUMMAIY ....uuuuueeiriusrerriinnnsisinressaannsasainnssssannrsssanns 5517
22.4.5.2.2 Watchdog Timer Register DeSCIPON .. .uuiutiiiee i raes 5519
23 REAI-TIME ClOCK (RTC) e tiiiiit ittt ettt e e e et e e e e e e e e e e e e e e e e eens 5531
P22 Tt 8 I O = T 5532
2 B0t O R ) O T (] T 5532
P22 T = O = 01V oo 4= o 5534
23.2.1 RTC EXternal INterface ..uuuvissivsiiistiiseiisisis i ss i s it saar e rareaanns 5534
22 TG T = W O ) (=T - 1o o 5535
P2 TR = O W [T 1o = I DT o 1o o 5537
P2 B R O[T QT 11 [ o 5537
B T | 1= ¢ 0T o1 A0S ] o o 5537
A Bt R O O I 101 (=T U 5537
A B A |01 0=] ¢ B o] 1= o ] o[ o 5538
23.4.2.2.1 Timer INterrupt (HMEr_iNtr) v.uueeeieiieeseeieeeseineesaasneessasnnessaanneessannnessannnessennnes 5538
23.4.2.2.2 Alarm Interrupt (RIarm_intr) uuve e 5538
23.4.3 RTC Programming/USage GUIOE ... . cuuueiiinineiiiitesiaatsesainesssaannsssaannssssannnssaaannssssnnes 5539
23.4.3.1 Time/Calendar Data FOIMMAL .....uiueirserunrniisersernrniisere i snrsaseaes 5539
23.4.3.2 REGISIET ACCESS uttuutiuntsraseiasetsn st s saas s tas s saa s saa s sa s s e tae s rnes 5539
23.4.3.3 Register SpPUrious WIrite ProteCtON ... ..ueivieeiiiiiee it iritee s s rranrearannes 5540
23.4.3.4 Reading the Timer/Calendar (TC) REQISIEIS uuviiiiieiiiiieeiiiineriiieesssanneessaanneesaannees 5540
23.4.3.4.1 ROUNAING SECONUS . vtuuutiruntistesneiiterse s sass i s sss s sanrssanesanens 5541
38 Contents SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com

23.4.3.5 Modifying the TC REQGISIEIS .. uuuuetiiate it a s raneaanes 5541
P B S B A 1= g 1= = T =T ] 1= 5542
23.4.3.6  Crystal COMPENSALION . .uuutistteisintesraanesssanresaaiaesssaasnessaassessaasssesssanrnsssannnessas 5542
23.4.4  SCratCh REQISTEIS . uuiustiutireeiterat et s s s e s e s s s e e e aan s s n s s neaans 5543
P2 B S T I =T o 01U | o] o 5543
23.4.6 POWEN MaNAQEIMENT 4uuuttttetiiiissssissssssreeesssssssassssasssssssseessttmmmaasssssssnrreeeesssmmmmns 5544
23.4.6.1 Device-Level POWer Management .. ... e ioseiseersnsrseianessnesraasssisssannssasssaeaannssans 5544
23.4.6.2 Subsystem-Level Power Management — PMIC MOJE ......ovvvviiniiiiieiiiininiieiineianeen, 5544
23.5 RTC Low-Level Programming GUIAE .....eeiieueeesiiuiseiiinssssaissssssisesssasnnssssannnssasisnssssnnnnsssnnnns 5545
23.5.1 Global INtAliZation v .ue i e 5545
23.5.1.1 Surrounding Modules Global INtialiZation ........veeviieiiiiiiiii e 5545
23.5.1.2 RTC Module Global INitialiZation ....vveevsseisiseiisiiiniii i 5545
23.5.1.2.1 Main Sequence — RTC Module Global Initialization .........ccevveiiiiiiiiiiiiiinee, 5545
P22 G = W O o L= 1) (= gl 1Y F= T o T 5546
23.6.1 RTC INSIANCE SUMMAIY 1 ttttiiiiisssissssnrreessssssssssssssssssssssesssstmmsasisisssrnrreeeemrmmmmmins 5546
23.6.2 RTC _SS REQISIEIS 1t uuttistirteiastiras ittt r s e s s a s e s e ta e e s ranernes 5546
23.6.2.1 RTC_SS REQISIEr SUMIMAIY 1 tuuutiuserussinnnerassisssesisssasssasssaansrassisisesaraaeiareians 5546
23.6.2.2 RTC_SS Register DeSCHPLION .uuuiiiuusesiiissseiristesiiantrstsaasressainnsessinnrsisainnssaaannss 5547
24 Serial Communication INTEITACES .....iviiiiiiiii 5568
24.1  Multimaster High-Speed IPC CONLIOIET .. ..ue.eeereeeeeeaeeeaeeaeaeeeaaeaesaeaereaeraernsanrneaeeneanannanens 5569
24.1.1  HS I2C OVBIVIBW. 1. ueeteee e eaeeea e e e e et e e et e e tata e e e e e setaea e e e e aetaeateeenreanananenen 5569
P o S R O Y )3T T o | P 5572
24.1.2.1 HS IPC Typical APPIICAtION ... .ttt et e e e e e e e e e e e s e e e e e e e e neeeennnes 5572
24.1.2.1.1 HS I’C Pins for Typical Connections in I?C MOUE .......cveiriiiiuiiiiiiiniieieieiieieiieanans 5572
24.1.2.1.2 HS I?C Interface Typical CONNECHONS ..uutieiiriieiieiitriereiierieraaeaerieraeraneaernens 5572
24.1.2.2 HS I°’C Typical Connection Protocol and Data FOrMat.........coveeveieiienerierneieiieaenaeanns 5573
24.1.2.2.1 HS IPC Serial Data FOMMAL ... .ueueneeeeeeeeeeaeeeeaeeeaeaeae e eaeaeeaeaeananeeeaeenes 5573
24.1.2.2.2 HS IPC Data Validity ... oueueueeieieieeiere s e et e e e e s s e e s e e e s s e e 5573
24.1.2.2.3 HS I’C Start and Stop CONAItIONS +.uvuueerneineerereraereeaerneaerneaerarrnraereaeraeaeraees 5574
24.1.2.2.4 HS I2C ACGIrESSING «1ueutiutreitinetierttat ettt sttt aeaaraerraeaeaeraeananes 5574
24.1.2.2.5 HS IPC MaSter TIaNSIMIE «.uuuusueneeeiaraeneteresasaeaseereresasnssaraerarasasanraeees 5576
24.1.2.2.6 HS IPC MaSIEr RECEIVET . .euuitieeeieeeeaeeeae e eaa e s e e raea e e e e eaeen e e aneaneeaeaananenes 5576
24.1.2.2.7 HS IPC SIaVve TranSMitter ... e e eueeeeeeeaeaeeee e e e e eeaeae e s eaeeaeeraeneaeaenenes 5576
24.1.2.2.8 HS IPC SIaVe RECEIVE ... cuiutitieiiiiit ettt s e e s s e s e e e s s s eeees 5576
24.1.2.2.9 HS IPC BUS ArDIratioN ...ueueeieeeseeraeeee e eaesaer e saeraeesneerereeeaneananeneeanenes 5576
24.1.2.2.10 HS I*)C Clock Generation and SynChronization .........cveveeeerieresieinenerieresiernenernens 5576
2 T RS B G 101 1= [ ¢ 1o o S 5578
24.1.4 HS IPC FUNCtIONAl DESCIPHON . uveeeseeeeeeeeeee e eeeaea e eesneesa e e rneanrneaernaneneneneaensn 5582
270 0 R o R Ol =] Fo ot S - Vo[- o PP 5582
24.1.4.2  HS IPC CIOCKS tueutnentininanetetiasaeaete e s sasase st e sasass st e s e sa s s s e e e rasasnenenens 5582
24.1.4.2.1 HS IPC ClOCKING .+t tueuerueaneeraeeseaasaeaneansneansnansanensansaeaneananeanaaransanenennenenes 5582
24.1.4.2.2 HS I’C Automatic Blocking of the I’C Clock FEatUre .......ccvviviiiiiieiiiineieiienniiennnns 5584
24.1.4.3 HS IPC SOMWAIE RESEL ..cutueieieiuiuiiitieiare ettt e e st s e s s e e s e rasnseanaareaans 5584
24.1.4.4 HS I°C POWEI MANAGEMENT .. euvneineereneeeneesaeansnanensneanrneaneananeananeansaeansananenes 5585
24.1.4.5 HS PC INTEITUPE REQUESES 1 tuututiutisttitiitieistetseatteaereeaeaeeaeaeraeaaraeasraeaeaerrenesaes 5586
24.1.4.6 HS IPC DMA REQUESES 1 tuuttuutintruertersesutsiesasessestsiseassaerattaneaesieratranertesseranrenes 5587
24.1.4.7 HS I’C Programmable Multislave Channel FEatUre .........cocveeierieierierneieiieneraeananeanens 5587
24.1.4.8 HS I2C FIFO ManageMeNt e uueutuesttisetsuerssetseatteasseeseaeeneaeesasreasrneeneanrreneses 5587
24.1.4.8.1 HS IPC FIFO INtEITUPE MOOE +.utiueiitiitiitiesatsetere it satsaaesae st ratsaaeraesaeeanraneanens 5587
24.1.4.8.2 HS IPC FIFO POIlING MOE ....eiueeieieeieeeeeeeeee e aeaereaeeer e ee s e e rneneseeeseenenes 5589
24.1.4.8.3 HS IPC FIFO DMA MOUE . .cueruininenieteeiaeaeeeeae e e eeeea e sasaseeeeeaansnaeenees 5589
24.1.4.8.4 HS IPC Draining FEAUINE ...uuvutiueiitiitiitt it iitratsaas e titraseaas e satrassaaesieesernnenaens 5590
24.1.4.9 HS IPC NOISE FlEI e nueeteet ettt et e e e e e e e e e e e e e e e e e aee e enrennaeanen 5591
SPRUIC2D-January 2017 —Revised April 2019 Contents 39

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
24.1.4.10 HS IPC SyStem TeSE MOUE .. uvuueeteieetineaeeaernreeneaesaeaesaeaesaeansanrsaesanansanrneanaannes 5591
24.1.5 HS I°C Programming GUIOE ... ..ueiueueeineeinenieaeeaeaaeaeseaassaasaeaasansnsansaeansarrnsansneesn 5593
24.1.5.1 HS I’C Low-Level Programming MOGEIS .....uueeiueieieineieinennreissneeneneenenssneansnnensnnnns 5593
24.1.5.1.1 HS I’C Programming MOOEl ......oueueruiieieineeieneraeaererneerneaereaesaeansanrnenernenes 5593
24.1.6 HS IPC REQISIEr MANUA ... uuitieieie ettt et et e e e e e s e e aa e e s eaa s e e n s e rnsnrnsanseanannss 5609
24.1.6.1 HS IPC INSLANCE SUMMAIY e uututtuesentrnessseesserseantneasseeneneeneanensasrneassneensanssennsnes 5609
2 L T o IS O LY 1 1= PP 5609
24.1.6.2.1 HS IPC REGISIEr SUMMAIY .. e uuuenenteieaaeeeee e aareeaeae e e aasaeaeanrerernaneaeaeaeaees 5609
24.1.6.2.2 HS I2C ReQiSter DESCIiPtON. 1.t tuttteisetrueitreesserseaereansrernraeaneaneeanraeanraeenenes 5611
2 o | D@ ) 5642
24.2.1 HDQLW OVEIVIBW et tttttttetssstsssassssnnsstteeeessssseeessssnsnnnsmeseeeessssssesssssnnsnmmmeeessssseesssnns 5642
24.2.2 HDQLW ENVIFONMENt et ttttitiiisssissssssssstsssssssssssssssssssssssssssssssssmmmessssssssnnmmmemmmmimmrens 5642
24.2.2.1 HDQIW FUNCHONAI MOOES . .uvieiiiniiieeiiteriteiiessis e saes s s sa s ssas s sn s sann s raneaanes 5642
24.2.2.2 HDQ and 1-Wire (SDQ) ProtOCOIS ... .uueiiiiseiiiitee st e ssaanressaannessnane s saannesaaanneess 5643
24.2.2.2.1 HDQ Protocol Initialization (Default) ......coceeiiiiiieiiiiiiiir i e 5643
24.2.2.2.2 1-Wire (SDQ) Protocol INtialiZation ......evveeviieiieiiirinisisnnes s nseesannsenees 5644
24.2.2.2.3 Communication Sequence (HDQ and 1-Wire Protocols) ........cceeviiiiniiiiiiinniiinnnann. 5644
24.2.3 HDQIW INLEGIAtiON «uuuueseiianesssaeessasessssissesssassssssassessaansssssaasnsssaannrsssannnsssssnnss 5646
24.2.4 HDQIW FUuNCtioNal DESCIPLION 1. uutiuuteiseiaeesstisssesiss e ranesseesasssasssiassansrasssaneaans 5648
P o R o 1@ VAV = o Tod QBT = o= o 5648
24.2.4.2 HDQIW Clocking ConfiQUuIation ...uuueesissssesisissesssiissesisisssssansessannnsssainnreasannnes 5649
24.2.4.2.1 HDQLIW ClOCKS .t ttuuueeerannessaannesssanneessannnessaannnssaannnessaannessssnneessssnnessssnness 5649
24.2.4.3 HDQI1W Hardware and SOftWare RESEL .. ...iiiiiiiiiieiiiiiiiiiiiiisnseeessssreaaansnnnnnnes 5650
24.2.4.4 HDQIW Power ManagemMeENt .uuuuuiisssiisssssseseneesssssssssssianssssnnnseessssimssssssssssnnnnnnnes 5650
A 0 R N 0 (o o [/ o 5650
24.2.4.4.2 POWEr-DOWN MOOE ..uuuusiiitiisiiitersir e a e a e snns 5650
24.2.4.5 HDQ INtErruPt REQUESES 1uuiiiiiiiiiiiiiiiisssseessssssssissiasssssssssessssssssassssssssnnnseessns 5650
24.2.4.6 HDQ MOdE (DEFAUIL) .. vuueeiseiiieeiitise st e e r e s r e nenanes 5651
24.2.4.6.1 HDQ MOOE FOAIUMNES . uuuutttttttiiiiiiiiiiiiinnneneeeessssssesasaaasnnnssseseeesssssseesssnnnnnnnes 5651
B L A =TT o] o] o] o 5651
24.2.4.6.3 SINGIE-Bit MOOE .. ..ueineiiiiiiiiie it 5651
24.2.4.6.4 INterrupt CONAITIONS .. .ueeeineteiiiie e aa i e raa e e s s aaee s saanan e s san s e s saannassaannnesaannnes 5652
B A VY= o o[ 5652
242471 1-Wire MOOE FEAIUIES .. utiuutiittiiteraeiate st sste s s e s s s s s sa e s raaeaaneaanns 5652
2 Sy ==Yy o] (o] o N 5652
24.2.4.7.3 1-Wire Single-Bit Mode Operation ......uiveeeesiiiuersiriereiriiersirsisaiessasinesiaanes 5653
24.2.4.7.4 INtErrupt CONAItIONS . uuuueeinstirseianterte it sar e rase e s s ra s sassaar s raaeaanasnnss 5653
A S S - 111 - U0 5653
B T = 8 I ] Y] 5653
24.2.5 HDQ1W Low-Level Programming MOGEl .......uvviuiiiiiiiiiiiiiniie i sseesinesnaeenas 5654
24.2.5.1 Global INitAliZAtION . 1uueisseiseiier i 5654
24.2.5.1.1 Surrounding Modules Global Initialization.........cceeiiiiniiiiiii s 5654
24.2.5.1.2 HDQ1W Module Global Initialization.........cueiiueiiiiiiiiii e 5654
24.2.5.2 HDQ Operational Modes Configuration ........cuuveiseiiiie i eraannes 5654
24.2.5.2.1 Main Sequence - HDQ Write Operation MOde .......cviviieriiiiiiieiiiiinsirinnneirinnneeaas 5654
24.2.5.2.2 Main Sequence - HDQ Read Operation MOUE .......uvviuiiiiiiiieiiiriiiiniranennees 5655
24.2.5.3 1-Wire Operational Modes Configuration ..........oeeeeiiriieesirrineriraeeeiaaanresiaanreesaanness 5655
24.2.5.3.1 Main Sequence - 1-Wire Write Operation MOGE .......icvuieiiiiineiriiieiriireriiinneaanas 5655
24.2.5.3.2 Main Sequence - 1-Wire Read Operation MO .......ovevviuiiiiisiiiiiieeinierinnianes 5656
24.2.5.3.3 Sub-sequence - Initialize 1-Wire SIaVe .....c.viiieiriiiiiiriiii i 5656
24.2.6 HDQIW REQISIEr MANUAI +..uuuueseiiiieieiiiitteis it ss s ss e s s sse s saase s ssaan e s sannnassaannes 5656
24.2.6.1 HDQIW INStANCE SUMMANY 1uuuueeirunnnesrrsnnsssassnessasnessaansressassnesasasnesssarseerassness 5656
24.2.6.2 HDQIW REQISIEIS 1 uiuueteiiitteiaaetesaaantessaaane e saaaar et aaaanessaananssaanntessaanressaannnessnn 5657
40 Contents SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
24.2.6.2.1 HDQIW ReEQIStEr SUMIMAIY ... uutiuteiseirueerntersssaserainstantsaisssassransiaresainssanns 5657
24.2.6.2.2 HDQIW RegiSter DeSCIPIION . .. uetteietersaantessaaneesaannesaaannessaannessaannnessannes 5657
e B U N I 3 Y L 5663
24.3.1 UART/IFDA/CIR OVEIVIEBW .t eteessaeeessaaneessasnnessaasnnessasnnesssannnessannnessssnnnessssnnesssnnnes 5663
T 0t R U Y I =T T 5663
24.3.1.2 ITDA FRAIUINES .. uutiiiiitiiiiiinitis ittt s it saiias s siiassssaisas et saaatssiaaanasssaantessanansssnns 5664
e BB R B O | o = 5664
24.3.2 UART/IFDA/CIR ENVIFONMENT .t tiutiiatiisesaseissssasssssssasssse s sssssassssasssasssaanerassinnns 5665
B T R U N o I [ 1 =1 =T 5665
24.3.2.1.1 System Using UART Communication With Hardware Handshake .............c.cocviieinan 5665
24.3.2.1.2 UART INterface DeSCHPLON ...ttt iae i e rs i e sr s iae s raaae s ssanr e s sannnassannns 5665
24.3.2.1.3 UART Protocol and Data FOrmat.......uveviisiiiiiiineiiiiiiiiiiissninsanns 5666
24.3.2.2  IrDA FUNCHONAI INTEITACES +1uueiieiiite it s r s aar s e aaes 5667
24.3.2.2.1 System Using IrDA Communication ProtoCOL.......cuvviusiviuiiiiiiiiiiniiniesanes 5667
24.3.2.2.2 IrDA Interface DeSCIPIION ... uuteiisieeissiaesissianssssisae s ssasse s saaare s saanssessannressannnes 5667
24.3.2.2.3 IrDA Protocol and Data FOMMat.......eveeeiieiriunirieiiini s raessnnssanes 5668
24.3.2.3 CIR FUNCHONAI INtEITACES 1 uuutiistiisteiiseiit it r e eaaaes 5674
24.3.2.3.1 System Using CIR Communication Protocol With Remote Control ...........cceeviiiinnnnn. 5674
24.3.2.3.2 CIR Interface DeSCriPtON. .. uuuvseiiiteiieeiae st re s arnesanns 5675
24.3.2.3.3 CIR Protocol and Data FOIrMAL ......eeiiseiiesrisririseiissieasssisssissnse s 5675
24.3.3 UART/IrDA/CIR INtEGIAtION +1uuuetetiuutessninesessianssssinnssssissesssansessaasssstsasnsessssnnnssssnnns 5680
24.3.4 UART/IrDA/CIR Functional DeSCIPLON «..uueistireeiitirteiieisiessassssssinnsssssanessinssannnnns 5684
b R ot R = (o o3 D = o = T o N 5684
e R o O [T 1 @0 1o 11 = U1 ] 5685
24.3.4.3  SOMWAIE RESEE . .utiutiietiite ittt 5685
24.3.4.4 POWEr MaANAQEIMENT . uuutttettiiiiiiiiiiasnneeeessssaaaaaaaaaassssssneeessttsrsassssssssnnneessssnns 5685
24.3.4.4.1 UART Mode POWer ManagemeNnt .....ueveuesessunessainnssssinnnssasinsssisansssssisnsssannes 5685
24.3.4.4.2 IrDA Mode Power Management (UART3 ONIY) cuuvuuriiiiiiuiiiiieiiieinieriasiieeninssnness 5686
24.3.4.4.3 CIR Mode Power Management (UART3 ONlY) ....uueeiiiiiiniiiiiieeiiine e isineessnnnneeanns 5686
24.3.4.4.4 Local POWEr ManagemMeNT .. ..uuesieuutssrsnnessannsssainnssssasnnssssinnssasansssisasnnssssnnes 5687
24.3.45 INTEITUPE REOUESES 1ouuuusteiiisteeisiastessaane s s e sasan s ssaase s saaane s raasr e s arannnenras 5687
24.3.4.5.1 UART Mode Interrupt Management ........eeeeriieeeeriianreraaansessaanessaannsssaaannessannes 5687
24.3.4.5.2 [rDA Mode Interrupt Management ......uieeeeesiriuessirinresrainrersinnressainnssasinnssisanes 5688
24.3.4.5.3 CIR Mode Interrupt Management .. ...uueerersnsserneianerississssinrsans i 5689
B B T e | @ 1Y/ = T F= 1o =] o = o 5689
R T A (0 T I o T[T 5691
24.3.4.6.2 FIFO INtErruPt MO ..uueueiiiiiiieiit e r st s s ra s s a s e s s aaanens 5692
24.3.4.6.3 FIFO Polled MOE OPEIration ......ueeeerieternntesaaaneesaaanresaaannessaannessaannnessannes 5693
24.3.4.6.4 FIFO DMA MOOE OPIratiON . .uueesuuesessunnsisannrsssannsssasssesssssssssasssessssnnnsimnnnns 5693
2 J S A Y (o T [ BT =T ot 1o o 5699
24.3.4.7.1 RegiSter ACCESS MOUES ....uuueieiiieieiiiitteaaaaa e saain e saane s saann e s saannessaannassaannes 5699
24.3.4.7.2 UART/IrDA (SIR, MIR, FIR)/CIR Mode Selection .......cevviuiiiiiiiiiiiiiiiiiiiieninn, 5701
24.3.4.8 ProtOCOI FOrMAMING «uuuuueinteiseiseeraats s eree s s s s s s rr e sane s s n e rannsraes 5705
24.3.4.8.1 UART MOOE 1.uuutiuteiiseiineiiste st asse s ssss st st ssn e ras s sa s s s saeraneens 5705
24.3.4.8.2 IrDA Mode (UART3 ONIY) touviitiiiniiiiieiiiiinis i isiasss s saan s nannssnnns 5711
24.3.4.8.3 CIR MOGE (UART3 ONIY) tuttuttneeneeneeneeureneensensensennssnssnesasenesnsensensensennensennenns 5715
24.3.5 UART/IrDA/CIR Basic Programming MoOdel .......ouviiuiiiiiiiiiiiiiiiiiiini s s 5718
24.3.5.1 Global INitialiZAtION .uuueuisseiiseiieriii i 5718
24.3.5.1.1 Surrounding Modules Global INitialization.........cvvveerieriiiii e 5718
24.3.5.1.2 UART/IrDA/CIR Module Global Initialization .......voeevieinieiiiiiiiniannenaes 5718
24.3.5.2 MOE SEIECHON 1uviiusiiiutiiiteiiii it 5719
24.3.5.3  SUDMOAE SEIECHON uuiiuutiiteiii e r s r e 5719
24.3.5.4 Load FIFO trigger and DMA mMOde SEtHNGS . ..eeiiieeeiiiineiiiinsiaainresiaanesssannnesaannnes 5719
SPRUIC2D-January 2017 —Revised April 2019 Contents 41

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
24.3.5.4.1 DMA MOUE SEINGS .t uuueeuntiruneinterte ettt rarsrars et saatsrarssaraaaness 5719
P RN | @ B I o o = ST 1] o 5720
24.3.5.5 Protocol, Baud rate and interrupt SEtHNGS «..ueeeivieeeiiiiesiiiireriier i rainreesainnes 5720
24.3.5.5.1 Baud rate SEtNGS «uueuueeretirnteineiite s rat s 5720
P2 ST 02 [ ) (=Y 1 {0 0| A== 11 o 5721
24.3.5.5.3 ProtOCOI SEINGS «uuuuuueetiiueeeiniunetiaissessraasessaisse s raansressaassessaannsssaannsessanness 5721
24.3.5.5.4 UART/IIDA(SIR/MIR/FIR)/CIR ...t etseieesesseeessaene s sannnesssannnessannnessannneesaannees 5721
24.3.5.6 Hardware and Software Flow Control Configuration ..........coveeeeeiiiiinriiiieiiinerraannss 5722
24.3.5.6.1 Hardware Flow Control Configuration ........evvvieseiiiiereiiiirriisais i sianes 5722
24.3.5.6.2 Software Flow Control Configuration ........ceevieeiiieirisininiiie e ras 5722
24.3.5.7 IrDA Programming Model (UART3 ONIY) uuiuutiiiniiinieiiseiienissiassssnsssaasssnssiasasannnans 5722
24.3.5.7.1 SIR MOUE utiiutiiintiiiteiiitinisiite st rase sttt e ras e s s aaarerareias 5722
24.3.5.7.2 MIR MOOE tuuuieiiiiieeetsaateessaneessanressaannnsssaneessaannessaanneessaannessannnesssnnnnnss 5723
G S T e T | 1 110 T 1= 5724
24.3.6 UART/IrDA/CIR RegiSter ManUAI ... ..ueeeisiusteiiiiansessinssssainesssainsssssasssssainsesssannnsssannes 5726
24.3.6.1 UART/IrDA/CIR INStANCE SUMMAIY uutiuuteruseinnernrsassssinsiasssassiasssisssanssrasiannerins 5726
24.3.6.2 UART/IFDA/CIR REQISIEIS 1 1uutiuttrstissnenssistesiseissesasssssssassiase s 5726
24.3.6.2.1 UART/IFDA/CIR RegiSter SUMIMAIY ..uiiuueteirinnseriinnressiinrssasinnssisainnsisninnesisnnes 5726
24.3.6.2.2 UART/IrDA/CIR Register DesSCriPtiON ...uuuvusiiseiieinieeiitisinssinssnssranessiessannesanes 5731
24.4  Multichannel Serial Peripheral INterface. .....oouueiiii e ae e rraans 5783
B R o] e B Y= T 5783
24.4.2 MCSPI ENVIIONMIENE .. utt ettt e e e e s r s s s e s s et n e s n et e s s s e e ranes 5784
24.4.2.1 Basic MCSPI Pins for Master MOOE. ...uuuueiistiiieiiitiiiseiinisiasss s asinnrans 5784
24.4.2.2 Basic MCSPI Pins for Slave MOde .....ciiiiiiiiiiiiiiiiiiiiiiiiiiisi s nenaes 5785
24.4.2.3 Multichannel SPI Protocol and Data FOrmMat .......cvveiiieeiiiiiriiiinineieinieesnaneaas 5785
24.4.2.3. 1 TranSfer FOMMAL «uuueiiueeietiieiissnte s ra s s a s e s s s e aaanens 5787
24424 SPIIN Master MOOE . .uuiiutiiteiisiiiiiiiii it raees 5789
24.4.2.5 SPLIN SIAVE MOOE 1. uuiitiiieiiiir ittt r s e ra e ra s ras 5790
P22 e B Ton] e T 1 (=T = 1o o 5792
24.4.4 MCSPI FUNCLIONAl DESCIIPLION . uuuetisssetsastesssiassessiasessaians s ssanssssainnssaaansesssannsssannes 5797
24.4.4.1 MCSPI BlOCK DIGgram «.uueeuseiseinntiistssassatessesasssiassaasssnassass s saessanssannssns 5797
B T 5797
e B Y =1 =T /[ o [ 5798
24.4.4.3.1 MaSter MOOE FEAIUIES. . .uuutiiteiiterteiate st sate i s e s s s s sae e raaeaanenanes 5798
24.4.4.3.2 Master Transmit-and-Receive Mode (FUll DUPIEX) ...viineeiiiiiiiiiiiiiei e reiaeeenns 5798
24.4.4.3.3 Master Transmit-Only Mode (Half DUPIEX)..uueiiiuiniiiiiieiiiiieiriiinniianeinnineeeaaas 5799
24.4.4.3.4 Master Receive-Only Mode (Half DUPIEX) v.vviueiiieiiiiiiiiiii i 5799
24.4.4.3.5 Single-Channel Master MO ....uuviuiiieiritiiii i raaes 5800
24.4.4.3.6 StArt-Bit MOOE ..viiueiiiniiiiiiiiiii i raaeans 5802
24.4.4.3.7 Chip-Select TIMiNG CONLIOl ..uvuueieeiitiieiire s ranes 5802
24.4.4.3.8 Programmable SPI CIOCK ..uuvseiiiiiiseiinii s s nanenann 5802
B S = 1Y 1V 0T = 5804
244441 DediCated RESOUICES t.uuiruutirsttist e rseiseesaatsrats s saatsrasssaiss s saarssansaaness 5804
24.4.4.4.2 Slave Transmit-and-ReCIVE MOUE ...iuviiiuiiiiieiiiiiiri i ras 5806
24.4.4.4.3 Slave TransSmit-ONnly MOGe ......oiiiuieiiiiiiiii i s s saaaaerraaaes 5806
24.4.4.4.4 Slave Receive-Only MOOE ....iiuiiiieiiiiiiiiii s eaaees 5807
24445 3-Pin O 4-PiN MOOE ..iiuuiiintiiietiiteiie i ssa s s ra s raaeaanes 5808
24.4.4.6 FIFO Buffer ManagemeNnt ... ...ueiiiiiseiiiiesrsittessians s sssisessaaanssasasssisannnesss 5808
24.4.4.6.1 Buffer AIMOSt FUIl ...oneeii s 5810
24.4.4.6.2 BUffer AIMOSE EMPLY . .ueiiieiii it r e s s s aee e s s aar e s raanr e e ssann e e srannesaannes 5810
24.4.4.6.3 ENd of Transfer Management.. ... v eee i sssissssssassssaainsssannes 5811
o 1011 ] o] £ 5811
24.4.4.7.1 Interrupt EVents in Master MOUE .....uuiiiiiiiiiieiii e e s e s s naan e s ananes 5811
42 Contents SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
24.4.4.7.2 Interrupt EVENts in SIaVe MOUE......uiiieiiiiiii i s naes 5813
24.4.4.7.3 Interrupt-Driven OPEratiOn .. ....ciiiieeeiriieeeiniatesrainessaaanessaaanessaannessaannnesaannes 5814
o 0 o] 11 T 5814
24.4.4.8 DMA REQUESES .uuttiuuunteiriuanresrisnssssssesrsasestaasses st srastesraasrrsraaanrersaanrersans 5814
24.4.4.9 Power Saving ManagemeENt ... ...ciiueesiiienesraaateeiaaneessaantessaanntessannresaaannessaannnsss 5815
24.4.4.9.1 NOMAI MOOE. . .utiiutiiittiiiii i eraaeans 5815
D2 e B o {11V o T [ 5815
24.4.5 MCSPI Programming GUIOE ...uueussiruseiseissesassissssisssssesasesssssassssisssnsssaassraeiainesns 5818
24,451 Global INitialiZatioN .uuueuisseriseiiisiii i e 5818
24.45.1.1 Surrounding Modules Global INitialiZation.........ccvvvevrieriiiiin e 5818
24.45.1.2 MCcSPI Global INtaliZAtION .uuviseirseiisiiiriri i 5818
24.45.2 Operational Mode Configuration .......eeissiseesisisssiiiissiiisrssarreraarrssainnrsasainnes 5818
24.45.2.1 MCcSPI Operational MOUES ...iuuiiiiiiieeiiieiie i sanes 5818
24.45.3 Common Transfer Procedures Without FIFO — Polling Method .........cccviiiiiiiiiiiiinnnnns 5830
24.45.3.1 Receive-Only Procedure — Polling Method ......ccvviiiiiiiiiiiiiiii i 5830
24.4.5.3.2 Receive-Only Procedure — Interrupt Method .....covvviiiiiiiiiiiici e 5831
24.4.5.3.3 Transmit-Only Procedure — Polling Method.......c.ceviiiiiiiiiii e e 5831
24.4.5.3.4 Transmit-and-Receive Procedure — Polling Method .........ccoviiiiiiiiiiiiiiiiii e 5831
24.4.6 MCSPI RegISter ManUAl .. .ucueeiieiitiite i r s e s r s s s s s s a e e raaeaaaes 5832
24.4.6.1 MCSPI INStANCE SUMMEIY «uuuuteiiiatteisisreiriiatressisrersaaresssasesrasssesaasaressassnenss 5832
24.4.6.2 MCSPI REQISIEIS 1uuiiuuttiiiiateisiitea s ssaiee s aaiae s traae et saare s taann s s ssantessaannresns 5832
24.4.6.2.1 MCSPI ReQIStEr SUMIMAIY .. uttuseiuterseiaseessssasts s e sass i sanrsrareiainesanns 5832
24.4.6.2.2 MCSPI RegiSter DESCHPION . vt vuutisseissirsseriaterse i raass s raeasanraanns 5833
245 Quad Serial Peripheral INterface ...uuiuuieiiiieiiiii i s arar s s rannes 5857
24.5.1 Quad Serial Peripheral INnterface OVEIVIEW ...u..ueiisiiiieiiiiiriris i ereeaas 5857
24.5.2 QSPI ENVIFONMENT ..t ueeteiiitteaaaeesra e s sa e e saaa s et saanae s saann e s s san s e s saanneesaannnessannnss 5858
P22 TRC T @ 1Y o 11 (=T > 10 o 5859
24.5.4 QSPI FUNCIONAl DESCIIPHON 1. utttstiateise it st r s s e s s a s s aas s s aan s rareaaeanaes 5861
B o R O 1S o = o o] I o | - 0 5861
24.5.4.1.1 SFI RegiSter CONIOl . uuuuiieeeiiiiieeiiniesrise s ssaasee s saare s raanas s ssanaresraannessaannes 5862
N 0t T - 1 ] 1= L0 5863
24.5.4.1.3 SPI CONtrol INterfaCe . uuuietiistiiise i raaeens 5863
24.5.4.1.4 SPI CIOCK GENEIAION 1.uutiisserseiinnerissiisesistissserissiainerassrsisesasraareraeainesanns 5864
24.5.4.1.5 SPI Control State-MacChing ....u.ueireeiieiiiri i raaees 5865
24.5.4.1.6 SPI Data SNifter «uuueuiiseiiiriiii i 5865
24542 QSPI CloCk CoNfIQUIatiON..uvuuusesissssessiatesrsiteessiiarssssins s ssiae s ssaianesasanesssannnesss 5866
24543 QSPI INtErrUPt REQUESTES 1uuustseiiisteiriatrraias s assse s saasse s rsanrersas 5866
24544 QSPI MEMOIrY REJIONS .. uutuuutiiustisteissiasterisesassesisstass st rasstasesasrsanrsraeianes 5868
2455 QSPI REQIStEr MANUAI . ..uuiietiiiiteiiaie s st s s s aar e s s te s rraar s ssaanneaaannes 5870
24551 QSPI INStANCE SUMIMAIY ¢t tuuuttersanrerraanerraiasee s saassestaassestaassresiaasrrsrsannrersns 5870
NS B0 O 1 o B 1= 0 ] (=T £ 5870
245521 QSPI REQIStEr SUMIMAIY ..uueteiiuteissieesiaaansssaisnesiaassesranssessaarssssannnessannnes 5870
24.55.2.2 QSPI Register DESCIIPHON .uuvuutiiteiietiieerit s ras e aanns 5870
24.6  Multichannel Audio Serial POIT ....ueeisiiiiiii i e s raes 5887
24.6.1 MCASP OVEIVIEW .4 ttuuttiseiisterssiassssstsaste st rass st saats s st esarerastisisesannrsnnes 5887
24.6.2 MCASP ENVIFONMENT L. utitetstisssssaterasesaae e s s st ss s s s s s e s s s e sa e e saa s saa s s saa e sannssaneaanes 5891
24.6.2.1 MCASP SigNaAIS utiuueiutirteiiseise i 5891
24.6.2.2 Protocols and Data FOIMMALS....vuusiiiseiisriiiteiisiiisriiseiisisassisanaeannssans 5894
B I A o 0] 0T W o o1 5 (o 5894
24.6.2.2.2 Definition Of TEIMIS cuuiuuiiii i s 5895
A I Vo 4 1= 5898
B B S /S T o ] 1 3T 5899
24.6.2.2.5 S/PDIF COdING FOMMAL 1vuuuutistiissiiterseiasssissiass i sassiannens 5900
SPRUIC2D-January 2017 —Revised April 2019 Contents 43

