TMS320C5545/35/34/33/32 Ultra-Low Power DSP

Technical Reference Manual

I3 TeExAas

INSTRUMENTS

Literature Number: SPRUH87H
August 2011—Revised April 2016



I3 TEXAS
INSTRUMENTS

Contents

5] =T = 33
RS A A=Y Lo g T 1] o ] /2 PPN 34
1 )Y £ (=1 1 ¢ 0 ] 4 o | PP 35
11 0o 11 ox 1T o 36

0 00t O =] Yo 2 0 =T = S 37

1.1.2 DeViCe DifferEnCeS . uueiutiisiiseiitiisrs st 39

0N T @ = 7o 40

1.1.4 FFT Hardware Accelerator (TMS320C5545/35 ONlY) ..uuuuiiiiiiiiiiiiieiriir s rrnianssnnneeeas 40

1.1.5  POWE MaNAgEMIENT. e it tttissssssssssnsssssssssesssssssssssssssessssssssssssssssssnnnmeessmtieessssssnnnnnnns 42

1.1.6  PeriPREIalS « sttt e 42

1.2 B 21 (=T 0 0 1Y = 0 0T 42

1.2.1 Program/Data MEMOTY IMaP ..ueeeeeeuueessesneeesssnnnessasnnessesnneessssnnessesnneessssnressssnnessssnneesenns 43

O 1@ I 1V =T 4o 51 o o 48

1.3 DTt [T ] o 49

00 00 O 1T T 49

R T2 1 o Tox QI 1o o' -1 S 50

14 )Y S] (T IO (o Tod Q=T 1= = o ] 51

O O O 1T T 51

O [ Tox ] oL I 1= o3 o (T o 52

R S o oo 07 = o o N 54

1.4.4 ClOCK GENEIatOr REQISIEIS o sttt i eineeettaaneesssanneessaanneeseanneesassnnessasnnesssssnnessssnnessssnnnensnn 58

15 01T g 1Y =g T T =T o 0T o 62

R 700 R O 1 =T o T 62

IR0 0 11T gl I To T3 g F= Ul 0 62

IO B O [ o) 1V o =T [T 0 =T o | 63

1.5.4 Static POWEr ManageMENT .. ...eeiiieteeiiietesraaattessaaeressaaate s saaa s e saaasaestaansesssaannassaannnesinn 75

IR ST 0 1= @ T3 T 1= =T o 79

1.5.6 POWEr CONfIGUIALIONS . utiuuteiseiseesstssase i e ss e s s s s st e sr s e e s s sa e s r s ran e aaneasanerans 84

1.6 ST 0T 0] T 88

Tt R [ = U Lo 1 B =T ] 1= S 89

0 202 [ 1 (=T ¢ (0] 0 0 11T 90

1.6.3 Timer Interrupt Aggregation Flag Register (TIAFR) [LC14h] ..uuiiiiiiiiiiiii i aee s 91

1.6.4 GPIO Interrupt Enable and Aggregation Flag ReQISIErS ...uuuiiiireiiiiesriinneersaineessaansessaanneeess 91

1.6.5 DMA Interrupt Enable and Aggregation Flag RegiSters......vvvuivieiiiiiiiiiiiiiiniiiiri s 91

1.7 System Configuration and CONTIOL ... eeeei et s s e s raanre s sranr s s ranr e e aaannes 92

O O T T 92

O 7 1= Vo [ 1= o 1T S 92

O T B 1=V Tt I @ oo U = o) o S 96

1.7.4 DMA Controller ConfigUration ....euseeeessssseessesneesseanseessasnnesseannressssnnessssnnesssssnnessssnnens 105

1.7.5 Peripheral RESEt . .uuiuuiiieiiiii i 109

1.7.6 USB Byte Access (Not Available for TMS320C5532) ...uuuuiiiiiiiiiiiiin i iriiens s saansaseannns 110

2 FFT Implementation on the TMS320C5545/35 DSP ...cuiuiiiiiiiii e s aen e e 112
21 L]0 To 11 ox 1 T o P 113

2.2 2 TS (ot D =TT I e N 113

2.2.1 Radix-2 Decimation in TiMe EQUALIONS ..uuuiuutteirietssiaissessiinnessaisssssainessaaisesssansnsssannns 113

2 Contents SPRUH87H-August 2011—-Revised April 2016

Submit Documentation Feedback
Copyright © 2011-2016, Texas Instruments Incorporated


http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUH87H

I3 TEXAS
INSTRUMENTS
www.ti.com
2.2.2 RadiX-2 DIT BUHEIY «neteeeeieee e s e s s e s e e eee s senee e ssannee s sanne e saannnessaannessaanneesaannnes 114
2.2.3  Computational COMPIEXITY ... unueeee it ars e aa e aaa e s saan e e ssaas e s srannnsssannressannnessaannnes 115
A S e I 10 116
23 DSP Overview Including the FFT ACCEIEIator ....uuuieeiieiiiiis i sraaeaas 117
2.4 FFT Hardware Accelerator DESCIPLION ... ... ee et iteeisaeteeraaare s s ane e ssaann e s saan e e ssannessaannnssaannnessn 119
2.4.1 Tightly-Coupled Hardware ACCEIEIAOr ..uuuivuiseiiietesraianteisaiare s saiiaesssainsessaannessannes 119
2.4.2 Hardware Butterfly, Double-Stage and Single-Stage MOde.......cvvieiviiiiiiiiniiiiri e 119
b e T T o =1 1 T= =g o N I 1= T3 119
ST 112 1 =N O o] 1o 120
P2 T Lo [ [ = od (o] 120
B2 L ST 1 T 120
25 HWAFFT Software INterface .uuveevissiiisiiiiiiiiiiiii i s saan s saaenas 121
225 T8 R I - = N 1Y/ 01 S 121
2.5.2  HWAFFT FUNCHONS. 1ttt sttt r s s s s s s e s s s s e s a e r s e s s e e rnenas 121
2.5.3 Bit REVEISE FUNCHON 1utiisstiistiiissiistisse ittt sasssaase s s sassssasrsaansransiannens 124
2.5.4 Function Descriptions and ROM LOCAIIONS. ... .uueiiueirintiiutsrintinteineiaieesasssssssinssanssraneianes 127
2.5.5 Project Configuration for Calling Functions from ROM .......cciiiiiiiiiiiiiiiii i reian e ranans 127
2.6 Simple Example to lllustrate the Use of the FFT ACCelerator......ccuvviiiiiiiiiiiiiiiiiiiiirninesnnaes 128
2.6.1 1024-Point FFT, Scaling DiSableqd.......ceeiiieteiiiieessiaessaanessaannessaannessaannnessannnnssannnes 128
2.6.2 1024-Point IFFT, Scaling Disabled ........cuiiiiiiiii i rr e s rrann e s raanes 129
2.6.3 Graphing FFT ReSUIS IN CCSA .. uuuiuiiiiiitieiiiis s st saisse s ssasne s saannasssannssssannnes 129
2.7 e I == T o0 o € 130
2.8 Computation of Large (Greater Than 1024-PoiNt) FRTS. ..ot rsianr s ssnannssananneeanns 132
2.8.1 Procedure for Computing Large FFTS ..uuuiiiiieiiiiiteiiiiiriins s sssiaes s ssinse s ssnnnsssannes 132
2.8.2 Twiddle FACtOr COMPULALION .uueiuseieeisssressassrse s sresrasessas s s ssssanssanesanesanssanns 132
2.8.3 Bit-Reverse Separates Even and Odd INGEXES....uuuurireiiusirieiiitiiiiirisasiesiaineans 132
2.8.4 2048-pOiNt FFT SOUICE COUR uuuttiinnnteisnneirsisesssasnsssaassestsasssssasssssssantessannnsssssnnnes 132
2.9 Appendix A Methods for Aligning the Bit-Reverse Destination VeCtOr......vvvveeeriiiireiiiirrniineennanneens 134
2.9.1 Statically Allocate Buffer at Beginning of Suitable RAM BIOCK .....ccevviuiiiiiiiiiiiiiiniannans 134
2.9.2 Use the ALIGN Descriptor to Force log,(4 * N) Zeros in the Least Significant BitS..........vvvvuvennn. 135
2.9.3 Use the DATA_ALIGN Pragma «.uuueuueeiossissssntsrseiinsssssiansssisssassssisssanssannssasisinssinn 135
3 Direct Memory AccCess (DMA) CONtrOIEr .. ... eeaeaas 136
3.1 100 o 1T o 137
3.1.1 Purpose of the DIMA CoNtroller .. .uueiiie i i seeiessaine e ssasaeesaansessaannesssanneessannnnssnnnnes 137
3.1.2 Key Features of the DMA CONtrOlEr .. .uuiueiiitiiie i aaees 137
3.1.3 Block Diagram of the DMA CONtroller . ....cuieeseiiiie i sa s saaaee s aaanes 138
3.2 DY N @0 o 1= A o] 11 =T o (3= 139
R 300t [ Tox Qo 11 £ 139
220 Y/ 1= 4T oY/ 1Y/ = oL 140
3.2.3 DIMA ChamNelS «uuiiueieieirse it 140
3.2.4 Channel Source and Destination Start AQArESSES .uvvueiiisriiteriiii i i rareaaes 141
3.2.5 Updating Addresses in @ Channel ... ..c..eeiiiiisiiiiiiii e s s s s s aaaae s saanaa s s aanns 142
3.2.6 Data BUrst Capabilily ..cuueeesseiieeiseiesseeees s aanres s sanressaanneeaaanresaannnesaaanneerannnner s 143
3.2.7 Synchronizing Channel Activity to DSP Peripheral EVENtS......c.viiiiiiiiiiiiiiiiirininineeans 143
3.2.8 Channel Auto-Initialization Capability ........coeeeiiiiii s 144
3.2.9 PiNg-PONG DMA MOOE . ..uueiiiiiieeiiiie et aaiee st sasssessaneesssanneessaannessaannresssnnnessssnneessnnns 144
3.2.10 Monitoring Channel ACHVILY +.uueiseireeiissirri s s e anns 145
3.2.11 Latency iN DIMA TranS @S .t iiie e iiiete st e s e s a e e s sa s st aanae s saanna s s sannesiannnns 146
3.2.12 ReSEet CONSIAEIALIONS .uuuueiueiusiserserserssaserse ettt sas st sas s raeaanans 146
R 0200 R 101> 2= o o 147
T2 N 1 1 (=T U o 1] ] o 148
3.2.15  POWET MaNagEmMIENT . uuusssssssssssssssssssssssssssssnneessssmmmmssssssssssnsnmmeeemmtmmmmmsisrsrnnn 148
3.2.16 EMUIAtion CONSIAEIAtIONS .uuuusiiuseiiuteiseiaeesisrrass s saa s e s s s r s sareraneaaness 148
SPRUH87H-August 2011—-Revised April 2016 Contents 3

Submit Documentation Feedback

Copyright © 2011-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUH87H

I3 TEXAS
INSTRUMENTS
www.ti.com
3.3 DY I =TI £ = 10 T o] 148
e 0 R = 1 (o o] g 1Y [0 Y= N bt e= 1o ] o] = 148
3.3.2  Peripheral ServiCing EXamPle .. ...ueuiiueeeiiiieeiiieirsis s ssai s ssiae s ssar s raaaans 149
1 TG TG T 1T B0 o 1 = 10 ] o] [ 151
3.4 S0 ] 1= £ 153
3.4.1 Source Start Address Registers (DMACHMSSAL and DMACHMSSAU) ..cvviiiiiiiiiiininiineenans 156
3.4.2 Destination Start Address Registers (DMACHmMDSAL and DMACHMDSAU) .....cvvvvvvieiiieninenns 157
3.4.3 Transfer Control Registers (DMACHMTCR1 and DMACHMTCR2) ...oviiiiiiiiiiiii i eeniianeenes 158
4 REAI-TIME ClOCK (RTC) wiuiiiiiii ittt et e et e e et e e e a e e e e e reee s e neeeaeanes 161
4.1 00 1T 1T o 162
4.1.1 Purpose oOf the Peripheral.......o.uiveiiiiii i s 162
I U =T N 162
4.1.3 Functional BIOCK DIiagram .....eieieeeesesiseesseineessaaseessaannesssanneessasnneesssnneessssnnessssnneessnnns 163
4.2 Peripheral ArChItECIUNE ...t 163
0 R 1 0T Qo T 1 0 163
o S [o | = I D= ol o] o g 1= 163
4.2.3 RTC-Only Mode (TMS320C5535/34 ONIY) tuuetiuutirunerinnirseiiseisinerissisisssinsssansianssinssannans 164
4.2.4 Using the Real-Time Clock Time and Calendar RegiStErS ......cviiiieiiiiiiniiiie i rnieneeaas 164
4.2.5 Using the Real-Time Clock Time and Calendar Alarms .......ceviiiieeiriinreriiieeeriannresraanneeens 166
4.2.6 Real-Time Clock INterrupt REQUESES . .uuuteiseiieerisissrss e isesis s s sar s aanenans 167
4.2.7 ReSet CONSIOEIALIONS 1.uuuistiiuseristissse sttt ra e a e ranrernes 170
4.3 =0 ] 1= £ PP 171
e B0 R © 1Y T 171
B & O =0 L] 1= £ 171
5 32-Bit TimMer/WatChAOg Tim el ottt e a e e e e e e e e eaeanans 188
5.1 10 o o 1T o 189
5.1.1  PUrpoSe Of the TimMerS. ...ttt e et r e s s e s saan e e s sanr e s aann e e annnness 189
ST LU 189
5.1.3 Functional Timer BIOCK DIiagram ... ..e s e urueesssssseiiueessssassissssintsssssansssnnssansiannssanrsans 190
5.2 [1=T 0= = U o ¥ oo Y= I 1= 190
5.2.1 General-Purpose Timer CIOCK CONIOl ...uuuiiuessiiietssiiitteiriinsessisrsssainesssainssssannnessnnnes 190
5.2.2 Using the 32-bit General PUrPOSE TIMET ...uuiiuueiiseiiteiineisieriarass s ane s saessanrsanssrnes 190
5.3 R4V = 13 o o Yo TR 1= 192
TR 0 R VAV = (o g To (o o I T4 1= o T ot 1) o 192
RS T VLY - 1 (od o [ To [ I T 4= @ =T - T o 192
5.4 LTS O 0] ] T 1= 7= 1o I 193
55 ST 0T 0 ST U o] o 0] 193
5.6 ST 0115 (] £ 194
5.6.1 VWDKCKLK REGISIET 1 1uuuutiueutineissiueratisssssassssasssssas s sa s s et sassaassar s sansanesnnsnes 195
5.6.2  WWDKICK REOISIEI 1. ututiusiserasiasissssesnss st r et s s e s s s eaeraes 195
5.6.3  WDSVLR REGISIEI tuuutiutiistiintsiseiterae ittt r s e taaesaan s s saa s s sarssaneins 196
5.6.4 WDSVR REOISIEI . uttiieteiiiitte it a it eta e et saaas e s traaa e et sann e s saann e e ssannesaaannesaaannness 196
5.6.5 VWDENLOK REQISIEI 1 1uututtiseiutisiserstrtisssesst st ssas st s s esrraes 197
LI ST VLT T N B LT ] (= 197
5.6.7 VWDPSLR REGISIEN 1utuutiutisiiatiutisesasstissssras st se s s saae st rs s s s st s e s s s a s s aan s e annerns 198
5.6.8  VWDPS REQISTEI 1 uuuttiiuatteisunessassestsaaeessaassestsasssessaasssstaaassessaannsssaansrsssasnnsssssnnnsss 198
ST S TR N 11 o =T ) (=T 199
5.6.10 TIMPRDIL REQISIEN t1uuuuueiueiutiusissrueratisssssssttssrssssrastassassstaas s saassariassansssesnnsnes 200
5.6.11 TIMPRD2 REISIET 4 1uutuseiueiutiustssrsesasissssresstssaseserstaseasesras s 200
5.6.12 TIMCNT L REQISIEI tuuutiuetiuteruaeinterte et saa st aa it e e sa e s s aa s ra e s saa e sannssansaannens 201
5.6.13 TIMCNT 2 REGISTEI .t uuuinueiueintieeasiaertraeaaese e e aess st a s s sas s s s s s sntassaneraesnnsnes 201
S I g =T £ (= 202
6 Embedded Multimedia Card (eMMC)/Secure Digital (SD) Card Controller.......c.coovviiiiiiiiinninnnnnn. 203
4 Contents SPRUH87H-August 2011—-Revised April 2016

Submit Documentation Feedback
Copyright © 2011-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUH87H

I3 TEXAS
INSTRUMENTS
www.ti.com
6.1 1] 0 o 1T o 204
6.1.1 Purpose of the Peripheral..........ooiiiiiiii e r e raanns 204
G T U 204
L0 0 T W (g Tox 10 o = = (o o] G I =T = o 204
6.1.4 Supported Use Case StAIEIMENT .. .uuuuseiissirsrriarerse s rasesarsssanns 204
6.1.5 Industry Standard(s) ComplianCe StatemMENt.......vvvueeeiiiiteiriii i ariie s aaanes 205
6.2 LT o 1= = U N £ 01 (=T o1 (5 = 205
LS00 1T Tox Qo 11 {0 207
L2 o g o LI TS o g0 T L 207
LS T 1 Y11 )12 o 208
(2 S = o) (o oo I D To Y= od o] (o] o 1= 208
6.2.5 Data Flow in the INpU/OULPUL FIFO ... uuueiiiiieiiii i s s s s s ssns s s raare s rannes 209
6.2.6 Data Flow in the Data Registers (SDDRR and SDDXR) ....uvviuueiieirinniiiirinsiinneiineiaieeninnians 211
6.2.7 FIFO Operation During Card Read OPeration ........c.eeviieursriranererraareeaaaanessaaannessaannsesaanns 212
6.2.8 FIFO Operation During Card Write OPeration .....uvesessissssesiiinreisiinresrainsrsssinnessaainesiaanes 213
LA B =T @0 1S3 T [T = 110 215
6.2.10 Programming and Using the SD CoNtroller .....uuvieeiisiiiiiiiiie i 216
L2200 I T 11 (=T B o ] ] 0T 220
6.2.12 DMA EVENT SUPPOIT «uuueteiiateenrsee s srsssee st ssass et saas s ssaan e ssaas e ssaaanreasannnes 220
6.2.13 EMUIation CONSIAEIAtIONS .uuuusiiuseiiuterseiissesissiasts e sae s et resareraneaanens 220
6.3 Procedures for COmMMON OPEIatiONS .. uuetiiuueeetsaatesrranre st ssainrssraiassssainssasannsssaannesssannesss 221
6.3.1 Card Identification OPEration .....u.euruseiiseireeriteriee st raaeaaeaaanns 221
6.3.2 eMMC/SD Mode Single-Block Write Operation USINg CPU.......civitiiiiiiiiininriiieineiaieninniaas 222
6.3.3 eMMC/SD Mode Single-Block Write Operation USINg DMA ....ieiiiiiiiiiiii i s snnnes 223
6.3.4 eMMC/SD Mode Single-Block Read Operation UsSing CPU ......c.icieiiiiiiiiiiiiiiiinieninnnans 224
6.3.5 eMMC/SD Mode Single-Block Read Operation Using DMA ......ciiieiiiiiiiiiiiiiinieninnnaas 225
6.3.6 eMMC/SD Mode Multiple-Block Write Operation USing CPU......cccviiiiiiiiiiiiiii i neaes 226
6.3.7 eMMC/SD Mode Multiple-Block Write Operation Using DMA .....iiieiiiiiiiiiiiiieiinieerinnnnas 227
6.3.8 eMMC/SD Mode Multiple-Block Read Operation Using CPU.......ccvviiiiiiiiiiiiiiiiininenans 228
6.3.9 eMMC/SD Mode Multiple-Block Read Operation UsSing DMA .......ciiiiiiiiiiiiiiiriiniineaaans 229
6.3.10 SD High SPEEU MOOE ...uuuiiitiiiiiite s r e s e s et s e s s s s r e ra e s aaness 230
LR F0 T 1 @ I @2 1 I ] ) o 230
6.4 2T ] (= £ 231
6.4.1 SD CoNntrol REGISIEr (SDCTL) tuutiuuteiutirueerarirte st aas e sasssanrsanns 233
6.4.2 SD Memory Clock Control Register (SDCLK) .uuuviuiiissiiiniiiieiiieiiiriissssissane e 234
6.4.3 SD Status RegiSter O (SDST0) . .uuuetiiuutserrunrerriinnesssinneiaasssessaisrstsaanestaarsrstsannnssiasnnns 235
6.4.4  SD Status ReGISIEr 1 (SDST L) et iuuttiutiiueenarrnnteiaeiaterase et ianrerarssaeaainssanns 237
6.4.5 SD Interrupt Mask RegiSter (SDIM) ..uuuuivueiriutirneiisinineiinisse s nas s i sasesanrsanns 238
6.4.6 SD Response Time-Out RegiSter (SDTOR) . ..uuueiiviuteririnteriantreisinnrssrainnrsssiinesiaainesinanes 239
6.4.7 SD Data Read Time-Out RegiSter (SDTOD) ...uueiietiiutiruserintirtsiaseiniesransssisssinresnrsraeiaes 240
6.4.8 SD Block Length Register (SDBLEN) .. uuuvuutiitiiiseiirisiasisne e snresass s sannssans 240
6.4.9 SD Number of Blocks Register (SDNBLK) .. uuuuueiiiiusseiiiiutesiiisssirainnsssainnssssinnnsssainssinanes 241
6.4.10 SD Number of Blocks Counter Register (SDNBLC) +.uuuvvuuiiiuieiiieiieirisiisssinsianerineiaeanaes 241
6.4.11 SD Data Receive Register (SDDRR1) and (SDDRR2) ....uuiiiiiiiiiiiiiiiiiininnieinennnenans 242
6.4.12 SD Data Transmit Registers (SDDXR1) and (SDDXR2) ...uuviiiiueiiiiiiniriniinssiiiinesisninnesiannes 243
6.4.13 eMMC Command Registers (MMCSD1) and (MMCSD2) .....ivuuiiiutiiniiiineiiierissinieesineinnneas 244
6.4.14 SD Argument Registers (SDARG1) and (SDARG2) ...uuivustiiuterineiiitirinsiasssissianneraeaieanans 246
6.4.15 SD Response Registers (SDRSPO-SDRSP7) .uuiiuuuiiiiiiiiiiiiiisiiiis s sannsnssaanns 247
6.4.16 SD Data Response Register (SDDRSP) .uuuiuuiiiuiiriieiitiritrite s iassnns i sanrssnnssns 249
6.4.17 SD Command Index Register (SDCIDX) vuuuuiuueiiuterinsiinsirinriinnsriseiissriserasiaissrasinein 249
6.4.18 SDIO Control RegiSter (SDIOCTL) tuuuutteiruuteirannressinnessainnssssassssaasssesssassrsssannesssannns 250
6.4.19 SDIO Status RegiSter O (SDIOSTO) .uuuuiuuttruerrinterneianeerseraseraiarranrerissrararrre e 250
6.4.20 SDIO Interrupt Enable Register (SDIOIEN) ...uuiiiuiiriseiiiiiririe i naaes 251
SPRUH87H-August 2011—-Revised April 2016 Contents 5

Submit Documentation Feedback

Copyright © 2011-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUH87H

I3 TEXAS
INSTRUMENTS
www.ti.com
6.4.21 SDIO Interrupt Status Register (SDIOIST) .uuuutiiiuiiiiriteiiri i raareaaes 251
6.4.22 SD FIFO Control Register (SDFIFOCTL) . .uuuuuueiutitinerasitiasiansrassaesassanssssarsassansrnesansns 252
7 Universal Asynchronous Receiver/Transmitter (UART) ..o e 253
7.1 10 13T 1T o 254
7.1.1 Purpose of the Peripheral......o.ciieiiieiiii s 254
0 == | 5 T 254
7.1.3 Functional BIOCK Diagram ..eueeesssieeesssantessssnneessasneessasnnesssansnessesnnessssnnnessssnneesssnnnes 255
7.1.4 Industry Standard(s) Compliance StatemMENt......vvueiieerieeiiirir i 255
7.2 LT 1 0] A T=T = U Y (o] T (= od (N 257
7.2.1 Clock Generation and CONMIOL. ....ueiueiusinsirseiaertrassr s r s reaaraas 257
A7 o= LN DTS o o g 259
4722 T 1 T 011 1= o 259
7 S = o) (o Tt o] I D TCY= o3 o] o] o 259
472 T © o1 - 11T ) o 260
7.2.6 EXCEPLION PrOCESSING 1 uuuttiiuaeteiratetsaaaaessaaanessaassestaaassessaastessaannessannnsssaannrsssannnsss 264
7.2.7 ReSet CONSIHEIALIONS .uuuutiserueiusiseraerersraserr sttt st easesrraes 264
4728 S T 1211 = 2 1T o PP 265
7S B 1010 07 0] AU o] o 0] g 265
7.2.10 DMA EVENT SUPPOI 1t ttttttttsssssssssssssssnsssssmsmmmmmssssssssssssmmmmmsmmmmmmmmmmmmnns 266
A0 N R o 1T V= U =T =Y =) o 267
7.2.12 EmuIation CONSIAEIAtIONS .u.uuutsiieteisietessaiae s ssaass s saaase s ssanas st saannassaanntsssannnsssannnns 267
7.3 =0 ] 1= £ PP 268
A TR T = T B =T 1 (] 269
A T I | =T 0] (= 270
A TR T | 1 G = =Y o1 (= 271
4 T 11 =0 ] (= 272
4 TR T = O B o L= o] (= 273
A T T I8 = 1= o [ 1] (] 275
A T [ (T o 1 (= 277
A TR T IS o G =T o £ =] 278
A TR T @ = B LT o 11 (=] 280
4 T80T I T I T 1T 281
A T8 o R I T (T o £ (T 281
7.3.12 PWREMU_MGMT REQISIET 1.uuuttiiiinttessaintessainnessasneessannnessasnnesssannnessesnnnessssnnessesnnees 283
8 Serial Peripheral INterface (SPI) ... e e e e e eenenns 284
8.1 0o [ ox 1T 285
8.1.1 Purpose of the Peripheral.......ccuueiiiiiiiii i e s 285
S TRt I = = | 285
8.1.3 Functional BIOCK DIagram ......ueeeeieeeisaaateesaaneesaaaanessaannesssanansssaannassaanneessannrsssannnns 285
8.1.4 Supported Use Case STatEMENT ..uuueteiiiitteiriieesrsirs s s isaaressaatasssansnesrannnes 286
8.1.5 Industry Standard(s) ComplianCe StatemMENt. ......vvereeiiiirerreaeraaanrerraannessaanneeraannnerraanes 286
8.2 Serial Peripheral Interface ArChitECIUNE ..uuuueist i s aaaes 287
S 220 R O[T ox QR 0] 11 (0 287
S 2 o [ F= L DTS o o g 288
8.2.3 Units of Data: Characters and Frames. .....iouiieiiiiiiiii it rs e e ananne s saannn e s aanns 288
S 2 S O 1 o ST =] (=T o A o 1o 288
8.2.5 Clock Polarity @and Phase ....uiuueiiiiiiiiiiiiii e s 288
S 2 T - = N I 1] - 290
8.2.7 Data INPUL @Nd OULPUL. ... ueeiieteis et sss e s sr et ss e s ss s et saa s e s s aan s e s s aann s s saannrsssannness 291
S 2= T I Yo o] oY= o] Q17 oo [ 291
S B /[ 11 (o 1 o ] e o1 1Y/ 2901
S 2 TS = Y o o =T 292
St R (=] @0 =3 [T 11T 0 294
6 Contents SPRUH87H-August 2011—-Revised April 2016

Submit Documentation Feedback
Copyright © 2011-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUH87H

I3 TEXAS
INSTRUMENTS
www.ti.com
S22 2 |11 =11 22 Y o o 294
S 22000 T 1 1= U o U] ] o 295
8.2.14 DMA EVENT SUPPOIT 1 tuuttttiiiisssssssssssseesssssssssssssssssssssessssmmssssiiasssssnnreeemsssamssnns 295
8.2.15 POWEI MaANAGEMENT 1. ustttiasteiraae s tr et ra et ra e s rr e et s aas e s ra e e e aran e rannees 295
8.2.16 EMUIAtioN CONSIAEIAtIONS ...uueieiiiieteesiaateera e e saa e et aa s e s ssanan e s saannassaannesssaannessaannes 295
8.3 Interfacing the SPI to an SPI EEPROM .. .uuuiiiiiiiiiiiiiiieiiiissssissssssisessasasss s ssaasssssansnsssannnessas 295
8.3.1  Operational DESCIIPION v .. uutiiuteiae ittt s e s r e s s e s r s ar e rareaanens 295
SR A o F= 10 V1= T £ | ] (=T o = o] = 296
8.3.3  SW CONTIQUIALION 1 uuteiatesietess et e sss e st ae et s s e s ssaaa s et saa s e s s s s s e s s ann e s saannesasannnnss 296
8.4 ST S I =T 0115 (] £ 300
ST 5 R ST o (@ I =T o 1] = 301
SR ST (10 g =T 1] = 301
S G BT |5 @ LT o L] (= 302
ST ST 10T o {0 ) =T 303
ST S TS T (@1 | =T ] T 304
S T [ 2 =T o £ (= 305
ST A ST o S A I 2 L= () 306
ST S ST o S 1 A (=T (] 306
S e BT 10 I A =T o 1 (] 307
8.4.10 SPIDAT2 REQISIEN 1 tuutiutinseutintiueeisertraetesassrae e s e s et saa s se s saasaat e st aansans 307
9 Inter-Integrated Circuit (12C) Peripheral ... ... e e e e e 308
9.1 10 13T 1T o 309
9.1.1 Purpose of the Peripheral......o.ciieiriiiiii i s 309
LS R o | 5T 309
9.1.3 Functional BIOCK Diagram ..uueiesisieeesssantesssanneessasnsessaannesssannnessesnnessssnnnessssnneesssnnees 310
9.1.4 Industry Standard(s) Compliance StateMENT......vvueiiieeriniiiri i ras 310
9.2 LS 0] A T=T = U Y (o] T (= od (N 311
LSt R T 1= ] 1 o (] 311
S 2 @ [ Yo 1 CT= T =Y - o o 312
LS 070 T O [ Tod RSV Tod ] 10 4> 1o o A 313
9.2.4  SigNal DESCIIPHONS 1 tuuetettaineeeseaneesaasnsessaanneessannnessaanneeseannnessesnneessssnnessssnnessssnnness 313
9.25 START and STOP CONAITIONS . .ueveireteersietessnannessaaaneesaasnnessaannessaaannessaannressaanrersannnes 314
S O ST = L = 1= N o] 4= 315
LS 07 A @ | o =1 - i (o 1Y/ Yo 1= 316
S IO N 1 @ (G =1 1= =7 = 1o ) o 317
LS 2 T N 1 O S T 010 T 318
LS 0 N g o - 11 ) o 318
S 2 o R = LTS @ o g = o =T = o) o 319
S 20 17 |01 =122 o o 319
LS 0 T 1 1 =T ¢ 0 o 0] ] o o 321
9.2.14 DMA Events Generated by the 12C Peripheral ......c.ooiviiiiiiiiiii i 322
0.2.15 POWET MaNAQEIMENT . e ttttttiiiiiissaaat e st s ssss s s sasaessaasassaaaassssstnreeessssssssnnnns 322
9.2.16 EmuIation CONSIAEIAtIONS uvuusiuserserseisiserserrrasias st reraeraes 323
9.3 24 @ =T 115 (] £ 324
S R 0 R @@ 7Y o (T o £ (] 324
LS R B0 [ @ 1V 1 B =T ] 1= 325
LS JRC TEC T (@3S I B =T 11 (T 326
LSRG 7 S @ O I I =T 11 (= 329
LS TR N T [ @ O I = L= 11 =T 329
1SR FL G N O @ VI LT ] (= 330
S R N A O 5 (T o £ (T 330
0.3.8 I S AR RO ST 1 uuttiiiittetiatate st aie et aaaaeessaansesssanneessaannessaanneessasnnessssnnnesssnnnesssnnnnns 331
LS TR TR T [0 ) o B =1 =] 331
SPRUH87H-August 2011—-Revised April 2016 Contents 7

