RM41Lx 16/32-Bit RISC Flash Microcontroller

Technical Reference Manual

I3 TeExAas

INSTRUMENTS

Literature Number: SPNU596B
March 2018



I

TeEXAS
INSTRUMENTS

Copyright © 2018, Texas Instruments Incorporated

Contents

5] =T = 55
1 0T 10 o o PN 57
11 Designed for Safety AP PIICAtIONS . ... ettt e s 58

1.2 LoV 1 VA =T o] 0] 1T ) o 58

1.3 [0 To [F= T T 4 T @0 T [0 1= = 11 ] L 61

IO 70 A 111 S =g T 1 (= 61

2 F N o 11 = Tox (1 1 = PP 62
21 10T [ ox 1T 63

2.1.1 Architecture BIOCK Diagram .....ueeiieeesesiieeeessaantessaanneesaannnessasnnessssnneessssnnessssnnesssnnnnesss 63

b2 I 1= 1 11T T30 N =T 12 S 64

2.1.3 Bus Master / Slave ACCESS PriVIIEgES ...ciiiueiiiiiiiiiiiiie i s s srnane e aaaaaneas 65

2.2 V1T o] YA @] o =T o 1= i {o ] o S 66

2.2.1  MemMOrY-Map OVEIVIEW w.uuusiuussiusesussssssssss s srase e ssss et s sasssassssasesanessanssannsranstannens 66

2.2.2 Memory-Map Table ... e aaas 67

2.2.3  Flash on MIiCrOCONIIOIIEIS ..uuuuiueisirsirtieiise st nanes 70

B2 @ | B @ 3o S A 72

2.3 0T o] 0] L 76

0 TR 1] £ 76

72 B A o T S 76

2.3.3  System SOftWAre INTEITUPLS 1. .ueeeiieteiriiieers e s e s sa e s ssaas et saaaae s ssanaa st sannnsssaannnesnnn 78

24 L3 o] 79

22 R [ Yo 1Yo T oS 79

A O [ Tox QI T o = V1 Y 80

2.4.3  LOW-POWET MOOES .uiueiutisiseiseitiserse ettt e e e e s e r e s s s e a e s s e aernes 81

2 O [ Tox QN =S 1Y o T [ 83

2.45 Safety Considerations for CIOCKS .....uuuiiiiiiiiiii s s s aaeee s 84

25 System and Peripheral Control REQISIEIS ....uuueeiiiiesiiieesiarntessaanteesaannressaannessasnnessaannnessnnnnenss 86

2.5.1 Primary System Control REGISIErS (SYS) uuiruueiiutiriniiitirie i 86

2.5.2 Secondary System Control RegIiSIErs (SYS2) ..uuiiiiiiiiiiiiiiiiiit i ssaane s aanas 139

2.5.3 Peripheral Central Resource (PCR) CONtrol REQISIEIS ....uuviiiiiiereriiineersninnessasnnesssannnessnnnes 144

3 I/0 Multiplexing and Control Module (IOMM) ......uieiiiiii e e e 159
3.1 L YT 1= 160

3.2 Main Features of 1/0 Multiplexing Module (IOMM) ....iiiiieieiiiiiiiie i s s aaanees 160

3.3 Control of Multiplexed FUNCHONS .. .uuiiuiiiiii i e e s r e eaaaes 160

3.3.1 Control of MultipleXed OULPULS ....ueeussiiseirsrristerseiaerserasessis i arssarerasesaisssanns 160

G TR T 570 £ 161

3.3.3 Control of Special Multiplexed OPtiONS ....uiiieeiiiri i rns 162

3.4 B To (= Y == ST 163

3.4.1 Locking Mechanism for Memory-Mapped REQISLErS ....iviiueriiiiieriiiiiiriieiiiisesisaisssiiannes 163

B 1 ¢ (o @0 o 11T 1 P 163

3.5 L@ 1YY =T 11 =T £ 164

3.5.1 REVISION_REG: ReVISION REGISIEI .uutuiiiueteiriintiiiiinneisiisessiaisesississesisasssssansnsssannnns 164

3.5.2 BOOT_REG: BOOt MOUE REGISIE . utuuuteiiseinaiiiaterte it sree e s as s sre s arnesanns 165

3.5.3 KICK_REGO: KiCKer REGISIEI O ..uineieiiiieteaaaaaeessaine s saaae s s saanse s ssannnessannassaannassaannnes 165

3.5.4 KICK_REGL: KiCKer REJISIEI L .uuuiieteiriiuttasniiaesissssesisisnsssaissssisasssssansnesssansnsssannnes 165

2 Contents SPNU596B—March 2018

Submit Documentation Feedback


http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS
www.ti.com
3.5.5 ERR_RAW_STATUS REG: Error Raw Status / Set ReQISter....ccveiiiiieiiiiieeriiieesrnnnnennnnnes 166
3.5.6 ERR_ENABLED_STATUS_REG: Error Enabled Status / Clear Register.......ccevviiiiiniiinniinnnnns 167
3.5.7 ERR_ENABLE_REG: Error Signaling Enable RegiSter.....cccviiiiiiiiiiiiiii i nineennanns 168
3.5.8 ERR_ENABLE_CLR_REG: Error Signaling Enable Clear RegiSter ........vvievviiriiiiiiiirinnininnns 169
3.5.9 FAULT_ADDRESS_REG: Fault Address RegiSter......uuiiiiiiiiiiiiiiiiiee i saainessaanneeannnns 169
3.5.10 FAULT_STATUS_REG: Fault Status RegiSIEr ...ivuueriiiieieiiiiiiiirsi i sasineesaanes 170
3.5.11 FAULT_CLEAR_REG: Fault Clear REgISIEr ....uiiuiiiiteiiaeiieritirte i s saasisessnnnsanssns 171
3.5.12 PINMMRN: Pin Multiplexing Control REQISIErS. .. ...uuieiiiiie i i raare s raanr e e annns 172
4 FO21 Flash Module Controller ... .o 173
4.1 L =T o 174
Ot T (1 = 174
2 T 101 o T 0 N = g o 174
IO T 12 ! = 1] T I o 175
4.2 Default Flash ConfigUration ........evsssiisiriiir s a s raaeaaanens 175
43 LT 5 5 176
4.3.1 SECDED INt@iZAON 1utuusinseiseiseisirserersissssess s s es s s saneraenas 176
e 7 = 1 O = oo o [T T 177
4.3.3 Syndrome Table: Decode tO Bit iN EFTOr ....uueeieiiiieiiiii i s s s nae s s anannenaaanes 178
4.3.4 Syndrome Table: An Alternate Method ....cviieiiiiiii i e i e s ssine e s saanne e s aanneeeaannes 179
4.4 =T 0 0T Y = 180
o A Mo o=V o g )l F= 1] I = O 2 180
A © B I |V =T 0 T 181
4.5 Power On, Power Off CONSIAEIAIONS +.uuuuueeierreeeeteennrrereerreeeeennnnnnrrrerrrerennnnsssrasrreeeernnnnnnns 183
4.5.1 Error Checking at POWET ON .....ueiiiiiiiiiiiiie s s ssaiae s sraaas s ssaas et saata s saansasssannressannnes 183
4.5.2 Flash Integrity at POWer Off ...t s i s s s e s s e e s saanre s saanneesaannreraannnes 183
4.6 Emulation and SIL3 DiagNOStiC MOUES .. .uuuusiistiiieiseise s sae s s saneaas 184
G Y= 1= . =0 T =Y o o 184
7 1 -V [ 1o 13 1 (o3 1 o Yo [ 184
4.6.3 DiagnNOoStiC MOOE SUMMAIY . .utiustiiuseiateise i erss st s sae s e s s s saarssaresansasans 189
G S S L Uo 1V - o 1 S 190
4.7 (7] g0 I LYo £S5 =] £ 190
4.7.1 Flash Option Control Register (FRDCNTL) .uuuiuutiiutirseinteiineiaeerinsiassssisssanesnseianasinnins 192
4.7.2 Flash Error Detection and Correction Control Register 1 (FEDACCTRLL) ...cvviiieiiiiiinnniiiinnnnns 193
4.7.3 Flash Error Correction and Correction Control Register 2 (FEDACCTRL2) ..vvviiiirriiiineerinnneens 195
4.7.4 Flash Correctable Error Count Register (FCOR_ERR_CNT) ..iiuiiiiiiiiireriieiiininnnseiineiaaens 195
4.7.5 Flash Correctable Error Address Register (FCOR_ERR_ADD) ...iueiiiiiiiriiiiinisiriinnesinannness 196
4.7.6 Flash Correctable Error Position Register (FCOR_ERR_POS) ...ciiiiiiiiiiiiiiiiiiieee e vnnneeeas 197
4.7.7 Flash Error Detection and Correction Status Register (FEDACSTATUS) ...ovvviiiiiiiininiiininninnnn, 198
4.7.8 Flash Uncorrectable Error Address Register (FUNC_ERR_ADD) ....ciiiiiiiiiiiiiieiiiiiieeinaneesss 201
4.7.9 Flash Error Detection and Correction Sector Disable Register (FEDACSDIS) ...cccvvvviiiereriinnnen. 202
4.7.10 Primary Address Tag Register (FPRIM_ADD_TAG) +.iuuuiiutiriuriinteiinsiinerisisisesinsianneraneas 204
4.7.11 Duplicate Address Tag Register (FDUP_ADD_TAG) ..uviiiiuirririnensiriintesiaanssssaannsessaansesans 204
4.7.12 Flash Bank Protection Register (FBPROT) ...uiviiiiireiiintessasnressasnneesssannessssnnessssnneessnnns 205
4.7.13 Flash Bank Sector Enable Register (FBSE) ....uuivieiiiuiiiiieiiiiiini i s nannaas 205
4.7.14 Flash Bank Busy Register (FBBUSY) ...uiiiuutiiiiietiiniieteirainessnisssssasssssaannsssaansnsssnnnns 206
4.7.15 Flash Bank Access Control Register (FBAC) ...uviiiiieiiiiiieiiiintesiaineessaanressasnnesssanneesanns 207
4.7.16 Flash Bank Fallback Power Register (FBFALLBACK) ...uiiuiiiieiiinieiineiierinsiisisinssasssnneas 208
4.7.17 Flash Bank/Pump Ready Register (FBPRDY) ..uiiiiiiiiiiiiiiiiiieriisrsier s ssiianssnnnnnesaans 209
4.7.18 Flash Pump Access Control Register 1 (FPACL) ....ueeiiiiiesiiineesiianneessannressaannessannneesanns 210
4.7.19 Flash Pump Access Control Register 2 (FPAC2) ..uuiiiiiiiieiiiiiirie i saesssesannssanenas 210
4.7.20 Flash Module Access Control Register (FMAC) ...uiiuieiiiiiieiiiiiee st raarsssraesesrannneeanas 211
4.7.21 Flash Module Status Register (FMSTAT) .iiieiiiieriiieresanresasannessasnnessaannnessasnnessnnnes 212
4.7.22 EEPROM Emulation Data MSW Register (FEMU_DMSW).....cuviiiiiiiiiiiieriinininnennaeas 214
SPNU596B—March 2018 Contents 3

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS
www.ti.com
4.7.23 EEPROM Emulation Data LSW Register (FEMU_DLSW) ....oiiuiiiiiiiiiiiiiinienin e nanens 214
4.7.24 EEPROM Emulation ECC Register (FEMU_ECC) .. .uuiiiiiiiiiiiiiie i i rninn e ssaanneanas 215
4.7.25 EEPROM Emulation Address Register (FEMU_ADDR) .....cciueiiiiiissiiiiissinisssisiinssssaannseanas 216
4.7.26 Diagnostic Control Register (FDIAGCTRL) .uuiiutivieriiutiriteiiiriesrissisisssirsssssanessnnssannans 217
4.7.27 Uncorrected Raw Data High Register (FRAW_DATAH) ....uuiiiiiiii i ernnaneeenas 219
4.7.28 Uncorrected Raw Data Low Register (FRAW_DATAL) ..uiiiiiiiiiiieiiiiieeinainesininsssssanneasas 219
4.7.29 Uncorrected Raw ECC Register (FRAW_ECC) .uiiiuiiiiiiiiiiiiiie i iiiesissiasssinssnnsssnnsaas 220
4.7.30 Parity Override Register (FPAR_OVR) ..ttt saarns s snans s sannn s ssnnnesannnes 221
4.7.31 Flash Error Detection and Correction Sector Disable Register (FEDACSDIS2) ......civvvvviinnnnns 222
4.7.32 FSM Register Write Enable (FSM_WR_ENA) ...iiuuiiiiiiiiiiiiii i sninesannnans 224
4.7.33 FSM Sector Register (FSM_SECTOR) ..uutiiutiriniiisiiistiite i assiannanans 224
4.7.34 EEPROM Emulation Configuration Register (EEPROM_CONFIG) ....civiveiiiiiininiiiiiieeiniinnens 225
4.7.35 EEPROM Emulation Error Detection and Correction Control Register 1 (EE_CTRL1) .............. 226
4.7.36 EEPROM Emulation Error Correction and Correction Control Register 2 (EE_CTRL2) ............. 227
4.7.37 EEPROM Emulation Correctable Error Count Register (EE_COR_ERR_CNT) ....vvviiiiinniinnnnnns 228
4.7.38 EEPROM Emulation Correctable Error Address Register (EE_COR_ERR_ADD) .......ccvvuvvnunnns 228
4.7.39 EEPROM Emulation Correctable Error Position Register (EE_COR_ERR_POS) .........cvvvvnunen 229
4.7.40 EEPROM Emulation Error Status Register (EE_STATUS) ...cviiiiiiiiiiiieiiiiiniiiienninnneaans 230
4.7.41 EEPROM Emulation Uncorrectable Error Address Register (EE_UNC_ERR_ADD) ..........ccvuutes 231
4.7.42 Flash Bank Configuration Register (FCFG_BANK) ....oiiiiiiiiiiiii i re e rraneeaaas 232
Tightly-Coupled RAM (TCRAM) MOAUIE .. ..eeeeeii e et e e e 233
5.1 L =T o 234
5.1.1 BOTCM and B1TCM CoNNECION DIBGIam ..uuuseiueesunerissinnesinsssssiinessnsssansisinssannsannssnnes 234
ST O /= U1 1 == (] 5T 234
5.2 L Y I/ T Y20 /= T o 235
5.3 S Eo (= Y == T 236
5.3.1 Support for Cortex-R4 CPU's Single-Error-Correction Double-Error-Detection (SECDED) ........... 236
5.3.2 Support for Cortex-R4 CPU's Address and Control Bus Parity Checking.......ccoevvviiiiiniiinnnnnnns 237
5.3.3 Redundant AdAreSS DECOUE .. .ueiuutirstiitiriniite s s s r e aan e aanns 237
5.4 TCRAM AULO-INItIAIIZALION +1uveiieeiisii i e a s s s aanenans 237
5.5 Emulation / Debug Mode BENaVIOr .. ..ueeiiiieiiiiie s it s i sssanee s ssanne s saaneesaannessaanneessannnensnn 238
5.6 TCRAM Control and StatuS REJISIEIS +.uuuuiueiieeiistirseiistssras s ras s saarssaneias 238
5.6.1 TCRAM Module Control Register (RAMCTRL) ..ttt riiee s rriaessrasse s snnnesannns 239
5.6.2 TCRAM Module Single-Bit Error Correction Threshold Register (RAMTHRESHOLD)................. 240
5.6.3 TCRAM Module Single-Bit Error Occurrences Counter Register (RAMOCCUR) ....cvvvvuiviineinnenns 241
5.6.4 TCRAM Module Interrupt Control Register (RAMINTCTRL) ..uiiiiiiiiiiiiiie i sriiaee s rnanes 241
5.6.5 TCRAM Module Error Status Register (RAMERRSTATUS) ..iiiiiiiiiiiiiiiisiee s sennnessnnnneesnnnnes 242
5.6.6 TCRAM Module Single-Bit Error Address Register (RAMSERRADDR)......ccvviteiiniininriinerineas 243
5.6.7 TCRAM Module Uncorrectable Error Address Register (RAMUERRADDR) ......c.ccvviiiiiiiiinnnennns 244
5.6.8 TCRAM Module Test Mode Control Register (RAMTEST ). .uuuiiiiierriiiieeeranineessasnnesssanneesennnes 245
5.6.9 TCRAM Module Test Mode Vector Register (RAMADDRDECVECT) ...uvviiuiinterineininesinninneas 246
5.6.10 TCRAM Module Parity Error Address Register (RAMPERRADDR) .....cvviiiiieisiiiiniiineeanans 246
Programmable Built-In Self-Test (PBIST) MOAUIE ....ciiiiiiiiiiiiii e 247
6.1 L= T 248
6.1.1  Features Of PBIST ittt r st rae s 248
6.1.2 PBIST versus Application Software-Based TeSNG ....uuveueeiiiiieiiiiiriiiiieriiirsrannresaainns 248
LS00 G T o = S I =] Tox Q=T - 4 248
6.2 RNV €10 18] o] o =g o I 2N o o 11 0T o 249
6.3 = S I 0 250
LT 0 R o = 7 S 1= o[0T o 251
6.4 Memory Test Algorithms on the On-Chip ROM ... e s e nne s 252
6.5 [ = IS I O] 11 10 B =T 0 L] (T 254
6.5.1 RAM Configuration Register (RAMT) 1.uuuiuuiiiuteieeiieriaeiarisrrats s saresarssasssiessannsrns 255
Contents SPNU596B—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS
www.ti.com
6.5.2 Datalogger RegiSter (DLR) .uuuueiiuterseiitirstirteiiseatssass st i s saessinssanns 256
6.5.3 Program Control REGISIEr (PCR) ...ttt r s e sa s s s aaane s saannn e s sannasaannnns 257
6.5.4 PBIST Activate/Clock Enable RegiSter (PACT) ..uuivieeeiiiiieriiisreirannnnsisinnrsssainnssssinnrsinnnns 258
6.5.5 PBIST ID REGISIEr (PBISTID) tuueueueueureeeuesesnesnsensensensensenrenressenreemesrrsneenssnreneeneenren 258
6.5.6 Override RegiSter (OVER) ...ttt e s s sr e s s sanr e s saaan e s ssan e s aannes 259
6.5.7 Fail Status Fail Register (FSRFO) ....uuuieiiiiiiiiiieiiie s saise s ssasss s ssnrs s ssannnsssannnes 260
6.5.8 Fail Status Count Registers (FSRCO and FSRCL) ...uvuuiiiuuirinririeiineiiieerinnisnsssinsssnnssaneianes 261
6.5.9 Fail Status Address Registers (FSRAO and FSRAL) ...ouuiiiiiiiii i i v s rnare e annes 262
6.5.10 Fail Status Data Registers (FSRDLO and FSRDLL) ...uiiuuueiiiiinesiiiinnesinisesisinnnssiannsnsiannnes 263
6.5.11 ROM Mask RegiSter (ROM) ...ueuuueeiutisusernnsrte it sanssasssaassansransianessanrsanns 264
6.5.12 ROM Algorithm Mask RegiSter (ALGO) ....uuuiiiiiiieteiiiiiteiaiantessaanesssannnessaannessaannessannes 264
6.5.13 RAM Info Mask Lower Register (RINFOL) 1.uuuueiiiiutesiiieteiiiiseiiinrssssinessssinssssnnnnssinnnes 265
6.5.14 RAM Info Mask Upper Register (RINFOU).....uuiiuiiiiiiiiieiiiiriis i nnesiassnsssnssannssanes 265
6.6 PBIST Configuration EXAmPIES .. .uuuuusiisiiiteiisisesre s r s s s raneaaneens 266
6.6.1 Example 1 : Configuration of PBIST Controller to Run Self-Test on DCAN1 RAM ......ccvvviinneennns 266
6.6.2 Example 2 : Configuration of PBIST Controller to Run Self-Test on ALL RAM Groups................ 267
7 CPU Self-Test Controller (STC) MOAUIE ..o e e 268
7.1 [©1=T 0= = U 2o ] o o 269
7.1.1 CPU Self-Test CONtroller FEAUIES ..iuvivuiiiieiisirsiriissnsesrnrissssss s aesassaaeas 269
4 S 1 O =1 [ To3 Q=T =T 269
7.2 APPIICAtION Self-TESE FIOW . .uuiiiiii it s e s a i a e s sraas st sann e s sannasaannnns 271
7.2.1 STC Module CoNfigUration ......eeesseieeessssneeseasnnessaaneessaannesseanneessannnessssnneessssnnessssnnees 271
A7 O o 1 (= (B - Y. | o 271
7.2.3 ENtering CPU 1dIe MOOE ...t r e et s s s e s sr s s s sann e s saanna e saannnes 271
7.2.4 Self-Test Completion and Error GENEration .......iieeeesiieseeersssnreesssnneessssnnessssnneessssnnessennes 272
7.3 STC Test Coverage and DUFALION ...u.ueeiiseireererse s sa e sareanes 273
7.4 SR OO0 g1 0] I LT 1S =] £ 274
7.4.1 STC Global Control Register 0 (STCGCRO) v.uuueeiiieeeriiinnesseanneessasnneessannressasnnessssnneesannns 275
7.4.2 STC Global Control Register 1 (STCGCRL) +uuuuuiiutirseiiusirinrristsrinsiasssiserasisisssarssnneans 275
7.4.3 Self-Test Run Timeout Counter Preload Register (STCTPR) ..ouueiiiiiiiiiiiiiie i i eannas 276
7.4.4 STC Current ROM Address Register (STC_CADDR) .tiiiiiiiiiiiieesiaineesssinnessasnnessaannnessannes 276
7.4.5 STC Current Interval Count Register (STCCICR) ..uuuiutiiuterinririeiineirieransisnsesinsssnseraneaanes 277
7.4.6 Self-Test Global Status Register (STCGSTAT) ettt iiiteriaitterriaarrssaaanrssraanresaaannssiaanns 278
7.4.7 Self-Test Fail Status RegiSter (STCFSTAT) tuuutitiiiteriianterraanreesaannresasannessasnneessasnnessennns 279
7.4.8 CPUL Current MISR Registers (CPU1_CURMISR3-CPU1_CURMISRO) ....vvviviiinnininrinnnernnens 280
7.49 CPU2 Current MISR Registers (CPU2_CURMISR3-CPU2_CURMISRO) ....vevriiniineineinninnenss 281
7.4.10 Signature Compare Self Check Register (STCSCSCR)...uuuiiiiiiieiiiieeesiinneesasineessasnnessnnnes 282
7.5 STC Configuration EXAmMPIE .. ..ueieeiiiiiii i rnes 283
7.5.1 Example 1: Self-Test Run for 24 INterval ........oviiiiiiiiiiiii i s rriae e raaas 283
8 CPU Compare Module for Cortex™-R4 (CCM-R4) .....iuiiiiiiiiiiii i 284
8.1 Y ST =T (= 285
8.2 2] (o T4 =T | = 1 o 285
8.3 YT 0 (U= =T = 1o o 286
ST 70t A o Yo I o Yo Q] 1= o 1Y/ o[ 286
8.3.2  Self-TeSt MOUE .ttt r e s r st 286
S0 R T = o (0] g o] o] o 1 o T [ 289
8.3.4  Self-Test Error FOrCiNg MOGE ...cuueiiieiiiiiiiie it s s e n e sanees 289
8.3.5 Operation During CPU DebUg MO .....uuiiiiiiiii it r e s r e e s s e e s sannna s s aanns 289
8.4 (0101 o 0] 11 0] B =T 0 L] (] £ 289
8.4.1 CCM-R4 Status Register (CCMSR) ..uuuiiiueirintirteiise st i s s s 290
8.4.2 CCM-R4 Key Register (CCMKEYR) ..uuuiiiiiiieiniitisiis e sisiasssassssssasssssissansassnnssansns 291
9 Oscillator, PLL, and CIOCK MONITOIING .. ueueueeieieiieee e e e e et e e r e e e e e a e e eeeans 292
9.1 00 1T 1T o 293
SPNU596B—March 2018 Contents 5

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS
www.ti.com
T 0 =B (= 293
9.2 [ TH T 10 - g 294
9.3 [0 1S o 1 (o 295
1SR T0 R @ T | =1 (o) [ ] o] =T 4 1= o1 7= o o 296
S R 7 © Yo F= 1 (o T =1 = o[ 296
9.3.3  OSCIllator DISADIE . .uueieteiiiiteir it 296
9.4 Low-Power Oscillator and Clock Detect (LPOCLKDET) . .uuiuttrussiinterseianeesinsiansssinssannerasssanesanness 297
S R [ Yo QI T = o 297
9.4.2 Behavior 0n OSCillator FailUre .. ...ueuiiieeseiiiiieeiii s i as e rsaaa s saaaa e asannes 298
9.4.3 Recovery from OSCIllator FailUre......vvueiieiiiiii i e e aaees 298
T I T I B I =13 T 299
9.45 LPOCLKDET DiSADIE .uuueiusiiutisisirsertisissrss st ssss st saseaneraes 300
9.4.6 Trimming the HF LPO OSCIlIAtOr ... .uueeiieiiiatiite it r s s s s s r s e s s n e sanees 300
9.5 P L 1ttt e e e e e e e e e e e e e e e e e r e 301
LS 5700 R /[ To 11 = 4o ) o 303
9.5.2  PLL OULPUL CONEIOl 1.t uutiseesatisaterse st e s et e e s s s s s s s s e e s e s s n e s s saaa e sannsane s naneaas 304
9.5.3 Behavior 0N PLL Fail ... a sttt e s s e st e e s s s r e s s n e a e 307
9.5.4 Recovery from @ PLL FailUre.....uueiieiiiiiiiiisrs i s s s e s s e s ssana s ssannnesrannes 308
9.5.5 PLL Modulation Depth MEasSUrEMENT .. ..uuueeruseiiueirieeriatiseeriarrnss i ssrreraasiaieesanrsarsrans 308
9.5.6 PLL Frequency MeasuremMent CIrCUIL ... ...uuvueeesraineeeiraanressaaseessaannessaannesssannrssaaannsssnnnes 309
9.6 o I O 0 g 0] I =T 0 11 =T £ 310
9.6.1 PLL Modulation Depth Measurement Control Register (SSWPLLL) .....cuvviiiiiiiiiiiiiieiinnens 311
9.6.2 SSW PLL BIST Control Register 2 (SSWPLL2) ....uuitiieiieiitiiiiie i sassiassassansassanssssnns 312
9.6.3 SSW PLL BIST Control Register 3 (SSWPLL3) ...uutiutiisirsiitiisiiserriniasissssesnrsnssnnssesnas 313
9.7 Phase-Locked LOOp Theory Of OPeration ...u..eiveereeiseineeiistisiaesarerssiasessiessansssisssanssansssaneans 314
9.7.1 Phase-FreqUENCY DetECION . ... ettt ieteisaaneesaaane s saaae et saanae s ssansn et saannessaannnssaaanresaannnes 314
9.7.2 Charge PUmMp and LOOP Filer . ...uueiieiiiiiiriier e r e s s e s s san e s ss i n e saannes 315
9.7.3  Voltage-Controlled OSCIllatOr . .. uuueirseiiseiaieesitr s e eeanns 315
S B A (<o [ U= oy Y 1Y o T ] =1 o o 316
9.8 Programming EXamle ...t 316
10 Dual-Clock Comparator (DCC) MOAUIE ...uiuiiiiiieii e e s r e e aeas 318
0 0 11 o [T 1T o N 319
T IO R = T T =T (1 319
0 I 7 = 1o Tt =T [ o o S 319
L0 T2 Y o T LU =@ =T - {0 320
0 B2t o G 0] o 11T LN 320
10.2.2 Single-Shot Operation MOAE ....iiiieeeiiiieesiiiessaaneeessasntessaannressasnnessaannessasnnnessssnnenss 323
10.3 Clock Source Selection for Counter0 and COUNLEIL ...vvueeiiseiiunerinrirseriarrars s 323
O S B 1O O O o] o1 (o] I = L= 111 =T £ 324
10.4.1 DCC Global Control Register (DCCGCTRL) .iiiiiitiiriiinresaainnessaanneessannnessaanneessannnessennnes 325
10.4.2 DCC Revision ID Register (DCCREV) ..uuiiiuiiiiiiiiiiiiiiiie s ssssias s snassaneens 326
10.4.3 DCC Counter0 Seed Register (DCCCNTOSEED) ...cviiiuuiiiiiiiiieiiiisiiniiassisainnesisasassiannes 326
10.4.4 DCC ValidO Seed Register (DCCVALIDOSEED) ...viiiiiiiiiiiiiieiiiiinesssainsessaansesssannsessannnes 327
10.4.5 DCC Counterl Seed Register (DCCCNTLSEED) ...uuiiiiiiistiiiseiitiiissinisinsrasisnssinnsaans 327
10.4.6 DCC Status RegiSter (DCCSTAT) uuueiiiiueteirantesiaaatsesraaatessaanntesaaantesaaannsssaannnsssaannesss 328
10.4.7 DCC Counter0 Value Register (DCCCNTO) .uvvirieeerrainneeraanneessannnesssannsessennmessssnnsesssnnnes 329
10.4.8 DCC Valid0 Value Register (DCCVALIDO) ..uuivuutiruneiistirteiissisisssissssssiassssnssansiainssinns 330
10.4.9 DCC Counterl Value Register (DCCCNTL) .uuuiuuureirnnneeiniansisansesiaanssessannsassaannsessannnes 330
10.4.10 DCC Counterl Clock Source Selection Register (DCCCNTLICLKSRC) ..ccvvvvvviiiieriiiinnennnnnes 331
10.4.11 DCC Counter0 Clock Source Selection Register (DCCCNTOCLKSRC) ...ivvvvviuiiiieiineininenans 331
11 Error Signaling Module (ESM) ...t 332
O O O 1 =T o T 333
O O oo 333
6 Contents SPNU596B—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS