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
24.6.3 MCASP INTEOIAtION 1 uuseiseiteise s st st e et s s s s s e s s e sa e e s aa e ta e e s s e e rnes 5903
24.6.4 MCASP FUNCLONal DESCIIPLION «uuuusiuseiseisnerastsssesiarsste i s ssse s sarerareaannerans 5909
24.6.4.1 MCASP BIOCK DIBOIAIM . uuutiiuutesiintnessinsesssaasssssisrsssasnnsssaasssissssnsssaansssssannnesss 5909
24.6.4.2 MCcASP Clock and Frame-Sync Configurations ......vveeveueirieriinirineiinerieiaiessinrsnneeas 5911
24.6.4.2.1 MCASP TranSmMit ClOCK . ..uuusiussissiiteriseise s rassrr i saasranens 5911
24.6.4.2.2 MCASP ReCEIVE ClOCK . .uiiiuiiiiiiiiiiiiiiiiiiiiiiii i 5912
24.6.4.2.3 Frame-SYNC GENEIATOI +uuiuuueterrunrerranrersaanrerrasestaassnestaasnstaaasnesraanrsraannns 5914
24.6.4.2.4 Synchronous and Asynchronous Transmit and Receive OperationsS.........oeevvreivnenans 5915
24.6.4.3  SerAliZEIS . iuueiintiiiiiii i e 5916
B O A o 3= | 0 1€ 5917
24.6.4.4.1 Transmit FOrMAat UNIt ...ueieeiiseiiiniiisnsi e saesia s s nanesnns 5917
24.6.4.4.2 Receive FOrmat UNit..uuuiiesiiiiiisiiiiiisiisisis s s ssasssannens 5920
24.6.4.5  StAE-MACNINES .. u ittt it r e e 5922
24.6.4.6 TDM SEQUENCEIS . uuuttttteetsitisssasssssnsnssesssssssssaassassssssneesssttmmsssssssssnnnnmeessssmmns 5922
24.6.4.7 MCASP SOftWare RESEL ..uuiiseiiitiiisiiiiiiiii i raaes 5923
24.6.4.8 MCASP POWEr MaNAgEMENT . .uuetiisseetiisnnsiraasrerrasreeraaanre s saaasnesaaasessaaanness 5923
24.6.4.9 TranSfer MOOES. ..uuuuiiieeiie s et r e s rs 5923
24.6.4.9.1 BuUrst Transfer MOOE ...uuiiiuiiiiiiiisiiiii i aaanens 5923
24.6.4.9.2 Time-Division Multiplexed (TDM) Transfer MOAe .......ouvviiiiiiiiiiiiiiini e 5924
24.6.4.9.3 DIT Transfer MOOE ...uuuiiuiiitiiiiiiiissi e e eanns 5927
24.6.4.10 Data Transmission and RECEPLON ...ueeiiiieieiiiieiriiirsiiirsssaiae s srassessannnessaannes 5929
24.6.4.10.1 Data Ready Status and Event/Interrupt Generation.........ovvveerinirieeririiineineiane. 5930
24.6.4.11 MCASP AUdio FIFO (AFIFO) 1 uuutiiutiiiseiiite it ssns s sssse s sssesanesnnes 5935
24.6.4.11.1 AFIFO Data TranSmMISSION uuuuuserssissserisrssssersseisinerisnisiseminsieiiin 5936
24.6.4.11.2 AFIFO Data RECEPLON vttt s n e 5937
24.6.4.11.3 Arbitration Between Transmit and Receive DMA ReqUESES......c.ccvviiiieriiiiinrinninnenns 5937
24.6.4.12 MCcASP Events and INterrupt REQUESES ....uuuesiiiiieiiiiieiniiaes it ssansessaanrnesaannnes 5937
24.6.4.12.1 Transmit Data Ready Event and INterrupt.......evveiiieriiiiiiiiiriisieesianenaees 5938
24.6.4.12.2 Receive Data Ready Event and INterrupt. . .....ooeeeiiiieeiiiiie i rnane s reanneeenas 5939
G A e 4 o 01 (=T U 0 5939
24.6.4.12.4 MUIIPIE INTEITUPES v vttt ittt s e et r s s e s s e s n e anns 5939
24.6.4.13 DMA REQUESES .. uuuuastttteeessstiisaassasssnaeeessssaasassasssssssssreesssttmmsssssssnsnnnnnnnnns 5940
TR 3t I T o] o = T S 1Y oY 1 5940
24.6.4.14.1 Loopback Mode ConfigurationS .......veeiieeiiieeriseirseririeieiarnrsaesainsaanns 5942
B TR ot T g (o g (=T Lo T 1T 5942
24.6.4.15.1 Buffer Underrun Error -TranSmitler .uuviueiieiiieeiiiiiiiiiiiiiieasinnaans 5942
24.6.4.15.2 Buffer OVerrun ErrOr-RECEIVET ..uuuiiitiiiseiatisiteiisisis s ssnesranssainesanns 5943
24.6.4.15.3 DATA POrt Error - TranSIMItEEr .uuu.ueivusersserseiaeesississsssnsssane e 5943
24.6.4.15.4 DATA POrIt EITOr - RECEIVET 1uuuuiiiiiiiisiiiiiiiiiiinisiasisiisassassissansnaas 5943
24.6.4.15.5 Unexpected Frame SYNC ErMOr....oueiiiie i srs s sanensnssnns 5943
24.6.4.15.6 CloCk Failure DEtECHION vuvuueviuserississeniatinse i ranneranes 5944
24.6.5 MCASP Low-Level Programming MOGel ......uueiiiiieeiiiiiiii i s snninne e aaas 5947
24.6.5.1  Global INitAliZAtION ...u e 5947
24.6.5.1.1 Surrounding Modules Global INitialiZation.........ccvvveerieiiini i 5947
24.6.5.1.2 MCASP Global INtialization ......evvieeiiiiiiiiii i 5947
24.6.5.2 Operational Modes ConfigUration ... e eiiseirieerierie i raeaaannrans 5957
24.6.5.2.1 MCASP TransSmiSSION MOOES .. .uuuuusiiseiistiite i ranraaans 5957
24.6.5.2.2 MCASP ReCEPUON MOUES .. .uuteiitniiniinesiaiinessaias s ssaase s saassesssansrsssannsnssannnns 5962
24.6.5.2.3 MCASP EVENt SEIVICING +ttuuttiuntinnernniseesistsrssiassssins e rasssinssanns 5967
24.6.6 MCASP ReQIStEr ManUAI 1.uuuusseisiiiteiiseiaeriis st ra s s s saar e aanenans 5973
24.6.6.1 MCASP INStANCE SUMMEAIY 1euiiiiiiiiiiiissssnrreeerssssssssasaassssrsasessssssasaasssssssnnnseesnns 5973
24.6.6.2 MCASP REGISIEIS 1uuuutiuteiseiiterstrase s et ssaas s s s e aae s s ranerns 5973
24.6.6.2.1 MCASP_CFG RegiSter SUMMEAIY .. uuuiuserstsrseiassssissrassisisssinsrassiassinsannsn 5973
44 Contents SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
24.6.6.2.2 MCASP_CFG Register DeSCHPON cuuuueiretiiteiiseisiserinsisisesisrsnssanesninesannsanns 5978
24.6.6.2.3 MCASP_AFIFO RegiSter SUMIMAIY . ..iuueirusrristerseiassesinsiansssisssanssraneiairanann 6032
24.6.6.2.4 MCASP_AFIFO Register DeSCIPtON...uvuutstriitsersiinrssssinnssssisssisaiansiaainsesiannes 6033
24.6.6.2.5 MCASP_DAT ReQIStEr SUMMEAIY .. .uviueiintiiteiieisissiassisisssinesnsssaessinssannsrnns 6036
24.6.6.2.6 MCASP_DAT Register DeSCIIPLON ..uviuuiiistiiteiisiiieriisisinsasesseranseans 6037
24.7  SUPEISPEET USB DR .. .uiiietsiiiutteisseessasse s saassessassesssasstsssasstessaannssssassnsssasnnsssssnnes 6039
24.7.1 SuperSpeed USB DRD SUDSYSIEM OVEIVIEW ..uuiiiseiineineerinnssssiinsssinsiansisisssansssnnesas 6039
2 0 R Y o =T 6042
24.7.2 SuperSpeed USB DRD Subsystem ENVIrONMeNt. .....euiiiieesiiiiiesiiissiiinnssssinssessinnnesanas 6044
24.7.2.1 SuperSpeed USB DRD Subsystem /O INterfaces .......oveviiiiiiiiiiiiiniiiniiennaeas 6044
24.7.2.2 SuperSpeed USB Subsystem ApPlICALION ..v.ueiveriisssriseiiieriiisine s 6046
24.7.2.2.1 USB3.0 DRD APPHCALION . 1uutiviseiiitiiisiiinisiiie i s it sasesannesanns 6046
24.7.2.2.2 USB2.0 DRD INternal PHY ..uiiuiiiiiiiiiii s s s s s s s nnsaae s 6048
24.7.2.2.3 USB2.0 DRD EXternal PHY .uiiuuiiiiiiiiiiirin s nsn e naes 6049
24.7.2.2.4 HOSEMOOE .. tiiusiiiteiitii i 6049
O S N I 1Yo =1V o T [ 6049
24.7.3 SuperSpeed USB SubSYStEM INtEGratioN . ...uuuseviseiiseriseiieisinisssrissiinesissiasesinrsaneas 6049
2 TS Y I N 0 g1 (0] =T 6053
24.8.1  SATA CONrOlIEr OVEIVIEW 1.uueiustinteiseiasessssssss s saase e sase s sanss s santsrassiannesnns 6053
24.8.1.1  SATA CONOIEI 1uutiiitiite s r s s r e aa s e 6054
24.8.1.1.1 AHCI MOOE OVEIVIEW .. uutistiiseiinteriseiassssistissserisssainerassissesastiaaneraeaiesann 6054
24.8.1.1.2 Native Command QUEUING ..uuueeruurinseirnrristsiineiaeesinsiasssinssanrs st 6055
24.8.1.1.3 SATA Transport Layer FUNCHONAIILIES ....vvveiisiiiiniiiiiiiri i nsenaes 6055
24.8.1.1.4 SATA Link Layer FUNCHONAIIIES +..uuesiiiiereiiiineiniieeessiines s sssanse s ssnnnessannes 6055
24.8.1.2 SATA CONroller FEAUIES ..uuuieiiiniiiieeiite st sis s ras s ra s s sanr s raneaaaes 6055
24.8.2 SATA Controller ENVIFONMIENT . ...uusiruseiiseissesassssssssissssse s sassssisssassssansraessinssans 6057
24.8.3 SATA Controller INtegration .. ...u e s eesessieeisaie s ssaaes s ssass st sasrsssaasssssannrssaannnes 6059
24.8.4 SATA Controller FUNCtioNal DeSCIPON. 1. uuuuutiistiraeiite e iaesiarat s i raeesanraans 6061
24.8.4.1 SATA Controller BIOCK Diagram . ...uvueeissirseiississesisnsrissiissssiseassisisssansrassiasanans 6061
24.8.4.2 SATA Controller Link Layer Protocol and Data FOrmat.......c.cvveveiiiiiieniiniiiniinesinnes 6062
24.8.4.2.1 SATA 8b/10b Parallel ENcoding/DeCodiNg ....vueeretiiueriinriinteiineiaeerinsransiainesannss 6062
24.8.4.2.2 SATA Stream DWOrd COMPONENTS..uuuuuusrstsrseiaseisserassisisssanerareiassirransrn 6063
24.8.4.2.3 Scrambling/Descrambling ProCeSSING .. uuuueriiiuureiiiinreiriiisiireisaiessasiinesiaanes 6065
R G B ] 6065
24.8.4.3.1 HardWare RESE .u.uuuiiseiitiiistirseiisrs e rasss it ras s ssa s saeaaneans 6065
24.8.4.3.2 Software Initiated RESETS. . .uiiisiiiiiiiiiiiiiii i 6065
24.8.4.4 POWEI MANAGEIMENT 1. uuutetuateeraasrerraasre s rassseeraasressaassestaasresraasresraannnessas 6066
24.8.4.4.1 SATA Specific POWer Management .....uuvieriiseriseiiierisissianre s 6066
24.8.4.4.2 Master Standby and Slave Idle Management ProtoCOIS .......ccceeviiiiinniiiiiinsiinnneenn. 6067
24.8.4.4.3 Clock Gating SyNChronization .......evveiiieiiiieiiiiiri i eaaees 6068
24.8.4.5 INTEITUPL REQUESES .. uuuutiiteeiiiiisiiisissteeeesssssaasaaaaaasssssaseessssssaasassnnnnnnneesssss 6068
24.8.4.5.1 INterrupt GENEIALION . .uueiiueeiiiineeiariee s s tsasse s saare s saanaressaanrsssaannresaannns 6068
24.8.4.5.2 Levels of INterrupt CONrOl. ...uvu et e raes 6069
24.8.4.5.3 Interrupt EVENtS DESCHPLION ..nueeiiiiteiaainessaaaae s ssaaane s saannnsssannnessannnasaannnes 6070
24.8.4.5.4 Interrupt Condition CONIOl .. .uuueiiieisiiiieir s s s s as e arannresaannes 6072
24.8.4.5.5 Command Completion Coalescing INterrUPLS. .. .uevvetivieeririiie i 6072
24.8.4.6 System Memory FIS DeSCriPIOIS .uuvuueiiuterseiiusirinriitsiiseianrerasssisssisrsanrerasesannesns 6074
24.8.4.6.1 Command LiSt StruCture BaSICS ....uuuivieiiiariiiiiiisiiiiiiiiisiaansan 6074
24.8.4.6.2 Supported Types Of COMMANUS.....uuiieiiitiriiir i ras 6075
24.8.4.6.3 ReCeIVEd FIS SIUCIUIES 1.uuuiiseiitiriseiiirisns i s saa s asnenanns 6076
24.8.4.6.4 FIS DeSCIPtOrS SUMIMAIY .. uuuseiuuuesssssnesssauansssaissestsassssssasssessaasnsssasnnsssannnes 6076
24.8.4.7 Transport Layer FIS-Based INtEractions .....o.vvveirieiiitsiineiiierisisissinssnssrnnesannsnans 6077
24.8.4.7.1 Software Processing of the Port Command LiSt ......uvvevviuiiiiiiiiiiiriirinanes 6077
SPRUIC2D-January 2017 —Revised April 2019 Contents 45

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
24.8.4.7.2 Handling the Received FIS DESCHPLOIS .uuuuueiiueirieriissirineiinterissiissanreraeisinsainnss 6077
24.8.4.8 DMA PoOrt CoNfiQUratiON ......eeesiiieteiiiittesaaanresaaanne s saanesssaanessaansessaansnsssannnessnn 6077
24.8.4.9 Port MUltiplier OPeration ...u...eseiiiessisiiersinresraiesaisr s ssasessaaisesssasrsssannnessas 6078
24.8.4.9.1 Command-Based SWitChing MO .......c.vviuiiiiiiiiiiiiiiri i e raes 6078
24.8.4.9.2 Port Multiplier ENUMEration . ....ci.eeeiiiiteiiaiaeeesaaiaesssaaane s saaae s ssannessannnassannnes 6078
24.8.4.10 Activity LED Generation FUNCHONAIILY ...uvviueeiiiiiesiniiesiniinssiise s ssnssessaanessannes 6078
24.8.4.11 Supported Types Of SATA TransferS. .. eiiiiiiii i i e 6079
24.8.4.11.1 Supported Higher Level ProtoCoIS ......cvvviiiiiiriiiiiiiiiiii i 6079
24.8.4.12 SATA Controller AHCI Hardware Register INnterface .......ccvvvivriiiiiiiiiiiiiiiiieianes 6079
24.8.5 SATA Controller Low Level Programming MOdel ......c.vviiiiieiiiiiiiiiiiiiiiini e saeaas 6081
24.8.5.1 Global INitAliZAtION . uueisseiseiier e 6081
24.8.5.1.1 Surrounding Modules Global Initialization.........ccevviiiiniiiiiii s 6081
24.8.5.1.2 SATA Controller Global INtialization .......vveeiiseiiiriiiri e ras 6081
24.8.5.1.3 Issue Command - Main SEQUENCE ....uvuutiiuteriseiarerinsissesinseateraseiaisssarssanernns 6083
24.8.5.1.4 ReceivVe FIS—Main SEQUENCE. .. iiuuttiiiinteiiiintssrainre s sasinssssasesiaainnssiannes 6083
24.8.6 SATA Controller Register ManUal. ... ...ueueirieeiiseirieiirie s asssiss s saeasinsaans 6084
24.8.6.1 SATA Controller INStanNCe SUMMAIY ...uuuueerstiisserisrirseiaseianssrasisissaraareraeannerans 6084
24.8.6.2 DWC_ahSata REQISIEIS .uuuiiiuutetiiutseisistesriiansessinressaiansssaisesiaaisnsssaasesiaannssss 6084
24.8.6.2.1 DWC_ahsata RegiSter SUMMAIY ....ivueeiiutiriseiieerieriasirissiirsrisiaiessinrannsinns 6084
24.8.6.2.2 DWC_ahsata Register DeSCIPON ...uiiiieieiiiiieeiiaie i erainr e srannr s aananneeaanns 6085
24.8.6.3 SATAMAC _Wrapper REQISIEIS . uuuiiussetiiiuaseisistesraintrsssasresrainnsessannrsssasnnssasanesss 6123
24.8.6.3.1 SATAMAC_wrapper RegiSter SUMMAIY ....civueererirssirinriinerineiarsrnnsrasiainesanns 6123
24.8.6.3.2 SATAMAC_wrapper Register DESCHPLON ..vvviseiieerisniisirinriernsnrinrnenns 6123
P22 T e O =T o 311 0] 1T 6126
24.9.1 PCle Controller SUDSYSIEM OVEIVIEW ..u.uueeistirueeiatirteiaseisiesransssiss i rasasinssannins 6126
24.9.1.1 PCle Controllers KeY FEAtUIES ......uueetiiiineiiiatesiaantessaanressaansessanrssaaannesaaannesss 6127
24.9.2 PCle Controller ENVIFONMENT uuuvusiiiseiiseiisisissiisssissiianeraseiasssisssasssisssasnsraeiainenns 6129
24.9.3 PCle Controllers INtEgration .....u.eveeersseiseerississesisrrre i s s e asaainerans 6130
24.9.4 PCle SS Controller Functional DeSCHPLION .. ..ueeiieeeiiiieeeiraee e rraanrreraanresraanreeaaaneeaanns 6133
24.9.4.1 PCle Controller Functional BIOCK Diagram ......uueeeesississssiiisssisiinesiainssisannnessannnes 6133
24.9.4.2 PCIE TraffiCS cuueiiittiieii i e 6135
24.9.4.3 PCle Controller Ports on L3_MAIN INtErCONNECTE ....ueiiiiiiieiiiiiieiaiieeeiaannesrannneesannns 6135
24.9.4.3.1 PCle Controller Master POrt ..vuueiiiiiiiiiiiiiiiiiiii i enaan 6135
24.9.4.3.2 PCle Controller SIaVe POI ...i..eiiieeiiiiiiiirie s sanes 6137
24.9.4.4 PCle Controller Reset Management. . ....uueesiiieeiiaaneesiaanesssaansessaaneesaaanresaaanness 6137
24.9.4.4.1 PCle Reset Types and StCKINESS...uuuiiiiiiiiiiiiiiiiirii i rraaas 6138
24.9.4.4.2 PCle ReSet CONUItIONS .uiiuuiiisiiitiiineiiiri s rae s ras s s aanesnns 6138
24.9.45 PCle Controller POWer Management . .....u..eeesiiieeeiiaanresiaaasessraanressaanneesaaanresaannness 6141
24.9.45.1 PCle Protocol Power Management .....iiceeeiriiusssriinrerriinnsissisnssisisssissinnssiannes 6141
24.9.4.5.2 PCIE Controller Clocks Management. ......oceeviueiieeriiniiieiiriinsansiaiessinnssnssns 6144
24.9.4.6 PCle Controller INterrupt REQUESES ... .uuiieeeiiiiteeiiitssssaanressannesasanrssaaannesaaanneess 6147
24.9.4.6.1 PCle Controller Main Hardware Management. .. ....euvviuiesiniueseirinnnesrsinnresiinnneianns 6147
24.9.4.6.2 PCle Controller Legacy and MSI Virtual Interrupts Management........ccvveevvieeinnninnes 6149
24.9.4.6.3 PCle Controller MSI Hardware Interrupt EVENtS ....coiiiiiiiiiiiiiiie i rinane e 6152
24.9.4.7 PCle Controller Address Spaces and Address Translation ........ccevvviiriiiiiieiiniieinnnes 6153
24.9.4.8 PCle Traffic Requesting and ReSpoNding ......vvveeiiieiiueiiieriiiininesieiaieesaannas 6156
24.9.4.8.1 PCle Memory-type (Mem) Traffic Management ........ccoeeeiiiiiiniiiii i inaaneeenns 6156
24.9.4.8.2 PCle Configuration Type (Cfg) Traffic Management.......c..vviieeiiiiiiiniiiineiiieennas 6157
24.9.4.8.3 PCle I/O-type (I0) traffic management ......cvvvieeiiieiriiiiri e aas 6158
24.9.4.8.4 PCle Message-type (Msg) traffic management .........cooeiiiiiiiiiiiiiiiiieeeaas 6159
24.9.4.9 PCle Programming Register INterface ......ooeeviviiieeiiiiiesiiiiiiirnisninsrsasainnes 6160
24.9.4.9.1 PCIE REQISIEr ACCESS uutiuuttruneiiunerseiantesisttate ittt srssanrsraeiainssanns 6160
24.9.4.9.2 Double Mapping of the PCle Local Control RegiSters......ccvvviiiieiiiiiieiiiineniiineeanns 6160
46 Contents SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
24.9.4.9.3 Base Address Registers (BAR) INItialization ......ooeevveivieiiiieiiiiiniinineeanes 6161
24.9.4.9.4 PCle StCKY REQISIEIS. ettt it ra i rr e tra e e s raanre s saanna e s saannasaannnes 6162
24.9.5 PCle Controller Low Level Programming MoOdel .......cvviiiuiiiiiiiiiiiiiiiiriisressainneenaas 6164
24.9.5.1 Surrounding Modules Global INItialization ........oeeviiieiiiiiii s 6164
24.9.5.2 Main Sequence of PCle Controllers Initalization..........ooieiiiiiieiiiiiii e eaaes 6164
24.9.6 PCle Standard Registers vs PCle Subsystem Hardware Registers Mapping .......c.cvvvieeeiiinnnns 6168
24.9.7 PCle Controller Register ManUal......c.eiveeriueiiiiiiieiesieriass s aainesinrsans 6171
24.9.7.1 PCle Controller INStanCe SUMMAIY .. ..uuuseiiseirsriistsrineiasrerissrassisssasrsrasaiasanrans 6171
24.9.7.2 PCle_SS_EP_CFG_PCIle REJISIEIS .uuiiutiiiseiinniiisiiiieiisiiiisissisannseanans 6172
24.9.7.2.1 PCle_SS_EP_CFG_PCIle RegiSter SUMMAIY .. .cuvueeriurireerinrinneransisiessinsssnnsinns 6172
24.9.7.2.2 PCle_SS_EP_CFG_PCle Register DeSCrPliON .uuvuutivsssrisriiseriseianesiserasisinssanns 6174
24.9.7.3 PCle_SS_RC_CFG_PCIe REQISIEIS suuiiutiristiinniiisriiieiissiiisesisiaisssisaneneannens 6196
24.9.7.3.1 PCle_SS_RC_CFG_PCIle RegiSter SUMMAIY ...cvvutiieerinrirseiineianneransiainarinrianns 6196
24.9.7.3.2 PCle_SS_RC_CFG_PCle Register DeSCHPLON +.vuvtivssirisriinseriseiiirineraeisnneranns 6199
24.9.7.4 PCle_SS_EP_CFG_DBICS REJISIEIS 1iutiiirtiiutiiinriiiieiiseiiiieiisiisisinaanns 6223
24.9.7.4.1 PCle_SS_EP_CFG_DBICS Register SUMMANY ....ueviueirierrinririseiiriinnerieiaineainnss 6223
24.9.7.4.2 PCle_SS_EP_CFG_DBICS Register DescCription.....uvveeviiiiiseiisiiiriinninrianes 6225
24975 PCle_SS_RC_CFG_DBICS REQISIEIS ciuuttiistiintirinririneiistiiineiissisissinieaneins 6247
24.9.75.1 PCle_SS_RC_CFG_DBICS RegiSter SUMMAIY ....uvvueeriurirseiineiinnerinsiminssinnianns 6247
24.9.7.5.2 PCle_SS_RC_CFG_DBICS Register DeSCHPON ....iveieeeiiiiiiesiiaienesiaanressaaneeanas 6248
24.9.7.6 PCle_SS_PL_CONF REJISIEIS 1.utiiuttiistiiineiissiiiseiiniiiseiissiiissasiiseinasaians 6268
24.9.7.6.1 PCle_SS_PL_CONF RegiSter SUMMAIY ...civueereriissirinrrinnerssiieirnnsrasiaineainns 6268
24.9.7.6.2 PCle_SS_PL_CONF Register DesCHPLON ....vivueeiiiiieiiiiiineirinnresianreesaaanreaanas 6270
24.9.7.7 PCle_SS_EP_CFG_DBICS2 REQISIEIS .uuuvistiiisriisriiiseiiinisiseiisisissiiineieaninns 6294
24.9.7.7.1 PCle_SS_EP_CFG_DBICS2 RegiSter SUMMAIY ....uvvueeriurirteiineineerinsiainssinnianns 6294
24.9.7.7.2 PCle_SS_EP_CFG_DBICS2 Register DESCHPLON .vvvvusivisriinseriseiassriseraseisinesinns 6296
24.9.7.8 PCle_SS_RC_CFG_DBICS2 REQISIEIS 1.uuiistiiisriistsiiseiiiterissiisisisinsianinins 6314
24.9.7.8.1 PCle_SS_RC_CFG_DBICS2 RegiSter SUMMANY ....iveeviueeiieeisnirinsimniminrminnsins 6314
24.9.7.8.2 PCle_SS_RC_CFG_DBICS2 Register DeSCriptioN ......ueviiiiereriiannriraanreraaanreeanns 6315
24.9.7.9 PCle_SS_TI_CONF REJISIEIS 1 1uutiiuttiistiiiteiissiiisesinsiiseiastisissiasiiseinaeains 6335
24.9.7.9.1 PCle_SS_TI_CONF RegiSter SUMMAIY ....cvvueirieriinsirinriinternnsiisiannsrasiaineainns 6335
24.9.7.9.2 PCle_SS_TI_CONF Register DeSCIPUON ...viiueteiiiiieiriianerraanressainssaaannseaaanas 6336
2t O I T 6356
24.10.1 DCAN OVEIVIEW tutuseiuneusstssssusssasss s saassssssass st saat s tatssans e tsasssannssasssnnes 6356
Tt O O =T (1 = 6357
24.10.2 DCAN ENVIFONMENT . cutiuttiistiissenistisseiase st rase e sassisissaasssaseraseianns 6358
24.10.2.1 CAN NetWOrK BaASICS +uuutiueirntiiuieissiiterastissesiasssss i sane e ssss s eansssaneaanes 6359
P22 0T T 1O N AN I [ 1 (= = 4o ) o 6360
24.10.4 DCAN FUuNCtional DeSCIIPHON . uuuuiusssessistesisiassessinrsssaianesssissssaasnnssaaansesssainnessannes 6363
24.10.4.1 Module CloCKING REQUINEMENTS .. uuuutieeiisesriatraate i s s s sanrs i aannesannsans 6364
24.10.4.2 Interrupt FUNCHONAIITY . ..ooiieiee ittt e e e s s e e s e s saaan e s annne s sannnneeas 6364
24.10.4.2.1 Message ODJeCt INterTUPLS. .uuuetisiuseetrintesraaatse s ssaanrrsssinrsssaiarssasinnesinnnes 6364
24.10.4.2.2 Status Change INtEITUPLS 1.uuiuueereeiineire e e s s e ra e n e 6365
24.10.4.2.3 EXTOr INTEITUPES 1 uuuusuaeeeeeeeeessssssssassssssseesssssssssasaansssssssssssssssssssssnnnnnnnns 6365
24.10.4.3 DMA FUNCHONAILY +1tuuueeeiiitiesiiitnessaste st s s s iass s ssase s saaans s aaannesssannnesss 6366
24.10.4.4 Local POWEr-DOWN MO . .uuiiutiiatinteiistinte st res s sre s s ss s sann s raesaananannrns 6366
24.10.4.4.1 Entering Local POWEr-DOWN MOOE .....iiuueieiiiiieiiiiee it ssannessnanreeanannneannns 6366
24.10.4.4.2 Wakeup From Local POWEr DOWN ...uuuiiieteiiiinsssiiistesiiinsssssinsessinnnsssainnnssnnns 6366
24.10.4.5 Parity Check MECNANISIM ....uiiieeiiit i s s s nnrans 6368
24.10.4.5.1 Behavior ON Parity EITOr ... ..ueeiiiieeiiiiate it raie e ssaaan s saaanne s ssane s sannnnesaannes 6368
24.10.4.5.2 Parity TSN . uueeeiiueteisuneesiinneessinneisaiansssaaaestaassessaassestsansrsssannnsssannnns 6368
24.10.4.6 Debug/Suspend MOOE ....cvuuiiiutiiiniiiite it 6368
24.10.4.7 Configuration of Message Objects DeSCIPUON .....uuueiiiiit i rrairersaane e aanas 6369
SPRUIC2D-January 2017 —Revised April 2019 Contents 47

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
24.10.4.7.1 Configuration of a Transmit Object for Data Frames........ccvvviiiiiiiiiniiiiiiias 6369
24.10.4.7.2 Configuration of a Transmit Object for Remote Frames........cccoviiiiiiiiiiiiiiiinnenns 6370
24.10.4.7.3 Configuration of a Single Receive Object for Data Frames .........c.ocvvevviiiiieniiiinnnnns 6370
24.10.4.7.4 Configuration of a Single Receive Object for Remote Frames .........ccevvvviiiiininninns 6370
24.10.4.7.5 Configuration of @ FIFO BUfer.....c.ueiiiii i e aaas 6371
24.10.4.8 MeSSage HandliNg ..uu.uueeiiiiuuesiiiinesiistssssissessasnessainsessaanssaaannssasannesssannnesss 6371
24.10.4.8.1 Message Handler OVEIVIEW ....uuvueeiiueeiseiitirssiassssiassasssisssassaessaneiannesanns 6371
24.10.4.8.2 Receive/TransSmit PriOrity v.uuuuesevsssisissrisssrseiassiserasssiss i asssinsassrn 6372
24.10.4.8.3 Transmission of Messages in Event Driven CAN Communication.........cvvvvereirinnsss 6372
24.10.4.8.4 Updating @ TransSmit ODJECT ....uuiueiiieriite i s rrneans 6373
24.10.4.8.5 Changing a TranSmit ObJECT. ....uiuuieiiiiii it rra e r s s aaane e aanas 6373
24.10.4.8.6 Acceptance Filtering of Received MeSSageS. .. cuvuriiiiieriiiiiiesiiiineiiairesiaanneias 6373
24.10.4.8.7 Reception Of Data FramesS....ovuuiiuiiiieiiiiiie i ras 6373
24.10.4.8.8 Reception Of REMOE FramesS ...uuuei ettt et rraae e ssaanr e saaanrssaaannesaanes 6374
24.10.4.8.9 Reading ReCeiVed MESSA0ES ..uivuuuieiiiiniteiiintesiinntnsiainresraanrsssainnssasannrsssnnns 6374
24.10.4.8.10 Requesting New Data for a Receive ObJECE ....vvveiiiiiiiiiiiiiriiiri e naes 6374
24.10.4.8.11 Storing Received Messages in FIFO BUffers .....ocvvviiiiiiiiiiiiiiiiiinna 6374
24.10.4.8.12 Reading From a FIFO BUfer ...iiiuieiiiiii i s 6375
24.10.4.9 CAN Bit TimMiNg . ueeessneesssannnessannresssanneessaannessaannessaaannessasnnessasnnesssssnnessesnnnnsnn 6376
24.10.4.9.1 Bit Time and Bit Rate.....viuuiiuiiiiiiiiiiii i s 6377
24.10.4.9.2 DCAN Bit TiMiNg ReQISIEIS . . uuutiiiuteiiiinineiiiistesrairsrrsinressiasressainnssasannreaannns 6381
24.10.4.10 Message Interface REISIEr SEtS ...uuiiuiiiieiiiie i i e aas 6384
24.10.4.10.1 Message Interface Register Sets 1 and 2.....cceeiiiiiiiiiiiii i raaanneaaaas 6384
24.10.4.10.2 IF3 REQISIEI S tuuiiutiiinriiiseiitiiiteii it reaans 6385
24.10.4.11 MeSSAGE RAM 1 utiiiiitiiiite it s s s 6386
24.10.4.11.1 Structure of MeSSage ODJECES .uuuuuirutiiteiis i raas 6386
24.10.4.11.2 Addressing Message ObjectS iN RAM ....uueiiiiiiei i riitss s ssananeaanas 6388
24.10.4.11.3 Message RAM Representation in Debug/Suspend Mode .........cevviiiiiiieiiieiniennnns 6389
24.10.4.11.4 Message RAM Representation in Direct ACCESS MOUE ...ovvueiiiiiiiiiiiiiiieiiiiaaesss 6390
B B 3 2 O AN A I o T - o o 6391
24.10.4.12.1 CAN Module INt@liZatioN. .....ueiiseiiieiire i raas 6391
24.10.4.12.2 CAN Message Transfer (Normal Operation)........cuveeeeeerriieeeiriinesiaanneesraaneeeas 6393
2t O e B I o 1Yo T [ 6394
2 B 3 T 1 1 B o o 6397
24.10.5 DCAN RegiSter MAnUAl ......uuuieiiiiie i i et e s e e s s s e s sa e s s anann e s sannnnessanns 6398
24.10.5.1 DCAN INStANCE SUMIMAIY 4 ttttetttiiirnnnnnssssnnseeeeesssssssssssasssssnmmeessmmimssssssssnnnnnes 6398
24.10.5.2 DCAN REQISIEIS 1tuuuttistiiueeinterse it rattrs st taat s sa st aiassarerassianeasans 6398
24.10.5.2.1 DCAN REQISIEr SUMMAIY . .uuieiinieetiantessaantsessaanressaannesaaansessannrssaaannessannes 6398
24.10.5.2.2 DCAN Register DeSCIIPUON . .uuuiiiuusesiiinsseirissesraantssrsansresrannnsssainnssasannrsssnnns 6400
24.11 Gigabit Ethernet SWItCh (GMAC _SW) ... uuiiiiiiiiiie s s s s e ernes 6451
24.11.1 GMAC_SW OVEIVIEW t.uueeustssssesunsssasesasesssesastsssssasssstesasetsisssantaisesirsasrerareisns 6451
Ot O O =T (1 6451
24.11.2 GMAC_SW ENVIFONMENT 4 1tuutiiueiiatesteiaseisisssastssassaasssassaasssas s s sssssansssasssanesnnns 6454
2 Tt R [ T =T = Lo 6454
24.11.2.2 RMIINIEITACE 1uvviitiiitiiiieiiiii i i s e raaes 6455
24.11.2.3 RGMI INTEITACE . vuuutite it r s r e s rs e s s e e rans 6456
24.11.3 GMAC_SW INtEGIrAtiON 1. uetustisssesustirssesaseiseerassssss s saare s sasrsassaasrsassrareranns 6458
24.11.4 GMAC_SW FuNctional DeSCIPLION ... uuettsssssisiastessaiatssssiseessasnnsssainnssssannrssaaannesssnnes 6461
24.11.4.1 Functional BIOCK DIagram ....eiessiussiinerseineesssinss i sasssasssasssnnssaseraseaannssns 6461
24.11.4.2 GMAC_SW POIS t1uutiuseisssnussiasssrssiassesssiasssistsats i iaserasiasssasraarsiareianns 6461
24.11.4.2.1 Interface Mode SeIECHON 1.vuvisiiiitiiiisiiisiii i 6462
2t I S S O o T 4 o 6462
24.11.4.3.1 SubSYStEM ClOCKING 11 uuvtiustiiteiisisie i e raaes 6462
48 Contents SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
24.11.4.3.2 INterface ClIOCKING .. uuuutiutiiaeiit it r st e e r s s s e aan e anns 6462
24.11.4.4 SOMWANE IDLE ..uuiiueiiitiiie i e 6462
24.11.4.5 Interrupt FUNCHONANTY ..uueiietesiiee s rr e s s s s sr s e s s e s sranneenss 6463
24.11.4.5.1 Receive Packet Completion Pulse Interrupt (RX_PULSE) ......ccvviiiiiiiiiiiiiiiiieas 6463
24.11.45.2 Transmit Packet Completion Pulse Interrupt (TX_PULSE) ....cciiiiiiiiiiiiiiiiiieeenns 6464
24.11.45.3 Receive Threshold Pulse Interrupt (RX_THRESH_PULSE) ......ccvvviiiiiiiiiiiininenns 6464
24.11.4.5.4 Miscellaneous Pulse Interrupt (MISC_PULSE) ....vviiiiiiiiiiiiiiiinie i anaees 6465
B2 O S ST 1 (= ¢ {0 o1 == o3 o 6466
24.11.4.6 RESEL ISOIAtION 1uutiiutiiiseiissiiintiite i s 6467
24.11.4.6.1 Reset Isolation Functional DeSCrPtiON ...uueerieeiiseiririri i eaes 6467
241147 SOMWAIE RESEE.. ettt ra st a s aaaes 6467
T B O 6468
24.11.4.8.1 CPDMA RX and TX INtErfaCeS ..uuuuiiiniiiiiiiteiiiteniinsniss s i ssessinnssnnenanes 6468
24.11.4.8.2 Address LOOKUP ENQINE (ALE) ....uuuuiiiiiie it iiiee s raate s ssannessannneesnannneannns 6470
24.11.4.8.3 Packet Priority HANAIING «..uueieiiiiieiiiiiir i s ie s s s r s nrnan e naanes 6477
24.11.4.8.4 FIFO MemOory CONIOl .uuuuueiseinteiiseisee st sassar s ra s raessannaanes 6477
24.11.4.8.5 FIFO Transmit QUEUE CONIOl ..vviiiiiiiiiiiiiiii s e e e e s s e s s s eeenannnnnnnes 6477
P27 T I 5t N G AN o [ [0 IV To (=T N =4 T [ 1T 6479
24.11.4.8.7 Ethernet MAC Sliver (CPGMAC_SL) .viiiuiiiiiiiiiiierins i ssessinssaees 6485
24.11.4.8.8 Embedded MemOriES. ..uuuueiiterntinsesstirte s s i rannsrans 6489
24.11.4.8.9 FIOW CONIIOl 1uutiiteiintiiintiissi i sa e aannens 6490
2t 50 04 0 S o ¢ - o 6492
Bt 0 I I oo T = = o 6492
24.11.4.8.12 EmuIation CONIOl «..uuuiisiiisiiiiiiiiiii i 6493
24.11.4.8.13 FIFO LOOPDACK . uvnuetitiiseiiterieinee st rts e e s s s s r e s arn e rnns 6493
24.11.4.8.14 Device Level RiNg (DLR) SUPPOI . . ciiee i iaaieessaanne s saansesssanaessaanneeanns 6494
24.11.4.8.15 Energy Efficient Ethernet Support (802.382Z) .....ueviviineeiiiiiieriiiineiiiinesiianeeeas 6494
24.11.4.8.16 CPSW_3G Network StatiStiCS +uuueivuurriurirseiiiiieriirissinernssnssinrsasesaes 6495
24.11.4.9 Static Packet Filter (SPF) .uuueiiistiiiiiiiiiie s s ss s raeaaes 6500
T e T B e e O =Y = 6500
24.11.4.9.2 SPF Functional DeSCIPLON ..uuueiiueireeiiteiiseisieeriasissssisrsnssrasssasssannssnssnns 6500
24.11.4.9.3 Programming GUIOE .. ..eeuiuueesiiieeiaiantessaaseessaansesaaanresaaannessaannnssaannnessannes 6516
24.11.4.10 Common Platform Time SYNC (CPTS) . uuiuuuiiiiiiieiiiiineiaiis s ssannsesssannes 6517
24.11.4.10.1 CPTS ArChItECIUIE +.uusiiueeiteraeiaeerat e rr s s a e s aa e nsrnees 6517
24.11.4.10.2 CPTS IN@liZAON 1t uuutisteiseisnerississs e sre s e rae s aanes 6517
24.11.4.10.3 Time StampP ValUe ....oiiuueiiiiiiiiiiiiiinsis s ssnaae s saisse s ssansse s sannnessannnes 6518
Dt 0 S V7= o 1 6518
24.11.4.10.5 TiME SYNC EVENES .. uuiiiiiiiiiiiiiteai it rr e e s s iae e s s aaa e s saanne s ssann e s sannnassannnns 6518
24.11.4.10.6 CPTS Interrupt HaNdliNg ....eeeiiiueeeiiiieiiiiersirssssiiaessssisssssaansssninnssasnes 6522
2 I R O o o T 1= gl 0TS o ] 0 6522
24.11.4.11.1 TX BUFfEr DESCIIPLOIS «uietetiiteeeeaetess st ssaane e ssaann e saaann e s ssannnssaannnessannes 6523
24.11.4.11.2 RX BUFfEr DeSCHIDONS . st iuutetiistneisintessaisssssainsessainesssaianssssasessaainnsssnnnes 6525
St 0 1 /1 [ 6528
24.11.4.12.1 MDIO Frame FOIMMALS ....uuuieiiinrniiiianieiiiisreisiiasesssssseiasiasssisssesissssnesiannns 6528
24.11.4.12.2 MDIO Functional DeSCHPLION w.uuuuueiiiisetiiianeeisisressaiarssrainressannrsssainnsssnnns 6529
24.11.5 GMAC_SW Programming GUITE .....eeiseirueerissinserintersesaseisissrassssisssinssansssasaainesns 6529
B O W0 A I = 1 1] 10 o T= =T 6529
24.11.5.2 RECEIVE OPEIAtiON «uuuusseiiisnesssassnessassesssassre s ssaansessasnnssaaisnssasasssstsssnnesss 6531
24.11.5.3 MDIO Software INtErface .....cvveeiiieeiiriiiri i i e eaes 6533
24.11.5.3.1 Initializing the MDIO MOAUIE .......ueiiiiiie i r e rr e s s rnanne e ananas 6533
24.11.5.3.2 Writing Data TO @ PHY ReEQISIEr ...uuueiiiiiieiiiiiei i i s s sninn e aaas 6533
24.11.5.3.3 Reading Data From @ PHY ReQISIEr ...uuiiuiiiiiiiiiiiiiiriii i e nnes 6534
24.11.5.4 |Initialization and Configuration of CPSW ......ciiiiiiiiiiiiiiii s 6534
SPRUIC2D-January 2017 —Revised April 2019 Contents 49