Submit Documentation Feedback

Copyright © 2011-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUH87H

I3 TEXAS
INSTRUMENTS
www.ti.com
1SR T8O [ 1V 1 B =T £ (] 332
LSRG 70 N (] LV = o (] = 336
LSRS08 Y =T ] =T 337
LSRG T O @ =T @ =T L] (= 338
LSRG T (@0 o | L= ] 339
LSS T T (@ o |52 L= (] 339
10 INTEM-IC SOUNA (12S) BUS 1ttt ettt e e e e e e r e e e e eaenes 340
0 0 R 11 o [T 1T o 341
10.1.1 Purpose of the Peripheral ......covoeieiiii i s s s e s s s anneeeas 341
T = | 341
10.1.3 Functional BIOCK DIagIam ....ueiussiiuseistirseinseisesissssss s ssss e s s saasssanssansssansins 341
10.1.4 Industry Standard(S) COMPIANCE . .....eiiiit i sr s aan s aaanaeeas 342
0 N (031013 343
0 220 R O o o1 Qo 1 ) 343
OB 1 S T O [ Tod T 1= g1 (o N 343
10.2.3  Signal and Pin DeSCrPONS . .uuetiiieetteiesseaneessaaneeessannressaannessasnresassnnessesnnnesssnnnesss 344
10.2.4 Frame Clock Timing Requirement in Slave MOGE......cviieiiiiiiiiiiiii i 345
10.2.5 ProtOCOlI DESCIIPIION .. uutetiateeisaetees it ar e e s e e s s s s e s ssaan s s saaaa e s saanaasssannasssannnssnn 347
10.2.6 12S Data Transfer and Control BENAVIOT. ... ..uvueruiiiiiisinsiriiiiir s 349
10.2.7 12S Data TransSfer LateNCY ... uueiueirseiississesisssse i ssins st s s sass s s saasssanssannens 350
10.2.8 Data Packing and Sign EXtENSION OPtiONS . ..uiiuueeiiiiieeiriiaesisaasssraatsssaasssssaanrsssaannes 350
10.2.9 ReSet CONSIAEIALIONS 1 1uuiuserseiurisiissraereraserse et ar s 355
0020t 0 1= U o] S0 o o o 355
0 o R 1Y =T T ] L0 356
10.2.12 POWETr MaNAGEMENT +1ttiiiiisssssssnrnesssssssssssssssssssssssnsssssmmmmmssssssssnnnmmeemmmtmesssssnnns 356
O T2 e T =10 U T B @0 0 =T o T o 356
10.2.14 Steps for 12S Configuration and I12S Interrupt Service Routine (ISR) ....ccovviiiiiiiiiiiiieiiiianns 356
0T TR = =T ) 1= 358
10.3.1 12Sn Serializer Control Register (I2SSCTRL) . .uuuutiisttriseiiririneiiisine i raeaanens 360
10.3.2 12Sn Sample Rate Generator Register (I2SSRATE) ...uiuueiiiiiiiiiiii i i i enaes 362
10.3.3 12Sn Transmit Left Data 0 Register (I2STXLT0) .. uuueeriiieeereaineersaannesssannressssnneessannressennnees 363
10.3.4 12Sn Transmit Left Data 1 Register (I2STXLT L) . uuiiutirieerinrerneiineinineransssisssinresneraneiannens 363
10.3.5 12Sn Transmit Right Data 0 Register (I2STXRTO) .uuuiiieiiiiiiie s iiatesssanressaanressannness 364
10.3.6 12Sn Transmit Right Data 1 Register (I2STXRTL) .uviiiiieiiiiiineeiiaineessiannesssnnneessasnressannnees 364
10.3.7 12Sn Interrupt Flag Register (I2SINTFL) . .uu ettt i s s s nenaeaas 365
10.3.8 12Sn Interrupt Mask Register (I2SINTMASK) ... uueeiiiiieiiiiiee i rr e s srane s saannes 366
10.3.9 12Sn Receive Left Data 0 Register (I2SRXLTO) v.uuueerieiueerrainneesaanseessaannessssnneessssnnesssnnnees 367
10.3.10 12Sn Receive Left Data 1 Register (I2SRXLTL) ..t uuuuiruriinterneiineirisrransssisssiaresnssraneaannens 367
10.3.11 12Sn Receive Right Data 0 Register (I2SRXRTO) ..uuiiiuiiiiiiiieiiiieiiriaseisaiansssaanaasssanns 368
10.3.12 12Sn Receive Right Data 1 Register (I2SRXRTL) .uveiiiitiiriiinreraainnessasnneessasnnessannneessnnnes 368
11 Successive Approximation (SAR) Analog-to-Digital Converter (ADC).....cocvvvinieiiiiieiiieeeeenenn 369
5 00 O 1Yo [ od 1T o 370
11.1.1 Purpose of the 10-Dit SAR .. ..uuii i a e raareeas 370
O IO =T [ = 370
11.1.3 Supported Use Case StaleMENT ...uiueiieserseiaseisiarrasssriss i e raraareransias 370
11.1.4 Industry Standard(s) Compliance StatemMeNnt.......c.eeiiiieeiiiiiiii st s raaannes 370
11.1.5 Functional BIOCK DIagram .....eieeirseisiirseiiseiseriatssss s srs s sas s s s saasssanssansssnnsias 371
8 Y N (o] 11 = (1] T 372
Ot S 7 o O [0 o3 o T o 372
5 0 /=T o o o Y = T 372
I 2 TS T [ F= U DTS o o 372
11.2.4 Battery MeEasSUIEIMENT «uuuuiiisstsrrreessssssssassssss e sssssassassaassssrrnressstssssssssnsnnnnnns 372
11.2.5 Internal Voltage MeasUrEIMENT . .. uuueeistirte it raa s ssts s s s rasssae s s s raasssiassanresaneins 373
8 Contents SPRUH87H-August 2011—-Revised April 2016

Submit Documentation Feedback
Copyright © 2011-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUH87H

I3 TEXAS
INSTRUMENTS
www.ti.com
0 22 T Vo 1 0 0 =X o 1o 373
11.2.7 TOUCH SCreen DigitiZing ... uueeeiieteeiiteeasaantesaaas s ss s e saaaan e s saannessaannnessaannnssaannnessnn 374
11.2.8 Touch Screen : Pen PreSs INTEITUPLS .uuuiuueeiiiieeisitesisassssssissessaianssssasnrsssainnssssannnsss 376
11.2.9 General-PurPOSE OULPUL . ..uuueistiiaterssias et raar s s i ra s saaesaan s e s sas e s saneeras 376
11.2.10 ReSEt CONSIAEIALIONS .. unetetinteeisasse s raaate s saane e ssaansessaannessaannnssaaannessaannnsssannnessnn 377
O Ot R 0 0] 17T (o) o 377
B 0t I 1= U o] 0 ] o g 377
11.2.13 EmMuIation CONSIAEIAtIONS ... .ueeieeetiaanessaneessaaansessaans e s saaaneesaaannssaaannessaannnssaannnnsss 377
11.2.14 CoNVersion EXample . ...t e s 377
B S Y G =T =T 379
11.3.1 SARCTRL REGISIEI .. ututiutiaeitiatiaerae st st ae e s s s sar s s s e et e s s st s aansaneannines 380
I I T S 7Y D N I =T £ (= 381
11.3.3 SARCLKCTRL REQISI .t ttutiiatiiaterse it sia s rrs e aas e s saas s sannerns 382
11.3.4 SARPINCTRL REQISIEI 1uuuuiutitieiaeiaertrssaat et st rae st se s rs s tassaaesrannsnes 383
11.3.5 SARGPOCTRL REQGISIEr 1 .uutustiutiusisersernisirss st rrraes 385
12 General-Purpose INput/OutpUt (GPIO) ..uiuiiiiiiiiii e e e n e e eens 386
7 T 111 o [ T 1T o 387
12.1.1 Purpose of the Peripheral .......oooeiiiiii i e s rr e ranneeeas 387
I o | F | 387
12.1.3 Industry Standard(s) Compliance StatemMeNt.......evveeiieiii i 387
A T T o] UY=L (o] 11 (= 0! (=N 387
19720 T O o ot o 11 387
S 1 T 1= U DTS o oo L 387
12.2.3 GPIO REQISIEr StrUCIUM ..ttt iiateeiiatte st e s s e sr e e s s aae e s araan s s aaane s aaanansssannnnrinn 388
12.2.4 Using a GPIO Signal as an OULPUL . ...euueeiesesseineessiassessannressaannressasnnessssnnressssnnessssnnenss 388
12.2.5 Using a GPIO Signal @s @n INPUL.....eeiseiiseiiseiserirs s s sasss s saasssiassannssnneaas 388
12.2.6 ReSEt CONSIAEIALIONS . .uetiuaeetiintestraete s raaatessaantesraaatsssaaanssaaaanssaaannsstaannnsssannnnsinn 388
D A 101 (T 0T 0] ATV o] o o] g 389
I B €1 [ B o LT o L] (= £ 390
12.3.1 IODIR1 DireCtion REQISIEIS . .uueiiusieiiiinetetiiaatssiaastesaaaarssaaanrssaasanssaaannestaannrsssannsessnn 391
12.3.2 IODIR2 DireCtioN REQISIEIS. . uuuettiieeetteintesseanneessasnneesaanressaannessasnneesassnnessssnneesssnnnesss 392
12.3.3 IOINDATAL REGISEIS . uuuuttuteiusetunssasessssessssrse st rasts s sar e rasssanrsansrarsaannens 393
12.3.4 TOINDATAZ REQISIEIS utuutiustutrutiunesesuerstssrse ettt aansaaeanraes 394
12.3.5 IOOUTDAT AL REQISIEIS .t tuttettaintestaanttessaaneessasnneessaannesassnnessesnnnessssnnessesnneesssnnnessnn 395
12.3.6 IOOUTDATAZ REGISIEIS utuuuttiusttnuserassssusssaassrse s s st sar e tae s sanrssanesaness 396
12.3.7 TOINTEDGIL REQISIEIS utuuutuseutrutiuntnesussssssssese st st sassaatraeiansassrrnes 397
12.3.8 IOINTEDG2 REQISIEIS tuutiuuureersanntessaannessssnneesaasnnessssnneesessnnessssnnesssssnnessesnnessssnnnessns 398
12.3.9 IOINTENL REQISIEIS .t tuuuttusttiuneineersesassssss s tae s sasssasssar s asasssaarssanssaneens 399
12.3.10 [OINTENZ REQISIEIS 1 1utuustnseiutiutinsssesassssassraesn s e san st resassassaa s s esesnnrnes 400
12.3.11 IOINTFLG L REQISIEIS .ttt ttiuttetsanntessaanteessaneesessnnessssnneesassnnessssnnesssssnnessesnnessssnnnessnn 401
12.3.12 [OINTFLG2 REQISIEIS . 1 uuttuuttiuseinunerstssssesas st ssse st r s e ssaassannssansiannens 402
13 Universal Serial BUS (USB) CONTIOIIEN ... et e e e e e e 403
R 700 R 11 0o 11 od 1T o 404
13.1.1 Purpose of the Peripheral ......ioiieiiiiiii i 404
R o |5 404
13.1.3 Functional BIOCK DIagram «....eesissuusssisssssssassesssassssssasssssaannssssannnsssaannsssssnnnsssssnnnss 405
13.1.4 Industry Standard(s) Compliance StatemMeNt. ... ..uvvieeiitiiie i 405
R 207 Y o] 71 (= od (1] 405
RS 20t [ T o | ' 11 {0 ] 405
IR T2 1 T 1= U DTS o 1o L 406
R 0 /1= 0T oY /= T o 406
13.2.4 USB_DP/USB_DM POIarity INVEISION ..uuuueeiiiissssisinssessaistssssasssssassnssssansssssainnssssinnnss 406
13.2.5 Indexed and NoN-INdexed REQISIEIS ... uuuuiieeiieiriiiti i ae s reeraneaas 407
SPRUH87H-August 2011—-Revised April 2016 Contents 9

Submit Documentation Feedback

Copyright © 2011-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUH87H

I3 TEXAS
INSTRUMENTS
www.ti.com
13.2.6  USB PHY INItI@liZAON +.uutistiiseiieesiseisesas e saae s es s s s s saassr s s s s s sa s san s s rnsaannens 407
R T A Y/ o = 0 T (o 1 TS o 409
13.2.8 USB Controller Peripheral Mode Operation ......u.eesvsissesisissesiiissssisainsesransrssaannrsssainnes 409
13.2.9 Communications Port Programming Interface (CPPI) 4.1 DMA Overview for TMS320C5515....... 429
13.2.10 BYTEMODE Bits of the USB System Control REJISEr .....uuvivieiiinriiiiiiiiiirinirinneaaes 453
13.2.11 ReSet CONSIHEIAtIONS «1uuttisseiistirserasssssttaate e iairesisrrass it rare et esisrsaanerasesannens 454
R B0t I 1= U o] S o] o g 454
R e O D 1Y =T o 1 ] ) 454
13.2.14 POWETr MaNAGEMENT 1.iiiisssnerreeesssssssaassssssssssaeesssssassaassssssssrnreesssssmsssssssnnnnns 454
G T B =T 011 (T £ 456
13.3.1 USB Controller REgiSter SUMIMAIY . .uueuuseruseiassissriasssrisssasssrserasessissrasssisssasanrsraeias 456
13.3.2 Revision Identification Registers (REVID1 and REVID2) ....oiiiiuiiiiiiiiiiiiiiiniieinnisnesnanns 464
13.3.3  Control RegiSter (CTRLR) «.uuutuutirteistirteraseiaessa it sassssiassans s saessas e sasssaaassanrssansins 465
13.3.4 Emulation RegiSter (EMUR) ....ciiuuieiiiiieiiiaissisaaetessaaassssaans s ssaann s saaanne s ssannnsssaannessnn 466
13.3.5 Mode Registers (MODEL and MODEZ2) .....ueiiiiuuteiiiiniesiiinssesiinnnssisanssssannnssssinnssssannness 467
13.3.6 Auto Request Register (AUTOREQ) ..uuuteiuueiueinsninntssissiateriseiaessinssassssisssansssnsssannins 469
13.3.7 Teardown Registers (TEARDOWN1 and TEARDOWN2) .....iiiiiiiieiiiie e isiiane s snnnnnsaannnns 470
13.3.8 USB Interrupt Source Registers (INTSRCR1 and INTSRCR2).....ciiiiiiiiiiiiieiiiiiiniineiinans 471
13.3.9 USB Interrupt Source Set Registers (INTSETR1 and INTSETR2)....uviiuiiiiieiiniiiiierininnenanes 472
13.3.10 USB Interrupt Source Clear Registers (INTCLRR1 and INTCLRR2) ....c.vvvvviiiniiiiniiineininenans 473
13.3.11 USB Interrupt Mask Registers (INTMSKR1 and INTMSKR2) ....ccviiiiiiiiiiieiiiieiniineiians 474
13.3.12 USB Interrupt Mask Set Registers (INTMSKSETR1 and INTMSKSETR2) ....vvvvviiiiiiininnninns 475
13.3.13 USB Interrupt Mask Clear Registers (INTMSKCLRR1 and INTMSKCLRR2) .......vvvvviiniininnnnns 476
13.3.14 USB Interrupt Source Masked Registers (INTMASKEDR1 and INTMASKEDR2) ........cceevvvuaes 477
13.3.15 USB End of Interrupt Register (EOIR) . ..uuiiuiiieiritiiieriiine i rsieesiasssssas s snassnneens 478
13.3.16 USB Interrupt Vector Registers (INTVECTR1 and INTVECTR2) ...ivvviiuiiiiieiinniiieiiinaenanes 478
13.3.17 Generic RNDIS EP1 Size Registers (GREP1SZR1 and GREP1SZR2) .....c.ccvviiiiiiiiiiniiiinnns 479
13.3.18 Generic RNDIS EP2 Size Registers (GREP2SZR1 and GREP2SZR2) .......covviviiiiviiiiiiinanans 480
13.3.19 Generic RNDIS EP3 Size Registers (GREP3SZR1 and GREP3SZR2) ........ivevviiiiiiniiinnnnans 481
13.3.20 Generic RNDIS EP4 Size Registers (GREP4SZR1 and GREP4SZR2) ....cccvvviiiiiiiiiiiniinnnns 482
13.3.21 Function Address Register (FADDR) ....uuiiutirieiiitiiisiitrieraesniessansss s s ssss s aannens 483
13.3.22 Power Management Register (POWER) .....ciiieiiiiiieiiiiee s iaaiae s ssaannesssannessaanreesaannees 483
13.3.23 Interrupt Register for Endpoint O Plus Transmit Endpoints 1 t0 4 (INTRTX) c.evvviiiniiiinnneiinnnns 484
13.3.24 Interrupt Register for Receive Endpoints 1 t0 4 (INTRRX) v.uvviieiiiiiiiiieiiiiiiiininineenaaes 484
13.3.25 Interrupt Enable Register for INTRTX (INTRTXE) ...uuuuueieiiiiieiiiiieeiniinessnannesssannesannnnns 485
13.3.26 Interrupt Enable Register for INTRRX (INTRRXE) +.uuuuueriiiiiieiiiiiesiiiinesinisnsisannnssiannns 485
13.3.27 Interrupt Register for Common USB Interrupts (INTRUSB) ...cvviiiiiiiiriniieiiniiineriansnanennans 486
13.3.28 Interrupt Enable Register for INTRUSB (INTRUSBE).....ciiviiiiiiiiiiiiiiiiiirineisssnnnssanes 487
13.3.29 Frame Number Register (FRAME).....iiiiieiiiiiiiiiiii i i r s aanes 487
13.3.30 Index Register for Selecting the Endpoint Status and Control Registers (INDEX) .......cccvvvennns 488
13.3.31 Register to Enable the USB 2.0 Test Modes (TESTMODE) .....uviiiiiiiiiniieiiiniiinininnsennaes 488
13.3.32 Maximum Packet Size for Peripheral/Host Transmit Endpoint (TXMAXP) ....cvviiiiiiiiiiiineiinnns 489
13.3.33 Control Status Register for Peripheral Endpoint O (PERI_CSRO) .....cvvieiiiniiiiiiiiiinieiineias 490
13.3.34 Control Status Register for Peripheral Transmit Endpoint (PERI_TXCSR) ......covvviiiiineiiinnnans 491
13.3.35 Maximum Packet Size for Peripheral Receive Endpoint (RXMAXP) ...eviiiiiiiiiiiiiiiiiiininianns 492
13.3.36 Control Status Register for Peripheral Receive Endpoint (PERI_RXCSR).....civiiiiiiineinnennnns 493
13.3.37 Count O RegiSter (COUNTO) .. uuuueeetiaeeesaanressaannsessaanssssaanneesaaannssaaannessaannnssaannnesss 494
13.3.38 Receive Count Register (RXCOUNT) «uuuuuuttiiinteiirisesisissesisinsssssaansessassnssssannrsssannnss 494
13.3.39 Configuration Data Register (CONFIGDATA) .. .utiiteii it iieisierisrss i s aasesanns 495
13.3.40 Transmit and Receive FIFO Registers for Endpoint O (FIFOOR1 and FIFOOR2).........cccevvvnnnnn 496
13.3.41 Transmit and Receive FIFO Registers for Endpoint 1 (FIFO1R1 and FIFO1R2)........ccvvvvinnnns 497
13.3.42 Transmit and Receive FIFO Registers for Endpoint 2 (FIFO2R1 and FIFO2R2).........ccvvvnnnns 498
13.3.43 Transmit and Receive FIFO Registers for Endpoint 3 (FIFO3R1 and FIFO3R2).........cccevvvnnnes 499
10 Contents SPRUH87H-August 2011—-Revised April 2016

Submit Documentation Feedback
Copyright © 2011-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUH87H

13 TEXAS

INSTRUMENTS

www.ti.com

13.3.44 Transmit and Receive FIFO Registers for Endpoint 4 (FIFO4R1 and FIFO4R2)........ccovvvvnnnns 500
13.3.45 Device Control RegiSter (DEVCTL) ..t i iraee s raaare s ssannessannnessannnrssaannness 501
13.3.46 Transmit Endpoint FIFO Size (TXFIFOSZ) ...iiuuueiiiiiiiiiiine it it ssnisnsssainssssannness 502
13.3.47 Receive Endpoint FIFO Size (RXFIFOSZ)...uuiiuiiiiiiiieiiieiiieiiiiniesansssisssaasssnsssanssnness 502
13.3.48 Transmit Endpoint FIFO Address (TXFIFOADDR) .....uueeiiiiiieiiiieesiaannessaannessannnnesaannns 503
13.3.49 Hardware Version Register (HWVERS) .....uiiiiiiiiiiiiiiiiiii i it n e s 503
13.3.50 Receive Endpoint FIFO Address (RXFIFOADDR) ...ciiuiirseiiieiiiriinseriseiansnnessanessnnssannss 504
13.3.51 CDMA Revision Identification Registers (DMAREVID1 and DMAREVID2) .......coivviiiiineninnnns 504
13.3.52 CDMA Teardown Free Descriptor Queue Control Register (TDFDQ) ...vvvirueeiiiinieiininneiiinns 505
13.3.53 CDMA Emulation Control Register (DMAEMU) ...oiuuiiiitiiiiiiiiiiniieiasisresnassssssinssanes 505
13.3.54 CDMA Transmit Channel n Global Configuration Registers (TXGCR1[n] and TXGCR2[n]) ........ 506
13.3.55 CDMA Receive Channel n Global Configuration Registers (RXGCR1[n] and RXGCR2[n]) ........ 507
13.3.56 CDMA Receive Channel n Host Packet Configuration Registers A (RXHPCR1A[n] and
L 1 O 2 [0 509
13.3.57 CDMA Receive Channel n Host Packet Configuration Registers B (RXHPCR1B[n] and
RXHPCRZBIN]) ++ 1ttt uetuesusssneesnseseeseeteeseesnesnessnsesseseetaseneesnsesneesnsesneetnessaseneeenrees 510
13.3.58 CDMA Scheduler Control Register (DMA_SCHED_CTRL1 and DMA_SCHED_CTRL2)........... 511
13.3.59 CDMA Scheduler Table Word n Registers (ENTRYLSW[N]-ENTRYMSWI[N]) ...vcvvveiiiinineiinnns 512
13.3.60 Queue Manager Revision Identification Registers (QMGRREVID1 and QMGRREVID2)........... 513
13.3.61 Queue Manager Queue Diversion Registers (DIVERSION1 and DIVERSION2)........cccvevvinnnns 514
13.3.62 Queue Manager Free Descriptor/Buffer Starvation Count Register 0 (FDBSCO) .......vcvueevinnnns 515
13.3.63 Queue Manager Free Descriptor/Buffer Starvation Count Register 1 (FDBSC1) ......cvvvvviunnnnns 515
13.3.64 Queue Manager Free Descriptor/Buffer Starvation Count Register 2 (FDBSC2) ........cvvvvuneinns 516
13.3.65 Queue Manager Free Descriptor/Buffer Starvation Count Register 3 (FDBSC3) ......ivvvueeiinnnns 516
13.3.66 Queue Manager Free Descriptor/Buffer Starvation Count Register 4 (FDBSC4) .......vcvvvvennnns 517
13.3.67 Queue Manager Free Descriptor/Buffer Starvation Count Register 5 (FDBSC5) .......vcvvvvunnnnns 517
13.3.68 Queue Manager Free Descriptor/Buffer Starvation Count Register 6 (FDBSCB6) ........cvveeiinnnns 518
13.3.69 Queue Manager Free Descriptor/Buffer Starvation Count Register 7 (FDBSC7) ....cvvvveinnnnns 518
13.3.70 Queue Manager Linking RAM Region 0 Base Address Registers (LRAMOBASE1 and
LI 10T 519
13.3.71 Queue Manager Linking RAM Region 0 Size Register (LRAMOSIZE) ......ccovviviiiiieiiiiiiinenans 520
13.3.72 Queue Manager Linking RAM Region 1 Base Address Registers (LRAM1BASE1 and
LI T T 521
13.3.73 Queue Manager Queue Pending Register 0 (PENDO) ....cvvueiiieiiiiiiiieiiiiriieiineiniessannsaaees 522
13.3.74 Queue Manager Queue Pending Register 1 (PENDL) ......ciiiiuiiiiiiiiiiiiiieirainesiaannnesaanns 522
13.3.75 Queue Manager Queue Pending Register 2 (PEND2) ......ciiiieiiiiiiiiiiiiiniieinnnnsiianns 523
13.3.76 Queue Manager Queue Pending Register 3 (PEND3)....ciiuiiiieiiiiiiiieiiiiiiieiieininesanneannes 523
13.3.77 Queue Manager Queue Pending Register 4 (PENDA) ......ciiiieiiiiiiiiiiiiie s rnnnnesnnans 524
13.3.78 Queue Manager Queue Pending Register 5 (PENDS) ....uuviiiiiiiiiiiiiiiniieininnesnannes 524
13.3.79 Queue Manager Memory Region R Base Address Registers (QMEMRBASEL[R] and
QMEMRBASE2Z[R]) + 1ttt tuteutiatiaaesasatsasissasssatrassssasssas e sassas st e san s st et aaasaneiaess 525
13.3.80 Queue Manager Memory Region R Control Registers (QMEMRCTRL1[R] and
QMEMRCTRLZ[R]) ++tttetunerurerneesneesreseetesnersnsesnsesneessesaeetaeenaeeneesnmesneesnresaresaeesneens 526
13.3.81 Queue Manager Queue N Control Register D (CTRL1D[N] and CTRL2D[N])..cvviiueriiiineninnnns 527
13.3.82 Queue Manager Queue N Status Register A (QSTATA[IN]) «.uueetiriiueriiiieririirerinrrrainnees 528
13.3.83 Queue Manager Queue N Status Registers B (QSTAT1B[N] and QSTAT2B[N]) +..uvvvvrirneennn. 528
13.3.84 Queue Manager Queue N Status Register C (QSTATCIN]) tuuuerriiiiiriiiiir i rrireeeaanens 529
14 Liquid Crystal Display Controller (LCDC) . ...t et e e e e e r e e e e e a e ns 530
7 O 1011 o T[] 1o 531
14.1.1 Purpose of the Peripheral ......veiieiiiiii e 531
14.1.2 Terminology Used in thiS DOCUMENT ....uuuueiiiiiiieiiiieeiriee s rraaae s sraane s saaanessaannresaannes 532
14.1.3 LCD EXternal I/O SigNals ..uuueeiiiieiesiiatsessaantessasnneesssansessssnnessssnnnessssnnessssnnessssnnnessns 532
14.1.4 LCD Interface Display Driver Details (LIDD) CONtroller......vvueiveeiiriiieiiinieiisneninnsnnees 533
14.1.5 LIDD CONrOller Timing .. ueeeessneteesaesessissessasasessaaseessasnssssasssssaasnsssaansesssannnsssnn 535
SPRUH87H-August 2011—-Revised April 2016 Contents 11

Submit Documentation Feedback

Copyright © 2011-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUH87H

I3 TEXAS
INSTRUMENTS
www.ti.com
I T I = T ] T 541
I T I I o /- o 1 o N 542
I T =T S] (= £ 543
14.3.1 LCD Minor Revision Register (LCDREVMIN) ...uuuiiiuiiiiteiiiiieninsssisssarssnsssnessinssanns 544
14.3.2 LCD Major Revision Register (LCDREVMAJ) .. ...ttt sssaane s ssane s ssanne s annnns 544
14.3.3 LCD Control RegiSter (LCDCR)...uuuuuetiiiiteiiiissssisissesiaansssisasssssannnssssannrsssainnssssannnsss 545
14.3.4 LCD Status RegiSter (LCDSR) .. uutiutiiseiiterseiaterinriassssiss e sanessansrassssinssanrsannsins 546
14.3.5 LCD LIDD Control Register (LCDLIDDCRY) .uuviuutiruseiiseisssiassissesissssssiassssnnssaneiannssinns 547
14.3.6 LCD LIDD CSO0 and CS1 Configuration Register 0 (LCDLIDDCSOCONFIGO and
LCDLIDDCSLICONFIGO) . utttteeetaannessaannesssannnessaannnssaannnessaannessasnneessannnessssnnessssnnnns 549
14.3.7 LCD LIDD CSO0 and CS1 Configuration Register 1 (LCDLIDDCSOCONFIG1 and
LCDLIDDCSLICONFIGL) 1 uuttuuteiississsesisnssssesiseiaisesassisssssisssateraseiannerasmsiseiaieiieis 550
14.3.8 LCD LIDD CSO0 and CS1 Address Read/Write Register (LCDLIDDCSOADDR and
LCDLIDDCSLADDR) . uttuuttiustiusesssisssssssssssssasssssssasssssssasssasssasssannesasstansssanrsanneins 551
14.3.9 LCD LIDD CSO0 and CS1 Data Read/Write Register (LCDLIDDCSODATA and
L D LIDD CSIDATA) tttettaanteessaneessaannesssannnesaaannessaanneesaasnnessasnnessasnnesssssnnesssnnnnnsnn 552
14.3.10 LCD DMA Control Register (LCDDMACR) ..uuiuuiiruteiintinseraseissesissssseinsssaseasesasasinns 553
14.3.11 LCD DMA Frame Buffer 0 Base Address Register 0 (LCDDMAFBOBARD) ......icvuueiiiinnneiinnnes 554
14.3.12 LCD DMA Frame Buffer 0 Base Address Register 1 (LCDDMAFBOBARL) ......ccvvviviineinunenans 554
14.3.13 LCD DMA Frame Buffer 0 Ceiling Address Register 0 (LCDDMAFBOCAROD)......ccceviiiinnerinnnns 555
14.3.14 LCD DMA Frame Buffer 0 Ceiling Address Register 1 (LCDDMAFBOCARL).....cccvviviinneiinnnns 555
14.3.15 LCD DMA Frame Buffer 1 Base Address Register 0 (LCDDMAFB1BARO)......ccvvvieiineinuennans 556
14.3.16 LCD DMA Frame Buffer 1 Base Address Register 1 (LCDDMAFB1BARL).....cicvieiiiiiineiinnns 556
14.3.17 LCD DMA Frame Buffer 1 Ceiling Address Register 0 (LCDDMAFB1CARO).....ccvuvviiiinneiinnnns 557
14.3.18 LCD DMA Frame Buffer 1 Ceiling Address Register 1 (LCDDMAFB1CARL)....ccvvvveviiniinnninns 557
12 Contents SPRUH87H-August 2011—-Revised April 2016