www.ti.com
0 0 2 = oo QI 7= o[ = 0 333
5 02 Y o o [0 =@ =T - o) o N 335
11.2.1 RESEL BENAVION Luviiisiiiiiiiiiiii i i a e 335
11.2.2 ERROR Pin TiMING tuenenerneneenrneeseaesaernsaesnsansasansaesneansnsansasansaransansnsansarensanmnenns 336
11.2.3 Forcing an Error CONAItION .uuevusssvsssississerseissssissisasssisssaas s sasssassrassssnsssannssaneias 338
11.3 Recommended Programming ProCEAUIE ......uviiueeiiiiueeiiiiesiiiiesisisesssaissesiaansssirannrsssannnsssnns 339
5 O @ o T g1 0 B =T 015 (=] £ 340
11.4.1 ESM Enable ERROR Pin Action/Response Register 1 (ESMEEPAPRL)......ccoviviiiniieinnnennnns 341
11.4.2 ESM Disable ERROR Pin Action/Response Register 1 (ESMDEPAPRL) .....ccvviviiriiniiiniinnnnns 341
11.4.3 ESM Interrupt Enable Set Register 1 (ESMIESRL) ...uviiuiiiiiiiiiiiiiiiris e seesninssanes 342
11.4.4 ESM Interrupt Enable Clear Register 1 (ESMIECRL) ..uuviiiuiiiiiiiiniiiiieiissiniisissesiassanns 342
11.4.5 ESM Interrupt Level Set Register 1 (ESMILSRL) ..uvviiiiuiiiiiiiieiiiiiesiiinessannssssannsssannns 343
11.4.6 ESM Interrupt Level Clear Register 1 (ESMILCRL)...uuiiueiiieiiiiiiriatiinerineinnnerinsiasesinssanes 343
11.4.7 ESM Status RegiSter 1 (ESMSRL) ..uuuiutiiteiistiiteristisss it i issssisssasssnsssasssaneias 344
11.4.8 ESM Status Register 2 (ESMSR2) ...uuiiiiueiiiiiieiiiiseriis s sssins s ssainnssaainnesss 344
11.4.9 ESM Status Register 3 (ESMSR3) ..uuuiuuiiiieiiniiieiitireesisssts i ssnssasssasssnnssannsransias 345
11.4.10 ESM ERROR Pin Status Register (ESMEPSR) .....cuiuieiiiieiieieaeiaerneeceaeraeaesesneesenes 345
11.4.11 ESM Interrupt Offset High Register (ESMIOFFHR) ....uuuiiiiiiiiiiiiiiiiiie i rsiee s nnanes 346
11.4.12 ESM Interrupt Offset Low Register (ESMIOFFLR) ..vviuiiiiiiiiiiiiiri e i aneesaaes 347
11.4.13 ESM Low-Time Counter Register (ESMLTCR) ..vuiuuiiiutiriieiineiiisiissrissinsnneanssssssanns 348
11.4.14 ESM Low-Time Counter Preload Register (ESMLTCPR)....iiiiuiiiiiiiiieiiiiireiiiinsinnineesinnes 348
11.4.15 ESM Error Key Register (ESMEKR) ... .uiiiiiiiiiiiiiiie i s s s s snn s saeaas 349
11.4.16 ESM Status Shadow Register 2 (ESMSSR2) ...uuiiuiiiisiiiiiiiiiiiiriri i sseesinns 349
11.4.17 ESM Influence ERROR Pin Set Register 4 (ESMIEPSR4) ...uviieiiiiiiiiiiieiieeieinnrnnsansanens 350
11.4.18 ESM Influence ERROR Pin Clear Register 4 (ESMIEPCR4) ..uiiieiiiiiiieiieieinienerneannnennens 350
11.4.19 ESM Interrupt Enable Set Register 4 (ESMIESR4) ....cuviiiiiiiiiiiiiiiiii i ssenans 351
11.4.20 ESM Interrupt Enable Clear Register 4 (ESMIECRA) ...uviiiiiiiiiiiiieiiiiiesisiissisannnnsinanns 351
11.4.21 ESM Interrupt Level Set Register 4 (ESMILSRA) ...uiiiiiiiiiiiiiiiiiii i rseesinnsanes 352
11.4.22 ESM Interrupt Level Clear Register 4 (ESMILCRA) ..vvuviiiiiiiiiiiiiisiinins s 352
11.4.23 ESM Status Register 4 (ESMSRA) ..ottt sainrs s ssaannsssaanness 353
12 Real-Time Interrupt (RTI) MOAUIE ....uiniii e e et e e e 354
I T O 1T 355
O O =T [ = 355
12.1.2 Industry Standard Compliance StatemMeNt.....cviiiieeeriiie i riierraaneessaanresraanneesraanrereaannees 355
27 Y o T L1 =@ =T - 0] 356
Dt R O TH o1 (=Y g @ 0= = L4 o] o N 356
12.2.2  INEEITUPL REGUESTS 1 ttttiiiiiissassssstnessssssisssssssssssssssssssssssssssssssssssnnsnessssssssssssssnnnnnnnnns 358
7720 TR 8 I 1 0T 1 o 359
12.2.4 Digital WatChdOg (DWD) ... .uueseiisieeiianttesriaatesssastsssaassssaaasssssananssaaannsssaannnsssannsesinn 359
I T I 1 01T 1Yo T o 362
12.2.6 Halting Debug Mode BENaVIOUr. ....uuiieiiiie i s e rae s 362
0 T o I I 0o g1 (o I o L= 0] (=] £ 363
12.3.1 RTI Global Control Register (RTIGCTRL) c.uueeiiiietesiiineesssaneessaannesssannnessasnneesssnnresssnnnees 364
12.3.2 RTI Capture Control Register (RTICAPCTRL)....utivtiiiiiite s nseesnes 365
12.3.3 RTI Compare Control Register (RTICOMPCTRL) ..uiiiiieiiiiiiiie i iraiaesssaassssaansasssanns 366
12.3.4 RTI Free Running Counter 0 Register (RTIFRCO) ..uviiiiiiiiiiiiesinineessaanneessannnessannnesssnnnes 367
12.3.5 RTI Up Counter 0 Register (RTIUCO) ....uuuruueiaseinnriassssisesanssrseiasessisssansssisssanssaasssaneias 367
12.3.6 RTI Compare Up Counter O Register (RTICPUCO) ...ciuuueiiiiiiieeiiiiesisainesssaansssannsassaanns 368
12.3.7 RTI Capture Free Running Counter 0 Register (RTICAFRCO) ....cviiiiiiiiiiieeriiineesnninnesnannes 368
12.3.8 RTI Capture Up Counter 0 Register (RTICAUCO). .. uuuiiutirreiineiinesinsssissinnsisisssanessinssanns 369
12.3.9 RTI Free Running Counter 1 Register (RTIFRCL) ..uuiiiiiiiiiiiiiiiieriiie e sniiee s rsannn e nnnns 369
12.3.10 RTI Up Counter 1 RegiSter (RTIUCL) +uuuuueeeiieinnessiinnesssanneessaansessssnnnessssnnessssnnmessssnnes 370
12.3.11 RTI Compare Up Counter 1 Register (RTICPUCL).....cutiiiutiiiiirinriiterineiainerissiasssinssanns 371
SPNU596B—March 2018 Contents 7

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS
www.ti.com
12.3.12 RTI Capture Free Running Counter 1 Register (RTICAFRCL) ....vvvviiiiiiiieiieiiierininnennes 372
12.3.13 RTI Capture Up Counter 1 Register (RTICAUCL) ...iueiiiiiiieeiiiieessaanesssanne s sannnassaannns 372
12.3.14 RTI Compare 0 Register (RTICOMPO) .. .uuueiiiiaeeiiistesisinssessinntsssaasssssannrsssaannssssannness 373
12.3.15 RTI Update Compare 0 Register (RTIUDCPO)....uuueiiutireeiineisnerinrssnsiinsiannesaneiainssinnss 373
12.3.16 RTI Compare 1 Register (RTICOMPL) .. .uuuiiiiiiiieiiiiteeiaae e ssaanre s saannessaanresaaannesaaannness 374
12.3.17 RTI Update Compare 1 Register (RTIUDCPL)...uuuiiiiiiiiiiiiiieiiiisesisanneisainsssisannnessannnes 374
12.3.18 RTI Compare 2 Register (RTICOMP2) ...uuiiiiiiiiiiitsiineiite it asssassanssasssaneans 375
12.3.19 RTI Update Compare 2 Register (RTIUDCP2) ... .uiiiiiiiiiiiieeiiiite s iianse s snnne s sannnnesannnns 375
12.3.20 RTI Compare 3 Register (RTICOMP3) .. .uuuiiiiiiieeiiiiniesiiisssessiistessaianssssannrsssainnssssannnnss 376
12.3.21 RTI Update Compare 3 Register (RTIUDCP3) . ..uuiuuiiiutiieeiineiseesinrisasiinsiannesansiainssinnss 376
12.3.22 RTI Set Interrupt Enable Register (RTISETINTENA) ...uviiiiiiiiiiiiiiiiiini e seennes 377
12.3.23 RTI Clear Interrupt Enable Register (RTICLEARINTENA) ..uuuiiiiiiiiiiiii i isiee e nnnans 379
12.3.24 RTI Interrupt Flag Register (RTHNTFLAG) ..uuuuuiiieiiiseiitinteiaieiniessanssssssinssansssnnssannens 381
12.3.25 Digital Watchdog Control Register (RTIDWDCTRL) ...uuuiiiiiiiieiiiiiesiaaineessnnnnessaannassaanns 382
12.3.26 Digital Watchdog Preload Register (RTIDWDPRLD) .. .uuuiiiiiiereiiiieiiiiineeiniisesisinssisanns 383
12.3.27 Watchdog Status Register (RTIWDSTATUS) 1.uutiiuiiiiriinterineiieiniesransisisssinresnss s, 384
12.3.28 RTI Watchdog Key Register (RTIWDKEY) ..uuiiiiiiiiiiiiie i srannsssnnanesssnnnsssnnnness 385
12.3.29 RTI Digital Watchdog Down Counter (RTIDWDCNTR) ...uviiiureiiiinieiiiiineeisiinssisnnseisanns 386
12.3.30 Digital Windowed Watchdog Reaction Control (RTIWWDRXNCTRL) +..uvvviuiiiinriireriieineeans 386
12.3.31 Digital Windowed Watchdog Window Size Control (RTIWWDSIZECTRL) .....vvvviiiiiiiniiiinenans 387
12.3.32 RTI Compare Interrupt Clear Enable Register (RTINTCLRENABLE) .....cccuvviiiiiieiiiiinnininnns 388
12.3.33 RTI Compare 0 Clear Register (RTICMPOCLR) ....uuiiiutiiieiieiniritssissiassnnsesanessnessannss 389
12.3.34 RTI Compare 1 Clear Register (RTICMPLCLR) ...ciiiiiiiiiiiiiie i irriae s rrane s ssnnnesnnnns 389
12.3.35 RTI Compare 2 Clear Register (RTICMP2CLR) ..uuviiiiiiiiiiiieiiiiiiniinesssisssssannssssannns 390
12.3.36 RTI Compare 3 Clear Register (RTICMP3CLR) ..uuuiiiitiiiieiieiniiins i sanessnessannss 390
13 Cyclic Redundancy Check (CRC) Controller Module ..o 391
R T R O 1T =N 392
R T 0 = | 392
IR 70 7 = oo QI - o[ =10 o 392
R 207 Y o o [0 =@ =T = o) o N 393
13.2.1 General OpPeratiOn .uuueesiiesssessenstessaanteeseaanreseasnneessaannesessnnessssnnnessssnnessesnnessssnnnessnn 393
13.2.2 CRC MOUES Of OPEIatiON v uuussiusserusesssssusssaane e s s s arerass s s sansaanness 393
13.2.3 PSA SigNature ReQISIEr ... . uetsiiiieteiiiit it ra s sraar s s aaaaa e s taanaa st saannassaannnesan 393
13.2.4 RAW Data REQISIEI 1iuuueetiiitetiiinestiateessaanressaanneesaaannesaasnnessaanneesassnnessesnnessssnnnessnn 394
R J0 S T O o U I - 1 = I =0 395
13.2.6 POWET DOWN MOOE . .utiiisiiteiistinseiistisseriat e e ss e aa s saar s s s s e r e raaeaannens 395
RS 7 A = 1 11 - 11 o 395
13.2.8 Peripheral BuS INTEIMACE ...vueiieiiii i s s s aaar e e 395
13.3  Example/HIintS: FUll-CPU MOOE ....uueiiiiiiieiiiie e irise s raste s ssaaaes s saase s saann s s saan s s ssannssananneeannns 395
RS TS T T O S~ [ o 396
R 70 O 0 L O @0 1 (0] =T 851 =T £ 396
13.4.1 CRC Global Control Register 0 (CRC_CTRLO)....uuteiiiieeeiaiinesisaiaesisansessaansssssannsesaannnes 397
13.4.2 CRC Global Control Register (CRC_CTRLL) .tuuiiitteriiineessaineesaasnsessasnnessssnneesssnnnessennnes 397
13.4.3 CRC Global Control Register 2 (CRC_CTRL2)....uuiuiiiiirieiineiisriinnssissinrsssanessnssanns 398
13.4.4 Channel 1 PSA Signature Low Register (PSA_SIGREGLL)......ccviiiiiiiiiiiiiieiiiiieeiniianesiaans 399
13.4.5 Channel 1 PSA Signature High Register (PSA_SIGREGHL).....cccviiiiiiiiiiiieiniineesinanneenannnes 399
13.4.6 Channel 1 Raw Data Low Register (RAW_DATAREGLL) ..ouviiiuiiiiieiiiiiieiiinieninnsnsesanes 400
13.4.7 Channel 1 Raw Data High Register (RAW_DATAREGHL) ...oiuiiiiiiiiiiii i iniiee s nnanes 400
13.4.8 Channel 2 PSA Signature Low Register (PSA_SIGREGL2)....cccviiiiiiieeiiiiniessainnessaannnessnnnes 401
13.4.9 Channel 2 PSA Signature High Register (PSA_SIGREGH2).......cviiiiiiiiiiiiiiiiininenae 401
13.4.10 Channel 2 Raw Data Low Register (RAW_DATAREGL2).....cciiiiiiiiiiiiiiiniiie e 402
13.4.11 Channel 2 Raw Data High Register (RAW_DATAREGH2).....ccviiiiiiiiiiiiiesiiineesaninnessnnnes 402
13.4.12 Data Bus Selection Register (CRC_TRACE_BUS_SEL) ...cuviiiuiiiiiiiiiiiieriinininnnenaaes 403
8 Contents SPNU596B—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS
www.ti.com
14 Vectored Interrupt Manager (VIM) MOAUIE .. ..uiuiiiii i e e 404
T O 1T 405
14.2 Device Level INterrupt ManagemeEnt ........eeeioieeeiriiee s iiase s ssaase s saaassssaanssssaanrsssaannssaaannnessnns 405
14.2.1 Interrupt Generation at the Peripheral .......c.eviiiiiiiiiii i e r e e s a e e eaaneeas 406
14.2.2 Interrupt Handling at the CPU......iieiiiiiiiii i s s re e aas 406
14.2.3 Software Interrupt Handling OPtioNS ....uuueeiiiiiieiiiiesiiie s iraats s sranressaaar e ssaanrsssanness 407
14.3  Interrupt HANAING INSIAE VIM ..ttt i e e s st e e s s e s s s e e s saann e s s annnn e s sannnnssaannnessannnnnsnnn 408
14.3.1  VIM Interrupt Channel Mapping. ... . e e vsessueerseinnerssrants s 409
14.3.2 VIM Input Channel Management .......oioieeeiiiiieeiiit et saasssssaaansssaanssssannnssaaannesss 411
14.4  Interrupt Vector Table (VIM RAM) .. uuiiiiii i s s st e s s ssas e s seann e e s aaane e s saannessannnnessannnessannnnensnn 412
14.4.1 Interrupt Vector Table OPeration ..uv.uuveseirseriseieeriisss s aessisr e saarssaneaas 412
14.4.2 Enabling and Controlling the VIM Parity .......uuiiieiiiiiiiii i s s r e s snnee s 413
14.4.3 Interrupt Vector Table INitialiZation ........coeeiiiiiriiii i e s e s s s s an e saanne s ananneeas 413
14.4.4 Interrupt Vector Table Parity TeStNG...uueeiiueiiiiiiirie i saaeeas 414
145 VIM WaKeUD INEEITUDL . . ettt it ettt e s e s e s s e s s s s e s s s s e st s aat e st aann e s s sann e s aanneaannns 415
14.6  Capture EVENT SOUIMCES tiuiuiisssstsstssssssisssssssssssssnssessssssssssssssssssssnmmeesmmtmmmmessssnsemmmmmm 416
A - 10 10 T 416
14.7.1 Examples - Configure CPU TO ReCeIVE INtEITUPLS ..uviinneiiiiiiie i iriin e ssieesssiane s annnes 416
14.7.2 Examples - Register Vector Interrupt and Index Interrupt Handling ......covvviveviiiiieiiiinnennnnnnes 417
I B 1V I @ g1 10 =0 ] =T £ 419
14.8.1 Interrupt Vector Table Parity Flag Register (PARFLG) ....vviiiiiiiiiiiiiii i nne e nnaees 420
14.8.2 Interrupt Vector Table Parity Control Register (PARCTL) ..uvuiiiieriiiiiesiiineessaiseessannnesssnnnes 420
14.8.3 Address Parity Error Register (ADDERR) ...uuviiiiiiiiiiiinie i sias s saennaeens 421
14.8.4 Fall-Back Address Parity Error Register (FBPARERR)......ciiiiiiiiiiiiiiii i iniineennnees 421
14.8.5 VIM OffSEt VECIOr REQISIEIS . . uuitiiittetiiie s iiateeetatresaaannesaaannessaaneesaasnnesseannesssnnnnensnn 422
14.8.6 IRQ Index Offset Vector Register (IRQINDEX) ...ueiuutiissiintirseiiseinies i, 423
14.8.7 FIQ Index Offset Vector Registers (FIQINDEX) ....uuiiiiiiiiiiiiiiiiiie i sninr e ssanees 423
14.8.8 FIQ/IRQ Program Control Registers (FIRQPRJ0:2]) +evviiueeriiiieeiiiinesiaaneessanneessaannnessannnes 424
14.8.9 Pending Interrupt Read Location Registers (INTREQ[0:2]) +.uuvvvuuriiuriiineininerineinirinniansesanes 425
14.8.10 Interrupt Enable Set Registers (REQENASET[0:2]) «uuuuertiriueniiiiiesiiisnssiinnsssinannsesaannns 426
14.8.11 Interrupt Enable Clear Registers (REQENACLR[0:2]) t.uureiiiinereriiinnersasnnesssnnneessannnessennnes 427
14.8.12 Wake-Up Enable Set Registers (WAKEENASET[0:2]) ... tvuteiiueiieerinrirneiinsinnernneiainesinns 428
14.8.13 Wake-Up Enable Clear Registers (WAKEENACLR[0:2]) .vvvviiuutiiiiiiieiiiieeiniieessnninnssannes 429
14.8.14 IRQ Interrupt Vector Register (IRQVECREG) .. .uuiiiiiiieeiiaineesiiannesssannsesssnnneesssnnressssnnees 430
14.8.15 FIQ Interrupt Vector Register (FIQVECREG) ...uviiuiiiiiiiiniiiiieiiinieissnisssiassssssnnesannens 430
14.8.16 Capture Event RegiSter (CAPEVT) .uuiiiii e iiiiite it sraars s saaasssssannnsssaannesasannness 431
14.8.17 VIM Interrupt Control Registers (CHANCTRL[0:23]) +vuuuureerrinrerenineessasnneessssnnessssnnesssnnnes 432
15 Enhanced Quadrature Encoder Pulse (EQEP) ModUIE .......eiiiniei e 434
L 700 R 1Yo [ od 1T o 435
L T =2 o ] o 1o 437
Tt =T 1 T 01U 437
15.2.2 FUNCLIONAl DESCIIPIION .uieseiiieteeiaattees e e s s e e e ssaaae e s s nn e s ssann s saannessaannnsssannressnn 438
15.2.3 €QEP MEMOIY MaP tiiiisnsttnneessssssssassssssssssseesssssssssassssssssrsnmeeestsimsassssssnsnnnnes 439
15.3 Quadrature Decoder UNit (QDU) ..uuiuueiiuetiieiteiierss et ssss s rras s siassaasssaassaan s ransaanasanns 440
15.3.1 Position Counter INPUE MOUES ....uuueiiiiiiie ettt r e s r e s s s e e sa e e s aaanne s saannness 440
15.3.2 eQEP Input Polarity SEIECHON ..uiuueseiiiitei i s s 443
15.3.3 PoOSition-Compare SYNC OULPUL ... uuvuueiaserseiaseesssrasssssssaassrss s ssressasssisssanrsannssansins 443
15.4 Position Counter and Control UNit (PCCU) . ...t eiaiiessaaiaessaaanse s saannsssaanessssannrassaanneesnn 443
15.4.1 Position Counter Operating MOOES . . ...uiuuueeiiiieei it rarrre s ssaannsssaanness 443
15.4.2 POSItiON COUNTET LALCN .. uutiitiiiiiiiee ittt r e s s r e s s s n e raenannens 446
15.4.3 Position Counter INItAliIZAtION .........eeiiie i r e r e s s e e aaanne s 448
15.4.4 eQEP PoOSition-COMPAre UNit.....uveuueeiiiiuseisitesisisressasresssinressissnssaaanssssaainnssaainnesss 448
155 €eQEP Edge Capture UNit ... .eiieeiserseiiseisesssssssas s ssse s sss s saas s sasssaasssnssansssanssansssansins 450
SPNU596B—March 2018 Contents 9

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS
www.ti.com
LT <T@ 1= VLT od o oo 453
T A U T o I 1= g T 453
15.8  eQEP INtErTUPt SIIUCTUI . uuuuussitteeeetiii i s s s s s s e s s s s s s s sa s aeesssssnnnns 454
LIRS <T@ 1y =T ] (=T £ 455
15.9.1 eQEP Position Counter Register (QPOSCNT) 1.uuueriiiiieieiiiiaesiaaersssaanressaannrssraanreraannness 455
15.9.2 eQEP Position Counter Initialization Register (QPOSINIT) «.uiuuuiiiiiiiriiiiiiiniiirinnearanns 456
15.9.3 eQEP Maximum Position Count Register (QPOSMAX) .. .uiiiuiiiieiiiirieiirine s 456
15.9.4 eQEP Position-Compare Register (QPOSCMP) ..uuiuuiiiitiriieiiiiii i s 456
15.9.5 eQEP Index Position Latch Register (QPOSILAT) .uuuiiiieteiiiie i it saanssesaannns 457
15.9.6 eQEP Strobe Position Latch Register (QPOSSLAT) .uuiuuiiiiieiiiiiriris i sneesaes 457
15.9.7 eQEP Position Counter Latch Register (QPOSLAT) ..ttt iiaie e taaiane s raanessaaanresaaanns 457
15.9.8 eQEP Unit Timer Register (QUTMR) ...iuuuuiiiiiiieiiiiire i ssnies s ssaanssaainnesss 458
15.9.9 eQEP Register Unit Period Register (QUPRD) .....ivuiiiieiiiieiiieiiiinisasssisssianesnsssaneanness 458
15.9.10 eQEP Watchdog Timer Register (QWDTMR) ... .uuiiiiiiiiiiiiiieeiaaiee s saannesssaaneessannressaannees 458
15.9.11 eQEP Watchdog Period Register (QWDPRD) ....uviiiiieeiiiiiesisiissisinsnssisasssssannssssainnns 459
15.9.12 eQEP Decoder Control Register (QDECCTL) . .uuuuiuueiiutireeiineiniesrinresissinnsssnneaneiainssanns 460
15.9.13 eQEP Control RegiSter (QEPCTL) . .ucuieeeiiiteeiaateesaaanresaaaanresaaanrssaaannessaannnsssaannesss 461
15.9.14 eQEP Capture Control Register (QCAPCTL) t.uuuutiiiiiieiiiisesisiissssiaasssisasssessannnsssaannns 463
15.9.15 eQEP Position-Compare Control Register (QPOSCTL) .vvvuuriiuiriinririieiinrinieeiineisieerinnsaness 464
15.9.16 eQEP Interrupt Enable Register (QEINT) . .uuuieeeiiiiieeiiie et raanresrsanressannre s saanrsaaannness 465
15.9.17 eQEP Interrupt Flag Register (QFLG) ..uuuuuetiiieeeiiiiniesiiissesiannsssisinnssssasnnsssaannrsssannness 466
15.9.18 eQEP Interrupt Clear Register (QCLR) ..uiuiirieiiiiiiieiite s asssie s sassanesanens 467
15.9.19 eQEP Interrupt Force Register (QFRC) ...uui it r e s e eannees 468
15.9.20 eQEP Status Register (QEPSTS) .. uuuiiiiitiiiiitesiiitreirinrssrainnssssinnrsaaainnssasanssiaainnesss 469
15.9.21 eQEP Capture Timer Register (QCTMR) .. .uuiiueiiitiiteiineiireieiaieerisrrassiarsass s aaneens 470
15.9.22 eQEP Capture Period Register (QCPRD) ...iiieiiiiiiieeiiiiee i siie s saanee s saanne s saannnesaanns 470
15.9.23 eQEP Capture Timer Latch Register (QCTMRLAT) ..t iuutteiiiiteiiiirrsiinesssainne s iaassessannes 471
15.9.24 eQEP Capture Period Latch Register (QCPRDLAT) ..uuutiiittiiieiiiriieiieinies i ssneesinnsnnes 471
16 Analog To Digital Converter (ADC) MOAUIE ....uiee e e as 472
0 R O 1T = 473
I 72 1011 o o1 To] 1o 473
LT R [T 101 1Y 1] 1= o 473
16.2.2 Self-Test and Calibration Cell......uviuiiiiiiiiii i e 473
16.2.3 Analog-to-Digital CONVEIEr COME ..uuueestiiseeessaineessaanneessasnnessasnneessssnnessssnnesssssnnessssnnesss 475
P01 [ g o0 475
16.2.5 CONVEISION GIOUPS 1 uuuusestsnnsssntesssasssssasssssaaasessaaastsssaasssssaassnsssssnnsssssnnnssssnnnssins 476
16.3 Basic Features and Usage 0f the ADC .....ueiiiiiieiiiiii s risne et sansnessaannesssanneessannressaannnesssnneessnns 476
16.3.1 How to Select Between 12-bit and 10-bit RESOIUtIONS ....uvvieiiiiiiiii e 476
16.3.2 How to Set Up the ADCLK SPEE. .. .ueiiiieiiiiiitei it i st s st e sr e ssaanne s aaannness 476
16.3.3 How to Set Up the Input Channel ACqUISItIoN TiMeE ...uuiiieieiiiieiiaiesssineessasnnessaanneesrnnnes 476
16.3.4 How to Select an Input Channel for CONVEISION. ...uivueiitiriseiiri i saaes 477
16.3.5 How to Select Between Single Conversion Sequence or Continuous CONVersionS .........ceeevvnnns 477
16.3.6 HOW tO Start @ CONVEISION ..uuuuueiseiusisirseisesssaserseis st rarsassassrerarrassanes 477
16.3.7 How to Know When the Group Conversion is Completed ......ovveiiiiiiiiiiiiiniiiineeaees 477
16.3.8 How Results are Stored in the RESUILS’ MEMOIY .. ..uiiiiiiiiiiiieiriie i ssaias s sraaasaranns 478
16.3.9 How to Read the Results from the ReSUILS’ MEMOIY .....eeiiiiiieiiiii i ssaineessnanneesannnes 478
16.3.10 HOW tO StOP @ CONVEISION 1 uuuuustiusssusesnnserseiassssassaasssiss s rse s ssanesassssasssanrssnnssns 481
16.3.11 Example Sequence for Basic Configuration of ADC Module ........ccieiiiiiiiiiiiiiiiie s 482
16.4 Advanced Conversion Group Configuration OptiONS.....uueeesrisnrerreinnresassneessasnnessasnnessssnnnessannnensnn 483
IS R €T o 0o T I o o T G o[ 0 484
16.4.2 Analog Input Channel Selection Mode OpPtioNS.......ieiiiieieiriii i raie s rraiae s raanaasaaanns 484
16.4.3 Single or ContinUOUS CONVEISION MOOES ... uueeiiiineessianeessasneessaannesseannressannneessannressssnnees 485
16.4.4 Conversion Group Freeze Capability ....oueiveeivieeriiiririi s 486
10 Contents SPNU596B—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS
www.ti.com