Submit Documentation Feedback

Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
24.11.6 GMAC_SW Register ManUal ... ..ccvueiiuiiriiiiiirieiie s s s ssias s snassaeasanssans 6535
24.11.6.1 GMAC_SW INStaNCE SUMMANY +..uuusetiiinsneriiisnasisissnesiaasnsssssanrerssasressaiasesssssnnes 6535
O T TS T =0 L] (= 6535
24.11.6.2.1 SS REJISIEr SUMMAIY tuuutiuuteistieeratiate it rae i ransrns 6535
24.11.6.2.2 SS RegiSter DESCIHPLION ..uueeiiiitetiiateeiaanressaanre s saansesaaanresaaannssaaannsssannns 6536
B O T T O ] G I =T 0 L] (] 6544
24.11.6.3.1 PORT ReQIStEr SUMMAIY .euuuutiutinntirnteiineianerinrissssinssans i 6544
24.11.6.3.2 PORT Register DEeSCHPON ..uiieteiiiaieeiiaerersaanressaanressansesaaannesaaannesaannes 6545
B Y T O o I (=T S] (= £ 6592
24.11.6.4.1 CPDMA REQiIStEr SUMMAIY .uueuutiruneinternsiaessisssansssisssanerassiaiessirrannsinns 6592
24.11.6.4.2 CPDMA RegiSter DESCHPLION ..uuuueeeiietesiiantnriranresraanrersaannresaaanreraaannessanns 6593
24.11.6.5 STATS REQISIEIS t1uutiiuteiintiiintiisteiisiiteriiiisa i i areraseianns 6621
24.11.6.5.1 STATS REQIStEr SUMMAIY .uuutiruneineirariante ettt aeiaisrarsans 6621
24.11.6.5.2 STATS Register DEeSCIPUON 1.uueiistiiiseiitirseiisisasriss i aairraesrns 6622
24.11.6.6 STATERAM REQISIEIS 1uvtiiutiiistiiteiistiiiteiistiiisiiat e iassisinsassisisssinaserasannns 6639
24.11.6.6.1 STATERAM ReQIiSter SUMMAIY ..ueiuuiiiuneiintininriissisinesirssissiassanseraeiannesanns 6639
24.11.6.6.2 STATERAM Register DeSCIPLION . ..uuiiieiiiiinesiaintesiaannessaanressaanreesaannreranns 6640
O T A O e ST =01 (= £ 6655
24.11.6.7.1 CPTS ReQIStEr SUMIMAIY .tuuuutiueiruntinnteianeiseeranrsssssinsssins i 6655
24.11.6.7.2 CPTS RegiSter DESCHPLION ..iieieiiianteeiaansessaanressaanresaaansesaaannesaaannsssannes 6655
B O S0 B I =T ] (= £ 6661
24.11.6.8.1 ALE ReQiSter SUMIMAIY .ueiuueiiutiineiaterneiaeesssiasssisssansrassiaessinrsannsrnns 6661
24.11.6.8.2 ALE RegiSter DESCHPLION . ..ueiieteiiiaeteeriateesaaanresaaannessaannesssaansssaaannessannes 6662
B O SRS S| =T o] (= 6672
24.11.6.9.1 SL ReQISIEr SUMMAIY .uuuiiiuterntineerntirte et rans s rannssnns 6672
24.11.6.9.2 SL Register DESCHPLION ..uuueeiiietiiateeiaanressaaare s saaneessaanresaaannssaaanneesannns 6673
2 o O 0 0T 1Y 0 1@ =0 3 (T 6681
24.11.6.10.1 MDIO ReQIStEr SUMMAIY ..uuutiuueiruntinnterneiaresasrissssisssannsraeiaiessarrainsranes 6681
24.11.6.10.2 MDIO Register DEeSCHPLON ..iieseiiiiieeiiae et raare s raaareesranressaanreeaaanneeaanns 6682
O 0 A 1V =T 0 L3 (T 6691
24.11.6.11.1 WR REQISIEr SUMMAIY  ueiuuteiutirueernterssiasessiss st sarssasssaseaainrranssnns 6691
24.11.6.11.2 WR RegiSter DEeSCHPLON ...uuiiieiiiiiateeiaite e raiae e rr e sar e s rraae e saannesaannes 6692
B O 0 S e e =T 0 L3 (] 6701
24.11.6.12.1 SPF ReQIStEr SUMMAIY .ueiuuteiueinnsinterss i sansrassiasssinrannsrnns 6701
24.11.6.12.2 SPF Register DESCIIPLON ..vuteiissiisiritintiissie i rannaraes 6702
24.12 Media LOCAl BUS (IMLB) . .utuinuuateiisatssssiaeessasse s ssassss s sasse s ssaasssssanssessaannnsssannnsssssnnnssssnnnnss 6715
24.12.1 MLB OVEBIVIBW . . uetetueeessaetessaannessasnnessaannesaasnnessaannnsssannnessasnnnsssannnesssnnnessssnnees 6715
24.12.2 MLB ENVIFONMENT L 1 uttiistesesssssaas e sse s s e s s sa s st s saa e raa s sa s e sas e aaas e s raaneaanes 6715
24.12.2.1 MLB IO Cell CONMIOIS .. uueiistiiintiitiiisiiit i ras s raseaaaes 6716
24.12.2.2 Doubling the MLB CIlocK Line FreQUENCY ... uutirteiineiiieeiintisiaesanesisssasssinssasesnneas 6719
P22 2 S /| = T ) (= = Lo 6720
24.12.4 MLB FUNCtioNal DeSCHIPLION . uuutetiatssssietessianssssins s sssnesssansesssasssssaasnsessaannnsssannns 6722
2 A St =T To3 Qi D=V > 6722
24.12.4.1.1 MedialB Core BIOCK. . .uuuiiseiiteiittiiienire s raes 6723
24.12.4.1.2 Routing Fabric BIOCK .....uivuuieiiiiiiiii i i 6724
24.12.4.1.3 Data BUffer RAM . ...t s st a s e s se e e saane e s saanne e saannnessaanneraannnes 6724
24.12.4.1.4 Channel Table RAM ...t e aaes 6724
24.12.4.1.5 DMA BIOCK tiuutiiitiiiiiiiiiiiiisi i e e 6731
24.12.4.2 Software and Data FIOW for MLBSS .....uiiiiiiiiiii i e e e e 6737
24.12.4.2.1 Data Flow For Receive Channels .......civiiiiiiiiiiiiiiniiii e 6738
24.12.4.2.2 Data Flow for Transmit ChannelS.........cvvieiiiiiiiiiiiiiiii e 6738
24.12.4.3 MLB Priority On The L3_MAIN INtErCONNECT ...uviiiiirieiiiterie i naaeaas 6739
24.12.5 MLB Programming GUILE . ... ..ueeiieteiiiiteeaaaantesaaaanessaans e ssaannessaansastaansessannnesssnnnes 6739
50 Contents SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com

24.12.5.1 Global INitialiZation. ... ..eeeuseeesiseeesseane e seaee e ssaane e ssaanneesaannnesaannnesaaannnrsaannnesss 6739
24.12.5.1.1 Surrounding Modules Global INitialization ........vvvevvieeiiiii e 6739
24.12.5.1.2 MLBSS Global INitialization .......oeeeeeiiieieiniirsirsiis s ssasesaaanes 6739
24.12.5.2 MLBSS Operational Modes Configuration........oeeveeeisieerieninieiinis i, 6744
24.12.5.2.1 Channel SEIrVICING «ueuuueerseiiunerseiissristate i 6744
24.12.5.2.2 Channel Table RAM ACCESS ..uiiiiuuiiiiiininsiiiisteiianntssrsisressaanrsssainnssasannssssnnns 6746
24.12.6 MLB ReQIStEr MANUAI «..uviistiieiiite ittt r s s s s e s s a s e s s s s r s ra s aaneanaes 6747
24.12.6.1 MLB INSTANCE SUMIMAIY . euttttteeiiiiiinininnnnnnnneseessssassaaasssssssssrressstsmmmsssssnnnnnnnnes 6747
B T Y0 B =T £ =) 6747
24.12.6.2.1 MLB REQIStEr SUMIMAIY 1.utiuuteinsirnsinterinsiaeesnstasssisssansrassiaeesinrsannssnns 6747
24.12.6.2.2 MLB RegiSter DESCIIPHON . ..uuiiiseiiiaeteiiaateesaianressaiaresaaanesssannesaaannesaaanes 6748
25 LAY Y (OS] B ] 1 1 PN 6766
25.1  ©MMC/SD/SDIO OVEIVIEW . tuiustissssssansnsssnassannsssstasessasssanssssssassssasstaetssnstantsiessanrmmnnsinnns 6767
25.1.1 eMMC/SD/SDIO FEAMUIES ...uuuieirineersaannessaanessaasnnessaannessaannnessaannessaanneessannnersannnes 6768
25.2  eMMC/SD/SDIO ENVIFONMENT .. uuttiateiiaetesaaessaaaaae s saaas e sssassessaaasssssantsssaanntsssannnsssssnnses 6771
25.2.1 eMMC/SD/SDIO FUNCHONAI MOGES .. uuiiueiratiinteriatinteiaeeiaieesaassassssaassansrasssaneesannsans 6771
25.2.1.1 eMMC/SD/SDIO Connected to an eMMC, SD, 0r SDIO Card ......ccvvviiieeiriiinnrirannnerrannes 6771
25.2.2 Protocol and Dat@ FOMMAL. .. .uueeeiiieteiiiittesriiaee s ians s sa s s ssaan e s sanae s saaans et sannnassaannes 6772
2530702 R = (0] (o oo R 6773
AT A O - | - N o ] 0 0T 6775
25.3  eMMC/SD/SDIO INtEOIAtiON .. .uueeiieeeiiaiaee s s ane s saate s ssaaase s saaat e s saaantsssannnessaannresaannness 6778
25.4 eMMC/SD/SDIO Functional DESCIIPLION +.uuuetetiiiteesiaeressaannessasnneessasnnessasnnessssnneessannnessennnes 6784
P23 TR 0 R = (o Tt I T Vo | = o o 6784
T (51T 6784
25.4.2.1 HaArdWare RESET ..uuiuuiiieteiteiitesietiatssiassaterasssaessaatsatssaassannssanstanessanrsannssnns 6784
25.4.2.2  SOMWAIE RESET ..ttt ittt i s st sa e e et s e e s saanee et sanne s raann e e n e aanan 6784
25.4.3 POWEr MaANAQEIMENT . uuuttttetiiiiiisaiissstrreeesssssrsaaaasssssssseessstsssaasssssssnnnmeessssmssmns 6785
25.4.4  INTEITUPL REQUESES tuttttttttiiissssssssssssnnnsssssssmmmsssssssssssnnmmssssmmmmmmsssssssssnmmmeemmmmmmnns 6789
25.4.4.1  Interrupt-Driven OPEIAtiON ...ueuusssssssrssisserssissesisrsrss e sarrerasrssisesasrsaareraeaanns 6792
ST o 11T 6792
25.4.4.3  ASYNCNIONOUS INTEITUP . 1ttt ineeetseeeesessneesseanneesaaneesaannessaannesssannnesssnnnesssnnnnessnn 6793
25.4.5 DIMA MOOES 1. uttueernternnesaneesanesannsssnssannssanesaneeaanesasnsssnesannsssneseneessnersnnmesnessnnesnnes 6793
25.4.5.1 Master DMA OPEIatiONS ...uuuuuseiruetssraatessaintessaiatessainsssaassssaaansessaasssssannnsssnn 6793
25.4.5.1.1 Descriptor Table DeSCPtON .. uueteretee it eeeineesaasneesaasnnessaanneessannnessannnessennnes 6794
25.4.5.1.2 Requirements fOr DESCIIPIOIS. ..uuuuutiieiratiite s rarrraes 6795
25.4.5.1.3 Advanced DMA DeSCHPLION . ...ueiueteiiiitteraiatessaiasesssaas s saaassssaansessaansassaannns 6796
25.4.5.2 Slave DMA OPEIatiONS .uuuetseueesseanseessanneesssanneessasnnessasnneessssnnessssnnessssnnessessnnesss 6797
254521 DMA RECEIVE MOUE ... .eiiietiiiiiieere et raa e saane s saann e s saannessaannnesaannneraannnes 6797
25.4.5.2.2 DMA TranSMIt MOOE ...t r e st iae st s aase s raaata s sr s r e s sann e s aannes 6798
25.4.6 MOOE SEIECHON 1 uutiite ittt s s e s r e s et r e 6799
25.4.7 BUFfEr ManagemMeNt ... et e s s 6799
DA 0t R = - = T 6799
25.4.7.1.1 Memory Size, Block Length, and Buffer-Management Relationship ..........cccevvvinenn. 6802
25.4.7.1.2 Data BUffer StatUS.....eiiiiiii i e e 6803
BT T I - 1S (T G 0T 6803
25.4.8.1 Different Types of COMMANGS ..veiiiiuieriiiieesiiintestaannreseaanressaannressaaneessasnnesssnnnness 6803
25.4.8.2 Different Types Of RESPONSES .. .uutiiuiiiistiiteiiiri i raeaaaes 6803
25.4.9 Transfer or Command Status and Errors REPOIMING . ...evveeeeiiiiieiiiiinesiiinnsirannsessannneeanas 6804
25.4.9.1 Busy Time-Out for R1b, R5b RESPONSE TYPE «eviiiieiiiiiiieiiiiieessiinnesseanneessannnessannnes 6805
25.4.9.2 Busy Time-Out After Write CRC STAtUS ...vuuuseiiusirnriissiiseiaesissiasssissssnsnseiannanans 6805
25.4.9.3 Write CRC StatuS TiME-OUL .. .uuuiiiniseiiiieeiaatte st ssaaass s saaan s saaianssaaanssssaannnesss 6805
25.4.9.4 Read Data TiME-OUL ..uuueiueiieeriatireeristsansraeisiessansssasssasssaatstastsiessanrsansssanes 6806
25.4.9.5 Boot ACKNOWIEAJE TIME-OUL . uuuuutiuteiseineeraneiseesirr s arss s saseraneaaaes 6807
SPRUIC2D-January 2017 —Revised April 2019 Contents 51

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
25.4.10 Auto Command 12 TiMINGS «ueeuuueeunerneirunerasrtasesasrsare e iainerasssarsssarsaarsrasiainesns 6808
25.4.10.1 Auto CMD12 Timings During Wrte TransSfer.....ooee e e e aaaes 6808
25.4.10.2 Auto CMD12 Timings During Read Transfer.......uveeiiiiiiiiiiniiinsiie s snines s nnnnes 6808
P25 TR 5 R = 10 (=T ] (] o 6808
25.4.12 Output SIgNalS GENETALION ... .ueeiiteeisaete e aaaat e saaan e e saaaane s saan e s saannnessaannessaannnsssannes 6810
25.4.12.1 Generation on Falling Edge of MMC CIOCK ....ciiiiiiiiiiiiiiiiii i s saaaes 6810
25.4.12.2 Generation on Rising Edge of MMC ClIOCK .....uviuiiiiiiiiiiieni i nneeas 6810
25.4.13 Sampling CIOCK TUNMING .« uuuuttiiiteasaaeeesaane s saaiae e ssaaane s ssannn st sannnessaannasssannnessannnes 6811
25.4.14 Card Boot MOde MaNagEMENT ...u.uuesetiiatesraiatressanressaiasesssasessaannssaaasesssannsssannes 6811
25.4.14.1 B0Ot MOde USING CMDO ...uuuiiuseinsineeiaseissesssssss s sssssassssnssannssasssansasannsans 6812
25.4.14.2 Boot Mode With CMD Line Tied t0 O.uuuueeiiseirnrinnssriseianesississsssisssaserassiannesannins 6812
25.4.15 MMC CE-ATA Command Completion Disable Management .......c.ccvviiiiiiiiiiiiiiiiieinninens 6813
25.4.16 T eSt ROOISIEIS 1 tuuttiuteiterte st irae ettt a e e s s r e et e e 6813
25.4.17 eMMC/SD/SDIO Hardware StatuS FEAtUrES ...uvuueirseiiseiiserinnsrissiissisinsrasisisssinrssaneias 6813
25,5 eMMC/SD/SDIO Programming GUIOE ....euiuuesersuusesrinnesssinessssissssssassnsssassnestsssnsssansnessannnns 6815
25.5.1 Low-Level Programming MOGEIS .....vuueiueiiiiiiiiiiiiie i s s s e e rnnaaas 6815
25.5.1.1 Global INItiAliZAtION . uueisseiseiieeria s 6815
25.5.1.1.1 Surrounding Modules Global Initialization.........ccevviiiieiiiiiii e 6815
25.5.1.1.2 eMMC/SD/SDIO Host Controller Initialization FIOW .......cvvivviiiiiiiiiiiiiiiniienaeen 6815
25.5.1.2 Operational Modes ConfigUration .........uueieeeiriieeiiianresraarerraaanresraanrresaaanreraannness 6818
25.5.1.2.1 Basic Operations for eMMC/SD/SDIO Host Controller.........ovveeiiiiiineiiiinesiiinnnennns 6818
25.5.1.2.2 BUS VOItAGE SEIECHON . .uiiuutiiteiiteriseiate st s e e aaineaanns 6835
ST T N7 T = To o 1Y/ [ To (I @ o] T 11 =1 1T o I 6836
25.5.1.2.4 SDR104/HS200 DLL TuNiNg ProCedUIe......uuuiiiuiesiiiniesiiininesiinsessiinnsssainnsssnnns 6839
25.6 eMMC/SD/SDIO ReQIStEr MANUAI ..vuuuueiuseiteiseiaeeriatiaats e i e s s s s sas s s s sarssanssannaaaes 6841
25.6.1 eMMC/SD/SDIO INSANCE SUMMIAIY .. uttusetunsrastsrssesinnsssesaseisisesassssisssasrssareraessinerans 6841
25.6.2 eMMC/SD/SDIO REQISIEIS v uuututiutiusensessrrsissssersrastassrae s assasssesarransanens 6841
25.6.2.1 eMMC/SD/SDIO REQIStEr SUMMAIY . uuuueeuuseinneirnrsannsrissianeeranssasssisssannerasiannesins 6841
25.6.2.2 eMMC/SD/SDIO Register DeSCIPLON w..uueiistiisseriarirseiiseiiissiasisisssirssareaeaaanerns 6843
26 Shared PHY Component SUDSYSTEM ...ttt e e e e e e e eeens 6912
26.1  SATA PHY SUDSYSIOM L .utiiiiiieitiisieesasieee s sainee s saanneessaaseessaannaessannressaannessesnnnesssnnnessssnnnnss 6913
26.1.1 SATA PHY SUDSYSIEM OVEIVIEW .uuutiiuseiunerssisssssisssassssaseiasesasssasssnsssannsraseiannesns 6913
26.1.2 SATA PHY Subsystem ENVIFONMENT ....ueeteiiiitteiniitssraitesssannssssainsssssanssssaannnsssannes 6915
26.1.2.1 SATA PHY 1/O SIgNQAIS «euueiutisiisiiitiisins s aaes 6915
26.1.3 SATA PHY Subsystem INtegration. . ..ueieseiseerissirsesisineasesse s ssne s san s aaneaaes 6917
26.1.4 SATA PHY Subsystem Functional DeSCHPLiON. .. ...ueeiiitesiiiiteiriiresssanrssrannresaaaneeeaanns 6920
26.1.4.1 SATA PLL Controller L4 Interface Adapter Functional Description .......ccvvviiieeeriiineennnnns 6920
26.1.4.2 SATA PHY Serializer and Deserializer Functional Descriptions.......ccvvvievvinrininsiineinneen. 6920
26.1.4.2.1 SATA PHY RESEI..uuuuiiutiutitiititiisire i sarsaaeaae e 6920
26.1.4.2.2 SATA_PHY ClOCKING . ttttiiinttitiiineeisaineessasnnesssanseessannressaanneessannressssnnesessnnees 6920
26.1.4.2.3 SATA_PHY Power Management......uuveieererriunrerriinnerrsisreiasissesrsssesiasisrerianns 6921
26.1.4.2.4 SATA_PHY Hardware REQUESES .. ...uiiiiieiiiiiiieiiiiteersiiae e sasies s anias s ssananessanns 6921
26.1.4.3 SATA Clock Generator Subsystem Functional DesCription .....cvveeeviiiiesssiieerianneessannes 6921
26.1.4.3.1 SATA DPLL Clock Generator OVEIVIEW ... .uueiusersseernsssssssisssanesnssisssrinnsannssnns 6922
26.1.4.3.2 SATA DPLL Clock Generator RESEt.....uuvieiiiiiiiseiiiiiriiiinisine i 6923
26.1.4.3.3 SATA DPLL LOW-POWEN MOUES 1.vuuviusirueiusisissiraeinsasssserennssnsssasresansasenaeraens 6923
26.1.4.3.4 SATA DPLL Clocks Configuration ......veevssssrseinssisissiiisisssinrnssaessinssansesns 6923
26.1.4.3.5 SATA DPLL Subsystem ArChiteCIUre ......ueieiiiiiieiiii s r e aaaes 6924
26.1.4.3.6 SATA DPLL Clock Generator Modes and State Transitions .......cvvevvuevierieiisernerienne. 6925
26.1.4.3.7 SATA PLL Controller FUNCLONS ..uuuuuiisseistinse i sasssssssnsssssssnnessnssansssnns 6928
26.1.5 SATA PHY Subsystem Low-Level Programming Model .........cooeiiiiiiiiiiiiiiiiiiiieee e 6931
26.2  USB3 PHY SUDSY S EM . . utttiiiietesesinteesassneessaneessaanneessannessasnneessannnessesnneessssnnessssnnessssnnnes 6933
26.2.1 USB3_PHY SUDSYSIEM OVEIVIEW. 1 .uutiiseiiuserssisssesisssrserasessissrassssisssnsssaansraeaannesns 6933
52 Contents SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com

26.2.2 USB3_PHY SubsysStem ENVIFONMENT ...uuueeiistisssitirteianeisiesransssisssansssasssaneasinesannins 6935
26.2.2.1 USB3_PHY 1/O SigNaAIS .utuiuseiiuterintissssnssinsesaseissesisssssssasssasssassiansssansannsrnns 6935
26.2.3 USB3_PHY Subsystem INtegration .. ...ueuvseseseisissesiiinsssisisrsssaisnssssinnrsssasnnssasannesisanes 6937
26.2.4 USB3_PHY Subsystem Functional DeSCIPON ....uueiiseiiieisitiinsiissianesrissisinssinrsrnessaneaas 6940
26.2.4.1 Super-Speed USB PLL Controller L4 Interface Adapter Functional Description ................ 6940
26.2.4.2 USB3_PHY Serializer and Deserializer Functional Descriptions .......vvvveeeiiiinieiriiineeinns 6940
26.2.4.2.1 USB3_PHY MOQUIE RESETS .uuuuutiteiistiieeiiterse i s sassssiassarssassaessanssanes 6940
26.2.4.2.2 USB3_PHY Subsystem ClOCKING +..uuiiueiistiiteiiseiiriiasissnssnsessnesinnsanns 6940
26.2.4.2.3 USBS3_PHY Power Management. . ..oouuiiuussessseriiiiiiisiiiisssssnreessssimmsiisisssssnnnes 6941
26.2.4.2.4 USB3_PHY Hardware ReQUESES .. ..uiiueerietiiieiineiiieerintisisssiansssssansssinssannssnns 6942
26.2.4.3 USB3_PHY Clock Generator Subsystem Functional Description ..........cevvieiviniiinnininnns 6942
26.2.4.3.1 USB3_PHY DPLL Clock Generator OVEeIVIEW. .uuuusssesssisiissssssssssssssssssssimmssssssnnnns 6942
26.2.4.3.2 USB3_PHY DPLL Clock Generator RESEL.....cvevviuiiinsiiiniiiieiineiiiinnsaeiannesinnss 6944
26.2.4.3.3 USB3_PHY DPLL LOW-POWEr MOUES ...utiuutiiuteiistinisniissinisssinesassiassssinssannerns 6944
26.2.4.3.4 USB3_PHY DPLL Clocks Configuration ......uiveesssssisssssssinesersinnneissinssssinnesisanns 6944
26.2.4.3.5 USB3_PHY DPLL Subsystem ArcChiteCtUre .......cvvieerieriiiiiiiiiineiisieerirsseeanes 6945
26.2.4.3.6 USB3_PHY DPLL Clock Generator Modes and State Transitions .......cevvveeriseisinenans 6947
26.2.4.3.7 USB3_PHY PLL Controller FUNCHONS ...uiissssssssiisiiiiiisssssssssssssssiimsssssssnnnnnes 6950
26.2.5 USB3_PHY Subsystem Low-Level Programming Model .........cciviiiiiiiiiiiiiiiiiienaens 6952
26.3 USB3 PHY and SATA PHY Register Manual .......c.evieiiiuiiiineiiniriieiiniassiss i sansssnnssans 6954
26.3.1 USB3 PHY and SATA PHY INStanCe SUMMAIY ...uuueeiiiiueesiiisresiainnnsssannssssannnssssinnssisnns 6954
26.3.2 USB3_PHY_RX REQISIEIS tiuuuiiuutiiuteiiseisnesistissesintsssesaseisinssassssisssasssaansrasiainesans 6954
26.3.2.1 USB3_PHY_RX REQIStEr SUMIMAIY 1uutiuueerstiinserisssrnsssasssansssassssisssisnssaseraeiannnins 6954
26.3.2.2 USB3_PHY_RX Register DeSCrPUON ..uiviueeiiiianeiiiinnesisisssisinnsessaannssssinnressannnes 6955
26.3.3 USB3_PHY _TX REQISIEIS 1 uuuutiiutiiuutirteiiutisnerastissssissssts s sannssnsssassanrsianianns 6961
26.3.3.1 USB3_PHY_TX ReQiSter SUMMAIY 1uueiuueerseiinserinnirnsssnssiansssassisisssassssnnsrasiannemans 6961
26.3.3.2 USB3_PHY_TX Register DeSCHPON .uuiviueeiiiiieeiiiitesiiisssisinnnessiinnssssinnressannness 6961
26.3.4 DPLLCTRL REQISIEIS .t ttutttttstesat sttt s s s s e e s s n e ssneans 6964
26.3.4.1 DPLLCTRL REQIStEr SUMMAIY ...uiuuutesiintnetsanressaanneessaansesaaannsssaanessaannssssnannesss 6964
26.3.4.2 DPLLCTRL RegiSter DESCIPLON .uuuueesisiuasessaissnsssannessansnsssaannsssaannsssainnssssannnes 6964
26.4  PCIE PHY SUDSYSIEM 1ttt s e s e s s s s s s s e s e s et e s s a et e s s a e s n e rnees 6971
26.4.1 PCle PHY SUDSYSIEM OVEIVIEW .uurusiiseisussiassisssssinssssesasessisssassssisssassssaserasssinerans 6971
26.4.1.1 PCle PHY Subsystem Key FEAtUIES ....uivuuueeiiiiniesiiisteiiinstsssainsessinnnsssainssssannness 6972
26.4.2 PCle PHY Subsystem ENVIFONMENT .. ..uiuiiisiiinie i rses i sas s rnasnneesannsans 6974
26.4.2.1 PCIle PHY /O SIgNQAIS «1uutiuteiiseinineiastisssiisrsesassssisssaasssss s ssasesaasssasssannssnes 6974
26.4.3 PCle Shared PHY Subsystem INtegration .......uveeeeesiiiiseiiiieiriissisrsssainnssasinnnsiannns 6976
26.4.4 PCle PHY Subsystem Functional DesCription.....u.evviesiieiiieeiiisiisisnisssssiassaessnneaas 6979
26.4.4.1 PCle PHY Subsystem BIOCK Diagram . ........eeeiiiieieiiiiiesiianeesiaannesiaanssssaanseesaanness 6979
26.4.4.2 OCP2SCP Functional DeSCHPLON «u.uuuesissssseisiasesssaasssssannessainnssssinnressainnssaaannnsss 6980
26.4.4.2.1 OCP2SCP RESEL 1 .uutiutirutianteintiate s iass st sats i s tas s sarssarsaanens 6980
26.4.4.2.2 OCP2SCP Power Management .. .uuuseisisreriiiareessinieisinsneissianssississsiasinesisnnns 6980
26.4.4.2.3 OCP2SCP TimiNg REJISIEIS .uueiiiuuisiriitteiniintsisiinessssisssiasisnssasanesisaanssssannns 6980
26.4.4.3 PCle PHY Serializer and Deserializer Functional DescCriptionS ......vovevvieeiineinineninineeas 6981
26.4.4.3.1 PCle PHY MOOUIE RESELS...uuiusiiitiiiteiisiriiie s nanesanns 6981
26.4.4.3.2 PCle PHY Subsystem CIOCKING +..uuuseiiiiieiiiiisriiessiisssiessssaaessaninsesinnes 6981
26.4.4.3.3 PCle PHY Power Management ....ueeeuriuseerrisnrerriasrerrisnesssissssrsasessasinesimnnns 6983
26.4.4.3.4 PCle PHY Hardware ReQUESES .. ..uuteiiiittiiiiaiteiaainessaane s ssaansssaannessaannassannnes 6983
26.4.4.4 PCle PHY Clock Generator Subsystem Functional DesCription ........vvveeeiiiiiereiniinneiinnns 6983
26.4.4.4.1 PCle PHY DPLL CIOCK GENEIALOr 1.uuiuuesintsrnseiaseesissianssssssanesansiaessinrsannsrnns 6985
26.4.4.4.2 PCle PHY APLL CIOCK GENEIAIOr. . .uuussirsstsistsrssiassssinssassssnsssanssraseiainssinnsanns 6991
26.4.4.4.3 ACSPCIE reference clock DBUfer ...vuuiiiiiiiiiiiiiiiiiiiiiiiii e 6994
26.4.5 PClePHY Subsystem Low-Level Programming Model.......c.ovcviiiiiiiiiininiiniinneennaeens 6994
26.4.6 PCle PHY Subsystem Register Manual.........cuiieieiiiiiiiiiii i rs i rsaias s s anane s annes 6998
SPRUIC2D-January 2017 —Revised April 2019 Contents 53