Submit Documentation Feedback
Copyright © 2011-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUH87H

I3 TEXAS

INSTRUMENTS

www.ti.com

List of Figures

1-1.  C5535/34/33/32 Functional BIOCK Diagram ....ueisueerisssiseiistinseiissisiss s iaasssnserassssnsssannssaneias 37
1-2.  C5545 Functional BIOCK DIagram .. .ueeeiisseeisiusesiastssisissessassessaannssssasssssaasnssssasnnsssssnnssssnnns 38
1-3.  TMS320C5545/35 MEMOIY IMBP «.utuuttiuutinneineinueersstasssssesats e tae s s sassssasssannssasstannssnnnsnns 43
1-4.  TMS320C5534 MEMOIY MaP . uueeiiuuuneiiiisnneisisnesiiasssessissesiaasnssssaastessassressssneesssssneisssnesisnnns 44
1-5.  TMS320C5533 MEMOIY MBI tuuuuuunssssnsnnessssssssassssssssssseessssmssssssssssssssnneeessttmmessssssssnnnnmeennsns 45
1-6.  TMS320C5532 MEMOIY MAP 1 uuteiuunnetinsnneisassnesiaassee s raasssesrasrsssaasrssasanrstsasnnesassnnesisnnns 46
R B 1T S O [o o3 (1 o 0T Vo | = L 50
S R O (o o] Q= g 1T o 52
1-9. CLKOUT Control Source Select Register (CCSSR) [LC24N] 1.uuuiuuiiiteiiieiiiieiinissesiasisss i, 53
1-10. Clock Generator Control Register 1 (CGCRL1) [LC20N] 1.uuuteiiiieiiiiineeiaainessnanesssannnsssaannessaansesns 59
1-11. Clock Generator Control Register 2 (CGCR2) [LC21h] tuuuutsiiiinnriiiiineeirninnesinisssisaisssssaansesssannsesas 59
1-12. Clock Generator Control Register 3 (CGCR3) [LC22N] +.uuutiiuuiiineiiieiiiieiiieiiinernssiasssinssansssanssannens 60
1-13. Clock Generator Control Register 4 (CGCR4) [LC23h] 1.uuuiiiiiiiiiiiiieeeirainesrsaae s ssaane s saannessaannnesns 60
1-14. Clock Configuration Register 2 (CCR2) [LCLFN]...uuetiiiueeiiiitesisianessaissesssasssessannsessaansressannrssans 60
1-15. Idle Configuration Register (ICR) [000LN] ..t uuueiuueiieeiutirsesaterse e isiesrasssssssaarssansraneaaanssannrns 65
1-16. Idle Status Register (ISTR) [0002N]. .. uuuueeiiaetesiaateessanressaansessaaneesaaanrssaaannessaannnsssannnessannns 66
1-17. Peripheral Clock Gating Configuration Register 1 (PCGCR1) [LCO2h] ...uveiiuureiiiinnriiiiinneiniinnssininnness 68
1-18. Peripheral Clock Gating Configuration Register 2 (PCGCR2) [1CO03N] ..uuueiruriiniiiinriiireiineiiieesinnianees 70
1-19. Peripheral Clock Stop Request/Acknowledge Register (CLKSTOP) [LC3AN] ..uvviiiiiiiiiiiiiiiininiannennnes 71
1-20. USB System Control Register (USBSCR) [LC32h] ..uuuiuueiiiiiiiiiiiiiieiniies e isisnssssnse s ssannsesnas 73
1-21. RTC Power Management Register (RTCPMGT) [1930h]...uuiuuiiiuiirieiiiieiiieiiierisinissinrsssssnnsaaneens 75
1-22. RTC Interrupt Flag Register (RTCINTFL) [1920N] . .ciueiiiiiiieeiiiie et raitesrsanesssanne s saanneesaanneeaanns 76
1-23. RAM Sleep Mode Control Registerl [TC28N] ..uuuuuueiiiiiueeiiiiiesiiisessaisses it ssansnessaannressannreasnns 77
1-24. RAM Sleep Mode Control Register2 [LC2AN] uuuueiiiutiiieeiiiniteiieisie i s raae s reeaas 78
1-25. RAM Sleep Mode Control RegiSter3 [LC2BN] ..uuuuueeiiiiiiiiiiiiesiiaeessaare s saaaneesaanressaannesaaanneeaanns 78
1-26. RAM Sleep Mode Control RegiSterd [LC2Ch] .uuuuuuueiiiiueeiiiinesiiisssessassesraanssessannressaannsssaannressns 78
1-27. RAM Sleep Mode Control RegisterS [TC2DN] cuuuuueiiiuiirseiiiiniieiaseisieesasssss i s saessisssannssaeeias 78
1-28. LDO Control Register (LDOCNTL) [7004h] ...t iiaaee s raate s seans e ssaans e s saanne e ssaannesanannesannns 81
e | = 1 o | =T 11 = 89
1-30. IFR1 ANd IERL REGISTEI 1. uttuuttiuseiutessetassssatsasts et sa s s s s s s s s taa s s s s e sa s aaa e sanneaneanes 90
1-31. Die ID Register O (DIEIDRO) [LCA0N]. .t uuutuueutineinsenseaatiesssrssaassssasssssssaesassaassnssaesassaesnnsness 93
1-32. Die ID Register 1 (DIEIDRL) [1CALN] 1 uututtuutrutiusiussnsesanrssssssssnsssssassssssassassassnesansaranin 93
1-33. Die ID Register 2 (DIEIDR2) [1CA2N] ..t uuutiiuteistineerstirsssisssrsssasessisssasssssssanssannssasssannesanninns 93
1-34. Die ID Register 3 (DIEIDR3) [LCA3N] . . tuuutuueutineiutinseratrssssssssssssassassssassassassantaesanssesanines 94
1-35. Die ID Register 4 (DIEIDRA4) [LCAAN] . . uiuutiuirutinsisissensrssssrsssatsssssssssassassasssssassassassaesassnns 94
1-36. Die ID Register 5 (DIEIDRS) [LCAS]. ... uivueruettneiteeteeenesteesneesneeseesaeesaseteestiesneesnsesnessneesneennns 94
1-37. Die ID Register 6 (DIEIDRB) [LCABN]. ..t uuuuuueutintieinsertiessesssstissassasssas e sassassassaesassassnssness 95
1-38. Die ID Register 7 (DIEIDRT) [LCATN] 1 uuiuttsiiutiusissnserasrssssssssssssassssssasrssassssssansassasssesarrns 95
1-39. External Bus Selection Register (EBSR) [LCOO0N] ..uuutiiutiiteriueineeristiisssisssannesassisnsssinssansssaneias 96
1-40. LDO Control Register (LDOCNTL) [7004h] .. .uuieiiiiieetiaeee e saatessaas s e ssann e e saane e saanresaaannesannns 98
1-41. LDO Control Register (LDOCNTL) [7004h] .uuuiuuueeiiiieeeinainessiisesisassessansssssaansnssaannnessannnsssans 100
1-42. Output Slew Rate Control Register (OSRCR) [1CL16N] .tuuuteiuueiiueerinnireerinrriesiinsianernnsiasssinesanns 101
1-43. Pulldown Inhibit Register 1 (PDINHIBRL) [LCL7h] ettt eiiainesaaine s ssaaesssanne s ssannesssannneens 102
1-44. Pulldown Inhibit Register 2 (PDINHIBR2) [LC18N] ..uuiiuuutiiiiiitiiiiineiiiisesisisssississesisansssssannnesas 103
1-45. Pulldown Inhibit Register 3 (PDINHIBR3) [LCL1ON] .uuuuutiiueiitiiteiiiinierransisnsssanessssaessinssannssnss 104
1-46. DMA Interrupt Flag Register (DMAIFR) [LC30N] .. uetiieiiiiiiieiiaiieeesaaase s saanee s sannnnsssannnsssaanneeanns 107
1-47. DMA Interrupt Enable Register (DMAIER) [L1C3LN] wuuuuuuuteiiiinneiiiiinneisiinsesisinssisasnesiannsssssannnesas 107

SPRUH87H-August 2011—-Revised April 2016 List of Figures 13

Submit Documentation Feedback

Copyright © 2011-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUH87H

I3 TEXAS
INSTRUMENTS
www.ti.com
1-48. DMAnN Channel Event Source Register 1 (DMANCESR1) [1IC1Ah, 1C1Ch, 1C36h, and 1C38h].............. 108
1-49. DMAnN Channel Event Source Register 2 (DMANCESR2) [1C1Bh, 1C1Dh, 1C37h, and 1C39h].............. 108
1-50. Peripheral Software Reset Counter Register (PSRCR) [1C04h] ..uuiiiuiiiiiiinniiiiieriiineinniaesaninneess 109
1-51. Peripheral Reset Control Register (PRCR) [LCO5N] +.uutiuutiiteiiiiriisiininiesissrsssansssessnnsssnnssannss 109
P I I 8 I = o D2 2 T 11 (= N 114
2-2. DIT RAIX 2 8-POINt FFT Luuututiutisersersrsssersestrs st ras st st s s st sa s aanenns 115
P T €1 = 1o o T | I e I O o] 4] 7= Lo o 116
P S = 1 (o o] Q= o | = 1 o N 118
2-5.  Bit Reversed INPUE BUIEE ... s e s s s s e s s s s s s s s n s s anraanaas 125
2-6.  Graphing the Real Part of the FFT ReSUlt in CCS4.....uiiiuiiiiiiiiiii i i saaes 129
2-7.  Graphing the Imaginary Part of the FFT ReSult in CCS4 ....iiiuiiiiiiiiiiiiiii i naaes 130
3-1.  Conceptual Block Diagram of the DMA CONtroller ......eivuesiiiiie i s raannees 138
3-2.  Clocking Diagram for the DMA CONrOlIEr ....uueiieiiiiiie i ranes 139
T 0T = 1 D I o L = 140
3-4.  Registers for Controlling the Context of @ Channel ........coeiiiiiiiiiiii e 141
3-5.  Ping-Pong Mode for DMA Data TranSfer ... iesiiieeiiiirieii s riir s s sas e ras s s sanees 144
B T = (o o] Q1Y [0 Y= = g o] =N 149
3-7.  Block Move Example DMA CONfiQUIAtIoN .. ..uueeiiissssisisseisistesssiassessnsssssainnssssinnssssasnnssasnnnesss 149
3-8.  Servicing INCOmMINg 12C Data EXAMIPIE . ... ettt 150
3-9.  Servicing Incoming 12C Data Example DMA Configuration .......uvvseiissriseiieisisriisisinsneraneines 150
3-10. Servicing Incoming UART Data EXamPIe ...uuueiiiiiiiiiiii i i s s s s s e s s s s s anane e 151
3-11. Servicing Incoming UART Data Example DMA Configuration ........cvveerieeisieirierinirinsiinneriseiaeaaes 151
3-12. Servicing Incoming 12S Data Example in Ping-Pong DMA MOOE .....civviiiiiiiiiiiiiiini i aeeninenans 152
3-13. Servicing Incoming 12S Data Example DMA Configuration .......oveeeiiiiessiniiussiiiiesiiisssainnessannns 152
3-14. Source Start Address Register - Lower Part (DMACHMSSAL) .uuiuiiiiiiiiiiiiiiinie i saneisneenaes 156
3-15. Source Start Address Register - Upper Part (DMACHMSSAU) ...iuuiiiiieiiiiiiiiisinineassiannenans 156
3-16. Destination Start Address Register - Lower Part (DMACHMDSAL) ..vviiiiiiiiiiiiiiiiiniiensinesannnes 157
3-17. Destination Start Address Register - Upper Part (DMACHMDSAU) ...iviiiiiiiiiiiniiieeiaensinesinnnaas 157
3-18. Transfer Control Register 1 (DMACHMTCRL) .uuuuuuueieiiiiies e ssante s saanse s ssans e ssaannesaaannseaaannness 158
3-19. Transfer Control Register 2 (DMACHMTCR2) .uuuiiuuutiiiiitesinissessiistesiaanssessanssessaansssaannrsssannness 158
O =1 (o o] QI =T - o 163
4-2.  RTC INterrupt and WaKeUP LOGIC. .. uuuutteieteiratessaaaneessanaeessaansessaansnsssannnassaansssssannsessannnes 169
e T o IO |V = V=T £ = 173
4-4. IO L NS I =T 1] 1= S 173
T = @1V LT 1= (=Y N 174
4-6. RTCMILA RegiSter (RTCMILA) .uuuuiuueiutitisiseiassssassrse st sas s sae s s sassanssnes 174
N = I @] =l @ (T L] (= 175
G T o O3S 1 N =T 11 (=] 175
T S YV =T 0 L (T 176
IO O o @1V 1N =T = 176
O = O [ 110 B o L= T 177
e IO (@ 1 N =T 1 (= 177
TG T o O 7 G (T ] (= 178
S o O N N =T 1 (= 178
4-15. RTCMONTH REQISIEI 1ututiusiistiatisesesatrtissrserr s s s s st s s s s r s r e s e ananens 179
4-16. RTCMONTHA REGISIE 1 tiuutiuterteiitteset it sae e r s s s r e s saa e ta e e saa e saesaannranes 179
N o O N =T 11 (=] 180
TR o O N N =T o ] = 180
e T = O A I IR =T 1 (T 181
14 List of Figures SPRUH87H-August 2011—-Revised April 2016

Submit Documentation Feedback
Copyright © 2011-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUH87H

I3 TEXAS
INSTRUMENTS
www.ti.com

O T = O [ ] =T o L (= 182
N = 3 O | NV I = € =T o L] =Y N 183
ey o IO I T I (=T )T 184
T = I O @ 1T G o L= o 1] (= 184
S & IO Y [ € I =T o L] = 185
S T & I O O 1 =T o L] =T 186
T = OS] @ o =T o 1 (=) 186
A N = O3S T O 2 T =T o L] (=] 187
S TR o [ O8O 0 i =T o L] =T 187
5-1.  The Architecture and Operation of the Watchdog Timer ......viiiiieiiiiiiii i s 190
5-2. 32-Bit GP Timer With @ 13-Bit PreSCaler ....uuiuiiiiiiiiiii i 190
5-3. Watchdog Kick Lock Register (WDKCKLK) .uuueiiiuieiiiiitei i s s s sssissssssnnssasannesss 195
VLV 1[0 [ =T 1) =] 195
5-5. Watchdog Start Value Lock Register (WDSVLRY) .uiiuiiiiuiiiiniieiisi i sassssnsssinnssans 196
5-6. Watchdog Start Value Register (WDSVR) .uuueiiiiiiieiiiiiieiiiisssaissessiisrsssaianssssannssssananssssnnnssss 196
5-7.  Watchdog Enable Lock Register (WDENLOK) ..uuuuiiiuteiteiieiniieiasissssissssssanssssssanssssssnnssanes 197
5-8. Watchdog Enable Register (WDEN) ...ttt rriatesss e s ssans s ssaanne s ssanne s ssannnessannnnssns 197
5-9.  Watchdog Prescaler Lock Register (WDPSLRY) ...uuuueeiiiiiieiiiiiieiiiiiesisasns s sansnssssinnssssanssssannness 198
5-10. Watchdog Prescaler RegiSter (WDPS) ..uuueiiuiiiiiieiiteiaeiassiss s ssas s sss s ssnssaneasnesannss 198
5-11. Timer N Control REGISIEr (TCR) ... uuuuttiiieteiiaieeeaaaae e saaias et saaane s saaanasssaanssssaanrassaannresaannnessnns 199
5-12. Timer n Period Register 1 (TIMPRDL) ..uuuuutteirteiiiitssssisssssaisnssssissssssassssssasssessaannssssannnsssas 200
5-13. Timer n Period Register 2 (TIMPRD2) ...uuuuiiiuiiiiteiisiresitersssaessias s ssa s s rasssaessanssanns s 200
5-14. Timer n Counter Register 1L (TIMCNTL) 1.uuuuuieiiiiieiiieeaaaane e saa e s ssaae s ssanne s saannessaannnessannnnssnn 201
5-15. Timer n Counter RegiSter (TIMCNT2) ... et uueteirieteerainressiass st ssasaesssasssssaassesssansnsssannnessas 201
5-16. Timer Interrupt Aggregation Flag Register (TIAFR) ..u.uuiiiiiiiiriri i raaes 202
6-1. eMMC/SD Card Controller BIOCK DIagram ..uuusevssisussrseiasesissiassssisssars s sassesassrasssisssanan 205
6-2.  MMC/SD Controller INnterface Diagram. ... e e ritesiaitreiriersiiarr s ssaiarssaairesssaaessaannesss 206
6-3. eMMC Configuration and SD Configuration Diagram .. .... e e vesssrissiirerineiaerrierrars i sarssarsraeaaaes 206
6-4. eMMC/SD Controller CIOCKING DIagram «...uuussssssiiteriseiasiseasss i ssrsssarraaes 207
6-5. eMMC/SD Mode Write Sequence Timing Diagram .....uueieesissieeiiiiniesirissesransssssainressaanressainnns 208
6-6. eMMC/SD Mode Read Sequence Timing DIagram .....ueicueerieeiiseirineiinerinsiiesrissraessisssarsranesnns 209
(R P = 1= @ I @] o 1T =1 i o] o I T Vo | > o N 210
6-8.  Little-Endian Access to SDDXR/SDDRR1 and 2 From the CPU or the DMA .......ccoiiiiiiiiiiiiinnnn, 211
6-9. Big-Endian Access to SDDXR/SDDRR1 and 2 From the CPU orthe DMA ... eiiiiiiiiiiiieereieeeaaas 212
6-10. FIFO Operation During Card Read Diagram . ......cc.eeeiiieeesiiateeiaastessaanressaanessaaanresaaannesaaannesss 214
6-11. FIFO Operation During Card WIite DIiagram ...ueuveuueesssssssssistsssainnressisssssaisnssssissesisainnssasinesss 215
6-12. Card Identification (Native eMMC/SD MOUE) +.uuuuuiiiuteiineinierinire st aresirsrass s sannesnes 221
6-13. eMMC/SD Mode Single-Block WIite Operation ... .ueusssrssisseisiserassisisssisssrseiassiaierasiaiirans 223
6-14. eMMC/SD Mode Single-Block Read Operation.....o.ueeisessesisisssssrintessannsssssinressainnssssinnssssannness 225
6-15. eMMC/SD Multiple-Block Write OPEIation ......uevueeiiuserseiaeisseiaseisiss i i rasisiseaanrranes 227
6-16. eMMC/SD Mode Multiple-Block Read OPeration .....uvvseivseivieerissirsesisriiseiissiainerissasssinranerns 229
6-17. SD CONtrol REGISIEr (SDCTL) tuuuuetisuuatetinntessantnessaare e ssainrsssarsrsssassssasassnstaansnsssasnnnssns 233
6-18. SD Memory Clock Control Register (SDCLK) .uuuiuutiiuteiiieiiieriisesisnss i sasssnsssannssnes 234
6-19. SD StatuS REQISIEr O (SDST0) st uuuuttutsruseiinnerserasstrsrsaate et st iarsesaraansrnses 235
6-20. SD StatuS RegIStEr 1 (SD ST L) uuuuetiuuteeiinntetsanteessnnressansesaainnssssassrstaasnssstssnesisasnnetrarnssins 237
6-21. SD Interrupt Mask ReQiSter (SDIM) ..uuuuiueireniiueeiseiate e rass s rasssaeasarssanesaanssanns 238
6-22. SD Response Time-Out RegiSter (SDTOR) .. .uuuuiuutiiuterseiaisiseiassisisssiarsriss s rae s 239
6-23. SD Data Read Time-Out RegiSter (SDTOD) .. uuuuiiuuteiiiiuaesisannnesiainsesssasssssanssessaannssssasnrssssinnss 240
6-24. SD Block Length Register (SDBLEN) ...ttt saees s s sanssaaesans s sannssns 240
SPRUH87H-August 2011—-Revised April 2016 List of Figures 15

Submit Documentation Feedback

Copyright © 2011-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUH87H

I3 TEXAS
INSTRUMENTS
www.ti.com
6-25. SD Number of Blocks Register (SDNBLK) ..uuuuutiutiiteiiseisierissinsssisssnss s sassssssassssnsssannssans 241
6-26. SD Number of Blocks Counter Register (SDNBLC) ..uuueiiueiiisiirseiiririneiissisisssisssisesissssaneraeianns 241
6-27. SD Data Receive RegiSter (SDDRRL) ..uuiuiuuuteiiiutesiiiatssssastessaiasssssinsssssaisnsssaisssisainnsiasaness 242
6-28. SD Data Receive RegiSter (SDDRR2) ..uuuuutiutirtsiatirtsiiseisserassissssisssassass s sassainsranns 242
6-29. SD Data Transmit RegiSter (SDDXR) vuuuuuuutiutirussiiunirseiiseirise s 243
6-30. SD Data Transmit RegiSter (SDDXR2) ...uiuuuteiiiiuieiiiiatseiiisressaiarsssaisssssassssiaainsesisainssisannnesss 243
6-31. eMMC Command Register 1 (MMCSDL) .. .uuuutiieeiiterneianeiniesransisessanrsrss s sanrsrarsisnessanrsanes 244
6-32. eMMC Command RegiSter 2 (MMCSD2).....uuueiiiiieeiiaite s iaate s s aaneessaanr e ssaannessaannesaannnesaaannesss 245
LT N O 11 1= T ] 1o 245
6-34. SD Data Transmit RegiSter (SDARGL) . .uuuetiuutiutiintiiteriteiaeesiserassssias st rass s sasssinsranns 246
6-35. SD Data Transmit RegiSter (SDARG2) ..uuuuuiuutiiusiristiiteiaseiaserissiassiss it 246
6-36. SD Response RegiSter O (SDRSPO) ..uuuuiiiuutetiiutseisisteisiarsssainsrsssasssssaissssssasssisannrsssasnnssns 247
6-37. SD ResSponse RegiSter 1 (SDRSPL) ..uuuuiuuiiiterttiieeratirte e iaieesaatssss st e s sanrsranssans 247
6-38. SD RespoNnse RegiStEr 2 (SDRSP2) ..uuuuiusiiiteristiiiristiie st as s i sanes 247
6-39. SD Response RegiSter 3 (SDRSP3) . .uuuiiiiuieiiiiiteiritteiriitsssainrsssanarsssaiasssasasssisaisnsssannnessns 247
6-40. SD ResSpoNSe REQISIEr 4 (SDRSPA) ..uuuiiuuiiitiiittisterit e at s aa s st rasans 247
6-41. SD Response RegiSter 5 (SDRSPS) 1uuuuuiustiitiristiisisiaiie s saa e rnes 247
6-42. SD Response RegiSter 6 (SDRSPB) . .uuuuiiiuutetirtteisittessiiatsssaisssssansrsssainsssssaisssisansnsssasnnsins 247
6-43. SD ReSpONSE REGISIEr 7 (SDRSP7) 1 uutiitiiiterittiatesiirte st rae s sraeans 248
6-44. SD Data Response RegiSter (SDDRSP) 1.uuiiuiiisiiitiriteiisiiise s 249
6-45. SD Command Index RegiSter (SDCIDX) +uuuuueetiiuunesisinssessanntnssaannsessiansessainnssssinnrsssainnssssinesss 249
6-46. SDIO Control RegiSter (SDIOCTL) . tuuuutiuteratinnsssuasiante e tasessrnsrassssiss s tasaaarsrasiainesanns 250
6-47. SDIO Status RegiSter O (SDIOSTO) . uuuuttruseiiurerseiasssrsrraate et ae s 250
6-48. SDIO Interrupt Enable Register (SDIOIEN) ...uuuiiiiuieiiiiteiiiistesssiatsessinrs s ssainsssssaianssasannesss 251
6-49. SDIO Interrupt Status RegiSter (SDIOIST) .uuuutiieeitirte s rae e 251
6-50. SD FIFO Control Register (SDFIFOCTL) . uuttuutirteiatirseiaseiaserissiasssisrsassrass e 252
£ L U Y =] Yo S I =T =g o 256
7-2.  UART CIOCK GENeration DIagIaim ... uuuse s iueessssasssssssaass e sasesasssasssasssansransiannssannsannssnnes 257
7-3. Relationship between Data Bit, BCLK, and UART INPUL CIOCK ... ..ueiiiiiiiiiiiie i vrinne e ennees 258
7-4. UART Example ProtOCOI FOIMALS «..uuuesiiitieiiitesrsitsarsiae s sssiaessssiae s sssnass s sasnesssansnsssannnnssns 260
7-5.  UART Interface Using AUtOfIOW Diaigram .. ...uuuiiueeiiinieiieinite s s s ras e n e sneranes 263
7-6.  Autoflow Functional Timing Waveforms for RTS ... ..ueiiiiii i e s s e e anane e 263
7-7.  Autoflow Functional Timing Waveforms for CTS ....uueiiiiiieiiiiiee i i ssninnssanaaeeas 264
7-8.  UART Interrupt Request ENable Paths ......iiieiiiiiiiiiii i s n s e s naes 266
e T =oAL gl = TU 3 = gl =T £ -] N 269
7-10. Transmitter HOIAING REQISTEN .. uuueiiietei it r s s s s s s s e s sr s s s saaan e s sanan e s saannnesns 270
2 R 1 o =T ] (=T 271
7-12.  Interrupt Identification REQISIEr ... it s s e s ra s e s st e s saann e e s aannneann 272
£ e TR O B @ i N =T ] = 273
S T 0 1 N L= o L] 1= (X 275
2 TR [ =T ] (= N 277
£ TR IS o G =Y 1= 278
A S T = 104 T =T 0 (T 280
S I 11V =TT gl TS = N - ] o 281
7-19. DiViSOr MSB LatCh uuiuusiisiiiiiiiiiiin it a e 282
7-20. Power and Emulation Management REGISIEN .. .uuuueiitiieeiiirite s s rs e ranes 283
8-1.  Serial Peripheral Interface (SPI) BIOCK Diagram.....uuvseiiueiiieirissisiesisissrisssasesasssassssnnssaanssans 285
8-2.  TYPICAl SPI INLEITACE 1. uuuetiiiieteiiiie st a e st r e st s a e s s et e st s a s s s s an e s s aann e s aaannneannns 286
8-3.  Clocking Diagram fOr the SPI . .....eiieiiiiii s e r st aaees 287
16 List of Figures SPRUH87H-August 2011—-Revised April 2016

Submit Documentation Feedback
Copyright © 2011-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUH87H