16.4.5 Conversion Group Memory OVErrun OPtON ...eueeeresiisesreeiaeisierriresiss i e 487
16.4.6 Response on Writing Non-Zero Value to Conversion Group’s Channel Select Register ............. 487
16.4.7 Conversion Result Size on Reading: 8-bit, 10-bit, Or 12-Dit.....coeveiiiiiiiiiiiiiiie s 488
16.4.8 Option to Read Group Channel ID Along With Conversion ReSUIt ........cvviiiiiiiiiiiiiiiienas 488
16.5 ADC MOAUIE BASIC INTEITUPLS . .uiineseiiinteeiaaetesaaaaseessaane s ssaaane s saanessaannsssaannasssannnessaannnsssnn 489
16.5.1 Group Conversion ENA INTerTUPL . ... ue et iiiiee i ssare s re s s s s asannssaaanneess 489
16.5.2 Group Memory Threshold INtErTUPL ...e.eeereeii i raeaas 489
16.5.3 Group Memory OVErTUN INTEITUDPT . .. uueteeeeeeiiiiisssi i eee e sssssssass s assrree s s s s ssssanannnnns 489
16.6 ADC Magnitude ThresShold INtErTUPLS «.uueee it r e s s a s s ss s saanneaanans 490
16.6.1 Magnitude Threshold Interrupt Configuration .........oevvieiiieiiiiiiii e 490
16.6.2 Magnitude Threshold Interrupt Comparison Mask Configuration ..........ceeviiiviiniininnn, 490
16.6.3 Magnitude Threshold Interrupt Enable / Disable Control.........ocvviiiiiiiiiiiiiiiiniiie e 490
16.6.4 Magnitude Threshold INterrupt FIagS. . .ooueiiueiriiiiiii i i s aaeens 490
16.6.5 Magnitude Threshold Interrupt OffSet REQISTEr ... ..ueiiiiii i aaaees 490
16.7 ADC SPECIAI MOOES .. uueteiietetinete st sss e e ta e st aae et s aa s et s s s e et san s e s saaa s e s ssannssannnnaannns 491
16.7.1 ADC Error Calibration MOGE ......uiieiiiiiriiiiiiii i e r e e raeaas 491
16.7.2 ADC Self-TESEMOAE .uuuueiietiiteiiatirras et r s s ra s aar e aaneaas 495
16.7.3 ADC POWEI-DOWN MOOE .. tuuutiisiiisiiiseiitiriseiasisistaas i sassrase s s raasisisssiarisneias 496
16.7.4 ADC Sample Capacitor DISCharge MOOE ... ...vviuiiiiiiiiiiii i e aes 497
16.8 ADC ResUlts’ RAM SpPECial FEAUIES ....uuueiiiiiiieiiiie e iaa e ssa e s saaae e s saann e s saannnssaannnesaannnesanns 498
16.8.1 ADC Results’ RAM AUto-INItialiZation ...ooveviseiiieiiiiiiiii i i raaeaas 498
16.8.2 ADC ReSUItS’ RAM TeSt MOOE . ...ttt ittt ras s ra s s s s s s s s rsaeenas 498
16.8.3 ADC ReSUIS’ RAM Parity..useiseisseiississsiisserseiassssissassssiss s iassisrsanssrasssannens 498
16.9 ADEVT Pin General Purpose /O FUNCHONAILY +..uueeiiiieeiiiiieesiiies s st ssnasn s ssnnnsssannesnaas 499
16.9.1 GPIO FUNCHONAILY +uueiuetistsissiaeessssssessas e st e e s s s s s s s s e s sanesaa e s annssansaaneens 499
TR 2 T 1010 0= 500
G000 T B T =T 0 L3 (T 501
16.10.1 ADC Reset Control Register (ADRSTCR) 1.uuuiuutirieiintiiteiissisiesisrssissinnssanssanssaisssannss 503
16.10.2 ADC Operating Mode Control Register (ADOPMODECR) ....uuuiiiiiiiiiiiiineiniinessaanneesananes 504
16.10.3 ADC Clock Control Register (ADCLOCKCR)..1uuuuttiriiereiniinsssiiissssisainsesisissssssannnsssannnes 505
16.10.4 ADC Calibration Mode Control Register (ADCALCR) ...uviiiuiiiiiiiiiiie i inieesanssenees 506
16.10.5 ADC Event Group Operating Mode Control Register (ADEVMODECR) ......cvviiiiieriiiiineiinnnns 508
16.10.6 ADC Groupl Operating Mode Control Register (ADGIMODECR).....cviiiiuisriiinireiiinnneriannns 511
16.10.7 ADC Group2 Operating Mode Control Register (ADG2MODECR)......cvtviiutiineirinriirernneinnes 514
16.10.8 ADC Event Group Trigger Source Select Register (ADEVSRC) ..ovvvviiiiiriiiiiiiiiiniieinneinn, 517
16.10.9 ADC Groupl Trigger Source Select Register (ADGLSRC)...cuuuiiiiiiniriiiiinieiiiineiniinesians 518
16.10.10 ADC Group?2 Trigger Source Select Register (ADG2SRC) ..uvuuiiiuiiiiniiiiieiiiniiirinranenaes 519
16.10.11 ADC Event Interrupt Enable Control Register (ADEVINTENA).......eiiiiiiiiiiiieeinnieeannnes 520
16.10.12 ADC Groupl Interrupt Enable Control Register (ADGLINTENA) ....uvviiiiiiiiiiiiiniiineeanaas 521
16.10.13 ADC Group?2 Interrupt Enable Control Register (ADG2INTENA) ...vviiiiiiieiieinierininneianes 522
16.10.14 ADC Event Group Interrupt Flag Register (ADEVINTFLG) ....uviiiiiiiiiiiiiiiciie e ineieeannaes 523
16.10.15 ADC Groupl Interrupt Flag Register (ADGLINTFLG) ...uviiiiiereiiiiieiiniinesiniinsesisnnnsssannes 524
16.10.16 ADC Group?2 Interrupt Flag Register (ADG2INTFLG) ..uvviueirieiiinnirineiiririnerineisnessannsanes 525
16.10.17 ADC Event Group Threshold Interrupt Control Register (ADEVTHRINTCR).....ccvviiiiiieiinnnns 526
16.10.18 ADC Groupl Threshold Interrupt Control Register (ADG1THRINTCR) ...uvveiiiiiieiiiiiineiinnnns 526
16.10.19 ADC Group?2 Threshold Interrupt Control Register (ADG2THRINTCR) ...vvuvvviuiiiiieiineinieenans 527
16.10.20 ADC Results Memory Configuration Register (ADBNDCR) ....cviiiiiiiiiiiiiiiiineiianneinanens 528
16.10.21 ADC Results Memory Size Configuration Register (ADBNDEND).......iviiuiiiiiiiiniiiiiineinnnnes 529
16.10.22 ADC Event Group Sampling Time Configuration Register (ADEVSAMP) ....civvviiiiiiiiininnnnns 530
16.10.23 ADC Groupl Sampling Time Configuration Register (ADGLSAMP).....civiuiiiiiiiinriiineiineinnes 530
16.10.24 ADC Group2 Sampling Time Configuration Register (ADG2SAMP).....iviiiiiiiiiiiiiiiiieiiinens 531
16.10.25 ADC Event Group Status Register (ADEVSR) ..oiuuiiiiiiiiiiiiiiiiiii e ssessnns 532
16.10.26 ADC Groupl Status RegiSter (ADGLSR) ...uiiiutirseiintirseiissisisrrisrsrissiinrssise i 533
SPNU596B—March 2018 Contents 11

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

13 TEXAS
INSTRUMENTS

www.ti.com

16.10.27 ADC Group2 Status RegiSter (ADG2SR) ...utuuutirteiiutirteiinsisieerinrssiss i s 534
16.10.28 ADC Event Group Channel Select Register (ADEVSEL) ...uvvvuiiiiiiiiiiiiiiriiiniannennees 535
16.10.29 ADC Groupl Channel Select Register (ADGLSEL)...cuuuieiiiiureiiiinreisiinesisiinesisninnesiannes 536
16.10.30 ADC Group2 Channel Select Register (ADG2SEL).....uviiriiiieiiiiiiiiiiirieiienieesannennaes 537
16.10.31 ADC Calibration and Error Offset Correction Register (ADCALR) .....oviiiiiiiiiiiiiiiiineieaens 538
16.10.32 ADC State Machine Status Register (ADSMSTATE) ..uuvuiiiiuieiiiiiesiiiinesiiisssisannnessannns 538
16.10.33 ADC Channel Last Conversion Value Register (ADLASTCONV) ...uviiiiiiiiiiiiiniiniinneinneinnes 539
16.10.34 ADC Event Group Results' FIFO Register (ADEVBUFFER).....cciiiiiiiiiiiiiiiiieiiiiieeanaas 540
16.10.35 ADC Groupl Results FIFO Register (ADG1BUFFER) ...ciiiiiiiiiiiieiiiiieiniinesnnnnesnsanns 541
16.10.36 ADC Group2 Results FIFO Register (ADG2BUFFER) .....vviiiiiiiiiiiiiiiiiierisieeniannnaes 542
16.10.37 ADC Event Group Results Emulation FIFO Register (ADEVEMUBUFFER) ......ccovviiiiiiieinans 543
16.10.38 ADC Groupl Results Emulation FIFO Register (ADG1EMUBUFFER).......c.cvvviiiiiiiiiiniiiinnns 544
16.10.39 ADC Group2 Results Emulation FIFO Register (ADG2EMUBUFFER)......c.vvviiiiiiiiiiiiiieenas 545
16.10.40 ADC ADEVT Pin Direction Control Register (ADEVTDIR) ....uuiiiiiiiieiiiiaeeiniieesnninnesannes 546
16.10.41 ADC ADEVT Pin Output Value Control Register (ADEVTOUT)...viiiuiiiiiiireiiiinesinnineeinanns 547
16.10.42 ADC ADEVT Pin Input Value Register (ADEVTIN) ..o.uuiiieiiiiiiiii i niessinneaes 547
16.10.43 ADC ADEVT Pin Set Register (ADEVTSET) t.uiiuiieiitiriitiieinseriisiiesnsssssssisssassnsas 548
16.10.44 ADC ADEVT Pin Clear Register (ADEVTCLR) ..uuuuutiutiitiisirnsieiisinssnsiesissssssssnssanans 548
16.10.45 ADC ADEVT Pin Open Drain Enable Register (ADEVTPDR) ...vvviiiiiiiiiieiiiiinianinaennans 549
16.10.46 ADC ADEVT Pin Pull Control Disable Register (ADEVTPDIS)....icuviiiiiiiiiiiiiiinenneins 549
16.10.47 ADC ADEVT Pin Pull Control Select Register (ADEVTPSEL).....iviieiiiiiiieiiiiineeinninneiinnes 550
16.10.48 ADC Event Group Sample Cap Discharge Control Register (ADEVSAMPDISEN)............vvuu 550
16.10.49 ADC Groupl Sample Cap Discharge Control Register (ADG1SAMPDISEN).....covvviiueinunninns 551
16.10.50 ADC Group2 Sample Cap Discharge Control Register (ADG2SAMPDISEN)......ccvvviivieiinnns 552
16.10.51 ADC Magnitude Compare Interrupt x Control Registers (ADMAGINTXCR) ..cvvvviineiiinnrinninns 553
16.10.52 ADC Magnitude Compare Interrupt x Mask Register (ADMAGXMASK)....ovvvviuiiiiieiineininenans 555
16.10.53 ADC Magnitude Compare Interrupt Enable Set Register (ADMAGINTENASET) .....cicvveevinnns 556
16.10.54 ADC Magnitude Compare Interrupt Enable Clear Register (ADMAGINTENACLR) ........cvuvvves 556
16.10.55 ADC Magnitude Compare Interrupt Flag Register (ADMAGINTFLG) ...viiuiiiiiiiiiiiiiiineinnens 557
16.10.56 ADC Magnitude Compare Interrupt Offset Register (ADMAGINTOFF) ...cvvviiiiiiniiiiinninnnnns 557
16.10.57 ADC Event Group FIFO Reset Control Register (ADEVFIFORESETCR) ...cvvvvviiiiiiiiniineinans 558
16.10.58 ADC Groupl FIFO Reset Control Register (ADG1FIFORESETCR)....iiiiuiriiiiiieeiiinnneinnnnss 558
16.10.59 ADC Group2 FIFO Reset Control Register (ADG2FIFORESETCR)...cvvviuieeiriiineriiinnnsininnss 559
16.10.60 ADC Event Group RAM Write Address Register (ADEVRAMWRADDR) ....vvvvuiiiieeiineinieenans 559
16.10.61 ADC Groupl RAM Write Address Register (ADG1IRAMWRADDR) ...cviiiiiiiiiiiiiiiiiieneinnens 560
16.10.62 ADC Group2 RAM Write Address Register (ADG2RAMWRADDR) ...oviiiiiiiiiiiiieiiniiiseinannes 560
16.10.63 ADC Parity Control Register (ADPARCR) ....uuutiiuiiiietiiteriseiasiesassssisssaanssasssaneaanness 561
16.10.64 ADC Parity Error Address Register (ADPARADDR) .....uiiiiiiiiiiiiieeiiaie e ssann e ssannnessannns 561
16.10.65 ADC Power-Up Delay Control Register (ADPWRUPDLYCTRL) +.iiuuiiiiiiiiieiiiierinniineeinans 562
16.10.66 ADC Event Group Channel Selection Mode Control Register (ADEVCHNSELMODECTRL)..... 562
16.10.67 ADC Groupl Channel Selection Mode Control Register (ADG1CHNSELMODECTRL) ........... 563
16.10.68 ADC Group2 Channel Selection Mode Control Register (ADG2CHNSELMODECTRL) ........... 563
16.10.69 ADC Event Group Current Count Register (ADEVCURRCOUNT) ..civuviiiniiiiinninriiineinneinnes 564
16.10.70 ADC Event Group Maximum Count Register (ADEVMAXCOUNT) ....vviiiuiiiiiiiineirinnneennness 564
16.10.71 ADC Groupl Current Count Register (ADGLCURRCOUNT) ...uuiiiuteiiiinnesirinnsisinnnessnnnns 565
16.10.72 ADC Groupl Maximum Count Register (ADGIMAXCOUNT) ..uviiueiiiiiiiiieiineiniesrinnsnnnennnes 565
16.10.73 ADC Group2 Current Count Register (ADG2CURRCOUNT) ...ciiiiieieiiiiiee i essannesaannnns 566
16.10.74 ADC Group2 Maximum Count Register (ADG2MAXCOUNT) .uvviiiuiriiiinreiiiinesssnineainnnns 566
17 High-End Timer (N2HET) MOAUIE .. uuiniii i et et e e e e e e aeas 567
0t R o (1 o 568
0 T O = = 568
0 7 = 1o Tt =V o o S 571
17.2  N2HET FUNCLONAI DESCIIPON 1ttt istiseesatssssesaesaeessess e s s e s s e s n e s a e asa e s ar s n e aaaeaanness 573
12 Contents SPNU596B—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS

www.ti.com
17.2.1 Specialized Timer MiCrOMaCKINE ...uuiiiiiriiir i raae e 573
17.2.2 N2HET RAM OFQaniZatiON .. ..eeuiuuessisntessaaneesaaanssssaanneesaaansessaannsssaannssssmannessssnnnesss 577
17.2.3 TiME BaSE 1uuiiiniiiitiiitiiiii i 580
I S o ) 1= g = Vot 583
720 ST 1 T o 1 ) 584
S T8 o o] £ =TS [0 1 =T 599
17.2.7 INterrupts and EXCEPLIONS 1uuutiutiiteistisae st rse e sse s saat s sassaan s saaeta e s san s sannssaasaanness 600
17.2.8 Hardware Priority SCNemMIE: ...ttt e e s s s s s e e sa e e s aaanne s saannnenss 601
17.2.9 N2HET RequestS t0 the HTU .uuuiieeiiiiiieeiiiitei it rnias s s s ssiss s ssnnns s ssannsssnnnnnenss 602
I T Y 0 o = 3T 10 602
I O RS 1o 1 1= TS N T | S =TT o 602
R S NP A o | = I O] 11 0] B =T 0 L] (=] 606
17.4.1 Global Configuration Register (HETGCR) ..u.uuiiiuiiiiiiieiiierine i sassssisssinrssse e saneens 607
17.4.2 Prescale Factor Register (HETPFR) ...ttt s e s e s e e ssnnne s anannneas 609
17.4.3 N2HET Current Address Register (HETADDR) ...uueiiiiieieiiiiniesiiiiseeisiinsesisasssssannssssannnes 610
17.4.4 Offset Index Priority Level 1 Register (HETOFFL) .u.uuiiieiiiiiiiieiiinirinnesisssiasessesnnesnanens 611
17.4.5 Offset Index Priority Level 2 Register (HETOFF2) ....eiiiiiiie i iiine s rrinressanne e aannees 612
17.4.6 Interrupt Enable Set Register (HETINTENAS). . .uuutiiiiiii it isisss s raars s rnannnesnnnnes 613
17.4.7 Interrupt Enable Clear Register (HETINTENAC) ..vuiuiiiiiiiiieiiiii i snes s snnsnnns 613
17.4.8 Exception Control Register 1 (HETEXCL) .. uuuiiieeiiiiiieeiaainnesiaannsssaannessaansasssannsessannness 614
17.4.9 Exception Control Register 2 (HETEXC2) .. uuuuiiiiuieiiiiieeisiinnesisinsssisaasssssannsssssannssssannnns 615
17.4.10 Interrupt Priority Register (HETPRY) wuuuuiiuiiiiiiiiie e e s s s s n e raenaaeens 616
17.4.11 Interrupt Flag Register (HETFLG) ..uiiiiieiiiiiiii it iriiatessaans e ssann s ssnnne s snannnssaannenss 616
17.4.12 AND Share Control Register (HETAND) ..uuiiiiuuiiiiiiieiinineesiiinnssisistsssannnssssinnrsssannnsss 617
17.4.13 HR Share Control Register (HETHRSH) .....uiiiiiiiiiiie i s rae e e 618
17.4.14 XOR Share Control Register (HETXOR) .. uuuiiuiiistiisiiiniiieiissiserinsssssisssnsssasssannens 619
17.4.15 Request Enable Set Register (HETREQENS) ....uviiiiiiiiiiiiieiiiiiies it ssannssssnnnes 620
17.4.16 Request Enable Clear Register (HETREQENC) .....uiiiutiiiiiiiiiiiiie i iansniaesanesninssaness 620
17.4.17 NHET Direction Register (HETDIR) ...uuuuuieiiiiiiiiiiit it rsins e ssaaans s ssannn e snnnnesannneess 621
17.4.18 N2HET Data Input Register (HETDIN) 1.uuuueiiiiueeeiniintesisissssssinnsssssinsssssannsssssinnssssannness 622
17.4.19 N2HET Data Output Register (HETDOUT) cuuuuuuiiiuiirseiinterse i sansssisssinssssssanssanness 622
17.4.20 NHET Data Set Register (HETDSET) ..uuiuuiuueruirtisisennertiessssnsrsiaesasssssassansassseines 623
17.4.21 N2HET Data Clear Register (HETDCLR) .uuuiiiuuteiiiiiesiiisesiiinnssssinnsssanssssssinnssssannnsss 623
17.4.22 N2HET Open Drain Register (HETPDR)...uuiiiiiiiiiiie i ss s s ssns s snaeens 624
17.4.23 N2HET Pull Disable Register (HETPULDIS) ....uviuuisiieiiiiniersiieiissnassnsesissnnssssnesnnsnns 624
17.4.24 N2HET Pull Select Register (HETPSL) tuuuuetiiiiueeiiiisesisiissesisissssssasnnsssaansssssannssssannnes 625
17.4.25 Parity Control Register (HETPCR) 1.uuuuieiisiiiiieiiiiie st s rs s s s s s nssaasaannens 626
17.4.26 Parity Address Register (HETPAR) ...ttt it iaaaeesraanre s ssannsssaan s e saaannesanannness 627
17.4.27 Parity Pin Register (HETPPR) ...ttt st ssssts s saiassessaanssssinnssssannnssasnnnesss 628
17.4.28 Suppression Filter Preload Register (HETSFPRLD) ..uuviiiriiiiiiiiiiie i snneesinnsnnes 629
17.4.29 Suppression Filter Enable Register (HETSFENA) ...uviiitiiiiiirin s nnsssnnnaaees 629
17.4.30 Loop Back Pair Select Register (HETLBPSEL) ...uuiiiiiiiiiiiii i e rsann e nnaees 630
17.4.31 Loop Back Pair Direction Register (HETLBPDIR) ....cvvuteiiuiiiiiiiiiise i sineisnnesinnsaness 631
17.4.32 N2HET Pin Disable Register (HETPINDIS) ...uiuiiuiieiisiiiiiiieenne s resiessassnsssnassaesnsnes 632
S T 1151 1 £ o3 110 o T = N 633
17.5.1  INSIUCHION SUMIMEIY 1 euuueiisttiuneiatesaesassssae s raesae e s aa s s s s saassa s s saa e aanesanrssessaneans 633
17.5.2 Abbreviations, Encoding FOrmats and BitS.......cooeeiiiiieiiiiiiieriiiie e iianesraannsssaanreraannnees 635
17.5.3  INSIrUCLION DESCIIPLION 4uutusssetsiatesssatsessaaressaiase s ssaarsssasnssasassesssaansssaannnsssannnsssas 638
18 High-End Timer Transfer Unit (HTU) MOAUIE ....oviiieiiii st s e e 704
R 0 R O 1T 705
R Tt Ot T =T [ = 705
RS T2 Y o o [0 F=T @ o =T = o) o P S 705
18.2.1 Data Transfers Between Main RAM and N2ZHET RAM ....coiiiiiiiiiiiiiii i nseesinnnnaes 707
SPNU596B—March 2018 Contents 13

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS
www.ti.com
18.2.2 Arbitration of HTU Elements and Frames ......uvieiiiiiiiieiiirie i siasssss s sannens 712
18.2.3 Conditions for Frame Transfer INterruption. ... e reannes 713
18.2.4 HTU Overload and Request LOSt DeteCHION . ..uuvuueetiiiteeisiiaesisissssssiansessannnressannrsssaannes 713
RS J0Z2 ST /1= 0T VA 0] (=T ox 1o ) o 715
18.2.6 Control Packet RAM Parity CheCKiNg .....uueeiiiieeeiiiiteeiiaeeetsiante s saanressannressannnesaaannness 716
R TR T U1 O L 718
18.3.1 Example: Single Element Transfer with One Trigger ReqUESE .....cvviviiiiiiiiiiiiiiirineenee 718
18.3.2 Example: Multiple Element Transfer with One Trigger REQUESE. .....cceiiiiiiiii i iiireeenaees 718
18.3.3 Example: 64-Bit-Transfer of Control Field and Data FieldS .......cccvvviiiiiiiiiiiiiiii i 720
RS 70 O o T o1 (0] B =T 0115 (=] £ 721
18.4.1 Global Control Register (HTU GC) .uuuiuiirseiiseinissiistsssesisrssseiaseisnsssasssssssnsssansssaseias 722
18.4.2 Control Packet Enable Register (HTU CPENA) ....uiiiiiiiiiiiie i it ssnnnsssannnsssainnes 723
18.4.3 Control Packet (CP) Busy Register 0 (HTU BUSYO0) ..vuuuveiiuiinueriinnirneinnrisneerineisnnssinnsanes 724
18.4.4 Control Packet (CP) Busy Register 1 (HTU BUSYL) ..uuuuuiiiiiiiiiiiiiiireiniinnessainne s snnnnnsssannss 725
18.4.5 Control Packet (CP) Busy Register 2 (HTU BUSY2) ..uuuuuiiiiiiiiiiiiiiisiiiiinesinsisssisnnnsssanns 725
18.4.6 Control Packet (CP) Busy Register 3 (HTU BUSY3) .uvuuueiiiuiiiiiiiiniiiieiieiniesiineinneesinnsaness 726
18.4.7 Active Control Packet and Error Register (HTU ACPE) ....cuiiiiiiiiiiiiiiiiiesrsiee s snnnne s nnnnes 726
18.4.8 Request Lost and Bus Error Control Register (HTU RLBECTRL) ..ivuviiiiiiiiiiiiiiie i iiinneinnens 728
18.4.9 Buffer Full Interrupt Enable Set Register (HTU BFINTS)...uiiuiiiiiiiiiieiiiierienseesinesnnes 729
18.4.10 Buffer Full Interrupt Enable Clear Register (HTU BFINTC) ...uuuiiiiiiiiiiiiiie i inniee e nnnes 729
18.4.11 Interrupt Mapping Register (HTU INTMAP) ..t r s s s ssannees 730
18.4.12 Interrupt Offset Register O (HTU INTOFFO) ...uuuiietiitiiineiiieiineinessinssasssnssannssnassaneens 731
18.4.13 Interrupt Offset Register 1 (HTU INTOFFL) ....uuuiiiiiiiiiiiiee e rrinressannessnne e nnanees 732
18.4.14 Buffer Initialization Mode Register (HTU BIM) ..uuuiiiiiiuiiiiiiiesiiiee it ssinnessnnnnsssaannees 733
18.4.15 Request Lost Flag Register (HTU RLOSTFL) ..uuuiiuiiiiiiiieiieinie s sinssnessnaesneennnss 735
18.4.16 Buffer Full Interrupt Flag Register (HTU BFINTFL) et i e rrre s rsnnnesnnnnes 735
18.4.17 BER Interrupt Flag Register (HTU BERINTFL) ..uuuiiiiiiiiiiiiieiiiiie s iniins s sninnssssnnnnessanns 736
18.4.18 Memory Protection 1 Start Address Register (HTU MPLS) ....oiviiiiiiiiiiiiiiiiiirinee e 737
18.4.19 Memory Protection 1 End Address Register (HTU MPLE) .....uuiiiiiiiiiiiiii i aaes 737
18.4.20 Debug Control Register (HTU DCTRL) t.uuueiiiiiieiiiiieiiiiesisasnssssisss s ssnsssssannsssssannnss 738
18.4.21 Watch Point Register (HTU WPR) ...ttt s s e s s s saasssas s s s rassnnnens 739
18.4.22 Watch Mask Register (HTU WMR) ...t iiiiee s rrae st raar e s snaann s ssann s ssnnne s anannness 739
18.4.23 Module Identification Register (HTU ID) ..uuueiiiiuesiiiiieeiiiie s ssasns s ssannsessannnsssaanness 740
18.4.24 Parity Control Register (HTU PCR) ..uiuuteisiiiiiritiis s sans e iasssiassanssssssannssnnssansens 741
18.4.25 Parity Address Register (HTU PAR) ...ttt rr e s s s s s s anr e sannne s ananneeas 742
18.4.26 Memory Protection Control and Status Register (HTU MPCS) ....cviiiiiiiiiiiiiiiiiniiie i 743
18.4.27 Memory Protection Start Address Register 0 (HTU MPOS) ....ovviiiiiiiiiiiiiiiienienee e 746
18.4.28 Memory Protection End Address Register (HTU MPOE).......c.uiiiiiiiiiiiiii i iniene e nanes 746
18.5 Double Control Packet Configuration MemOIY ......eseiriieeeiiiieiiiiesasie s rae s s s ssansssssannesas 747
18.5.1 Initial Full Address A Register (HTU IFADDRA) ...uuiuuiiitiiiieiieinieeriss s ianssssesanessnssannss 748
18.5.2 Initial Full Address B Register (HTU IFADDRB) .....uiiiiieieiiaiieiiaiinesiaainnessaannesssannnesaannnes 748
18.5.3 Initial N2HET Address and Control Register (HTU IHADDRCT) .vvviereiininersniiinesinninnesinnes 749
18.5.4 Initial Transfer Count Register (HTU ITCOUNT) ..uuiuuiiiiiiiieiieiiierirssiassinnsnns s snnssannss 750
18.5.5 Current Full Address A Register (HTU CFADDRA) ...ttt irrine s rrieae s snnne s annns 751
18.5.6 Current Full Address B Register (HTU CFADDRB) ...uiiiuetiiiiiiieiiiiisniisesisisnsssannssssnanns 752
18.5.7 Current Frame Count Register (HTU CFCOUNT) .. tuuiiiitiiiteiiieisierisrsrsssinssnessanesnanssnnss 753
RS2 T v T 41 ][ 754
18.6.1 Application Examples for Setting the Transfer Modes of CP Aand Bof a DCP........c.vvvvvvviinnnnn 754
18.6.2 Software Example Sequence Assuming Circular Mode for Both CP Aand B......cccvvvvviinnennnnnes 754
18.6.3 Example of an Interrupt Dispatch Flow for a Request LoSt INterrupt ......cvvviieieiiiiinniniiieeinnns 755
19 General-Purpose Input/Output (GIO) MOAUIE ... e e 756
S O T 757
I T O T Tod Q] = 1 A 111 o [ 758
14 Contents SPNU596B—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS
www.ti.com
19.3  Functional Description 0f GIO MOUIE .....uiiueeiiiii e ranes 760
IS TR 0 R 1 B U o1 1o T 760
TR T | 010 B o B T4 £ o 761
IS TR T €[ 2 2] o Tox QI =T =T oo 761
19.4 Device MOUES Of OPEIAtION . ..uueiiiiei it iiaatae e r it e e raaa s saaan e e s aaann e s asannsssaaannessaannnsssannnnssnn 763
IS T R 410 =Y 0 1 o T = 763
19.4.2 Power-Down Mode (LOW-POWEr MOOE). . ..uiuuireiiiiiiinsiiteriseiaeniesransssae s ssssaneaanens 763
IR €1 (@ @o ] o] I =T L] 1= =N 764
19.5.1 GIO Global Control Register (GIOGCRO) ..uueuiviuuesiiiinnesisisnesiinnsssssanntessasnrresaannrsssaannes 765
19.5.2 GIO Interrupt Detect Register (GIOINTDET) . .uuuuueiiutiiterineinneiineiaeesinssasssisssansssnnsiannens 766
19.5.3 GIO Interrupt Polarity RegiSter (GIOPOL) .. ..cuiieieiiiiieeiiinesiaanressaaannessannnsssaanreaaannness 767
19.5.4 GIO Interrupt Enable Registers (GIOENASET and GIOENACLR)....ccciviiiiiiiiiiiiniinesinaas 768
19.5.5 GIO Interrupt Priority Registers (GIOLVLSET and GIOLVLCLR) ..cvvuviiiiiiiiiiiiiniiinieninnenaees 770
19.5.6 GIO Interrupt Flag Register (GIOFLG) .. .uuuuiiiiiieiiiiiteiiiaeteesaine e ssanressaane s snannnesaannness 773
19.5.7 GIO Offset Register 1 (GIOOFFL) . .uuuuuruirutiusisinseraeiesassrstreissassasresissasasianaans 774
19.5.8 GIO Offset B Register (GIOOFF2) .uuuiuuiiiieiseiitiniatiits s saae s sassssisssanrsaanesas 775
19.5.9 GIO Emulation A Register (GIOEMULL) ... .uuuiiiiiiiiiiiiie i et rianr e s rsanr e ssanr e ssnanne s saannness 776
19.5.10 GIO Emulation B Register (GIOEMUZ2) ....ueiiiiiuieiiiiieeiiiinsesisasssssaassssssansssssannssssainnes 777
19.5.11 GIO Data Direction Registers (GIODIR[A-B]) +.uueiiutireriiiiriieiiiiieriisissinrsnsssaneaanens 778
19.5.12 GIO Data Input Registers (GIODIN[A-B]) . .ucuiieeeiiiiieeiiaeneiraanressaanressannresaaannesaaanneess 778
19.5.13 GIO Data Output Registers (GIODOUTIA-B]) 1uuueeiiiiieiiiiiiiiiin i ssnnnnees 779
19.5.14 GIO Data Set Registers (GIODSET[A-B]) tuuuiiuuiiiutirneiiniinteiieiaies i, 779
19.5.15 GIO Data Clear Registers (GIODCLR[A-B]) «.uuuueeiiiiieeiiannetiaantnsisaansessaannessaannressannness 780
19.5.16 GIO Open Drain Registers (GIOPDR[A-B]) .« cuuuuuteiiriuesirinnesiiinssirinnsesransreisinnrsssainnes 780
19.5.17 GIO Pull Disable Registers (GIOPULDIS[A-B]) uvtuueiiuiiiiieiiniiiierinrssiinssnnessanessnnssnnss 781
19.5.18 GIO Pull Select Registers (GIOPSLIA-B]) «ueiiiiiiiiiiiieeiiiies i rr e s e rranr e saannes 781
19.6  1/O CONIIOl SUMIMANY . uutttiattetsaatessaaese s e s ssaaae s ssa e et saaa e st s s e e s saaa s e s tsannnsssannnnsssannnsssnns 782
20 Controller Area Network (DCAN) MOAUIE ...viuiiiiiic i e e aas 783
200t R © V= g 1= 784
2 O Ot o U 784
20 B2 /[ To [ U1 @ o T= = L1 [ S N 784
P20 B R U g T 10 = I 0TS o ] o o o 784
P2 0B O N N = o T 785
20.2.3 CAN Bit TiMHNQ tuetetiinteesaaseesaaanessasnneessanneessaanneessannnessasnneessssnnessssnnessessnnessssnnnss 787
20.2.4 CAN Module CoNfIQUratioN ...ueiseesssiisssrsssise e rs e ss s saarsrs e ranessnesanns 791
20.2.5 MeESSAGE RAM L uuuiiiiiiiiiiiiiii et s s aas 794
20.2.6 Message Interface ReQISIEr SIS ..iiiiriiiiiitteriiiteriiaresiasnreseaanneesaasnnesaasnnessaannnessnnnes 798
20.2.7 Message Object CONfIQUratiONS ..ueiueivueerierireiis s rannes 801
20.2.8 MesSSage HandliNg ...ueeeeiiiiiiiiie it r e e s s s s e s s e st st e s s na e e 803
20.2.9 CAN MESSAQE TraNSOI .ureiiiitieiiiitessaiteessasneesaaannessaannnessannnesssanneessannnessssnnnessnnnnes 808
20.2.10 Interrupt FUNCHONANTY .uueiessiseiterte s e s e s s s s s s s n e ran e aannens 809
20.2.11 Global POWEr-DOWN MOOE .uiiuusiiistiiniiistsiseiistisise et rasesaisesanrsannes 811
20.2.12 Local POWEr-DOWN MOE ...uuiruiissisinsiratiseisesssreissasesaerssssassse s sas s e ransanenns 812
B2 0 0t TG B €1 @ T o] 0T 814
P2 OB S =T B 1Y o T[T 814
20.2.15 Parity CheCk MECNANISIM ...uuuieiiiiiee s it s saaee e ssssneessaannessaannnessannesssanneessannnnssennnes 818
20.2.16 Debug/SuSPeNnd MOUE ....iiueiiiueiiietiite i 819
20.3  DCAN CONIIOl REOISIEIS .uuiuueteiiietsssaaatserraaatesraaateesaaa s e saaanesaaaaasssaansssssansnessaannnsssannnessns 819
20.3.1 CAN Control Register (DCAN CTL) tuuuutetiiineesiaintesssanneessaannesssannressasnnessssnneessssnnessennns 821
20.3.2 Error and Status Register (DCAN ES) .uuuuiiiiiiiiiiiiiiiii i i s s e saaes 823
20.3.3 Error Counter Register (DCAN ERRC) ...ttt it rriassssnins s ssanne s sannnssannnes 825
20.3.4 Bit Timing Register (DCAN BTR) vuuiiiutteiiiiieeiiintessaanneesaanneessasnnessasnnessssnnnessssnnnsssnnnes 826
20.3.5 Interrupt RegisSter (DCAN INT) wuuuutiuteiseiseeratisess i r s s s rassaaneaaness 827
SPNU596B—March 2018 Contents 15