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
26.4.6.1 PCle PHY INStANCE SUMMAIY . v tutiuusteerriannesrasneessiasrsssassssssnssssiaasnssssanesisannnens 6998
26.4.6.1.1 PCle_PHY_RX REQISIEIS 1uuuuuiueititiaiiaeiitiasiisssassaniassasssssaniassanssssaninnsnnnss 6998
26.4.6.1.2 PCIe_PHY _TX REQISIEIS . 1uuiuutrueiutisiiserseiniasiassrerariassassrernrasasaraaanes 7004
26.4.6.1.3 OCP2SCP REQISIEIS .1 uutuuutintsrnsinaterseiasesisssass i s rasetaiessanrsarrssasiannens 7007
27 GeNEral-PUrpOSE INTEIACE. .. .ttt e e e n e e e 7010
27.1 General-Purpose INtErface OVEIVIEW .....uiiiueteiiiiseiraetesrair s ssiare s saians s saaaessaaannessaansasssannns 7011
27.2 General-Purpose Interface ENVIrONMENt ... eeeiiii i s i s s sanee s sssnn e s saaneesaannnessaannnessnnnes 7014
27.2.1 General-Purpose Interface as a Keyboard Interface .......ovvieiiiiiiiiiiiiiiiiiiiin e 7014
27.2.2 General-Purpose Interface SigNalS .....eeiiiieeiiiiii i aaaas 7015
27.3 General-Purpose Interface INtegration .....iceeeeiiiieieesiisessaaneessaanneesaasnnessasnnesssannnessannnessennnes 7018
27.4  General-Purpose Interface Functional DeSCrPLON ..uvusiiieeiitiriseiiri i raneaas 7023
27.4.1 General-Purpose Interface BIOCK Diagram ........oeeeeeiiiiessiiiiesiiiissiranressaanseeaaannresanns 7023
27.4.2 General-Purpose Interface Interrupt and Wake-Up FEatures ......cceviiiiieerriiineerssineessennneess 7024
27.4.2.1 Synchronous Path: Interrupt Request GENeration ... ..cvvveeriesirissrineiiierisierirraneas 7024
27.4.2.2 Asynchronous Path: Wake-Up Request Generation .......cceviveiesiiiiiiesiiiinesiiinasiaanns 7025
27.4.2.3 Wake-Up Event Conditions During Transition To/From IDLE Stat€.......ccevvviieeviiiinenrnnnns 7026
27.4.2.4 Interrupt (or Wake-Up) Line REIEASE ....c.viiiiiiiiiiiii i 7027
27.4.3 General-Purpose Interface Clock Configuration .........ivvveeiiiiieiiiiii i eraianeeeaas 7028
A7 5 75t R [ Yo 4] o S 7028
27.4.4 General-Purpose Interface Hardware and Software ReSet.......ccvvvevviiiiiiiiiiiiiiininnns 7028
27.4.5 General-Purpose Interface Power Management........vuveieeiiiiieeeiiiie s iiinasssanesessannneeanas 7029
A T R oo =Y G o o 7029
27.4.5.2 POWEI MBNAGEMENT 1. uuuteiinteerianterrisrerraiare s srasrerasss s ssasresraanrerraasrerraanrrersas 7029
A A W0 A o {1 o 1= o T 7029
27.4.5.2.2 OpPeratiNng MOOES ....uuueeitiieterisineesaasnessaanneesaannessaannessaanneessannressennnresssnnnes 7029
27.4.5.2.3 System Power Management and Wakeup .....oveevieiiisiriniiieiiiiirinsnssssineaanns 7030
27.4.5.2.4 MOAUIE POWEE SAVING .ettirnnnteiiinteinianesaaisessaaasssaaaasessaansestaaasssssannssssannnes 7030
27.4.6 General-Purpose Interface Interrupt and Wake-Up REQUESES ....vvviiiiiieiiiinnesiiinneessannnensns 7032
27.4.6.1 Interrupt REQUESES GENEIALION «..uuiiuseiiterseiieerinerate i e ras s sar e raneaannerans 7032
27.4.6.2 Wake-Up ReqUESES GENEIAtION ....uueeetiiiasetsaatesiaantrsssaanessaannsessanrsssannnssaaannesss 7033
27.4.7 General-Purpose Interface Channels DeSCPtON ....ueiiiiieeeiriiesiiiieeriaanrersaannreraannneranns 7034
27.4.8 General-Purpose Interface Data Input/Output CapabilitieS ...vvueevveeiiieeriiiiir e 7035
27.4.9 General-Purpose Interface Set-and-Clear ProtOCOI........cveeiiiiiiiiiiii i riianeeaaas 7035
DA Tt R 1= o 1 ) o S 7035
27.4.9.2  Clear INSIIUCTION «u vt use st essesase s s s s sae s s e s e s a e s e s s a s s s s s e s e s s n s e s ranes 7036
27.4.9.2.1 Clear RegiSter AQUrESSES 1. uuuttiiieieiriiateraaiee s rraiaestsaaasestaaasstaaasssssaanrassaannns 7036
27.4.9.2.2 Clear INStruCtioN EXaMPIE ... uueeeriieeeiisieesesinnessaanessaansessaannesssanneessannnessennnes 7036
B A S TR TS T~ 151 0T 10 7036
27.4.9.3.1 Set RegiSter AQAIESSES ..uiuuutteiiiteiriitrraiir e aaiarssaaaae s saaasssaaantestaansessaannns 7036
27.4.9.3.2 Set INStruCtion EXamPIe .ot i e s s e s anr e 7037
27.5 General-Purpose Interface Programming GUIAE .. .uevueiieeiiuiirieiiini s ssinesannaans 7038
27.5.1 General-Purpose Interface Low-Level Programming Models ........ccooviiiiiiiiiiiiiiiiiiaeenss 7038
27.5.1.1 Global INitaliZatiON .. uuse s e 7038
27.5.1.1.1 Surrounding Modules Global INitialization.........ccvvveeviueiiinin e 7038
27.5.1.1.2 General-Purpose Interface Module Global Initialization ..........cccoviiiiiiiiiiiiiiiiiennns 7038
27.5.1.2 General-Purpose Interface Operational Modes Configuration ........cvviveeeiiiiieeriiineernnnns 7039
27.5.1.2.1 General-Purpose Interface Read INPut REJISLEr ....vviiueiriiiiieiiiii e 7039
27.5.1.2.2 General-Purpose Interface Set Bit FUNCHION ......uuiiiiiiiiiii e e 7039
27.5.1.2.3 General-Purpose Interface Clear Bit FUNCHON.......evviiieieiiiiie i rsisnneesninneenanas 7039
27.6  General-Purpose Interface Register ManuUal ......oveeiiuiiiieeiiiii i nnas 7040
27.6.1 General-Purpose Interface INStanCe SUMMAIY .....ueieiiiiisiiiit s saainneeaaans 7040
27.6.2 General-Purpose Interface ReQISIEIS . ..uuuiiieieeiiiiesiiint s i ssaannesaasnneesaanneesaannnessannes 7040
27.6.2.1 General-Purpose Interface Register SUMMANY .....ovieeiiieirieiiiiiiiiserianeas 7040
54 Contents SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com

27.6.2.2 General-Purpose Interface Register DeSCription .......ccvvveiiiiiiiiiiiiiiiiriiraeas 7044
28 =3V o Lo = 1o I @ o1 ] | =T PP 7062
28.1  Keyboard CoNtroller OVEIVIEW . ... eeseiiatesraietesraaaeesssaae s ssaaa st ssassessaannsessaannasssannnessannnes 7063
28.2  Keyboard Controller ENVIFONMIENT . ... .ueeet i iieeessiaeeeseaaneessaanneesaannessaannesssannnessasnnnesssnnnessennnes 7065
28.2.1 Keyboard Controller FUNCHONS/MOES ....uueiutirsseitirseiis s ransssss s sanessinesansans 7065
28.2.2 Keyboard Controller SIgNalS .. ...ueuiieesiiiie i r s rraas s saaaae s saanaeaaaans 7066
28.2.3 Protocols and Data FOMMALS «.uuuueisinsiineieiisirsirassns e aenaens 7066
28.3  Keyboard Controller INTEQration ......u e e isseesuse st srr e sae s sass s rareranaaans 7068
28.4 Keyboard Controller FUNCtional DeSCHPLION .. .uueeiieeiiiiees i triee s raat s rran s ssaannssaaaaneaannns 7070
28.4.1 Keyboard Controller BIOCK Diagram .....euieieeeiiiiseessianeesssaneessaannessssnnressssnsessssnnessennns 7070
28.4.2 Keyboard Controller SOftware RESEL ...uvueiiieiiiiii i s 7071
28.4.3 Keyboard Controller POwer Management. ... ....eieeeeesiiiissiiisrssiaanssssaannresraannssaaannsesanns 7071
28.4.4 Keyboard Controller INterrupt REQUESTS. .. uuueeeiiiitesiiiteessannressaannessaanneesaasnnessannnessennns 7071
28.4.5 Keyboard Controller SOftware MOOE......vueiriuiiiiiiii i rraas 7071
28.4.6 Keyboard Controller Hardware Decoding MOOES ......cuiiiiieiiiiiniiiiine i irinsssannressaanneeanas 7072
b2 T T R T 1T o o Yo = 7072
28.4.6.2 Keyboard Controller TimMer . .uu e it srrs i s ssse s sarsraneaaaes 7072
28.4.6.3  State-MacChing SEAtUS ... ..ueiiseiiieerisriieiia it raaes 7074
28.4.6.4 Keyboard Controller Interrupt GENEration ........veveeesveireesrseineersennrerrsanneesrasnreeeesnnees 7074
28.4.6.4.1 Interrupt-Generation SCHEME .. .uuiuiiii i raees 7074
28.4.6.4.2 Keyboard Buffer and Missed Events (Overrun Feature) .......ooeevviiiienriiinnneriiinnnennns 7076
28.4.7 Keyboard Controller Key Coding RegISIErS .. .uuuiiiiieesiiiieeiiiintesiiaseessannsessaanneessannnesanns 7076
28.4.8 Keyboard Controller REGISIEr ACCESS .uuuuuutiiuttiiseiireriseiiiserinrass i rarainesirsaareias 7077
28.4.8.1 WIItE REQISIEIS ACCESS .uuuuuutetiannteriaiantssraantesaaannessaassssaaanssaaanssstaansssssannnnssnn 7077
28.4.8.2 REAU REQISIEIS ACCESS turetiinteriirnteetranntessaanneessasnressasnneesessneessssnnessesnnessessnnesss 7078
28.5 Keyboard Controller Programming GUIGE .. ..uuueususriiussrseiaterserasessss i siasssanesasssannssannsns 7079
28.5.1 Keyboard Controller Low-Level Programming MOdelS .......ceviiiieiiiiiiiiiiii i iiaaeeeenas 7079
28.5.1.1 Global INItaliZatiON ..uuseissseiisersrierias e 7079
28.5.1.1.1 Surrounding Modules Global INitialization.........ccvvveerieiiiiir e 7079
28.5.1.1.2 Keyboard Controller Global Initialization ..........cceeiiiiiiiiiiiii i 7079
28.5.1.2 Operational Modes ConfigUration .......eeuseiseesseseeessanneessaannesseannressaannessssnnressssnnes 7080
28.5.1.2.1 Keyboard Controller in Hardware Decoding Mode (Default Mode) .......ccvvvvviiiiininnnnns 7080
28.5.1.2.2 Keyboard Controller Software Scanning MoOde........civiieiiiiiiiniiiii i raaneeeaas 7081
28.5.1.2.3 USING the TimM Bl ettt tiiii e seie s saaeee s saaeessaaneessaanneessannnessaannressannnessnnnnes 7081
28.5.1.2.4 State-Machine StatuS REJISTEr ..uuuuueiiueiieiiie i 7081
28.5.1.3 Keyboard Controller EVENtS SEIVICING . .cuvuuueeeiiiueeiiaiessiainsesiaansssiaassessannnessaannss 7081
28.6  Keyboard Controller REgIStEr ManUAI ......vieeeesiiieeesiasnressaanneessaannessasnnessasnnnesssnnnessesnnnessnnnes 7083
28.6.1 Keyboard Controller INStanCe SUMMAIY ...uuvvueeisrireeraneissesirsrss i 7083
28.6.2 Keyboard Controller REGISIEIS ...uuiueseiiiiesiiitteisaaaressaatressanrssaaannsssaanssssaaannessannes 7083
28.6.2.1 Keyboard Controller ReQiSter SUMMAIY .....uueeeieieeeraainnessaannesssanneessannneesssnnnessennnes 7083
28.6.2.2 Keyboard Controller Register DeSCIPLON w.uuiiiuseiiseiiieerinrisse i i, 7084
29 Pulse-Width Modulation SUDSYSIEM ... e 7099
29.1  PWM SUDSYSIEM RESOUITES 1uuutsiiuustessiuntssssannessannssssissssssasnesssasestsasnesiasnnnstsannnessssnnns 7100
29.1.1 PWMSS OVEIVIEW tuuutiiuseinutssnsssssssssssass s sass s tssss st saass s sanesasstannssanssannssnnes 7100
29.1.1.1 PWMSS KEY FEAIUINES .uuttttieiiiiiiiiiiiiansnsnsesssssasssaassssssssneeesssssmmsssssnnsnnnnnnssnes 7100
29.1.1.2 PWMSS UNSUPPOIEd FOlaUMES..uiiutetiiisineisistesiainnssssinsessainnssssinssisasnnssasanness 7101
29.1.2 PWMSS ENVIIONMENT. 1t tutittisstnassaterss s s s e saae s as s s s s e st s ss e e raa e tan s s nsaneaans 7102
29.1.2.1 PWMSS I/O INtEIMACE . 1.t utintieeiaeititiae it rae s s s s aas e sar s e s s e sanaaasannaness 7102
29.1.3 PWNMSS INtEOIALION 1 uuueteisateissaeessaaee s s aae s ssaaas et sasse s saaan s s s s aan e s saann s s saannnsasannness 7104
29.1.3.1 PWMSS Module Interfaces Implementation.........vvveviiiiiiiiiiiiiiri i 7107
29.1.3.1.1 Device SpecCific PWMSS FEAIUINES ...uiiueiratiiteiistisite i sirsr i rannssans 7108
29.1.3.1.2 Daisy-Chain Connectivity between PWMSS ModUIES ......cvviiiiiiiiiiiieiiiiiiniiinnennns 7108
29.1.3.1.3 eHRPWM Modules Time Base ClocK Gating......vvuriveiriniiiiiiiieiiiniainineeaness 7109
SPRUIC2D-January 2017 —Revised April 2019 Contents 55

Submit Documentation Feedback

Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
29.1.4 PWMSS Subsystem Power, Reset and Clock Configuration.........ccvveviiiiiiiiiiiiiiniennns 7110
29.1.4.1 PWNMSS Local CIoCK Management ... ...cuueeeiiiinesiaaeesiaaneessaannessaannesssannressannness 7110
29.1.4.2 PWMSS Modules Local CIOCK GatiNg ....uusuuuesirsiunsiinisnesisissesiainnssisansssssannnsssainnns 7110
29.1.4.3 PWMSS SOftWAre RESEE .uuuueiieiiiiiiiii i rns 7111
29.1.5 PWMSS_CFG Register ManUal.......uueeiiiiiiiiiie i s e saaine s saaansssanssssannnasaaanns 7111
29.1.5.1 PWMSS_CFG INStaNCE SUMMAIY . .uuuuusussnnnneeeeessssssssssnsasssssnnmeessssimmsmssssssssnnnnnees 7111
29.1.5.2 PWMSS_CFG REQGISIEIS . tiuteiiutirntiintsrns it sasssiassats s s sase s ssanrrarssnns 7111
29.1.5.2.1 PWMSS_CFG ReQIStEr SUMIMAIY ..eiiineternreiaainresaanneesaaannsssaannessaaannsssannns 7111
29.1.5.2.2 PWMSS_CFG Register DeSCrPLON wuuuiiiutesiiisseiiiinneiriinssssinnssisainnsiasisesisanes 7112
29.2  Enhanced PWM (EPWM) MOQUIE . ...uuutiitiitiree it st s s sae s s s s s s s s s s s a e s s san e ranaanes 7116
20.2.1 EPWM OVEIVIBW . 1 u s tuateiaseiasesssssssessssasse et as s s e s e s s s s s e s s a e sa e e s n e na e s s n e s e e ranes 7116
29.2.2 ePWM FUNCHIONAl DESCIIPION . uuuetisssetsiatesssiassessanssssaiasssssisrsssasnnsssasnssssaannnsssannes 7120
29.2.2.1 ePWM SuDMOUIE FEAIUIES ...uuutiiutiistiiteiintisee st sas i ssiaerassssss s rsesaneanaes 7120
29.2.2.2 Proper ePWM Interrupt Initialization ProCedure .........oooieiiiiiiiiiiiiiiiiin e reinessnnnens 7123
29.2.2.3 ePWM Time-Base (TB) SUDMOAUIE ....cuiiiuiiiiiiiieiiiie i r e e asaae e 7123
29.2.2.3.1 Purpose of the ePWM Time-Base Submodule .........coevviiiiiiiiiiiiiiiiiiiieae 7124
29.2.2.3.2 Controlling and Monitoring the ePWM Time-Base Submodule ...........ccoviiiiiiiiinninn 7125
29.2.2.3.3 Calculating PWM Period and FreqQUENCY .....ueuiiieieriiinreiriinnsiriinressinnrsisainnssianns 7126
29.2.2.3.4 Phase Locking the Time-Base Clocks of Multiple ePWM Modules..........ooviiuiiiinnnnns 7129
29.2.2.3.5 ePWM Time-Base Counter Modes and Timing Waveforms ........c.oovieiiiiiniiiiinnnnn. 7129
29.2.2.4 ePWM Counter-Compare (CC) SUDMOAUIE ...cviiiieeiiiiiiiiiiie i rsinresaannes 7134
29.2.2.4.1 Purpose of the ePWM Counter-Compare Submodule .........ooveiviiiiiiiiiiiiiinae, 7135
29.2.2.4.2 Controlling and Monitoring the ePWM Counter-Compare Submodule....................... 7135
29.2.2.4.3 Operational Highlights for the ePWM Counter-Compare Submodule................cueeee. 7137
29.2.2.4.4 ePWM Count Mode Timing Waveforms .....c.ovieiiiiiiisiiiiiii s nas 7137
29.2.2.5 ePWM Action-Qualifier (AQ) SUBMOAUIE .....ceiiiiiiii e 7140
29.2.2.5.1 Purpose of the ePWM Action-Qualifier Submodule........c.ovviiiiiiiiiiiiiiiiiis 7140
29.2.2.5.2 Controlling and Monitoring the ePWM Action-Qualifier Submodule ...........ccvvviininnns 7140
29.2.2.5.3 ePWM Action-Qualifier EVENt PriOrity. ... ooeeeeiiieiiiiieiraieensiie e ssniaeessninne s ananes 7143
29.2.2.5.4 Waveforms for Common ePWM Configurations .........coeeviiiiuieiiiiiinsiriinnesiiinneinas 7144
29.2.2.6 ePWM Dead-Band Generator (DB) SUbMOUIE ......c.vviieiiiiiiiiiri e 7158
29.2.2.6.1 Purpose of the ePWM Dead-Band Submodule .........ccoviiiiiiiiiiiiiiiiiiiiiae 7158
29.2.2.6.2 Controlling and Monitoring the ePWM Dead-Band Submodule..........cccvviiiieviiinnnnn. 7158
29.2.2.6.3 Operational Highlights for the ePWM Dead-Band Generator Submodule................... 7159
29.2.2.7 PWM-Chopper (PC) SUDMOAUIE .......ueiiiee it e s e s e e saanee s 7162
29.2.2.7.1 Purpose of the PWM-Chopper SUbmModule ......covviiiiiiniiiiiiiiii i 7162
29.2.2.7.2 Controlling the PWM-Chopper SUDMOAUIE ......cvvieiiiiiiiiiiii i ae 7162
29.2.2.7.3 Operational Highlights for the PWM-Chopper Submodule..........ccovviiiiiiiininininnnn., 7163
29.2.2.7.4 PWM Chopper WaVvefOrmMS . ... e e iiieeeiriitsessisnssssiaessssias s issssssssinnesssannssssannes 7164
29.2.2.8 ePWM Trip-Zone (TZ) SUDMOAUIE. ....ciuiiiiiiiiii i s s a s 7166
29.2.2.8.1 Purpose of the ePWM Trip-Zone SUbmodule ........c.vviiiiiiiiiiiiiiiiiiiiinnieae 7166
29.2.2.8.2 Controlling and Monitoring the ePWM Trip-Zone Submodule...........ccevviiiiieiiiiinnnnn. 7167
29.2.2.8.3 Operational Highlights for the ePWM Trip-Zone Submodule..........coivvviiiinniiiinnnnnn. 7167
29.2.2.8.4 Generating ePWM Trip EVENt INTEITUPLS .. .uviiiii i er e e e s anine e annes 7168
29.2.2.9 ePWM Event-Trigger (ET) SUDMOAUIE.....uueiiiiii i i aee s 7170
29.2.2.9.1 Purpose of the ePWM Event-Trigger SUDMOdUIE.......cevviiiiiiiiiiiniiinirineaee 7170
29.2.2.9.2 Controlling and Monitoring the ePWM Event-Trigger Submodule ............ccceeviiinnnn.. 7170
29.2.2.9.3 Operational Overview of the ePWM Event-Trigger Submodule...........c.ociveviiiinnnnnn. 7171
29.2.2.10 High-Resolution PWM (HRPWM) SUbMOAUIE .....eiveiiiiiiie i raenaaeea 7175
29.2.2.10.1 Purpose of the High-Resolution PWM Submodule.......cccoviiiiiiiiiiiiiiii e 7176
29.2.2.10.2 Architecture of the High-Resolution PWM Submodule .........cccoviiiiiiiiiiiiiiiiinnnnn. 7177
29.2.2.10.3 Controlling and Monitoring the High-Resolution PWM Submodule ...........cocvvvviennnn 7177
29.2.2.10.4 Configuring the High-Resolution PWM Submodule ..........cooiiiiiiiiiiiiiiiiiieeens 7178
56 Contents SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com

29.2.2.10.5 Operational Highlights for the High-Resolution PWM Submodule ...........cccevvvinnne... 7178
29.2.2.11 eHRPWM Functional RegiSter GrOUPS.....uueteiriieeraiinnesaainesssannnessannnessaannessaannes 7181
29.2.3 PWMSS_EPWM Register ManUal .. ...ueeiiieiiiiiiisiiiiisnsiissssiss s sssasssssnss s ssansssssanns 7183
29.2.3.1 PWMSS_EPWM INStANCE SUMMEANY 4 utetiuusnnrrrnnnerrannrersiannesmssnssssinnsssmaisnssssssnens 7183
29.2.3.2 PWMSS_EPWM REQISTEIS 1uuutuutiiuseisninseiassissssissssissiastsainssassssisssasssransiaeians 7183
29.2.3.2.1 PWMSS_EPWM RegiSter SUMMAIY....uiuuutesriinererrinnesssinnesssinnssssainnssssinsssisnnns 7183
29.2.3.2.2 PWMSS_EPWM RegiSter DeSCHPON. .. uuvuetiiteiiseiiieeransissesinsssssranessinssannsanns 7185
29.3 Enhanced Capture (ECAP) MOGUIE ... .uiiiiit it r i e s s e e s anane s saannn e s sannasaannns 7212
B TR T A =T O Y =T 1= 7212
29.3.1.1 Purpose of the eCAP Peripheral ......c.iiieeiiiiiiiiii i eraas 7212
290.3.1.2 ECAP FAUIS .uutiiiintiiiiitiiist s s s aas et s e e s s st et saasr e raaanreasaanneaanns 7212
29.3.2 eCAP FUNCHIONAl DESCHPLION . uuuteiiiatesrsattessisans s sssasesssainnesssasnesssansessannnnsssannns 7213
29.3.2.1 Capture and APWM Operating MOOE .....uvieiiiiiiiiieiiaeiiierisissssinrsasssanesaneesans 7215
29.3.2.2 eCAP Capture MOde DeSCIIPON .. .uueeeiiiieesiiateetraanressaaare e ssanressaanressaaneeaaanness 7216
29.3.2.2.1 eCAP EVENt PreSCaler..uuiiiiiisiiiiiiiiiiiiis i i enans 7217
29.3.2.2.2 eCAP Edge Polarity Select and Qualifier ......ooeiiiiiiiiiiiiii e 7218
29.3.2.2.3 eCAP Continuous/One-Shot CONIol ....uevvsseiiseiiiriiiri i 7218
29.3.2.2.4 eCAP 32-Bit Counter and Phase Control .......oeeviiiiiiiiiiiiinisiiiiiisaa 7219
29.3.2.2.5 CAPL-CAPA REQISIEIS. . utiuuttiustiuterseianssssssasts st sass st rasiainesanns 7220
290.3.2.2.6 eCAP INterrupt CONIOl ...uu it r s e s s e et ane e s ranr e s saanneeeaannees 7220
29.3.2.2.7 eCAP Shadow Load and LOCKOUt CONIOl v.uuvieeiisiiiisininiiiiiiiiiiiisininnaans 7220
29.3.2.2.8 eCAP Module APWM Mode OpPEration .....u.eieueerssisssssinrrinnerinsiaesrinsiaeiainsrinns 7222
29.3.2.3 Summary of eCAP FuNnctional REgISIErS. ...uvueuiiutirteiiseiiirissire i ainerannaas 7223
29.3.3 PWMSS_ECAP Register Manual ......eviiiiieiiiiiiiriiieiiiisisaisssisiissssssansesssansessannes 7223
29.3.3.1 PWMSS_ECAP INSTANCE SUMMAIY . uueetiusnnerransnessrnsnnesrasnesrassnsessiasrsrmairsssssrnnns 7223
29.3.3.2 PWMSS_ECAP REQISIEIS 1 1uutiuttrstirnnersrisseiaseissesasssssssasssanserassiainssanieinn 7224
29.3.3.2.1 PWMSS_ECAP RegiSter SUMMIAIY . ..uuiuueterrnreirainnssssinrsissinnssssisssisaisnssiannns 7224
29.3.3.2.2 PWMSS_ECAP Register DESCIPON . .uviuteiiteiieerisniriserinrininesasisiessannssineins 7224
29.4 Enhanced Quadrature Encoder Pulse (EQEP) MOAUIE .......eeiiiiiiiiiiii i e eeeeaas 7236
29.4.1 EQEP OVEIVIEW 1uutttttttssiisssssnsssssssssssessssssimsessssssssssssseessssmmmmmmssssssmmmmemmennns 7236
29.4.2 eQEP Module FUNCtional DESCHPLION ..uuuuetissirsaeranerseiaeisieeransssiessanssraseraeasinssannans 7239
29.4.2.1 EQEP INPDULS 4 tuuuttistiissessterse st sse s s s 7239
29.4.2.2 eQEP Quadrature Decoder Unit (QDU)...uuuueeiiiinieiiiisnesiinnnssisinressinnnsssainnssasannness 7241
29.4.2.2.1 eQEP Position Counter INPUt MOOES ...uuviuiiiieiiiiniiiris e e raeeraas 7242
29.4.2.2.2 eQEP Input Polarity SEIECHON v..uvvseiissiiieii i 7244
29.4.2.2.3 eQEP Position-Compare SYNC OULPUL +..uuuteiriiunesriieressiinnsissisnssisiinesisninnssiannes 7244
29.4.2.3 eQEP Position Counter and Control Unit (PCCU).....uviiuiiiiiiiiiiiiieririneiinieesnannaas 7244
29.4.2.3.1 eQEP Position Counter Operating Modes .......couiiiiiiiiiiiiiiiiae e anaeeeanas 7244
29.4.2.3.2 eQEP Position Counter LAatCh ..uviiiiiiiiiisisssssssssissssisssssssssnsssssssisssssssssssnsnnnes 7247
29.4.2.3.3 eQEP Position Counter INitialiZation .......vveeieieiieeiiirirri s 7250
29.4.2.3.4 eQEP Position-Compare UNit.......o.eeiiiieiiiiiieeiriinesasaane e rasiansssaanne s saannessaannes 7250
29.4.2.4 eQEP Edge Capture UNIt ..uu..eeeiiisseiriiesssissessiisnssssisss s ssansssssasssssaansssssannssssas 7252
29.4.2.5 EQEP WatCNUOG +tuuueiiuutiinteiseiseeritssss s ssee s ss e st s s ssan s saneasn e s e 7255
29.4.2.6  UNIt TIME BASE tuttuuaiistirsesaseisssrasts s st sss st sa st s s rane s nesanneranes 7256
29.4.2.7 eQEP INtEITUPL StrUCTUIE .. uuitii i i i sssssss s e st s sssaaass s nnnessnnnns 7256
29.4.2.8 Summary of PWMSS eQEP Functional REJIStErS .....vivieiiiiiiiiiiiiiiieiiniiesaeas 7257
29.4.3 PWMSS_EQEP Register ManuUal .......cioieieiiiiiiiiiii i s s snaansssnanne s sannnasssanns 7257
29.4.3.1 PWMSS_EQEP INStaNCe SUMMAIY t1uuuuuuuussnnneeeersssssssssnssisssssnsnrsssssssmmssssissssnnnnnes 7257
29.4.3.2 PWMSS_EQEP REQISIEIS «1uutiiuttistiineiintirteiaseisiss it sinssstssaasssnessarsannsrans 7258
29.4.3.2.1 PWMSS_EQEP RegiSter SUMMAIY ...ciiieiiiiiiiieiiiantesiaineesaiansesaaansssaaannesaaanes 7258
29.4.3.2.2 PWMSS_EQEP Register DeSCrPON ..vuuuteiriitsiriireisiinssssinssisainesssainnssiaanes 7259
30 Programmable Real-Time Unit Subsystem and Industrial Communication Subsystem ........... 7278
30.1  PRU-ICSS OVEIVIEW 1. utttustiasesasesasssssssassssaas st ssaas s se s s s saa s ss s s saa s s st s sa e aa e e s s e aaa e e saneaannes 7279
SPRUIC2D-January 2017 —Revised April 2019 Contents 57

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
30.1.1 PRU-ICSS KBY FEATUIES 1 v tuiustteiriuntesrsiatressisnsssaiassssssssesssassessaassessaassnessaannnsssannns 7280
30.2  PRU-ICSS ENVIFONMENT 1 uuttiustisssssssassssasssaasssse s sssssassssass s s ssass s sans s taisesannsannssnnes 7282
30.2.1 PRU-ICSS I/O INtEITACE 1iutistiistiiistiistesiseiisise ittt e nasssiassansssnes 7282
30.3  PRU-ICSS INtEGIAtION .uuuutiuteiseisessstsssse st srse e sae s saassras s sa s s s s s as s e s sn e tas e asa s s nesnnes 7293
30.4 PRU-ICSS Level Resources FuNctional DESCIIPON +..uueiiseisissiisiiiieiiriseiisninerasssisesinnsanenas 7297
30.4.1 PRU-ICSS Reset ManagemMENT ...uuuuuuuusssstnrreesssssssssnissssssssssesssisimmasisisssrreessmmmmis 7297
30.4.2 PRU-ICSS Power and Clock Management ......evueireeiiueineesistsrissiansssisssansssinssannsrnneias 7297
30.4.2.1 PRU-ICSS Idle and Standby STatesS ....uveeiiseiiisiiiriieiiiiisi i raaaanerans 7298
30.4.2.2 Module Clock Configurations at PRU-ICSS TOp LeVel ..iuiiiiiiiiiiiiiiiiniii i 7299
30.4.3 Other PRU-ICSS Module Functional Registers at Subsystem Level........ocovviiiiiiiiiinininnn, 7299
30.4.4 PRU-ICSS MEMOIY MaPS . euusttiiiiunteiiiianiessisteissianesssissesiasissessssssssisssssesissnerissnnns 7300
30.4.4.1 PRU-ICSS LOCal MEMOIY MaP . uuuiiuunesiniunneisastessainsssssanssessainnssssinnssssainsssssannnes 7300
30.4.4.1.1 PRU-ICSS Local InStruction Memory Map ....voueeeeeiissirinsrinrerineiieiinnsransiannesinnss 7300
30.4.4.1.2 PRU-ICSS Local Data Memory Map.....ueieeeiiueirissiissisiseniarsiiseinssinnrsrasiasasinns 7300
30.4.4.2 PRU-ICSS Global MemMOrY Map ..uuuueeiiiieeeiiiiniesiiastessinnnssssinsessannnsssainnssssannnsss 7301
30.4.5 PRUSS_CFG RegiSter ManUal......uvueeiiueinneristinsesistinseriseisisssissssisssnsssannssnsiainesns 7303
30.4.5.1 PRUSS_CFG INStanCe SUMMAIY .. ..uuuetiiiunseiiinsneriisansessiassesssssneessianrerssinesisssnens 7303
30.4.5.2 PRUSS_CFG REQISIEIS suttiustiisstiisniisssiissianeiiseiaisesississssnssasneaeaiiin 7303
30.4.5.2.1 PRUSS_CFG RegiSter SUMMAIY ..uiiueirusriinterineiinerinsiasssinsiannsiasiaissansan 7303
30.4.5.2.2 PRUSS_CFG Register DESCHPLION ..uuuieiseiiaeteiraantesaaaneessaanresaaannesaaannessaanns 7305
30.5 PRU-ICSS PRU COES tuiuutiiuteiseinssinisniissssssiississiasssinsmassisisssinteiai 7328
30.5.1 PRU COreS OVEIVIEBW . uiuutisussissssussssss s sassssss ettt tas s iastsisssannternsinnes 7328
30.5.2 PRU Cores FUNCtiONal DESCHPLION . ..uueeiiiiseiiiitesiaateessaanressaanneesaannnssaannnssaaannessannes 7329
30.5.2.1 PRUS CoNStant TaDIE «..uuiiiseiisiiiiniiiiiiisi i as s ssinssanssans 7329
30.5.2.2 PRU MOAUIE INtEIACE « vt iseiieisietiae s r s e s ra e e e rans 7330
30.5.2.2.1 Real-Time Status Interface Mapping (R31): Interrupt Events INPUt .......c.vvvvvvineiinninnns 7331
30.5.2.2.2 Event Interface Mapping (R31): PRU System EVentS........icvivviiiiiiniiiiiiininiinneanas 7331
30.5.2.2.3 General-Purpose Inputs (R31): Enhanced PRU GP Module .........covviiiiiiiiiiniinnines 7333
30.5.3 PRU Multiplier with Optional Accumulation (MPY/MAC) .....uviutiiiiiiiniinieiiisinineinnea, 7360
30.5.3.1 PRU MACS OVEIVIBW. 1 1uuttiuseiasserinsiissssssiisnerasesasesissiasssissianneaeaii 7360
30.5.3.1.1 PRU MAC KeY FEALUINES ...uuuttiriuanrerninneisasnsssssssesissssesrasssesisasnesraasnnssaannns 7360
30.5.3.1.2 PRU MAC OPEIatiONS wuuuuueeesanessannessaannsesaannessaantestaanesssaanressmsnnesssmnnns 7360
000 O {31 7362
00830t I == [ = 7363
30.5.4.2 PRU and CRC16/32 INTEIACE ... uutiiuteriseiiterississesistsse i s rassrssesnaraaseraseianes 7363
30.5.4.3 Programming MOGEl ... ..ueeiiieieiiii i r s r e 7364
30.5.5 PRUO and PRU1L Scratch Pad MEMOIY ....uiiuiiiieeiiieiiiiiiiisiniissrisssannssassissesinssannesas 7364
30.5.5.1 PRUO/L ScratCh Pad OVEIVIEW ...uuuseissiissiississesissssssiassssnssrassssisssassrnssianessns 7364
30.5.5.2 PRUO /1 Scratch Pad OperationNsS......eeeiesuueesrsissesirinssesraasnssrainsessianrssssinnssisainnss 7365
30.5.5.2.1 Optional XIN/XOUT Shift ..uuuuiuueiiniiiieiineirririe i i sanssaeess 7366
30.5.6 PRUSS_PRU_CTRL ReQiSter MANUAI ....ueeiissiissiiistinteriseiiisesississssisssassrassiainesannians 7366
30.5.6.1 PRUSS_PRU_CTRL INStANCe SUMIMAIY ..uuuuuuuueeeeeerrrsmmssssssisnssssnmmeessssimmmmisssssnnnes 7367
30.5.6.2 PRUSS_PRU_CTRL REQISIEIS 1uutiuttiutinteiinsissssintssissiassssnssiasssisssansssnssianeasns 7367
30.5.6.2.1 PRUSS_PRU_CTRL ReQiISter SUMMAIY ..ueviseirusriissirinesinnirineriseisnnsraeiainesinns 7367
30.5.6.2.2 PRUSS_PRU_CTRL Register DeSClHPLON ..uuvvvuuseiiiisiesiiiiseirinnressiinsresiinnneiaaas 7367
30.5.7 PRUSS_PRU_DEBUG Register Manual.........uvveeiiuiiriieiieinieeiinnirisssinsrnssiissinsannins 7373
30.5.7.1 PRUSS_PRU_DEBUG INStanCe SUMMAIY....ceiviiureiiiisneririsrerisssnsmisisnseriisreainne 7373
30.5.7.2 PRUSS_PRU_DEBUG REQISIEIS .t iiuttiiutiiiseiinsiiisiiiisiiseiississiassnsannanns 7374
30.5.7.2.1 PRUSS_PRU_DEBUG RegiSter SUMMANY ....cueeiiuriiunrrinriinsiineiannernnsiasssinssanns 7374
30.5.7.2.2 PRUSS_PRU_DEBUG Register DesCription ....uuviseiissisissiiiriseiiiineasneninns 7377
30.6 PRU-ICSS Local Interrupt CONrOlEr . ...uuuieseiiiteeiii s s s s s s as s saaanr e s saanne s saanns 7410
30.6.1 PRU-ICSS Interrupt Controller OVEIVIEW .....ueivsserseiitsiiseiasesinsiasssinssanssrassiainesannins 7410
30.6.2 PRU-ICSS Interrupt Controller Functional DeSCription ......uvvieriiiiiiseiiiriinirinenaaeas 7410
58 Contents SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
30.6.2.1 PRU-ICSS Interrupt Controller System EVENLS .....iiuiiiieeiiiiiririiiiriiissineianeesinnnaas 7411
30.6.2.2 PRU-ICSS Interrupt Controller System EVeNnts FIOW ......ccvviiiiiiiiiiiiiiiiiininnaeas 7411
30.6.2.2.1 PRU-ICSS INterrupt ProCeSSING «..uuutseriiuerersiunessainnssrsinneissisnssisisssssaisnsssannns 7412
30.6.2.2.2 PRU-ICSS Interrupt Status ChecKing.....cvvriviiiiiiiiiiiii i nas 7412
30.6.2.2.3 PRU-ICSS Interrupt Channel Mapping «...vveeeveseiiseiriseiiirisirneasiasens 7412
30.6.2.2.4 PRU-ICSS INterrupt NESHNG «uveuruueeiininesinniesssaissssisassssiasnsssssasssssansnessannnes 7413
30.6.2.2.5 PRU-ICSS Interrupt Status Clearing .. ..oueveeeeiieeinieeriuriiisirinie i 7414
30.6.2.3 PRU-ICSS Interrupt DiSabliNg «..uuevissiiiseiiiriiiinii i sssia e aanes 7414
30.6.3 PRU-ICSS Interrupt Controller Basic Programming Model ........cccvviiiiiiiiiiiiiiiiiiiinnenns 7414
30.6.4 PRU-ICSS Interrupt REqUESES MapPing....eeeueesrueernrinteianeiaeerinsiasssinssannsrassiainesinrians 7415
30.6.5 PRU-ICSS Interrupt Controller Register Manual .........evveiiieriiiiiiiiiiisin e 7418
30.6.5.1 PRUSS_INTC INStaNCEe SUMMEAIY 1 uuuuuuususnnnneeeesssmssssssnssssssssnmmessssiimmassssssssnnnnnens 7418
30.6.5.2 PRUSS_INTC REQISIEIS wtuiuueiueiruntinnsernsiateriseiasesinssasssass e rassiaiessanrsannssnnes 7418
30.6.5.2.1 PRUSS_INTC RegiSter SUMIMAIY ...uiiuueteiinteraaineesaaneesaaannessaannessaannnessannes 7418
30.6.5.2.2 PRUSS_INTC Register DeSCrPON .uuuiiutssiiisseiriinneiriinnrsssiinseisainessasinnesiaanes 7420
30.7 PRU-ICSS UART MOAUIE .t eeeee ittt e ieee s s e eee e veeae e s sanne s ssaanne s sanne s ssann e e ssann e s annnnnesnnnnnens 7435
30.7.1 PRU-ICSS UART MOAUIE OVEIVIEW 1. uviseiseiassssssssissssasesassssisesassssisssansssaserassssnnssans 7435
30.7.1.1 Purpose of the PRU-ICSS integrated UART Peripheral .......covviiiiiiiiiiiiiiiiiiiens 7435
30.7.1.2 PRU-ICSS UART KeY FEaUINES. ..t iuuttetiistesiristreirinnessaianssssnses s s saannnenss 7435
30.7.1.2.1 PRU-ICSS UART Module Industry Standard Compliance Statement.........ccvvvevvieennns 7435
30.7.2 PRU-ICSS UART ENVIFONMENT .. tuutiiuteiiseiinterissiassssistiaseraseiaisesisssasssnsssannsaeiainenns 7435
30.7.2.1 PRU-ICSS UART Pin MURIPIEXING .+ e etettneeeseaneeesaanneesssannessasnnesssanneessannnessnnnnenss 7435
30.7.2.2 PRU-ICSS UART Signal DeSCIPLONS +.uueeiistiiuserisrirseiissisissrassisisssinnssaseiansaaannins 7435
30.7.2.3 PRU-ICSS UART Data Format and Protocol DeSCrPtiON .....vvviveeeiriiieriiiiineeirninnesinnnes 7436
30.7.2.3.1 PRU-ICSS UART Transmission ProtoCol ........covveiiiiiiiiiiiiiiiininnnieenaes 7436
30.7.2.3.2 PRU-ICSS UART Reception ProtOCO! ....uvuuriiseiiseiiinerisisisenissiseiseisinssannnsans 7436
30.7.2.3.3 PRU-ICSS UART Data FOrMat .....cuvviieiiisiiiiiiiisiiiiiisnissniansnns 7436
30.7.2.4 PRU-ICSS UART Clock Generation and CONtrol .......cvvveerieiirisriniiniesiininesinneneeas 7438
30.7.3 PRU-ICSS UART Module Functional DeSCrIPION ....ivueivueirisriissiisiiierinisiesirsnssinneas 7440
30.7.3.1 PRU-ICSS UART Functional BIOCK Diagram ......coveeeiiiiiueiiniinsiniiiesiiisseisannsessannnes 7440
30.7.3.2 PRU-ICSS UART Reset CONSIHEratioNS ...uvuueursriiutsiineinnesississssinsssnsrinsiannesannins 7442
30.7.3.2.1 PRU-ICSS UART Software Reset CoNSiderationS......o.vvvuriviseiiseisinerineiiinirinniines 7442
30.7.3.2.2 PRU-ICSS UART Hardware Reset ConsiderationS......ccvvviviiseiiinerinsiiininin, 7442
30.7.3.3 PRU-ICSS UART Power Management ...u.uueeuivsseeirmnnresrssnnermisnnerraannssrsisrsssannnes 7442
30.7.3.4 PRU-ICSS UART INterrupt SUPPOI ..uueiiiiniseiiiiiesiiisiiiasnssianressinresssianesssaneess 7442
30.7.3.4.1 PRU-ICSS UART Interrupt Events and ReQUESES ....uiviuieiiiiiieiiiiiniiiinsresiinnneaaaas 7442
30.7.3.4.2 PRU-ICSS UART Interrupt MUIIPIEXING .. vuuteieeiieinieiiisie i s rnanenaes 7442
30.7.3.5 PRU-ICSS UART DMA EVEN SUPPOIM . tuuttistiissernnsssseiiseianssrassisisssisnssaseiansiannnians 7444
30.7.3.6 PRU-ICSS UART OPEratiONS «.iuutiiuseiisnesusersssisisrsisnsiinsiainssinsiaisiiinnns 7445
30.7.3.6.1 PRU-ICSS UART TranSMIiSSION .u.uuueiuuesrustiinnsrineiaeesinsissssisssanssransiainssannsans 7445
30.7.3.6.2 PRU-ICSS UART RECEPION .1 tuttiiutirseiistinstianseraseiasesassissssssssasssasssainesanns 7445
30.7.3.6.3 PRU-ICSS UART FIFO MOUES ..ttuutiiistiisiiinieiiseiiiiesisiiisssisissiasesanssinnsnn 7445
30.7.3.6.4 PRU-ICSS UART AUtOfIOW CONIOl .u.uuueiieiiiieiiieieieen i r e s nneennnnnaees 7447
30.7.3.6.5 PRU-ICSS UART L0OOPbaCK CONIOl .. uueiiuseiiseiiiiniiniiinisne i isneesinnnsaenanes 7449
30.7.3.7 PRU-ICSS UART INitialiZation. . ..uuviseiissiniseiiiiiiiiinisssssiss s ansnanssnans 7449
30.7.3.8 PRU-ICSS UART EXCEPLION PrOCESSING .. uttuuttruntiintsiineianesissiansssinssansransiannesannians 7449
30.7.3.8.1 PRU-ICSS UART Divisor Latch Not Programmed ........ccvveevviieiiniinieriinninn, 7449
30.7.3.8.2 Changing Operating Mode During Busy Serial Communication of PRU-ICSS UART ..... 7450
30.7.4 PRUSS_UART ReQISter MAnUAI ....cuuiiisiiiiitiistinieiie s isessisssassssassanssaassaessnnssans 7450
30.7.4.1 PRUSS_UART INStANCe SUMIMAIY ..uuueeiviusneiiiisnnsisissressaasnssisssnersiasnesssiansemssinnes 7450
30.7.4.2 PRUSS_UART REQISIEIS 1uiuiutiiistiintiiistiiterintiisssistiiinsissiaiseaisnssninn. 7450
30.7.4.2.1 PRUSS_UART REQIStEr SUMMAIY .euuuutiuuteruseinneesssiansssinsiansrassiaisssinriannsiins 7450
30.7.4.2.2 PRUSS_UART Register DeSCIPUON ....uueieiiiitiiiiianteiaiinesaainesssanansssaannsssaanes 7451
SPRUIC2D-January 2017 —Revised April 2019 Contents 59