I3 TEXAS
INSTRUMENTS
www.ti.com
8-4. SPI Mode 0 Transfer (CKPN = 0, CKPHN = 0) . .uuiuutiiteiteininissiansissssiasssnsssasssssssansisnsssannsanns 289
8-5. SPI Mode 1 Transfer (CKPN = 0, CKPHN = 1) .uuiuuiiiutiiiteiieinissiississs i assssnssasssssssannsanns 289
8-6. SPIMode 2 Transfer (CKPN = 1, CKPHN = 0).uuiiiiuutiiiiieiiiiissisistesssnssssssisnrsssinnsssainnssssannness 289
8-7. SPIMode 3 Transfer (CKPN = 1, CKPHN = 1) .uuiuuiiittiteiitiniesinssisessiassssssanssssssansssnsssannsanns 290
8-8. Range of Programmable Data Delay . ......uoeueeeiiiiiiiiiieeiiiaiersaaee s ane s raann s saaanne s saanne s saanneesn 290
8-9.  Data Shift PrOCESS cutiutiitiiitiiisiiiriai e 291
8-10. Flow Diagram for SPI Read OF WL ... uuuiueeiitinieeiaeesatrses e e es s s s s s saan s raaeaae s sanrsannssnes 293
o I T I 00 L 294
S I o F= 16 1= 1 N | ] (=T = Lo 296
8-13. Clock Divider RegiStEr(SPICDR) ..uutiuuttistiuterssiassssatsnts e ssse st sas s s sansrasesansssanrsannssanes 301
8-14. Clock Control RegiSter (SPICCRY) .uutuuttiuseiistirseiassisstsiate e sars e raessasrsanesnses 301
8-15. Device Configuration Register 1 (SPIDCRL)....uuiiiuieiiiiiieiiiintssiiitressisnrsssninnssssinsssisaianssasanness 302
8-16. Device Configuration RegiSter 2 (SPIDCR2) .. .uuuiueiiiiiiiieiiiiiee s srss i ssessnnrsanes 303
8-17. Command RegiSter 1 (SPICMDL) ....uuiiiiiieieiiiatee it sa e s sa s e s ssaa s s saans e s saannessaannnessannnnssnn 304
8-18. Command RegiSter 2 (SPICMD2) ....uutsiiiitteiiiateesaitessitessaiase s ssasssssaas st aaassesisansssssannnessns 305
8-19. StatuS ReQIStEr 1 (SPIST AT L) tuuiuuttiutirnte ittt s e s st s s s s r e rs e ranessansranneranes 306
8-20. StatuS REQISIEr 2 (SPIST AT 2) tuuutttuutiruteistiat ettt a ettt san s ranne s 306
8-21. Data REQISIEr 1 (SPIDAT L) ... uuuttiitteisineeiriiaee s taaas st saastestaasssessaastsssanatsssaannnsssannnsssns 307
8-22.  Data ReGISIEr 2 (SPID AT 2) i uteistiueesaterte ittt s ta s s s e s s s s saar s ra e aae e aanraanes 307
9-1.  12C Peripheral BIOCK Diagram . ... uueseeiateeaaaneessaaaeesaaane s ssaanessaansessaannsssaannssssannnesssnnnnessns 310
9-2. Multiple 12C MOdUIES CONNECIEA +.uuuutetiiateeisaste st ssas e ssaar st saaans s ssaasssaannesssannnstaannnesss 311
9-3.  Clocking Diagram for the 12C Peripheral ......ouiiieiiiiiiiii i s s raees 312
9-4.  Synchronization of TWO 12C CIOCK GENETAIOIS .uuuuusiuseiuseiiseiriserassisissrirs e raessisssarsans 313
9-5.  Bit Transfer 0N the 12C-BUS ...uuiiiutiiisiiiiiiiisiiiiiiniiare i e ra s ranne s 314
9-6.  12C Peripheral START and STOP CONAItIONS ..vuuuutiuterteiieirssiaasisisssiarerissiassanrs s 314
9-7.  12C Peripheral Data TranS el . . ...t eir e a e s rr e e s s e e s saann e s ssannn e s saannessaannneenn 315
9-8.  12C Peripheral 7-Bit Addressing Format (FDF = 0, XA =0 iN ICMDR) ....uuiiiiiiiiiiiiii i insieesnnaes 315
9-9.  12C Peripheral 10-Bit Addressing Format With Master-Transmitter Writing to Slave-Receiver (FDF = 0,
D N T [ Y 5 316
9-10. 12C Peripheral Free Data Format (FDF = 1 iN ICMDR)....uuueiiiiiteiiiiiesisisnsssanniessannssssannnsssainness 316
9-11. 12C Peripheral 7-Bit Addressing Format With Repeated START Condition (FDF = 0, XA =0in ICMDR) ... 316
9-12. Arbitration Procedure Between TWO Master-TranSmitlerS....uuuseviseiiireriseisinssiniassriserinsiseraeaaaes 318
LS I TR [ @0 7Y o (=T o £ (T 324
LS (@ 11/ =T ) T 325
LS TR [ @3S I o L= 11 =T N 326
LS T (O O I =T 1 (=] 329
LS (O @ I T =T £ (=) 329
LS B I TR [ @ O N I =T o L (T N 330
LS S TR (O 5] (T 0 £ (T 330
LS O (@37 Y G LT 1] (= 331
LS LAt N O 0 =T o] (= N 331
LS [ OV 1 o L= 1 =T 332
9-23. Block Diagram Showing the Effects of the Digital Loopback Mode (DLB) Bit ......vvevviiiiiiiiiiiiinniinninns 335
LS L S @ LY 4 B =T L] (= N 336
S22 ST (O =V I T =T ] =Y 337
LS G T (O =T @ LT 1] (= 338
LS R (@0 o | L= () 339
LS TR (@ e |2 o L= (] 339
0 L O ¥ [ Tox 1T o = o Tt I 1T Vo | = o 342
SPRUH87H-August 2011—-Revised April 2016 List of Figures 17

Submit Documentation Feedback

Copyright © 2011-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUH87H

I3 TEXAS
INSTRUMENTS
www.ti.com
10-2. Inter-IC Sound ClOCK CONIOl DIiagram ... . e e suseiseiseesastiseesarsrae e sriee s s ssssaaresarssaessanesanes 343
10-3. Block Diagram of 12S Interface to Audio/Voice Band COUEC ....uvveiiriiviiiiiririeiini s 345
10-4. 12S Frame Clock Timing Constraint in SIave MOGE .....ueiiiiiiiiiiiii i s aneeeas 346
10-5. Typical Frame Clock Timing SPeCIfiCatioN. .. ..uuiieeiieiiieiieri i rnes 346
10-6. Delaying I2S Frame Clock to Overcome Synchronization Problems ..........ccovviiiiiiiiiiiiiiiiiiin 347
10-7. Timing Diagram for Left-Justified Mode with Inverse Frame-Sync Polarity and One-Bit Delay ................ 348
10-8. Timing Diagram fOr 12S MO ... uuiiueeiteiie e s s s r s s r s a e e raneans 348
10-9. Timing Diagram for 12S Mode with Inverse Bit-ClocK POIArity .......cviieieiiiiiiiii i e eae e 348
10-10. Timing Diagram for DSP Mode With ONe-Bit DEIAY ....cuueiiiiiiniiiiiiiiisiisriis s s sanneenas 349
10-11. Example of Unpacked 12-Bit Data RECEIVE ....uuiieiiitiiiiiiiie s s e raees 351
10-12. Example of Packed 12-Bit Data RECEIVE ... ..uiiiiiiiiiiiiiiii e sra i rsaase s saaane s saanra s sraanresaannneeanns 351
10-13. 12Sn Serializer Control Register (I2SSCTRL) «uuiuuuutiiiiieiiaierriiesasise s ssasrssraanressaannsssas 360
10-14. 12Sn Sample Rate Generator Register (I2SSRATE) .. .uuiieiiitiiie i s raees 362
10-15. 12Sn Transmit Left Data 0 Register (I2STXLT0) .. uueruutirueernrirnseiiseisinerassissssissssnse e 363
10-16. 12Sn Transmit Left Data 1 RegiSter (I2STXLTL) 1. uuutuireeeiriinneeininnesasisnesisissssssasssessannnsssaannnessns 363
10-17. 12Sn Transmit Right Data 0 Register (I2STXRTO) .uuuuutiruuriintirteiineinierrinsssisssanesnsssaessinssanesns 364
10-18. 12Sn Transmit Right Data 1 Register (I2STXRTL) .uuiuutiiuueiiurirseiineisisrrasnisisesinssaserassinsannern 364
10-19. 12Sn Interrupt Flag Register (I2SINTFL) .. uuusetiieieeirasteiriansssaiasssssinessssissssssasnssssannssssannnessns 365
10-20. 12Sn Interrupt Mask Register (I2SINTMASK) . .uuiuutireeiiirsrrte s sanees 366
10-21. 12Sn Receive Left Data 0 Register (I2SRXLTO) +uuuueiiueirueiinterseiiseisinsrassssisssarerasesaessinsansern 367
10-22. 12Sn Receive Left Data 1 Register (I2SRXLTL) tuuuuteiiiueeiininreinainnssssissesisasssisanssesiaasnsssannnessas 367
10-23. 12Sn Receive Right Data 0 Register (I2SRXRTO) . .uuuuutiueirnriinterineiaeerississssinssrrs s 368
10-24. 12Sn Receive Right Data 1 Register (I2SRXRTL) ..uuuutiiutiriariiteiiseiseerisrissssissanre s 368
O T Y o O 0] 1Y T T 371
N 2 7 11 =T A == T U ] =T =T o 373
I T Yo = To = 1Y =T TS0 T =T 0 1T o | N 373
I Y] 7= Vo =K 0 1 0 374
0 I T O o 71T o 375
8 I TG 71T o N 375
O T T 10T 0 0 376
11-8. SAR A/D Control RegiSter (SARCTRL) .. uuututiiteiistiiteiisisssias s i ssrs e s s sasssanesaness 380
11-9. SAR A/D Data Register (SARDATA) .ttt ittt a s sas st sareraseaannens 381
11-10. SAR A/D Clock Control Register (SARCLKCTRL) .uuuiiuttiiiieeisiisissise s isisssissssssisansssssannnesas 382
11-11. SAR A/D Reference and Pin Control Register (SARPINCTRL) «..uvviiutiiiiiiiiiie i rinsinessinneanees 383
11-12. SAR A/D GPO Control Register (SARGPOCTRL) .tuuuutiiutiiiatinteiiseisise it sasessnsssannssans 385
12-1. IODIRL REOISTEI utunuseinttnunsiissssssesissessesassssisesasssssesisnstanerasetsinerentsinetisntrineraiiarninns 391
I O 1B | =T 1 =T 392
e J (O 111 N B = o (T 393
S (O 1NN N =T 1 (] 394
2T O 10 1O 7 I =T ] (=T 395
12-6. GPIO Data Out Register 2 (IODATAOUT2) ...uuiiuseiiutirsniasssssssase e asrainssanns 396
I N (O 1N ] I ] =T 11T 397
2 TR (O 1V T 7 =T 1) =T 398
I TR [ 1V = N =T = 399
I O T [0 1N N B =T 1] =T 400
2 1 1 N I I =T ] = S 401
I T (O 1V I I = 1 () 402
13-1. Functional BIOCK DIagram wuu.useessssssessistssssasssssiasesssssssssasesssaassesssassnsstasssnstsssnnessssnnnessns 405
IR B U @ o o3 (1o T Vo | = L2 405
18 List of Figures SPRUH87H-August 2011—-Revised April 2016

Submit Documentation Feedback
Copyright © 2011-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUH87H

I3 TEXAS

INSTRUMENTS

www.ti.com
13-3. USB System Control Register (USBSCR) [L1C32h] +.uuutiiuiiiintiiieiiisies s sanssisssanessnnssannssanss 408
13-4. Interrupt Service ROULINE FIOW Chart ......eeiiiiiiii it r e s r e s s s e s s snanne e s sannenens 410
13-5. CPU Actions at Transfer PRases ...uivueiiieiiiiiiiiiiiiiiiiiiniiii i i s aaanens 415
IR B TS0 01T o ot 0L I = gL = 415
13-7.  Service ENdPOiNt O FIOW CRart....uueiseisssesssirsssssssse st sass s sass s i sasssanness 417
13-8. IDLE MOAE FIOW CRart ... .usiissssssiiseiiseissesistissesissssseiassisisssisssssssasssassrassisisesinissnerannins 418
IR T TR 15 QYo o L= 01 02 = g 419
13-10. RX MO FIOW ChaIt . uuisiiissiiseiitere i s s e s e s s s e e s s aaar e s n e r e s n e e e rnenas 420
13-11. USB Controller BIOCK DIiagram ... uuusssisussessassssssaasssssasssssssasnnsssaissssssassssssinnssisssnnsssssnnsins 429
13-12. HOSt Packet DeSCPIOr LAYOUL. . ..t useieenatinstessesaee et e s s s s s s s e s saaessa s s annsae e raneaanness 432
13-13. Host BUffer DeSCIPIOr LAYOUL . ... ueesetiiateessaetessaaaeeeasane e ssaaane s saaans s ssannsssaansnssaannnessannnnssnnn 435
13-14. Teardown DeSCrPIOr LAYOUL .. uuuuusuesesirstsessassessaassesssssssassnssssassnssssssssstsassnssssssnnssssnnnessns 437
13-15. Relationship Between Memory Regions and LINKING RAM .....ciiiiiiiiiiiiiiiii e nsieesinn e 441
13-16. High-Level Transmit and Receive Data Transfer EXample......covviiiiiiiiiii e anaee e 445
13-17. Transmit Descriptors and Queue Status ConfigUuIration .......uviveeeiriiesiiiiiirii i raiaeesas 447
13-18. Transmit USB Data Flow Example (INitialiZation) .......evvieeiieeiieeiiiniisissnrs e ssessnnssnnnesaaes 448
13-19. Transmit USB Data Flow Example (COMPIELION) .. .uuiutiissiintiiteiiisi i raesssssannssaees 449
13-20. Receive Descriptors and Queue Status ConfigUration........evviiesersiiuneiriiereiriire s sisainesiaainnesss 450
13-21. Receive USB Data Flow Example (INitialization) .....ooueivieeiiniiiiiniiri i aees 451
13-22. Receive USB Data Flow Example (COmMPIetioNn) . ......cuieieiiiiiiiiieraiie s rrnise s rsine s ssannns s sanneens 452
13-23. Revision Identification Register 1 (REVIDL) ..uiiuuueiiiiiieiiiiieeisnitesisissssssansssssannssssaannssssannnessns 464
13-24. Revision Identification Register 2 (REVID2) ...uuiiuiiiiiiiiiiieiiriisiassiessassssisssaanssasssanssnnssanns 464
13-25. Control REQIStEr (CTRLR) «.uuueteiiietetiiaeteeraattesr e e s an e s ssaaane s saaan e s saann st saansnssaannnessannnnssnnn 465
13-26. Emulation Register (EMUR) .. uuueiiiuteiiitseisistsssaissessasasssssasns s ssaassssaassessaassnssssannnsssnnnnessas 466
13-27. Mode RegiSter 1 (MODEL) 1.uuuuiustiiuteiseiatesatssasssae e raae s s e st s raa s s s sa s s s a e aaa s s neaessanrans 467
13-28. Mode ReQISIEr 2 (IMODE2) ... uuiiiiiteiiiaete e aaatt e st e ssaane s saaa e et saanne s saannn st sannnassaannnessannnnssnnn 467
13-29. Auto Request Register (AUTOREQ) ..uuiiiuuuteiiiieiiiieiniiatsssainnsssainessssansssssansssssannnsssannnnssns 469
13-30. Teardown Register 1 (TEARDOWNL) ..uuuutiuteiteiiterasissssss s saessasssssssanssanssansssnnssanns 470
13-31. Teardown Register 2 (TEARDOWN2Z) ... ..uuiiiiiiie it riate s sraas e s saaar e s saan s s ssan e s saaannesaaanneeaanns 470
13-32. USB Interrupt Source Register 1 (INTSRCRL) 1.uuuuiiiiieeiiiiineisaissesiaissssssansssssaansssssansrsssannnessnns 471
13-33. USB Interrupt Source Register 2 (INTSRCR2) ...uuiiiiiiiiiiieiiiise s sassias s rsessanssanes 471
13-34. USB Interrupt Source Set Register 1 (INTSETRL) cuuuuutiiuuiiiatirieiiseiniissisisssiansrnseansssinssannssns 472
13-35. USB Interrupt Source Set Register 2 (INTSETR2) ..uuiiiiiiiiiiiiiiiiiniiee s s s ssannneenas 472
13-36. USB Interrupt Source Clear Register 1 (INTCLRRL) 1.uuuiuuiiiuteiiieiiieerianissssinssnnssnnessisssansssnnssns 473
13-37. USB Interrupt Source Clear Register 2 (INTCLRR2) ..uuuiuiiiiiiiieiiiriississnnssasssssssansssnssans 473
13-38. USB Interrupt Mask Register 1 (INTMSKRL) ..uuuuiiiiiiieiiiineiiiiaesississsssaissssssansssssannnessaannnssnns 474
13-39. USB Interrupt Mask Register 2 (INTMSKR2) ..uiuutiiiiiiiiiiiie s sr s s s asnssannseaees 474
13-40. USB Interrupt Mask Set Register 1 (INTMSKSETRL) .uiuuuiiiutiiieiiiii i sannssans 475
13-41. USB Interrupt Mask Set Register 2 (INTMSKSETR2) ...uutiiiiiiiiiiiineiiiisesiiinssisasnsssannsssssannnesas 475
13-42. USB Interrupt Mask Clear Register 1 (INTMSKCLRRL)...uutiiutiiiueiiiteriatiinerinsssnssaneisinssansssnnssns 476
13-43. USB Interrupt Mask Clear Register 2 (INTMSKCLRR2)....utiiutiiiiiiiiiirisisisisnneisesssssanssssesns 476
13-44. USB Interrupt Source Masked Register 1 (INTMASKEDRL) ...uuuiiiiiiuiiiiiiiieiiiisniiessisnnnsiannnenss 477
13-45. USB Interrupt Source Masked Register 2 (INTMASKEDR2) ...ciiuiiiiiiiiiiiiiiiss i ianessinesnnees 477
13-46. USB End of Interrupt Register (EOIR) ..uuuuiiiutiiiseiitiriasiasissssse s esiasssss s snasssasesannesannss 478
13-47. USB Interrupt Vector Register 1 (INTVECTRIL) 1.uuuiiiiiueeiiiiteiisinesisansessanssssisansssssannssssaannnessns 478
13-48. USB Interrupt Vector Register 2 (INTVECTR2) ..uuuiiiuiiiiiiiiiteieisisrisssssiassnss s ssnssansssnees 478
13-49. Generic RNDIS EP1 Size Register 1 (GREPLSZRI1) ...uuvuuiiiutiiiieiitininsiisssissiineissiasesinsansssns 479
13-50. Generic RNDIS EP1 Size Register 2 (GREPLSZR2) .. ..uuiiiiiiiiiiiii i i s s sanne e 479
13-51. Generic RNDIS EP2 Size Register 1 (GREP2SZRI1) ...uuvuuiiiiiiiiiiiiiininiis s rnssssessinssansesnes 480

SPRUH87H-August 2011—-Revised April 2016 List of Figures 19

Submit Documentation Feedback

Copyright © 2011-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUH87H

I3 TEXAS
INSTRUMENTS
www.ti.com
13-52. Generic RNDIS EP2 Size Register 2 (GREP2SZR2) ....uvuuiiiiiiiiiiiiiniiiisisars s snessnassnasesanes 480
13-53. Generic RNDIS EP3 Size Register 1 (GREP3SZRI1) ...uvvuuiiiuiiiiieiiiiriiinisiins i assnnssansssns 481
13-54. Generic RNDIS EP3 Size Register 2 (GREP3SZR2) .. .uuiiiiiiiiiiiiiiiiii i s snane e 481
13-55. Generic RNDIS EP4 Size Register 1 (GREPASZRIL) ...uuiuuiiiiiiiiiiiiinisisissans s nsessnnssnnnesanes 482
13-56. Generic RNDIS EP4 Size Register 2 (GREPASZR2) ....iviuiiiiiiiiiiiiiriisisie i nnsssinssasesans 482
13-57. Function Address Register (FADDR) ...uuuueeeiriueeisiinsesisisssssasssssaassssssaasssssassssssaannnsssinnnsssnns 483
13-58. Power Management Register (POWER) ...uiuuuiiiuiiiieiiiiie s ssassaassrsssaessnssanes 483
13-59. Interrupt Register for Endpoint O Plus Tx Endpoints 1 t0 4 (INTRTX) «.uuieiiiiiiiiiiieiiiieernineennaneess 484
13-60. Interrupt Register for Receive ENdpoints 1 10 4 (INTRRX) . uuviiiuuieiiiiieiiniieneiriisniirsisainesianinnesss 484
13-61. Interrupt Enable Register for INTRTX (INTRTXE). .. uiutiieeiiutirieiineiniesiinsisisssanssnsssasssisssannsrns 485
13-62. Interrupt Enable Register for INTRRX (INTRRXE) ....uuuuuiiiiiiieiiiiieeiaaine s saaee s ssasne s snannnsssannaesnns 485
13-63. Interrupt Register for Common USB InterruptS (INTRUSB) .....uuieiiiieiiiiiesiniins s isinnns s sannnesas 486
13-64. Interrupt Enable Register for INTRUSB (INTRUSBE) ...uuuiiutiiieiiieiiieiiisisssinssisssansssiessannssanss 487
13-65. Frame Number Register (FRAME) .. ..ciiii ittt et r e s s aar e s saan e s s anr s ssann e s anannneannns 487
13-66. Index Register for Selecting the Endpoint Status and Control Registers (INDEX)....c.cuvviviiueeiiiinnneinnnnns 488
13-67. Register to Enable the USB 2.0 Test Modes (TESTMODE) ....civuiiiiuiiiiiiiiiiiitsiissiniesnneissssinssanes 488
13-68. Maximum Packet Size for Peripheral/Host Transmit Endpoint (TXMAXP)...vcviviiiiiiiriiiiiiinenae 489
13-69. Control Status Register for Peripheral Endpoint O (PERI_CSRO) ...ciiiuieiiiiiieiiiiieiriinreriinreasanneess 490
13-70. Control Status Register for Peripheral Transmit Endpoint (PERI_TXCSR) ...vuuviiiiiiiniiiiiiiirinieeinneinas 491
13-71. Maximum Packet Size for Peripheral Receive Endpoint (RXMAXP) .. .uuiiiiiiiii i e 492
13-72. Control Status Register for Peripheral Receive Endpoint (PERI_RXCSR) ...cccuviiiiiiiniiiiiiiiiiinnens 493
13-73. Count 0 RegiSter (COUNTO) . uuuuuutiuteisesraerastssassaassssesasessn st s saastaasssasssassssaassannssanssannens 494
13-74. Receive Count RegiSter (RXCOUNT) .t eiiiieeeaaaeesraaaee s saaane s saaasasssannssssaansessaanneessannressnns 494
13-75. Configuration Data Register (CONFIGDATA) ...t uttiiiiiteiiaiesisies i aaass s saasssssasrsssaanressaannnessns 495
13-76. Transmit and Receive FIFO Register 1 for ENdpoint O (FIFOORL) ...uuviiueiiintiiieiineiiieerineiseesinnsaness 496
13-77. Transmit and Receive FIFO Register 2 for Endpoint O (FIFOOR2) .....cviiiiiieiiiiiii i e annee e 496
13-78. Transmit and Receive FIFO Register 1 for Endpoint 1 (FIFOLRL1) ..uuuiiiiiiieiiiiiiiiiiiiniieeinninaeeas 497
13-79. Transmit and Receive FIFO Register 2 for ENdpoint 1 (FIFOLR2) ...uuviiuiiiiniiiieiiieiiierineinneninssaness 497
13-80. Transmit and Receive FIFO Register 1 for Endpoint 2 (FIFO2R1) ....uueiiiiiieiiiiiii i eannee e 498
13-81. Transmit and Receive FIFO Register 2 for Endpoint 2 (FIFO2R2) ....uuviiiiiieiiiiiiiiiiiiinsieenninaees 498
13-82. Transmit and Receive FIFO Register 1 for ENdpoint 3 (FIFO3RL) ..uuuviiuiiiiniiiieiiiiiiierinsinneninnsanees 499
13-83. Transmit and Receive FIFO Register 2 for Endpoint 3 (FIFO3R2) ....uueiiiiiiiiiiiii i e anee e 499
13-84. Transmit and Receive FIFO Register 1 for Endpoint 4 (FIFO4R1) ...uuuviiiiiieiiiiiiiiiiii i nninaeeas 500
13-85. Transmit and Receive FIFO Register 2 for ENdpoint 4 (FIFO4R2) ....vviiiiiiiiiiieiiiiirieineeninnnanes 500
13-86. Device Control RegISter (DEVCTL) . .uuiiieiiiiiieeeiaaise s iaaaesssanse s saanressaannsssaanrssaannnssaaannessnnns 501
13-87. Transmit Endpoint FIFO Size (TXFIFOSZ) . ...uiiiuiiiiiiieiiiiiesisiinessanstssssasssssansrsssasnnssssannsessnns 502
13-88. Receive Endpoint FIFO Size (RXFIFOSZ) .uuuuuiiiiiiitiiiiinieiite s iaessiassassssisssannsssssanssinssanss 502
13-89. Transmit Endpoint FIFO Address (TXFIFOADDR) ....uuuueteiiiieiiaaie e taaane s saantessaansesssannnessaanneesns 503
13-90. Hardware Version Register (HWVERS) ...uuuiiiiiiiiiiiii i i s s sr s s snaan e anaas 503
13-91. Receive Endpoint FIFO Address (RXFIFOADDRY) ..uiuuiiiuueiiatirieiiiniesasnssisssianssnsssanessnnssannssnss 504
13-92. CDMA Revision Identification Register 1 (DMAREVIDL) ....cuuuuiiiiiiiiiiiiiesiaaisesanaaesasannsssannnesns 504
13-93. CDMA Revision Identification Register 2 (DMAREVID2) ....uiiiuiiiiiiiiiiiiiiesiniinssiisisssisasssssannnesas 504
13-94. CDMA Teardown Free Descriptor Queue Control Register (TDFDQ) ..uvvuutiiieinuiiriieiineininsrirernaesnes 505
13-95. CDMA Emulation Control Register (DMAEMU) . ... .uiiiiiiiiiii i s iiee s sraass s sane s saanne e s sannneens 505
13-96. CDMA Transmit Channel n Global Configuration Register 1 (TXGCRZL[N])..vvuuueeiiiinunririiineiiiinneriiinns 506
13-97. CDMA Transmit Channel n Global Configuration Register 2 (TXGCR2[N]).uvvvutirieriiiirinriiinerineinieanaes 506
13-98. CDMA Receive Channel n Global Configuration Register 1 (RXGCRIL[N]) «evvuuueriiiiinnriiiineriaanneiannnss 507
13-99. CDMA Receive Channel n Global Configuration Register 2 (RXGCR2[N]) +vvvvuueriiiiinnsiiiiineiiiinneeiianns 507
13-100. Receive Channel n Host Packet Configuration Register 1 A (RXHPCRIA[N])..vveiiiuiiriiniininiieiineinaes 509
20 List of Figures SPRUH87H-August 2011—-Revised April 2016

Submit Documentation Feedback
Copyright © 2011-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUH87H

13 TEXAS

INSTRUMENTS

www.ti.com

13-101. Receive Channel n Host Packet Configuration Register 2 A (RXHPCR2A[N])..vuviiiiiiiineiininiieiineiaes 509
13-102. Receive Channel n Host Packet Configuration Register 1 B (RXHPCRIB[N])..eeviiiieriiiiiieiiiineninnnns 510
13-103. Receive Channel n Host Packet Configuration Register 2 B (RXHPCR2B[N])..vvvviiuieiiiiineiiiinienininnss 510
13-104. CDMA Scheduler Control Register 1 (DMA_SCHED_CTRLL) ...uutiiutiieiiitiiiieiintinnessansisinssinnsanes 511
13-105. CDMA Scheduler Control Register 2 (DMA_SCHED _CTRL2) ....uiiiiiiiiiiiiiiiiin s snninesananneeas 511
13-106. CDMA Scheduler Table Word n Registers (ENTRYLSWI[N]) «1uuuueeiiiiiiniiiiineiiiiernisninnesasaineess 512
13-107. CDMA Scheduler Table Word n Registers (ENTRYMSWI[N]) .vvuuuiiiuiiiieiiieieiiiniisneisieesnnnesnees 512
13-108. Queue Manager Revision Identification Register 1 (QMGRREVIDL) ....coiiiiiiiiiiiiiiiiiieiiineennaneess 513
13-109. Queue Manager Revision Identification Register 2 (QMGRREVID2) ......iviiviiiiiiiiiiiiiiiiiiinniaeees 513
13-110. Queue Manager Queue Diversion Register 1 (DIVERSIONL) ...uvviiuiiiieiiiiiiiie i aneisieesnnnennees 514
13-111. Queue Manager Queue Diversion Register 2 (DIVERSION2) ....oiiiiiiiiiiiiiiiiiersiinessnineeannneess 514
13-112. Queue Manager Free Descriptor/Buffer Starvation Count Register O (FDBSCO)......uvviviuireirinnneriinnnss 515
13-113. Queue Manager Free Descriptor/Buffer Starvation Count Register 1 (FDBSC1)....vcvvvivriinririneinneinnes 515
13-114. Queue Manager Free Descriptor/Buffer Starvation Count Register 2 (FDBSC2).....ccvvviviiinririieiineinns 516
13-115. Queue Manager Free Descriptor/Buffer Starvation Count Register 3 (FDBSC3).....c.uvviiiiiriiiinnnriinnss 516
13-116. Queue Manager Free Descriptor/Buffer Starvation Count Register 4 (FDBSC4).....ccvvviviiinririeeinneinnes 517
13-117. Queue Manager Free Descriptor/Buffer Starvation Count Register 5 (FDBSC5)....vvutiiiiiiiniinineiinninnes 517
13-118. Queue Manager Free Descriptor/Buffer Starvation Count Register 6 (FDBSCB).......evvvvuireiriininriinnnss 518
13-119. Queue Manager Free Descriptor/Buffer Starvation Count Register 7 (FDBSC7)...cvvuiiiiiriiniiriininneinns 518
13-120. Queue Manager Linking RAM Region 0 Base Address Register 1 (LRAMOBASEL) ......ccvvviiiiinninnnns 519
13-121. Queue Manager Linking RAM Region 0 Base Address Register 2 (LRAMOBASE2) .......cccvvviiiieiinnnns 519
13-122. Queue Manager Linking RAM Region 0 Size Register (LRAMOSIZE) .....vvviviiiiiiniieiini e naaes 520
13-123. Queue Manager Linking RAM Region 1 Base Address Register 1 (LRAM1BASEL) ....cocvieviiiiiinninnnns 521
13-124. Queue Manager Linking RAM Region 1 Base Address Register 2 (LRAM1BASE2) .......cccvvviiiiiniinnnns 521
13-125. Queue Manager Queue Pending Register O (PENDO) +...vvviueiiieeiiiniiieninssiiasineesaasinessnnssanes 522
13-126. Queue Manager Queue Pending Register 1 (PENDL) ....cuiiiiieieiiiiii et saninessnannssannnnssaaanneess 522
13-127. Queue Manager Queue Pending Register 2 (PEND2) .. ..uuviiiiuisiiiiieiiiinsiraisssisrsisainsssaninnesss 523
13-128. Queue Manager Queue Pending Register 3 (PENDS3) ...uuiiiuiiiiieiiiiiinins s nsessinssanes 523
13-129. Queue Manager Queue Pending Register 4 (PENDA) .....uiiiiieiiiiiii it eraineeraans e sannnnssanannenss 524
13-130. Queue Manager Queue Pending Register 5 (PENDDS) .. .uuuiiiiiuisiiiiiieiiiireiriinssssinssssainsssasannesss 524
13-131. Queue Manager Memory Region R Base Address Register 1 (QMEMRBASEL[R]) ...vvvvviiiniiriieinnninans 525
13-132. Queue Manager Memory Region R Base Address Register 2 (QMEMRBASE2[R])....ovvvvviiiiineiinninnns 525
13-133. Queue Manager Memory Region R Control Register 1 (QMEMRCTRLL[R]) vvvviiininiiiiiiieiiiineinniness 526
13-134. Queue Manager Memory Region R Control Register 2 (QMEMRCTRL2[R]) vvvuvriviiriiniiiienrinninnennnss 526
13-135. Queue Manager Queue N Control Register 1 D (CTRLID[N]) - ueeeiuuuterriineeraainneiaainnessaannessaanneess 527
13-136. Queue Manager Queue N Control Register 2 D (CTRL2D[N]) . ueterruuurerrminererriinnsinninnesisinnsiaannnesss 527
13-137. Queue Manager Queue N Status Register A (QSTATAIN]) tuuteiittiiirriri i ras 528
13-138. Queue Manager Queue N Status Register 1 B (QSTATIBIN]) «eeuuuumirrrineeiniineeraainerirainnesraanneens 528
13-139. Queue Manager Queue N Status Register 2 B (QSTAT2BIN]) «evuiuuueriiriiunririinriiiiineinainssiainnnsas 528
13-140. Queue Manager Queue N Status Register C (QSTATCIN]) 1. vtvutirieriintirie i rarraieeaannes 529
I O I O I I ' o 11 531
14-2. LIDD Mode HD44780 Write TimiNg DIAGIam «.uuuuuesesruueesrsinnrssrannssssinsesisansssssassesiasnnnsssmnnnsssns 535
14-3. LIDD Mode HD44780 Read Timing DIagram ...u.ueeiesessueessterseiaeesasiasssssssansrasssaisssanssannssnnes 535
14-4. LIDD Mode 6800 Write TimMING DIiagram .. ....eeeiuueeeriieeeraainnessaanesssaansessaannessaanssssaannsessannsessnns 536
14-5. LIDD Mode 6800 Read Timing Diagram. ... .. e eeeueeessneesssinnssssassnsssassessaansssssasssssannnesssannnsssns 537
14-6. LIDD Mode 6800 Status Timing DIAGIram ...u.eeiesesrueerosssrssssrerne e sanrerarsraiessinrranns 538
14-7. LIDD Mode 8080 Write TimING DIiagram ... ....eueuueeireeeiaainnesaaannessaansessaansassaansessaannnessannnessnns 539
14-8. LIDD Mode 8080 Read Timing Diagram. ... ..eeeeeueeessuessssnnsssssssssssssnssssansssssssnsssannnssssannnessns 540
14-9. LIDD Mode 8080 Status Timing DIAGIram ...u.ueeiueerueerssissessrerse et sanresarstaiessinrranns 541
SPRUH87H-August 2011—-Revised April 2016 List of Figures 21