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS
www.ti.com
20.3.6 Test RegiSter (DCAN TEST) tuutuuutieeiintinaesantsrseiatssssiansssisssansssassiassaanetaessinssanns 828
20.3.7 Parity Error Code Register (DCAN PERR) ....ciiiiii i e v ite s s rane e s snnn e e nnnnes 829
20.3.8 Core Release Register (DCAN REL) ..uuuiiiiutteiiiutesinitteiiiisnsisaisssssiisnssssisssisainnsssannns 829
20.3.9 Auto-Bus-On Time Register (DCAN ABOTR) . .uuiuuiiiuterineineirinriitsiissianesissiasssinssannsrnns 830
20.3.10 Transmission Request X Register (DCAN TXRQ X) «ouuuuuiririineeinainneinainaessaanesssannnesaannes 830
20.3.11 Transmission Request Registers (DCAN TXRQ12 to DCAN TXRQ78) ..uvviviuiiriiiininniiinnnennns 831
20.3.12 New Data X Register (DCAN NWDAT X) . tutuueirueerantirunsrinnirnneianeiainssansssisssisiannsrasiains 832
20.3.13 New Data Registers (DCAN NWDAT12 to DCAN NWDATT78) ..viuuiiueiniiiinnrineiiernninneineiness 833
20.3.14 Interrupt Pending X Register (DCAN INTPND X) ..uuuivauueeiirinnesiinnnneiiannnesiaannnsisannnesaannnes 834
20.3.15 Interrupt Pending Registers (DCAN INTPND12 to DCAN INTPND78) ...uvvvuiriiniininniinnnrnenas 835
20.3.16 Message Valid X Register (DCAN MSGVAL X)..uutiiutiiiniiiniriieiiiniiassnssinsassneanans 836
20.3.17 Message Valid Registers (DCAN MSGVAL12 to DCAN MSGVALT8) ...uvviiiininiiiinreiniinneinnas 837
20.3.18 Interrupt Multiplexer Registers (DCAN INTMUX12 to DCAN INTMUX78)...cvvuvivieiiinnirinninnenns 838
20.3.19 IF1/IF2 Command Registers (DCAN IFLICMD, DCAN IF2CMD).....citiuuiruerrineinnrrnernninnsass 839
20.3.20 IF1/IF2 Mask Registers (DCAN IFIMSK, DCAN IF2MSK) ...ueiutiisinnerneriiinsinssiesininnenaeiaens 842
20.3.21 IF1/IF2 Arbitration Registers (DCAN IFLARB, DCAN IF2ARB) .. .civieiiiniiiineiinerineiaeanineians 843
20.3.22 IF1/IF2 Message Control Registers (DCAN IFIMCTL, DCAN IF2MCTL) ..vvviviiiinirinninnninnens 844
20.3.23 IF1/IF2 Data A and Data B Registers (DCAN IFIDATA/DATB, DCAN IF2DATA/DATB) ........... 846
20.3.24 IF3 Observation Register (DCAN IF30BS) ..uuuiiuiiiiriintinierritirissiissssineansisiessanrsansrnns 847
20.3.25 IF3 Mask Register (DCAN IF3MSK) ...uuuiiuiineieenutitissrsersiassasssassarsansasssssnnsassasssnesns 849
20.3.26 IF3 Arbitration Register (DCAN IF3ARB) .uuuiiiiiiieiiiiieiiiitsssiisssssiinesssaissesisainssssaanes 850
20.3.27 IF3 Message Control Register (DCAN IF3MCTL) wuuuutiiuiiiteiineinieerisniisssinriansssaneiannenans 851
20.3.28 IF3 Data A and Data B Registers (DCAN IF3DATA/DATB) . .ciuiiueiineieiitinasineiierinsnaeanesaess 852
20.3.29 IF3 Update Enable Registers (DCAN IF3UPD12 t0 IF3UPD78) ....uvvutiutiisinsirneierisinnesneiness 853
20.3.30 CAN TX IO Control Register (DCAN TIOC) 1uuuiiueriintiineerinrirteiiseiniessansssnsssinssaaseransianes 854
20.3.31 CAN RX 10 Control Register (DCAN RIOC) .. ..uuuiiuirutititinseritiisiisssssassaasasssesaninssaaess 855
21 Multi-Buffered Serial Peripheral Interface Module (MIDSPI) ... 857
P2 B R © =T 858
21.1.1 Word FOrmat OPtiONS .uuuueeisssrseisessesasessss st sss s srsesasessin s sas s sss s sasssanesannens 858
21.1.2 Multi-buffering (MiD) SUPPOIt ... .uee it r e s r e s sraae s s ranra s raanns 859
21.1.3 Transmission Lock (Multi-Buffer Mode Master ONlY) ...vviieereiiiireiiiiessiiineesnsineessnnnnessnnnes 859
P22 0 © o 1= = 11 o 1/ 0 o 859
2 R 1 ¢ T O o] T T =1 10 L 859
b2 I 0 - = W - o |11V 860
21.2.3 Operation With SPTCS .. ...t iei it re e e e e e e e e e e e et e e e e raean s naeranraenaneernns 863
21.2.4 Operation With SPTENA ... ..ctitiieeietattaneasereeattaseaseseeattaneaseaneaartaneassanraansaneaneennenes 864
21.2.5 Five-Pin Operation (Hardware Handshaking) ......eeeeeeiiiisesiiiiesiiannesssannressaannesssnnneesnnnns 865
B2 T I - = 0 0T 866
2 A @1 o T ¢ o 1Y o T [ 867
21.2.8 Data Transfer EXAmMPIE ..uvuiiieieiiiisesiiee s saisee s seasne s s sannee s saanresssannnessannnessaannressannnes 869
21.2.9 Decoded and Encoded Chip Select (Master ONlY) ...vvueiveeriueerineiiinieisssiesinrernseiaeanaes 870
21.2.10 Variable Chip Select Setup and Hold Timing (Master ONnly)......cevviiiiiiiiiiiiiiniieeeaans 870
21.2.11 HOId Chip-SelECt ACHVE 1euiieieeiiitesssanteseasneesaaneessaannessaannnessannnesseanneessannnessennnnes 870
21.2.12 Detection of Slave Desynchronization (Master ONlY) ......cvvveeiieiiieiiiiiiiri e 872
21.2.13 ENA Signal Time-Out (Master ONIY) . ...euiuieiiiiteiiiiersii s rriae s ssainne s saannassaannns 872
b I I S - = B =g T |1 T = ) 872
21.2.15 Continuous Self-Test (MASLEr/SIAVE) ....uuiviuiiriiiiiii i s aaes 873
21.2.16 Half DUPIEX MOOE ...inneeieiiiie it e r e e s s e s s e s s st e s saaan it s s s anr e e aannees 873
2 G B I =1 =T (] T 873
21.3.1 Internal Loop-Back Test Mode (Master ONIY) . ...ueueereeiiseinierisrine s sanrssneans 873
21.3.2 Input/Output LOOPDAcKk TESE MOUE . .uueieiiiiii i s s e e s rann e nrannes 874
21.4  GeNEral-PUIPOSE 1/O .. .uueiiiiii i it sasat e s e e sae e s aaas e et aasan et sannessaanneessannnessannneesaannnessannnesanns 875
21.5  LOW-POWEN IMOUE . uutiiutiiuseistesse s ssae s tesaesaae e s e s s s s s s s e s s a et e s s a e s e e s s a s s e s s n e aa e e nnes 875
16 Contents SPNU596B—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS
www.ti.com

22 T T 01T 1] o 876
21.6.1 Interrupts in MUlti-BUffer MOOE ... e e s e s s e e rnanr e raannes 876
22 T A /T To 11 ][ @ 0] T 11 =10} o 878
21.7.1 Compatibility (SPI) Mode CONfIQUIation ......vuesiiseiieeriesiririiee i anserinsrarssiersannsrns 878
21.7.2 MibSPI Mode CONfIQUIALION «.uueseiseiississesaserse s s s san e saa e aasesnns 879
P2 T O ] =0 L] (=] £ 880
21.8.1 SPI Global Control Register 0 (SPIGCRO) ..uuuutiiuiiieerissiiseratsies i sasesisssaessinssannsrns 881
21.8.2 SPI Global Control Register 1 (SPIGCRL) .uuuutiiisiiiuterissiissinisriaserissianesassrassnsssansrn 882
21.8.3 SPI Interrupt Register (SPIINTO) wuuuuuuteiiiittiiriie s irieessaire s ssasse s sanare s saannrssrannnes 883
21.8.4 SPI Interrupt Level RegiSter (SPILVL) .uuuiieiiiiiiiiiierieiseesirsss s s rnasssessanssanes 885
21.8.5 SPI Flag Register (SPIFLG) ..uutiustiitirseiiseisistiassssss s sasessss e rassaannens 886
21.8.6 SPI Pin Control Register 0 (SPIPCO) ..uueiiiuuisiiiieteiiiitesrsisssssaissssssisesssassesssansnsssannns 889
21.8.7 SPI Pin Control Register 1 (SPIPCL) uuuiuuiiisiiiieiiinitsiiissssissssssiassses s ssessannsanns 890
21.8.8 SPI Pin Control Register 2 (SPIPC2) .uuuiueiiisiiiiiiiisiiisiiisis i ssre s nssssasssanss 892
21.8.9 SPI Pin Control Register 3 (SPIPC3) .uuuuiiiiiiiiiieiiiiriii s srai s ssiae s ssanne s ssansasssannes 893
21.8.10 SPIPin Control RegiSter 4 (SPIPCA) ....uuiitiiiiiinits i sse s rsanes 894
21.8.11 SPI Pin Control RegiSter 5 (SPIPCS5) . uuuuuiistiiiiiiseinie i ssre s sasssinssanns 896
21.8.12 SPI Pin Control RegiSter 6 (SPIPCB) ..uuuuutsiiiieteiiiitesriisssssainsssssisesssaissessaansnsssannns 897
21.8.13 SPI Pin Control RegISter 7 (SPIPCT7) . u.uuuiitiiteiiinitsriaeiseesissass i s ssessanssanns 899
21.8.14 SPI Pin Control RegiSter 8 (SPIPC8) ....uuiiutiitiiisiiiterisise i sassiare i 900
21.8.15 SPI Transmit Data Register O (SPIDATO) .. .uuteirieteriiitteisiinnessaisrsssainesssaissesisannnssrannes 901
21.8.16 SPI Transmit Data RegiSter 1 (SPIDATL) .. uuuutiieeiiteriteianeininrrate s i ransssnessannsans 902
21.8.17 SPI Receive Buffer Register (SPIBUF). .. ...ttt rr it r e e s reinne s snannn s s nnans 905
21.8.18 SPI Emulation RegiSter (SPIEMU) . ...uuiiiiueieiriiteiiiinneisnies s sssinsesssasssssannssssannnes 907
21.8.19 SPI Delay Register (SPIDELAY) .uuuutiieiiitiiieiieiaite s sinssssssansssns s sssssannsanns 907
21.8.20 SPI Default Chip Select Register (SPIDEF) ....ueiiiiiiee i iiirre s srine s ssninne s snanes 910
21.8.21 SPI Data Format RegiSters (SPIFMT) .uuuiuiseiiiiteiiiieisiiressaissssisesssainsesssannsssnnnes 911
21.8.22 Interrupt VEctor O (INTVECTO) tuueuuueeineinserntesssiantssssiasessinssassssisssansssnnssansssnnssanns 913
21.8.23 Interrupt VECtor 1 (INTVECTL) .uuiiiiiiiiteiiaianeeaaaaneessaanns s ssanns s ssannessaannassaannnessannnes 914
21.8.24 SPI Pin Control Register 9 (SPIPCO) ..ttt iisinssssissasinse s ssaane s sannsasssannns 916
21.8.25 Multi-buffer Mode Enable Register (MIBSPIE) ....ciiuiiiiiiiiiiiii i s s ssaenaes 917
21.8.26 TG Interrupt Enable Set Register (TGITENST) 1.uuuiiuiiiiiiiiiiiiiiii s anaes 918
21.8.27 TG Interrupt Enable Clear Register (TGITENCR) ..uvviiiieiiiiiiiiiiiie s i snnnnnssnnns 919
21.8.28 Transfer Group Interrupt Level Set Register (TGITLVST) vuiuuiiiiiiiiriiinisiniseiineininenans 920
21.8.29 Transfer Group Interrupt Level Clear Register (TGITLVCR) ....uuiiiiiiiiiiiiiie i rnine e anaes 921
21.8.30 Transfer Group Interrupt Flag Register (TGINTFLAG) ...uutiiiiiiiiiiiisinniie s isinesisnnnsssnnnes 922
21.8.31 Tick Count Register (TICKCNT) .. uuuuutiratrutsrseiaseerss s saarsssssaarssrssaessnnssannsenes 923
21.8.32 Last TG End Pointer (LTGPEND) ...uutiiutirstinteiseiaterassissssiassaass s sanesasssasssinssanns 924
21.8.33 TGx Control RegiSters (TGXCTRL) vuuuueiiiiuteeiiisteiiaitreisiisnsssaisesssainessaainesisaisnssiannes 925
21.8.34 Multi-buffer RAM Uncorrectable Parity Error Control Register (UERRCTRL).....cvvvviiiiinninenns 928
21.8.35 Multi-buffer RAM Uncorrectable Parity Error Status Register (UERRSTAT) ....vvviviiiiiiiininnenns 929
21.8.36 RXRAM Uncorrectable Parity Error Address Register (UERRADDRL) ....cvvvivieiiiininnininnnennns 930
21.8.37 TXRAM Uncorrectable Parity Error Address Register (UERRADDRO) .....vvviviiiiiiiinririneinnenns 931
21.8.38 RXRAM Overrun Buffer Address Register (RXOVRN_BUF_ADDR).....cciiiiieiiiiiineinninneaanns 932
21.8.39 1/O-Loopback Test Control Register (IOLPBKTSTCR) ..uuueiiiiiieiiiiiiieiiiiienisinsnesiinnsnsiannns 933
21.8.40 SPI Extended Prescale Register 1 (EXTENDED_PRESCALEL1 for SPIFMTO and SPIFMT1) ..... 935
21.8.41 SPI Extended Prescale Register 2 (EXTENDED_PRESCALE2 for SPIFMT2 and SPIFMT3) ..... 937
P2 R T 1 ] T = g 939
21.9.1 Multi-Buffer RAM AULO INItIAIIZALION +..veiseiiieiiie i s s e e s nes 940
21.9.2 Multi-buffer RAM ReQiStEr SUMIMEAIY ..uuuustisterseiisnerisesassssissrasrsrass s 940
21.9.3 Multi-buffer RAM Transmit Data Register (TXRAM) ..uiiiuuiiiiiiieiiiiiseiiiiies s sannnessannns 941
21.9.4 Multi-buffer RAM Receive Buffer Register (RXRAM) ..uuiiuiiiisiiiiiiiisi s sinesnnnesans 944
22 I T = 13V, [T o o N 946
SPNU596B—March 2018 Contents 17

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS
www.ti.com
21.10.1 Example of Parity Memory OrganiZation ... o.eveueessssssesrierrnnnsrinsiassssinssasisisssansrinernns 948
21.11 MibSPI Pin TimiNg Parameters ... .eeeiiieeeiiainesaaae e saaias st saaase s saaasasssansessaanressaanneeasannressnns 949
21.11.1 Master Mode Timings for SPI/MIDSPI ...t r i raanes 949
21.11.2 Slave Mode Timings for SPI/MIBSPL......uiiiiiiiiin i e 951
21.11.3 Master Mode Timing Parameter DetailS. ... ...euiieieeeiiiiieiiiiie i raiare s rraraerranresaanns 952
21.11.4 Slave Mode Timing Parameter DetailS ...uvuueeeiiiiisiiiiiiiii s i ssnine s annes 952
22 Serial Communication Interface (SCl)/Local Interconnect Network (LIN) Module ...........cocenenene. 953
P22 N [ 011 (o To I8 Tox 1 o aJ= T To B Y= | (1= 954
A R T O T 1 = 954
200 A T | =T (1] T 955
P20 e = o Tt 2 I T Vo | = 0 956
22.2  SCIl CoOmMMUNICAION FOMMALS. . uutetiiatseiaetesratesra e s s s e s sa e et saaaae s saana s s s sannnessaannnsssannnsssnn 959
2 R O B = o =T o] 1 T 959
22.2.2 SCITIMING MOOE .tuiuutiintiitirte it sa e s r s et e s n e s s s s a s s n s e e aaneans 960
P27 TS T O = 7= 1o - 1 960
22.2.4 SCI Multiprocessor CommuniCatioN MOGES ...uveiiiueeiiiiieeeriaineessasneessaanneessanneessannnessennnes 963
22.2.5 SCI MUIti-BUFfEred MOUE. ... eieiii ittt e e e e e s e e e s s ane e s saanne e ssann e e s snanneeeaannees 965
2 BT O I 01 =T 00} £ T 967
b T R I - 1= 101 (=Y 1 o 968
B B =01 Y= 1011 U o ] 968
22.3.3  WaAKEUD INtBITUDL .ttt eteii it i et e e s e et s s e s sr s e e s s an s e s s s st e s s ann e s sannesasnnness 968
22.3.4  EITOF INEOITUDES 4 auttttssssssssssssssssssssssssnssssssssssssssssssssssssssssssssssssssssssssnnnnessssssmssssssnnns 969
P2 ST O I 70 1o 1 1) o 970
B o R (ot AV o o I - | = 970
22.4.2 TranSMItING Dala...eueeesieieeeseiineesassneessasnneessansnessaanneessannressesnnnessssnnessssnneesssnnness 971
2725 T 1 @ B o 11V o 1= Y/ To = N 972
22.5.1 Sleep Mode for Multiprocessor COMMUNICALION ... .ueeiiiieiiiiieeiraia s raiaessranasssannresaaanns 972
22.6  LIN COMMUNICALION FOIMEALS 1 1ususeserueisinserseresssse e resassase e rs s sase e sar s saae e rarraseanernsns 973
22720 700 R I | B = g T - (o P 973
A I V12772 T T > 0T 974
B S TRC TS V1 1o ] (] T4 976
B T S = T T Lo [ - - 976
P IS T o [ Y= To (=T g T 0= = 11T o 978
22.6.6 Extended Frames Handling ....ueeeiiiieieiiiieiisiessaineesasnsessaannesssannnessannnessssnnnessnnnnes 982
b2 S T8 A 144 1= o 101 @ o 4 983
22.6.8 TXRX Error DeteCIOr (TED) .uuuteiieeeinnieteiaainne s saasesssansesssansssssaannessaannssssannssssannnes 984
22.6.9 Message Filtering and Validation .....c.eeeiiiieeesiiiiresie e ssiee e ssasnee s ssannesssanneessannnessannnes 987
22.6.10 RECEIVE BUM OIS . ettt et ettt s e e s s s e e e s s an e e sann e r e 989
22.6.11  TranSmit BUEIS «o i e e 989
2 A T 1N T T 1= 1 0 £ 990
22728 T I |V @ 01T T = L1 0 991
P T R (ot AV o o I - | - 991
22.8.2 TranSMIttiNG Dala..eeueeeesreineeesiiineesasineessaanneessannessaanneessannressesnnnessssnnessssnnessssnnness 992
P27 T I 1V o 1YY g 1V o T [ N 993
P2 T R = 01 (=Y 1 0 TR 1= T= o 1/ o T L= 993
22.9.2 WWAKBUD 1 ueteiieiteeseeaee s sansessaasseessaneessaanneessannnessasnneessssnnessssnnessssnnnessssnnesssnnnnnsss 994
22.9.3 WaKEUD TIMEOULS +uuueisnesunssnsssusssssssseiassssss st s ssssaassssetasessn s ssssssannsanssansins 995
2220 0 T = 4 10 =0 T 1Y/ o =N 995
22.11 SCI/LIN CONrOl REOISIEIS 1t uetttessaeessainnessaannesssannessaannesssanseessansressesnneesssnnsessssnnessssnneessnns 996
22.11.1 SCI Global Control Register 0 (SCIGCRO) +.uuuiutirseiissirsrriatsriseiassssise s 997
22.11.2 SCI Global Control Register 1 (SCIGCRL) ..uuuiiiiuiieiiiinissiiittesrinnnsssaanesssaanssssaannsssannns 998
22.11.3 SCI Global Control Register 2 (SCIGCR2) ..uueiiiistesiiaseesiaaneesssannressasnressssnneessssnnesennns 1002
22.11.4 SCI Set Interrupt Register (SCISETINT) .uuiuutireerintirreiaisieerassisisssiasssassrassinesannans 1003
18 Contents SPNU596B—-March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS
www.ti.com
22.11.5 SCI Clear Interrupt Register (SCICLEARINT) wuuuutirteiieiiieiis s iassnsssassssiassansssnneaas 1006
22.11.6 SCI Set Interrupt Level Register (SCISETINTLVL) +uuuiiueirieriiseiisiinerisisisesinsinnsesnneas 1009
22.11.7 SCI Clear Interrupt Level Register (SCICLEARINTLVL) .uuviiiiiieiiiiieiniisesininnesisnnnseesas 1011
22.11.8 SCI Flags Register (SCIFLR) vuuuutiiuteiseineerissirssssissinsssasssssssasssasssnsssannssarsisnnssns 1014
22.11.9 SCI Interrupt Vector Offset O (SCHNTVECTO) ..uuuuureiiiiieriiaeeeiiaanressaaneessaanrssaaannseaanns 1021
22.11.10 SCI Interrupt Vector Offset 1 (SCIINTVECTL) 1.uuueiiiinireiiinneiriinnressinnrsissinnssssinnesiannns 1021
22.11.11 SCI Format Control Register (SCIFORMAT) ..uuutirteiitiiierisriseiassiesraessisssasssneeaas 1022
22.11.12 Baud Rate Selection RegiSter (BRS) .....uuuiiiiiieieiiiiteeiiaateraainessaaanrssaannsssaaannesaaanes 1023
22.11.13 SCI Data Buffers (SCIED, SCIRD, SCITD) ..utiutiutiisirutrsiissnsersierissresnissinsaensins 1024
22.11.14 SCI Pin I/O Control Register 0 (SCIPIO0) +.uuvvuutirteiineineerisnssssiansssnnssansssisssannssanesas 1026
22.11.15 SCI Pin I/O Control Register 1 (SCIPIOL) ..uuuiuuiiueieieinnirneiitsnsiaseresissaasansrssansansanss 1027
22.11.16 SCI Pin I/O Control Register 2 (SCIPIO2) ...uuisirueiutiisiisirseiieiisiissreiissassassresnnsasans 1028
22.11.17 SCI Pin I/O Control Register 3 (SCIPIO3) vuuuuiuutiiteiineineerinssissiinssnnnsransisnsssannssnnesas 1029
22.11.18 SCI Pin I/O Control Register 4 (SCIPIOA) ...uuiuiiuiiiiiiiiiiie it sin s sassansaasaes 1030
22.11.19 SCI Pin I/O Control Register 5 (SCIPIOS5) .uuuuiuiruiiuiiisiisirseiiiisiissr i 1031
22.11.20 SCI Pin I/O Control Register 6 (SCIPIOB) v.uuuvutirteiineiiieeiinssissiasssninsrasisnnssansrnneas 1032
22.11.21 SCI Pin I/O Control Register 7 (SCIPIOT) .uuuuiuiiuiitiiiiiniie it sassnasaassassansaasnes 1033
22.11.22 SCI Pin /O Control Register 8 (SCIPIO8) ...uuiuuirueiutiisinsirseiiniiniisssesinsassnasesnnsansns 1033
22.11.23 LIN Compare Register (LINCOMPARE) ....uuiiisiiiiteiiieiiiesinisssiinssnessansssisssinsssnnesas 1034
22.11.24 LIN Receive Buffer 0 Register (LINRDO) .. ....uiieueeiiiiteeiaaaresiaannssssaneessannnesaaannseaanns 1035
22.11.25 LIN Receive Buffer 1 Register (LINRDL)....uuuiiiueeiiiiiiesiiissessinninsssanssssainnsssainnsssnnns 1035
22.11.26 LIN Mask Register (LINMASK) ..uuuuueiseinieeiitisesinsrse e ss e sassssassannssassanesannssans 1036
22.11.27 LIN Identification Register (LINID) ....cuiuueiiiiiiii it r e e s s ine s s ane s snnnn e s nnnns 1037
22.11.28 LIN Transmit Buffer 0 Register (LINTDO) ..uuuiiiuutesiiintneirinnessainnressinnnssssinnssssannesssnnns 1038
22.11.29 LIN Transmit Buffer 1 Register (LINTDZL) ...uuuvuuiiintiiieiineinieerinssssssinssnsssanessinesannsnns 1038
22.11.30 Maximum Baud Rate Selection Register (MBRS) ....iiieiiiiiiiiiiiiiie i riineessaanneenas 1039
22.11.31 Input/Output Error Enable Register (IODFTCTRL) vuvviiuisiiiiiesiiinesiiininsisanrsssannnesaans 1040
P2 1 €1 = 1@ TN B[ Tox 11 = 1 /2 1042
P 5t R €1 o @ T od 1T o =1 1042
22.02.2 UNAEr RESEE .utiutiitiiistiiitiisisi it 1042
P20 22 T O T | o ) =T 1043
22.12.4 Open-Drain Feature Enabled 0N @ Pin.....c.c.eeiiiiiiiiii i rnane e anans 1043
A < S U {5 0 = 1043
23 EFUSE CONLIOIIEI 1uuitiit i s 1044
P22 T R © V= 1= 1045
P22 B0 1011 0o 11T 1o o 1045
23.3  EFUSE CONrOlEr TOSHNG 1 rterinttessaneeseaanneesaaneesaasnnessaanneessasnnessesnneesssnnnessesnneesssnnnessssnnees 1045
23.3.1 eFuse Controller ConNNECioNS 10 ESM ...uuuiiiiiiiiiiiiiiii i s saannas 1045
23.3.2 Checking for eFuse Errors After POWET UpD ....ueiiiiieeiiiiiesiiisssiiiiarssssannsssanssssannnsssnnns 1045
23.4  EFUSE CONtrOlEr REQISIEIS . 1t ietesttanetessaaneesseaaneessaannessasnnessaasnnessannnessssnnnessesnsnsssnnnnessennnes 1048
23.4.1 EFC Boundary Control Register (EFCBOUND) .....uiiseiiieirnriistsiissiasssinsissssinssansssnneas 1048
23.4.2 EFC Pins RegiSter (EFCPINS) ...ttt et s sssssnas s sssaassassesansansnness 1050
23.4.3 EFC Error Status Register (EFCERR ST AT ) . uttiiiiie it it sssansesassnneesasnneesssnnnessennes 1051
23.4.4 EFC Self Test Cycles Register (EFCSTCY) tuuuuuiutirteiintinieerinsrssiissinns i, 1051
23.4.5 EFC Self Test Signature Register (EFCSTSIG) ..uuuuiiiiiiiiiiiiiiieiiiiss i s ssnineseanans 1052
RS A=Y Lol g T 113 (o ] Y/ PP 1053
SPNU596B—March 2018 Contents 19