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
30.8 PRU-ICSS ECAP MOUUIE ...uuneteessieeesssaanessaanessaannessaannessaannnessaannnssaannnessaannessasnnnesssnnnes 7465
30.8.1 PRU-ICSS eCAP Functional DeSCHPLION ..uuvutirsserisriiseriseisinerisssssssisssanerassiainesannins 7465
30.8.2 PRUSS_ECAP RegiSter MaAnUAl .....uuueeiiiuissiiitneisiiasssssisssssinsnssssisnssssannssissinnssssnnes 7465
30.8.2.1 PRUSS_ECAP INStANCe SUMIMAIY . .uutetiusterrranrerrinnessainnressssssiasisnesssnsssiasinness 7465
30.8.2.2 PRUSS_ECAP REQISIEIS 1uuuutiiutiistsistiiterissiassesisssasssasssanerasssanssassaassiaeians 7465
30.8.2.2.1 PRUSS_ECAP RegiSter SUMMAIY ..uuiiiiuteriiinsreirannessainnrsssinnssisainnssssinnssisnnns 7465
30.8.2.2.2 PRUSS_ECAP Register DeSCHPLON .uuuiutirteiineiiieeiisisisssinssnssranessinesannsrns 7466
30.9  PRU-ICSS MII RT MOGUIE .1.iuutiiseinttistesss it s ssa s saas s s e s s s s s s sae s s s saa e as s n s e e nanes 7477
101020 T A 1011 0o 1F ) 1o o 7477
100 Tt 00t == [ = 7477
30.9.1.2  UNSUPPOIEA FRAIUIES . .. uutietetiiateesaantessaant e ssaanne s saan e s ssann st saannessaannnsssannnersnn 7477
1G0T R T = o o] 3= o = T o 7477
30.9.2  FUNCHONAl DESCHPLION 1t uutttttsetsae st e raeta e s e s s s s e s s s s s s s s e e s n e s s n s sanrsaeeaanes 7478
30.9.2.1 Data Path Configuration.........eeeiiiieiiiie e r e r e s rraan e s aaanre s saanneeens 7478
30.9.2.1.1 Auto-forward with Optional PRU SNOOP .....uvviiiiieiiiiineiiiisisiissssainssssinnesiaanns 7478
30.9.2.1.2 8- or 16-bit Processing with On-the-Fly Modifications.........cvovvviiiiiiiiiiiiinienne 7479
30.9.2.1.3 32-byte Double Buffer or Ping-Pong ProCeSSINg .....civeieiiiiiiiiiiiiiieiiiinasiaanneanas 7479
30.9.2.2 Definition and TEIMIS .uuuuiiiseiiiteiiiiiris it ra i raaeranes 7480
30.9.2.2.1 Data Frame StrUCTUIE ..uuuuistesriaeeerriae e srasne s s s s ssasresraanressaannes 7480
30.9.2.2.2 PRURS30 @NA R3L .uiuuiiiiiiiiiiiiseiie s ss st s sanssas s s sn s saa s s saasnannens 7480
30.9.2.2.3 RX and TX L1 FIFO Data MOVEMENT....uuviutiiisiiiiiiineiiiiiiseiinissasinsaneans 7480
30.9.2.2.4 CRC COMPULALION 11t ttuuetsaesssssusssassrsssasessasssasss s sansrasssaisssanssansssasssannens 7481
30.9.2.3 RX M INEEITACE vt tuteiiatiite ittt e s s s r e a e araees 7481
30.9.2.3.1 RX MII SUDMOUIE OVEIVIEW ..uuiiisiiissiiisiiiie i iiisiiasisar i rasesaansaaees 7481
30.9.2.4 TX MI INEEIACE .uvnueiiit ittt et s s s r e e r i n e e 7489
30.9.2.4.1 TX Data Path Options t0 TX LL FIFO .uuuiiuiiiiiiineiiirinninne e nssesannsnnnes 7489
30.9.2.5 PRU R31 Command INtErface ....uuivseiiiriiisiiiiiiiisiiiiisiiiississisnneaseansanans 7491
30.9.2.6  Other Configuration OPtiONS ... vuussruesiiureree i ras s s raasaannaaans 7493
30.9.2.6.1 Nibble and Byte OFUer ....uuuueteiiiiie it saa e raaee s saaaaae s saanre s saanressannrasaannnes 7493
30.9.2.6.2 Preamble SOUICE .. .uuiiieiiiiii i s 7493
30.9.2.6.3 PRU and MIl Port MURIPIEXET .uvinueeiieiiiiie e r s s s snees 7494
30.9.2.6.4 RX L2 SCratCh Pad....c.eviieiiisiiiiiiiiiiiisiisi i naae e 7495
30.9.3 PRU-ICSS MII RT Module Register ManUal........oeeeeiviuuseiiiinnssriinrsssinnnsissinnssssannnsisnnns 7495
30.9.3.1 PRUSS_MII_RT INStANCe SUMMAIY ..ueuiiuueeerrinnnerirnnnersisnessansnressisrsssaissssassnnss 7495
30.9.3.2 PRUSS_MI_RT REQISIEIS . 1uutiiuttiistirssssisrsrseiasessiss it sarrare i 7496
30.9.3.2.1 PRUSS_MII_RT RegiSter SUMMANY ..iiuueieiiiunsiriinrersiinnsississsisaisssisainnssisines 7496
30.9.3.2.2 PRUSS_MII_RT Register DeSCrPLON ..uviuiiiitiiieeriiniiiiririisinsiniessinnssnnesns 7497
30.10 PRU-ICSS MII MDIO MOGUIE .tuiuseistinstistinsesisssse e sssesasssssssaasssase e san s s sasssannsanses 7515
30.10.1 PRU-ICSS MIl MDIO OVEIVIEW 1uuttuuseiseisnserisnisssssistissseraseisinerissssisssirmaeiiiemns 7515
30.10.2 PRU-ICSS MIl MDIO Functional DeSCHPLON ..uvuueiiuserseiiesriariisssinsiinnesansiaisssinrsaneas 7515
30.10.2.1 MIlI MDIO Management Interface Frame FOrMALS ......viieeiiiiiieiiiiii i irannnesaanns 7515
30.10.2.2 PRU-ICSS MII MDIO INtEITACONS 1uutuuserississriisnsriseisinesiseiasisisssasnerieaiinins 7517
30.10.2.3 PRU-ICSS MIl MDIO INtEITUPLS 1 e vt tvtissiissssssnnsnssssssssssssssssssnsssssssssssssmssssssssnnnnnnns 7517
30.10.3 PRU-ICSS MII MDIO Receive/Transmit Frame Host Software Interface ..........coevvieivinnnnnnnn 7517
30.10.4 PRU-ICSS MII MDIO Module Register Manual.........vveieeeiiiiieiiiiineiiiesssieresainnneaaaas 7519
30.10.4.1 PRUSS_MII_MDIO INStANCE SUMIMAIY +tuuuuererrunnnerrrsnrsrmsnseesssisnesisssnessassnerrmnnnns 7519
30.10.4.2 PRUSS_MII_MDIO REQISEIS 1 1uuutiustiruserassisunssisssssesassssassiassssisssanssassianessinnians 7519
30.10.4.2.1 PRUSS_MII_MDIO RegiSter SUMMAIY ....cuiiiuueeiininnnsirnnnesrannsssisanssessannnssenns 7519
30.10.4.2.2 PRUSS_MII_MDIO Register DESCHPLON .vuvuueiiueernriiteiineiiinerinsraesinrranneaes 7520
30.11 PRU-ICSS Industrial Ethernet Peripheral (IEP) ......iveiiiiiiiiiiii i rneeaes 7530
30.11.1 PRU-ICSS IEP OVEIVIEW 1.uuutiistiistinnneiaseisisesassissssissssnerassiainesinssnsnaiin. 7530
30.11.2 PRU-ICSS IEP Functional DeSCIPON. ... uuuesiistiraesiaterseiaessisssassssinssannssasssaeasinssans 7530
30.11.2.1 PRU-ICSS IEP CIOCK GENEIAtION t1uutiuuserssisssesisnsrseiassssisssassssnsssannsraseiassannnians 7530
60 Contents SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com

30.11.2.2 PRU-ICSS Industrial Ethernet TIMEr ....oueuveeiineiiieiaiirisrns i arsraassseesinnsanesas 7531
30.11.2.2.1 PRU-ICSS Industrial Ethernet Timer FEAtUreS .......iviieeriiiiieiiiiineiiaireraaanneeanas 7531
30.11.2.2.2 Industrial Ethernet Mapping . ...cuveeeeeeirauseiiiinesirisrersinrssrainnressinnrsisainsaians 7532
30.11.2.2.3 PRU-ICSS Industrial Ethernet Timer Basic Programming SeqUENCe.........cvvveerinninns 7532
30.11.2.3 PRU-ICSS IEP Sync0/Syncl Signals Generation ........ueevvieeiiuririseiseisinriiineiin, 7532
30.11.2.3.1 PRU-ICSS IEP SyncO/SYNCL FEAIUIES 1.uuuueiiiinineiiiniesiiinseisinsressainnsssainnsesnnns 7532
30.11.2.3.2 PRU-ICSS IEP Sync0/Syncl Generation MOAES .......civveviineininerinniiieirinriineinss 7533
30.11.2.4 PRU-ICSS Industrial Ethernet WatChDOQ .....ccviiiiiiiiiiiiiiiee i rsaee s rrnnne s annnns 7534
0 R = ] T 7535
30.11.2.5 PRU-ICSS Industrial Ethernet Digital 10S .....cvviveiiiiiiiiini i rae s 7535
00 0 2 A T - ] 7535
30.11.2.5.2 DIGIO BIOCK DIiagramsS ... uuuusesiiusssisinssssasnssssinsssssssnssssinnssssasnsssssinssisnnns 7535
30.11.2.5.3 Basic Programming MOGEl.......evvueiiieiiiiiiiieiiinisrrie e ranerns 7536
30.11.3 PRUSS_IEP RegiSter ManUal......uvueiiseiiserissinseiisisseiaseisisssassssisssisssssesasssannssans 7537
30.11.3.1 PRUSS_IEP INStaNCE SUMMAIY «euuiiiiisiiiisssssesseessssssssssassssssssssseesssssimsmssssnnsnnnes 7537
30.11.3.2 PRUSS_IEP REQISIEIS 1uutuuttiuattrunsinsensssanssssssassssasssansssasssastsnsssanrssassianeesins 7537
30.11.3.2.1 PRUSS_IEP ReQiSter SUMMAIY . ..ceiiueseirannressaanrersaaneessaansessaannssssannsessnnns 7537
30.11.3.2.2 PRUSS_IEP Register DeSCHPLON ..uuivvssesiiissseiristesiainnersinsresraannsesainnrsinns 7538
31 AV LI TR B LYoo Lo [T @] o] o Yod =171 o1 SR PP 7566
3 I V@ = @ 1Y T 7567
N I R VO o [ 7567
e 7 VL @ = [ o1 1= | = L1 o 7569
13 O T V@ o W [T 1o = I DT o o o 7571
3 I J0t R VL @ =] o Tt I =T | = 0 7571
31.3.2 VCP INternal INterfaCeS . uuuuiseineiitiisirsi i aaes 7572
31.3.2.1 VCP POWEr ManageMENT . .uuuuueeeisssresiasnesisassrersasrersaiasressassrerasinesraarsresasasnens 7572
1 3 00 70t 0 A [0 1= 1Y o T 1= 7573
I Y O o [ o] ¢ 7573
1 IR T T Y O =] 7573
31.3.2.4  INtErTUPL REQUESES .. uuuettineiiiiiiiiiaiiiisseeeeesssssssssaaaaasssssaseesssssssasassssnnnneesssss 7573
31.3.2.5 EDMA REOUESES 1uuuuuttttreessiiirssssssssssnnnmmssssmmmmmssssssssssssmmmesmmmmmmmmmm 7574
31.3.3  FUNCLONAI OVEIVIEW .. .eeeteiieeieeee st eeeaaate e seane s ssann e s s e e s ssann e e s sann e e s saannnsssannnersannnes 7574
31.3.3.1 Theoretical Basics of the Convolutional Code. .......cviiiiiriiiiiniiiii i raaaaes 7574
R B 0 Y @ e N (o] 31 (=T o] B 7575
31.3.4.1  Sliding WINAOWS PrOCESSING . vuuutiruseinnirneransissssassssissiassssansrassssisssansrnssiainasins 7576
31.3.4.1.1 Tailed Traceback MOGE ... ..uuiiiiiiiiiiii s r e s s e s raanns 7576
31.3.4.1.2 Mixed TracebaCk MOUE . ... uuiisiiseise it eeaes 7576
31.3.4.1.3 Convergent Traceback MOGE .....cvuiiieiiiiii i raees 7577
31.3.4.1.4 F, R, and C LimMitations tuuuuiieisuiiriesisemsnissessssenasisssssssenssssssnssstsnssssssssassensns 7577
31.3.4.1.5 Yamamoto Parameters ...uuiiiiisiiisiiiiiiiiniiiiiiniiiii i 7578
31.3.4.1.6 Input FIFO (BranCh MEtriCS) «uvuueiiutirseiineirisiinseiiseiae s s san s nanesannss 7579
31.3.4.1.7 Output FIFO (DECISIONS) uuuuutetrunnsernanssannnsssaasasssaasnsessaansassaannssssannnessannnes 7580
31.3.5 VCP INPUE DALA 1t tiisnssnnnssssssssssssssssssssssssssssssssssssssssssssnnnmssssssmmmmessssssssnnnneessnss 7581
31.3.5.1 Branch Metrics CalCulatiOnNS ....vuueivuueiiseiniteiiiriri s aaeanaes 7581
31.3.6  SOft INPUL DYNAMIC RANGES ... uitiieteisaiteeraiae e saaiaee s saiaae s ssaas st sastassaansasssannnessannnes 7582
31.3.7 VCP MemOry SIEEP MOUE ..uieieiiiiieesaieesaaintessaannesssannsessannnesssannnessannneesssnnnesnnns 7583
I3 I 78 T I 1= Tox 1o o I 7 | - 7583
B3 TR T g T =T g1 7583
I R T A =1 - T 11 1o 7583
31.3.9.1.1 Hard DECISIONS .uuuueeeiiinnessaaneesaannessaannessaannaessannnessaanneesaannressaannessnnnnees 7585
31.3.9.1.2  SOft DECISIONS . ueiiinnteiiiate s saaee s s aae s saaaae st saaan e s saan e s saanntssrannesaannes 7585
31.3.10 VCP OULPUL ParameterS . uuuusssssssssiiisssssssssssssnssssssssmmmssssssssssssmmmessmimimmmmssssssssnnnnnnns 7586
13 I J00 I V=T o A =Y =T 1T 7586
SPRUIC2D-January 2017 —Revised April 2019 Contents 61

Submit Documentation Feedback

Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
31.3.11.1 VCPNXEVT GENEIALION . utuuttiuatirussiunesnsssasssssssanssssssansssanssassssnsssannssnssianessns 7586
31.3.11.2 VCPNREVT GENEIAtiON cuviuuetistissseissinsesassissssassssasssasssssssassssisssannerassiansssnns 7586
31.3.12 Operational MOAES .. ..uuieiiiiteiiierrsi s a st sa e s ssaas et saasse s saans st sannnessaannns 7586
31.3.12.1 DebUgQiNg FEAUINES .. uuueietiintt i it st s st s s e s s ra s s s san s s raaeaananans 7587
31.3.13 ErrOrs @nd STALUS +uuuseiuueeuseiassssuassisserseiassssse s s st ssse s ssre e tan s saeeanes 7587
31.4 VCP Modules Programming GUIOE ....uueesiiusseisistesssinnssssiisnsssaissesssasnssssassesisansnsssasnnsimnnnns 7589
31.4.1 EDMA RESOUITES 4 tuuuutssrsuansessnnessssssssssssss s taassnsssassnestaannstmarsreraanrersinnnes 7589
31.4.1.1 VCP1 and VCP2 Dedicated EDMA RESOUICES . .uviruseiiseirinriintsriseiinesaseiasssinrianneias 7589
31.4.1.2 Special VCP EDMA Programming CoNSIiderationsS ......uvevueeissisessisiinesissinnesisinsnsisannes 7589
31.4.1.2.1 Input Configuration Parameters Transfer ......oveviiiriiiiiii e 7590
31.4.1.2.2 Branch MetriCS TranSer ..uuuuuiiueiiiee i i 7591
31.4.1.2.3 DeCiSIONS TraNSTEI tuuuvusiiitiiiseiiitiiisiiiii s aaans 7592
31.4.1.2.4 Hard-DecCiSIONS MOOE .. .uuiueiiiniiiiteiiire i r e s s aanees 7592
31.4.1.25 SOft-DECISIONS MOOE .. .ueuiiutiintiiistiite i aanens 7593
31.4.1.2.6 Output Parameters TranSier ... eiiiiiriii i ranns 7594
31.4.2 Input Configuration WOIGS ....ueuvuesiteiseiaerie e rae e s s a s e s s s r s ra s aannanaes 7595
3 I ST VL @ N L= 1) (= gl 1Y F= T o T 7596
31.5.1 VCP1 and VCP2 INSIANCE SUMMAIY . uuueiiiuutesirinnnessinsessainnssssansssssssnnssssinsssisssnssisnnes 7596
103 00 VL @ o (=T L] (= £ 7596
31.5.2.1 VCP REQISIEr SUMMIAIY 1uttuseiusersnssssssssssse s sassssasssassesans e 7596
31.5.2.2 VCP1 and VCP2 Data Registers DeSCHPLION .uuuuviiueeiiiiiesiniinsisiisesisassessannnesiaannes 7597
31.5.2.3 VCP1 and VCP2 Configuration Registers DeSCrPtON .....vvvviiviseiiiteriiiienineennneas 7604
32 8o [ T I = To (] g o N o Yo | o 7613
00t R N [ I O = = 7614
33 LT 122 4 o o PN 7615
12 200 R 101 = 2= o T O Y= oL 7616
13 04 001 R 1= 10117 o 7616
33.1.2  INitialiZation PrOCESS 1uvtiistiiisiiiii it 7616
12 B0 o =1 11 = 4= L4 o o 7617
33.2.1 POWEI REQUIMEIMEINES .. uueteiieteeiaitesaaaatesssane s saaanessannessaannssssannnessaannnsssannnsssannnes 7617
33.2.2 BO0Ot DEVICE CONOItIONS. 1 .uutiistiisstiiateriseiissisasrise i ra s sasss s saarsrareraeannns 7620
33.2.3 Clock, ReSEt, And CONtIOl . e uuuuieereereeereeeneasserreseeeteesnnsnnsaarrreeemmnnnsnsssssrrreeeernnnnnnns 7621
RO B0 0t B O 1T = 7621
1 0 T O [T 1] 0 RS Tod = o T 7622
33.2.3.3  RESEt CONfIGUIALION ..ttt e iseiaees et st rae e r e s s s s s s r s s a e s e s n e rnes 7623
33.2.3.3.1 ON/OFF Interconnect and POWer-ON-ReSEt......cviuiiiiiiiiiiiiiiiriisinenaaes 7623
33.2.3.3.2  WaAIm RESEL.. ettt i i i i 7623
33.2.3.3.3 Peripheral ReSet DY GPIO ...uiuiiiiiiiiiiiiiii i s s sanees 7623
33.2.3.3.4 Warm Reset IMpPact 0N GPIOS ... s rr s naniinnnnnaees 7623
I B0 B 1Y 1 [ ] o 7624
33.2.3.5 PMIC REQUESE SIGNAIS .+ uuuiueiietiiate it srrs s s ss e s s san e raneannes 7624
33.2.4  Sysboot CONfIQUIALION 4.uuuueirseiiseiisesise et s s n e aanes 7625
33.2.4.1 GPMC Configuration for XIP/NAND .....uiiiuutiiiiiieniiiteiiinnssraisressinnrsssainssasanness 7625
33.2.4.2 System CloCk Speed SelECHON ...viieeiitiiiteiiiriri i aaeaaaes 7626
33.2.4.3 QSPI Redundant SBL IMages OffSEl ..uuuuuvireiiuiiiiiiiiiiinisasisar i naeenaes 7626
33.2.4.4 Booting Device Order SeleCtioN .. .uuu.uesiviseiritesiiiterrinrssrais s ssainssaaannenas 7626
33.2.4.5 Boot Peripheral Pin MUItIPIEXING .. vvuuueiueieeiiiniesirse i s sasssisssanssarssaeanaes 7628
33.3 Device Initialization DY ROM COOE. .. ..uiiiiiieiiiiieeiiiaterrart s eaa i e ssaaas e s saanne s saannessannnassaannes 7629
33.3.1 BOOLNG OVEIVIEW 4tuuutssiunntessanesssssesssaaesssaassesssassnsssasssessaansnsssannessssnnnssssnnnes 7629
B3 0 70 0 R = 7o o 0T TN I/ 0T 7629
33.3.1.2 ROM COde ArCNITECIUNE .. v st isserastsssae s st s s s rneaanes 7629
1 TR T2 |V 1= 0 0] 0 /o 01 7631
33.3.2.1 ROM MEMOIY MaBP .. uuuteninusnnessiansesrasnessaiasresrasressaassestaassestaasssesraasrrsrsarsnenins 7631
62 Contents SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
33.3.2.2 RAM MEMOIY MaAPD 1 uuttetinunnneisiassesrasnessaiasressasnssssassestsassessaasssesssasresssasnnessns 7632
33.3.3 Overall BOOtNG SEOUENCE ..uuutiiusiiateiseiaseerissrastsssssasts s aasssasssassssasssarsrarssanssnns 7634
SIS S IO S =V (B o =V Lo @0 o1 T 1] = o] o T 7636
B TR Bt S - 1D o 7636
33.3.4.2 Control Module ConfiQUIatioN .....u..eseiiiiieiiii s ra e s e s raanne s aaann s saanneess 7636
33.3.4.3 PRCM Module Mode Configuration ........cveeesissussiimissesisissesrainnssraasressannnessainnns 7637
33.3.4.4 Clocking Configuration ....uuseesssiiieiieirte i s s rr e aaaes 7637
33.3.4.5 Bo0OtING DEVICE LISt SBIUP +uuuuteiiiiteiiiaetesiaatressaanressaane s saann e saannessaannnssaannnessns 7639
B e TN oS =T 10 1= = L =TT ] 1o 7640
B3 G 715 T80 R = o 0 1) o 7640
33.3.5.2 Initialization Phase for UART BOOt ...uuiusiiuseiissiisesinneriseiastisisesassssnsssinsssassinnnannes 7644
33.3.5.3 Initialization Phase for USB BOOL ...vuuiiisiiiseiiiiiisiiiiiisiiinisisisnnenasiannenans 7644
33.3.5.3.1 Initialization ProCEOAUNE ...iuuuiieeiitiriee i st ra s sa s s e s aaneanes 7644
33.3.5.3.2 SATA Peripheral Device Flashing over USB Interface .........ocevviiiiiiiiiinininnnn., 7645
33.3.5.3.3  USB DriVer DESCIIPIOIS 1 uuuuuuesassaesinnnesssisesssasnessasssesssasssssansresssannsssssnnnes 7646
33.3.5.3.4 USB Customized Vendor and Product IDS .......cvveiiiiiriiiiiiiiiiiiinsaneininennnes 7649
33.3.5.3.5 USB Driver FUNCHONAIILY +uuvuvuseiiuserssinsssssssnseiisesssesinssssssasssansesasesainssanns 7650
33.3.6 Fast EXtErnal BOOUNG .. .ueeetuueteiraeesssssssssaansssassesssassssssasssessaassnsssannsssannnsssssnnses 7651
B TG FL 00 R O 1T = 7651
33.3.6.2 Fast External Booting ProCeAUIE ......ueiiiiiiiiiiiee it iaate s e ssanr e sanane e aaanness 7651
B 0 TN A /1= 4o TV =TT 1o 7653
B TG T 00 R O 1T 7653
110 J0C T 2 (0] B | Y/ =T 4T Y/ 7654
1 R T G T | o 11T 0 1T 7655
33.3.7.3.1 GPMC IN@lIZATION 1t v teeiteiee vt e e s s s s r s ra e nes 7656
B G T 0 B Y N 7656
33.3.7.4.1 Initialization and NAND DeteCtion.....iuveiiisiiiiiiiiiiiiiiiiiiiii i 7657
33.3.7.4.2 NAND Read SeCtor PrOCEAUIE ...uuuuiiistireeiiteiseiaessinssasssias e rass e 7661
33.3.7.5 SPI/QSPI FIash DEVICES .uuuuueiiueiintiistiiissiiteraseiarissasssiss s rasssansarsrns 7663
33.3.7.6  eMMC Memories and SD Cards .....uveivieeiisiinisiiiniiiiiiiiiii s 7664
33.3.7.6.1 ©MMC MEIMOIIES .+ uutiueeinntinnte s saate e tsessaa s st st s sa s e saa e assssaansassaaneaaaness 7664
3 TR T A T T I I 7 1 {0 L 7665
33.3.7.6.3 Initialization and DeteCtiON ....vvuiiiiseiiiiiiisiii i 7669
33.3.7.6.4 Read SeCtOr PrOCEAUIE ....uuiieiiistiiteiisise st r st ere s ss s s rs e aaness 7671
33.3.7.6.5 File System HandlinNg ......ooeeeriiieiiiiieira i sr i e saaiane s saanee s ssanne s sannassannns 7672
33.3.7.7 SATA DeVice BOOt OPEIratiOn ..uuuieuussesriussesraunressinnsssainessssissesisaisnsssairesissnnnesss 7678
33.3.7.7.1 SATA BOOUNG OVEIVIEW +1uutiiuseiuterneinesssssanss s sasssanssasssanssansssaneiannssanns 7678
33.3.7.7.2 SATA Power-Up Initialization SEQUENCE .....ivieiriiiiisiiiisiiiiiriseassinssanns 7679
33.3.7.7.3 System Conditions and Limitations for SATA BOOt .....ccuveiiiiiiiiiiiiiiiriiiaeeaaas 7681
33.3.7.7.4 SATA Read Sector Procedure in FAT MOGE ....cvviuiiiniiiiiiiiieiieiinineaneininenannss 7681
GG TR TS T |0 =T [ 0 0 - U 7683
R TS 01 B O 1T = 7683
B3 G 7t 2 O o o1 To U = o g TN o =T Uo =T 7683
33.3.8.2.1 CHSETTINGS TEIM 4iuutiiutiiistiise it rasssss et saas s s s sansssaasaannens 7685
33.3.8.2.2 CHFLASH EIM 4iiuutiiiiiiiitiiiinie i i s s raaeans 7686
33.3.8.2.3 CHMMUECSD Mttt sttt et s s s s s s s e s e s s s e s s s a e s raaeaaaness 7687
13 TR S 0 S O o [ ] 1 =T 7688
33.3.8.3  GP HEAOEI 1.utiiiiiiiiiii i i 7688
B3 G JR S TR S [ =T T =0 =T ot U 1T ] o 7689
B3 G 78 T I =T | o 7691
33.4  ServiCes fOr HLOS SUPPOI 1. uuutteisateessesesssesssasse s ssaassssssnesssassnessanntessaannnsssannnessssnnnes 7694
11 20 0 R 1Y/ 0T VT 0 7694
3 B O Tod 1T Y/ F= 11 ] (=] = 0T 7694
SPRUIC2D-January 2017 —Revised April 2019 Contents 63