Submit Documentation Feedback

Copyright © 2011-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUH87H

13 TEXAS
INSTRUMENTS

www.ti.com

14-10. LCD Minor Revision Register (LCDREVMIN) ...ttt iieisiesratssisssansssssansssnassannssanss 544
14-11. LCD Major Revision Register (LCDREVMAUJ) .. ..uueiiiiiiiiiiiie e saaianesaaaase s saanne s ssansnsssannnessaannnssnn 544
14-12. LCD Control RegiSter (LCDCR) ... uuuutetiiuttesiastesiaaastsssassssssainnsessaisessssaasssssssnssssansssssannnessns 545
14-13. LCD Status RegiSter (LCDSR) . uuuuteiuttiuseratirstsssssase st st sars s tsisssanrsansssanssanness 546
14-14. LCD LIDD Control Register (LCDLIDDCR)...uuuutiutsusissrusiusssssssassatsassasssssansassanssassansnssnnssnnsns 547
14-15. LCD LIDD CSO0 and CS1 Configuration Register 0 (LCDLIDDCSOCONFIGO and LCDLIDDCS1CONFIGO0) 549
14-16. LCD LIDD CSO0 and CS1 Configuration Register 1 (LClidd_cs1_1DLIDDCSOCONFIG1 and
LCDLIDDCSLICONFIGL) . uttuututiustnsesaesatsassassassassssass e s sassaas s sas s s aastansassans s sansaassnssnes 550
14-17. LCD LIDD CSO and CS1 Address Read/Write Register (LCDLIDDCSOADDR and LCDLIDDCS1ADDR)... 551
14-18. LCD LIDD CSO0 and CS1 Data Read/Write Register (LCDLIDDCSODATA and LCDLIDDCS1DATA) ........ 552
14-19. LCD DMA Control Register (LCDDMACR) ... .uuuiiutisiaeiaeitiissasssassatsassaas s sassassasssassansassanssnesns 553
14-20. LCD DMA Frame Buffer 0 Base Address Register 0 (LCDDMAFBOBARD) ....vvviiiiuineiiiiieiiiinnnerninness 554
14-21. LCD DMA Frame Buffer 0 Base Address Register 1 (LCDDMAFBOBARL) ....vviiiiiiiieiiniinieirinininennaes 554
14-22. LCD DMA Frame Buffer 0 Ceiling Address Register 0 (LCDDMAFBOCARD) ....cviiiuuirriiiieeiiiinnesiannnes 555
14-23. LCD DMA Frame Buffer 0 Ceiling Address Register 1 (LCDDMAFBOCARL) ....uviiiiiieiiiinineiiiinnesiannnss 555
14-24. LCD DMA Frame Buffer 1 Base Address Register 0 (LCDDMAFBI1BAROD) ....vviiuiiriieiiniinieerineinnenanes 556
14-25. LCD DMA Frame Buffer 1 Base Address Register 1 (LCDDMAFBIBARL) ....cvviiiiiiiiiiiieiiieeeanaeess 556
14-26. LCD DMA Frame Buffer 1 Ceiling Address Register 0 (LCDDMAFBLCARD) ....vvvviuuiesiiinineirinnnesiannns 557
14-27. LCD DMA Frame Buffer 1 Ceiling Address Register 1 (LCDDMAFBLCARL) ...cvvvviiiiiiiiieiinrerieeinneinnes 557
22 List of Figures SPRUH87H-August 2011—Revised April 2016

Submit Documentation Feedback
Copyright © 2011-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUH87H

I3 TEXAS

INSTRUMENTS

www.ti.com

List of Tables

1-1.  Differences BEtWEEN DEVICES ..uuuuiiisiiieeiistirseiaseirierastrse sttt rss s saareraeaannerans 39
1-2. FFT Accelerator ROM ROULINES .. uutistiisstiistsiiseiisessistiasssssssissssassiassssasssassssinssasnsraneraisinnins 41
1-3. AN Y/ 2] oY € PP 46
1-4. SARAM BIOCKS .tiueieiiiiitiii ittt r e 47
1-5. SAROM BIOCKS . tuusiutiutisiiserasissssss et s et e s et 48
1-6.  PLL Output Frequency CONfigUIatiON ... .s ettt r s s e s s s s ras s r s s sa e s san e sannenas 52
1-7.  CLKOUT Control Source Select Register (CCSSR) Field DeSCHPLONS +vvvueerisrivserinrinineriseiiierinnirnns 53
1-8. Clock Generator Control Register Bits Used INn BYPASS MODE ......cciuiiiiiiiiiiiiieiiiisisisssisannnens 55
1-9.  Output Frequency in BYPasS MOGE ... ..uiuuiiiuieiineiiiteiistirss st sses s sass s sanssaasaannssannans 55
1-10. Clock Generator Control Register Bits Used IN PLL MOGE ...oiiuniiiiiiiieiiiiie e srsiee s snane s snanneeas 56
1-11. Examples of Selecting a PLL MODE Frequency, When CLK_SEL=L ....cviiiiiiiiiiiinieiiiiriniinesnnnnneas 56
I 2 O [0 o] Q=TT L (o =T L] (=] £ 58
1-13. Clock Generator Control Register 1 (CGCR1) Field DeSCIPLONS ...uviiieseiiiiieeiiinresrannresraaneesanneess 59
1-14. Clock Generator Control Register 2 (CGCR2) Field DeSCIPLONS ..uuuiviuuseiriinresiiinreiriinnsssainnrssaainness 59
1-15. Clock Generator Control Register 3 (CGCR3) Field DeSCHPLONS +.uvviuseiieerintirineritiinesrineisinesanrerns 60
1-16. Clock Generator Control Register 4 (CGCR4) Field DeSCIPLONS ...uviiieseiiiiieeiaiiererriinresrnineesannness 60
1-17. Clock Configuration Register 2 (CCR2) Field DeSCrPtONS .uuuiiiutteirinresriiiressinnnsisaisssssiinesisannnesss 61
1-18. Power Management FEAUIMNES ..uuiiiuueeiiisteiiiser s rr e r s ar s aa e asanne s aaannenrannns 62
1-19. DSP POWET DOMEAINS 1utuuttiuseiutensnsassessssaase et sass st setasssaastas st s s aannsranstanesnns 63
1-20. Idle Configuration Register (ICR) Field DeSCIPONS +..uuuuettiiiieeiiiiesisiisesssainsesisasssssannsessaannnesas 65
1-21. Idle Status Register (ISTR) Field DeSCIPUONS ...uuutiutiiieiitirieiari st arer s raes s saesraaeaas 66
1-22. CPU Clock Domain 1dle ReqUITEMENTS ... ...ttt eiiaiaee s s iee s saaas et sanse s saansaessaannessaannessaannressnns 67
1-23. Peripheral Clock Gating Configuration Register 1 (PCGCR1) Field DeSCriptions ......ccevviviuneiiiinnnsiinnnes 68
1-24. Peripheral Clock Gating Configuration Register 2 (PCGCR2) Field DeScriptions ......coevvveeriieiiieininninness 70
1-25. Peripheral Clock Stop Request/Acknowledge Register (CLKSTOP) Field DescriptionS......c.vveeviieininninens 71
1-26. USB System Control Register (USBSCR) Field DeSCHPtONS «...uutsiiiiiereiiiinssrsinnsinsinnsssninsesisannness 73
1-27. RTC Power Management Register (RTCPMGT) Field DeSCHPONS +..uvvivueiriesiiieiineiiineiineinieesanneanees 75
1-28. RTC Interrupt Flag Register (RTCINTFL) Field DeSCIPONS. .. .uuttiiiiaeteiraieeesniinresnaianessaanesssannness 76
1-29. On-Chip Memory Standby MOGES. . ...ueiiiiiiiiiiei i r s sr s s s a s as e s saanneaaannes 77
1-30. LDOCNTL Register Bit DeSCrIIPtONS .. uututtrteiiseinseiastirss s erae e raa s s s r s saasraaessanssannans 81
I 3 O I 5@ B o g1 0] /= L1 81
I o 11T =T o] 1T U 7= (0] oL 84
IR 2 TR 101 (=T 1 110 A 1= o [ 88
1-34. IFRO and IERO RegiSter DeSCIIPIION . .. uueeetiatesiaatesssaaneessaanressaanesssaansssaaannessaannnsssannnessnnnns 89
1-35. IFR1 and IERL RegiSter DeSCIiPtION .. u et usseetsuatessastssssasnnessaansssssannrsssasnnsssaannesssannsssssnnesssnnns 90
1-36. DIE ID REGISIEIS . utttutiutesateratetae it a et e e s s et e e s s et e s s a e s e e s et E e 92
1-37. Die ID Register 0 (DIEIDRO) Field DESCIPUONS ... uuteiieteinaiaeesaainessaaanessaansessaansessaannressaanneesann 93
1-38. Die ID Register 1 (DIEIDR1) Field DeSCIPUONS .uuueetineesisineesssssesisisssssasssesisassnsssannressannnsessns 93
1-39. Die ID Register 2 (DIEIDR2) Field DeSCIIPtONS .uuuiueeiistiiteiiseiseesitisissiisssnsssansssnsssansssnsssaneans 93
1-40. Die ID Register 3 (DIEIDR3) Field DESCIPUONS ... uuteiieeeiaaianesaaanessaaannsssaansessaannassaannressaanneesann 94
1-41. Die ID Register 4 (DIEIDR4) Field DeSCIPUONS .uuueeiisueesisinnessnisnesisisssssasssesisassssssannressannnnessns 94
1-42. Die ID Register 5 (DIEIDRS5) Field DeSCIIPUONS ..utiueeiiseiiiieiieisie it isssnssanessnsssinsssnnssaneans 94
1-43. Die ID Register 6 (DIEIDRG) Field DESCIPUONS .. .uuteiieteiiaieesaaanessaaiassssaansessaansasssannressaanneesann 95
1-44. Die ID Register 7 (DIEIDR7) Field DeSCIPUONS .uuuteiiiueesisinneissinesisisesssassesisansssssannressannnnessns 95
1-45. EBSR Register Bit Descriptions Field DeSCHPONS ..t uueiutereeiineiries it iarrissrasssiessarsraasaaeens 96
1-46. LDOCNTL RegiSter Bit DESCIIPHONS . .. tieetiaeeeiaaaessraaeessaanressaaarsssaannsessaanrsssaanneesaannrsssnnns 98
1-47. LDO CONLIOIS MAUITX +uuuuustsuunsruseiisnessersssssssmisnsrseiasssminerasstsiserinsrine ittt 98

SPRUH87H-August 2011—-Revised April 2016 List of Tables 23

Submit Documentation Feedback

Copyright © 2011-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUH87H

I3 TEXAS
INSTRUMENTS
www.ti.com
1-48. LDOCNTL Register Bit DESCIIPONS 1.uuuuueiistiiteiissiate i sasrsrss i san e ssis s saanssanesaness 100
1-49. LDO CONLIOIS MALITX 1 st uuuassussssssssssesusesasssssssasss s sassesasssass s sassssasssasssasstassssasrsannsrnnsins 100
1-50. Output Slew Rate Control Register (OSRCR) Field DeSCrHPONS ..vvviiuieiiiiiseiiiieriirerninnressaineess 101
1-51. Pulldown Inhibit Register 1 (PDINHIBR1) Field DeSCrPtiONS ...cvueerietiiiiriaeiiteiiisiiesnineianessinssannss 102
1-52. Pulldown Inhibit Register 2 (PDINHIBR2) Field DeSCHPIONS ... ..uteiiiite it eaiaieerrniee e ssnaeesnnnneas 103
1-53. Pulldown Inhibit Register 3 (PDINHIBR3) Field DeSCHPtIONS «..uuuteiiiitriiiiinrersiiaesisninnesssinesiannnenss 104
1-54. Channel Synchronization Events for DMA CONtrollers. ... ..evveeiiieiiiieriiniesiiesnenieesansssnassnes 106
1-55. System Registers Related to the DMA CONrOllErS ...u.ueiiieiiieiiiiirii i s raas 106
1-56. DMA Interrupt Flag Register (DMAIFR) Field DeSCIPLONS ..uuiuisiiiiiteiiiinneisiirsniinnsisainnssaninnenss 107
1-57. DMA Interrupt Enable Register (DMAIER) Field DeSCHPONS ..uvuueireriieiiiiriteriisiaearnessansssinesinnss 107
1-58. DMAnN Channel Event Source Register 1 (DMANCESR1) Field DeSCHPLONS .uvvvueivseriseiiiserinrirnenns, 108
1-59. DMAnN Channel Event Source Register 2 (DMANCESR2) Field DeSCrptions .....vvvvuiesiiiinreiiiinnsirninness 108
1-60. Peripheral Software Reset Counter Register (PSRCR) Field DeSCriptions ......evvveriiuiiriiniiniriieiineinaes 109
1-61. Peripheral Reset Control Register (PRCR) Field DeSCHPUONS .. ..uuiiiieieiiiiteeiniaeeerrainnesaaaneeasanneess 110
1-62. Effect of USBSCR BYTEMODE BitsS 0N USB ACCESS ..tiutiiisiiinieiiniiiiiiiisiiiiiisiieisninn 111
2-1.  Computational Complexity of Direct DFT Computation versus Radix-2 FFT ......vvviiiiiiiiiiiiiiiniinnnns 115
2-2.  Available HWAFFT ROULINES . .uuiuseiististerseiatssssiasssssssasss e saasssasssanssassiansesannssses 127
2-3.  FFT Performance on HWAFFT vs CPU (CVpp = 1.05 V, PLL =50 MHZ) ...vvviiiiiiiiiiiriiee e 130
2-4.  FFT Performance on HWAFFT vs CPU (CVy, = 1.3 V, PLL = 100 MHZ) ...uviiiiiiiiiiie s e 131
3-1.  DMA CoNtroller MEMOIY IMaP . uueeeiieeesiantaeiaansessaaateesaaansessaaneessaannsssaanessaannnessaannnsssnnnnssss 140
3-2. Registers Used to Define the Start Addresses for a DMA Transfer.....ooveeeiiiiiiiiiiiiiiiiiininnnaas 141
3-3.  Destinations/Sources That SUPPOrt DMA BUISHING ..veueeiiueireeiinsirieiisriss s ansrssssanssansesnns 143
3-4. System Registers Related to the DMA CONtrollers ...ivueiieiiieiiiiiiiii i raaes 153
3-5.  DMA Controller O (DMAD) REGISIEIS . uuututiuutesiiatneisisnessiinsessainrsssasrsssainsssaassssisaisnsssasnnsins 153
3-6.  DMA Controller 1 (DMAL) REGISIEIS «uuutiuueiueersnisuessatirte it sas s sarsannssanes 154
3-7. DMA Controller 2 (DMA2) REQISIEIS .. uuueiieieeiataeiaaaatesaaansessaaanrsssaanrssaaanssssaanssssannnessannnnssns 154
3-8.  DMA Controller 3 (DMA3) REQISIEIS . uuutuiiiuutesiiutneisisneiriiatessainressassnsssaissssaaaisssisasnnsssasnnsins 155
3-9.  Source Start Address Register - Lower Part (DMACHMSSAL) Field DeSCription .....cvvevvierrieerieeinnenns 156
3-10. Source Start Address Register - Upper Part (DMACHMSSAU) Field DeSCription .....cvvvevvieeiinnirineinnens 156
3-11. DMA Destination Start Address Register - Lower Part (DMACHMDSAL) Field Description...........vevuees.. 157
3-12. DMA Destination Start Address Register - Upper Part (DMACHmMDSAU) Field Description .........coevvuae. 157
3-13. Transfer Control Register 1 (DMACHMTCR1) Field DeSCHPLON .. .uvtiiiit it eiiiine e rrninesnnine e annes 158
3-14. Transfer Control Register 2 (DMACHMTCR?2) Field DeSCIPLONS .uuveiiiiuireiriinreiriinnrerninnreisiinesanans 159
O T4 1= Y@= 1 1= g o F= T gl =T 0 L] (= £ 165
4-2.  Time and Calendar Alarm Data ..uvueuvssiessiriseiirerne i 166
4-3.  Time/Calendar AlArm SEtlNGS «.uuueeerruereireirriee et taare s sraae s tras et e tessaanrsssannressaannns 167
S o 100 o T (] 3 o] £ 170
T = O =T L1 1= =N 171
4-6. RTCINTEN Register Field DeSCrPUONS ..uueuiiutstiietersiiateissisesssiisssssaissssssisssssanssessaansnsssannns 173
4-7. RTCUPDATE Register Field DeSCriPtiONS . ... uusereeiasetsessistsrsssasssssesaseisisssansssisssanssaarerasianns 173
4-8. RTCMIL Register Field DeSCIIPHONS . ... .uteieeiiiiaeeeiaa e sraaae s saaae s s saaase s saaasassaanressaanressaanness 174
4-9. RTCMILA Register Field DeSCrIPIONS .. .uuttirueteiriiateissieeeisiisessssissssssasssssaassesssasssssannnessannnes 174
4-10. RTCSEC Register Field DeSCrIPtONS «uuuutiseiiteiiseiseesistisss s sans s rasssis st siassanssasesannannes 175
4-11. RTCSECA Register Field DeSCrIPUONS . .vuvustiistirserississeristsrse e sasrssisssasaareraeianns 175
4-12. RTCMIN Register Field DeSCriPtiONS ... .uuseiteiisieseisiies s ssassestsassessaansssssaasssssannrsssaannnes 176
4-13. RTCMINA Register Field DeSCHPIONS 1. vt iuueiusersesasesssrrasts s saarssase e ssis et sarssarsransanns 176
4-14. RTCHOUR Register Field DeSCriPtiONS . .. eaeteianteasaianeessaaeessaansessaansssssaansessaanssessannressannnes 177
4-15. RTCHOURA Register Field DeSCriPtiONS . uuuuuuueetrauetessineeissiseesssissssssssssssisssssanssessannnssssannns 177
4-16. RTCDAY Register Field DeSCriPtONS «uuuuiiutiieeiiseistesa s ras st siassaan s raseaannanaes 178
24 List of Tables SPRUH87H-August 2011—-Revised April 2016

Submit Documentation Feedback
Copyright © 2011-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUH87H

I3 TEXAS

INSTRUMENTS

www.ti.com
4-17. RTCDAYA Register Field DeSCIIPUONS . .uuiuueiistirteiiseisseriatsrss st s e s saarsaisssanssaareransianes 178
4-18. RTCMONTH Register Field DeSCrPIONS ... eteiiiitteiiiaete s iee s saaee e saaan e s saanae s ssannsessaanresaannnes 179
4-19. RTCMONTHA Register Field DeSCriPtONS .. .uutseirieteiriitesssisrssssisnsssaisssssasesssasssesssansssssannns 179
4-20. RTCYEAR Register Field DeSCIIPtONS . .uuiuueiiutirseiiseisssraatsssssassssss e s sansssisssnnssaanssaneianes 180
4-21. RTCYEARA Register Field DeSCIPHONS ...uueteiiitteriiatessaianessaanessaannsssaannesssanssessannressannnes 180
4-22. RTCINTFL Register Field DeSCrPIONS . .uueiuuteiisieeeisiinesississesisasssssasssesssansssssasnsessasnssssssnnnes 181
4-23. RTCNOPWR Register Field DeSCIPLONS «..uuueeiiseiiieeiitsrasiissrssiansssisssasnssisssanrssnsssassannssans 182
4-24. RTCINTREG Register Field DeSCIPUONS ....uuiteiiieteiiiateessaantessaannessaansssaanesssaannessaannnsssannns 183
4-25. RTCDRIFT Register Field DeSCripliONS . .uuuuuuueetisueeeisisessssinsesisisssssaissesiaansssssansssssaarsssainnns 184
4-26. RTCOSC Register Field DesSCriptioNS ... .u e ettt sasssssssis et saanssasssansnnes 184
4-27. RTCPMGT Register Field DeSCIPIONS v uuuusttusstruseiaseianeristssssssisrsasrs s saresass e 185
4-28. RTCSCRL1 Register 1 Field DeSCIPLIONS . uuuuuuutssrsetessaessssisnssssanssssaissessaisssssanssessannnsssannns 186
4-29. RTCSCR2 Register Field DeSCIPLONS . .uuiuueiiuserseiieisistristsrss i st ssiessaasssiss i s raeaanes 186
4-30. RTCSCRS3 Register Field DeSCHPLONS .uuuvuseiistsrseriseisiseristsrsssisrsrare s rasrssisssaraareraeranns 187
4-31. RTCSCRA4 Register Field DeSCIPLIONS . .uuetiueseirntsissiaeesisaisesssaissssssasssssanssessaansssssannsessannnes 187
5-1.  Unlock Sequence for the Watchdog LOCK REQISIEIS ... uuuiiuiiiieiiiiiiie i e naaes 193
o VLY - (o g To (oo T T 41T g =T 0 L] (] N 194
5-3.  General-PurpoSe TiMer O REQISIEIS. 1.uuuutiisteeirintesiaiatressasressaaareesaasssssassnssaaansestaannsssannnesss 194
5-4.  General-Purp0ose TiIMer 1 REQISIEIS. . uuuuiuettutirteiintirte it rae s saatsraas e rare e aannsaannss 194
5-5.  General-PurpoSe TIMEr 2 REGISIEIS. ... uuetieeeetratesiaaattessaantessaanreesaaaneesaannssaaannessaannnssaannnesss 194
5-6.  Timer Interrupt AQQregation REGISTEN ...uuuiiuesetiiteeirire s srainr s ssiae s ssaasssasasnesisasnessannnnssns 195
5-7. WDKCKLK Register Field DeSCriPtiONS .. ..uuuuesirstsrseiiterseiassssissiasssssssanssssssansasassrasiannesanns 195
5-8.  WDKICK Register Field DeSCHPIONS .. .ueiieeeiiieteeiaatretsaaetessaaase s saanresaaannssaaannessaannnssaannnesss 195
5-9. WDSVLR Register Field DeSCriptiONS . ... uueeeiiiutesiatssisistessaianesssanrsssaisnsssainesssainnsisainnesss 196
5-10. WDSVR Register Field DeSCIIPONS «.uuttiuueiieirississssatirts s saeesaar s s sars i s sanrsaasssanes 196
5-11. WDENLOK Register Field DeSCHPONS ....uuueeeiiiiieiiiat e saatesssaneessaansessaannessaannesaannnesaaannesss 197
5-12. WDEN Register Field DeSCrPtIONS ... uuueeiiisteeiiistesianatsessasssssaiassssaaasssssasssssaansssisannsisannnesss 197
5-13. WDPSLR Register Field DeSCriPliONS ... u . uetsttsssiatinteiaseiassrasssssssiss s saresarssaesainssanns 198
5-14. WDPS Register Field DeSCIPUONS . uuuuueiiuetristisssssssiasserseiasesissrassssss s assssare e 198
5-15. TCR Register Field DeSCriPliONS . .. uuuussesiautssisissnessiiatssssisrsssasnnsssainsssssarssssaaisnestaanesisannnssss 199
5-16. TIMPRD1 Register Field DeSCHPLONS . .uuuueeruutirutesnrinteiseiaeesssiasssisssatsrasssasssarssasiainssanns 200
5-17. TIMPRD2 Register Field DeSCHPONS ...uuiuueteeiiiieiiiateeisaaetessaanse s saane s ssannssaaannessaannessaannnesss 200
5-18. TIMCNT1 Register Field DeSCIPLONS . .uuuiiuuteeiristesiiatssisisrsssiiansssainsssssaisnstaainnesssasnnsiaannnesss 201
5-19. TIMCNT2 Register Field DeSCrIPtONS ..uiueiretiieeieiiteiiseiaees s asssa e rass e sns e sainssaness 201
5-20. TIAFR Register Field DeSCIIPUONS .. ...ueeiiteeiiaeteeiaateessaanr e ssaanre s saanessaannssaaannessaannnssaannnesss 202
6-1. eMMC/SD Controller Pins Used in EaCh MOdE......cviiiiiiiiiiiiiiiiiiiii i 207
6-2. eMMC/SD MOUE WHE SEOUENCE . .utuuttiuseineesnesasessae s sasesaee st saas s s sats s aannssanssannssanes 208
6-3.  eMMC/SD MOdEe REAA SEOUENCE ..uurustiseerntiissssss it rassesse et ss s sasssassasaresareaainesanns 209
6-4. Description of eMMC/SD INterrupt REQUESES . .ueiiuuieiiiiieiiiiiine it isates s ssaans s sainrsasanness 220
6-5. Embedded Multimedia Card/Secure Digital 0 (eMMC/SDO0) Card Controller Registers .......ccvvvevvineinnesn. 231
6-6. Embedded Multimedia Card/Secure Digital 1 (eMMC/SD1) Card Controller RegiSters .......covvveeviseinneens 232
6-7.  SD Control Register (SDCTL) Field DeSCIPLIONS ..uuueeiiiiueeiiiinesisisesisaissesisasssirarnressannssssaannns 233
6-8. SD Memory Clock Control Register (SDCLK) Field DeSCHPLONS «.uuveireiieiriariinsrinsianernneiaiessinnians 234
6-9. SD Status Register O (SDSTO) Field DESCIPLIONS .uvuuseiiueirnriissirisesisnsriseinssrirs i 235
6-10. SD Status Register 1 (SDST1) Field DeSCIPONS . .uuueiiiiueiiiiinesisisesisiisresianrssiaansssrannressainnns 237
6-11. SD Interrupt Mask Register (SDIM) Field DeSCrIPtONS c.uuuutiiutiiieiiteriseiaiesiesrariae i sraseraneaaaes 238
6-12. SD Response Time-Out Register (SDTOR) Field DeSCIPLONS .uuvuutivseiiseiiieeriiiiriinne i 239
6-13. SD Data Read Time-Out Register (SDTOD) Field DeSCIPLONS +..uuuriiiiereiiiinreiriinrsisiinnsissinnesiaanes 240
6-14. SD Block Length Register (SDBLEN) Field DeSCrPtONS ...uuiiueiiiseiiteiiieiiieriainsiassannesiseiaeanaes 240