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS
www.ti.com

List of Figures

O 2] Yo 2 10 =T =T 60
1-2.  Example: SPIDELAY — OXFFFTFAA8 ... e ettt s s s r s a e e e e 61
P22 I A o3 1 (=13 B =T =] (oYt S I 7= o | = 0 o 63
2 Y/ 1= 4T Y 1/ o o 66
2-3.  Hardware Memory Initialization ProtOCOI .......eeiiiieseiiiiieiiie i s s rs s sannenas 74
2-4.  SYS Pin Control Register 1 (SYSPC1) (0ffS€t = 00N) .. uuuiuueirntinnteiiseinierise s sansssiessannssnees 87
2-5. SYS Pin Control Register 2 (SYSPC2) (0ffSet = 04N) ..uuuiiuuiiieiiiiiiiiiirini i nnnaees 88
2-6.  SYS Pin Control Register 3 (SYSPC3) (0ffSet = 08N) ..uuiiuuueiiiiiiieiiiiisiiie i ssnier s snaneeas 88
2-7.  SYS Pin Control Register 4 (SYSPC4) (0ffSet = OCh) ..uviuueiieiiiteiiiiiiris s saaes 89
2-8.  SYS Pin Control Register 5 (SYSPC5) (0ffSet = L0N) ..uuuiusirintiinreiisiiiris i rannsnaes 89
2-9.  SYS Pin Control Register 6 (SYSPCB) (0ffSet = 14h) .uuuiiiuuiiiiiiie i sr i s aaees 90
2-10. SYS Pin Control Register 7 (SYSPC7) (0ffSet = 18N) ..uuuiiueiiieiiiieiiiiiie i asieesannseaes 90
2-11. SYS Pin Control Register 8 (SYSPC8) (0ffSet = L1Ch) uuuiuiiisiiinteiiseiiriaiisiair e 91
2-12. SYS Pin Control Register 9 (SYSPC9) (0ffSet = 20N) .uuuiiiuiiiiiiiieiiiii i saaaees 91
2-13. Clock Source Disable Register (CSDIS) (0ffSet = 30N) uuuiuuiiiuiiiiiiiiiiiri i i ras 92
2-14. Clock Source Disable Set Register (CSDISSET) (0ffset = 34h) ..vvuiiiiiiiiiiiiiiii e 93
2-15. Clock Source Disable Clear Register (CSDISCLR) (offset = 38h)....cvviiiieiiiiiiiiiiiiiiiiii i naas 94
2-16. Clock Domain Disable Register (CDDIS) (0ffSet = 3Ch) .iuuuiiiiiiiiiiiiiiirii i 95
2-17. Clock Domain Disable Set Register (CDDISSET) (0Offset = 40N) ...uvviiiiiiiiiiiiiini s 97
2-18. Clock Domain Disable Clear Register (CDDISCLR) (OffSet = 44h) ....uviiiiiiiiiiiiiiiiiiniii i anaes 98
2-19. GCLK, HCLK, VCLK, and VCLK2 Source Register (GHVSRC) (offset = 48h) ......ccvvviiiiiiiiiiiniiinnnns, 99
2-20. Peripheral Asynchronous Clock Source Register (VCLKASRC) (offset = 4Ch) ...cvvviiiiiiiniininiiiniinens 101
2-21. RTI Clock Source Register (RCLKSRC) (OffSet = 50N) ..uuuuueiiiiiieiiiiieisiie s ssnnanessnanees 102
2-22. Clock Source Valid Status Register (CSVSTAT) (0ffset = 54h) uvvviiiiiiiiiiiiiii s 103
2-23. Memory Self-Test Global Control Register (MSTGCR) (offset = 58h)....cviveiiieiiiiiiiiiiiiiiieas 104
2-24. Memory Hardware Initialization Global Control Register (MINITGCR) (offset = 5Ch) ......cvvviiiiniiiinnnnnnns 105
2-25. PBIST Controller/Memory Initialization Enable Register (MSINENA) (offset = 60h).......cvvvevvieiiinniinnnns 106
2-26. Memory Self-Test Fail Status Register (MSTFAIL) (Offset = 64h)...coiiiieiiiiii i e 107
2-27. MSTC Global Status Register (MSTCGSTAT) (OffSet = 68h)..uuiueiiiiiiiiiiiiiiiii i raaes 108
2-28. Memory Hardware Initialization Status Register (MINISTAT) (offset = 6Ch) ....c.vvvveiiiiiiiiiiiiiiiieaas 109
2-29. PLL Control Register 1 (PLLCTLL) (OffSet = 70R) .. .uueiiiiiii i e r e e nnnee s 110
2-30. PLL Control Register 2 (PLLCTL2) (OffSet = 74N) 1. .uuueiiiiiiiiiiii i e e aee s 112
2-31. SYS Pin Control Register 10 (SYSPC10) (0OffSet = 78h) +uuuuiiiuiiiiiiiiiiiiiirii i 113
2-32. Die Identification Register, Lower Word (DIEIDL) [0ffSet = 7Ch] .. .uuiiiiieei i e aes 114
2-33. Die Identification Register, Upper Word (DIEIDH) [0ffSet = 80N] ...uueiiiiieiiiiiiiiiiiiiiiiiie s sieennnans 114
2-34. LPOI/Clock Monitor Control Register (LPOMONCTL) [offset = 88h] ...cvviiiiiiiiiiiiiiiriiii s 115
2-35. Clock Test Register (CLKTEST) (OffS€t = 8Ch).uuuuuiiiutiiiieiiiiiiiiisi i s neaaees 118
2-36. DFT Control Register (DFTCTRLREG) (offset = 90N) ..i.uueiiiiiiii i e aee s 120
2-37. DFT Control Register 2 (DFTCTRLREG?2) (OffSet = 94h) ..uviiuiiiiiiiiiiiir i 121
2-38. General Purpose Register (GPREGL1) (0ffset = ADN) ..inuiiiiiiii i i r e s s e e s anr e saannes 122
2-39. Imprecise Fault Status Register (IMPFASTS) (OffSet = A8Bh) ...uuiiiiiiie i 123
2-40. Imprecise Fault Write Address Register (IMPFTADD) (offset = ACh) ...vviiiiiiiiiiiiiiiii s 124
2-41. System Software Interrupt Request 1 Register (SSIR1) (offset = BON) ..ovvvviiieiiiiiiiiiiniiiiii s 125
2-42. System Software Interrupt Request 2 Register (SSIR2) (offset = B4N) ....evviiiiiiiiiiiiiiiiiiiiiiinnaanes 125
2-43. System Software Interrupt Request 3 Register (SSIR3) (offset = B8h) ...vvvviiiiiiiiiiiiiiiiiii e 126
2-44. System Software Interrupt Request 4 Register (SSIR4) (offset = BCh) ...vvvviiiiiiiiiiiiiiiiiiiciinins 126
2-45. RAM Control Register (RAMGCR) (OffSet = CON) v.uuueiiiiiieiiiiee i rr s rsinr e aranees 127
20 List of Figures SPNU596B—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

13 TEXAS

INSTRUMENTS

www.ti.com

2-46. Bus Matrix Module Control Register 1 (BMMCR) (0ffset = C4h) ....uvviieiiiiiiiiiiiii i 128
2-47. CPU Reset Control Register (CPURSTCR) (0ffSet = CCh) .iviuiiiiiiiiiiiiiiiiii i raaenaes 129
2-48. Clock Control Register (CLKCNTRL) (OffSEt = DORN) uuuuiiueeiiniiineiiiinissisisnsssaassesssinsessannnsssaanness 130
2-49. ECP Control Register (ECPCNTL) (OffSEt = DAN) vuuviuutiiisiiiiiiieiiie i s naees 131
2-50. DEV Parity Control Register 1 (DEVCR1) (OffSEt = DCR) 1 .uueiiiiiiieiiiiie it rraeeerranee s rnnne e raannees 132
2-51. System Exception Control Register (SYSECR) (OffSet = EON) ...uuuviiiiiiiiiiiiiiiiie i sinnnesnanns 132
2-52. System Exception Status Register (SYSESR) (0ffset = E4N) ...uviieiiiiiiiiiiiiiiiirie e 133
2-53. System Test Abort Status Register (SYSTASR) (offset = E8h) ..vuvviiiiiiiiiiiiiiiiiiiiiiiiiri s 134
2-54. Global Status Register (GLBSTAT) [OffSet = ECh] .uuuuiiiiiiiiiiiiiii i s s s nnaae e 135
2-55. Device Identification Register (DEVID) (OffSet = FON) 1.uviueiiieiiiiiiii i s naes 136
2-56. Software Interrupt Vector Register (SSIVEC) (0ffset = FAN)....c.vviiiiiiiiiiiiiiiii i 137
2-57. System Software Interrupt Flag Register (SSIF) (offset = F8N) ....uvviiiiiiiiiiiiiiii e 138
2-58. CPU Logic BIST Clock Prescaler (STCLKDIV) (0ffset = 08N) v..vvvuueiiiiiiieiiiiniirieinrnnenaeanaes 139
2-59. Clock Slip Register (CLKSLIP) (OffSet = 70R) .uuuiuuiiisiiiseiisiiirisni s ssresnse s ssinesanes 140
2-60. EFUSE Controller Control Register (EFC_CTLREG) (offset = ECh) ..viiiuiiiiiiiiiiiiii i nnaaes 141
2-61. Die Identification Register, Lower Word (DIEIDL_REGO) [offset = FON] ...cuvviieiiiiiiiiiiiriiinieenans 141
2-62. Die Identification Register, Upper Word (DIEIDH_REG1) [offset = FAh] ....coviiieiiiiiiiiiii i 142
2-63. Die Identification Register, Lower Word (DIEIDL_REG?2) [offset = F8N] ...cvvvviiuiiiiiiiiiiiiiiiaeinas 142
2-64. Die Identification Register, Upper Word (DIEIDH_REG3) [offset = FCh] .....vvveiiiiiiiiiiiiiiiiiiiieenans 143
2-65. Peripheral Memory Protection Set Register 0 (PMPROTSETO) (offset = 00h).....coviiieiiiiiiiiiiiiiininnns 145
2-66. Peripheral Memory Protection Set Register 1 (PMPROTSET1) (offset = 04h)......ovviieiiiiiiiiiiiiiinnns 145
2-67. Peripheral Memory Protection Clear Register 0 (PMPROTCLRO) (offset = 10h) ...ccvvviviiiiiiniiiiieeinenns 146
2-68. Peripheral Memory Protection Clear Register 1 (PMPROTCLR1) (offset = 14h) ....cviiiiiiiiiiiiiiiiieeenns 146
2-69. Peripheral Protection Set Register 0 (PPROTSETO) (OffSet = 20N) +uuiiuueiiiiiiiieiiiiieiiinesiiinnnesnannns 147
2-70. Peripheral Protection Set Register 1 (PPROTSETL) (offset = 24h) ...ovviiiiiiiiiiiiiiiiii s 148
2-71. Peripheral Protection Set Register 2 (PPROTSET2) (0ffset = 28h) ..vvvvviiiiiiiiiiiiiiiiiiiiiiienaes 148
2-72. Peripheral Protection Set Register 3 (PPROTSET3) (0ffset = 2Ch) ...ocvieiiiiiiiiii i e 149
2-73. Peripheral Protection Clear Register 0 (PPROTCLRO) (0ffset = 40h) ...uviiuiiiieiiiiiiiiiii i ieenieeeans 149
2-74. Peripheral Protection Clear Register 1 (PPROTCLR1) (OffsSet = 44h) .....ueiiiiiiiiiiiii i 150
2-75. Peripheral Protection Clear Register 2 (PPROTCLR2) (offset = 48h) .....cevviiiieiiiiiiiiiiiiiiiniiee s 150
2-76. Peripheral Protection Clear Register 3 (PPROTCLR3) (offset = 4Ch) ...cvvuiiiiiiiiiiiiiiiiii e 151
2-77. Peripheral Memory Power-Down Set Register 0 (PCSPWRDWNSETO) (offset = 60h).......cccvvviiinnennnns 152
2-78. Peripheral Memory Power-Down Set Register 1 (PCSPWRDWNSET1) (offset = 64h).......cocevviiiinnnnnnns 152
2-79. Peripheral Memory Power-Down Clear Register 0 (PCSPWRDWNCLRO) (offset = 70h) .....ovvivviineinnnnn. 153
2-80. Peripheral Memory Power-Down Clear Register 1 (PCSPWRDWNCLR1) (offset = 74h) ....cccevvviinnnnnnn. 153
2-81. Peripheral Power-Down Set Register 0 (PSPWRDWNSETO) (offset = 80h) ....uviviiiiiiiiiiiiiiiineeinans 154
2-82. Peripheral Power-Down Set Register 1 (PSPWRDWNSET1) (offset = 84h) ....ccvviviiiiiiiiiiiiiiiienns 155
2-83. Peripheral Power-Down Set Register 2 (PSPWRDWNSET?2) (offset = 88h) .....cccvviiiiiiiiiiiiiiiiiaans 155
2-84. Peripheral Power-Down Set Register 3 (PSPWRDWNSET3) (offset = 8Ch).....ccvvviiiiiiiiiiiiiiiiiinans 156
2-85. Peripheral Power-Down Clear Register 0 (PSPWRDWNCLRO) (offset = AON) ...ovvviiiiiiiiininieiiineens 156
2-86. Peripheral Power-Down Clear Register 1 (PSPWRDWNCLR1) (offset = A4h) ....vvviiiiiiiiiiiiininnens 157
2-87. Peripheral Power-Down Clear Register 2 (PSPWRDWNCLR?2) (offset = A8h) ....vvviiiiiiiiiiiiiiiiiiennans 157
2-88. Peripheral Power-Down Clear Register 3 (PSPWRDWNCLR) (offset = ACh) ....vvviiiiiiiiiiiiiiiiineens 158
3-1.  PINMMRL CONtrol REGISIEI . uuueteiiieteiiaatte et e aa e sa e e saa e et saan e s saannnsssannnessaannnsssannnessnn 160
3-2.  Output MURIPIEXING EXAMPIE . .uutiiteiii s s s r e s s s s s s s a s s s s raannneaas 161
3-3. REVISION_REG: Revision Register (OffSet = 00N) ...uueiiueirieiiiiiiieriris i sissnsessnassnsesnes 164
3-4. BOOT_REG: Boot Mode Register (OffSet = 20N) . .uuuiiiiiiiiiiiii i r e e e ananeeas 165
3-5. KICK_REGO: Kicker Register O (OffSet = 38h) ..uiuuueiiiiiiieiiiiiseiiiiieriinssssinressainssssninnssssanneess 165
3-6. KICK_REGL1: Kicker Register 1 (OffSet = 3Ch) uuvuuiiiiiiiiiiniiniiiiris i ss s saaees 165
SPNU596B—March 2018 List of Figures 21

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

13 TEXAS
INSTRUMENTS

www.ti.com

3-7. ERR_RAW_STATUS_REG: Error Raw Status / Set Register (Offset = EOh) .....vvvviiiiiiiiiiiiiiiiiienans 166
3-8. ERR_ENABLED_STATUS_REG: Error Enabled Status / Clear Register (Offset = E4h)........ccovvvvinnnnns 167
3-9. ERR_ENABLE_REG: Error Signaling Enable Register (Offset = E8N)......cvviiieiiiiiiiiiiiiiiiiiieieaas 168
3-10. ERR_ENABLE_CLR_REG: Error Signaling Enable Clear Register (Offset = ECh) .....ccovviviiiiiiiininnnns 169
3-11. FAULT_ADDRESS_REG: Fault Address Register (Offset = FA) ...ooiiiiiiiiiii i 169
3-12. FAULT_STATUS_REG: Fault Status Register (Offset = F8h)....ccuvviiiiiiiiiiiiiiiiii i i nnnaees 170
3-13. FAULT_CLEAR_REG: Fault Clear Register (Offset = FCh) ...uuiiiiiiiiiiiiiii i enaenaaes 171
3-14. PINMMRn: Pin Multiplexing Control Registers (Offset = 110h-138h)......ccuvviiiiiiiiiiiiiiiirriiee e anaas 172
4-1. ECC Organization for Program Flash (144-BitS WiId€) .....iviuueeiiiinieiiiiiieiiir s ssninnesaans 180
4-2.  ECC Organization for Bank 7 (72-BitS WIO€) +...ueiuueiietinniiiiieiiterieiasisisssasnssisssanssnsssansasnnssans 180
4-3. TIOTP Bank O SecCtor INfOrMALION .uuuuuseississsesisssssesseisserassrass s saarsrass s rasssasssannssanes 181
4-4.  TI OTP Bank 0 Package and Memory Size Information (FO08 015Ch) .....uueeiiiinniiiiiineiiiiieeininnensas 182
4-5.  TIOTP Bank 0 LPO Trim and Max HCLK Information (FOO8 01B4h) ......ccvvviieiiiiiiriiniiieirinriineiinens 182
4-6.  TI OTP Bank 0 Symbolization Information (FOO8 01EOh-FO08 OL1FFh) .....uueiiiiiiiiiiiiie i eeeeeenes 183
4-7.  TI OTP Bank 0 Deliberate ECC Error Information (FOO8 03FOh-FO08 O03FFh).....cccvviiiiiiiiiiiiiniiiinannnns 183
e F =l @ @Y/ F= 11 11T g Tox 1T o I I =] 0o [ 186
4-9.  Flash Option Control Register (FRDCNTL) [Offset = 00N] ... .uueiiiiieiiiiiiie i r e r e nneaaaas 192
4-10. Flash Error Detection and Correction Control Register 1 (FEDACCTRL1) [offset = 08h].......ccvvevviinnnnnn. 193
4-11. Flash Error Correction and Correction Control Register 2 (FEDACCTRL2) [offset = OCh] ....ccvvivviinnnnnnn. 195
4-12. Flash Corectable Error Count Register (FCOR_ERR_CNT) [offset = 10h] ...eviiiiiiiiiiiiiiiiieiiiieeeenes 195
4-13. Flash Correctable Error Address Register (FCOR_ERR_ADD) [offset = 14h] ...covveiiiiiiiiniiiiiiiniineens 196
4-14. Flash Correctable Error Position Register (FCOR_ERR_POS) [offset = 18h]....c.cvvviiiiiiiiniiiinniineinnenn. 197
4-15. Flash Error Detection and Correction Status Register (FEDACSTATUS) [offset = 1Ch] ....vcvviieiiiniinnnnn 198
4-16. Flash Uncorrectable Error Address Register (FUNC_ERR_ADD) [offset = 20h].....cceviiiiiiniiiiiiniininnenn. 201
4-17. Flash Error Detection and Correction Sector Disable Register (FEDACSDIS) [offset = 24h] ......ccvvvnnne... 202
4-18. Primary Address Tag Register (FPRIM_ADD_TAG) [offset = 28N] ...ueeiiiiiiiiiii i rrniaee e 204
4-19. Duplicate Address Tag Register (FDUP_ADD_TAG) [0ffset = 2Ch]...uviiiiiieiiiiiiiiii i niianeeaas 204
4-20. Flash Bank Protection Register (FBPROT) [0ffset = 30N]...uueiiuiiiiieiiiiiiiinie i s snaneaas 205
4-21. Flash Bank Sector Enable Register (FBSE) [0ffset = 34h]....iiiuiiiiiiiiiiiiiiiiii s 205
4-22. Flash Bank Busy Register (FBBUSY) [0ffset = 38h] ...uuuiiiiiiiiiiiiiiiin i i s s e e nnaes 206
4-23. Flash Bank Access Control Register (FBAC) [0ffset = 3Ch] ..uuuviiiuiiiiiiiiiii i 207
4-24. Flash Bank Fallback Power Register (FBFALLBACK) [offset = 40h] ...ovieiiiiiiii i ieee e 208
4-25. Flash Bank/Pump Ready Register (FBPRDY) [0ffSet = 44h] ..uvviiiiuiiiiiiiiiiiiisi i 209
4-26. Flash Pump Access Control Register 1 (FPACL) [offset = 48h]...cvvuiiiieiiiiiiiiiini i rieneeas 210
4-27. Flash Pump Access Control Register 2 (FPAC2) [offset = 4Ch] ...uueiiiiiii i e e 210
4-28. Flash Module Access Control Register (FMAC) [0ffSet = 50N] .uuviiiuueiiiiiieiiii i 211
4-29. Flash Module Status Register (FMSTAT) [OffSet = 54h]...iuuiiiiiii i e 212
4-30. EEPROM Emulation Data MSW Register (FEMU_DMSW) [offset = 58h] .....cvviviiiiiiiiiiiiiiiiinnens 214
4-31. EEPROM Emulation Data LSW Register (FEMU_DLSW) [offset = 5Ch] ....uviiiiiiieiiiiiiniiiiniieeenns 214
4-32. EEPROM Emulation ECC Register (FEMU_ECC) [0ffset = 60N] +..uuviieiiiiiiiieiiinieiisiaesinnesnens 215
4-33. EEPROM Emulation Address Register (FEMU_ADDR) [offset = 68h] .....cueviiiiiiiiiiiii i e 216
4-34. Diagnostic Control Register (FDIAGCTRL) [0ffSet = BCH] v.uuuieiiiiiiiiiiiirii i anaes 217
4-35. Uncorrected Raw Data High Register (FRAW_DATAH) [offset = 70N]....vviiiiiiiiiiiiiiiiinee e 219
4-36. Uncorrected Raw Data Low Register (FRAW_DATAL) [offset = 74h] ..coiiiiiiiiiii i 219
4-37. Uncorrected Raw ECC Register (FRAW_ECC) [offset = 78N]...ciiiiiiiiiiiiniiiii i 220
4-38. Parity Override Register (FPAR_OVR) [OffSet = 7Ch] «uuuiiieiiiiiiii i s e 221
4-39. Flash Error Detection and Correction Sector Disable Register (FEDACSDIS2) [offset = COh] ........cvvunne 222
4-40. FSM Register Write Enable (FSM_WR_ENA) [offset = 288h] ....iviiuiiiiiiiiiiiiiiiii i i 224
4-41. FSM Sector Register (FSM_SECTOR) [0ffSet = 2A4N]...uiiiiiiiiii i nans 224
22 List of Figures SPNU596B—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS

INSTRUMENTS

www.ti.com
4-42. EEPROM Emulation Configuration Register (EEPROM_CONFIG) [offset = 2B8h] ......cvvviieiiiiiininiinnnns 225
4-43. EEPROM Emulation Error Detection and Correction Control Register 1 (EE_CTRL1) [offset = 308h] ....... 226
4-44. EEPROM Emulation Error Correction and Correction Control Register 2 (EE_CTRL2) [offset = 30Ch]...... 227
4-45. EEPROM Emulation Error Corectable Error Count Register (EE_COR_ERR_CNT) [offset = 310h] ......... 228
4-46. EEPROM Emulation Correctable Error Address Register (EE_COR_ERR_ADD) [offset = 314h] ............ 228
4-47. EEPROM Emulation Correctable Error Position Register (EE_COR_ERR_POS) [offset = 318h]............. 229
4-48. EEPROM Emulation Error Status Register (EE_STATUS) [offset = 31Ch]....civiiiiiiiiiiiiiiiiiiieeiiaens 230
4-49. EEPROM Emulation Uncorrectable Error Address Register (EE_UNC_ERR_ADD) [offset = 320h].......... 231
4-50. Flash Bank Configuration Register (FCFG_BANK) [0ffset = 400N] ...uueiiiiiueiiiiiieiiiinriinenaineeennas 232
5-1. TCRAM MOAUIE CONNECLIONS . .utiutistiisteiseiate st s s s saae e s s s s s s s s s s r s e s nessn e sannesanes 234
o N I YT 4T Y /= T o 235
5-3.  TCRAM Module Control Register (RAMCTRL) (0ffSet = 00N) +.uuuueiiiiiiiiiiiiiie i s rsanns 239
5-4. TCRAM Module Single-Bit Error Correction Threshold Register (RAMTHRESHOLD) (offset = 04h)......... 240
5-5. TCRAM Module Single-Bit Error Occurrences Counter Register (RAMOCCUR) (offset = 08h) ............... 241
5-6. TCRAM Module Interrupt Control Register (RAMINTCTRL) (offset = 0Ch) ...vviieiiiiiiiiiiiiiiiiieeenans 241
5-7.  TCRAM Module Error Status Register (RAMERRSTATUS) (0ffset = 10h) ..vvveiiiniiiiiniiiiriniiiiniaenans 242
5-8. ' TCRAM Module Single-Bit Error Address Register (RAMSERRADDR) (offset = 14h).......cevviiiviniinnnnns 243
5-9.  TCRAM Module Uncorrectable Error Address Register (RAMUERRADDR) (offset = 1Ch).......evvviuveennn. 244
5-10. TCRAM Module Test Mode Control Register (RAMTEST) (0ffset = 30N)....uviviiiiiiiiiiiiiierineeas 245
5-11. TCRAM Module Test Mode Vector Register (RAMADDRDECVECT) (offset = 38h) ....ccvvviiiiiiiiiiinnnnnnss 246
5-12. TCRAM Module Parity Error Address Register (RAMPERRADDR) (offset = 3Ch) ....ivvvvviiiiiiieiiiinnnennns 246
LS I o = S =] T Tox Q=T - oo 248
6-2.  PBIST Memory Self-Test FIOW DIiagram .....vieeiisiiiseiiteiieiiisiiassisssisssass s sasiansssanns 250
6-3. RAM Configuration Register (RAMT) (OffSet = L60N) .uuiuueeiiiiiieeiiiies s sranreasanees 255
6-4. Datalogger Register (DLR) (OffS€t = L164N) uuuuuuiiuuiiinirneiiiriee s s ra e 256
6-5. Program Control Register (PCR) (0ffset = L16Ch) ...uuuiiiiiiiiiiiiii i r e e ra e e s 257
6-6. PBIST Activate/Clock Enable Register (PACT) (offSet = 180N) 1.uuueiiiiiuieiiiiiineiiiieiirrninnresnannns 258
6-7.  PBIST ID Register (PBISTID) (OffS€t = 184h) . ..uuuuuiieiiiieiiieiiinieiirie s sansranns 258
6-8. Override Register (OVER) (OffS€t = 188h) ....uuiiiiiiiiiii i r e e s a e e s annne e 259
6-9. Fail Status Fail Register 0 (FSRFO) (0ffSet = 190h) .. ..ciiiieeiiiiiiiiiii i s aee s 260
6-10. Fail Status Count 0 Register (FSRCO) (0ffSet = 198h) ..uiuiiiieiiiiiiiiii i e 261
6-11. Fail Status Count Register 1 (FSRC1) (0ffset = 19Ch) ....uuuiiiiiii i e rnnee s 261
6-12. Fail Status Address 0 Register (FSRAQ) (OffSet = LA0N) .. .uuueiiiiieiiiiiiie i s rrannes 262
6-13. Fail Status Address 1 Register (FSRAL) (OffSet = LAAN) ... uuiiiiiiiiii i e 262
6-14. Fail Status Data Register O (FSRDLO) (Offset = LA8h) ....uuuiiiiiiii i i eranee s 263
6-15. Fail Status Data Register 1 (FSRDL1) (Offset = 1BON) «uuuuuueiiiiiineiiiiiesirisesiinsssisinnsssannnsssainnes 263
6-16. ROM Mask Register (ROM) (OffSet = LCON) v uuuuiuuriiterineiieriee s rs s aanneaaees 264
6-17. ROM Algorithm Mask Register (ALGO) (0ffset = L1CAN) .. .uueiiiiii i e aaes 264
6-18. RAM Info Mask Lower Register (RINFOL) (0ffset = 1C8h) ..uvviviiueiiiiiiieiiiiiniiii i rnnanesnnnes 265
6-19. RAM Info Mask Upper Register (RINFOU) (0ffset = LICCR) ..uuviiuiiiiniiiiieiieiiierisissninssnseraneinaes 265
3 P S 1 O = [ Tox Q=T =T 14 270
7-2.  Application Self-Test FIOW CRart ....c.eeiiiiieiiiiiiiie s i rr s ar e ra s saanensas 272
7-3.  STC Global Control Register 0 (STCGCRO) (0OffSet = 00N) ..vvuutiisiiitiriieiiiiriirie i 275
7-4.  STC Global Control Register 1 (STCGCR1) (0ffSet = 04h) .vviuiiiisiiiiiiiiiiiniiii i 275
7-5.  Self-Test Run Timeout Counter Preload Register (STCTPR) (offset = 08h) .....ccevviiiiiiiiiiiiiiiiiinans 276
7-6.  STC Current ROM Address Register (STC_CADDR) (0ffset = OCh) ...uvviiuiiiieiiiiiiiniii e 276
7-7.  STC Current Interval Count Register (STCCICR) (0ffset = 10N) +.vuuviiiriiiiiiiiriiiiis s 277
7-8.  Self-Test Global Status Register (STCGSTAT) (0OffSet = 14h)...ccueiiiiiiiiiii i i s raaees 278
7-9.  Self-Test Fail Status Register (STCFSTAT) (OffSet = 18h)..ciueiiieiiiiiiiiii i eaees 279