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
I E B0 e B O i ST =T 0 115 (T £ 7695
B O V| =T 0o I T 1= = Lo ) 7696
B 0 T g o 1 T T 7696
13 20 G T V|- [ T o - o 7696
34 (@ T @ [T o T 1= 018 o TS o] 1 ] o PPN 7697
R N 111 0T [ o 1T o 7698
B0 7t N R (= - 11 ] = 7699
R I 1= oo 11 (=] 7= (o1 7702
Tt 1 L 7702
e B =Y o TU o [ (1= 1o =) o S 7702
34.2.3 Trace Connector and Board Layout CoNSIderationS. .. ...uvveevisrsrissiissiriseiissisisrirsrineianens 7703
107 B 1= o 10T [ 1= o @] ] =T ot o o 7704
34.3.1 ICEPICK MOQUIE .uuueinsisiiiitiisinri st a e raes 7704
17 B (@ = =Tt = o o 1Y/ [ Yo 1= 7704
34.3.2.1 Default BOOt MOOE ... uueieiiitteisiete st e s e e s e s a e s sraae st saaa e s saansessaannneenn 7705
34.3.2.2  Walt-IN-RESEE .u ittt e 7705
34.3.3 DYNamiC TAP INSEITION 1 .uuutistiisenteste st sa s st s s s s s s s a s e raneaaaes 7705
34.3.3.1 ICEPICK SeCONAary TAPS ..ttt r s s s sa i n s s aann e s saannaenss 7705
Lo 0 S 1 T T YA B L= o 10 o [T U o] o T o 7708
34.4.1 Processor Native DeDUG SUPPOI . .uuuueiiseirneiissresste i saeeris s s saars s aaeesanrrans 7708
34.4.1.1 COMEX-ALD PrOCESSON . uuttteettttssssisssssssneeeesssssassassaassssssnreesstttmmasssssssnnnneeensns 7708
34.4.1.2 COrteX-M4 PrOCESSON 4 uuuttiistiisseiistiiseiistiite ittt iaeiaisesaraansranes 7708
T T ] = T N 7708
G I R Y 4 11 7708
34415 PRU .ttt 7709
B @1 (011 I o T 1= oo 7709
34.4.2.1 SOC-LeVvel CroSS-TrigQerinNg «uuuueeisuueesirneneirantessaannessaaansesaaannssasannssssainsssssannnsss 7710
34.4.2.2 Cross-Triggering With EXternal DEVICE ...uueeiiiiieeiiiiniesiiinneessannsessaannessaanneessannness 7711
3B4.4.3  SUSPEINA . .etistisstiate sttt s e 7711
34.4.3.1 Debug Aware Peripherals and HOSt PrOoCESSOIS.....uuiiiiiietiiiiiieeiiriineiriinesiraaasssanns 7711
B T = LT 1R T T D TCY o o 7713
34.5.1 Real-Time DeDUG EVENTS ..uiuuiiiieiiitiiisii s r s ss s aananaes 7713
34.5.1.1 EMUIAtION INTEITUPLS . uuetiieteiiiitt et s s e s s e s sr e st sa it e s ssann e st sannnessannneannn 7713
34.6 Power, Reset, and Clock Management Debug SUPPOIT ...eeeiiiiesiiieesiaeressannressaannresaannnesanns 7714
34.6.1 Power and CloCK ManagemeEnt. .. ...uieeioueiresinserns it iaeriss s s rasssaeesanraans 7714
34.6.1.1 Power and Clock Control Override From DebUgQer......vuvuiiiiiiiiiiiiiieiiieirianessanas 7714
34.6.1.1.1 DebUQQEr DIrECHVES 1.uuueeetiiieeetsaineessaanneessanseessaannesssannresssannessssnneesssnnnessnnns 7714
34.6.1.1.2 Intrusive Debug MOEl.......uvieiiiiiiiiiii i 7714
34.6.1.2 Debug ACroSS POWET TranSItiON ....uueseiiietssiiiieeiriaatessainressaannsssainnsssaansssaannnesss 7715
34.6.1.2.1 Nonintrusive Debug MOGel ... ..ueiiiiiiiiiiii i raie e sesaee s ssannee s sannresaannneeans 7715
34.6.1.2.2 Debug Context Save and RESIOME .....vvueiiteiiseiirisisrine i irsraneans 7715
34.6.2 RESEt MANAGEMENT «.uuttiiiiiiiiii ittt rrr s a e s e s s s aaassaaaa e e e rrrraaaaaas 7715
BT G P07 N 1= o 10T [ 1= G I 1= o3 1)Y= P 7715
34.6.2.1.1 ASSEIt RESEE tuuuuunntttaneeiiiisissssiiisrrreessttaaaaaaaaaan ettt rrnres 7715
34.6.2.1.2 BlOCK RSB 1uuuuiiiiiiieiiiiite s e s e s rr et 7715
34.6.2.1.3 Wat-IN-RESEL 1 1uuiuuiiuiiiiisiniiinr e 7715
34.7  Performance MONITOTING ... .ueuse e s s e s s s s s st esr s e s an s n s snernes 7717
34.7.1 MPU Subsystem Performance MONItOMNG ... ...eeiveueesiiieneiriisesiaassssraasrsssaanrrssaannresanns 7717
34.7.1.1 Performance MonItoring Uit .....euiieeeesiiiee i ssisneeesesanressasnnesasannessaannnesaannnesss 7717
R A A o @ - Y] 1= @ 1 ]| =T 7717
34.7.2 IPU Subsystem Performance MONItOMNG .. ..ueeeiiieeesiiieeesriisssraanressannsessaannsssaannrssannns 7717
34.7.2.1 Subsystem Counter Timer MOAUIE .....ceiiiiieeeiiiii i eanee s sannrersaannresaannresaaannees 7717
B A ©F- Tod 1= 0 Y= 7718
64 Contents SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com

34.7.3 DSP Subsystem Performance MONITOIING «.ovueiveirintiiieiiiiieririe i raeaiee s 7719
34.7.3.1 Advanced EVENt TrHQQEIING ... uuueeinteeirinteeraatresaaaneessaannsssaanresaaannesaaannessaannnesss 7719
34.8 MPU Memory Adaptor (MPU_MA) WatChpOINt....uveueeiiiiei i s s s ssnianssnsins s anaes 7720
B T 007 =0 I =Tl 7721
34.9.1 CoOrteX-AL5 ProCESSON TIACE .uuureiiiusreriiisntessissreisssaneessssseeississesisssnsissssresisssnnrissnnns 7721
34.9.2 DSP ProCeSSOr TTACE .uuuiiiiisniiiiiinisiiiisnssiiiisssisiiasssiaissssiiitstssiasatssiasanneiiisnnsssssnns 7722
B0 TR T I =TT o0 o 7722
34.9.3.1 Trace Exported to External TraCe RECEIVEN ....oieeiiiiiiiiiiie it rraanrerraanreesnannees 7723
34.9.3.2 Trace Captured Into On-Chip Trace BUffer......uuvvieiiiiiiiiiiii i srnnees 7723
34.9.3.3 Trace EXported Through USB ......iiuuiiieiiiteiiusiieerisrsssassssnesanssssssnnsssnsssaneaanes 7723
34.10 SyStem INStrUMENTALION «.uuussts st st st s s e et s s e s st s s e s e s e e s a et s e e sannaa e e nnes 7724
34.10.1 MIPI STM (CT_STM) tttiuttiiutiinniniatinteiiseiiiseiistisisesissraneraseiainesassiaraaneraeian. 7724
B0 T V41 =0 N = T TN o0 7725
34.10.2.1 CT_STM ATB EXPOIt . .uuseiseiuneistirsessterseiasessse it 7725
34.10.2.2 Trace Streams INtErlEaVING .. uuue it it rrirr st saanr e asannes 7725
34.10.3 Software INStrUMENTALION ... .uuiieeit e r s e s s rr e rannanaes 7725
34.10.3.1 MPU Software INStrumMentation .....v.eveeeriseisserisrirserisrirerasie i raaanerns 7725
34.10.3.2 SoC Software INSIrumMEeNtatioN v..uuvvssisiserissiiiseii i e raanrns 7726
107t 00 S @ T @8 VT = 1 (o] o T 7726
34.10.4.1 OCP Target Traffic MONITOMNG ..t r i e s s raan e e s nanness 7726
34.10.4.2 Messages Triggered from System EVENtS......cvviiieiiiiiiiiiiiiiiiii i rnaaes 7729
34.10.4.3 DMA Transfer Profiling .....ve v 7729
34.10.5 IVA PIPEINE 1ttt e 7729
34.10.6 L3 NOC StatistiCS COllECION uvuvusiiistiiiseiiiirisiiiiis i raeaaaes 7730
34.10.6.1 L3 Target Load MONITOMNG «.uevuteiueiineriseiseesstsres s sasesasssaessinssanssansaannesns 7734
34.10.6.2 L3 Master LatenCy MONItOMNG . .. ecuuuueeeraneesaainnessaannsssaansessaannesssanneessaanreesaannes 7735
34.10.6.2.1 SC_LATO CONfigUIation .....uusesiissssisissessiinnssssinrsssasnrssssinnssssansssasinsssssnnes 7735
34.10.6.2.2 SC_LATL CONfigUratioN .. uueiueeiiseiseentsrte s raarss s s s ssinerannerans 7736
34.10.6.2.3 SC_LAT2 CONfIQUrAtiON . useisseississsesistsnseraseissesastssss s sannssns 7737
34.10.6.2.4 SC_LAT3 CONfigUIation ....uuusssiiusseisintessaianssssinrsssasnesssainnssisanssssaainnssisnnes 7738
34.10.6.2.5 SC_LATA CoNfigUratioN ..uueiueeiiseiiieertsns e ranne e 7739
34.10.6.2.6 SC_LATS CONfIQUrAtiON . useisseiississserstsnse i ssine s s rase s sannsranes 7740
34.10.6.2.7 SC_LATE CONfigUIation .....uuessiiusseisistessiianssssinrsssasnrssssinnssasaissssaainnssssnnes 7741
34.10.6.2.8 SC_LAT7 CONfigUratiON .. uueieeiiseiseertente e ss s ss s ranne e 7742
34.10.6.2.9 SC_LAT8 CONfIgUratiON . uuseisssiississsessrsrse s sisesassssss s sainsrannsrans 7743
34.10.6.2.10 Statistics Collector Alarm MO .....vvvviiiiiiiiiiiiiiiiii i e 7744
34.10.6.2.11 Statistics Collector SUSPENd MOUE.....uvueiiieiiitiiieri i 7744
34.10.7 PM INSIIUMENTALION 1. vt tueevstssssesasssasessess e st s s e s s aa s e raa e s s s s an s sa s e aaa s sanseraseaanns 7744
34.10.8 CM INSIUMENTALION 1t 4t tuettistissseristisse s s it saar s s saa s e s saareraseianns 7745
34.10.9 MaSter-ID ENCOTING . ueuueentiinteitiite it sas st sa s ssats e s s e saa s sa s s s sannssaaeaanes 7745
34.10.9.1 SOfWAIE MASTEIS +.uuseiuseiisterntirste it sas st s s aarerareaanes 7746
34.10.9.2 Hardware MaSEEIS ..uuuiuseiisseristirsnersseiinnerississesistsiiserassiainetassisiserasraaneraeians 7746
34.11 Concurrent DEebUQG MOOES ...uuuiiieiiiiiii it e e 7748
34.12 DRM REQISIEr MANUAL . . ..ttt ittt et r e et e e s s s aaa s e s s s s s s s s an e e s aann e s aaannnssaannenss 7749
34.12.1 DRM INStANCE SUMIMBIY 1 ttttiiiiissssssssseeessssssssssssssssssssssmesssttmmmmaiiisrremmmmii 7749
34.12.2 DRM REGISIEIS 1. uttuttistinte it tsae sttt st r s e 7749
34.12.2.1 DRM REQIStEr SUMMAIY +1uuttiussinserusesasssssssasss s saserassrasssasssassraseiannesannians 7749
34.12.2.2 DRM RegiSter DeSCIPION 1uuuueiiiieesisiisesiiisssssantesiaasssetsaansessaanrsssainnressannnss 7750
A (€10 11T 1 PP PP 7789
SPRUIC2D-January 2017 —Revised April 2019 Contents 65

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com

List of Figures

1-1. DRA72x, DRA71x Sample Environment DIidgram . ... e e ueeesisriiseiiseisiserississssnsssssssassssnssranssn 370
1-2. DRAT72X, DRAT1X BIOCK DIBOIAIM 1 1uuuuteiiiatssisattessistsssaassssssassnsssaisnssssasnssassnsesissnnsssannnesins 371
P22 N 101 1= o7 T T o A Y= T 386
B O O [ Yo S I == o o (3 I ) TN 410
3-2.  Functional and Interface ClOCKS ...uuiiiuiiiiiiiiiiiiiiiiii e aes 411
B T 1= 1= ol @ T Tox Qo] - T o 417
K O [ Tox QB o 4 F= V] IS = L= N = 1 110 418
3-5.  Clock Domain/Slave Module Clock-Management Interaction SEqQUENCEe 1 ......ccvviiiiniiiiiiinrriininneainnns 420
3-6.  Clock Domain/Slave Module Clock-Management Interaction SEQUENCE 2 .....vvvviireiieerinririnerinriiineins 421
3-7.  Clock Domain/Slave Module Clock-Management Interaction SEqUENCE 3 ....ivvvviireiirerineisieerinriinneas 422
3-8.  Sliding Window for DyNnamiC DepPeNaENCY.....ueeiiiuuesiiitetiaiatsssaatsessanssssainnssssannrsssannnssaaannesss 428
3-9.  GENEriC POWET DOMEIN 1uuutiittiseinetiate et s e s s s s e e s et e e s a st s e s s a s s e e s s e aan e s an e enaees 430
3-10. POWEr DOMAIN TraNSITIONS. vt ustissesussssasersesaserasessase s s e s e sas e s sssesaa s ssarerasessanssannssnnes 432
I R €= o 1T TRy ] = Vo [= I T o 4= V1 o 433
3-12. Generic Logic VOltage Management ... ... .eeresiseesseirte e iatesass s s saas s raas e s saresanessnnesansss 434
3-13. Generic Memory Voltage ManagemeNt ... .. ... e e ieeeiaateesraantessaanseesaaanresaaannsssaannessaannnesaaannesss 434
3-14. SmartReflex Static Voltage AdjUSIMENT. ... ..ueei i s rr s rs et saanenaas 435
3-15. SmartReflex Voltage Control FUNCHONAI OVEIVIEW .....uueiiuiirieeiisi st res s sreesns 436
3-16. Comparison of Energy Consumed With/WithOUt DVFS ......ciiuiiiiiiiiiiiiiisiri s 437
3-17. Comparison of Energy Consumed With/WiIthOUt DPS .......ueiiiiiiiii i e rnaee s 438
3-18. Performance Level and Applied Power-Management TEChNIQUES.....vvueivieiiiiiiieeiiiierieinieerianaans 440
3-19.  PMPW OVEIVIEW 1. uttuatissesasssstesasesssssassasssssssaas s sas et as s ss s s s st s e saan e s s e ta e e s aaraan e e saneaanness 442
3-20. MPU POWEI-ON RESEt SEOUENCE . .1 tuuisssssstrreesssssssssasssssssssssssessssmssssasasssssrrreeertrmmsasssssnnnns 479
3-21. MPU Warm RESEL SEQUENCE . .uuttiuusteirsneernanrersasre s srasssstasseestaassesssassnesraasrerraannessns 480
3-22. MPU Reset Sequence on Sleep and Wake-Up TranSition ......uueieeiiiieeiiiieeiaiinsssananessnansessannnss 481
3-23. IVA POWETr-ON RESEL SEOUENCE 1.uuuuusssstrnreessssssssassssssssseessssssssssssssssssstrmeesssttimmsasssssnnnnnns 482
3-24. VA SOftware Warm ReESEt SEQUENCE ...t uueiutertetasetsarsaate e rae s st raae e sanssans 482
3-25. DSP1 Subsystem POWer-ONn RESEt SEQUENCE ..uuuuriuterseiinterissiassisisssastsrass s 483
3-26. DSP1 Subsystem Software Warm ReSet SEQUENCE ....uiiieeiiiiitei i irie it asannes 484
3-27. IPUL POWEI-ON RESET SEOUENCE. 1t uuttetiiusteeissstesrasreersasre s sararrsasasse s aarsresaaasnesraannesss 484
3-28. IPU1 Subsystem Software Warm ReSEt SEQUENCE ... uueiiutirietiistiriseriarirre i 485
3-29. IPU2 POWEI-ON RESEE SEOUENCE . .1t uissssrrreessssssssassssssssssssesessssmmssssssssssrrreeessmmmmsesssssnnnns 486
3-30. IPU2 Subsystem Software Warm ReSEt SEQUENCE ... uuuiiutirietiintiriae it ranrsairerasiaisssarsannsrans 487
3-31.  Global Warm ReESEl SEQUENCE . ..ttt tiaeteeiaaateesaantessaante s aaane s saaasssaaannsssaannessaannnessannnnsinn 488
3-32. PRCM Module CIoCK MaNager OVEIVIEW.. . ...uusesiussessssssessassssssanssesssanssssasnnsssssnnnssssinnssisssnnss 490
3-33. PRM CIOCK MANAGET OVEIVIEW w.uuseiussiusssstsssssssssaasssasesassssasssasssssssansssasstassssasssansssinssanns 493
3-34. CM_CORE_AON OVEIVIEW () «xeetuuurersannneeraannnessannessaannessaannessaannessmannssssassnesmmsnnesimannnesmns 496
3-35. CM_CORE_AON OVEIVIEW (D) 4 1uutrueiutsusiseisesussssnss e saesssassasssesassassasssassansassnssnnsns 498
3-36. CM_CORE_AON_CLKOUTMUX Clock Manager Overview (CLKOUTMUXO) ...vvvuvrvnrirneernneisinerinninns 501
3-37. CM_CORE_AON_CLKOUTMUX Clock Manager Overview (CLKOUTMUX1 and CLKOUTMUX2) .......... 503
3-38. CM_CORE_AON_TIMER1 Clock Manager OVEIVIEW .....uueesissuseessiissesssanssessannssssaannssssannnssssinnes 505
3-39. CM_CORE_AON_TIMER2 CIoCK Manager OVEIVIEW ....uuueirueerisssrusssinnsssssnssisnnssansisisssanssannssnnes 506
3-40. CM_CORE_AON_TIMERS3 Clock Manager OVEIVIEW ... ....uesiresessaanaesssansessaansassaanneessannsessaanness 507
3-41. CM_CORE_AON_TIMERA4 Clock Manager OVEIVIEW .....uueesisssusesiiinsesisinssessannsssssanssesssnnnsssasnnes 508
3-42. CM_CORE_AON_MCASPL1 CIoCk Manager OVEIVIEW .....uueiussrussinnrsrsssassssisssansssisssannssnsesaieianns 509
3-43. CM_CORE_AON_MCASP2 CIoCk Manager OVEIVIEW ......ueeeirsiansssainessaaansssaanssssaanssessannsessannnes 510
3-44. CM_CORE_AON_MCASP3 CloCk Manager OVEIVIEW ....uuueeesssuesisiissssisassssssaissesssnnssssssnnnssssnnnes 510
66 List of Figures SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS

INSTRUMENTS

www.ti.com
3-45. Generic DPLL FUNCONAl DIagram .. ...seiueeiieesiteiassssassitsrasesaeess s saas s sassannssasssanssanssanssnns 513
3-46. DPLL_PER OVEIVIBW .. uutiiiieteiiiatesaaise e saaaae e ssaaase s saassn st sansessaannassaannssssannsessannnesssannsessnns 518
3-47. DPLL_CORE OVEIVIEW 1 1ttttiiisisssssasssssssssssssssmsmssssssssssssssssssssmmmmmsssssssssmmmmeetmtimesssssssnnnnnns 520
3-48. DPLL_ABE OVOIVIBW. . uuttetntesseaaneessaneessasnnessaannessaannnessasnnessaannnsssaannessssnneesssnnnessssnnessnns 522
3-49. DPLL_MPU OVEIVIEW .. uutttiateasasessse s saaaeessaaase s saasse st saassessaansassaannesssannsessannnsesssnneessnns 524
3-50. DPLL_IVA OV I W, 1 tttttitissssissssssssssssssssssssssssssssssnssesssssssssssssssssssnnmmeemmmmimmessissennnnnn 526
3-51. DPLL_USB OVEIVIEW 1 .uutteiaetessnnesssannesssannnessasnnessaannesssannessesnnnsssannnessssnnessssnneesssnneersnns 527
3-52. DPLL_DSP OVEIVIEW . .uuttiinueteaaatessanessaannesaaaanessaassessaaasnessaansassaannesssannnessasnneesssnnsessnns 528
3-53. DPLL_GMAQC OVEIVIEW 4t uutinuterssssssssisssssesasssssesassssssssasnsinseiastminsmaitist 530
3-54. DPLL_GPU OVEIVIEW 1. uuttetetesssannesssannesssasnnessssnnessasnnnsssannessesnnnsssannnessssnnessssnneesssnnnessnns 532
3-55. DPLL_DDR OVEIVIEW « . uutteiuatsssasessansssaanssssaansessaassnsssaassessaansesssannssssasnsessssnnsesssnnnessnns 533
3-56. DPLL_PCIE_REF OVEIVIBW . .1uutiisttistiisseissiasesassissssisssssesassisissrasstsisssisneraneaiain 535
3-57.  APLL _PCIE OVOIVIBW .. uuttetetessaannessaannesssasnnessasnnessaannesssannnessasnnnssssnnnsssssnsessssnneesssnneessnns 536
3-58.  CD_WKUPAON OVEIVIEBW . st tuusesussssssssstssassssssssssassssss sttt 537
3-59.  CD _DSPL OVBIVIBW 4 tttttttssssssssssssssssssssssssssmmsssssssssnssseesssssmssssssssssssnnmmmeessttmmesssssssnnnnnns 542
3-60. CD_CUSTEFUSE OVEIVIEBW 1 .uutttiaeeessneessasnneesaannessasnnessaannnssesnnessmsnnessssnnnessssnnessssnneessns 545
3-61. CD_IMPU OVEIVIEW 1t atteiee e saae e sasaase s s s e st saa s et saass e st sann s st san s s s saann e s ssannesssannnesaannnnssnnns 547
3-62. CD_LAPERL OVEIVIBW 1t tttttttssssssssnnsssssnssssssssmsssssssssssssssessssssssssssssssssnmnmmeesmtimmessssssnnnnnns 550
3-63. CD_LAPER2 OVEIVIEW . utttttateessannssssannessaanneesssnnessssnnesssssnnsssssnnessesnnnssssnnnessssnnnssssnnnessns 570
3-64. CD_LAPERS OVEIVIEW .. uutttiattsssatsssaanssssaaansesaansessaannessaasnsssaansessaansessssnsssssssnnessssnnnsssns 581
3-65. CD_LASEC OVEIVIEW ttuttttiiissnssnssssssnneesssssmmsssssssssssssssssssssssmssssssssssmmmmmemmmiimessssssnnnnnnns 584
3-66. CD_LIINIT OVEIVIBW 1. uttiustiuteisesseesatssase et e s s s et s e s s s s s e st et s e s s a e s s s st n s sn e san e s snesanns 586
B S O T VN @ = TN 594
G 1S T O T €1 U @ L =T 1= 596
3-69. CD_EMU OVEIVIEBW .t uuttiuaeiatessssssssssaatsssssaae s sassaae s saa s s et s ra et e e s a e s s s s sa s s st s s n e aannesnns 598
3-70. CD_DSS OVEIVIEW 4 tuuuttruseiusnesusssasssssssasts s sassssss s sttt s sasstassstasstanneraseteinesinns 600
I O T I O I @ 1= 4T 605
3-72. CD_L3_INSTR OVEIVIEW 1uuttuutiunesunnssnssssssasssassssasssss st ssss et ssss st ssasstasssanssanssnnes 609
3-73. CD_L3_MAINL OVEIVIEW 1uuteuseissesunsssassssssssssasssssssssssrse et sassssisssastsrarstaessinssasnssnnes 611
3-T4. CD_EMIF OVEIVIBW 1 ttttttiiiiisssssssssssssssssssssssiiemessssssssssssessssssssssssssssssssmmmmeetmiimesssssssnnnnnnns 615
3-75. CD_IPU OVEIVIBW 1 tttettesnneessannesssannesssannnessaannessaannnsssannnessasnnessesnnnessssnnessssnneesssnneessnns 617
B T O T | U B @Y= 1= N 621
A R O T 1 =6 @ 1Y =T o= 624
3-78. CD_DMA OVEIVIBW 4t tuutttuseinstesasssssssasssaatssas s e e s s sa e s s s s st s s et e e s a e s s e s s a s s s n s saneaanesnns 627
B e TR O N @ = = N 629
3-80. CD_CAM OVEIVIBW 1t ttttsssssssssssssssssssssessssssmssssssssssssssssssssssssmsssssssssssemmeeemmtimesssssnnnnnnnnns 631
S I O ] 1Y Y @ @ = T 634
3-82. CD_VPE OVEIVIEW . .iuuetiiiitesaaaaeessaase s saase s saaa s et saaase s saanst st sann s e s saannessaannessaannnesaaannessnnns 636
3-83. CD _RTC OVEIVIEW 4 tttttttttssnssssssssssssnessssssmmmssssssssssssseesssssssmssssssssnsnmmmeemsmtiiesssssnnnnnnnnns 639
S O o O | = O Y= T 641
3-85. PRM Voltage Control ArCNItECIUM .. .. ues ettt e s e s s e s sa s s s sa s e s saannn e s sannneeans 670
3-86. SMaArtRefleX INtEOratioN ....uu.ueeeeiieeir st s s e s ss e st raa it e s sa i r s s a e aaas 671
3-87. 1/O Pads Daisy-Chain COoNfIQUIAtioN .. ...ueueesesisssssssiiterse i rassssas s ssasssans s rasssannssanns 678
3-88. DPLL OUtpUt-FreqUENCY ChanQe ... .ueseieteiiatesaaatessa e s saa s e s saanne s saannssssannnessaannnsssannnessnn 682
4-1.  MPU SUDSYSIEM OVEIVIEW . et tinateinaaesssaeessrsse s tsaaas et saaate st saasss s saanssssaannssssasnnsssssnnnsisnnns 1574
4-2. MPU SUDSYSIEM INtEGIAtION 4 uuusiiuse ittt e s s s aesa s s s s s s s s s san e raa s aanasannrns 1578
4-3. MPU Subsystem CIOCKING SCHEME .....uuiiiiiiiii i e ra e e 1579
4-4. MPU SubSYStEmM RESEE SCNEMIE .. uuiiiit i r s s s ss s aaanneaanans 1580
4-5. MPU Subsystem BlOCK DIagram ....ueuueeiseisuseiaterseiaesssssasssssssisssrss s s sansssnnssanssannerns 1582

SPRUIC2D-January 2017 —Revised April 2019 List of Figures 67

Submit Documentation Feedback

Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
4-6. MPU_IMA OVEIVIEW .1t eetetseeteessaaneessaaneessasnnessaanneesaasnnessasnnesssanneessennnessssnnnssssnnnessssnneesnns 1587
4-7 EMIF Partitioning Without High-Order INterleaving .......c.eeeiiiieieiiiie i rn e seaneeas 1589
4-8.  EMIF Partitioning With High-Order INterleaving ......covueeiiiiiiiiiiiiiiii i i raaanneenas 1589
4-9. MPU Subsystem Power DOMAINS OVEIVIEW ... .uuueiuueiessissisussssssrsssaseiarsrassssisssansssinsrasianness 1598
4-10. MPU_WUGEN OVEIVIEW 1. uttuatissesassissssssesssssssssassssss st s ssesasssss et s sasssannesasssannssnnssans 1603
5-1. DSP Subsystem Highlight......uee i s s s s s asannes 1647
5-2. DSP SUDSYSIEM INt@GratiON. . uueiseeistiiatese et r e s s s e 1651
5-3.  DSP_SYSTEM BIOCK DIBgram v uuuueuuseissssusssnnssseiaseisssrasssssesisssass e 1665
5-4.  Extended Duration Sleep Software and Hardware SEQUENCE .....ivueiiiiiieiriiiieneisiiessisisesiiannenas 1668
5-5.  DSP Subsystem INterrupt Management. .. ...e e e ieueereeinsriae it iaessies st saresasssaesaanssns 1670
ST T g |V I = Vo | = 1 o 1673
5-7.  DSP DMA REQUESES 1 ttutttiiiiiissssstseesssssssssasssssssssssemessmmmmmsssiassssteettmimatiirssnnnnns 1676
7-1.  TPUX SUDSYSIEM OVEIVIEW .t tustiueessttsasesst s sse s e e s s ssae s sas s s s s s st e s s e e s e san e sann s eeeanes 1734
N | = O i RS W] o153V £S] (=T 0 1 =T =10 o 1736
e T | =0 B 3 £S] (=] 11 =T | = 0] o 1737
7-4.  IPUX Subsystem ClOCKING SCNEIME ....uuiieiiiie i e r s s r e raananaes 1739
7-5. IPUX SUDSYStEM RESEL SChEMIE 1. uuiiiiiie i s aaaes 1740
7-6.  IPUX Subsystem BlOCK DIagram ....u..ueseuiieessssieseisiinesssaisssissssssssissssssansssssaansnsssannnessannnes 1742
7-7. IPUX_WUGEN OVEIVIBW .t attessseeessaaaeesssaaneessannessasnnessasnnesssannnesssannnssssnnnessasnnessssnnnessnn 1746
= TR ST O I 1V I = o T QI T Vo | = L 1748
7-9.  Event Communication Connection in IPUX SUDSYSEM .....uuueiiiiiieiiiiiiiiiteriirs s ssninnneaaaas 1752
8-1.  CAMSS OVEIVIBW 4 uttuuttiuseiusteassssesssssassssaassas s se s ae s e s s s st s s s s a et aa e s s a s aa e s s s e tane s snesanns 1785
8-2.  CAMSS ENVIFONMENT & uttiuttiateraseiseisserassssase s e e s e s s s ta s e aa s st s s e e r e s s e tan e s aneaanns 1787
S J O N 1Y T 1 1 =T = (0] o 1789
8-4. CAL Interrupt Events Mapping 10 REQISIEIS «uuuueiiueiiieiiiiiiieiitinte s aainesaes 1795
S T O] 12 o I - o | = o o 1797
8-6.  CSI2 ComPIeX I/O POWEE FSM .ttt s i s ssaae s s s ss st st saaan s saan s asanness 1798
8-7. CSI2 PHY RxMode and StOPState FSM ...uiiuuiiiiiiiiiiiiitiie i st rssssiassaassassanssaassannanaes 1799
8-8.  CAL TOP-LEVEl DIagram ... ineteisieteeasantesaaaneessaaneesaaanessaannassaannnsssaannessaannnsssannnesssnnnnes 1801
e T O I - | = B T o1 1 = 1 1802
8-10. CSI2 Low Level Protocol Engine BIOCK Diagram .....eieeeiiuiinesinisinisiisriseiiessisssansssnsssannssnnsias 1803
8-11. CSI2 One Data-Lane Configuration......eiessisserississerisirsssissare e s aar e ianaaans 1805
8-12. CSI2 Two Data-Lane Merger ConfigUration .......uvevseesisisusesrinssssisiseesriinssssainnssssainnssasinnssinanns 1805
8-13. CSI2 Three Data-Lane Merger CONfiQUIation ... ...evieeirussriseinesiiseiiierirsse s ianessanrrns 1806
8-14. CSI2 Four Data-Lane Merger Configuration ......uvseusieevistirssiirie s i raseaanesaes 1807
8-15. CSI2 Protocol Layer With Short and LONg PacKetS. ....uuiviuuieiiiiiisiiiiiieiiississiinessssinsssnnes 1808
8-16. CSI2 Short PaCKet StrUCIUIE .. .uu sttt st e r st e s a e s e s s n s n e raees 1808
8-17. CSI2 LONG PACKEL SIMUCTUIE 1. uuuissesstisssnssssstssse i sss s rasss s s s s ssas e et r e san s ta e san e raneesanes 1809
8-18. CSI2 Data ldentifier SITUCTUIE .uuiiueirisiiiisiiisii i i eraaes 1810
8-19.  CSI2 VirtUal ChanNel . ..ueeieeisieer st e e s r s s r s e e s s e e s a et n e sn e ranees 1811
8-20. CSI2 General Frame Structure (INfOrMatiVe) .. .uuuiusirissiiiii i raas 1813
8-21. CSI2 Digital Interlaced Video Frame (INfOrmMatiVe).....ueuviiueseiiiiiiesiiiiseiiirsssiissiinnssasinsssinnes 1814
8-22. CSI-2 LL Tag Generation Example - LiN€ MOOE .....viuiiiiiiiiiiiriieiiiiri s i sn s s sannnas 1815
8-23. CSI-2 Packing — EXAMPIE Lu.uuueiiueiiiniiisiistiite e sa s s sa s s 1816
8-24. CSI-2 PaCKing — EXAMPIE 2. ... uuetiiiieteiiiitteisiias s s ssaae et ssasae s ss s et saat e s saaann e s e asannees 1817
8-25. CSI-2 Packing — EXAMPIE B..uuuiiieiitiiiiiit et s s s e 1817
8-26. CSI-2 Packing — EXAMPIE 4. . uueiieiiitiiiii i s r s 1817
8-27. CAL PPI Interleaving - PhySICal VIEW ...uuiieisiiiiiieiiiisiiis s assiae s sssnae s ssnnans s sannessannes 1820
8-28. CAL Stream Interleaving - LOGICAl VIBW ... ..uiuueiiueiiieiiiteiiaeiitrse s st sas s ssa s saesanesans 1820
68 List of Figures SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS

INSTRUMENTS

www.ti.com
8-29. CAL INterleave FIFO rBAUS +..uuuiueiretiitestsiite et sre s rass s s e r s s s e e s s e aa e s r e e rnes 1821
8-30. CAL Interleaver - Example of RAW Bayer Datal ....c.ueeiiiiiseiiiiieiiiassaiansessainnssssannssannnnsssnnnes 1821
8-31. CAL MIPI RAWI10 Data PaCKiNg ..uuuuevusiusissiseisiisinseieissnssssssssssssassssssssassnsssasssssnnaes 1823
8-32. CAL Pixel Packing — Data Storage in MEMOIY . ..uuutiruseiseineerassirsesasrsass i sanresanssansssanssanneins 1824
8-33. CAL Pixel Packing — Data Storage in MEIMOIY ....uiuueeeiiiiieeiaaenesiaantssssansessaannsssaannrssaannneaannns 1825
8-34.  WIItE DMA - FIaIMING 1 uuuutteiateenaneessaanessasse s saaasessassessaaasssssanstessaannnsssannnsssssnnssssssnness 1828
8-35. CAL Video Port and TimiNg GENEIatOr ....uueiuteiseisueerntiassesiss i s et sanrssarsiansans 1829
8-36. CAL Registers Shadowing EXampPle .. ... r e r s iae s s aanse s saanne s s sannnesaanns 1832
LS I V| O 1] 1901
LS V| V71 (0] T 1T o 1903
LS T TR V| = 101 (=0 = 11T o N 1906
10 S | = o o] QD= o | = o 1908
9-5.  VIP Slice Processing Path BIOCK Diagram ... .ueusuessurinnssiseiisterseiassssisssasssisssannesnssiansssnnssans 1910
9-6. Input: A=RGB, B=YUV422; Output: A=RGB, BERGB ..ot 1912
9-7.  Input: A=YUV422 8/16, B=YUV422; Output: A=Scaled YUV420, B=RGB .....cicvviiiiiiiniineiniiininneineas 1913
9-8. Input: A=RGB, B=YUV422; Output: A=RGB, B=Scaled YUV420......ccceviiiiererinannerrnanrersaannessannnees 1914
9-9. Input: A=YUV444, B=YUV422; Output: A=YUV422, A=Scaled YUV422, B=YUVA422 ....ceviviiniiniinnnnnnns 1915
9-10. Input: A=YUV444; Output: A=Scaled YUV420, A=YUVA20 ...uiiuiiiiiininiiiiiissnnssssssssssananas 1916
9-11. Input: A=YUV444; Output: A=Scaled YUVA20, A=YUVAA4 ...t ieie et eaaeeneaneesnannesnnnnneennnns 1917
9-12. Input: A=YUV422 8/16; Output: A=Scaled YUV420, A=YUVA44 ... .oiiiiiiiiiiiiiiiiniiiini e 1918
9-13. Input: A=YUV422 8/16, B=YUV422; Output: A=Scaled YUV420, B=YUV420 .....ccviieiineininnninninneinenas 1919
9-14. Input: A=YUV422 8/16, B=YUV422; Output: A=YUVA420, BEYUVA20 .. ..eeieiiieiee i eeiineeennnnnennnas 1920
9-15. Bytelane SWapPing MOOES ... uueiseiieiiiire it aes 1922
9-16. RAW16 t0 RGBS565 MaPPING + st uttusenseinesussssnssisesssassraesesassassrerssassassre st 1922
LSS A o VB 0 1 | o L 1923
9-18. NTSC Analog Video Waveform for One Horizontal LiNe......vvveeiiuiiiieiniiiiiininissesinnsnnnenas 1923
LS B S TR I T 11174 =0 N T = 1924
9-20. Code Word Embedded Video FOIMAL ....iuueireeiieiiieiiine s r s s sar s aaneaaes 1924
9-21. Digitized Video with F, V, and H FIags in EAV/SAV ... st rr e r s s nnnnn e anans 1925
9-22.  Planar Buffer Storage DeSCIIPHON w.u.uuutstiiutseiriatesraiesssrisarsssaisesssasessaaassesiaansnessasnnessannnns 1926
9-23. 8-bit Interface Discrete Sync Pixel MUItIPIEXING . ..uueerutireeiitireiieirierirre s rairesaaneans 1927
9-24. 16-bit Interface Discrete Sync Pixel MUIIPIEXING «...uuereiiiieiiiii i rr e rananeeaaas 1927
9-25.  24b Interface RGB DiSCIrete SYNC .uuuuuutsiisueteiiiansisaisses i sssisesiaasssessanstessaaanretsarnnsssainnnes 1927
9-26. DISCrete SYNC SIGNAIS . utuutiuteiseiseerateree sttt r e s e st s s et e s s a e ra e s an e s neranes 1928
9-27. Type 1, First Horizontal BlIanking PiXel . .....u..eeeiiiii i r e e s s e s ne s saaan e s annns 1929
9-28. Type 1, First Vertical Ancillary Data PiXel.....o.ueiiiiiiiiiiiiiiir i s a e ar s naanes 1929
9-29. Type 1, Horizontal Blanking in Vide0 REGION.....uvueiiiutiiieiitinte st s s s sses s sninesannnans 1929
(S T TR Y/ o 1= I N T = YT [T T = 1930
9-31. 4-Pin Reduced ACTVID Signaling with Vertical AncCillary Data .......ccvvvviueeiiiiiieeiiiiiiierianeeeaaas 1930
9-32. 4-Pin Reduced ACTVID Signaling with No Vertical Ancillary Data ........ccvvieiiiiniiiiininirie e, 1930
9-33. 4-Pin Reduced HSYNC Signaling with Vertical AnCillary Data......o.cvveirineiiiiiniiiiiiienae, 1931
9-34. VSYNC Pre and POSt WINOOW. .. uuueeriusiissinstiineiiseiasesissiassssisssisnsiss i 1931
9-35. VSYNC Equivalence When Using Transition WIiNAOW .....c.evvieiiiiiiiiiiie i nsssisssnnnssnneas 1932
9-36. FID Registering When UsSINg HSYNC ...t et rr e s s s aas s s snnn e s saanne s s snnnnesaannns 1933
9-37. FID Registering When USING ACTVID ..uuuiiuieiiiiteiniissssissssasissssssissssssssssssaansssssansnsssannnes 1933
9-38. Field ID Determination BY VSYNC SKEW ..uuuuuueiiueiretinstiiseiiatesssiasssissransssisssannesnssiannssnnsians 1934
9-39. Example of 525-line FID Determination BY VSYNC SKEW....uvuuiiiuiiiiniiintirineiinirineiasisnseinsrnneas 1935
9-40. Horizontal Ancillary Data Packing When HSYNC Used as Sync Signal.......ocveeeeiiiiieiniiriininnneinns 1936
9-41. Interlaced Field Vertical Blanking Ancillary Data StOrage.....cvvueivueerinriiiesiineiiieerinsisiesrinrsanseraneas 1936