SPRUH87H-August 2011—-Revised April 2016 List of Tables 25

Submit Documentation Feedback

Copyright © 2011-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUH87H

I3 TEXAS
INSTRUMENTS
www.ti.com
6-15. SD Number of Blocks Register (SDNBLK) Field DeSCIPtONS ...uviiuteiieeiiiiriiiisisssiesriaesaesninenans 241
6-16. SD Number of Blocks Counter Register (SDNBLC) Field DeSCIPLONS ..uvvueivissiiiiiisriiierineiaineninnians 241
6-17. SD Data Receive Register (SDDRR1) Field DeSCHPtIONS ... .uueiiiiesiiiiianeiniianssisisesisaissesiaannnsisannes 242
6-18. SD Data Receive Register (SDDRR2) Field DeSCHPLONS . ..uuuvuteiistiiteiineiaieerinriasssinsiannsraseiaeeaans 242
6-19. SD Data Transmit Register (SDDXR) Field DeSCriptioNS. .. .uuuvsiiistiireiiseiiiriasnisaseaseiainanans 243
6-20. SD Data Transmit Register (SDDXR2) Field DeSCIPONS .. .uuviriiueeiiiieesiiiinssisiiesisaissessaanssssannnes 243
6-21. eMMC Command Register 1 (MMCSD1) Field DeSCIIPtONS +..uuviisiiiieiieiiieriiesisanernnenaeenaes 244
6-22. eMMC Command Register 2 (MMCSD2) Field DeSCIPLONS ..uuuueeeiiiieeeiaainessaainessaaannessaansessaannes 245
6-23.  COMMANG FOIMAL utiutiistiiteriseiasir st e s et a s e s s s s e s s s n e raaeaanesanns 245
6-24. SD Argument Register (SDARGL) Field DeSCriPtONS .uuiueirietiisiiieiieriseaerine e sinrsreesnes 246
6-25. SD Argument Register (SDARG2) Field DeSCrPLONS 1.uuiiueirssiissiiineiiseiasnissrassssisesinrsssesns 246
6-26. R1, R3, R4, R5, 0r R6 RESPONSE (48 BilS) . uuuuetiiuuueeiiisnesiiisnnsssanstessaanssssaannsessannnssssinnsssssnnnes 248
6-27. R2 RESPONSE (136 BilS) tuuueiuuteiutinuetinterseiatessetassssa s s s tae s s raas s saa s e n s sas e aanesannranes 248
6-28. SD Data Response Register (SDDRSP) Field DeSCriptioNS ....uuuiisiiiseiiseiiiriisniasnneasenaneenans 249
6-29. SD Command Index Register (SDCIDX) Field DeSCIPUONS «.vuviiuueeiriinneiniinnesisiinesssainsesisannsssannes 249
6-30. SDIO Control Register (SDIOCTL) Field DeSCIIPtONS .. vuvuueireeritsissesiarirsssaassairerisssaessinrsasesns 250
6-31. SDIO Status Register O (SDIOSTO) Field DeSCriPtiONS...uvueiristiisirisiiriseiirir s raarsraaesns 250
6-32. SDIO Interrupt Enable Register (SDIOIEN) Field DeSCrPliONS ....uuueiiiiieeeiiiinesisiinesisiissessaansnsssanns 251
6-33. SDIO Interrupt Status Register (SDIOIST) Field DeSCHPLONS .. vvvutirieeiiterieeiirrieeraesisrarernaerns 251
6-34. SD FIFO Control Register (SDFIFOCTL) Field DeSCIPONS +1.uuiiiseiiririseiieiriniassisssinsnseraneaaaes 252
7-1.  UART Supported Features/CharacteristicsS by INSTANCE .....uviiiiiiiiiiiii i e aaees 255
7-2.  Baud Rate Examples for 50-MHz UART INPUL CIOCK . .uuiueiiieiiiiieiiiiiiieieeisiee s s s e e naes 258
7-3.  Baud Rate Examples for 60-MHz UART INPUEL CIOCK ....nnnneiiiiiii i i err e s annes 258
7-4.  Baud Rate Examples for 100-MHz UART INPUL CIOCK. .. .uuueiiiiiieiiiiiee s s ssinnsssannnessainnes 259
7-5.  UART SigNal DESCIPIONS . utuuuttisetsustsstssseiasersssasssssssasss e sase s sras s s saassrasstsnnssannssnes 259
7-6.  Character Time for Word Lengths ... ..ot r s e e s s nne s rranne e s ranneeans 262
7-7.  UART Interrupt ReqUESES DESCHPIONS .uuuiuuutteiiateiiiatssssisrsssiiansssainessssannstaainnestsannesiaannnesss 265
= TR 0 7 =T 11 =T 268
7-9. RBR Register Field DeSCHPONS ...ttt isaaessaar e s saaane e ssaaas s saaans e s saannessaannnessaannnssns 269
7-10. THR Register Field DeSCripliONS . .. e uusesisstssisssnessaatssssasressaanrsssaiasssssaissssaainnestsanestsannnssss 270
7-11. 1ER Register Field DeSCriptiONS . . .uuestiruseiatineeiastissssiaterse s sssssaan s rase e ssanssannesns 271
7-12.  1IR Register Field DeSCIiPIIONS . ..t iateeiieteeraaateeaaane e s aanr e saaaane s ssannessaannnsssannessaannnsssannnnssnn 272
7-13. Interrupt Identification and Interrupt Clearing INformation ........oooeeiiiiieiiiiii s aees 273
7-14. FCR Register Field DeSCriPtiONS . .. uueseiueesstirutssss st rass st s rass e asar s e sannssanns 274
7-15. LCR Register Field DeSCHPtONS ...ttt iiiteeiiate st e ss e ss s s e s sa s e s ssane s saaann e s saannnssaannnessn 275
7-16. Relationship Between ST, EPS, and PEN BitS iN LCR ....uuuiiiiiiieiiiiie i i rsins e ssinnesnnineees 276
7-17. Number Of STOP BitS GENEIAtEA . .. .uiuuttiuseiiteriseiieeriatra e sar s ras s aaaernes 276
7-18. MCR Register Field DeSCrPtIONS ...t iiieteeiaateeasaaetess e s aaane s ssaaa s e saaannessaannnsssannnessannnnssns 277
7-19. LSR Register Field DeSCIPIIONS .t uuuutstriassersanesssisnesssisnssssaanssasansestsasssssasssessaannnssssnnnsssns 278
7-20. SCR Register Field DeSCIPLONS .uutiuteiseiseerasirsesat s ssee s sarssase s e saanssanes 280
7-21. DLL Register Field DESCIIPHONS ...u.uuetstitteiaaatesaaaneesaaaneesaaaane s saannessaannssssannessaannnsssannnessnn 281
7-22. DLH Register Field DeSCrPtONS .. uuuiuusesisstseisastessaiatssssasssssasarsssainsssssaansssaansesssannesssannnesss 282
7-23. PWREMU_MGMT Register Field DeSCriPtONS ...uutirteiiuiiieiissisisesisnss s s sassssnsssnnssannssns 283
8-1.  Serial Peripheral Interface (SPI) PiNS ..uuuiuuiiiiiiiiiiii s raes 288
8-2.  Definition Of SPIMOGES 1.uuuiiiitiiisiiiii i e 289
8-3.  SPIMOUIE STAtUS BiItS +uuuueiuuteiseinueeraterte it ssae s s taae s s s s e e s sa s e r s ran e aae e s ranees 291
oY N =015 (=] £ 300
8-5. SPICDR Register Field DeSCIPLIONS .. uuuttiuetetiaatesrsietessiassessaiaersssassssssasssssaaasesisassnessasnnesins 301
8-6. SPICCR Register Field DeSCIPLIONS .. uuttiuseieereeiaseesatsate s sarsrass s sanrsaanesanes 301
26 List of Tables SPRUH87H-August 2011—-Revised April 2016

Submit Documentation Feedback
Copyright © 2011-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUH87H

I3 TEXAS

INSTRUMENTS

www.ti.com
8-7. SPIDCR1 Register Field DeSCrIPONS ..uuuueeiistirteiintirteiiseiseesiassaaessias st sarssss e saanssanns 302
8-8. SPIDCR2 Register Field DeSCIIPONS .uuuuetiistiiseiistirteiiseiasesissiassisrsaass i s s 303
8-9.  SPICMD1 Register Field DeSCHPLIONS . .uuuiiuueeeisiustesianatssisasressaiaressaansrsssasssssaaissesisasnnstsainnesss 304
8-10. SPICMD2 Register Field DeSCIPONS . .uuuuetretireeiiatiite i iatesrae s s saar s rias e ssars e sainssanns 305
8-11. SPISTATL Register Field DeSCIIPIONS .uuiuuiiisirissiiiriaie s ras e anes 306
8-12. SPISTAT2 Register Field DeSCIPIONS +uuuuuutetiiutseirieressiiaressainrsssinsrsssasssssasainesisarsnessarnnsins 306
8-13. SPIDATL Register Field DeSCrPLONS v uuiuetietiresiatirte e ise s sas s rass s e sarssaesaanssanss 307
8-14. SPIDAT2 Register Field DeSCIPUONS 1.uuiuettstirsessrerte s s s sar s raessanssanns 307
9-1.  Operating Modes of the 12C Peripheral.......c.cviiiiiiiii i i e 317
9-2.  Ways t0 Generate @ NACK Bit...uuueiusirueiiniteiasirsrite e ss st san s sanesns 317
9-3.  Descriptions of the 12C INterrupPt EVENTS ... r e s e s rra e e s raanne s sannnneess 322
LS S 1 O L= 111 =T £ 324
9-5. ICOAR Register Field DeSCriPtiONS . ... eieeiatisseseirte e saeesiae s sar s rass e ssare e sainssannss 324
9-6. ICIMR Register Field DeSCIPLONS . ..uueetieteiraatesraateessaanressaantessaansesaannssaaannessaannnssaannnesss 325
9-7. ICSTR Register Field DeSCrIPLONS «.uuuusetiisteetsiastesraaatssssasrsssainnsssaisssssassnssaaissesisanestsasnnssss 326
9-8.  ICCLKL Register Field DeSCriPtiONS ... uueueersttsssssassnans e iasssss s sssssansssasstasssarssasisnnssanns 329
9-9. ICCLKH Register Field DeSCIPUONS .. .uuttietesiiteeiaantessaansesaaaneessannrsssaannessaanrssaannnessannnessnn 329
9-10. ICCNT Register Field DeSCHPtIONS ... .uueetiissseisistessaiatsessassessaiaressaannssssasrssaainsssssannssaannnesss 330
9-11. ICDRR Register Field DeSCriPtiONS. ... e e ersttsseistirte e iasesaserses s sarsrass e ssass e saanssanns 330
9-12. ICSAR Register Field DeSCHPIONS .. ... ettt iiite et e rs e s s s e s sa s e e saann s saaann e s saannnssaannnesss 331
9-13. ICDXR Register Field DeSCrPtiONS ... uusetisssetriustessaaatssssasssssaanrsssaasssssassnstaainsesisasnnstsasnnesss 331
9-14. ICMDR Register Field DeSCHPLONS +..uutiueiratirtesss it ss e ssas s rss s san s saneaainesannss 332
9-15. Master-Transmitter/Receiver Bus Activity Defined by RM, STT, and STP BitS .....coviiiiiiiiiiiiiiiiiiennnns 334
9-16. How the MST and FDF Bits Affect the Role of TRX Bit +.vuueiiieiiiiiiiiiiiiiiiiiiiiiiiinaas 335
9-17. ICIVR Register Field DeSCriPtONS . v ettt iitisteiastssas st raae s s s sassan s rasesasssanrsannesns 336
9-18. ICEMDR Register Field DeSCIPHONS .. .uuiiieeeeiiaiesiaatestsaaatessaaaseesaaanssssaannssaaannsssaannnesaaannesss 337
9-19. ICPSC Register Field DeSCrPtIONS ... uuueetiiseeiiastessaiatssssasssssaaassssaanssssasnssaaannssisasnsssannnesss 338
9-20. ICPID1 Register Field DESCHPLONS +.uuueiueerstirssssunsiaste e iasessias e sssssantssasstansssanssaesainesanss 339
9-21. ICPID2 Register Field DeSCIPLIONS . uuuteiieteeiiaeeeeraaatessaaneessaaneessaannssaaanessaannnessaannessaannnesss 339
0T T 7SR T T F= LN D 1= 2o ] o) 345
10-2. Example of Sign EXtENSION BENAVIOT ...uueiieiiiiiiiiie s r e s r s e e aaness 352
10-3. PACK and Sign Extend Data Arrangement for 8-Bit Word Length.........cccviiiiiiiiiiiiiniiiiiiiiiinaen 352
10-4. PACK and Sign Extend Data Arrangement for 10-Bit Word Length .......coviveiiiiiiiiiiiiiiiiiinnieeea 353
10-5. PACK and Sign Extend Data Arrangement for 12-Bit Word Length .......ccoviiiiiiiiiiiiiiiiiiiieae 353
10-6. PACK and Sign Extend Data Arrangement for 14-Bit Word Length ........coviiiiiiiiiiiiiiiiciiae 353
10-7. PACK and Sign Extend Data Arrangement for 16-Bit Word Length ........ovvviiiiiiiiiiiiiiiiiinnieeeas 354
10-8. PACK and Sign Extend Data Arrangement for 18-Bit Word Length .......ccovviiiiiiiiiiiiiiiiiiieae 354
10-9. PACK and Sign Extend Data Arrangement for 20-Bit Word Length .......ccoviiiiiiiiiiiiiiiiiiiiae 354
10-10. PACK and Sign Extend Data Arrangement for 24-Bit Word Length .......covvieiiiiiiiiiiiiiiiniii e 355
10-11. PACK and Sign Extend Data Arrangement for 32-Bit Word Length .......ccovviiiiiiiiiiiiiiiiiniiieae 355
10-12. DMA ACCESS 10 128 1. ittt s s s s e s s ar s sa i r e a s aaaas 356
10-13. 12S0 Register Mapping SUMIMAIY . ...eeeueueeessassnsssanssessasnsssaannessainnssssasnsstmsinesissinetmarnnnsis 358
10-14. 12S1 Register MappPing SUMIMAIY . ...uueuueesusesrussssesase e tass st tas s tasstsisssarsaietareaaines 358
10-15. 12S2 Register Mapping SUMIMAIY . ..uuueiueerussssussrssssse ettt 359
10-16. 12S3 Register Mapping SUMIMAIY . ...eeeueueeessassnsssanssesrasnsssaassessaasnssssasssstasinnesissinstmarsnnsis 359
10-17. 12Sn Serializer Control Register (I2SSCTRL) Field DeSCrPtONS. ...vvveirieiiieiieiaieririessiassanesaes 360
10-18. 12Sn Sample Rate Generator Register (I2SSRATE) Field DeSCriptions .....vvvvviieiiiiiiniieiiiinininninaees 362
10-19. 12Sn Transmit Left Data O Register (I2STXLTO) Field DeSCrPLiONS ...uveeiiiiuiriiiiireiiiiernineeannneess 363
10-20. 12Sn Transmit Left Data 1 Register (I2STXLT1) Field DeSCHPLONS +.vuviveriiteiieeiieerineiieisinsrannerness 363

SPRUH87H-August 2011—-Revised April 2016 List of Tables 27

Submit Documentation Feedback

Copyright © 2011-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUH87H

I3 TEXAS
INSTRUMENTS
www.ti.com
10-21. 12Sn Transmit Right Data 0 Register (I2STXRTO) Field DeSCriptioNs .....vuvvviviiuriiiieiiinirinrneenaaes 364
10-22. 12Sn Transmit Right Data 1 Register (I2STXRT1) Field DeSCriptioNS ....vvuvivieiissiiieiiiiirinnnenaaes 364
10-23. 12Sn Interrupt Flag Register (I2SINTFL) Field DeSCHPLIONS wuuuuuetsiriietrerriinressninnsississsssainnssaninnesss 365
10-24. 12Sn Interrupt Mask Register (I2SINTMASK) Field DeSCHPONS .. uvvueriiueiriariiteriasiaeesneeranessnnesannss 366
10-25. 12Sn Receive Left Data 0 Register (I2SRXLTO) Field DeSCrPtONS ..vvuuivieiritirieiinieriseisieesinneanes 367
10-26. 12Sn Receive Left Data 1 Register (I2SRXLT1) Field DeSCrPtONS ..v.uuuteiriitsirninressiineeisninessananneess 367
10-27. 12Sn Receive Right Data 0 Register (I2SRXRTO0) Field DeSCrPtioNS...uuvetivtsiieeiiieerinsineerinrrnneesass 368
10-28. 12Sn Receive Right Data 1 Register (I2SRXRT1) Field DeSCrPtioNS..uuuvuriiutsriseiiireriseiiisisinsrinerns 368
B O o Y/ 1=T 410 Y 1= T 372
S Y =T =] 379
11-3. SARCTRL Register Field DeSCriPtiONS. . uuuutiuseiseiaterississssisrsrserase s raesainesanns 380
11-4. SARDATA Register Field DeSCrPHONS +.uuuuueeiiiiutseiiistessiitressisnrssssinssssissssasisnssisasnnsssannnnsins 381
11-5. SARCLKCTRL Register Field DesSCrPtONS «..uueiiutirieeiistine it iaessisssaassssssansssssaessinssanss 382
11-6. SARPINCTRL Register Field DeSCrPUONS .. uuueiiutirseiassirasiiseraseiasssissraasssnsssars i 383
11-7. SARGPOCTRL Register Field DeSCriptioNS. . ..uuuuueeisiiusesiiinssisaissesiaissssssaasssssasnssssaannrsssannnessnns 385
2 N €1 [ B LT 0 L] 1= £ 390
12-2. IODIR1 Register Bit Field DeSCHPtION. ...ttt iaaie st stsare s raaare s saane s sraan s e ssaanneaaaanneeaanns 391
12-3. IODIR2 Register Bit Field DeSCrDtiON. .. uueetisiaeeisaiasesiritssssasre s sansse s saasrsssannrsssaannsssaannressnns 392
12-4. IOINDATAL Register Bit Field DeSCHPLION . uuuuueiiueireeiistiraerisrerise s sasssiss s s 393
12-5. IOINDATAZ2 Register Bit Field DESCIPHON ...t saiaaessaaasesssanressaanressaaanreaaannresanns 394
12-6. IOOUTDATAL Register Bit Field DeSCHPLON «.uuuuueeiiiiseeiaiiee s isisassssassssssaaarsssaansrsssaannessans 395
12-7. IOOUTDATAZ2 Register Bit Field DESCIPON .uuiutirteiisiiieeiits s as s sare s saiesrannsanes 396
12-8. IOINTEDG1 Register Bit Field DeSCIPION ...t eiaaiaeesaaaae s saaase s ssann s s saanresaaanresaannresanns 397
12-9. IOINTEDG2 Register Bit Field DeSCIPIION .. ueuirueeiniiasesisiinseisiisnesiasssssssasssssraasssssaansressannnessnns 398
12-10. IOINTEN1 Register Bit Field DeSCHPTION . uuuuteiseiieesntiseersrsrse e ssee s ssss s sass e aainsrannss 399
12-11. IOINTEN2 Register Bit Field DESCIPHON ... .ueiieeeiiaieeaiiatesssaare s saaare s saans s ssaanressaannesaaanneeaanns 400
12-12. IOINTFLGL1 Register Bit Field DeSCriPtiON. . .uuuusuessiiiasesiiistesssaasnsssaisssssaanssssainnrsssannrssaainnsssnns 401
12-13. IOINTFLG2 Register Bit Field DeSCrPtiON. ... uutieeiieerieeiiterssrats e saee s sarsraaeaaineaanns 402
13-1. USB Terminal FUNCHONS .. uuuutiiseiiresseiasess st sas s s e sa s s s s s s s st r s s e e ra e s sn s n e rneaas 406
R B U Y = B @] 1 0] 1= Y/ .0 o] Y 1Y =T o 406
13-3. USB System Control Register (USBSCR) Field DeSCrPONS ...vvuviiiuiirieiiiiiiiieiieniesaeisiessinnsnnees 408
13-4. PERI_TXCSR Register Bit Configuration for Bulk IN TranSactionS ......vvvevvisriiissiiseiiierineiiiieianes 422
13-5. PERI_RXCSR Register Bit Configuration for Bulk OUT TranSactioNS.......uveereriiiuisririnnrerrinnrersminness 423
13-6. PERI_TXCSR Register Bit Configuration for Isochronous IN TranSactions ........vveeeeerrinneerrsnnreersnnnees 425
13-7. PERI_RXCSR Register Bit Configuration for Isochronous OUT TranSactions ........veeevviseiinrisineinneinnes 427
13-8. Host Packet Descriptor Word O (HPD WOId 0) «.uuueseiiiuieinsisesiniinnssssissssisssnssisansnesiannsssssannnsssas 432
13-9. Host Packet Descriptor Word 1 (HPD WOId 1) ..uuueeiueiieeiitirseiineisiesiassssassannsssssanessnnssnnnssnnss 432
13-10. Host Packet Descriptor Word 2 (HPD WOEA 2) ... .ueiiiiiiiiiiie i i s iee s rsnns s s sanne s snnnnnsssannnessns 433
13-11. Host Packet Descriptor Word 3 (HPD WOId 3) «uuuuuieiiineeiiniesiniinesisaisss s issssssssssnesssansssssannnsssas 433
13-12. Host Packet Descriptor Word 4 (HPD WOId 4) ...uuueieiiieiiiteiieiiisiae st ssiassnnssassnessnssansssanes 433
13-13. Host Packet Descriptor Word 5 (HPD WOId 5) ... uueiiiiiiiiiiiiie it e s s iee s s sees s s snnn e s rsanna s ssannneans 434
13-14. Host Packet Descriptor Word 6 (HPD WOId 6) «..uuuseiiiuesiiiiessiininnsissisesissassisassessannsssssannnesas 434
13-15. Host Packet Descriptor Word 7 (HPD WOPA 7) .uuuueiuiiieeiiteise i ssiassnnsssssnnsssnnssnnnssanes 434
13-16. Host Buffer Descriptor Word O (HBD WOPd 0) .. ..ueeeiieieiinieesaaiiessaaass s sanss s sannnssssannnsssannnsssnns 435
13-17. Host Buffer Descriptor Word 1 (HBD WOIA 1) ..uuuueeiiiiuieeinnineiniiaesisnssssssannsssssansssssannsssssnnnsssns 435
13-18. Host Buffer Descriptor Word 2 (HBD WOId 2) ...uueieeiintiiieeiite e saasssisssanns s ssnnssnnssnnsss 435
13-19. Host Buffer Descriptor Word 3 (HBD WOIA 3) ....uueiiiiiiieiiiineiraate s saaans s sannns s sannnnssaannnsssannnessnns 435
13-20. Host Buffer Descriptor Word 4 (HBD WOIA 4) ...uuueeiiiiieeiiiieeiiiisesisasssssssnnssssasnsssssannsssssnnnsssns 436
13-21. Host Buffer Descriptor Word 5 (HBD WOId 5) ...uueiuseiiniiniiiite i snsssassnnssnassnnssnnsnness 436
28 List of Tables SPRUH87H-August 2011—-Revised April 2016

Submit Documentation Feedback
Copyright © 2011-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUH87H

I3 TEXAS

INSTRUMENTS

www.ti.com
13-22. Host Buffer Descriptor Word 6 (HBD WOId 6) ....uueveeiistineeiitsiineiaessisssasssiassasssnssssnsssnnnsanns 436
13-23. Host Buffer Descriptor Word 7 (HBD WOPA 7) «..uuueiiiiiii it isiaee s saaaes s sans s s sannnn s ssannnssnanneeanns 436
13-24. Teardown DeSCriPtOr WOIT 0. ..ueuuuuesesiistssissssessaaseesssssssaisnsssssssssssasnssssssnssssssssnessssnnnsssns 437
13-25. Teardown DeSCHPLOr WOIAS L-7 1. uuuuseiseiueistsssesasesse e sssesaasssaassasssasssasessanssannesanssannens 437
13-26. AllOCALION Of QUEUES .ttt iiitttteeettttteeeasanataeeeessssssasssannnnnnsseeeeessssssessnnnnnnsnnneeessssenns 438
13-27. Interrupts Generated by the USB CONtrOller .......ueeiiiieiiiiie i s e s ssanneaaaas 453
e B2 T S (g1 (= o 0 L o T 11170 L 453
13-29. Effect of USBSCR BYTEMODE BitS 0N USB ACCESS ..tuutiiuntiinieiiseiiineristisisssissssnserassisnsssansns 454
13-30. LDO PiN CONNECHONS 4 tuustiustssssesissesserasssssssasssssesasnerisemastminemineieiiiii 455
13-31. Universal Serial BuS (USB) REgISIEIS. .. uuuutiuteiueiiteiastiisesisssne s sansssiss i saessinssanes 456
13-32. ComMMON USB REQISIEr LAYOUL ...uiueteiiiaeetiaateessaetessaaass s s aans e ssaanns s ssann s s saannnsssaannnsssannnessnn 457
13-33. COMMON USB REQISIEIS 1t tuutteiiiutseisietessa it srsia st ss e st saa s e s saaaa e st sasressaannnsssannnessnns 457
13-34. USB Indexed Register Layout when Index Register Set to Select ENdpoint O .......ovvvviiiiiiinniniininnninnes 458
13-35. USB Indexed Register Layout when Index Register Set to Select Endpoint 1-4.......ccvvvieiiiinirineinnninnns 458
13-36. USB INdEXEU REOISIEIS 1 uuuiiuuatetiiatseisiatessaassessaasessasss s saaaes s saaasesssasassssaansnssaannnsssannnnsssns 458
G B A U S =T ] (= 459
13-38. Dynamic FIFO Control REQISEr LAYOUL. ... ..eeiieseiiaieteasaaee s ssaase s saanne s saannessaaanressannnesaaanneesanns 459
13-39. Dynamic FIFO CONtrol REGISTEIS 1.uuuuuetiiiussetiiistsessistessaianssssanrsssaannssssansssaasnnesssannsssannnnssns 460
13-40. Control and Status Registers for ENAPOINIS 0-4 ... .uuuuiiiuiiiieiite s s s ssisssannsanes 460
13-41. CPPI DMA (CMDA) REGISEIS . euutiuuinueiueiutisenassussssasssassssassassaastassasssitsastassasssansnnsasssssnnsns 461
13-42. Queue Manager (QMGR) REQISIEIS. . uuuuiuueetiiiiaeeiaaitet st tsare s e s saaasssssaanrsssaannrssaannressnns 462
13-43. Revision Ildentification Register 1 (REVID1) Field DeSCHPLONS +.uuueiiutirierritiriseianeinies i 464
13-44. Revision Identification Register 2 (REVID2) Field DeSCHPLONS . ..uuviiieieiiiiteeiaireaniinressainseaaanneess 464
13-45. Control Register (CTRLR) Field DeSCIPUONS v uuuuueteiriieesssianssssiianssssissesisassssssassessannssssaannnessas 465
13-46. Emulation Register (EMUR) Field DeSCriPtONS . ... uutiiueiieiiiteiiseisieesiasiasssiassans e saessnnnsnnssans 466
13-47. Mode Register 1 (MODEL) Field DeSCIPHONS ... uuetiiiiieeiiaieeaaaiaeessaaase s saanae s ssannnsssaannessaannnesns 467
13-48. Mode Register 2 (MODE2) Field DeSCrPHONS «..uuueteiiiiateisaisesssiianssssissesssassssisassessansrsssaannnsssas 467
13-49. Auto Request Register (AUTOREQ) Field DeSCriPtONS ... uutiteiiieiiieriatisesisnsesasesniassannssaesnes 469
13-50. Teardown Register 1 (TEARDOWNZ1) Field DeSCIPONS ...uciueieiiiite i esrainesrnine s ranaessannnenss 470
13-51. Teardown Register 2 (TEARDOWN2) Field DeSCrPONS ..uuviiuteiriirreriinressiinnsisiisesisainnsianinnesss 470
13-52. USB Interrupt Source Register 1 (INTSRCR1) Field DeSCHPONS ..vuueirerrintiriieiineiries i 471
13-53. USB Interrupt Source Register 2 (INTSRCR2) Field DeSCHPONS .vvvvtivusrrintiriseiiseiiierissisnsesinniaaes 471
13-54. USB Interrupt Source Set Register 1 (INTSETR1) Field DeSCrptioNS.....uuvvieieiiiiiniiiiireininnrennnineeas 472
13-55. USB Interrupt Source Set Register 2 (INTSETR2) Field DeSCriptionS.....ccvvvieeiieiiieeriiiierinnnenass 472
13-56. USB Interrupt Source Clear Register 1 (INTCLRR1) Field DeSCriptionS .....cvvveiiieirisiiniiiiininineiineianes 473
13-57. USB Interrupt Source Clear Register 2 (INTCLRR2) Field DeSCrptionS ....uvvvvssiiiiiiesiiiineiiinnnessannns 473
13-58. USB Interrupt Mask Register 1 (INTMSKR1) Field DeSCrPtioNS .. .uuvvueiiieiiiieiiisiiinerinsineisnnssnnnenaess 474
13-59. USB Interrupt Mask Register 2 (INTMSKR2) Field DeSCrptioNS .. .uuvvusivisriitsiiseiirissiassisinsinnesans 474
13-60. USB Interrupt Mask Set Register 1 (INTMSKSETR1) Field DeSCrptioNS ...vvvuureiiiiieiiiirerninnneasaineess 475
13-61. USB Interrupt Mask Set Register 2 (INTMSKSETR2) Field DeSCHPLONS ...vvvutriireiiieerisninieerinrinneesnss 475
13-62. USB Interrupt Mask Clear Register 1 (INTMSKCLRR1) Field DeSCriptions .....cvvveivieeiisnininirinnirineine, 476
13-63. USB Interrupt Mask Clear Register 2 (INTMSKCLRRZ2) Field DeSCrptioNS .....uvviviuiseiriinrerriinenerninness 476
13-64. USB Interrupt Source Masked Register 1 (INTMASKEDRZ1) Field DeScCriptions ......vvvvvviueiiinerineininnnans 477
13-65. USB Interrupt Source Masked Register 2 (INTMASKEDR2) Field DeSCriptionS .....uvvevviseiineriseinninaes 477
13-66. USB End of Interrupt Register (EOIR) Field DeSCIPLONS ..vueiiueteiriireiriiinreisiinnsssiisssisannsianinnesss 478
13-67. USB Interrupt Vector Register 1 (INTVECTR1) Field DeSCHPLONS +vvvuvirietiireiineiiieerinsiieesinsiannesnees 478
13-68. USB Interrupt Vector Register 2 (INTVECTR2) Field DeSCIPLONS +vvvuuivistiinrsiiseiireriseiisisinsiinnesns 478
13-69. Generic RNDIS EP1 Size Register 1 (GREP1SZR1) Field DeSCriptioNS....uvvvesesiiinineiriinnesrinnneerainness 479
13-70. Generic RNDIS EP1 Size Register 2 (GREP1SZR2) Field DeSCrHPtONS. ...vviveeiitiriieiieinieerinserinesnes 479