SPNU596B—March 2018 List of Figures 23

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS
www.ti.com
7-10. CPUL Current MISR Register 3 (CPU1_CURMISR3) (offset = 1Ch)...cuviiiiiiieiiiiiiiiii i nnievnieeeaas 280
7-11. CPUL Current MISR Register 2 (CPU1_CURMISR2) (0ffset = 20N) +.vviiuiiiiniiiiiisiiirinnisninenans 280
7-12. CPUL1L Current MISR Register 1 (CPU1_CURMISR1) (offset = 24h) ...oviiiiiiiiiiiiiiiiiiiinie s 280
7-13. CPUL Current MISR Register 0 (CPU1_CURMISRO) (offset = 28h) ...cuviiiiiiiiiiiiiiiiiiinieeniaenans 280
7-14. CPU2 Current MISR Register 3 (CPU2_CURMISR3) (offset = 2Ch)...ccviiiiiiiiiiiiiiiinininenans 281
7-15. CPU2 Current MISR Register 2 (CPU2_CURMISR2) (offset = 30h) ..ovviueiiiiiiiiiiiiiiiiinsiee s 281
7-16. CPU2 Current MISR Register 1 (CPU2_CURMISR1) (offset = 34h) ...cuviiiiiiiiiiiiiiiiiii i 281
7-17. CPU2 Current MISR Register 0 (CPU2_CURMISRO) (offset = 38h) ...cuviiiiiiiniiiiiniiiiiiiininenans 281
7-18. Signature Compare Self Check Register (STCSCSCR) (offset = 3Ch) vouuuvviiiiiiiiiiiiniiiriiianaes 282
St I = 1o Tt 1 I T Vo | = 0 o 285
8-2. CCM-R4 Status Register (CCMSR) (offset = FFFF FOOON) ... uutiiusiiistiiieiiiiiierisssnisssnseranennnes 290
8-3. CCM-R4 Key Register (CCMKEYR) (offset = FFFF FB04h) ....vviuiiiiiiisiiiiiiiinsnsnssnnesenaes 291
9-1.  Clock Path From Oscillator Through PLL TO DEVICE. .. .uuiiueiiiutirteiintiriteiansisisssansssisssinssannesaneianes 294
LS O [ Tox Q€1 =T =T o (0 = o 295
1S R T © o7 F= 1 (o T 0] 11T 0 01T €= L1 o) o 296
9-4.  Operation of the FM-PLL MOGUIE ......uuiiiiiiiiii i r s e r e a e ranes 301
9-5.  PLL Slip Detection and Reset/Bypass BIOCK Diagram ... cveeviesiissirisiiiisrineiinineiisisssisnenns 307
9-6. SSW PLL BIST Control Register 1 (SSWPLL1) (0ffset = 24h) ...uuueiiiiiiiiiiiiiiiiiie s i snannes 311
9-7. SSW PLL BIST Control Register 2 (SSWPLL2) (0ffset = 28h) ..vvvuuiiiniiiiiiiiiiiriri i 312
9-8. SSW PLL BIST Control Register 3 (SSWPLL3) (0ffset = 2Ch)...uviuiiiuiiiiiiiiiiiiriiiininins e 313
LSS = T T o I I 1 o 314
LSO TR 1 B T3 oo 314
9-11. PLL Modulation BIOCK DIGQIamM .....eeseiieeessaaaseesaansessaansssaaannesssannsssaannsssaannesssannnessannnnssns 315
9-12.  FreqUENCY VEISUS TIIMIE . uututiuatssisassessnsessasnssssssnessasnesssassnsssssssessansnsssssnsnssssnnnsssssnnnessns 316
0T O B T O = o TS I - Vo | = o 319
O o 0 o1 (=] g = F= LT L] o 320
10-3. Clockl Slower Than ClockO - Results in an Error and Stops Counting ....vvveeeiiiiuinrininnreiriirerraineess 321
10-4. Clockl Faster Than ClockO - Results in an Error and Stops Counting .....vvvveeiiiiriieiieiniririneines 321
10-5. Clockl Not Present - Results in an Error and Stops COUNTING . ..uveiiiereriiinnnerrinreraaanessaannreaaannness 322
10-6. ClockO Not Present - Results in an Error and Stops COUNING .uueeiriuresirnstnersinrerriinessainnreasainness 322
10-7. DCC Global Control Register (DCCGCTRL) (0ffsSet = 00N) ..uuiiiuiirieiiinninieiirieinriee e ssieesaness 325
10-8. DCC Revision ID Register (DCCREYV) (0ffSet = 04h) . ...uuiiiiiii i rnane e eas 326
10-9. DCC Counter0O Seed Register (DCCCNTOSEED) (offset = 08h) ..uvviiuiieiiiiiiiiiiiniiii i nsiaees 326
10-10. DCC ValidO Seed Register (DCCVALIDOSEED) (0ffset = OCh) ...uviiuiiiieiiiiiiiieiiinieeieisieenineennees 327
10-11. DCC Counterl Seed Register (DCCCNT1SEED) (0ffset = 10N) ..uvviuiiiieiiiriiiieiiniiisnsinneanes 327
10-12. DCC Status Register (DCCSTAT) (OffSet = 14h) ..uuiiiiieiiiiiii i i i s eeeaas 328
10-13. DCC Counter0 Value Register (DCCCNTO) (OffSet = 18h) ..vuueiieiiiniiiiiiiiiiie i rreesineeaaes 329
10-14. DCC Valid0 Value Register (DCCVALIDO) (0ffSet = L1Ch) ..ueiinneieiiiiiieiiiiee e v e srnane s ananneeas 330
10-15. DCC Counterl Value Register (DCCCNT1) (Offset = 20R) .uuviiuuieiiiiiiiiiiireriirsiiessnieeaninaeeas 330
10-16. DCC Counterl Clock Source Selection Register (DCCCNT1CLKSRC) (offset = 24h) ....ccvvviiiiiiiininnnnns 331
10-17. DCC Counter0 Clock Source Selection Register (DCCCNTOCLKSRC) (offset = 28h) ...vvvvvineiineininnnans 331
3 T =] Tt I =T =0 333
8 I [ 01 (=T ¢ (] o =] o £ F= g T T 334
11-3. ERROR Pin ReSPONSE HANAING . tuurenneineitteseiaesesateasesesesasesssenssansasesesnssaneasesesnnsnnemneennnns 334
11-4. ERROR Pin Timing - EXAMPIE L. .uuuiiuiieiitiitiieieiatsasssssassassansanssassasssnssnnsanssnesnssnnssnssnesnnens 336
11-5. ERROR Pin TiMing - EXAMPIE 2 .euuueiuieieieeeineereaesaeanseaneansasansaeansanrsansaransansnsansnssssnnsnens 336
11-6. ERROR Pin Timing - EXAMPIE 3 .euuuieiiniiitiitii it titeeseae e sas s essanesaesaseaseeesansaneaneannaaneaneanenns 336
11-7. ERROR Pin Timing - EXAMPIE 4 .o.uuiieiiiiitiiiet it sitsaseae e st ssssassassassssssnssansanssnssnnsnnsnnesnnnns 337
11-8. ERROR Pin TiMiNg - EXAMPIE 5 .euvueinieieieeeineereaesaeaasaesasanssaesaeaneanrnsansanansanrneansnnansnnrnnns 337
24 List of Figures SPNU596B—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS

INSTRUMENTS

www.ti.com
11-9. ERROR Pin TimMiNg = EXAMPIE 7. uueieeteineerneaeseaesaeansanseansasansananeansnsansanrnsnnsnsansnnsnsnnsnnns 338
I I 0 T ] 1Y g 2= o 339
11-11. ESM Enable ERROR Pin Action/Response Register 1 (ESMEEPAPR1) [address = FFFF F500h]........... 341
11-12. ESM Disable ERROR Pin Action/Response Register 1 (ESMDEPAPR1) [address = FFFF F504h].......... 341
11-13. ESM Interrupt Enable Set Register 1 (ESMIESR1) [address = FFFF F508h] ...cvvvvviiuiiiiiiiinniniieiineines 342
11-14. ESM Interrupt Enable Clear Register 1 (ESMIECR1) [address = FFFF F50Ch].....cccvvviiiiiiiiiiiiinnnns 342
11-15. ESM Interrupt Level Set Register 1 (ESMILSR1) [address = FFFF F510h] ....cvviiiiiiiniiiiiiiiineenaaes 343
11-16. ESM Interrupt Level Clear Register 1 (ESMILCR1) [address = FFFF F514h].....ccvviiiiiiiiiiniiniieiineinns 343
11-17. ESM Status Register 1 (ESMSR1) [address = FFFF F518N] ...uuuiiiiiiiiiiiiieiiii i s nnnnne e 344
11-18. ESM Status Register 2 (ESMSR2) [address = FFFF FSLCh] uvvuiiiiiiiiiiiiie s i sinnenaees 344
11-19. ESM Status Register 3 (ESMSR3) [address = FFFF F520N] ...ciiuiiiiiiiiiiiiiiii i nnnensnennes 345
11-20. ESM ERROR Pin Status Register (ESMEPSR) [address = FFFF F524h] ...vvieiiiiiiiiiiiieiieninnnnennenness 345
11-21. ESM Interrupt Offset High Register (ESMIOFFHR) [address = FFFF F528h]......ccvvviiiiiiiiiininiiineians 346
11-22. ESM Interrupt Offset Low Register (ESMIOFFLR) [address = FFFF F52Ch] ...vvviviiiiiiiiiiiiniinineiaes 347
11-23. ESM Low-Time Counter Register (ESMLTCR) [address = FFFF F530N] ....vviiuiiiiiiiiniiiiiiiiiiesnnnees 348
11-24. ESM Low-Time Counter Preload Register (ESMLTCPR) [address = FFFF F534h].....ccocovviiiiiiiininnnnns 348
11-25. ESM Error Key Register (ESMEKR) [address = FFFF F538h] ....uvviiuiiiiiiiiiiiiiiirnnesinnnaes 349
11-26. ESM Status Shadow Register 2 (ESMSSR2) [address = FFFF F53Ch] ...vviiiiiiiiiiiiiiiiiniienniaees 349
11-27. ESM Influence ERROR Pin Set Register 4 (ESMIEPSR4) [address = FFFF F540h] ......ccvvvivineneinenennss 350
11-28. ESM Influence ERROR Pin Clear Register 4 (ESMIEPCR4) [address = FFFF F544h].......ccccveeveiiennnnn. 350
11-29. ESM Interrupt Enable Set Register 4 (ESMIESR4) [address = FFFF F548h] .....cvviiiiiiiiiiiieiiiiiieinnnns 351
11-30. ESM Interrupt Enable Clear Register 4 (ESMIECR4) [address = FFFF F54Ch].....coviviiiiiiiiiiniieiiiinans 351
11-31. ESM Interrupt Level Set Register 4 (ESMILSR4) [address = FFFF F550h] .....cvvviiiiiiiiiiiiiininenann 352
11-32. ESM Interrupt Level Clear Register 4 (ESMILCRA4) [address = FFFF F554h].....ccviiiieiiiiiiiniiiiinninnnnes 352
11-33. ESM Status Register 4 (ESMSR4) [address = FFFF F558N] ..uviuiiiiiiiiiiiiiii i snieenaes 353
2 T = I 2] Yo 2 0 =T = Vg o N 356
I o 1011 (=Y g =1 (o Tod QI = Vo | = o 357
12-3. Compare Unit Block Diagram (shows only 1 of 4 blocks for simplification) ..........ccvviiiiiiiiiiiiiiinns 359
S B o 1 = LYY= (o o (o T 359
S 5 1L T G 0T = o] o 360
12-6. Digital Windowed Watchdog Timing EXample ......ceiiuiiiiiiiiiiiiii s s e s i enaees 361
12-7. Digital Windowed Watchdog Operation Example (25% WINAOW) ...cvieieiiiineiiiiieeiiineernnneessnaneess 361
12-8. RTI Global Control Register (RTIGCTRL) [OffSEt = 00] .. uuuruiiuueeiiiinneiininesisiassisiiresiaasssssannneeas 364
12-9. RTI Capture Control Register (RTICAPCTRL) [0ffset = 08h] ..uviuuiiiiiiiiiiiiiiiii i 365
12-10. RTI Compare Control Register (RTICOMPCTRL) [0ffSet = OCh]. .t r e ee e 366
12-11. RTI Free Running Counter O Register (RTIFRCO) [0ffSet = L0N]..uuuiiiuuieiiiiieiiiiirniienniesnnineess 367
12-12. RTI Up Counter 0 Register (RTIUCO) [OffSet = 14h] ...uviieiiiiiiiiiiin i e e aaes 367
12-13. RTI Compare Up Counter 0 Register (RTICPUCO) [offset = 18h] ..cviieiiiiiiiiiiiiiiiie e rrnaee s 368
12-14. RTI Capture Free Running Counter 0 Register (RTICAFRCO) [offset = 20h] ....vvviiiiiiiiiieiiiiiininess 368
12-15. RTI Capture Up Counter 0 Register (RTICAUCO) [0ffSet = 24] ...uvviiiiiiiiiiiiiii i sianenaees 369
12-16. RTI Free Running Counter 1 Register (RTIFRC1) [0ffset = 30N]..uuiiiiiiiiiiiiiiiii v e anaee e 369
12-17. RTI Up Counter 1 Register (RTIUCL) [0ffset = 34h] ..uiuuiiiiiiiiiiii i aee e 370
12-18. RTI Compare Up Counter 1 Register (RTICPUCL) [offset = 38h] ..uviuviiiiiiiiiiiiiiiriiinie e 371
12-19. RTI Capture Free Running Counter 1 Register (RTICAFRC1) [offset = 40h] ....coviiniiiiiiiiiiiiiiieaaees 372
12-20. RTI Capture Up Counter 1 Register (RTICAUCL) [offset = 44h] c.uuiiiiiiiiiiiiiiiiiirnii i nniae e 372
12-21. RTI Compare 0 Register (RTICOMPO) [OffS€t = 50N] . ..uiuuuiietiiiteiiiri i s raees 373
12-22. RTI Update Compare 0 Register (RTIUDCPO) [0ffSet = 54h]....ueiiiiiii i e rae e 373
12-23. RTI Compare 1 Register (RTICOMPL) [OffSet = 58N]...uuueiiiiineiiiiiiiiiie s ssannneenas 374
12-24. RTI Update Compare 1 Register (RTIUDCP1) [0ffset = BCh] c.vviueiiiiiiiiiiiiiiii i nnieesiaennaees 374

SPNU596B—March 2018 List of Figures 25

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS
www.ti.com
12-25. RTI Compare 2 Register (RTICOMP2) [0ffS€t = B0N] . ..uuuuuiintiiieiiiiie i s res 375
12-26. RTI Update Compare 2 Register (RTIUDCP2) [0ffSet = 64N]....ueiiiiiiiiiiiii i e aaee e 375
12-27. RTI Compare 3 Register (RTICOMP3) [OffSet = B8N]....uueeiiiineiiiiieiiiii s saannneeaas 376
12-28. RTI Update Compare 3 Register (RTIUDCP3) [0ffset = BCh] ..vvueiiiuiiiiiiiiiiieii i riensieesineenaes 376
12-29. RTI Set Interrupt Control Register (RTISETINTENA) [offset = 80N] ...uueiiiiiiiiiiiii i aeee 377
12-30. RTI Clear Interrupt Control Register (RTICLEARINTENA) [offset = 84h] ...cvvuiiiiiiiiiiiiiiiriii e 379
12-31. RTI Interrupt Flag Register (RTIINTFLAG) [0ffset = 88N] 1uveuuiiiiiiiiiiiiniri i naaes 381
12-32. Digital Watchdog Control Register (RTIDWDCTRL) [offset = 90h] ..uuuueiiiiiiiii e e 382
12-33. Digital Watchdog Preload Register (RTIDWDPRLD) [offset = 94h]....cuieiiiiiiiiiiiiiiii i naee 383
12-34. Watchdog Status Register (RTIWDSTATUS) [OffSet = 98N] ...uviiiiiiiiiiiiiiiiini e 384
12-35. RTI Watchdog Key Register (RTIDWDKEY) [0ffSet = OCh]...uuviiuiiiiiiiiiiiniini i rnensnenae 385
12-36. RTI Watchdog Down Counter Register (RTIDWDCNTR) [offset = AOh] ..vvviuiiiiiiiiiiiiiriiiin e 386
12-37. Digital Windowed Watchdog Reaction Control (RTIWWDRXNCTRL) [offset = Adh].....ovvviiiiiiiiniinnnnns 386
12-38. Digital Windowed Watchdog Window Size Control (RTIWWDSIZECTRL) [offset = A8h]......cvvvviueiiunennns 387
12-39. RTI Compare Interrupt Clear Enable Register (RTIINTCLRENABLE) [offset = ACh] c..vvvviiiieiiiininiiinnnns 388
12-40. RTI Compare 0 Clear Register (RTICMPOCLR) [0ffsSet = BON] ...uuveiiuiiiiiiiiiiieiiiiienieensessinesnes 389
12-41. RTI Compare 1 Clear Register (RTICMPLCLR) [offset = BAN] ...cvviiiiiiiiiii i aee e 389
12-42. RTI Compare 2 Clear Register (RTICMP2CLR) [0ffset = B8N] ...uvviiiiuiiiiiiiiniiiiiii s isiieennaeees 390
12-43. RTI Compare 3 Clear Register (RTICMP3CLR) [0ffset = BCh] ...uvviiiiiiiiiiiiiiiiini e aees 390
13-1. CRC Controller Block Diagram FOr One Channel .........c.oeiiiiiiiiiiiiiii i rriiee s rraane s rannneeens 392
13-2. Linear Feedback Shift Register (LFSR) ...uuueiiiiiiiiiii i s s s s s s ss s ssanneenaas 393
13-3. CRC Global Control Register 0 (CRC_CTRLO) [0ffset = 00N] ..vvuueriiueiiiiiriiiiieiiinieraenseesineeaaes 397
13-4. CRC Global Control Register 1 (CRC_CTRL1) [0ffset = 08h] ...uuieiiiiiiiiiiie i iee e nnaee e 397
13-5. CRC Global Control Register 2 (CRC_CTRL2) [0ffset = 10N] ...uuuuiiiiiiiiiiineiriirniirerniesannnneeas 398
13-6. Channel 1 PSA Signature Low Register (PSA_SIGREGL1) [offset = 60N] ...vuvviiuiiiiiriiiiinieriniaennnes 399
13-7. Channel 1 PSA Signature High Register (PSA_SIGREGH1) [offset = 64h] .....cvvviiiiiiiiiiiiiiinnanes 399
13-8. Channel 1 Raw Data Low Register (RAW_DATAREGL1) [offset = 78h].....ccveveiiiiiiiiiiiiiiiiinniaees 400
13-9. Channel 1 Raw Data High Register (RAW_DATAREGH1) [offset = 7Ch] ....ivvviiiiiiiiiiiiiiiiniaenaes 400
13-10. Channel 2 PSA Signature Low Register (PSA_SIGREGL2) [offset = AON]....cvviiiiiiiiiiiiiiinnenaae, 401
13-11. Channel 2 PSA Signature High Register (PSA_SIGREGH?2) [offset = Adh]......ccoiiiiiiiiiiiiiiiiiieiaee 401
13-12. Channel 2 Raw Data Low Register (RAW_DATAREGL?2) [offset = B8N] ....vvvvviiiiiiiiiiiiiiiiiieenaae 402
13-13. Channel 2 Raw Data High Register (RAW_DATAREGH?2) [offset = BCh].....ccvviiiiiiiiiiiiiiiiiiness 402
13-14. Data Bus Selection Register (CRC_TRACE_BUS_SEL) [offset = 140N]...cvvieiiiiiiiniiiieiniinnennnineess 403
14-1. Device Level Interrupt BIOCK DIagram .....ueiueeiseineeiistisessinsrse s sassssisssansessssasssinssanss 405
14-2.  VIM Interrupt Handling BIOCK DIiagram ... ...eeeiiieeeiaiiieeiaaaesssasne s saaane s ssanssssannrsssannneeaaanneessnns 408
I Y 1Y @4 g = T = I 1Y = o] o1 T 409
I Y T 1= T L) = (N 410
14-5. VIM in @ Programmed STATE ... .uuuuseruseiiseisssiissssse st sasrssassrassssiassannesassrannens 410
14-6. Interrupt Channel ManagemENt ... ... e s ittt st st s ssaia s e s ssaasessaaanssssannnsssannnnssns 411
14-7.  VIM Interrupt AAdreSs MemOrY IMaP . ..eiueerutirueeiseiree st ass e s saaessansaanness 412
G T = 14 Y8 =1 1Y/ = T ] o 11 o N 414
14-9. Detail Of the TRQ INDUL . ettt st s e st s e et s e s e e s s anr e s s s s e s s sanresannnesannns 415
I O OF=T o] (0 = V=T g1 T 01 o] 416
14-11. Interrupt Vector Table Parity Flag Register (PARFLG) [offset = ECh]....oviiiiiiiiiiiiii i 420
14-12. Interrupt Vector Table Parity Control Register (PARCTL) [offset = FO] ..uvviiuiiiiiiiiiiiiniiieeiniaee 420
14-13. Address Parity Error Register (ADDERR) [0ffSet = FAN] ..uviiiiiiiiiiiiii i e 421
14-14. Fall-Back Address Parity Error Register (FBPARERR) [0ffset = F8h] ....oviiieiiiiiiiiiii i 421
14-15. IRQ Index Offset Vector Register (IRQINDEX) [0ffSet = 00N] 1..uuviiiiiuiiiiiiiiiiii i s irnaeeeas 423
14-16. FIQ Index Offset Vector Register (FIQINDEX) [0ffset = 04h] ....vieiiiiiiiiiiiiiiiii i 423
26 List of Figures SPNU596B—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS
www.ti.com

14-17. FIQ/IRQ Program Control Register 0 (FIRQPRO) [0ffset = 10N] ..uvviieiiiniiiiiiie i 424
14-18. FIQ/IRQ Program Control Register 1 (FIRQPR1) [offset = 14h] ...vviiuiiiiiiiiiiiiiiiiiriss s 424
14-19. FIQ/IRQ Program Control Register 2 (FIRQPR2) [0ffset = 18h] .uuviiiiuiiiiiiiiiiii i nnaeee 424
14-20. Pending Interrupt Read Location Register 0 (INTREQO) [offset = 20h] ....uvviiiiiiiiiiiiiiiiri e 425
14-21. Pending Interrupt Read Location Register 1 (INTREQ1) Register [offset = 24h] ...cccviiiiiiiiiiiiiiiiaens 425
14-22. Pending Interrupt Read Location Register 2 (INTREQZ2) Register [offset = 28N] ....ccvviiiiiiiiiiiiiniiinnnns 425
14-23. Interrupt Enable Set Register 0 (REQENASETO) [offset = 30h]....cvvieiiiiiiiiiiiiiiiii e 426
14-24. Interrupt Enable Set Register 1 (REQENASET1) [0ffset = 34h]...ccieiiiiiii i eee e 426
14-25. Interrupt Enable Set Register 2 (REQENASET2) [0ffset = 38h]....viiiieiiiiiiiiiiiiiiiiii i nnaeee 426
14-26. Interrupt Enable Clear Register 0 (REQENACLRO) [0ffset = 40N] .uuuuviiiiiieiiiieiiiiirineniaeeanes 427
14-27. Interrupt Enable Clear Register 1 (REQENACLRIL) [Offset = 44h] ....uuuiiiiiiiiiiiiiiii e e ee e 427
14-28. Interrupt Enable Clear Register 2 (REQENACLRZ2) [offset = 48] ...iiuiiiiiiiiiiiiiiiiiiii i nnae 427
14-29. Wake-Up Enable Set Register 0 (WAKEENASETO) [0ffset = 50N] ...uuviiieiiiiiiiiiiiiiinieeniannnaes 428
14-30. Wake-Up Enable Set Register 1 (WAKEENASET1) [offset = 54h] .nuuiiiiiii e 428
14-31. Wake-Up Enable Set Register 2 (WAKEENASET?2) [offset = 58h] ..vuviiiiiiiiiiiiiiiiiii e 428
14-32. Wake-Up Enable Clear Register 0 (WAKEENACLRO) [offset = 60N]....viiuiiiiiiiiiiiiiininiiee e 429
14-33. Wake-Up Enable Clear Register 1 (WAKEENACLRL1) [offset = 64h].....vviiiiiiiiiiiiiii e 429
14-34. Wake-Up Enable Clear Register 2 (WAKEENACLR?2) [offset = 68h]....c.cvviiiiiiiiiiiiiiinii e 429
14-35. IRQ Interrupt Vector Register (IRQVECREG) [0ffset = 70N]...uviiiuiiiiiiiiiiiininie i sneenaaes 430
14-36. IRQ Interrupt Vector Register (FIQVECREG) [0ffset = 74h] ... .ueiiiiiiii i e eee e 430
14-37. Capture Event Register (CAPEVT) [OffSet = 78h] ..uviiiiieiiiiiii i i it nin e e 431
14-38. Interrupt Control Registers (CHANCTRL[0:23]) [offset = 80h-DCh]......vviuiiiiiiiiiiiiiiinirineenaes 432
LT T @ o= = oo o =T gl 0] 435
15-2. QEP Encoder Output Signal for Forward/Reverse MOVEMENT. ....uuiiiietririiereiiiieisiieesisanesianinnenss 435
15-3.  INEX PUISE EXBMPDIE . uti ettt r e e s e e s e e s e e s et e e s e e 436
15-4. Functional Block Diagram of the eQEP Peripheral.........cvviiiiiiiii i aee e 438
15-5. Functional Block Diagram of DeCOAer UNit.....uuiuereiiieeeiiiissisiinsississsisissssisasssssannssssaannnessas 440
15-6. Quadrature Decoder State MaChine. . ...uuuiiitiiiiii i 441
15-7. Quadrature-clock and DireCtion DECOMING . ..« ueuuuueeirreeeiaaiaessaaae e saanssssaansessaannrssaannreraannneeaans 442
15-8. Position Counter Reset by Index Pulse for 1000 Line Encoder (QPOSMAX = 3999 or FOFh) ................ 444
15-9. Position Counter Underflow/Overflow (QPOSMAX = 4) 1uuuiiutiiieiiiinies i saessnnssannssnss 445
15-10. Software Index Marker for 1000-line Encoder (QEPCTL[IEL] = 1).uuiiutiiieirinririseiineinnnernneinsesinninnes 447
15-11. Strobe Event Latch (QEPCTLISEL] = 1) uuuuuueiiiiuueeinnunesiainsnsiaansssssanssessaannssssannssssasnnssssinnsessns 447
15-12. eQEP POSItioN-COMPArE UNQt. ... .uuseeeiseisesrastsrse s sss s saas s s s taa s s ss e sane s sanesannesansaannens 448
15-13. eQEP Position-compare Event Generation POINTS .........eeiiiieiiiiie i rraee s rrnre s sraanreraannneeanns 449
15-14. eQEP Position-compare Sync Output PulSe StretCher .....vvviiiiiiiiii i 449
15-15. €eQEP Edge Capture UNit ... .eiieeisenseiiseisssrsstssas s sssesassssa s st s saassaassss s sansssanssannssansins 451
15-16. Unit Position Event for Low Speed Measurement (QCAPCTL[UPPS] = 0010) ...cviiiuieriiieneiiiinneeiannnss 451
15-17. eQEP Edge Capture Unit - TIMING DetailS .....ovviueiiiiiiiiiiii i i r e neeaas 452
LT T 1@ 1= YT 1 od o o To I 4= 453
15-19. EQEP UNit TimMeE B e tiiiiiiiiiiiiiiiieetttiiitaesinsneteeeessssssseesasannnnsseaeeesssssssssssnnnnnnnneeesssssennns 453
15-20. EQEP INterrupt GeNEIAtION ... uusettstssssiaesessaasesssaesssasse s ssasse st saasessaaannsssannnessannnnsssannnessnns 454
15-21. eQEP Position Counter (QPOSCNT) Register (0ffset = 00N)....uiiueiiieiriiiiiiiii e raes 455
15-22. eQEP Position Counter Initialization (QPOSINIT) Register (offset = 04h) ....ocvviiiiiiiiiiiiiiiiiia 456
15-23. eQEP Maximum Position Count Register (QPOSMAX) Register (offset = 08h) .....cccvvviiiiiiiiiiiiiiiniinnns 456
15-24. eQEP Position-Compare (QPOSCMP) Register (0ffset = OCh) ...uvviiiiiiiiiiiii i e 456
15-25. eQEP Index Position Latch (QPOSILAT) Register (0ffset = 10h) ..uuinniiiiiiiiiiii i ee e 457
15-26. eQEP Strobe Position Latch (QPOSSLAT) Register (0ffSet = 14h)...ccuveiiiiiiiiiiiiiiriii i iaee 457
15-27. eQEP Position Counter Latch (QPOSLAT) Register (0ffset = 18h)...cuvviieiiiiiiiiiiiiiiiiiinie e 457
SPNU596B—March 2018 List of Figures 27