SPRUIC2D-January 2017 —Revised April 2019 List of Figures 69

Submit Documentation Feedback

Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
9-42. Progressive Frame Vertical Blanking Ancillary Data StOrage «.....vveeivreiiseiiiirisiiisrinnennsianens 1937
9-43. Embedded SYNC DAt ENIY ... ..eeiieteiiiiieeaiaaeee s iae s s s s s saanne s saanaa st san e e s saannnssaanneaaannnss 1937
9-44. Code Word Format Example Followed by VIde0 Data......ovueeiiiiuieiiiiineiiiissiiissriinnsesninnneaaas 1938
9-45. Embedded SYNC PacKiNg.....iueiiueiriiiiiieiie et r e s s e 1940
S T S ] = B 1= 10 £ (0] =T [ 1941
9-47.  2-WaAY MURIDIEXING « ettt s e st e s s e st s s a et s s e e s s s n e s s s an e s s nn s aaannness 1942
9-48. Example of 4-Way MURIDIEXING . .. ue ettt s r e e eranes 1942
9-49. Example Of LiNe MURIPIEXING . uuuieiiiiiei it r e e s r s rn e s s s aae s s s s e s saann e e s sannnesaannns 1943
9-50.  8-bit LiNe MUX INtEITACE +1uutiiuteiisiiiiiiiiiri i r i n e aees 1943
9-51.  16-Dit LINE MUX INtEITACE 1. uetietiieii it s e e e e e e st e s e e ranes 1944
9-52. BOP/EOP Definition Of 8 PerIOO. .. .uuistiisiiisiitiisiiiria s s e anes 1945
9-53. Channel ID Inserted Into Horizontal BlanKing ......veeeeiiiiissiiiisiiiniis s sssiin s snninassannnes 1947
9-54.  Vertical ANCillary Data CrOPPING. . ueuueerusetuterseiaeerntranss st tae st rassaasstanrsrarsiarnsanns 1948
(S B T XX (Y=Y JTo [T o TN O ] o 1 o 1948
9-56. Problematic Error CropPiNg CaSe vuuuuuesetruueesrsneressnnssssssssisasnssssissestsassesiasntnstsannnessannnes 1949
9-57. Endline/Endframe Behavior for Error Cropping CaASE . .ueveueireriiuiiiiesiinirseiineisiessansiaisssinnsanseias 1949
9-58. Generic EXternal SYNC SIGNEAIS +uuuueeruutiiusirseiite st st i ras s ranes 1955
9-59.  vbINK and NBINK ... uu e 1955
9-60. VBLNK @NG ACTID (L1)t1ttueruneruesnersueesnsesaeesessaeeneesnsesneesnsesaresaeesasenaesssesneesnsesneesaresnnennees 1956
9-61. VBLNK @N0 ACTVID(2) 11 1uuttuuteruseinsennsiasssssssaassrse et ittt s st 1956
9-62. VBLNK @nd HSYNC .uiiiuiiiiiiiiiiiiiniisnis it sss s ns e st e aa e na e sn e sannes 1956
9-63. VSYNC QN HBLNK ... uiiiiiiiiiieiisite e saseessasee s sanneessanneessaannnnssannressannnessaannnesaannnessnnnnnnss 1957
9-64. VSYNC AN ACTIVID(L) tuuttuuueiusennnnennnsnssesssiate ettt et 1957
9-65. VSYNC aNd ACTIVID(2) 1uuttuuueriseisnneninninssenistiiseiaseiasesissiasssisssastsiieiaiieaian 1958
9-66. VSYNC AN HSYNC .. utiiuuiitiiteiatirttrast s s s ae s e s e s s e s s s s s a s s st s s a e s e e s a e aa e s sn e ranees 1958
9-67. Ancillary and Active Video Line DetermiNation .......c..eeiveieeeeiraenesiaanrssirannrssaaanreasaaanresaaannessanns 1958
9-68. HSYNC PiXEl CaPIUI® uuutteieteiisiteersiiee s st aae et saa e s s s e et ra st e s saaan s s ssaan s s saannesanannness 1959
9-69. ACTVID PiXEl CaPlUIe . uuutiuteiseiseesstsrsts st s s ra e s et et s s s st s s a et e s s e s s e asn e sannernnes 1959
LS O R /= 113G o 11T 1961
9-71. Conversion from RGB 10 YCDCT 1.uuiiiuiiiiiiiiiiiiiisiiiini i e naes 1961
9-72.  Conversion from YCDCI t0 RGB ...uiiuuiiiiiiiiiiie i r s s s s s s s s s s e s sar e saeaaaes 1962
9-73.  Conversion from RGB 10 YCDCK 1.uuuiuiiiitiiitiite i s eanes 1962
9-74. Conversion from YCDCI t0 RGB ...uiiiuiiiiiiiiiiiiiiiiiiiii i i i raaesanes 1962
9-75.  Conversion from RGB t0 YCDCT 1. uuiiuuiiiiiiiiie s r s e s s ra e s rneanes 1964
9-76. Conversion from YCDCE t0 RGB ..uuiiuuiiisiiiiiiiieiisisiris s i sss e sss s sareraasaanes 1964
9-77. Conversion from RGB 10 YCDCT 1.uuiiiuiiiiiiiiiiiiiiiiini i e naes 1965
9-78. Conversion from YCDCI t0 RGB ...uiiuuiiiiiiiiiiie s ras s s s ss s s s s s s s n e saaeaanes 1965
9-79.  High Level BIOCK DIiagram. ... ... eeeiieteiiaiee s e saaaane s s aae s ssaane s saanna s ssannn s s sannnessaanneesaannness 1967
18 TR T O =] Yo G I =T | - o 1967
9-81. INPUL IMAGE THIMMING 1 tttuutinteineeseerstesaee st e s et e e s a st s s s sa e s e s sa et e s s n et e s sn s san e s sanes 1968
9-82. Filter Implementation and Parameter DeSCHPLION. ... .uu ettt iiare s iaare s sraanresaaanrresaaanreraaanneaaanns 1968
9-83.  Peaking Filter @t TS/4 ...ttt it e s st e s s e s s n e 1969
9-84. Vertical Scaler BIOCK DialgIam ... ueesssssesssinseiseisessassssass s saass s saessasssass s sanrssanssanes 1970
9-85. Horizontal Scaler BIOCK Dialgram ... e . ssiseiserssiassisissrassssisssaanssse s sassssisssaarssareranesanes 1971
9-86. Polyphase Filtering EXampPIe .. ...uuiieeieiiii i s r e s s r s e s s s e aannes 1972
9-87. Non-linear Scaling EXampPle .. ..uiueiretiiiii i s 1973
9-88. SRAM Layout for 7tap COEFfICIENT ..uvusiiisiiiiteiiiiir i i e aaes 1976
9-89. SRAM Layout for 5tap COeffiCIENT ..u.uueeeiiii i e raans 1976
9-90. VPI Control I/F Coef Data FOrmMat (7taP) . uueuueeruseisueernrirnsesissiarerassraiessisssasssinssanresaneiannssnes 1977
70 List of Figures SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS

INSTRUMENTS

www.ti.com
9-91. VPI Control I/F Coef Data FOrmat (5taP) . .uueuuueerseirueerntinnssrissiareriseraiessisssasssnnsanresaneianeaaans 1977
9-92. VPI Control I/F Coef Data FOrmat (BtaP) . .uueuuueerseisuserinrirssesissiareriseiasrisrrasssissianrsnsianaans 1977
9-93.  VPI Control I/F Memory Map (W) . .uuueuiieteeiiinteiriitesssiiasssssisae s ssiaesssassesssansnsssannnessannnns 1977
9-94. VPI Control I/F Memory Map (REaAA) +..uuiuueiteiittiiieritire i srne s s s saas s san s aananaes 1978
9-95. Inbound Data Transfer DeSCriptor FOMMAL ... ...eeiiiieeiiiite i s s rnr e ssaian s s srane s saannssaannes 2024
9-96. Outbound Data Transfer DesSCriptor FOIMAL .. ..uueiviuseiiiisei i s sainressaiarssaainssaannes 2024
LS A 30 o B (I - = N 5 o 1= ) 2041
ST T A B (- = N 1Y/ o1 200 ) 2042
9-99. Y 4:2:0 (DALA TYPE 2) tuuuuteinnunnnssnunnessassestsasssessassestsasssessaastessaanssessasnnessssnnnstsssnnssssssnnss 2042
LS 0L TR O B B (= = T 1Y/ 0T 2043
LS O 0 I O S (- = T 8/ = ) 2044
9-102. C 4:2:0 (DAA TYPE B) 1 uuuueeunnuunnesnnunnessassestsasssessaassestsasssessaastnsssasnessaannsssssnnnetsssnnssssssnnss 2044
LS 01 TR O (T = N 1Y/ 1= 2045
9-104. YC 4:4:4 (DAA TYPE 8) tuueteinnnntenninneesaaanessaannestaaasessaastestaannaessaastessaannesssasnnessasnnsssssnnness 2045
9-105. CY 4:2:2 (DaAta TYPE 23N ttutiuuttiinteinaiatsssisesisasse s ssasaestsassessaassssssantsssaannssssannnssssnnnes 2046
9-106. RGB16-565 (DAt TYPE 0) uuuuueuuuurinnsiuneinnernesasstssssassssss s sansssisssasnssnsssassanneiansisns 2047
9-107. ARGB-1555 (DAta TYPE 1) e uutuutiuueiuerutiueiasiaestsssanstaesssassaas e sassaassstassasssssansassasssnesnnsnes 2047
9-108. ARGB-4444 (DAtA TYPE 2) «uuttustunersesunsussnsraesnsassassraesssassrtrstssaesntasasraasaeiane 2048
9-109. RGBA-5551 (D18 TYPE 3) +1vurrrurrrnerrnernernresneesnresneeseesasesaeensesseesnresnsesaresasesneetaesnesneesnnees 2048
9-110. RGBA-4444 (DAtA TYPE 4) «ututiuueinentinatasiaestsassaas et eassaat st tasat e sasssssattassaassirsnnsnes 2049
9-111. ARGB24-6666 (Data TYPE 5) +ueustussuniuerunsnssrseisessiassraeiesassassre sttt 2049
9-112. RGB24-888 (DAta TYPE 6) v euuueuunrtunnsruseinternesasetssssassssisssasssssssanstsisssanstsinssirsanneiarnienns 2050
9-113. ARGB32-8888 (Data TYPE 7) «ueutsuuenussuesussnsrnnsuesssansanssesassanssstassassansristansassasineiansmsmnes 2050
9-114. RGBA24-6666 (Data TYPE 8) +ueuussussueiuesussnssrseisesssassraeiesssassrstssassasretansassasrearasans 2051
9-115. RGBAS32-8888 (DAta TYPE ) 1uueuuuutiuesiuneinnernsiauesssssansssisssannssasstanessasssasssnsssannssnnsiannssnns 2051
0T T Y o 1 (=T | = 4o ) o N 2321
0T Y e =] oYt I =T = o 2323
10-3. Block Diagram of Motion-Adaptive DeiNterlacer .....vvueiieirieeiiiiieriri i ras 2324
10-4. Motion Detection (MDT) BIOCK Diagram. ... ..eeeiseeiiiaeeesaaaatessaasesssaasnessaannesssannssaaannesaaannness 2325
10-5. Motion Detection (MDT) MV Calc Data Path ......c.cceuiiiiiiiiiiiiii i sss e s nnees 2326
10-6. Motion Detection (MDT) Max Filter Data Path .......coeviiiiiiiiiiiiiii e 2326
10-7. Motion Detection (MDT) Uniform Area Data Path ........cceeiiiiiiiiiiii i rr e e annne s 2327
10-8. Motion Detection (MDT) Detect Motion Data Path........oceeviiiieiiiiiiiiiiiiiie e sinreesainnes 2327
10-9. Edge Directed Interpolation (EDI) BIOCK DIgram ....ueiveeriesiieiriseiieiiieiissiasiassisssansssnnssans 2328
10-10. Edge Directed Interpolation Edge Vector CalCUlation ..........uiiieeiiiiiiiiiiiiee i e srnnresaannnes 2328
10-11. Edge Directed Interpolation Luma Interpolation Calculationn .........oviieiiiiiiiiiiiii i reas 2329
10-12. Edge Directed Interpolation Chroma Interpolation Calculation.........vveeeeeriiirirriiierrainreranannearannes 2329
10-13. Film Mode Detection (FMD) BIOCK DIagIam ....cu.uueeeiiiee i iaaanessaasssssaanssssaanneessannnessannness 2330
10-14. Film Mode Detection (FMD) Frame/Field Difference CalCulation ........ccevvvviieiiiiiiiiiiiiiiniineninns 2330
10-15. Film Mode Detection (FMD) Combing Artifacts CalCulation ........cevvieeiisiinieiiiinininieeieinineeaes 2331
10-16. Film Mode Detection (FMD) Combing Artifacts Data Path ..........ccoiiiiiiiiiiiiii s 2331
0T R O 11 011 I = = = L1 0 2332
10-18. High Level BIOCK DIiagrami. .. .. e e sssssussisssssssasssssssiassssssasessss et sssssanssasstaessanssannssnnns 2333
0T e TR T O = o Tt QI T Vo | = L 2333
10-20. INPUL IMAGE THIMIMING . uuttiinatetiintee s aete e e sa s e ss e st sa s e s ssaan et saasaesssansnsssannnnsssnnnssssnn 2334
10-21. Filter Implementation and Parameter DeSCHPON. .. u ..t iretiiteriae s s saeeraneaaaes 2334
10-22. Peaking FIlter @t fS/4 vttt e 2335
10-23. Vertical Scaler BIOCK Diagram ... uuueesissseessiatessssstessaasessaissssssasesssaisssstsasssssasnnssisansnesss 2336
10-24. Horizontal Scaler BIOCK Diagram . ...u..eusueesssinseistinse s iaessisssass s saans s sanssars e ssanssanns 2337

SPRUIC2D-January 2017 —Revised April 2019 List of Figures 71

Submit Documentation Feedback

Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
10-25. Polyphase Filtering EXamPIe ......ueiueiiieiiiiiini e e s s r s s s s s r e asn e aanns 2338
10-26. Non-linear Scaling EXamPIe . ...uueiiieiiieiirii s 2339
10-27. SRAM Layout for 7tap COEMfICIENT ..uueeiiiiei i i r e annnenas 2342
10-28. SRAM Layout for 5tap COEffICIENT ..uueiiieiiiiiieii e e e 2342
10-29. VPI Control I/F Coef Data FOrmMat (7ta) .. .evusssrusersrrrsernseiainerissiasesisssasesissianesaserarssinrranns 2343
10-30. VPI Control I/F Coef Data FOrmat (SLaP) ...uueesisuseesrannesiiiusnessinsnesraisressannnsssainnssssainnsssainness 2343
10-31. VPI Control I/F Coef Data FOrmat (BtaP) .. .euuueerueerinrerneiiseineerissiasesinssass i 2343
10-32. VPI Control I/F Memory Map (WIILE) . uuuuueeistirnsesnsirteiseisieesassissssisssass s raessanssanns 2343
10-33. VPI Control I/F Memory Map (REAM) ...uuvuuueiiiiiieiiiiieeiiite it s ssiinns s sainns e ssaanssananneess 2344
0T Y o)l 0 g3 2366
10-35. Conversion from RGB t0 YCHCT . .uuuuiiitiristiiiriss i aa s s r e aaneanns 2367
10-36. Conversion from YCBCI 10 RGB ..uiiiuiiiiiiiiiiiiiiiii i i s 2367
10-37. Conversion from RGB t0 YCHCK . .uuuuuiiitiiittiitiris e e e sr s s e aaneanes 2368
10-38. Conversion from YCDOCI 10 RGB ...iuuiiiiiiiiiiii s s e ans 2368
10-39. Conversion from RGB t0 YCBCT .uuuiuuiiiiiiisiiiiiiisi i raa s enans 2369
10-40. Conversion from YCDOCI 10 RGB ....iuuiiiiiiiiiiiiri i e nes 2370
10-41. Conversion from RGB t0 YCHCT . .uuiuuiiitiriatiiteri i e saa e r e ennns 2370
10-42. Conversion from YCBCI 10 RGB ..uiiiiiiiiiiiiiiiiiiiiii i es 2370
10-43. 4:2:0 YCrCb Color Space with Chroma Left-aligned ......c.cvviiiiiiiiiiiiri i 2372
10-44. 4:2:0 YCrCb Color Space with Chroma Left-aligned ......c.ccvviiiiiiiiiiiiii i 2373
10-45. 4:2:0 YCrCb Color Space with Chroma Left-aligned .....cceeiiiiiiiiiiiiiiii i i ranes 2373
0L T Y o3 o g D=L 2373
0L g O [ =T = ot =T o S o 1 o 2374
10-48. Ideal 4:2:2 Chroma Upsampling for Interlaced SCan ........ccvviiiiiiiiiiiiiiii i s ranes 2374
10-49. Inbound Data Transfer DeSCrPtOr FOMMAL ....uueiutireeiiiriee i s e sanreranes 2385
10-50. Outbound Data Transfer DesCriptOr FOIMAL ... r i r e s raare s rranr e raaanr e aannees 2386
0T A 0 = Y= N 5/ 1= 0 ) 2404
O Y A (= T I/ 01 00 2405
10-53. Y 4:2:0 (DALA TYPE 2) cuuteiinnnnnannntesaaneeesaanessaaaanesaaansessaansessaantestaannnessasnsesssanneessssnnsssnns 2405
10-54. C 4:4:4 (DA TYPE ) uututinnttetsnntessanneesasesssasnessaasssstaasesssaassestsassessassssssssnnnessssnnsssnns 2406
T T O A (T = N 1Y/ 1= ) 2406
O G O S O (- = W I o = ) N 2407
O A O i (- = U I o 1= ) 2407
10-58. YC 4:4:4 (DAtA TYPE 8) tuuturuneinnnnruntintesssiatesasesasssas st tas st tass st saats e tsanssannssnes 2408
O I O A S B - = B I o <22 | o ) N 2408
10-60. RGB16-565 (Data TYPE 0) 4uuustiuuneruseisnnerisniissssissiisnersnemanssinemasssiseminineiiiaiin. 2409
10-61. ARGB-1555 (DALA TYPE 1) tevtuerruerurrurrsnresnreseessessesneesnsesnsesaeesaeeneesnsesnessnsesneessersaseneesnrees 2410
10-62. ARGB-4444 (DaAta TYPE 2) tuuuuttuutsusesuseinusessesssssssssassssasesasesasstssetisstaaeiaeaiariein 2410
10-63. RGBA-5551 (Data TYPE 3) tuuuuuurusrinnnerseisnneriseisssmissimneiiseieinemisnmsnemimeii 2411
10-64. RGBA-4444 (DALA TYPE 4) tevruerrneruersnsesneesaeesasessesnesneesnsessetaeetaesneesnsesneesnsesneetaeesneeneesnnees 2411
10-65. ARGB24-6666 (Dat@ TYPE 5) utuuuteiuseinunerstirusesssiasseiiseiasesissiassssisssasts et 2412
10-66. RGB24-888 (DAta TYPE B) +uuuseiuuserseiinnirisnisssssissiisneriserisntsineiassmsissminseiinaiiins 2412
10-67. ARGB32-8888 (DAA TYPE 7) tutuuutetunetueerntssussssssants e sasesasstasssasssatssasstainssassiaintsinssinns 2413
10-68. RGBA24-6666 (DAt@ TYPE 8) utuuseruseiunerntisssesssiastesaseiasesisssasssaisssatssassiaterarsrasrainssanns 2413
10-69. RGBAS32-8888 (Data@ TYPE ) tutuuuteruseiiunerissisnsesistiiseiiseiainesinsiasssistianeiieiaiiiins 2414
10-70. RGB16-565 (DAtA TYPE 0) rvurerurrrnerunernernresneesneessesaeesesnaesnsesnsesneessesneesasesneensesnsesneesnres 2414
10-71. ARGB-1555 (DaAta TYPE L) uuuuuuiuuutintsruseinnsesseissssssssassssasssasesasstssssasssaaneiasstainsranrsnnerinns 2415
10-72. ARGB-4444 (Data TYPE 2) s uuuturusttsnnsrseianseriseissssisnimneiiseianneminmiimen 2415
10-73. RGBA-5551 (DALA TYPE 3) teetuerruerurrurrrnresnressessessesneesnresnsetaeesaeeneesnsesnessnsesaeesaeesneeneesnrees 2416
72 List of Figures SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS

INSTRUMENTS

www.ti.com
10-74. RGBA-4444 (DALA TYPE 4) teernertneruerrnsesneesaeesasesesnesneesnressstaeetaeeneesnsesnsrsnsesneetaersneeneesnnees 2416
10-75. ARGB24-6666 (Dat@ TYPE 5) tutuuuseruseinunerntisssersssasseriseiasesissiasssssssate e ratssarsrasrsinssanns 2417
10-76. RGB24-888 (DAta TYPE B) 4 uuustiuuseruseiinnerisniissssissiisnersseiantsineiasisiseminmineiiiin. 2417
10-77. ARGB32-8888 (DALA TYPE 7) +ueruerrnerurernresnresneesneessesaessesneesnsesneesnsesasetnestaeenmernsesnmesnresnnes 2418
10-78. RGBA24-6666 (Dat@ TYPE 8) tutuuuteruseiunerntisusesstiassesiseiasesisssassssisssatsraseianssaserassinssanns 2418
10-79. RGBAS32-8888 (Data@ TYPE ) tutuuuterustiiunerisniisserstiisneiiseiainesinsiasssistianeiieaiiiins 2419
11-1. Display SUDSYSIEM OVEIVIEW .. uuuseiseieesatiatesae st s raas s s s s s s sa s sanesaas s e asnesanns 2619
11-2. Display SUDSYSIEM ENVIFONMENT .. e uuuueiueirstirtesaease e s st esass s e saneaanns 2620
11-3. Display SUDSYStEM INTEGIratioN .uuuuesesiiieeisie i r s ar s s s aasa e s saanaesssannnenins 2623
11-4. Display SUDSYSIEM ClOCK TrE ..uuutiuuttiuseiiuterteiaesriae st rr s s sa s e raae s s aanerns 2624
11-5. Display Subsystem ReSEt SChEME .. .uuiuiiiiiiiiir e raaes 2626
11-6. Display Subsystem SldleAck/MStandby GENeration ......c.eevvsieesisiieeiiiiiesiraiesairssaaresraannes 2628
11-7. Display Subsystem Wake-Up GeNeratioN. ... ..eueueerseiiueinesiinsisisesiarsrssassssnrs s isisssinrsannssins 2629
I JO o I @0 1 0] 1= @ Y= T 2630
11-9. OCP2SCP2 OVEIVIEW 4 tuuuttruserssssustsisnessetanesisemesssissmateiiseitineiteiiiin 2630
11-10. VIDEOQO PLL ReferenCe Dialgram. . ucuueieeistirsessssnts e sasssnssaass s sansssasssansssinssanns 2632
11-11. DPLL_VIDEO Functional BIOCK DIagram .. ......uceoeeeiiaieeesinineeiaaanesiaanssessaanssssaanssssaannsesaannness 2632
11-12. VIDEO PLL POWEr State DIAQraIm . .uueeeissssesssusssssanstessaansssssassessaansssssannnsssssnssssssnssisssness 2634
11-13. VIDEO PLL Programming SEOUENCE .. ..uuuttutssuastnte s iasesssssanssssssanssssssansssanssasisinssinnimns 2635
11-14. VIDEO PLL Go Sequence (Manual MOOE) ...uueiuriruseiiseiieeiississssissinsssasesanesasssasssinssannssnes 2636
11-15. VIDEO PLL Go Sequence (AULOMALIC MOOE) +..uuuueeiiiiiineiiiiiesisissesranssssssanrsssaannsssaanrsssannness 2637
11-16. DPLL_HDMI and PLLCTRL_HDMI OVEIVIEW .....uueesiseeeessaannesssannnessannnesssanneessasnnessssnnnesssnnness 2638
11-17. DPLL_HDMI and PLLCTRL_HDMI Reference DIiagram .......cueeeeeerriinrerrainresaainnessaanessaannnsssannes 2639
11-18. DPLL_HDMI Functional BIOCK DIiagram «.....eeeissssesiniseessnssesisassssssansssssaansssssannnsssainnsssssnnness 2639
11-19. PLLCTRL_HDMI POWEr State DIagram «..uuuusssuseinseineiaueessssassssisssansssisssasssinssasisinssanssns 2642
11-20. DPLL_HDMI Programming SEOUENCE .. ... uueeeiannessaansnsssannsessaansssssaansessaannessaannnessasnnsssmannnsss 2643
11-21. DPLL_HDMI GO Sequence (Manual MOAE) . ....uvuueriiriinisiiiiiesiiiinseissisesisasssssannsssssanssessannnes 2644
0 I B 1 151 O @ = 1= 2674
11-23. DISPC LCD Support Parallel INterface ....uuviesiiiiiiiiie i s s nsn e nanns 2678
11-24. DISPC LCD Pixel Data Colorl2 ACtIVE MatriX...uvseivuseriseisiserissiiisisisriinsiineiaiieain 2680
11-25. DISPC LCD Pixel Data Colorl ACHVE MatriX...uuueususeriseineerinsirnsssinsinnnsrinsiaessissiaesisssansans 2681
11-26. DISPC LCD Pixel Data Colorl8 ACtVE MatriX. .. uuueususersseisueerinniissssissiasssrissiaesansrasisransn 2681
11-27. DISPC LCD Pixel Data Color24 ACtIVE MatriX...vvueivsseiiseiiisirissiiisisisriinsiseiiineaiin 2682
11-28. DISPC Active Matrix Timing Diagram of Configuration 1 (Start of Frame) ........vooviiiiiiiiiiiiinneens 2684
11-29. DISPC Active Matrix Timing Diagram of Configuration 1 (Between LiNeS)......ccuvviiiiiiriiiiiiiiiiinnnennnns 2684
11-30. DISPC Active Matrix Timing Diagram of Configuration 1 (Between Frames) .......cvvvvieiiiininiininnneinns 2684
11-31. DISPC Active Matrix Timing Diagram of Configuration 1 (End of Frame) ........cvoviviiiiiiiiiiiineinnenns 2684
11-32. DISPC Active Matrix Timing Diagram of Configuration 2 (Start of Frame) .......ccvvveiviiiiiiiininnen, 2685
11-33. DISPC Active Matrix Timing Diagram of Configuration 2 (Between LiNeS)......ccuvviviieiriiiininiininnneinns 2685
11-34. DISPC Active Matrix Timing Diagram of Configuration 2 (Between Frames) .......cccvvviiiiiiinriineinnens 2685
11-35. DISPC Active Matrix Timing Diagram of Configuration 2 (End of Frame) ........cccoviiiiiiiiiiiiiiiiennnns 2685
11-36. DISPC Active Matrix Timing Diagram of Configuration 3 (Start of Frame) .......ccevviiiiiiiiiiiiiniiinnns 2686
11-37. DISPC Active Matrix Timing Diagram of Configuration 3 (Between LiNeS)......ccvvveiiiiiiiiiiiinniineinnnns 2686
11-38. DISPC Active Matrix Timing Diagram of Configuration 3 (Between Frames) ........oooveiviiiiiiiiininnneannns 2686
11-39. DISPC Active Matrix Timing Diagram of Configuration 3 (End of Frame) ........ccvviiiiiniiiiiiniinnnnnns 2686
11-40. DISPC TV OULPUL PiXElI DAIA v vvvtneeesriannesssannnessaanneessanneessaannessssnneesssnnnessssnnessssnnnessennnensns 2687
I 1 1Y = @ [ 1 1= = 1o o N 2688
11-42. DISPC ArcChiteCture OVEIVIEW 4uuuustiisssisseiissesiseiassssisssisnerisesaiserissiasseriseanneaeiiein 2690
11-43. DISPC CIOCK TrEE OVEIVIEW st uessustsnsessessesssesssssassrasssasesars et ssas st ssasstaressanssannssnnns 2691

SPRUIC2D-January 2017 —Revised April 2019 List of Figures 73

Submit Documentation Feedback

Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS

INSTRUMENTS
www.ti.com
11-44. DISPC DMA ENQINE OVEIVIEW 1 1uuutuatsiuseisssnsesasssssssaass s sassssasssasssssssannssasstainesinrtainesinns 2696
11-45. YUV4:2:2 PredeCimation . .uuseissssssssssessssnsesassssssssssssss s sssssasssssssaasssasstasssansrannssines 2702
11-46. DISPC 90-Degree Rotation With MIrTOFNG . ..eeuveuueesiiiueeiiiinesisissisansrsssaanrsssinnnsssainssssanness 2704
11-47. DISPC GraphiCs PIpeliNe. .. uueieeiitiiteii it s r s s r s e et s s e e ranes 2709
11-48. DISPC Configuration 1: Video Pipeline ......eeiiiiiiiiiiii i s e s n e e s ann s 2712
11-49. DISPC Configuration 2: Video Pipeling ......ueiiiiiiiiiiiii i s ne e 2712
11-50. DISPC YCbCr to RGB Registers (FULLRANGE = 0), 8-Bit OUtPULS ...vvvuiiriniiiiinieiiirieenieanieenans 2714
11-51. DISPC YCbCr to RGB Registers (FULLRANGE = 1), 8-Bit OULPULS .. .vvueiueirnireieinsereresnnennenneens 2714
11-52. DISPC YCbCr to RGB Registers (FULLRANGE = 0), 10-Bit OUIPULS ...uvvruiruniniinerserinriniinernernnas 2715
11-53. DISPC YCbCr to RGB Registers (FULLRANGE = 1), 10-Bit OULPULS ...ivuveiiuiiieirinriiineiineininerinnians 2715
11-54. DISPC Averaging of the Chrominance FOrMUIA .......oiiieiiiiii i e e e 2715
11-55. DISPC Averaging of the Chrominance RepreSentation ........uvvveeeiriiiereiriis i sisiinsssaanesiaanns 2715
11-56. DISPC YUV4:2:2 to RGB30 Using Averaging of the Chrominance .........ccvvviiiiiiiiiiiniiiiiinininens 2716
11-57. DISPC YUV4:2:0 to RGB30 Using Scaler Unit for Resampling Chrominance ..........coevvieiviniiiniinenns 2716
11-58. DISPC YUV4:2:2 to RGB30 Using Scaler Unit for Resampling Chrominance ..........ccvviviiieiininnnennnns 2716
11-59. DISPC Vide0 UPSAMPIING . e uueiueeistiteisesssessssssssas s sasesssssanssssssansssasstasssainssannssines 2717

11-60. DISPC Macro-Architecture of the Horizontal Scaling for A, R, G, B, and Y Components (5-tap
] 1 01 1T o ) 2719
11-61. DISPC Macro-Architecture of the Vertical Scaling for A, R, G, B, and Y Components (5 and 3 taps) ...... 2719
11-62. DISPC Macro-Architecture of the Horizontal Scaling for Cr and Cb Components (5-tap Restriction) ....... 2719
11-63. DISPC Macro-Architecture of the Vertical Scaling for Cr and Cb Components (5 and 3 taps) ............... 2720
11-64. DISPC Vertical Upsampling and Downsampling Algorithm .......ooeeeiieiiiiiiiii i neenianeaas 2723
11-65. DISPC Horizontal Up/Downsampling AlgOrthm .. ....ieeiieiiiiii i naaes 2724
11-66. DISPC Write-Back PipeliNe ...uueiiiiiiiiiie i s s e s s s s iae s s s s s s saar e s ssannnenas 2725
11-67. DISPC RGB t0 YCDOCI (FULLRANGE = 0) uuveiiiiueesraannnessaannessaannnessannnessaanneesssannessssnnessssnnness 2726
11-68. DISPC RGB t0 YCDOCI (FULLRANGE = 1) t1uuuiutiiuiitineiaerneitiasnnssesssanssnssnssassanssnssnnsnsssnssnes 2726
11-69. DISPC Macro-Architecture of the Vertical Scaling for A, R, G, B, and Y Components ........ccoevvviuneennns 2727
11-70. DISPC Macro-Architecture of the Horizontal Scaling for A, R, G, B, and Y Components.......cc.vveeevenn.. 2727
11-71. DISPC Macro-Architecture of the Vertical Scaling for Cr and Cb Components.........cccevviiiieiiiinnnannns 2727
11-72. DISPC Macro-Architecture of the Horizontal Scaling for Cr and Cb Components ........c.vvvvieieriiinnnenns 2728
11-73. DISPC LCD OULPUL ArChITECIUIE . .uvissseiseiiteiietire st e e e r s s s e s s e s s n e nnes 2732
11-74. DISPC Priority RUIE ArChITECIUNE .. .ttt et e e e s e e saa e s s s ann e s saannn e s sannnenann 2734
11-75. DISPC Example of Priority Rule: From Lower to Higher VID1, VID2, VID3, GFX....icvitiiiiiiieiiiinnennnns 2735
11-76. DISPC Alpha Blending Architecture With Premultiplied Alpha SUppOrt......c.oooeviiiiiiiii s 2736
11-77. DISPC Source Transparency Color KeY EXamPle .. ... srire s raanne s ssannesnannns 2739
11-78. DISPC Destination Transparency Color Key EXample ...oeeiiiiiiiiiiii i s s nnas 2740
11-79. DISPC LCD1 Gamma Correction ArChitECIUIE ....uueiseiieirieeiits s eernes 2741
11-80. DISPC Data Memory Organization for Gamma Mode in LCD OUIPUL .....evviiiiiiiiiieiiiianeenniinneannnns 2741
O I T S O O 1 G 2742
11-82. DISPC CPR MaCIO-ArChItECIUIE . .uuiuuteiseiiteiieeiiesa st s r s s s s r s s e r s n e n e rnes 2743
11-83. DISPC RGB to YUV Registers (FUIIRANGE=0) ....uueeiiiiiiiiiiiie e iiiine e raaatesssane s ssanne s sannnesannness 2743
11-84. DISPC RGB to YUV Registers (FUIIRANGETL) ..uuuueeiiiiieeiiiiiesisisneisanssssisanssssannnsssainnssssannness 2744
11-85. DISPC Signal Mapping in BT.656 MOOE ....uueiieiiiieiiieiinisiissias i sss e s assssannsaaees 2744
11-86. DISPC Signal Mapping in BT.1120 MO, . ...eiiiieiiiiieeiiatessaasesssanressaanne s saannesaannesaaanneess 2745
11-87. Bit-assignment for the fourth byte of EAV/SAV COUES ...uuuiiiiiiiiiiiiii i aee s 2745
11-88. DISPC 8-Bit INtErfaCe SENGS +uuetuutiruteiintirite s s rr et a s rerns 2749
11-89. DISPC 9-Bit INtErface SEINGS +uuutiustiruseiistiniteiisirseri i ra s e raes 2750
11-90. DISPC 12-Bit INtErface SetliNgS .. uuuueesiruusetiiutssisiastesriinresrainressassesssainsssisainnsssaisestaassnesss 2751
11-91. DISPC 16-Bit INterface SetliNgS ..uueuueiiueerntiiuterneiite e iaesiae s arsrare e iainesanns 2752
74 List of Figures SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS

INSTRUMENTS

www.ti.com
11-92. DISPC Timing Values (Active MatriX DiSPlay) ... .oueeiueiieirieiiiiri i iannassasssiassansseesnes 2754
11-93. DISPC TV OULPUL AFCNITECIUIE 1.ttt ittt it e r st e e et e s e e ss s e s s ann e s ssannn e s sannnessaanneesnn 2755
11-94. DISPC Data Memory Organization for Gamma Mode in TV OULPUL +...uueeiiiiiereiiiieniiiesinninessaans 2755
11-95. DISPC Example Timing TV FOIMALS ...uuueiiuiireeitinteieisiessiasissssisssaanssasssannssasssansssinssanns 2756
11-96. DISPC Frame Width CONIOl. .....ueeussiseiiseintesisissssssrse e s ss s s s as e sanee e 2758
11-97. DISPC lllustration Of 3D INtEMEAVING ..uuiiuueeiiiiiieiiiie i i s s ssaan e aanneeas 2759
11-98. DISPC lllustration of a Non-zero Position 0f 3D WINOW ...uuvuuiiieiinieiiiiierinise s sinesnnenaes 2760
11-99. DISPC lllustration Of DLP 3D FOIMAL. .. uuueiistirunersnerseiiseisisesississesisrssse s 2761
11-100. DISPC GFX Pipeline Processing ConfigUIation .......uveieeeissisuesinisneisiisesisassssiaansssisannnsssannnes 2772
11-101. DISPC Video Pipeline Processing ConfigUration .......uvveevesssrissinsrirssiaeisiessinssisssissannsransianes 2774
11-102. DISPC Scaler Unit Programming FIOW. ....uusiiseiiseiieiinieassss s sssesanssanses 2776
11-103. HDMI OVEIVIEW «utiuustiustununesssssssssisssssssiasssssesasssssssasnsranetasesisetensmineasneaaiian 2956
2 N € U @ =T 1= 2960
I €1 U 1 =T o - oo N 2962
I T €1 U = [ To QI =T = o o 2964
R L O 21 2 770 I B O 10T 2984
R =1 2 17 N [ g1 (T | =1 1T o N 2986
R T =1 = 17 0 =1 (o o3 QI - Vo | - 2988
I N [ 01 (=T oo T g T= o4 A= T 3035
14-2. L3 _MAIN INtErCONNECE OVEIVIEW .. uaeeetaeessaase s ssasnessaansesssansesaaanssssaannessaannnessaannessannnnnssn 3038
I T O o o o T=Tox 1171 1= L1 4 3045
14-4. Bandwidth Regulator Pressure SettiNgS. . .uuuueeiiurireeiiueiiie st ars s ssies e 3047
14-5.  FIAg MUX STTUCIUI 1 utttusstusesasesssssaasssssssasesaasess s ssass s s saa e raa e sa s s sas s s s s e saa s saa s e sasessanesanns 3050
14-6. L3 Interconnect Region Overlay and Priority LeVEl OVEIVIEW ......uieiiiiiieiiiinneiriireisiinnssnsinssinnes 3058
14-7. L3_MAIN Global Error-ROULING SCREME . .uuiuuiiieiiitiiiie i sr s s e s raaees 3066
14-8. Typical Error ANalYSiS SEOUENCE . .. utuutiiuetrstirterst it sia sttt e sar e e s esanns 3070
14-9. L4 INtErCONNECT OVEIVIEW 4 uuiustiisseistiissesssissesassssssssisssssesasstsisssasstssssaanesanerareisinerainmiines 3209
14-10. L4 Initiator-Target CONNECTIVILY « . uueiuuteiseiaueertetasesssr s sae s s s raas s s ar s e s e sanrsaeesnes 3216
14-11. Example of CONNID_BIT_VECTOR L4_AP_PROT_GROUP_MEMBERS _K.....ccviviuiiiiiiiiiiinnennes 3218
I I ST T [ 1T 1= Lo 3222
I e T I g {0 = o T 1 1] 3233
14-14. Protection Violation Out-0f-Band Error REPOIING ... .ueeieieiiiiieeiaiieesasiiesssaane s raanreesranresaannnss 3234
14-15. Typical Error ANalySiS SEOUENCE . ... uuueti ittt it sraate s raaatre st raann s s ssanrsssannssaaannesssannnenss 3236
15-1. Memory Subsystem FUNCHONAl DIagram . ......eeuueesueeiseiaueernsiasessiss s iarssrsraeisisssanrsanes 3301
15-2. DMM aNd Tiler OVEIVIEW . uuiustisssistsssse s ssse s s s s sse e s s st s s s s st e e e s san s raneeranes 3306
ST T 111V (=T = 11 o] o 3307
LR S B 1V = o o] QI =T o 3310
15-5. DMM Sections and MemOry MapPing .. ...uueeessuueesraaneeesaannessaansaesaaassessaannessaaanressasnnsssssnnnsss 3313
15-6. PAT Direct ACCESS TranSIation ...uuevissivssiistiniiiisii i raaes 3315
15-7. PAT Indirect ACCESS TranSIatiON .. uuuuuseiseiiteiiaeiieriar e s e a e s nernes 3316
15-8. Physical Address Translation Table ...t r e s r e e s r e s sannneeas 3317
LTS R N I T o 10 (o] £ 3319
15-10. TILER Address Space Structure for Tiled MOOES . ...vvuiiiieiiiiiiiiiiri i aaes 3322
15-11. TILER Object Containers @nd VIEWS .....uueeeiiieesiiateesaaassessaansassaanssssaannesssannsssaaannessannnness 3325
15-12. TILER Memory Footprint With PAT and Shared Physical Address Translation LUT ........ccccvvviiininennns 3325
15-13. Object Container Geometry With 4-KiB Pages .....vviieeiiiiiiiiiiiiiii i sseesaes 3326
15-14. TILER Page Mapping When UsiNg 4-KiB Pages ... ..cviiiiiiiiiiii i i riiar e s rrnr e ssanne e annnees 3326
15-15. Isometric Transforms in the TILER CONtAINET ...viuiiiiseiiseiiiiiiiiiinisi i saasssans 3327
L T 11T =T =7 Y/ 3328

SPRUIC2D-January 2017 —Revised April 2019 List of Figures 75

Submit Documentation Feedback

Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
L S T 11101/ F= T o 11T 3329
15-18. Page Mode Virtual AQAreSSiNg ......ueeeeiiaeeeeiaanteeiaansessaantesaaaneesaaanrsssaannessaansessaannesssansnesss 3330
15-19. Tiled Mode Addressing in 0- or 180-Degree Orientation (S = 0)....uviiiiererriinreirninnriiriiesiaaiinesiaanes 3331
15-20. Tiled Mode Addressing in 90- or 270-Degree Orientation (S = 1) vuuuvvierriuririnerinriniee i, 3331
15-21. Tiled Mode Ordering of Elements in Natural VIEW ......o.eeiiiii i i s s e e nnanes 3332
15-22. Page Mode Ordering of Elements in Natural VIEW .....icieeiiiiieeiiiii i s snnnnssnnnees 3332
15-23. Tiled Mode Ordering of Elements in 0-Degree View With Vertical Mirror .......ccvvveiiiiiiiiiiinnnea, 3333
15-24. Page Mode Ordering of Elements in 0-Degree View With Vertical Mirror ........covvvviiiiiiiiiiiiniineanns 3333
15-25. Tiled Mode Ordering of Elements in 0-Degree View With Horizontal Mirror .......ccvvviiiieiiiiiieiniinnenns 3334
15-26. Page Mode Ordering of Elements in 0-Degree View With Horizontal Mirror........coevviiviiiiininninnenns 3334
15-27. Tiled Mode Ordering of Elements in 180-Degree VIEW .....uivuiiiisriiteriseiiiirissiasssissiissaeianaaans 3335
15-28. Page Mode Ordering of Elements in 180-DeQree VIiEW .....uueiviieirirninereiriinnsiisisnsissisnssiainsnsiinnnes 3335
15-29. Tiled Mode Ordering of Elements in 90-Degree View With Vertical Mirror ......ccvvvviiiiiiiiiiiinnnens 3336
15-30. Page Mode Ordering of Elements in 90-Degree View With Vertical Mirror.......c.covviiiiiiiiiiiieiniinennns 3336
15-31. Tiled Mode Ordering of Elements in 270-Degree VIEW .....ueeiiiieteiriinreisiinsisiisesisasnsssannnsiannnns 3337
15-32. Page Mode Ordering of Elements in 270-Degree VIEW .....uvveeiiuiiiiieiineisieririsisssinsiansssnasiannesaes 3337
15-33. Tiled Mode Ordering of Elements in 90-Degree VIEW ... ..ueeiiiiieeiiiiiieiiaiieessaannessaansesssannesaannns 3338
15-34. Page Mode Ordering of Elements in 90-Degree VIEW ......uieiiiieiiiiiinieiriiersisiisnsissisnesisasnssiannes 3338
15-35. Tiled Mode Ordering of Elements in 90-Degree View With Horizontal Mirror.......ccvvvieiiiiiiininninnenns 3339
15-36. Page Mode Ordering of Elements in 90-Degree View With Horizontal Mirror .........cccvviiiiiiiiiiinannnns 3339
15-37. TILER POrt AQAreSS Ma .. .uusseiiistseiiiuiesiaatssssisss s sssasesssaasssassasesssassnsssasnnesssannnessns 3340
15-38. TILER Aliased VieW OFi@NtatiON .. .ueuseiueerssirssssssssts e saessss st sssssaass s sassssasssasssnnssanns 3341
15-39. Simple Manual Area Refill SChemME ... e 3344
15-40. Single Auto-Configured Area Refill SCheme ... e 3345
15-41. Chained Auto-Configured Area Refill SCheme ......cvviiiiiiii s 3346
15-42. Synchronized Auto-Configured Area Refill SCheme .....viiiiiiiii s 3347
15-43. Cyclic Synchronized Auto-Configured Area Refill SCheme ..o s 3348
15-44. Example of 8-Bit Frame-Buffer Addressing in any Orientation ......c.vvveeiieirieriiirieiirisiaierinsaans 3353
15-45. EMIF CONrOIEr OVEIVIEW . euuustissssstissesssiasessessssssa s st s e sa s s s s ta s e s s st e eaan e sannaanees 3395
15-46. EMIF DDR3/DDR3L Configuration WithOut ECC ....iuuiisiiseisiisinsieiininsssriesnssssssssssnsssassnsaes 3396
15-47. EMIF DDR3/DDR3L Configuration With ECC ......ueiiiiiiieeiisieessasnessaannnessannnesssannnessannnessannnees 3397
15-48. EMIF MOAUIE INTEGIAtiON .. uueeeeiiitee i iateeaaat e e eess e e s s n e s ssa e e s ssann e s s sannnessannessrannnensnn 3400
15-49. EMIF BlOCK DIBOIaIM 1. uutaiiatseisaetesssiassssssssssasss s ssssestsasas st sassesssassssssannsssssannnesssnnnsssnns 3403
L T @ = o ot I T o | = o 3404
15-51. Example for Using the CKE Tri-State FUNCHONAIILY ....uneeeeiiiiie i r e s e e e nnnnes 3425
15-52. GPMC OVEIVIBW . uttiuteiistissenasssssssasssrse e essesassssstsaatetasetasses st tassssasssaaneraseiasnssinnmennes 3539
15-53. GPMC to 16-Bit Address/Data-Multiplexed MemMOIY.....uvuuiiiuiiiieeiirrieiari i raeaaaes 3540
15-54. GPMC to 16-Bit NONMUItIPIEXEA MEIMOIY . ... ueiiiiee it et aa e s s e e e s s anr e s saann e s saanneaaanness 3540
15-55. GPMC to 8-Bit NonmuItipleXed MEMOTY .. .uuueiiiieeiiiiiee st it s s sainr s ssannssaaanneess 3541
15-56. GPMC t0 8-Bit NAND DBVICE .. utttinnetestaanneessannessaanneessaneessaanneesaaneessssnnessssnnesssssnnesssnnnensns 3541
SRS R €1 Y @R 11 =T =1 1T o 3544
15-58. GPMC BIOCK DIagIam . uuuuiuussesiiuutsssssssssssssesssasss e sssssestsassnsssassssstssssnsssassnessssnnsessns 3548
15-59. Chip-Select Address Mapping and Decoding MaskK ......vuuuiiieeiiuiiriieiiiii s aaeianenaes 3554
15-60. Wait Behavior During an Asynchronous Single Read Access (GPMCFCLKDivider = 1).....ccevvviieennnns 3557
15-61. Wait Behavior During a Synchronous Read BUISt ACCESS ..vviiiutiiriinnreiriinesiiiiisssiasinsesisinsesisannes 3559
15-62. Read-to-Read for an Address-Data Multiplexed Device, on Different Chip-Select, Without Bus

Turnaround (NCS Attached t0 @ FASt DEVICE) «...uuieiiiiieiiiateeiiaaneess e saaans s saannssanannessaannneesn 3561

15-63. Read- to-Read/Write for an Address-Data Multiplexed Device, on Different Chip-Select, With Bus
LI 2= o 10T 3561
76 List of Figures SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com

15-64. Read-to-Read/Write for a Address-Data or AAD-Multiplexed Device, on Same Chip-Select, With Bus

LIS 2= o 10T 3562
15-65. Asynchronous Single Read on an Address/Data-Multiplexed DeviCe......c.vvvviiiiiiiiininiiiiinneriiinneaanns 3571
15-66. Two Asynchronous Single-Read Accesses on an Address/Data-Multiplexed Device (32-Bit Read Split

1o R Qi ST = 11 A LT o | N 3572
15-67. Asynchronous Single-Write on an Address/Data-Multiplexed DeviCe .....c.uvviiiiriiiiiiieiiiiriinneeians 3573
15-68. Asynchronous Single Read on an AAD-MultipleXed DeVICE.....uvveiiiriiiiiiiiiii i ininerinneaas 3575
15-69. Asynchronous Single Write on an AAD-MUIIPIEXEA DEVICE ......uueiiiiiiiiiiiiia e iriine s rraine s sananne s aanns 3576
15-70. Synchronous Single Read (GPMCFCLKDIVIDER = 0) 1.uuuuiiiiiiiiiiiiiiiniisnsine s sannsssssnnns 3578
15-71. Synchronous Single Read (GPMCFCLKDIVIDER = 1) viuuutiiuuiiiuiinieiineinieerinsissssinssnnssnnsiannesans 3579
15-72. Synchronous Multiple (Burst) Read (GPMCFCLKDIVIDER = 0)...utivuteiiutinisriisnisineinnniinnsasianneans 3581
15-73. Synchronous Multiple (Burst) Read (GPMCFCLKDIVIDER = 1)...utiiiiuteiiiineeiiniinnsiniinnssinnnnssiannes 3582
15-74. Synchronous Single Write on an Address/Data-Multiplexed DeViCe ......vveviiiiiiiiiiiiiiiiiiieaneaans 3583
15-75. Synchronous Multiple Write (Burst Write) in Address/Data-Multiplexed Mode.........ccovviiiiiiniiiinninnenns 3584
15-76. Synchronous Multiple Write (Burst Write) in Address/Address/Data-Multiplexed Mode .........ccvvviuveennn. 3585
15-77. Asynchronous Single Read on an Address/Data-Nonmultiplexed DeViCe.......ccvvviieiererrennnrersnaneennnns 3587
15-78. Asynchronous Single Write on an Address/Data-Nonmultiplexed DeViCe ......cvvvuiiiiieiiiiiiniiinniinneas 3588
15-79. Asynchronous Multiple (Page Mode) REad .......vieiiiiiiuieiiiiieeiriie s s s s ssanness 3589
15-80. NAND Command LatCh CYCIE ...uuueiniiitiiiiierie e e e s r s e s s s r e e asn e aanns 3594
15-81. NAND AdAress LAtCh CYCIE ...ttt st e s e s s s s s ssaan s s aann e s saannessaannrenann 3595
15-82. NAND Data REAA CYClE ...ttt iiiieeisae s s s s s s s s s s ss e st asaa e s asannesssannsesins 3596
15-83. NAND Data WItE CYCIE 1uuueiutiitiiitiie i a s s s r s s a et e e s n s e e ranes 3596
15-84. Hamming Code Accumulation AIGOrithm (1/2) .uuueeiiseiiieiiiiri i raaeaaaes 3601
15-85. Hamming Code Accumulation AIQOrthm (2/2) ..uuuueeiiiiie i i srannes 3602
15-86. ECC Computation for a 256-Byte Data Stream (Read Or WIte) .....evvueiiieiriuniniiiirinieeineiainesinnnans 3602
15-87. ECC Computation for a 512-Byte Data Stream (Read OF WHEE) ....uviiiiiiiiiiiiiiiiirriieernnine e annas 3603
15-88. 128 WOrd16 ECC COMPULALION +utuuuuuesiissesisisssessassessaassssssasnsssaanssessaannsssainnssssasnnsssssnnesss 3604
15-89. 256 WOrd16 ECC COMPULALION t1uueiuueiunerstssuassssssss e ssessassssss s sass s sanssasssasssanssanns 3604
15-90. Manual Mode Sequence and MaPPING ... .ueueueersriree it a e rarrrees 3609
15-91. NAND Page Mapping and ECC: Per-Sector SCheMES. .....uiiiiiiieiiiiireisiiesssias s sasns s saansesiaanns 3613
15-92. NAND Page Mapping and ECC: Pooled Spare SChemes .......cvvviiiiiiiiiiiiiiiiii i e 3614
15-93. NAND Page Mapping and ECC: Per-Sector Schemes, With Separate ECC .......ccvviiviiiiiiiniiinneinnens 3615
15-94. NAND Read Cycle Optimization Timing DeSCHPLION ...uuuuuueeiiiiieeiiiieiiiiies s aasasssaasresrannnes 3622
15-95. Programming Model TOp-LeVEl Diagram .. ... e e uueerueeiseineerinsirsssisssanss s sanessansrassssnnssannssnns 3624
15-96. NOR Interfacing Timing Parameters Diagram .. .....eeeiioeeeiiiiiesiaarersaaaressaanrssaaanressaaneeaaannness 3629
15-97. NAND Command Latch Cycle Timing Simplified EXample .....ooiieiiiiiiiiiiiiiiiiii i s nnaes 3633
15-98. Synchronous NOR Single Read Simplified EXample ......c.vviiiiiiiiiiiiirin i i 3639
15-99. Asynchronous NOR Single Write Simplified EXample. ... e s raas 3641
15-100. GPMC Connection to an External NOR Flash MemOry.......uvviiiiiiiiiiiiiiiiiiii i snansssanns 3643
15-101. Synchronous Burst Read Access (Timing Parameters in Clock CYCIeS) ...uvvvviiiiiiiiiiiiiiiiniiieeinnens 3645
15-102. Asynchronous Single Read Access (Timing Parameters in ClIock CYCIES) ..vvuvvviiiiiniiiiniiiiniiineinnen, 3646
15-103. Asynchronous Single Write Access (Timing Parameters in Clock CYCleS).....cocuviiiiiiiiiiiininniiinnnennns 3647
15-104. ELM OVEIVIEW . uttttaetessaneesssanneesssnsessannesssssnsessannessaannesssannnessasnnnessssnnessssnneesesnneesnnns 3685
LS 0L T Y I Y/ T (=T = Lo o N 3686
15-106. OCMC_RAMIL OVEIVIEW 1 .vuussrseiussnssssraesassssssssassssssssasss s tassasssssantassasssiesanransanes 3714
15-107. OCMC_RAMIL INtEOIAtION ... uttattateise it erse e e s et s s s s s s s s s s a s s s e s s n e sannssnesnes 3715
15-108. OCMC BlOCK DIaglram ... eesesiatssssttessaasessaanesssaannesaaannessaasnnsssaannessaansssssannnesssnnnsesnnn 3716
15-109. VBUF t0 CBUF AddreSS MaPPiNg «uueeeisuuueesiissnessinstessansssssisnsssainnssssinssssssinsssisssnssimmssness 3725
16-1. DMA_SYSTEM OVEIVIEW .. uuuetetnntesssnneessaneessasnnessssnnessasnnessesnnesssmsnnessesnnnssmssnnesmssnneessns 3766

SPRUIC2D-January 2017 —Revised April 2019 List of Figures 77

Submit Documentation Feedback

Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
16-2. Example of External DMA ReQUESES USE ..uuuuiiiuiiiieiiiiinieeiiisissssinsisss s sanns s sssssanssansssnns 3767
16-3. Transition-Sensitive DMA ReqUESE SCREME ...ttt s raes 3768
16-4. DMA_SYSTEM Controller INtegration ....ve..eesisesssessissesssnstnsssisnsssainsssssinnnsssaissssssasnssisaisness 3770
16-5. DMA_SYSTEM Controller Top-Level BIOCK DIiagram .......evveeiiuiiiiisiiiiieriisisssisnnnsnaeiansaes 3786
16-6. Example Showing Double-Index Addressing, Elements, Frames, and Strides ........cccevviiiiiiiiiiienennnns 3792
16-7. Addressing Mode EXAmMPIE (8) «evuveuueeiiiinineiiiiesiassisieresriisssssainsssaannssasasssstsaars e 3792
16-8. Addressing Mode EXample (D) .o.ueeiieiiiiiii i e 3792
16-9. Addressing Mode EXAMPIE (C) «euuuuueetiiiieeiiaiie it aaantessaaane s saans s ssannsssaannessaannnsssannnensnn 3793
16-10. Example of a 90-Degree Clockwise Image ROTAtION ...uiuueiiiiiieiiiiiiiniisrsie s sannessanans 3794
16-11. 2-D Graphic Transparent Color BIOCK DIagram .....eveeeiveeriusirsesriseiieriseiaessissiasssiessanssnnssnns 3801
16-12. EDMA MOUUIE OVEIVIEW . uviiuseissssstsssseisssssesasssssss st s sse e sss et s s saa s s sas e e ssanrsannesnes 3849
16-13. Example of External DMA ReQUESES USE .. .uuuiiiiieeiiiiiiesiiiiassisaisesisissssssannssssaannssssannnsssainnes 3852
16-14. EDMA CoNtroller INtegration ... et s rae e s r s raas s s s s r s raa s s e s an e saneerns 3854
16-15. EDMA Controller BIOCK DIiagram ... ... eiesetiiateeisaaeessaaasssssaanssssaanse s ssannsssaannnessaannessannnnessn 3862
16-16. EDMA Channel Controller BIOCK DIiagram .......ueiueesissiueesinisssisaisnssiaissssssannssssannnsssaannrsssannnes 3863
I I e I O = To3 Q=T - 4 3864
16-18. Definition of ACNT, BCNT, @nd CCNT ..uuiiuutiiteiinniiteiiseinierississ st arssaserasssanssanns 3866
16-19. A-Synchronized Transfers (ACNT =N, BCNT =4, CCNT = 3)..uuuuttiiiiutririinrriniinnriasinssiaainnssiannes 3866
16-20. AB-Synchronized Transfers (ACNT =N, BCNT = 4, CCNT = 3)..uutiiuteiiueinnrrinnirnsrinrinnnsrnsianneaans 3867
I O - 1 S = 3869
I I 12T o = 1] =T e 3877
16-23. LiNK-10-Self TranSOr uuieeite it e s s e et e e a e s s a e s r s s a e aa e r e 3878
16-24. DMA Channel and QDMA Channel to PARAM Mapping......cueueeerrrimeerrainneisaanesiaannnessaannessaannes 3884
16-25. QDMA Channel to PARAM MaPPING . .eeeiuuuueeirmuunesiniusnessasnesisasnstsassssssaannssssaasnsssaisnrsisssnnes 3885
16-26. Shadow RegiON REGISIEIS ..uuuiiuteiiseiiteriatirte st et s s n s ras e s s s e e aaneaanns 3886
G 11 (=T (U o] A= Vo | = o 3891
16-28. Error INTErrupt OP@ration ..u..eeesissssessstessaatressseessaaanesssasssssaanssaaassestsassssssannnnsssannsessns 3895
16-29. PaRAM Set Content for Proxy Memory Protection EXample ......o.vvviieiiiiiiiiiiiiii e 3900
16-30. Channel Options Parameter (OPT) EXampPle ... i e s e s rnan e sannnes 3900
16-31. Proxy Memory Protection EXamPIe ... i sr s s s s s s an e nare 3901
16-32. EDMA PriONtiZAON «.ueeisesseeisesssssaterss e e saas s s s s s s et e s s s e s a e s sa e s e e s e e aa e 3907
16-33. BlOCK MOVE EXAMPIE .. ueeiiiieiiiitetiaates e ateessaaaee s ss s e s s s an e st s e e s ssann st aaannessaannnsssannnensnn 3910
16-34. Block Move Example PaRAM CoNfigUIatioN. ....uveesereieesisiieesssissesisssss s sainsssssanssssannnsssaannns 3911
16-35. Subframe EXIraction TranSfer ... iiseiieiiiiii i e s s rnes 3912
16-36. Subframe Extraction Example PaRAM CoNfiQUIation ......uevvssirissiisrinseiisiniriisnisnneaneianes 3912
16-37. Data SOrting EXAMPIE ...uuiieeeeiiiteeirie s s s s ar st s aan 3913
16-38. Data Sorting Example PARAM Configuration .......eveeeiiseiriesiisinisrinse i neesiss s sannssnes 3914
16-39. Servicing Incoming MCASP Data EXamPIE ...uviieiiiieiiiiiriiri s raees 3915
16-40. Servicing Incoming McASP Data Example PaRAM Configuration .......cceevviiiriiiiiereiriinrisiiinnainnnns 3916
16-41. Servicing Peripheral Burst EXamPIE ....iueiiieiiiiiiiie s r s e s s a e sn e ranes 3917
16-42. Servicing Peripheral Burst Example PaRAM Configuration ......vveesviseisssisissiiisisniriassnnenans 3918
16-43. Servicing Continuous MCASP Data EXamMpPle.....cueeeiiiieeiiiiieeiiiie st sainrsssannsessaanness 3919
16-44. Servicing Continuous McASP Data Example PaRAM Configuration.......ocevveriviesriurinineiieinierinnian, 3920
16-45. Servicing Continuous McASP Data Example Reload PaRAM Configuration ........ccvvvevvieiiininineinnen, 3921
16-46. Ping-Pong Buffering for MCASP Data EXample .......iviieeeiiiiieiiiiiiiiis i sssianssssinrsssanees 3922
16-47. Ping-Pong Buffering for MCASP Example PaRAM Configuration........c.vvveevierinsiriueininerisiiieninnians 3924
16-48. Ping-Pong Buffering for MCASP Example Pong PaRAM Configuration .........cccevvviieieiiiinrrininneennns 3925
16-49. Ping-Pong Buffering for MCASP Example Ping PaRAM Configuration .........ccevvviiieiiiniiisinninnesinnns 3925
16-50. Intermediate Transfer Completion Chaining EXample........vvviiiiiiiiiiiiiiiri e 3927
78 List of Figures SPRUIC2D-January 2017 —Revised April 2019

Submit Documentation Feedback
Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS

INSTRUMENTS

www.ti.com
16-51. Single Large Block Transfer EXamPIE .....uuieeiiieeiiii i s e s s snnsanees 3928
16-52. Smaller Packet Data Transfers EXampPle.....o.uuiieeiiiiiiini s raae s 3928
17-1.  Interrupt Controllers iN the DEVICE ...uueeiiiiueeiiiiieei it isatse st saas e ssaaar s s saaans s ssaanssannnenss 4089
17-2.  InterruptS From EXIErNAl DEVICES . .uuuuttiuueiintinteiassatiaats s sas s saass s sats s san s sanssanes 4090
18-1. Control Module Overview BlOCK DIagram .. .....cueeeiiiiiesiaaieessaaanessaasesssannressaannessaaanreraannness 4131
18-2. Control Module ENVIFONMENT .uuuuuseiiseiiiteiistiiserisise st ras e rasesaisssanns 4132
RS S J O o T o1 o] 1Y oo 0] (=N | Y (=T = Lo o 4133
18-4. Pad Configuration REQISIEr BitS ... ...ueeeiiiieei ittt r it e s s e s s e srann e s saann e s saannnesaannenss 4136
18-5. Multiplexing Scheme of the Pads Having Capability for Additional Signal Mapping .........ccceevviiininennns 4146
18-6. Thermal Management Functional BIOCK Diagram . ....c.eeveeiiuesrissiinnerssiineisiesrasssissinsssnnssannaanes 4151
18-7. Behavior Of The Thermal Alert LOGIC . ..uuuuuirusirseiiuteiseiise i saaean i 4153
18-8. Behavior Of The Thermal SNUtdOWN LOGIC . .uveiiuueeiiiiieeiiiies i raie s ss s ssaanne s asanness 4154
18-9. PBIAS Cell ANd ItS CONNECLIONS . uutuuttiuseiutersetseesat st tse e srs s saasssan e sarn s it ssanssanes 4160
18-10. IRQ_CROSSBAR Module FUNCIONal DIagram ......eeiieeeeiiiieeeiaainessaanesssaanrsssaannssssannnessannness 4165
18-11. DMA_CROSSBAR Module Functional DIiagram .......uveseesisiusssisnsnesiaissssssasssssannnssssinnnsssainness 4169
18-12. Vref-Generation Cells and Their CONtrOIS . ...vuue e s raes 4175
18-13. AVS Class O PrOCEAUIE .uuuuueeiiseiistiisterse it sa s s e s s s ra s s s e e e s s aa e e sannaanees 4178
18-14. Combined Firewall Error INTeITUDt. ... e ettt e s st s s e s s aan s s s s an e ss e s s aanneess 4180
18-15. IODELAYCONFIG INtEGIAtiON . uuuuetuteruseiseessesasssssssassrsssaaesss et s sisssasssasssaessanrsansssanes 4867
19-1.  MAILBOXL INTEQIAtION .. tattaeteesateesseeessaaase s s ne s s an s s s s e s ssann e st sannessaansnsssannnessannnsesnnn 5350
S Y =1 ) R 1= | =Y 10 5350
IS T TR YN 1Y 1 o7 ) 11 L= =LA ) o 5353
R SV = V1o To Dt 2] (o Tt Q= T | = o N 5356
19-5. Example Of COMMUNICALION ... uetiietetiistestsaste st sss e ss e s s saaaas s asaan st aaanestsannnsssannsnnins 5360
20-1.  SyStemM MMUZL OVEIVIEW 1. utuseisetsassssssass s ssasssaaesrs s sas st sasssaa s saa s st aesan e san s aaessanrsanessnes 5387
20-2.  SyStemM MMUZ OVEIVIEW 1. ustuseisesssssssssasssssesse e sss s s ssas e st st esarn e ta s sanraansssnes 5388
20-3.  System MMUL INTEOIAtION wuuuuuuuseiietssrsneesrsiaeeesaine e ssaanssasasnsstaassessasasesssannnsssannnnssssnnnes 5389
20-4.  System MMUZ INTEGIAtION ..uuuueiueersteseessterte et rras s s aas e s ta e s s e sanesarnssanrsranssanes 5389
b2 0 LT /1Y 16 I = o o3 QI = Vo | = 5391
20-6.  TranSIatioN PrOCESS 1 uuuutiistiiiteiiseiss i a e s e 5392
P20 R I = 1 557 = Lo T o = = o 5393
20-8. First-level Descriptor ADdress CalCulation ... .....viieeseiiiiee i s rsa e saa e s saannnesaanns 5393
20-9. Detailed First-Level Descriptor Address CalCulation.......uvveesississesiiiissiriisiiessiirssainnraaaaas 5394
20-10. Section Translation SUMMEAIY .....ueeuueereeieerse it rr s raaesas s sas s as s aanrsaansraneaanns 5395
20-11. Supersection Translation SUMIMAIY . ... .. e s e uruee st sare et sass e ssareiainaans 5396
20-12. TWO-LeVel Translation ...uueeviseiseinisiiiiis i e e raees 5397
20-13. Small Page Translation SUMIMAIY ...uv.eeiseireerineiseeristrse st srre s ssies s saas s sanrssassaannsaans 5398
20-14. Large Page Translation SUMMEIY .......eeeiieeesiaateesaaansesaaaassesaansessannnsssaannsssaannnessaannnsssnnnns 5399
20-15. TLB ENtry LOCK MECHANISM . ... uueteiiiiiei i s r e s s s e e s st e s s s n e s s n e s annees 5400
20-16. TLB ENIY STIUCTUIE 1 e uuusttetassesnaseesssssesssaasse s srase et saasee s sas s e st s s e e s s s n e s s s s n e s s n e s aannnnns 5401
20-17. MMU Global INitialiZAtON 1. useuseissesssesssssse s s e sar e e ra s e s nernes 5404
2t O o111 (o Tod QO 1= T 5428
P22 S o111 0 Tox Q1] (=T o 1T ) o 5429
21-3. LOCK RegisSter State DIiBgram v.ueuusssssssrseissersesassssisrrasss s saasesse et sassssasesaarsaanerasesanns 5431
21-4. Take and Release SPINIOCK ... .uuue ittt r et e s s s s s st s annees 5433
22-1. TIMEIS OVEIVIEW . uuttuuteiussinnessstsseessesass s sas s s s saae s e ss e st s st s s e s a s s st s s a e sa e s s a e tann e san e aanees 5440
P2 €1 e 0 0 T=T G @ Y= T 5441
22-3. GP Timers External System INTEIaCe ...uuuiieisiiiiiiiiii i r e s rrrrr s rannes 5443
P €1 e 0 0= G [ o1 (=T = 0 o 5445

SPRUIC2D-January 2017 —Revised April 2019 List of Figures 79

Submit Documentation Feedback

Copyright © 2017-2019, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUIC2D

I3 TEXAS
INSTRUMENTS
www.ti.com
22-5. Block Diagram of TIMER3 Through TIMER9 and TIMER11 Through TIMERLG ........ccvvviiiiiiiininninnnns 5450
22-6. Block Diagram of TIMERZL, TIMER2 and TIMERZLO .....iuuiuuiiuiieitiinintieiitsnsensesesnssnnssnssnesansnns 5451
22-7. Wake-Up ReQUEST GENEIALION. 1. ututiiuttetsatessseressaaesssasesssaaessssassesssassessaantnsssannnessannnes 5453
22-8. Wake-Up ReQUESE GENEIATION. ..t uuettsttiseiaterserassesee st sas s s s e sasesa s s s s s sasaanssaanssannaanns 5454
22-9. TCRR TIMING VAIUE . ...ttt r ettt aa e st aa e e s s s e s saata st s s e e s sann e s ssan e s saannesanannnnss 5455
22-10. Block Diagram of the 1-ms Tick MOAUIE ......uueeiiiiiiiiii i s s a e s raaas 5456
22-11. Capture Wave Example for TCLR[13] CAPT_MODE = 0..uuiiiuiiiieiineininriinnssissiinesnneransasinssannins 5458
22-12. Capture Wave Example for TCLR[13] CAPT_MODE = L....uiiiiiiiiiiiiiiiieiiaineessnnrsssnnnnssanannnesannns 5459
22-13. Timing Diagram of PWM With TCLR[7] SCPWM Bit = 0 ..uuiiutiueiisinnirnieinsiseriissasssrsnnsnnaas 5460
22-14. Timing Diagram of PWM With TCLR[7] SCPWM Bit = 1 ...uuiieiiiiiiiiiieiiaeiiesrnassasssnsssansssnneas 5461
22-15. 32-kHz Synchronized Timer BIOCK Diagram ... .ueuseeiissiriseiiteriseiisisissisiss s sasessinesansnns 5497
22-16. Reset Resynchronization TimiNg Diagram ... ... s eussuueesiiiussesrinnessaannressinnrsssainnssssainnssasinnssisnnns 5499
22-17. CONTER_32K BlOCK DIagram ... ueesstisuseistsntsississssassssssssisssassssasssansssasssansssinssannssnnssanes 5499
22-18. Watchdog Timer BIOCK Diagrami. ... eesesiieseiaaateeaaaneessaaaesssaannesssannsssaannessaansnsssannnesssnnnes 5504
22-19. Watchdog Timer INTEgration .. ...e e e i e s st sa e s s s e s saa it s s saann e s ssannesaannes 5506
22-20. 32-Bit Watchdog Timer Functional BIOCK DIiagram ......eeveeiiuesrseinseiniserisisisssiasssnnesaneisinssannsns 5509
22-21. Watchdog Timers General FUNCHONAl VIBW .....uiiieeeiiiiii i ieateesr s s s snan s s ssann s sannnnneannnns 5510
B2t R G I O =] Yo S I =T |- o 5532
P2 = O 4 (=T g = L] T 1 = 5534
P2 T T = O3 1Y (o T [0 F= T [ (=T = 11T N 5535
23-4. RTC FuNCtional BIOCK Diagrami. .. uesssssaesessanssssssesssssnssssisssssssssssssannsesssansnsssssnnsssssnnnes 5537
23-5. Kick Register State Maching Dialgram . ... e vse i s sas s saar s aanaaaes 5540
23-6. Flow Control for Updating RTC REQISIEIS .. ..uuieiiiiiiiiiiateeiiaae s s ine e saaianssaaannnssaannssaannes 5542
23-7. Compensation HUSTIALION ... .eeseiee e ir e s st r e s saa s e s s s an e st s aaan e s saann e aaannnnss 5543
P T o o O o) o1 1= P 5570
24-2. HS I’C and Typical CoNNECctioNS t0 1°C DEVICES .. .uuuueurnerneeineaaaeanaeaneaesasaasanansanrasanaaransnnanens 5572
P T o o B Ol [ (=T = Lo o o = PP 5572
P o R O B - 1 - T I -1 Y P 5573
24-5. HS IPC Bit Transfer 0N the IPC BUS ... .ueuiueeieeeieeeete et eaeee et e et e ee e e e aa e eaeeeaeanenanenens 5574
24-6. HS IPC S and P CONItiON EVENTS ....uuiuiueuintieeiaieetaesasaseeeaesa e sasasse e e sasnsseaeaerasnenanenes 5574
24-7. HS I’C Data Transfer FOrmats in F/S MOGE «...uvueeiiieiesneaereaereansaesneaersaesanansanrsaesaransnnrnens 5575
24-8. HS I°C Data Transfer in HS MOTE .. ..uuiueieieiiiei ittt e e e e e s e e e e s s e s e e sea e s e ansnanenas 5575
24-9. HS I°C Arbitration Between Master TranSMItEEIS ......uueueueerereineeeerererareeerererareaaraeaeresnns 5576
24-10. HS I’C Clock Generators SYNCHIONIZAtION ... uuueeeese