SPRUH87H-August 2011—-Revised April 2016 List of Tables 29

Submit Documentation Feedback

Copyright © 2011-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUH87H

13 TEXAS
INSTRUMENTS

www.ti.com

13-71. Generic RNDIS EP2 Size Register 1 (GREP2SZR1) Field DeSCrPtioNS. ...uvvveeiitirieeiineinieerinnssnneines 480
13-72. Generic RNDIS EP2 Size Register 2 (GREP2SZR2) Field DeSCrPtONS. ..uvvviseiisririseiisiniserinririnennes 480
13-73. Generic RNDIS EP3 Size Register 1 (GREP3SZR1) Field DeSCriptioNS....uvvveeesiriuineiriinneirinnneerainnnss 481
13-74. Generic RNDIS EP3 Size Register 2 (GREP3SZR2) Field DeSCrPtONS. ...vvvveeiiiiriieiineinieerinernnennes 481
13-75. Generic RNDIS EP4 Size Register 1 (GREP4SZR1) Field DeSCrPtONS. ...vviveeiistiriierissininerinririnennes 482
13-76. Generic RNDIS EP4 Size Register 2 (GREP4SZR2) Field DeSCriptioNS....uvvuresivininsirinresrinnneerainnnss 482
13-77. Function Address Register (FADDR) Field DeSCHPLIONS «.uutiuteiiueinieerintissrinsssiseraneisinssansssnnesns 483
13-78. Power Management Register (POWER) Field DeSCIPUONS .....uuieiiiiiieiiiiteirninersiineessnianesananneess 483
13-79. Interrupt Register for Endpoint O Plus Transmit Endpoints 1 to 4 (INTRTX) Field Descriptions ............... 484
13-80. Interrupt Register for Receive Endpoints 1 to 4 (INTRRX) Field DeSCriptions .......ccvvvevvieiiiinirinnineinns 484
13-81. Interrupt Enable Register for INTRTX (INTRTXE) Field DeSCIPUONS ....cviiiiiriiiiiieiiiiineenninneeannanness 485
13-82. Interrupt Enable Register for INTRRX (INTRRXE) Field DeSCriptionsS.....uvvviereiiiininiiiineeininnreicnineess 485
13-83. Interrupt Register for Common USB Interrupts (INTRUSB) Field DeScriptions .......vccevvieeiiineinnnininnnnns 486
13-84. Interrupt Enable Register for INTRUSB (INTRUSBE) Field DeSCIPONS ...vvvuvviiseiiiieriseiieirinrinnnennass 487
13-85. Frame Number Register (FRAME) Field DeSCrHPtONS ... .uuuteiiiieiiiieriisrsssaisesssiassssanessaannesss 487
13-86. Index Register for Selecting the Endpoint Status and Control Registers (INDEX) Field Descriptions ........ 488
13-87. Register to Enable the USB 2.0 Test Modes (TESTMODE) Field DeSCrptioNS......coveiiiiireiiiinreraaness 488
13-88. Maximum Packet Size for Peripheral/Host Transmit Endpoint (TXMAXP) Field Descriptions ................. 489
13-89. Control Status Register for Peripheral Endpoint 0 (PERI_CSRO) Field Descriptions.......ccevvveviiueinieenans 490
13-90. Control Status Register for Peripheral Transmit Endpoint (PERI_TXCSR) Field Descriptions.........c.coueuas 491
13-91. Maximum Packet Size for Peripheral Receive Endpoint (RXMAXP) Field Descriptions ......ccvvvviueeiinnnns 492
13-92. Control Status Register for Peripheral Receive Endpoint (PERI_RXCSR) Field Descriptions ............c.e... 493
13-93. Count 0 Register (COUNTO) Field DeSCIPLIONS .. uuteiiteeiiianeesaaianessaanesssannsssaaannessaannnssaannnessnn 494
13-94. Receive Count Register (RXCOUNT) Field DeSCIPLONS ..uueiiiuutsiriiunreriinressninnssrsinssisainnsianinnesss 494
13-95. Configuration Data Register (CONFIGDATA) Field DeSCHPONS . .uvvueireriinteriieiiiesineianeisiessinnsanes 495
13-96. Transmit and Receive FIFO Register 1 for Endpoint O (FIFOOR1) Field DeSCriptions .......ccevvviineeeirnnnss 496
13-97. Transmit and Receive FIFO Register 2 for Endpoint O (FIFOOR2) Field DeSCriptions ......coveevvvinueeirnnnss 496
13-98. Transmit and Receive FIFO Register 1 for Endpoint 1 (FIFO1R1) Field DescCriptions ......ccvvveeriueineenans 497
13-99. Transmit and Receive FIFO Register 2 for Endpoint 1 (FIFO1R2) Field DeSCriptions .......ccevvviinerrrnnnss 497
13-100. Transmit and Receive FIFO Register 1 for Endpoint 2 (FIFO2R1) Field DescriptionS.......ccevvvviueeninnnns 498
13-101. Transmit and Receive FIFO Register 2 for Endpoint 2 (FIFO2R2) Field DesCriptionS.......cvvuevvievrianinns 498
13-102. Transmit and Receive FIFO Register 1 for Endpoint 3 (FIFO3R1) Field Descriptions.......cccvvvviieerinnnns 499
13-103. Transmit and Receive FIFO Register 2 for Endpoint 3 (FIFO3R2) Field DescriptionS.......ccevvvviueeiinnnns 499
13-104. Transmit and Receive FIFO Register 1 for Endpoint 4 (FIFO4R1) Field DesCriptionS.......ccvvuevvieerinnians 500
13-105. Transmit and Receive FIFO Register 2 for Endpoint 4 (FIFO4R2) Field Descriptions.......cccvvvviieeninnnns 500
13-106. Device Control Register (DEVCTL) Field DeSCIPLONS .. uutttisiereisiinneisiinnssssiinssisaisnssssinnesiaannnesss 501
13-107. Transmit Endpoint FIFO Size (TXFIFOSZ) Field DeSCriptioNS ....uvveeiiuiiiiieiiiiiiieininnesransssnnenaness 502
13-108. Receive Endpoint FIFO Size (RXFIFOSZ) Field DeSCIPUONS . ..uviiiiteiiiiaereirainessainessaannnesaaannesss 502
13-109. Transmit Endpoint FIFO Address (TXFIFOADDR) Field DeSCrPLONS ..uvvviietsiriieresiiinneiriinnssasinneess 503
13-110. Hardware Version Register (HWVERS) Field DeSCriptioNS.....uveeiiueiriesriririisiinsinieernnsisisssinnsanns 503
13-111. Receive Endpoint FIFO Address (RXFIFOADDR) Field DeSCrptioNS. ....vvveeseiriieeeeiaianeeaninneeaaanneess 504
13-112. CDMA Revision Identification Register 1 (DMAREVID1) Field DeSCriptions .....cvvvvuesiviiiseiiiinnnsiinnns 504
13-113. CDMA Revision Identification Register 2 (DMAREVID2) Field DeSCrPioNS v..vvvvvriissirieeiiinerineineinaes 504
13-114. CDMA Teardown Free Descriptor Queue Control Register (TDFDQ) Field Descriptions .........coeeevvnnns 505
13-115. CDMA Emulation Control Register (DMAEMU) Field DeSCrPtIONS ..vuuveiiiiiseiiiiiesiiinrerninneessaineess 505
13-116. CDMA Transmit Channel n Global Configuration Register 1 (TXGCR1[n]) Field Descriptions ............... 506
13-117. CDMA Transmit Channel n Global Configuration Register 2 (TXGCR2[n]) Field Descriptions................ 506
13-118. CDMA Receive Channel n Global Configuration Register 1 (RXGCR1[n]) Field Descriptions ............... 507
13-119. CDMA Receive Channel n Global Configuration Register 2 (RXGCR2[n]) Field Descriptions ............... 507
30 List of Tables SPRUH87H-August 2011—-Revised April 2016

Submit Documentation Feedback
Copyright © 2011-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUH87H

13 TEXAS

INSTRUMENTS

www.ti.com

13-120. Receive Channel n Host Packet Configuration Register 1 A (RXHPCR1A[n]) Field Descriptions ........... 509
13-121. Receive Channel n Host Packet Configuration Register 2 A (RXHPCR2A[n]) Field Descriptions ........... 509
13-122. Receive Channel n Host Packet Configuration Register 1 B (RXHPCR1B[n]) Field Descriptions ........... 510
13-123. Receive Channel n Host Packet Configuration Register 2 B (RXHPCR2B|n]) Field Descriptions ........... 510
13-124. CDMA Scheduler Control Register 1 (DMA_SCHED_CTRL1) Field DeSCriptions ........vevveeriinneneirnnnss 511
13-125. CDMA Scheduler Control Register 2 (DMA_SCHED_CTRL2) Field DeSCriptions ......civvveeiivinneeirnnns 511
13-126. CDMA Scheduler Table Word n Registers (ENTRYLSW/[n]) Field Descriptions.......ccvvveeiiieerineininenans 512
13-127. CDMA Scheduler Table Word n Registers (ENTRYMSWI[n]) Field DesCriptions ......ocvvvireriseiineininninns 512
13-128. Queue Manager Revision Identification Register 1 (QMGRREVID1) Field Descriptions ......ccvvvviueeiinnns 513
13-129. Queue Manager Revision Identification Register 2 (QMGRREVID2) Field Descriptions .......ccvvvuvviuennns 513
13-130. Queue Manager Queue Diversion Register 1 (DIVERSION1) Field DeSCriptions ......ccvvvviieeiiiiinnesrnnnns 514
13-131. Queue Manager Queue Diversion Register 2 (DIVERSION2 Field DescCriptionS ... ..cuvvivvieeeiiiinnneisnnnes 514
13-132. Queue Manager Free Descriptor/Buffer Starvation Count Register 0 (FDBSCO) Field Descriptions ........ 515
13-133. Queue Manager Free Descriptor/Buffer Starvation Count Register 1 (FDBSC1) Field Descriptions ........ 515
13-134. Queue Manager Free Descriptor/Buffer Starvation Count Register 2 (FDBSC2) Field Descriptions ........ 516
13-135. Queue Manager Free Descriptor/Buffer Starvation Count Register 3 (FDBSC3) Field Descriptions ........ 516
13-136. Queue Manager Free Descriptor/Buffer Starvation Count Register 4 (FDBSC4) Field Descriptions ........ 517
13-137. Queue Manager Free Descriptor/Buffer Starvation Count Register 5 (FDBSC5) Field Descriptions ........ 517
13-138. Queue Manager Free Descriptor/Buffer Starvation Count Register 6 (FDBSC6) Field Descriptions ........ 518
13-139. Queue Manager Free Descriptor/Buffer Starvation Count Register 7 (FDBSC7) Field Descriptions ........ 518
13-140. Queue Manager Linking RAM Region 0 Base Address Register 1 (LRAMOBASEL1) Field Descriptions .... 519
13-141. Queue Manager Linking RAM Region 0 Base Address Register 2 (LRAMOBASE?) Field Descriptions .... 519
13-142. Queue Manager Linking RAM Region 0 Size Register (LRAMOSIZE) Field DescriptionS.........ovveeeiannns 520
13-143. Queue Manager Linking RAM Region 1 Base Address Register 1 (LRAM1BASE1) Field Descriptions .... 521
13-144. Queue Manager Linking RAM Region 1 Base Address Register (LRAM1BASE?2) Field Descriptions ...... 521
13-145. Queue Manager Queue Pending Register 0 (PENDOQ) Field DesCrptionS.......vvvviieieiiiiiieeiiiinreranness 522
13-146. Queue Manager Queue Pending Register 1 (PEND1) Field DeSCriptionS......cuvviviiuieiiiiissiniinneiniinnss 522
13-147. Queue Manager Queue Pending Register 2 (PEND2) Field DeSCrptioNS......vvvveeritiriiirineiiieeiineinnes 523
13-148. Queue Manager Queue Pending Register 3 (PEND3) Field DesCrptionS.......vvvviiieiiiiiineiiiineranness 523
13-149. Queue Manager Queue Pending Register 4 (PEND4) Field DeSCriptionS......cuvviviieieiiiiineiiiinnerninnnss 524
13-150. Queue Manager Queue Pending Register 5 (PEND5) Field DeSCriptioNS......vvvvevviriiiiiiieiiieeinaeinaes 524
13-151. Queue Manager Memory Region R Base Address Register 1 (QMEMRBASEL[R]) Field Descriptions .... 525
13-152. Queue Manager Memory Region R Base Address Register 2 (QMEMRBASEZ2[R]) Field Descriptions .... 525
13-153. Queue Manager Memory Region R Control Register 1 (QMEMRCTRL1[R]) Field Descriptions............. 526
13-154. Queue Manager Memory Region R Control Register 2 (QMEMRCTRL2[R]) Field Descriptions............. 527
13-155. Queue Manager Queue N Control Register 1 D (CTRL1D[N]) Field DeSCriptions .......ivvveeeiviineerrinnnss 527
13-156. Queue Manager Queue N Control Register 2 D (CTRL2D[N]) Field DeSCriptions .......vvevviurivieerineinnes 527
13-157. Queue Manager Queue N Status Register A (QSTATA[N]) Field DescriptionS......ccvvviiiiirriiiinneriinnnss 528
13-158. Queue Manager Queue N Status Register 1 B (QSTAT1B[N]) Field DescriptionS ........vvvevviviinreirinnss 528
13-159. Queue Manager Queue N Status Register 2 B (QSTAT2BI[N]) Field Descriptions.......ovvviiiiieeiineinnes 528
13-160. Queue Manager Queue N Status Register C (QSTATC[N]) Field DeSCrptions ......vvevvieerinriinnerineinnes 529
14-1. LCD EXternal I/O SIgNalS ..uuuuuueiiitteiiiutesiaitsessiians s ssasss s saassesssasssssaasssssaasnsssannnnsssns 532
I I 11 1@ B N =T 4= - T 533
14-3. Register Configuration for DMA ENgiNe Programming ......eeeeeesrsimeesraieeeiaainssssaanssssansnessannnesins 541
14-4. LCD Controller (LCDC) REGISIEIS 1uuuuuetiisstetiautnsssaastetsaisnsssainressainsssssasssssaaisnsstsasnstsasnnnsins 543
14-5. LCD Minor Revision Register (LCDREVMIN) Field DeSCrPtONS. ...vuveirietiiieiineiiieerissinessinssnnnesanes 544
14-6. LCD Major Revision Register (LCDREVMAJ) Field DeSCHPLONS ...vuiiereiiiiieeiiineesrainessnnneessanneess 544
14-7. LCD Control Register (LCDCR) Field DESCIPLIONS «uuuuuueeeiinreirninnsssaissesisassssssinsesisansssssannnesias 545
14-8. LCD Status Register (LCDSR) Field DeSCHPONS. v utuuetruatiiateiseiaeerinsissssisrsansraneiannssarsrnnssans 546
SPRUH87H-August 2011—-Revised April 2016 List of Tables 31

Submit Documentation Feedback

Copyright © 2011-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUH87H

13 TEXAS
INSTRUMENTS

www.ti.com

14-9. LCD LIDD Control Register (LCDLIDDCR) Field DESCHPLONS . .uuureiiutirnrriarerissinneisiesiansisinssannsaes 547
14-10. LCD LIDD CSO0 and CS1 Configuration Register 0 (LCDLIDDCSOCONFIGO and

LCDLIDDCS1CONFIGO) Field DeSCHPLIONS . uuuteisaeesssnesisssnesisissnsssaissssssassessanssnsssannnssssnnnes 549
14-11. LCD LIDD CSO0 and CS1 Configuration Register 1 (LCDLIDDCSOCONFIG1 and

LCDLIDDCS1CONFIG1) Field DESCHPLIONS .. .uteiieteiiiineeiaaaneesaaaeessaannesssannsessaansassaannnessannnes 550
14-12. LCD LIDD CSO and CS1 Address Read/Write Register (LCDLIDDCSOADDR and LCDLIDDCS1ADDR)

1= Lo I 1= o o] (10 o 551
14-13. LCD LIDD CSO0 and CS1 Data Read/Write Register (LCDLIDDCSODATA and LCDLIDDCS1DATA) Field

97 1] o 552
14-14. LCD DMA Control Register (LCDDMACR) Field DeSCrPLONS. . uuuutirueerinriissrineianerinsrasisinssannesns 553
14-15. LCD DMA Frame Buffer 0 Base Address Register 0 (LCDDMAFBOBARQO) Field Descriptions ................ 554
14-16. LCD DMA Frame Buffer 0 Base Address Register 1 (LCDDMAFBOBARZ1) Field Descriptions ................ 554
14-17. LCD DMA Frame Buffer 0 Ceiling Address Register 0 (LCDDMAFBOCARQO) Field Descriptions.............. 555
14-18. LCD DMA Frame Buffer 0 Ceiling Address Register 1 (LCDDMAFBOCAR1) Field Descriptions.............. 555
14-19. LCD DMA Frame Buffer 1 Base Address Register 0 (LCDDMAFB1BARQO) Field Descriptions ................ 556
14-20. LCD DMA Frame Buffer 1 Base Address Register 1 (LCDDMAFB1BAR1) Field Descriptions ...........ceeus 556
14-21. LCD DMA Frame Buffer 1 Ceiling Address Register 0 (LCDDMAFB1CARO) Field Descriptions.............. 557
14-22. LCD DMA Frame Buffer 1 Ceiling Address Register 1 (LCDDMAFB1CAR1) Field Descriptions.............. 557

32 List of Tables SPRUH87H-August 2011—Revised April 2016

Submit Documentation Feedback
Copyright © 2011-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUH87H

1 Preface
I TEXAS SPRUH87H-August 2011—Revised April 2016

INSTRUMENTS
Read This First

About This Manual

This technical reference manual (TRM) details the integration, environment, functional description, and
programming models for each peripheral and subsystem in the device.

Notational Conventions

This document uses the following conventions.

» Hexadecimal numbers are shown with the suffix h. For example, the following number is 40
hexadecimal (decimal 64): 40h.

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

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

— Reserved bits in a register figure designate a bit that is used for future device expansion.

Related Documentation From Texas Instruments

For a complete listing of related documentation and development-support tools for the ultra-low power
DSPs, visit the Texas Instruments website: www.ti.com.

TMS320C5000 is a trademark of Texas Instruments.
SD is a trademark of SanDisk.
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System Control

This chapter provides an overview of the system control for the device.
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1.1 Introduction

This digital-signal processor (DSP) contains a high-performance, low-power DSP to efficiently handle
tasks required by portable audio, wireless audio devices, industrial controls, software defined radio,
fingerprint biometrics, and medical applications. The DSP consists of the following primary components:

» A C55x CPU and associated memory
* FFT hardware accelerator (TMS320C5545/35 only)
* Four DMA controllers
* Power management module
* A set of I/O peripherals, including:
— 125, 12C, SPI, UART, and Timers for all devices
— USB 2.0 for TMS320C5545/35/34/33
— 10-bit SAR ADC and LCD controller for TMS320C5545/35

For more information on these components, see the following documents:

e« TMS320C55x 3.0 CPU Reference Guide (SWPUO073).

»  TMS320C55x v3.x CPU Algebraic Instruction Set Reference Guide (SWPUOGSE)
¢ TMS320C55x v3.x CPU Mnemonic Instruction Set Reference Guide (SWPUOQG7E)
* TMS320C55x DSP Peripherals Overview Reference Guide (SPRU317)
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1.1.1 Block Diagram

The C5535/34/33/32 block diagram is shown in Figure 1-1. The C5545 block diagram is shown in
Figure 1-2.

Figure 1-1. C5535/34/33/32 Functional Block Diagram

DSP System

JTAG Interface| | C55x DsP CPU |

Input | PLL/Clock Power
Clocks Generator Management

bin | 64KB DARAM

Multiplexing |

128KB ROM

192KB SARAM

256KB SARAM

FFT Hardware
Accelerator

Switched Central Resource (SCR)

<

Peripherals

TMS320C5533
Program/Data Connectivity

Interconnect Storage —

! ' USB 2.0
DMA eMMC/SD PHY (H.S)
(x4) SDHC [DEVICE]

(X2 ) Not Applicable
TMS320C5532)

Serial Interfaces

1’s
(x4)

2 GP Timer GP Timer
Ic RTC x2) or WD

TMS320C5533

SPI UART
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Clocks T™ Generator Management

Figure 1-2. C5545 Functional Block Diagram
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1.1.2 Device Differences
The differences between the devices are listed in the following table.
Table 1-1. Differences Between Devices
Device Digital Core Supply On-chip On-chip UsB LCD Tightly- SAR LDOs® Pins®
Voltage (CVpp) DARAM SARAM Interface Coupled ADC
1.05V 13V FFT
Maximum CPU Speed ANA_ DSP_ | USB_ | WAKE RTC_ XF
LDO LDO LDO (U] CLKOUT

TMS320C5545A10 60 MHz 100 MHz 64KB 256KB \@ v v N v v S ® - -
TMS320C5535A05 50 MHz -

64KB 256KB \ a \ \ v v \ R v v
TMS320C5535A10 50 MHz 100 MHz
TMS320C5534A05 50 MHz -

64KB 192KB v - - - v v S \ N v
TMS320C5534A10 50 MHz 100 MHz
TMS320C5533A05 50 MHz -

64KB 64KB \ - - - v - \ R v v
TMS320C5533A10 50 MHz 100 MHz
TMS320C5532A05 50 MHz -

64KB OKB - - - - R - - \ v R
TMS320C5532A10 50 MHz 100 MHz

@ Certain features are unavailable if they require an unsupported LDO or pin. Example: RTC-only mode.

@y — Supported
® - _— Not supported

SPRUH87H-August 2011—-Revised April 2016
Submit Documentation Feedback

Copyright © 2011-2016, Texas Instruments Incorporated

System Control

39


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUH87H

13 TEXAS
INSTRUMENTS

Introduction www.ti.com

1.13

1.14

CPU Core

The C55x CPU is responsible for performing the digital signal processing tasks required by the
application. In addition, the CPU acts as the overall system controller, responsible for handling many
system functions such as system-level initialization, configuration, user interface, user command
execution, connectivity functions, and overall system control.

Tightly coupled to the CPU are the following components:

* DSP internal memories
— Dual-access RAM (DARAM)
— Single-access RAM (SARAM) (Not available for TMS320C5532)
— Read-only memory (ROM)

* FFT hardware accelerator (TMS320C5545/35 only)

» Ports and buses

The CPU also manages/controls all peripherals on the device. Refer to the device-specific data manual for
the full list of peripherals.

Figure 1-2 shows the functional block diagram of the DSP and how it connects to the rest of the device.
The DSP architecture uses the switched central resource (SCR) to transfer data within the system.

FFT Hardware Accelerator (TMS320C5545/35 Only)

The C55x CPU includes a tightly-coupled FFT hardware accelerator that communicates with the C55x
CPU through the use coprocessor instructions. For ease of use, the ROM has a set of C-callable routines
that use these coprocessor instructions to perform 8-, 16-, 32-, 64-, 128-, 256-, 512-, or 1024-point FFTSs.
The main features of the FFT hardware accelerator are:

e Support for 8- to 1024-point (in powers of 2) real and complex-valued FFTs and IFFTs.

« An internal twiddle factor generator for optimal use of memory bandwidth and more efficient
programming.

» Basic and software-driven auto-scaling feature provides good precision vs cycle count trade-off.

» Single-stage and double-stage modes enabling computation of one or two stages in one pass, thus
handling odd power of two FFT widths.
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1.1.4.1 Using FFT Accelerator ROM Routines
The DSP includes C-callable routines in ROM to execute FFT and IFFT using the tightly coupled FFT

accelerator. The routines reside in the following address:

Table 1-2. FFT Accelerator ROM Routines

Address Name Description Calling Convention

00fefe9c hwafft br Vector bit-reversal void hwafft_br( Int32 *data, Int32 *data_br, Uint16
data_len);

00fefebO hwafft 8pts 8-pt FFT/IFFT Uint16 hwafft_8pts( Int32 *data,Int32 *scratch, Uint16
fft_flag, Uint16 scale_flag);

00feffof hwafft 16pts 16-pt FFT/IFFT Uint16 hwafft_16pts( Int32 *data,Int32 *scratch, Uint16
fft_flag, Uintl6 scale_flag);

00ff00f5 hwafft 32pts 32-pt FFT/IFFT Uintl6 hwafft_32pts( Int32 *data,Int32 *scratch, Uint16
fft_flag, Uint16 scale_flag);

00ff03fe hwafft 64pts 64-pt FFT/IFFT Uint16 hwafft_64pts( Int32 *data,Int32 *scratch, Uint16
fft_flag, Uint16 scale_flag);

00ff0593 hwafft 128pts 128-pt FFT/IFFT Uintl6 hwafft_128pts( Int32 *data,Int32 *scratch,
uint16 fft_flag, Uint16 scale_flag);

00ff07a4 hwafft 256pts 256-pt FFT/IFFT Uint16 hwafft_256pts( Int32 *data,Int32 *scratch,
Uint16 fft_flag, Uint16 scale_flag);

00ff09a2 hwafft 512pts 512-pt FFT/iIFFT Uintl6 hwafft_512pts( Int32 *data,Int32 *scratch,
uint16 fft_flag, Uint16 scale_flag);

00ffoclc hwafft 1024pts 1024-pt FFT/IFFT Uint16 hwafft_1024pts( Int32 *data,Int32 *scratch,

Uint16 fft_flag, Uint16 scale_flag);

For the FFT routines, output data is dependent on the return value (TO). If return = 0 output data is in-
place, meaning the result will overwrite the input buffer. If return =1, output data is placed in the scratch
buffer. The 32-bit input and output data consists of 16-bit real and 16-bit imaginary data. If only real data is
used, the imaginary part can be zeroed. The Scale flag determines if the butterfly output is divided by 2 to
prevent overflow at the expense of resolution. For more information on using these routines, see

Chapter 2, FFT Implementation on the TMS320C5535 DSPs.
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1.1.5 Power Management

1.16

1.2

Integrated into the DSP are the following power management features:
e One low dropout LDO for:
— Analog portions of the device
— DSP PLL (Voo pid)
- SAR
— Power management circuits (Vppa ana): ANA_LDO (all devices)
* One LDO for DSP core (CVpp): DSP_LDO (TMS320C5545/35/34 only)
e One LDO for USB core and PHY (USB_Vppaips): USB_LDO (not supported on TMS320C5532)
 Idle controller with several clock domains:
— CPU domain
— Clock generator domain
— Peripheral domain
— USB domain
— Real-time clock (RTC) domain
* Independent voltage and power domains
» LDOI (LDOs and Bandgap Power Supply)
* Analog POR, and PLL (Vppa ana @nd Vppa pi1)
* Real-time clock core (CVpprrc)

Note: CV pprrc Must always be powered by an external power source. None of the on-chip LDOs can
power CVppgrre-

» Digital core (CVpp)

» USB core (USB_ Vppips and USB_Vppaips)

e USB PHY and USB PLL (USB_Vpposc: USB_Vppaszes, and USB_Vppe1)
* RTC I/0O (DVpprre)

* Rest of the /O (DVpp0)

Peripherals

The DSP includes the following peripherals:
» Four direct memory access (DMA) controllers, each with four independent channels.

» Two serial busses each configurable to support one Embedded Multimedia Card (eMMC) / Secure
Digital (SD/SDHC/SDIO) controller, one inter-IC sound bus (12S) interface with GPIO, or a full GPIO
interface.

» One inter-integrated circuit (1I2C) multi-master and slave interface with 7-bit and 10-bit addressing
modes.

» Three 32-bit timers with 16-bit prescaler; one timer supports watchdog functionality.
* AUSB 2.0 slave.
* One real-time clock (RTC) with associated low power mode.

System Memory

The DSP supports a unified memory map (program code sections and data sections can be mixed and
interleaved within the entire memory space) composed of on-chip memory. The on-chip memory consists
of 128KB of ROM and up to 320KB of RAM.

» TMS320C5545/35 consists of 320KB of RAM.
e TMS320C5534 consists of 256KB of RAM.

e TMS320C5533 consists of 128KB of RAM.

» TMS320C5532 consists of 64KB of RAM.
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Separate from the program and data space, the DSP also includes a 64K-byte 1/O space for peripheral
registers.

1.2.1 Program/Data Memory Map

The on-chip, dual-access RAM allows two accesses to a given block during the same cycle. The device
has 8 blocks of 8K-bytes of dual-access RAM.

The on-chip, single-access RAM allows one access to a given block per cycle.

» TMS320C5545/35 has 32 blocks of 8K-bytes of single-access RAM

» TMS320C5534 has 24 blocks of 8K-bytes of single-access RAM

» TMS320C5533 has 8 blocks of 8K-bytes of single-access RAM

» Single-access RAM is not available on TMS320C5532.

Attempts to perform two accesses in a cycle to single-access memory will cause one access to stall until
the next cycle. An access is defined as either a read or write operation. For the most efficient use of DSP
processing power (MIPS), it is important to pay attention to the memory blocks that are being
simultaneously accessed by the code and data operations.

The DSP memory is accessible by different master modules within the DSP, including the device CPU, the
four DMA controllers, and the USB. The DSP memory map as seen by these modules is illustrated in
Figure 1-3 through Figure 1-6.

Figure 1-3. TMS320C5545/35 Memory Map

CPU BYTE DMA/USB/LCD
ADDRESS®  BYTE ADDRESS ™ MEMORY BLOCKS BLOCK SIZE
000000h 0001 0000h )
MMR (Reserved)

0000COh oootoocon|

DARAM @ 64K Minus 192 bytes
010000h 0009 0000h

SARAM 256KB

050000h 0100 0000h

Reserved
FE0000h 050E 0000h

ROM Reserved Unmapped (if MPNMC=1)
(if MPNMC=0) (if MPNMC=1) 128KB of ROM (if MPNMC=0)

FFFFFFh 050F FFFFh

A Address shown represents the first byte address in each block.
B  The first 192 bytes are reserved for memory-mapped registers (MMRS).
C The USB and LCD controllers do not have access to DARAM.
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CPU BYTE
ADDRESSA)

000000h

0000COh

010000h

040000h

FE0000h

FFFFFFh

Figure 1-4. TMS320C5534 Memory Map

DMA/USB
BYTE ADDRESS( MEMORY BLOCKS
0001 0000h (B)
MMR (Reserved)

0001 00COhI """~~~ "

DARAM®©
0009 0000h

SARAM

000C 0000h

Reserved
050E 0000h

ROM Reserved
(if MPNMC=0) (if MPNMC=1)

050F FFFFh

A Address shown represents the first byte address in each block.

B The first 192 bytes are reserved for memory-mapped registers (MMRs).
C The USB and LCD controllers do not have access to DARAM.

BLOCK SIZE

64K Minus 192 Bytes

192K Bytes

Unmapped (if MPNMC=1)

128K Bytes ROM (if MPNMC=0)

44 System Control

SPRUH87H-August 2011—-Revised April 2016
Submit Documentation Feedback

Copyright © 2011-2016, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPRUH87H

13 TEXAS
INSTRUMENTS

www.ti.com

System Memory

CPU BYTE
ADDRESSA)

000000h

0000COh

010000h

020000h

FE0000h

FFFFFFh

BLOCK SIZE

64K Minus 192 Bytes

64K Bytes

Unmapped (if MPNMC=1)

128K Bytes ROM (if MPNMC=0)

Figure 1-5. TMS320C5533 Memory Map
DMA/USB
BYTE ADDRESSY MEMORY BLOCKS
0001 0000h )
MMR (Reserved)

0001 00COh| -~~~ "~~~ """ TTTTTTTTToTTTTmooo

DARAM®
0009 0000h

SARAM

000A 0000h

Reserved
050E 0000h

ROM Reserved
(if MPNMC=0) (if MPNMC=1)

050F FFFFh

A Address shown represents the first byte address in each block.

B The first 192 bytes are reserved for memory-mapped registers (MMRs).
C The USB controller does not have access to DARAM.
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Figure 1-6. TMS320C5532 Memory Map
CPU BYTE DMA
ADDRESS®  BYTE ADDRESS( MEMORY BLOCKS BLOCK SIZE
000000h 0001 0000h ®)
MMR (Reserved)
0000COh 0001 00COh| ~~ """ T T T TT T T T
DARAM 64K Minus 192 Bytes
010000h 0009 0000h
Reserved
FE0000h 050E 0000h
ROM Reserved Unmapped (if MPNMC=1)
(if MPNMC=0) (if MPNMC=1) 128K Bytes ROM (if MPNMC=0)
FFFFFFh 050F FFFFh

A Address shown represents the first byte address in each block.
B The first 192 bytes are reserved for memory-mapped registers (MMRs).