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS
www.ti.com
15-28. eQEP Unit Timer (QUTMR) Register (OffSet = L1Ch) ..uuviiuuiiiiiiiiiiii i e raaes 458
15-29. eQEP Register Unit Period (QUPRD) Register (0ffset = 20N) .. ..uuuiiiiiiiiiii e r e ee e 458
15-30. eQEP Watchdog Timer (QWDTMR) Register (0ffSet = 24h)....uiiiiiiiiiiiiiiiiii i i naee 458
15-31. eQEP Watchdog Period (QWDPRD) Register (OffSet = 26N) ...uviviiiiiiiiiiiiiiiiiri s nianenaees 459
15-32. eQEP Decoder Control (QDECCTL) Register (offset = 28h) ....uueiiiiiiiiiii e ae e 460
15-33. eQEP Control (QEPCTL) Register (OffSet = 2AN) . .uuuiiiiiiiiii i i i s aeee s 461
15-34. eQEP Capture Control (QCAPCTL) Register (0ffSet = 2Ch)..uuuiieiiiiiiiiii i 463
15-35. eQEP Position-compare Control (QPOSCTL) Register (offset = 2Eh) ...vvvviiiiiiiiiiiiiiiiiiiiiiiiiiiaes 464
15-36. eQEP Interrupt Enable (QEINT) Register (0ffSet = 30N) ..uuueiiiiiiiiiii i 465
15-37. eQEP Interrupt Flag (QFLG) Register (0ffSet = 32h) ...viiuiiiiiiiiiiiiir e 466
15-38. eQEP Interrupt Clear (QCLR) Register (0ffsSet = 34h) .. ..uiiiiii i e ae e 467
15-39. eQEP Interrupt Force (QFRC) Register (0ffSet = 36N).....uuuiiiieiiiiiiiiii i 468
15-40. eQEP Status (QEPSTS) Register (0ffset = 38h) v.uuuiiuiiiieiiiiii i e 469
15-41. eQEP Capture Timer (QCTMR) Register (0ffSet = 3AN) . ..uiiii i aee e 470
15-42. eQEP Capture Period (QCPRD) Register (0ffSet = 3Ch)...uuuiiiiiiiiiiiiiiiinii i i aaees 470
15-43. eQEP Capture Timer Latch (QCTMRLAT) Register (offset = 3EN) v.ovvuiiiiiiiiiiiiiiiiiiii s 471
15-44. eQEP Capture Period Latch (QCPRDLAT) Register (offset = 40N)....ccoeiiiiiiiiii e 471
LG T D L@ =1 o o] 9= o = o 474
LS 1 @ 1431 ] (=0 1T 1) o S 478
16-3. Format of Conversion Result Read from FIFO, 12-Dit ADC....ciuiiiiiiiiiiiiniiriessiitesnnsrissssssssnsaressnnses 479
16-4. Format of Conversion Result Read from FIFO, 10-bit ADC. ... iiiiiiiiiiiiiiiniirinsiiirsnisrissssserssserennsnres 479
LT T S B @ 1V =T 4o Y Y =T o] o1 480
16-6. Format of Conversion Result Directly Read from ADC RAM, 12-Dit ADC ...iieiiiiiiieeiiiieeriinnneeannnnns 480
16-7. Format of Conversion Result Directly Read from ADC RAM, 10-Dit ADC ...iiiuviiiiiiinsiiiiineiiiinnesiannns 480
16-8. CONVErSION RESUIS SIOIAQE . 1.t tiuuteiteiateratirte st e et s e s s sa e e saa e ta s e saarsanesaneaanness 481
16-9. ADC Groups’ Operating Mode Control and Status RegIStErS. .. ...uueiiiieieiiiirriia i saaineaaraaeess 483
16-10. Example LOOK-UpP Table BNty .uuuiieeiiiiei i ssie st s s e s s s e s s ssaas s sasnn e s asannn s ssannnnssns 485
16-11. Self-Test and CalibDration LOGIC «uueeiuueisueirutiits it risetaessia st i sarssasesss s saresansaannens 491
16-12. Mid-point Value CalCUIAtION ... ...cii.eeeiiiie et e et e s e s s a e e s ssann e s saann e s saannnsssannnessnn 494
16-13. Self-Test and Calibration LOGIC «.uuuuuueesirussesiintessaiasseisainnsssainressainnsssssssstasisnssssanssssasnnessas 495
16-14. Timing fOr Self-TESE MO ... uueiistiite i e e s s s s s s e rr e s e s raneans 496
16-15. Timing for Sample Capacitor DISCharge MO .......oiiiieiiiiiii i r s s raanneeanas 497
16-16. ADC Memory Map in Parity TeSt MOOE .. .uuueiiiiiieeiiiiie i s raiare s s s sranressaann s ssaanresanns 499
16-17. GPIO FUNCONAlity Of ADEV Tttt rae et e r e s e s st s e s s e e s e e ra e s s s e e rannans 499
16-18. ADC Reset Control Register (ADRSTCR) [0ffset = 00N] ...vviueiiniiiiiiiri e 503
16-19. ADC Operating Mode Control Register (ADOPMODECR) [offset = 04h] ...vvvuviiiiiiiiiiiiiiiianniaee 504
16-20. ADC Clock Control Register (ADCLOCKCR) [0ffSet = 08N]...uueiueiiieniiiiniiiiieiiieinierinenaesnineeaness 505
16-21. ADC Calibration Mode Control Register (ADCALCR) [0ffset = OCh] .uuuviiiiiiiiiiii e e aee s 506
16-22. 12-bit ADC Event Group Operating Mode Control Register (ADEVMODECR) [offset = 10h] ......cvveevinnnes 508
16-23. 10-bit ADC Event Group Operating Mode Control Register (ADEVMODECR) [offset = 10h].........ccccvvunn 508
16-24. 12-bit ADC Groupl Operating Mode Control Register (ADG1MODECR) [offset = 14h] .....cccevviiiiieiinnnnn 511
16-25. 10-bit ADC Groupl Operating Mode Control Register (ADG1MODECR) [offset = 14h] .....ccvviiiininiinnnns 511
16-26. 12-bit ADC Group2 Operating Mode Control Register (ADG2MODECR) [offset = 18h] ......vvvvviiiiininnnnns 514
16-27. 10-bit ADC Group2 Operating Mode Control Register (ADG2MODECR) [offset = 18h] .......ccvvviiiieninnnns 514
16-28. ADC Event Group Trigger Source Select Register (ADEVSRC) [offset = 1Ch] ..uvviiiiieiiiiiniiiiieiiiinens 517
16-29. ADC Groupl Trigger Source Select Register (ADG1SRC) [offset = 20h]....vvviiiiiiiiiiiiiiiniienaees 518
16-30. ADC Group2 Trigger Source Select Register (ADG2SRC) [offset = 24h]...ccoiiiiiiiiii e 519
16-31. ADC Event Group Interrupt Enable Control Register (ADEVINTENA) [offset = 28h]........cccevviiiiiniiinnns 520
16-32. ADC Groupl Interrupt Enable Control Register (ADG1INTENA) [offset = 2Ch] ...cvvviiiiiiiiiiiiiiiiiaes 521
28 List of Figures SPNU596B—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

13 TEXAS

INSTRUMENTS

www.ti.com

16-33. ADC Group2 Interrupt Enable Control Register (ADG2INTENA) [offset = 30h] ...cvvviiiiiiiiiiiiriiiiaes 522
16-34. ADC Event Group Interrupt Flag Register (ADEVINTFLG) [offset = 34h]...ccouiiiiiiiiiiiiii e 523
16-35. ADC Groupl Interrupt Flag Register (ADGLINTFLG) [offset = 38h]...uvviiiiiiiiiiiiiiiiii i e 524
16-36. ADC Group2 Interrupt Flag Register (ADG2INTFLG) [offset = 3Ch] ...vviiiiiiiiiiiiiiiiiniri e 525
16-37. ADC Event Group Threshold Interrupt Control Register (ADEVTHRINTCR) [offset = 40h] .........ccceevnnen 526
16-38. ADC Groupl Threshold Interrupt Control Register (ADG1THRINTCR) [offset = 44h] ......cvvviiiiiiieninnnns 526
16-39. ADC Group2 Threshold Interrupt Control Register (ADG2THRINTCR) [offset = 48h] ....ccovviiiiiiiiininnnnns 527
16-40. ADC Results Memory Configuration Register (ADBNDCR) [offset = 58h] ....ccvviiiiiiiiiiiiiiieiiaees 528
16-41. ADC Results Memory Size Configuration Register (ADBNDEND) [offset = 5Ch].....ccceviiiiiiiiiiiiiininnnns 529
16-42. ADC Event Group Sampling Time Configuration Register (ADEVSAMP) [offset = 60h].......ccvvviveiinnnnnns 530
16-43. ADC Groupl Sampling Time Configuration Register (ADG1SAMP) [offset = 64h] .....ccvviviiiiiiiiieiiininns 530
16-44. ADC Group2 Sampling Time Configuration Register (ADG2SAMP) [offset = 68h] .......cvvviiiviiiiiniiiinnns 531
16-45. ADC Event Group Status Register (ADEVSR) [0ffset = BCh] ..cvvuiiiiuiiiiiiiiii i rsesnieenaes 532
16-46. ADC Groupl Status Register (ADG1SR) [0ffSet = 70N] . ..eiiiniiei i e e raneeeas 533
16-47. ADC Group2 Status Register (ADG2SR) [0ffSet = 74h] .uuviiiiiiiiiiii i i s s aaee e 534
16-48. ADC Event Group Channel Select Register (ADEVSEL) [offset = 78h]....c.cviiiiiiiiiiiiiiiiiinie e 535
16-49. ADC Groupl Channel Select Register (ADG1SEL) [0ffSet = 7Ch]...vvuuiiieiiiiiiiiiiissisinnnnaes 536
16-50. ADC Group2 Channel Select Register (ADG2SEL) [OffSet = 80N] +.iuuiieiiiiiiiiiiiriii i nninaeeas 537
16-51. 12-bit ADC Calibration and Error Offset Correction Register (ADCALR) [offset = 84h].....ccvvivviiiiiiinnnnns 538
16-52. 10-bit ADC Calibration and Error Offset Correction Register (ADCALR) [offset = 84h].......ccovviiiniiiinnnsn 538
16-53. ADC State Machine Status Register (ADSMSTATE) [offset = 88h] ....uvvviiiieiiiiiiiiiiii e 538
16-54. ADC Channel Last Conversion Value Register (ADLASTCONYV) [offset = 8Ch]......vviviiiiiiiiiiiiiniinnines 539
16-55. 12-bit ADC Event Group Results' FIFO Register (ADEVBUFFER) [offset = 90h-AFh]......cccovviiiiiiiiinnnn 540
16-56. 10-bit ADC Event Group Results' FIFO Register (ADEVBUFFER) [offset = 90h-AFh]......cccevviiiiiiiiinnns 540
16-57. 12-bit ADC Groupl Results FIFO Register (ADG1BUFFER) [offset = BOh-CFh] ....cvvvviiiiiiiiiiiiiiiieenans 541
16-58. 10-bit ADC Groupl Results' FIFO Register (ADG1BUFFER) [offset = BOh-CFh] ....ccouiiiiiiiiiiiiiieeiiaans 541
16-59. 12-bit ADC Group2 Results FIFO Register (ADG2BUFFER) [offset = DOh-EFh].....cccvviiiiiiniiiiineiinnnns 542
16-60. 10-bit ADC Group2 Results' FIFO Register (ADG2BUFFER) [offset = DOh-EFh] ....vvvvvviiiiiiiiiiiiiieenas 542
16-61. 12-bit ADC Event Group Results Emulation FIFO Register (ADEVEMUBUFFER) [offset = FOh] ............. 543
16-62. 10-bit ADC Event Group Results Emulation FIFO Register (ADEVEMUBUFFER) [offset = FOh] ............. 543
16-63. 12-bit ADC Groupl Results Emulation FIFO Register (ADG1EMUBUFFER) [offset = F4h] ...ccvvviviinnnnns 544
16-64. 10-bit ADC Groupl Results Emulation FIFO Register (ADG1EMUBUFFER) [offset = F4h] ........ccceenaeen 544
16-65. 12-bit ADC Group2 Results Emulation FIFO Register (ADG2EMUBUFFER) [offset = F8h] .........ccevvunn 545
16-66. 10-bit ADC Group2 Results Emulation FIFO Register (ADG2EMUBUFFER) [offset = F8h] ......vvvvivnuennns 545
16-67. ADC ADEVT Pin Direction Control Register (ADEVTDIR) [offset = FCh]...vviuiiiiiiiiii e eeaee s 546
16-68. ADC ADEVT Pin Output Value Control Register (ADEVTOUT) [offset = 100h].....ccvuvviiiiiniiiiineininnnns 547
16-69. ADC ADEVT Pin Input Value Register (ADEVTIN) [offset = 104h] ..vviiieiiiiiiiiiini e 547
16-70. ADC ADEVT Pin Set Register (ADEVTSET) [0ffset = 108h] ....uuvieiiiiiiiiiiieiiiiiiiine e siesnaenaeseas 548
16-71. ADC ADEVT Pin Clear Register (ADEVTCLR) [0ffSet = 1OCh] ..uvuiiiiuiieiiiinneirnirsiieinninesaninneess 548
16-72. ADC ADEVT Pin Open Drain Enable Register (ADEVTPDR) [offset = 110N] ...ovvviiiiiiiiiiniieiiiriaennnss 549
16-73. ADC ADEVT Pin Pull Control Disable Register (ADEVTPDIS) [offset = 114h]....cccoeiiiiiiiiiiiiiieniiaess 549
16-74. ADC ADEVT Pin Pull Control Select Register (ADEVTPSEL) [offset = 118h] ...cvviieiiiiiiiiiiiiiiinninens 550
16-75. ADC Event Group Sample Cap Discharge Control Register (ADEVSAMPDISEN) [offset = 11Ch] ........... 550
16-76. ADC Groupl Sample Cap Discharge Control Register (ADG1SAMPDISEN) [offset = 120h]........ccvivenns 551
16-77. ADC Group2 Sample Cap Discharge Control Register (ADG2SAMPDISEN) [offset = 124h].......ccvvinnnn 552
16-78. 12-bit ADC Magnitude Compare Interrupt x Control Registers (ADMAGINTXCR) [offset = 128h-138h]....... 553
16-79. 10-bit ADC Magnitude Compare Interrupt x Control Registers (ADMAGINTXCR) [offset = 128h-138h]...... 553
16-80. 12-bit ADC Magnitude Compare Interrupt x Mask Register (ADMAGXMASK) [offset = 12Ch-13Ch] ......... 555
16-81. 10-bit ADC Magnitude Compare Interrupt x Mask Register (ADMAGXMASK) [offset = 12Ch-13Ch] ......... 555
SPNU596B—March 2018 List of Figures 29

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS
www.ti.com
16-82. ADC Magnitude Compare Interrupt Enable Set Register (ADMAGINTENASET) [offset = 158h].............. 556
16-83. ADC Magnitude Compare Interrupt Enable Clear Register (ADMAGINTENACLR) [offset = 15Ch]........... 556
16-84. ADC Magnitude Compare Interrupt Flag Register (ADMAGINTFLG) [offset = 160h] ....vvvviveeiiiinnnninnnnns 557
16-85. ADC Magnitude Compare Interrupt Offset Register (ADMAGINTOFF) [offset = 164h] ....ccvvvivviiieiiininnns 557
16-86. ADC Event Group FIFO Reset Control Register (ADEVFIFORESETCR) [offset = 168h] .....ccvvviveiineinans 558
16-87. ADC Groupl FIFO Reset Control Register (ADG1FIFORESETCR) [offset = 16Ch] ...uvviviiieiiiininiinnnns 558
16-88. ADC Group2 FIFO Reset Control Register (ADG2FIFORESETCR) [offset = 170h]....c.vvviiiiiiiiiiiniiennnns 559
16-89. ADC Event Group RAM Write Address Register (ADEVRAMWRADDR) [offset = 174h]....cceviiiiinneninnnsn 559
16-90. ADC Groupl RAM Write Address Register (ADG1RAMWRADDR) [offset = 178h] ..cvvviiiiiiniiiiiinniinnnns 560
16-91. ADC Group2 RAM Write Address Register (ADG2RAMWRADDR) [offset = 17Ch]....cevviiiiiieiiniiinenans 560
16-92. ADC Parity Control Register (ADPARCR) [0ffset = 180N]...cuuuiiiiiiii i i rne e rannneeeas 561
16-93. ADC Parity Error Address Register (ADPARADDR) [offset = 184h].....uvviiiiiiiiiiiiiiiii i nnae e 561
16-94. ADC Power-Up Delay Control Register (ADPWRUPDLYCTRL) [offset = 188h]......cccvvviiiiiniiniiniinnines 562
16-95. ADC Event Group Channel Selection Mode Control Register (ADEVCHNSELMODECTRL) [offset = 190h] 562
16-96. ADC Groupl Channel Selection Mode Control Register (ADG1CHNSELMODECTRL) [offset = 194h]...... 563
16-97. ADC Group2 Channel Selection Mode Control Register (ADG1CHNSELMODECTRL) [offset = 198h]...... 563
16-98. ADC Event Group Current Count Register (ADEVCURRCOUNT) [offset = 19Ch] .....cvviiiiiiiiiiiiiiianns 564
16-99. ADC Event Group Maximum Count Register (ADEVMAXCOUNT) [offset = LAON] ...uvvviiiinieiiiinineiinnnns 564
16-100. ADC Groupl Current Count Register (ADG1CURRCOUNT) [offset = TA4h] ...oviviiiiiiiiiiiie s 565
16-101. ADC Groupl Maximum Count Register (ADG1IMAXCOUNT) [offset = 1A8h] c.evviiniiiiiiiiiiieieaees 565
16-102. ADC Group?2 Current Count Register (ADG2CURRCOUNT) [offset = IACh]...uviiiiiieiiiiiiieiiiiineinnnnns 566
16-103. ADC Group2 Maximum Count Register (ADG2MAXCOUNT) [offset = 1BOh] ..ovvviiniiiiiniiiniriieiinninaes 566
T (VP2 o | = Fo o3 Q= Vo | = N 572
17-2. Specialized Timer MiCrOMAaCKHINE ... uueiiiie i s st raa s a s s s s aaaannraanans 573
17-3. Program FIOW TIiMNGS «uueeuueesusesrueeiseseessssssss s ssse st sass s saasstasstsinssanrssnnssansins 574
17-4. Use of the Overflow Interrupt Flag (HETEXC2) .. .ueiiiiiiiiiiiiieeiaiinesaaine s ssanaesssannnessannnasssannnesns 575
17-5. Multi-Resolution Operation FIOW EXAMPIE ....eiiueiiiiiiieiniie st ssisse s ssaasssssannrsssaannnesas 576
T =1 o TW o A @ o g1 1 0] I @0 1T T8 ] = 11 o] o S 577
B o (=T To= 11T o @) ) o U 7= 11 o N 581
I TR 1 T O o 1 N 584
17-9. N2HET Loop Resolution Structure for EACh Bit ....ueiiueiieiiiiiiiini i e naaes 585
17-10. Loop Resolution Instruction EXeCution EXAmMPIE ......oiiueeieiiiiieiiiieeiriiee s saaiansssaanne s ssannnessannnesans 586
I I T o o @ N o 1 (=T 587
17-12. Example of HR Structure Sharing for N2HET PiNS O/L ....uuiiiuiiiiiiiiiininiiinissan e snessnssnnnssnnes 587
17-13. XOR-ShAred HR /O ...ttt e e st st e e s e s e s e s e s e s s s e s e s e s s s st s e anannenas 588
17-14. Symmetrical PWM with XOR-Sharing OULPUL «....uueeiiiiieeiiiie i ir s s rsiare s ssansn s s anne s saanneeaaas 589
B ST N IR F= =T B 1 PN 589
17-16. HRO to HR1 Digital Loopback Logic: LBTYPE[O] = 0 +uuuuueteieeeiiainnessainessaansessaannesssannnsssannnessns 590
17-17. HRO to HR1 Analog Loop Back LogiC: LBTYPE[O] = 1 .uuuuteiiiueresrinneirninnssssinnsisninnssisinesssannnesss 591
17-18. N2HET INPUt EAQE DELECHION .uuuuutiuteiseiessstesass st ssserasessss st s sastaasssasssanessanssannssanssannens 592
17-19. ECMP EXECULION TiMIINQS .« uutettnatesiaasessaansessannessaaaneesaaannessaasnssssannnsssaansessssnnnesssnnnnsssns 593
17-20. High/Low Resolution Modes for ECMP and PWECNT ....uuuiiiiiiiiiiiieirsiesssiss s ssnass s ssnae s snnnnenss 594
17-21. PCNT Instruction Timing (With Capture Edge After HR Counter Overflow) ........ccvvvvviiiiiiiiiniininnnnnnns, 595
17-22. PCNT Instruction Timing (With Capture Edge Before HR Counter OVerflow) ........cooevviiiiiiiiiiiiinninnnns 595
17-23. WCAP INSrUCHON TIMING 4t tuuatetissnessaanessssseesssssssassssssasnessasssestsassnsssasssnssssnnnessasnnnessns 596
17-24. 1/0O Block Diagram Including Pull CoNtrol LOGIC. ... uuuuusiruesiatinteiiseisieesinsissssisssssssanessisssannsanes 597
17-25. N2HET Pin Disable FEature DIagram ... e ieieiaaaeeesaainnessaansessaaasssssaansessaanssssaannsessannsessnns 598
17-26. Suppression Filter Counter OPEration ...u...eesusssessssssesiaissestsaissessaasssssaasssssassrsssaasnressannnessnns 599
17-27. Interrupt Functionality on INStrUCHION LEVEL.....uiieiiiiei i e s e e s aes 600
30 List of Figures SPNU596B—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS
www.ti.com

17-28. Interrupt Flag/Priority Level ArChiteCIUME. ... i ittt r e s aaeess 601
17-29. Request Line ASSIgNMENT EXAMPIE ...ttt et r e s s e s s s ane e s saann e s sannn e e aaanneaanns 602
17-30. Operation of N2HET COUNt INSIIUCHIONS 1. uuueeiissesisisssessistesssnsssssasssssaannsssainnrsssannnssaainnsssnnns 603
I 1 ST O N I O 0T @ o1 - L1 ) o 603
17-32. ACNT Period Variation COMPENSALIONS ... .ueeiinueeeirianesiaaasessaaneessaanressaannessaaanrssaaansssaaannesssnns 604
17-33. N2HET Timings Associated with the Gap Flag (ACNT Deceleration) .......uvvveeesiviuieeiriineesrinnnerainness 605
17-34. N2HET Timings Associated with the Gap Flag (ACNT AcCeleration) ......cevvveeivuririeerieinierririrnneiines 605
17-35. Global Configuration Register (HETGCR) [OffSet = 00N] ...vviiieiiiiiii i r e ene e raaee e 607
17-36. Prescale Factor Register (HETPFR) [0ffSet = 04h] ..uuiuuueiiiiiiiiiiii i i s s s nnee e 609
17-37. N2HET Current Address (HETADDR) [0ffSet = 08h]...uuiiueiiiuiiiiiiiiiiii i e aees 610
17-38. Offset Index Priority Level 1 Register (HETOFF1) [offset = OCh] ...uuuiiiiiiii i e aee e 611
17-39. Offset Index Priority Level 2 Register (HETOFF2) [0ffSet = LON]..uuiiiiuiieiiiiieiiiiiniiinesnniessnninaeeas 612
17-40. Interrupt Enable Set Register (HETINTENAS) [0ffset = 14h] ..uvviiuiiiiiiiiiiiiini e 613
17-41. Interrupt Enable Clear (HETINTENAC) [OffSet = 18h] «.uuueiiiiiiiiiiiii i e rne e e rane e 613
17-42. Exception Control RegiSter (HETEXCL) «.uuuuteiiiiuteiiiineeinnansssaissesissssssssannssssasnsssssannnsssannnsesnns 614
17-43. Exception Control Register 2 (HETEXC2) ..t iuutiutiiitiiiiiieritsssiass s sasssssssanssssssansssnnssannss 615
17-44. Interrupt Priority Register (HETPRY) [0ffSet = 24N] ..o e ee e e 616
17-45. Interrupt Flag Register (HETFLG) [OffSet = 28N] ..uuviiiiiiiiiiiiiiiiiii i s rn e e aaaas 616
17-46. AND Share Control Register (HETAND) [0ffSet = 2Ch] +..uuiiiuiiiiiiiiiiiii i e aes 617
17-47. HR Share Control Register (HETHRSH) [offset = 34h]...ciuiiiiiiiiiiiiiii e 618
17-48. XOR Share Control Register (HETXOR) [0ffSet = 38N]...uuiiiiiieiiiiiiiiiiii i s s rnaee e 619
17-49. Request Enable Set Register (HETREQENS) [0ffset = 3Ch] . ..viiuiiiiiiiiiiiiini i 620
17-50. Request Enable Clear Register (HETREQENC) [0ffset = 40N]....oviiiiiiiiiii i i rriae e aaee e 620
17-51. N2HET Direction Register (HETDIR) [OffSet = 4Ch] ..uuuuiiiiiiiiiiii i i e s aaee e 621
17-52. N2HET Data Input Register (HETDIN) [OffS€t = 50N] ..uuiuuiiieiiiiieiiiii i s e aaes 622
17-53. N2HET Data Output Register (HETDOUT) [OffSet = 54N ..o aee e 622
17-54. N2HET Data Set Register (HETDSET) [0ffSet = 58N] +.uuuuiiiiiiiiiiiiiiiiii e rsis s ranne e 623
17-55. N2HET Data Clear Register (HETDCLR) [OffSet = 5Ch] 1.uviiuuiiiiiiiiiiiiii i aes 623
17-56. N2HET Open Drain Register (HETPDR) [0ffSet = B0N]. .. .cueieiiiiiiiiiiiiiie e iraiee v iee e rsnne e s ranneens 624
17-57. N2HET Pull Disable Register (HETPULDIS) [OffSet = 64N] ..oiuueiiiiiiiiiiiiirii i s naee e 624
17-58. N2HET Pull Select Register (HETPSL) [OffSet = 68N] ..uvvueiiiiiiiiiiiiiiiiri e e e 625
17-59. Parity Control Register (HETPCR) [OffSet = 74N .. ..o et r s neeeas 626
17-60. Parity Address Register (HETPAR) [OffSet = 78N]..uuuiiiuiiiiiii i i ee e 627
17-61. Parity Pin Register (HETPPR) [OffSEt = 7Ch] .uuiuuiiiieiiiiiiiii i raees 628
17-62. Suppression Filter Preload Register (HETSFPRLD) [offset = 80h] ..vvvvivieiiiiiiiiiiiiinininae 629
17-63. Suppression Filter Enable Register (HETSFENA) [offset = 84h] ...uiiiiiiiiiiiiiiiiiinii s s iee e 629
17-64. Loop Back Pair Select Register (HETLBPSEL) [0ffset = 8Ch] ..vuuviiiuiiiiiiiiiii i 630
17-65. Loop Back Pair Direction Register (HETLBPDIR) [0ffset = 90N] ...ovvneiiiiiiiiii v e ee e 631
17-66. N2HET Pin Disable Register (HETPINDIS) [0ffset = 94h] ..ciuueiiiiiiiiiii i e aee e 632
17-67. ACMP Program Field (P3L:P0) «.uueuueeiueineiistessssatessesasssssssassssisssasssasssasssanssannssasssannens 638
17-68. ACMP CoNtrol Field (C3L:iC0) ... utuuiuaerneiunisinsraesssssaas e sssassaas e sassaesassassasssssansnsssnssnsns 638
17-69. ACMP Data Field (D31:D0) . uuuuuuerusiunensesuniusissssesussssassraesssassassresassasssraeassasssnraaneaerns 638
17-70. ACNT Program Field (P3LiP0) .. uueeseieinetiistesse it rissiaessin s saass s sanesasssasssanrsanssanssannens 640
17-71. ACNT CONtrol Field (C3L:iC0) tuuuueiuueneiueiusinnsrassssssssesassssasssatrssassasssarsassasssssansassanssnesnnins 640
17-72. ACNT Data Field (D3L1:D0) .uuuueuuerusiunesesuniusisersesssssassrae sttt sassasessrassassassanrassanssenns 640
17-73. ADCNST Program Field (P3L:P0) .uuuuueieiiieiiire it iaessa st s sas s e saassse s sia s sannesaassannens 643
17-74. ADCNST CoNtrol Field (C3L:C0) .uuuuiuueiueintisiraeisessansrassssassstrssssasssarsassassassansassasssnssnnsns 643
17-75. ADCNST Data Field (D31:D0) . tuuttuseseruerusisernssusssssssrssisssssssrsissassserasiassaesiranasrrerinias 643
17-76. ADCNST Operation If Remote Data Field[31:7] IS NOt ZEI0 ....uvvieiriuiiiiiiniiie i sinesanes 644
SPNU596B—March 2018 List of Figures 31