1.2.1.1 On-Chip Dual-Access RAM (DARAM)

The DARAM is located in the CPU byte address range 00 00COh - 00 FFFFh and is composed of eight
blocks of 4K words each (see Table 1-3). Each DARAM block can perform two accesses per cycle (two
reads, two writes, or a read and a write). DARAM can be accessed by the internal program, data, and
DMA buses.

As shown in Table 1-3, the DMA controllers access DARAM at an address offset 0001_0000h from the
CPU memory byte address space.

Table 1-3. DARAM Blocks

Memory Block CPU Byte Address Range DMA/USB Controller Byte Address Range
DARAM 0@ 00 00COh - 00 1FFFh 0001 00COh - 0001 1FFFh
DARAM 1 00 2000h - 00 3FFFh 0001 2000h - 0001 3FFFh
DARAM 2 00 4000h - 00 5FFFh 0001 4000h - 0001 5FFFh
DARAM 3 00 6000h - 00 7FFFh 0001 6000h - 0001 7FFFh
DARAM 4 00 8000h - 00 9FFFh 0001 8000h - 0001 9FFFh
DARAM 5 00 AOOOh - 00 BFFFh 0001 A00Oh - 0001 BFFFh
DARAM 6 00 C000h - 00 DFFFh 0001 CO00h - 0001 DFFFh
DARAM 7 00 EO0Oh - 00 FFFFh 0001 EOOOh - 0001 FFFFh

@ First 192 bytes are reserved for memory-mapped registers (MMRS).
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1.2.1.2 On-Chip Single-Access RAM (SARAM) (Not Available for TMS320C5532)

The SARAM is located at the following CPU byte address ranges for each device.

* TMS320C5545/35: 01 0000h—-04 FFFFh (SARAM 0-31), 32 blocks of 4K words each.
 TMS320C5534: 01 0000h—03 FFFFh (SARAM 0-23), 24 blocks of 4K words each.

» TMS320C5533: 01 0000h—01 FFFFh (SARAM 0-7), 8 blocks of 4K words each.

*  SARAM is not available on TMS320C5532.

The SARAM blocks are detailed in Table 1-4, SARAM Blocks.

Each SARAM block can perform one access per cycle (one read or one write). SARAM can be accessed
by the internal program, data, and DMA buses.

As shown in Table 1-4, the DMA controllers access SARAM at an address offset 0008 _0000h from the
CPU memory byte address space.

Table 1-4. SARAM Blocks

DMA/USB Controller Byte Address
Memory Block CPU Byte Address Range Range

SARAM 0 01 0000h - 01 1FFFh 0009 0000h - 0009 1FFFh
SARAM 1 01 2000h - 01 3FFFh 0009 2000h - 0009 3FFFh
SARAM 2 01 4000h - 01 5FFFh 0009 4000h - 0009 5FFFh
SARAM 3 01 6000h - 01 7FFFh 0009 6000h - 0009 7FFFh
SARAM 4 01 8000h - 01 9FFFh 0009 8000h - 0009 9FFFh
SARAM 5 01 AOOOh - 01 BFFFh 0009 A00Oh - 0009 BFFFh
SARAM 6 01 C000h - 01 DFFFh 0009 C000h - 0009 DFFFh
SARAM 7 01 EOOOh - 01 FFFFh 0009 EO0Oh - 0009 FFFFh
SARAM 8 02 0000h - 02 1FFFh 000A 0000h - 000A 1FFFh
SARAM 9 02 2000h - 02 3FFFh 000A 2000h - 000A 3FFFh
SARAM 10 02 4000h - 02 5FFFh 000A 4000h - 000A 5FFFh
SARAM 11 02 6000h - 02 7FFFh 000A 6000h - 000A 7FFFh
SARAM 12 02 8000h - 02 9FFFh 000A 8000h - 000A 9FFFh
SARAM 13 02 A00Oh - 02 BFFFh 000A A000h - 000A BFFFh
SARAM 14 02 C000h - 02 DFFFh 000A CO000h - 000A DFFFh
SARAM 15 02 EO0Oh - 02 FFFFh 000A EO0Oh - 000A FFFFh
SARAM 16 03 0000h - 03 1FFFh 000B 0000h - 000B 1FFFh
SARAM 17 03 2000h - 03 3FFFh 000B 2000h - 000B 3FFFh
SARAM 18 03 4000h - 03 5FFFh 000B 4000h - 000B 5FFFh
SARAM 19 03 6000h - 03 7FFFh 000B 6000h - 000B 7FFFh
SARAM 20 03 8000h - 03 9FFFh 000B 8000h - 000B 9FFFh
SARAM 21 03 A00Oh - 03 BFFFh 000B A000h - 000B BFFFh
SARAM 22 03 C000h - 03 DFFFh 000B C000h - 000B DFFFh
SARAM 23 03 EO00Oh - 03 FFFFh 000B EO0O0h - 000B FFFFh
SARAM 24 04 0000h - 04 1FFFh 000C 0000h - 000C 1FFFh
SARAM 25 04 2000h - 04 3FFFh 000C 2000h - 000C 3FFFh
SARAM 26 04 4000h - 04 5FFFh 000C 4000h - 000C 5FFFh
SARAM 27 04 6000h - 04 7FFFh 000C 6000h - 000C 7FFFh
SARAM 28 04 8000h - 04 9FFFh 000C 8000h - 000C 9FFFh
SARAM 29 04 A00Oh - 04 BFFFh 000C A000h - 000C BFFFh
SARAM 30 04 C000h - 04 DFFFh 000C C000h - 000C DFFFh
SARAM 31 04 EO0Oh - 04 FFFFh 000C E000h - 000C FFFFh
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1.2.1.3 On-Chip Single-Access Read-Only Memory (SAROM)

1.2.2

The zero-wait-state ROM is located at the CPU byte address range FE 0000h - FF FFFFh. The ROM is
composed of four 16K-word blocks, for a total of 128K-bytes of ROM. Each ROM block can perform one
access per cycle (one read or one write). ROM can be accessed by the internal program or data buses,
but not the DMA buses. The ROM address space can be mapped by software to the external memory or
to the internal ROM via the MPNMC bit in the ST3 status register.

The standard device includes a bootloader program resident in the ROM and the bootloader code is
executed immediately after hardware reset. When the MPNMC bit field of the ST3 status register is set
through software, the on-chip ROM is disabled and not present in the memory map, and byte address
range FE 0000h - FF FFFFh is unmapped. A hardware reset always clears the MPNMC bit, so it is not
possible to disable the ROM at hardware reset. However, the software reset instruction does not affect the
MPNMC bit. The ROM can be accessed by the program and data buses. Each SAROM block can perform
one word read access per cycle.

Table 1-5. SAROM Blocks

Memory Block CPU Byte Address Range CPU Word Address Range
SAROMO FE 0000h - FE 7FFFh 7F 0000h - 7F 3FFFh
SAROM1 FE 8000h - FE FFFFh 7F 4000h - 7F 7FFFh
SAROM2 FF 0000h - FF 7FFFh 7F 8000h - 7F BFFFh
SAROM3 FF 8000h - FF FFFFh 7F C000h - 7F FFFFh

I/O Memory Map

The C5x DSP has a separate memory map for peripheral and system registers, called I/O space. This
space is 64K-words in length and is accessed via word read and write instructions dedicated for I/O
space.

The 1/O space registers related to each peripheral are documented in subsequent chapters of this guide.
System registers, which provide system-level control and status, are described in detail in other sections
throughout this chapter.

Unused addresses in I/O space should be treated as reserved and should not be accessed. Accessing
unused I/O space addresses may stall or hang the DSP.

Each of the four DMA controllers has access to a different set of peripherals and their I/O space registers.
This is shown in Section 1.7.4.

NOTE: Writing to I/O space registers incurs in at least 2 CPU cycle latency. Thus, when configuring
peripheral devices, wait at least two cycles before accessing data from the peripheral. When
more than one peripheral register is updated in a sequence, the CPU only needs to wait
following the final register write.

The users should consult the respective peripheral chapter to determine if a peripheral
requires additional initialization time.

Before accessing any peripheral register, make sure the peripheral is not held in reset and its internal
clock is enabled. The peripheral reset control register (Section 1.7.5.2) and the peripheral clock gating
control registers (Section 1.5.3.2.1) control these functions. Accessing a peripheral whose clocks are
gated will either return the value of the last address read from the peripheral (when the clocks were last
ON) or it may possibly hang the DSP -- depending on the peripheral.
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1.3 Device Clocking

1.3.1 Overview

The DSP requires two primary reference clocks: a system reference clock and a USB reference clock. The
system clock, which is used by the CPU and most of the DSP peripherals, is controlled by the system
clock generator. The system clock generator features a software-programmable PLL multiplier and several
dividers. The system clock generator accepts an input reference clock from the CLKIN pin or the output
clock of the 32.768-KHz real-time clock (RTC) oscillator. The selection of the input reference clock is
based on the state of the CLK_SEL pin. The CLK_SEL pin is required to be statically tied high or low and
cannot change dynamically after reset. The system clock generator can be used to modify the system
reference clock signal according to software-programmable multiplier and dividers.

The resulting clock output, the DSP system clock, is passed to the CPU, peripherals, and other modules
inside the DSP. Alternatively, the system clock generator can be fully bypassed and the input reference
clock can be passed directly to the DSP system clock. The USB reference clock is generated using a
dedicated on-chip oscillator with a 12 MHz external crystal connected to the USB_MXI and USB_MXO
pins. This crystal is not required if the USB peripheral is not being used. The USB oscillator cannot be
used to provide the system reference clock.

The RTC oscillator generates a clock when a 32.768-KHz crystal is connected to the RTC_Xl and
RTC_XO pins. The RTC core (CVpprrc) Must always be externally powered but the 32.768-KHz crystal
can be disabled if CLKIN is used as the clock source for the DSP. However, when the RTC oscillator is
disabled, the RTC peripheral will not operate and the RTC registers (/O address range 1900h - 197Fh)
will not be accessible. This includes the RTC power management register (RTCPMGT) which controls the
RTCLKOUT and WAKEUP pins. To disable the RTC oscillator, connect the RTC_XI pin to CVpprrc and
the RTC_XO pin to ground.

The USB oscillator is powered down at hardware reset. The USB oscillator must be enabled using the
USBSCR register and must settle for an amount of time specified by USB Oscillator Startup Time
parameter in the device-specific data manual before using the USB peripheral.

Figure 1-7 shows the overall DSP clock structure. For detailed specifications on clock frequency, voltage
requirements, and oscillator/crystal requirements, see the device-specific data manual.

e« TMS320C5535, 'C5534, 'C5533, 'C5532 Fixed-Point Digital Signal Processors
(literature number SPRS737).

» TMS320C5545A Fixed-Point Digital Signal Processor (literature number SPRS856)
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Figure 1-7. DSP Clocking Diagram (1) (2)
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(1) LS = Level Shifter

(2) The CLKOUT pin's output driver is enabled/disabled through the CLKOFF bit of the CPU ST3_55 register. At
the beginning of the boot sequence, the on-chip Bootloader sets CLKOFF = 1 and CLKOUT pin is disabled
(high-impedance). For more information on the ST3_55 register, see the TMS320C55x 3.0 CPU (SWPUO073),
Algebraic Instruction Set (SWPUO068E), and Mnemonic Instruction Set (SWPU06

1.3.2 Clock Domains

7E) reference guides.

The device has many clock domains defined by individually disabled portions of the clock tree structure.
Understanding the clock domains and their clock enable/disable control registers is very important for
managing power and for ensuring clocks are enabled for domains that are needed. By disabling the clocks
and thus the switching current in portions of the chip that are not used, lower dynamic power consumption

can be achieved and prolonging battery life.
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1.4

14.1

Figure 1-7 shows the clock tree structure with the clock gating represented by the AND gates. Each AND
gate shows the controlling register that allows the downstream clock signal to be enabled/disabled. Once
disabled most clock domains can be re-enabled, when the associated clock domain logic is needed, via
software running on the CPU. But some domains actually stop the clocks to the CPU and therefore
software running on the CPU cannot be responsible for re-enabling those clock domains. Other
mechanism must exist for restarting those clocks, and the specific cases are listed below:

* The System Clock Generator (PLL) can be powered-down by writing a 1 to PLL_PWRDN bit in the
clock generator control register CGCR1. This stops the PLL from oscillating and shuts down its analog
circuits. It is important to bypass the System Clock Generator by writing 0 to SYSCLKSEL bit in CCR2
(clock confguration register 2) prior to powering it down, else the CPU will loose its clock and not be
able to recover without hardware reset.

NOTE: Failsafe logic exists to prevent selecting the PLL clock if it has been powered down but this
logic does not protect against powering down the PLL while it is selected as the system clock
source. Therefore, software should always maintain responsibility for bypassing the PLL prior
to and whenever it is powered down.

» The SYSCLKDIS bit in PCGCRL1 (clock gating control register 1) is the master clock gater. Asserting
this bit causes the main system clock, SYSCLK, to stop and, therefore, the CPU and all peripherals no
longer receive clocks. The WAKEUP pin, INTO & INT1 pin, or RTC interrupt can be used to re-enable
the clock from this condition.

* The ICR bit in CPUI (clock gating control register) gates clocks to the CPU and uses the CPU'’s idle
instruction to initiate the clock off mode. Any non-masked interrupt can be used to re-enable the CPU
clocks.

System Clock Generator

Overview

The system clock generator (Figure 1-8) features a software-programmable PLL multiplier and several
dividers. The clock generator accepts an input clock from the CLKIN pin or the output clock of the real-
time clock (RTC) oscillator. The clock generator offers flexibility and convenience by way of software-
configurable multiplier and divider to modify the clock rate internally. The resulting clock output, SYSCLK,
is passed to the CPU, peripherals, and other modules inside the DSP.

A set of registers are provided for controlling and monitoring the activity of the clock generator. You can
write to the SYSCLKSEL bit in CCR2 register to toggle between the two main modes of operation:

» Inthe BYPASS MODE (see Section 1.4.3.1), the entire clock generator is bypassed, and the frequency
of SYSCLK is determined by CLKIN or the RTC oscillator output. Once the PLL is bypassed, the PLL
can be powered down to save power.

» Inthe PLL MODE (see Section 1.4.3.2), the input frequency can be both multiplied and divided to
produce the desired SYSCLK frequency, and the SYSCLK signal is phase-locked to the input clock
signal (CLKREF).

The clock generator bypass mux (controlled by SYSCLKSEL bit in CCR2 register) is a glitchfree mukx,
which means that clocks will be switched cleanly and not short cycle pulses when switching among the
BYPASS MODE and PLL MODE.

For debug purposes, the CLKOUT pin can be used to see different clocks within the clock generator. For
details, see Section 1.4.2.3.
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Figure 1-8. Clock Generator
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1.4.2 Functional Description

The following sections describe the multiplier and dividers of the clock generator.

1.4.2.1 Multiplier and Dividers

The clock generator has a one multiplier and a two programmable dividers: one before the PLL input and
one on the PLL output. The PLL can be programmed to multiply the PLL input clock, PLLIN, using a x4 to
x4099 multiplier value. The reference clock divider can be programmed to divide the clock generator input
clock from a /4 to /4099 divider ratio and may be bypassed. The Reference Divider and RDBYPASS mux
must be programmed such that the PLLIN frequency range is 32.786 KHz to 170 KHz. At the output of the
PLL, the output divider can be used to divide the PLL output clock, PLLOUT, from a /1 to a /128 divider
ratio and may also be bypassed.

The PLL output, PLLOUT, frequency must be programmed within the range defined by the datasheet. See
the device-specific data manual for allowed values of PLLIN, PLLOUT, and SYSCLK. Keep in mind that
programming the output divider with an odd divisor value other than 1 will result in a non-50% duty cycle
SYSCLK. This is not a problem for any of the on-chip logic, but the non-50% duty cycle will be visible on
chip pins such as CLKOUT. See the device-specific data manual for allowed values of PLLIN, PLLOUT,
and SYSCLK.

The multiplier and divider ratios are controlled through the PLL control registers. The M bits define the
multiplier rate. The RDRATIO and ODRATIO bits define the divide ratio of the reference divider and
programmable output divider, respectively. The RDBYPASS and OUTDIVEN bits are used to enable or
bypass the dividers. Table 1-6 lists the formulas for the output frequency based on the setting of these
bits.

The clock generator must be placed in BYPASS MODE when any PLL dividers or multipliers are changed.
Then, it must remain in BYPASS MODE for at least 4 mS before switching to PLL MODE.

Table 1-6. PLL Output Frequency Configuration

RDBYPASS OUTDIVEN SYSCLK Frequency
0 0 M+4
CLKREF x #
RDRATIO + 4
0 1 (M+4) 1
CLKREF x X
RDRATIO +4 ODRATIO +1
1 0 CLKREF x| M + 4 |
1 1
CLKREF x| M + 4 |x __1
ODRATIO +1
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1.4.2.2 Powering Down and Powering Up the System PLL

To save power, you can put the PLL in its power down mode. You can power down the PLL by setting the
PLL_PWRDN =1 in the clock generator control register CGCR1. However, before powering down the
PLL, you must first place the clock generator in bypass mode.

When the PLL is powered up (PLL_PWRDN = 0), the PLL will start its phase-locking sequence. You must
keep the clock generator in BYPASS MODE for at least 4 mS while the phase-locking sequence is
ongoing. See Section 1.4.3.2 for more details on the PLL_MODE of the clock generator.

1.4.2.3 CLKOUT Pin

15

For debug purposes, the DSP includes a CLKOUT pin which can be used to tap different clocks within the
clock generator. The SRC bits of the CLKOUT control source register (CCSSR) can be used to specify the
source for the CLKOUT pin (see Figure 1-9 and Table 1-7).

NOTE: There is no internal logic to prevent glitches while changing the CLKOUT source. Also there
is no provision for internally dividing down the CLKOUT frequency other than the options
inherently available for selecting the CLKOUT source.

The CLKOUT pin's output driver is enabled/disabled through the CLKOFF bit of the CPU ST3_55 register.
At hardware reset, CLKOFF is cleared to 0 so that the clock is visible for debug purposes. But within the
bootloader romcode, CLKOFF is set to 1 to conserve power. After the bootloader finishes, the customer
application code is free to re-enable CLKOUT. For more information on the ST3_55 register, see the
following reference guides:

 TMS320C55x 3.0 CPU Reference Guide (SWPU073)
* TMS320C55x v3.x CPU Algebraic Instruction Set Reference Guide (SWPUOGSE)
* TMS320C55x v3.x CPU Mnemonic Instruction Set Reference Guide (SWPUOG7E)

The slew rate (dV/dt) of the CLKOUT pin can be controlled by the CLKOUTSR bits in the output slew rate
control register (OSRCR). This feature allows for additional power savings when the CLKOUT pin does
not need to drive large loads.

Figure 1-9. CLKOUT Control Source Select Register (CCSSR) [1C24h]
4 3 0

Reserved ‘ SRC

R-0 R/W-Bh

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

Table 1-7. CLKOUT Control Source Select Register (CCSSR) Field Descriptions

Bit Field Value | Description
15-4 | Reserved 0 Reserved.
3-0 SRC CLKOUT source bits. These bits specify the source clock for the CLKOUT pin.

0 CLKOUT pin outputs System Clock Generator output clock, CLKGENOUT.
1h CLKOUT pin is set high.

2h CLKOUT pin outputs System Clock Generator output clock, CLKGENOUT.
3h CLKOUT pin is set low.

4h CLKOUT pin outputs System Clock Generator output clock, CLKGENOUT.
5h CLKOUT pin is set low.

6h CLKOUT pin outputs System Clock Generator output clock, CLKGENOUT.
7h CLKOUT pin outputs USB PLL output clock.

8h CLKOUT pin outputs System Clock Generator output clock, CLKGENOUT.
9h CLKOUT pin outputs SAR clock.®

Ah CLKOUT pin outputs System Clock Generator output clock, CLKGENOUT.

@ SAR available on only TMS320C5545/35.
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Table 1-7. CLKOUT Control Source Select Register (CCSSR) Field Descriptions (continued)

Bit

Field Value | Description

Bh CLKOUT pin outputs system clock, SYSCLK (default mode).

Ch CLKOUT pin outputs System Clock Generator output clock, CLKGENOUT.
Dh Reserved, do not use.

Eh CLKOUT pin outputs System Clock Generator output clock, CLKGENOUT.
Fh CLKOUT pin outputs USB PLL output clock.

1.4.2.4 DSP Reset Conditions of the System Clock Generator

The following sections describe the operation of the system clock generator when the DSP is held in reset
state and the DSP is removed from its reset state.

1.4.2.4.1 Clock Generator During Reset

During reset, the PLL_PWRDN bit of the clock generator control register 1 (CGCR1) is set to 1, and the
PLL does not generate an output clock. Furthermore, the SYSCLKSEL bit of the clock configuration
register 2 (CCR2) defaults to 0 (BYPASS MODE), and the system clock (SYSCLK) is driven by either the
CLKIN pin or the real-time clock (RTC). See Section 1.4.3.1 for more information on the bypass mode of
the clock generator.

1.4.2.4.2 Clock Generator After Reset

After reset, the on-chip bootloader programs the system clock generator based on the input clock selected
via the CLK_SEL pin. If CLK_SEL = 0, the bootloader programs the system clock generator and sets the
system clock to 12.288 MHz. If CLK_SEL = 1, the bootloader bypasses the system clock generator
altogether and the system clock is driven by the CLKIN pin. In this case, the CLKIN frequency is expected
to be 11.2896 MHz, 12.0 MHz, or 12.288 MHz. While the bootloader tries to boot from the USB, the clock
generator is programmed to output approximately 36 MHz.

1.4.3 Configuration

1.4.3.1 BYPASS MODE

When the system clock generator is in the BYPASS MODE, the clock generator is not used and the
system clock (SYSCLK) is driven by either the CLKIN pin or the real-time clock (RTC).

NOTE: In bypass mode, the PLL is not automatically powered down and will still consume power.
For maximum power savings, the PLL should be placed in its power-down mode. See
Section 1.4.2.2 for more details.

1.4.3.1.1 Entering and Exiting the BYPASS MODE

To enter the bypass mode, write a 0 to the SYSCLKSEL bit in the clock configuration register 2 (CCR2). In
bypass mode, the frequency of the system clock (SYSCLK) is determined by the CLK_SEL pin. If
CLK_SEL = 0, SYSCLK is driven by the output of the RTC. Otherwise, SYSCLK will be driven by the
CLKIN pin.

To exit the BYPASS MODE, ensure the PLL has completed its phase-locking sequence by waiting at least
4 ms and then write a 1 to the SYSCLKSEL bit. The frequency of SYSCLK will then be determined by the
multiplier and divider ratios of the PLL System Clock Generator.

If the clock generator is in the PLL MODE and you want to reprogram the PLL or any of the dividers, you
must set the clock generator to BYPASS MODE before changing the PLL and divider settings.

Logic within the clock generator ensures that there are no clock glitches during the transition from PLL
MODE to BYPASS MODE and vice versa.
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1.4.3.1.2 Register Bits Used in the BYPASS MODE

Table 1-8 describes the bits of the clock generator control registers that are used in the BYPASS MODE.
For detailed descriptions of these bits, see Section 1.4.4.

Table 1-8. Clock Generator Control Register Bits Used In BYPASS MODE

Register Bit Role in BYPASS MODE
SYSCLKSEL Allows you to switch to the PLL or BYPASS MODES.
PLL_PWRDN Allows you to power down the PLL.

1.4.3.1.3 Setting the System Clock Frequency In the BYPASS MODE

In the BYPASS MODE, the frequency of SYSCLK is determined by the CLK_SEL pin. If CLK_SEL =0,
SYSCLK is driven by the output of the RTC. Otherwise, SYSCLK will be driven by the CLKIN pin.

NOTE: The CLK_SEL pin must be statically tied high or low; it cannot be changed after the device
has been powered up.

Table 1-9. Output Frequency in Bypass Mode

CLK_SEL SYSCLK Source / Frequency
1 CLKIN, expected to be one of the following values by the bootloader: 11.2896
MHz, 12.0MHz, or 12.288 MHz
0 RTC clock = 32.768 kHz

The state of the CLK_SEL pin is read via the CLKSELSTAT bit in the CCR2 register.

1.43.2 PLL MODE

In PLL MODE, the frequency of the input clock signal (CLKREF) can be both multiplied and divided to
produce the desired output frequency, and the output clock signal is phase-locked to the input clock
signal.

1.4.3.2.1 Entering and Exiting the PLL MODE

To enter the PLL_MODE from BYPASS_MODE, first program the PLL to the desired frequency. You must
always ensure the PLL has completed its phase-locking sequence before switching to PLL MODE. This
PLL has no lock indicator as such indicators are notoriously unreliable. Instead, a fixed amount of time
must be allowed to expire while in BYPASS_MODE to allow the PLL to lock. After 4 msec, write a 1 to the
SYSCLKSEL bit in the clock configuration register 2 (CCR2) to set the system clock to the output of the
PLL.

Whenever PLL needs to be reprogrammed, first the clock generator must be in bypass mode, and then
changed to PLL configuration. After waiting 4 msec, write a 1 to the SYSCLKSEL bit to get into the PLL
MODE.

Logic within the clock generator ensures that there are no clock glitches during the transition from
BYPASS MODE to PLL MODE and vice versa.
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1.4.3.2.2 Register Bits Used in the PLL Mode

Table 1-10 describes the bits of the clock generator control registers that are used in the PLL MODE. For
detailed descriptions of these bits, see Section 1.4.4.

Table 1-10. Clock Generator Control Register Bits Used In PLL Mode

Register Bit Role in Bypass Mode

SYSCLKSEL Allows you to switch to the PLL or bypass modes.

RDBYPASS Determines whether reference divider should be bypassed or used.
RDRATIO Specifies the divider ratio of the reference divider.

M Specify the multiplier value for the PLL.

OUTDIVEN Determines whether the output divider is bypassed.

ODRATIO Specifies the divider ratio of the output divider.

1.4.3.2.3 Frequency Ranges for Internal Clocks

All internal clocks include specific minimum and maximum frequencies.

For the specific frequencies, see the PLL Clock Frequency Ranges table in the device-specific datasheet.

¢« TMS320C5535, 'C5534, 'C5533, 'C5532 Fixed-Point Digital Signal Processors
(literature number SPRS737).

 TMS320C5545A Fixed-Point Digital Signal Processor (literature number SPRS856)

1.4.3.2.4 Setting the Output Frequency for the PLL MODE

The clock generator output frequency configured based on the settings programmed in the clock generator
control registers. The output frequency depends primarily on three factors: the reference divider value, the
PLL multiplier value, and the output divider value (see Figure 1-8). Based on the register settings
controlling these divider and multiplier values, you can calculate the frequency of the output clock using
the formulas listed in Table 1-6.

Follow these steps to determine the values for the different dividers and multipliers of the system clock

generator:

1. With the desired clock frequency in mind, choose a PLLOUT frequency that falls within the range listed
in the datasheet. Keep in mind that you can use the programmable output divider to divide the output

frequency of the PLL.

2. Determine the divider ratio for the reference divider that will generate the PLLIN frequency that meets
the requirements listed in the datasheet. When possible, choose a high value for PLLIN to optimize
PLL performance. If the DSP is being clocked by the RTC oscillator output, the reference divider must
bypassed (set RDBYPASS = 1); PLLIN will be 32.768 kHz.

3. Determine a multiplier value that generates the desired PLLOUT frequency given the equation:
multiplier = round( PLLOUT/PLLIN ).

4. Using the multiplier, figure out the values for M (PLL multiplier = M + 4).

Table 1-11 shows programming examples for different PLL MODE frequencies.

Table 1-11. Examples of Selecting a PLL MODE Frequency, When CLK_SEL=L

RDBYPASS OUTDIVEN M RDRATIO ODRATIO PLL Output Frequency
1 1 BE8h X 1 32.768KHz x (BE8h + 4)/2 = 50.00 MHz
1 0 BE8h X X 32.768KHz x (BE8h + 4) = 100.01 MHz
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1.4.3.2.5 Lock Time

As previously discussed, you must place the clock generator in bypass mode before changing the PLL
settings. The time it takes the PLL to complete its phase-locking sequence is referred to as the lock time.
The PLL has a lock time of 4 ms. Software is responsible for ensuring the PLL remains in
BYPASS_MODE for at least 4 ms before switching to PLL_MODE.

1.4.3.2.6 Software Steps To Modify Multiplier and Divider Ratios

You can follow the steps below to program the PLL of the DSP clock generator. The recommendation is to
stop all peripheral operation before changing the PLL frequency, with the exception of the device CPU and
USB. The device CPU must be operational to program the PLL controller. Software is responsible for
ensuring the PLL remains in BYPASS MODE for at least 4 ms before switching to PLL_MODE.

1.

© N gA WD

9.

Ensure the clock generator is in BYPASS MODE by setting SYSCLKSEL = 0.

Set CLR_CNTL = 0 (bit 15) in the CGCR1 register.

Program RDRATIO, M, and RDBYPASS in CGCR1 and CGCR2 according to your required settings.
Program ODRATIO and OUTDIVEN in CGCR4 according to your required settings.

Write 0806h to the INIT field of CGCR3.

Set PLL_PWRDN = 0.

Set CLR_CNTL =1 (bit 15) in the CGCR1 register.

Wait 4 ms for the PLL to complete its phase-locking sequence.

Place the clock generator in its PLL MODE by setting SYSCLKSEL = 1.

Note: This is a suggested sequence. It is most important to have all programming done before the last
step to place the clock generator in PLL MODE.
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1.4.4 Clock Generator Registers

Table 1-12 lists the registers associated with the clock generator of the DSP. The clock generator
registers can be accessed by the CPU at the 16-bit addresses specified in Table 1-12. Note that the CPU
accesses all peripheral registers through its 1/0 space. All other register addresses not listed in Table 1-12
should be considered as reserved locations and the register contents should not be modified.

Table 1-12. Clock Generator Registers

CPU Word Acronym Register Description Section
Address
1C20h CGCR1 Clock Generator Control Register 1 Section 1.4.4.1
1C21h CGCR2 Clock Generator Control Register 2 Section 1.4.4.2
1C22h CGCR3 Clock Generator Control Register 3 Section 1.4.4.3
1C23h CGCR4 Clock Generator Control Re