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS
www.ti.com
17-77. ADCNST Operation if Remote Data Field [31:7] IS ZEI0 «.uuuiiuiiiiiiiiiiniiiiririne s ranesns 644
17-78. ADC, ADD, AND, OR, SBB, SUB, XOR Program Field (P31:P0).....ccuviieiiiniiiiiiiiiiiniinnnenanes 645
17-79. ADC, ADD, AND, OR, SBB, SUB, XOR Control Field (C31:C0) ...vuuvieeruerrinninnernrrnsinssnserieraninnenens 645
17-80. ADC, ADD, AND, OR, SBB, SUB, XOR Data Field (D31:D0) ....uterreiurerrnaneeraannnessasnnessaannnessnnnnenss 645
17-81. ADM32 Program Field (P3LiP0) ....uueieiiiie i eii it e rs et e s s ee s ss e s s s ann s s saannn s s sanna s sannnneesnn 651
17-82. ADM32 CoNtrol Field (C31:C0) +uuuuuuuuueiuerutisirasrsessssssrasrssasssssrsiassasssierassassasssarsansasssesnnsns 651
17-83. ADM32 Data Field (D31:D0) evuuerurrnrrueesneerneeserseeneesnesnersnresneessesaseneeetiesneesnresneesneesneennns 651
17-84. ADM32 Add and Move Operation for IMG&REGTOREG (Cas€ 00).....uuuterriiurerrninreriiinneraaanneeaaanneess 653
17-85. ADM32 Add and Move Operation for REM&REGTOREG (CaS€ 01)...uuveriiuurrrrrinnrerrinnnesriinnreisainness 653
17-86. APCNT Program Field (P3L:P0) ..uuuuueeiueieerutisuseiss s iasssssssasssssssanssssssassssnsssannssasssnnnins 654
17-87. APCNT CoNtrol Field (C3L:iC0) «uuuuuuiuueiueruniseaesuerassassanssassssssssassaesasssssassassasssinsnnsnsssnssnnsns 654
17-88. APCNT Data Field (D31:D0) «uuuuutiustussrnesunsssssraesssssasresssassssssssasssesassassasssssaniassaerinmns 654
17-89. BR Program Field (P3L:P0) ..uueuuteieeiieinetistsssesaassssssassssassaasssaassaan s sasssassssanssannssanssannens 657
e O = o @] o1 o I 1= o I (O T X ) 657
17-91. BR Data Field (D3L:D0) ..t uusuuseutruniusensesunsusssessesssssasssassssassassresassasessrassassaessnrnnnnesenns 657
17-92. CNT Program Field (P31:P0) .uuuuuiiiteiiiiiieiiirte s ree s s s s s s s e s s s a s s nsan e saneans 659
17-93. CNT CoNtrol Field (C3LiC0) .. uuuuutiuuenneiueruninerasruesssanssassssassassastassasssesassassanssinsnnsasssssanins 659
17-94. CNT Data Field (D31:D0) . .uuuuueusrunrnnsrnerunssensssaesssasssasre sttt st 659
17-95. DADM64 Program Field (P3L:P0) .uuuuueiueeutinstesseiaserississsssssssssssassssnssassssisssanssansssanssannens 663
17-96. DADMG64 CoNtrol Field (C3L:C0) .uuueuusunuerneineeseruerussssassaaerassassassaatsaesassssaassaesassanssassnesnnsnns 663
17-97. DADMG64 Data Field (D31:D0) .uuueuuueueiueruninsernssusssssserssissasesssrsiassssesnssassasssesantasaerierinins 663
17-98. DADM64 Add and MOVE OPEIALION «.uueuuetiruteiseiaesransisae s srse e srressaasssisssarssatssasssanssanns 663
17-99. DJIZ Program Field (P3L:P0) . ..uuuieteiiiteeiaaetesaaaaseesaaans e ssaaane s ssaans s ssannsssaannnssaannnassaannnsssnn 665
17-100. DJIZ Control Field (C3L:C0) «uuuuuriusrunsrserunrssnssraesssasssssrs st asssesasrassassssrranrassasesnnrns 665
17-101. DJIZ Data Field (D31:D0) cuuuuueestianeeessannenssanneessaannessasnneessasnnessasnnessssnnnessssnnnssessnnessssnnnessns 665
17-102. ECMP Program FIield (P3LiPO) . ...t etiieteeiiaetearaaateeasaans s ssaaane s ssaane s ssanssssaannnssaannnessannnnsssnn 667
17-103. ECMP CoNtrol Field (C3L:iC0) «uuuuuiuuerueiuniserasraessssssssssssassssssstssassserasiassasssirraniassaernnins 667
17-104. ECMP Data Field (D31:D0) . uuueetineeesianneeseanneessaanneesaaneessasnnessssnnesssssnnessssnnnsssssnnessssnnnessns 667
17-105. ECNT Program Field (P3LiPO) ..u.uueeiiiiiieiiiiieeiaaiaee s raate s sraae s s saa s e s saann e s saan e s ssannesanannesannns 670
17-106. ECNT CONtrol Field (C31:C0) .. uutuuuueiueiuninseraeraessssssrassssassssrstassasssrrastassassarranassrrernnins 670
17-107. ECNT Data Field (D3L:D0) ... uueetineeesiaannnnssannnessaanneessaannessasnnessassnnessssnnessssnnnessesnnnssssnnnessns 670
17-108. MCMP Program Field (P3L:P0) ....uueeiiiiiiiiiiiieeiiae s ra it s s s e s saann e s ssan s s saann e s saannnsssannnensns 672
17-109. MCMP Control Field (C3L:iC0) .. uuuuuuuuerueruniserassussssrserasissasesssrssssasesirrasiassaesirranranearesnnins 672
17-110. MCMP Data Field (D3L1:D0) .. uueetueeesiaanneessannressaanneesaaneessasnnessasnnnessssnnessssnnnsssssnnnssssnnnessns 672
17-111. MOV32 Program Field (P3LiP0) . ..uueeiiiiiiiiiiiiee it err it ra e e ss e s s asaan s s saann e s snannasssannnensnn 675
17-112. MOV32 CoNtrol Field (C3LiC0) 1uuuuuuuueiuerunisinsersesssassrssresasssssrassssasssesasrassassssrarrasaaesnnrns 675
17-113. MOV32 Data Field (D31:D0) .. uustneeesianneeraannnessaannessaanneesaasnnessasnesssasnnessmsnnnssmssnnessesnnnessns 675
17-114. MOV32 Move Operation for IMTOREG (CaSE 00)....uuuueeeriineeiaainnesaainnesiaannsssaaannessaanrasssannnessns 676
17-115. MOV32 Move Operation for IMTOREG&REM (CasS@ 0L1) ..uuuiiuuiririinnreriinneirninnsirsinssisainnssaninnesss 677
17-116. MOV32 Move Operation for REGTOREM (CaS€ 10)...uuuutiuteineinneirinniinssrisssinsrissiainssinsiannssins 677
17-117. MOV32 Move Operation for REMTOREG (CASE€ 11)...uuutiinieiiiinneiaainesiaanssssaannesiaansaessannnessns 677
17-118. MOV64 Program Field (P3L:P0) tuuueeiiiiieeiiiieeiiie s s ssaaessssanas s ssasnssssannesssannnessas 680
I I K (@ XY 47 B @ o g 0 I 1= o (@2 1 L 5 ) 680
17-120. MOV64 Data Field (D31:D0) ..uuueueiuusrneruninsiasraerssssss e sssassanssaesassassassassasssassansnsssnssnnsns 680
I 2 /(@ D 7 1Y [0 Y= @ 1= = L1 [ ] o 680
17-122. PCNT Program Field (P31:P0) ..uueiueiieiiiieiieiies s sas s ras s s s s ssa s s s san s raneaanennns 682
17-123. PCNT CONtrol Field (C3L:C0) .. uuuuiueiueiutinerasruesssassrassssasssssrssassasssissassassasssansassasssssnnins 682
17-124. PCNT Data Field (D31:D0) .. s e uttustunerueiuniserasssesssasersssesassssssssssasssesastassaesirranaseaerinins 682
17-125. PWCNT Program Field (P3LiP0) .. uuueiueiretintssseiaterssiassssiss s s sasssasssasssinssannssnnsiannens 685
32 List of Figures SPNU596B—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS
www.ti.com

17-126. PWCNT CoNtrol Field (C3L:C0) uueuuueinueerunninnsssunesnssrassiasssnssasssasssanssasstsisssanrsannesassanness 685
17-127. PWCNT Data Field (D3L:D0) . .uueiuueuneiuernninerassuesssasssassssasssssrssassasssiesassassassansansasssaesnnins 685
17-128. RADM64 Program Field (P3L:P0) .. .uuueueiusiserserutiusiserssrasrssassssssssssasssssssassassssrassnnsansnns 689
17-129. RADMG64 CoNtrol Field (C3L:C0) . uuuuueinueernntintesseiausesansisssssnssass s saasssassssisssanrsansssanssanness 689
17-130. RADMG64 Data Field (D3L1:D0) «.uuuuueuueiueineinenneruesssasssassssassssssssassasssssastasssssssnsnnsasssssnnins 689
17-131. RADM64 Add and MOVE OPEIatiON ..uuuuussesisssessssssessaissesssassessanssessaannssssansnsssasnnssssannnsisnns 689
17-132. RCNT Program Field (P3L:P0) «.uueiuueirueeiuteiseinutessssassssss s rasssasssasssasssinssannssassiannesinns 691
17-133. RCNT CoNtrol Field (C3L:iC0) tuuuuuuiuueiueiutiseneruesssansanessssssssaassaesasssssassassasssansansnsssnssnnsns 691
17-134. RCNT Data Field (D31:D0) tuueuueiustunsrserunsssnsraesssasssssssssssssrsssssasssesastassassisraniassaerinmns 691
17-135. SCMP Program Field (P3L:iP0) ..uuuuuseiseieeintirse st rassssiss s sas s ssarssansssinssannesasssannans 693
17-136. SCMP CoNtrol Field (C3LiC0) «uuuuuuuuueineintiseassuerssassaassssassassastassasssesastassasssarsansasssnssnnsns 693
17-137. SCMP Data Field (D31:D0) «uuuuueiustunsrnerunissssraesssassnssrssssasssasrs st 693
17-138. SCNT Program Field (P31:P0) ..uuuiueiiiiiiieiie s s sate s e e s s s s s s san s raneaanaanns 695
17-139. SCNT CONtrol Field (C3L:C0) ... uuuuiutiueiutinerasruesssaserasraesassssrassassasssarsastassasesansassasssssnnsns 695
17-140. SCNT Data Field (D31:D0) .. uuuuttustnernerunisernssuessssserssse st asssrrastassasessrrariaseaernnins 695
17-141. SHFT Program Field (P3LiPO)....siseiiseiiiiii st erise s ssa st ra s saases s e s s s s s s s saneaaneens 697
17-142. SHFT CONtrol Field (C3L:C0) . uuutuuinutiueiutinernsruesssassrassssasssssrssassasssarsastassasssansassasssssnnsns 697
17-143. SHFT Data Field (D31:D0) . uueuuttustserueiunisenssssesssassrsssssssssssssssasssissastassassssrraniaseaerinmns 697
17-144. WCAP Program Field (P3LiP0). ... uuueeiseiieeriatire s e sssssiasssa s s sssssaaesssssannssasssannans 700
17-145. WCAP CONtrol Field (C3LiC0) cuuuuuuineiueiutiseaeruerssrasrassesssassrassaesasssissassassasssarsassassanssnnsns 700
17-146. WCAP Data Field (D3L:D0) «uuuuusiusiussrsesunissssraesssassasssesssassaassssasssesasrassasssisranaaaerinmns 700
17-147. WCAPE Program Field (P3LiP0) ... uuueiueietiintesseiaserissiassssisssasss s sasssasssasssinssannssnssiannens 702
17-148. WCAPE Control Field (C3L:iC0) .uuuuruueiueiutianeraeiueesssserasssssssstrssassasssansassasssesansassansrnesnnins 702
17-149. WCAPE Data Field (D3L1:D0) . .uueuuseuseruerunrsernnsnssssnnsrasissasesssrsissassserasiasssesinaaerinias 702
RS L 3 VA= (T o 0 = oYt S I - T | = 10 706
S o 8 IO = (o Tox QI 1T T | = oo 706
18-3. Example of @ HTU TranSer vuuuueuiiieei i s s st s s s e s s s s e s asana s s sanne s ssannnesas 707
18-4. Single Buffer Timing and Memory RepreSENtation ......uuvieeiree i saarsannesans 708
18-5. Timing Example for Circular BUffer MOOE ......iieiiiiiii i et r e e s nn e anane e annas 709
18-6. Dual BUfEr TimMiNg «uuuuuesesseesesneee st sssiae s ssaaae s saaase et saase s saaas e et saantessaansssssannnessasnnnssnnns 710
18-7. Timing Example for Auto Switch BUffer MOOE ......cvieiiiiiiiiii i e 711
18-8. Timing for Disabling CONtrol PACKELS ......uueeiiiiiiiiiiie it r it aee s s sanr s s saanr e s saann e ananeeaanns 712
18-9. Timing Example INCluding LOSt REOQUESES .. .uuuiiuieiiiiieiiiiiieesiitesssissssssasts s saanrsssaannsssannnessnns 713
18-10. Timing which Generates NO ReqUESE LOSE EITOT «.uuuiuutirueeiiteiiieinneisiasransssiassanessssanessnnssannssnes 714
18-11. Timing which Generates a ReqUESE LOSE EFTOF ... uuiiiiei et iiaaiieesaaine s saanes s sannne s ssannessannneeanns 714
18-12. Timing Example for TWo WCAP INSIIUCLIONS +.uuuuuesiiiisesinninsssnisesisasssssansssssaannssssannnessaannnssnns 715
18-13. Timing of the WCAP, ECNT, PCNT EX@MPIE....uuueeiiiiieeeiieieessaanessaaneessannnessaannnsssannnessannnessnns 718
18-14. Global Control Register (HTU GC) [OffSEt = 00] 1. uueeiieieiiiieeeiiiieessaee s raanee s sranna s ssannessannneeanns 722
18-15. Control Packet Enable Register (HTU CPENA) [offSet = 04h]....uuuiiiiiiiiiiiiiii i nnaee e 723
18-16. Control Packet (CP) Busy Register 0 (HTU BUSYO) [offset = 08h]....uvivieiiiiiiiiiiiiiiiiisieenianinnees 724
18-17. Control Packet (CP) Busy Register 1 (HTU BUSY1) [0Offset = OCh] ....ueiiiiiiiiiiiiiiiiie e eee e 725
18-18. Control Packet (CP) Busy Register 2 (HTU BUSY2) [Offset = 10N]..uuuuieiiiinnniiiieniiieniiesaninneens 725
18-19. Control Packet (CP) Busy Register 3 (HTU BUSY3) [offset = 14h]...cviiieiiiiiiiiiini e 726
18-20. Active Control Packet and Error Register (HTU ACPE) [offset = 18h] ...oviiiieiiiiiiiiiiii e 726
18-21. Request Lost and Bus Error Control Register (HTU RLBECTRL) [offset = 20h]...uvvvuveiiiiiiieiiiiinninnnnns 728
18-22. Buffer Full Interrupt Enable Set Register (HTU BFINTS) [offset = 24h] ...cuviiiiiiiiiiiiiiiini e 729
18-23. Buffer Full Interrupt Enable Clear Register (HTU BFINTC) [offset = 28h] ..ovueiiiiiiiiiiiiiie e 729
18-24. Interrupt Mapping Register (HTU INTMAP) [offset = 2Ch] ..uiueiiiiiiiiiiii i s rnane e 730
18-25. Interrupt Offset Register 0 (HTU INTOFFO) [OffSet = 34h] uuuiiiiiiiiiiiiiir i e 731
SPNU596B—March 2018 List of Figures 33

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS
www.ti.com
18-26. Interrupt Offset Register 1 (HTU INTOFFL1) [OffSet = 38h] uuuuiiiiiiiiii i e 732
18-27. Buffer Initialization Mode Register (HTU BIM) [0ffSet = 3Ch] .. .uuiiiiiiiiiiiii i e aee e 733
18-28. Request Lost Flag Register (HTU RLOSTFL) [OffSet = 40N] .. uuuuieiiiiieiiiiiiiiienniee s ssine s annneeens 735
18-29. Buffer Full Interrupt Flag Register (HTU BFINTFL) [offset = 44h]....ccviiiiiiiiiiiiiiiini e 735
18-30. BER Interrupt Flag Register (HTU BERINTFL) [0ffSet = 48h] ...ueiiiiiiiiiiii i e ae e 736
18-31. Memory Protection 1 Start Address Register (HTU MP1S) [offset = 4Ch].....ccvvviiiiiiiiiiiiiiiinniaee 737
18-32. Memory Protection 1 End Address Register (HTU MP1E) [offset = 50N] ....vvvviieiiiiiiiiiiinineenaass 737
18-33. Debug Control Register (HTU DCTRL) [0ffSet = 54h] ..uuuuiiiii i ae e 738
18-34. Watch Point Register (HTU WPR) [OffSet = 58N] ...uvviiiiiiiiiiiiiii i s e s eeeeas 739
18-35. Watch Mask Register (HTU WMR) [0ffSet = 5Ch]..uuuuiiiiiiiiiie i e s aees 739
18-36. Module Identification Register (HTU ID) [OffSet = BON] .. ..eiiiei i vt e e e nee e eas 740
18-37. Parity Control Register (HTU PCR) [OffSEt = B4N] . .uuuiieiiiiiiiiiiii i i s rnaanne e 741
18-38. Parity Address Register (HTU PAR) [OffSet = B8] ....uuiiiiiiiiiiieiiiiri i e e aees 742
18-39. Memory Protection Control and Status Register (HTU MPCS) [offset = 70N] ....cvviiiiiiiiiiiiiienaees 743
18-40. Memory Protection Start Address Register 0 (HTU MPOS) [offset = 74h] ...ocvuviiiiiiiiiiiiiiiii e 746
18-41. Memory Protection End Address Register (HTU MPOE) [offset = 78h] ...c.vvviiiiiiiiiiiiiiiiine e 746
18-42. Initial Full Address A Register (HTU IFADDRA) [0ffset = 00N] ...cvvinieiiiiiiie v ene e rreee e 748
18-43. Initial Full Address B Register (HTU IFADDRB) [0ffset = 04h] ...uviiiiieiiiiiii i aeee 748
18-44. Initial NHET Address and Control Register (HTU IHADDRCT) [offset = 08h] ....vcuvvviieiiiiiiiiiiinnenanss 749
18-45. Initial Transfer Count Register (HTU ITCOUNT) [OffsSet = OCh] ..evviiiiiiiii i e r e ee e 750
18-46. Current Full Address A Register (HTU CFADDRA) [Offset = 100N]....uuuteiiiiuiniiiiieriiiennineeanineens 751
18-47. Current Full Address B Register (HTU CFADDRB) [offset = 104h] ....uviiieiiiiiiiiiiini e nineenaes 752
18-48. Current Frame Count Register (HTU CFCOUNT) [offset = 108h].....uuueiiiiiiiiiiiiie i rriianernnneee e 753
19-1. 1/O Function QUICK Start FIOW Chart ...uuueeeiiiiiiiiiiiiisssssssssssssssssssssssssssssssiiimesssssssnnnnsesssn 758
19-2. Interrupt Generation Function Quick Start FIOW Chart.......c.oveeiiiiiiiiiiiiini e 759
L S €1 (@ I /[ Yo [ ][N 0 =T | = 1o o N 760
S T €1 [ B = o o] Q5= o | = o 762
19-5. GIO Global Control Register (GIOGCRO) [0ffSet = 00N .. .uueiuutireeiiiriiri e raes 765
19-6. GIO Interrupt Detect Register (GIOINTDET) [0ffSet = 08h] «..uuuuiiiiiiii i e eaee e 766
19-7. GIO Interrupt Polarity Register (GIOPOL) [0ffSet = OCh] ..uuuiietiiiiiieiiiiiiriies s s raneeeas 767
19-8. GIO Interrupt Enable Set Register (GIOENASET) [0ffset = 10h]....cviuiiiiiiiiiiiiiir e 768
19-9. GIO Interrupt Enable Clear Register (GIOENACLR) [Offset = 14h] ....uuiiiiiiiiiiiii e ee e 769
19-10. GIO Interrupt Priority Register (GIOLVLSET) [Offset = 18N] ..uuuuiiiiiiiiiiiiieiiii s s rnneeeas 770
19-11. GIO Interrupt Priority Register (GIOLVLCLR) [0ffSet = LCh]..uuuuiiueiiiiiiiiiienirie e s enaenaes 772
19-12. GIO Interrupt Flag Register (GIOFLG) [0ffSet = 20N] ...uuuiiiiiii i i e s rrnneeenas 773
19-13. GIO Offset 1 Register (GIOOFFL1) [OffSet = 24N] uuuiiiiueieiiiie i sr i s eaaas 774
19-14. GIO Offset 2 Register (GIOOFF2) [OffSet = 28] 1.uviuiiiiiiiiiiiiiii i aes 775
19-15. GIO Emulation 1 Register (GIOEMUL) [Offset = 2Ch] ...uueiiiiiiiiiii i e rae e s ranee e eas 776
19-16. GIO Emulation 2 Register (GIOEMU2) [OffSet = 30N]...uuueiiiiineiiiiieiniie s sire s sannresssannneenas 777
19-17. GIO Data Direction Registers (GIODIR[A-B]) [offset = 34h, 54h] ...covvviiiiiiiiii e 778
19-18. GIO Data Input Registers (GIODIN[A-B]) [offset = 38h, 58] .. ...ciiiiiiiiiiii i ieee e 778
19-19. GIO Data Output Registers (GIODOUTI[A-B]) [offset = 3Ch, 5Ch] ....uueiiiiiiiiiiiii i e 779
19-20. GIO Data Set Registers (GIODSET[A-B]) [offset = 40h, 60N] ...vvueirieiiiiiiiiiri i areeraaes 779
19-21. GIO Data Clear Registers (GIODCLR[A-B]) [offset = 44h, 64h] . ..coieiiiiiii i eee e 780
19-22. GIO Open Drain Registers (GIOPDR[A-B]) [offset = 48N, 68h].....civiiuiiiiiiiiiiiiiiiiiiiiiiennaeess 780
19-23. GIO Pull Disable Registers (GIOPULDIS[A-B]) [offset = 4Ch, BCh] ....cvviiiiiiiiiiiiiri e 781
19-24. GIO Pull Select Registers (GIOPSL[A-B]) [offset = 50h, 70N] ....uveiiiiiiiii e e aee e 781
P20t R = o o] Q3= o | = o 785
P20 T = 1 I 11 T 787
34 List of Figures SPNU596B—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS

INSTRUMENTS

www.ti.com
20-3. CAN Bit-timing CONfIQUIALION . .uuuueietiiteiseiterss s s et r s s a s e e aa e s sannaanees 792
20-4. Structure Of 8 MeSSAgE ODJECT .uuuuuiiutirteiiirit i r e s e rnes 794
20-5. Message RAM Representation in Debug/Suspend MOOe .......uviiueeiiiiieiiiiieeiiiie i saaneessaanns 797
20-6. Message RAM Representation in RAM Direct ACCESS MOUE ...vviuuiiiieiiiiiiiiiiiiiiri i riaeiaieeaaes 797
20-7. Data Transfer Between IF1 / IF2 Registers and Message RAM .....iiiiiiiiiiiiiiiiiininiii e nseaeanaes 799
20-8. Initialization Of @ TranSMIt ODJECT ...uuuusiiiitteiiirai i s s s asa e s s sat e s saanna e s sannessas 801
20-9. Initialization of a Single Receive Object for Data Frames .....ocevvieeiiiririeiiiiiiie i 801
20-10. Initialization of a Single Receive Object for RemMOte Frames .......ceiiiiiiiiiiiii i rannreeaaanens 802
20-11. CPU Handling of a FIFO Buffer (INterrupt DIVEN) ....ueiiiieeiiiiieeiiiiesisisnsssasse s ssannssssaanness 807
P20 2 @ N I [ 1 (=T ¢ 11 ] 0 o] o Yoo ) 810
20-13. CAN INtErruPt TOPOIOOY 2 wuuinnneieiiieteiiaat e et e sa et e s s ia e s ssaa e et aaane s saannesssannnessannnassaannnesnnn 811
20-14. Local Power-Down Mode FIOW DIBQIam ..u...eeiiiiueesiiisessaissssssassessaasssssaasssssannnssssinnssssannnes 813
P20 T @ N\ O o] = S 1= o1 1Y o T 1= 814
20-16. CAN Core in LOOP BACK MOUE ...uiiieiiiiiiiieiiiateeisaatess e s s ane s ssaae s s s s e s saann e s saannnessannnnnsns 815
20-17. CAN Core in External Loop BaCk MOOE .....uueeiiiiiiiiiiiiei i s st s ss s ssanns s asanneess 816
20-18. CAN Core in Loop Back Combined with SIlent MOOE ......ccvviuiiiiiiiiiiiiiiiii i 817
20-19. CAN Control Register (DCAN CTL) [OffSEt = 00] «uuuueriiiineeianinnesraanaesiraanressaanrassaanneesaaanressaanness 821
20-20. Error and Status Register (DCAN ES) [OffSet = 04N] ..iiuuieiiiiiiiiiii i s ae e 823
20-21. Error Counter Register (DCAN ERRC) [0ffSet = 08N]...uuiuuiiiieiiiiiiiiiniiris i sseesnne e saaes 825
20-22. Bit Timing Register (DCAN BTR) [OffSet = OCh] .. ..uuiiiiiii i e s r e s r e nne e 826
20-23. Interrupt Register (DCAN INT) [OffSet = L0N] .uuuiiiuuieiiiiinei i sr s s s ss e s aaannenas 827
20-24. Test Register (DCAN TEST) [0ffS@t = LAN].uuuuiiitiiiiie i s s eranns 828
20-25. Parity Error Code Register (DCAN PERR) [OffSet = 1Ch] .. uueiiiiiiiiiiiiie i e e r e e e e aee s 829
20-26. Core Release Register (DCAN REL) [OffSet = 20N] 1.uueiiiiiueiiiiiiiesiiiiiriie s s snannnes 829
20-27. Auto-Bus-On Time Register (DCAN ABOTR) [0ffset = 80N] +.uuvviiuiiiiniiiiiiieiiiiniie e eraenaes 830
20-28. Transmission Request X Register (DCAN TXRQ X) [Offset = 84h] ...ovinniiiiiiii i 830
20-29. Transmission Request 12 Register [0ffSet = 88h] ...uuuiiiiiiiiiiiiii i e 831
20-30. Transmission Request 34 Register [0ffSet = 8Ch]...uuiiuiiiiiiiiiii e 831
20-31. Transmission Request 56 Register [0ffSet = O0N] ... .eiiii i e e aee s 831
20-32. Transmission Request 78 Register [0ffSet = 94h] .. ..uiiiiiiiiiiii i e 831
20-33. New Data X Register (DCAN NWDAT X) [OffSet = 98N] .. uuuiiiuiiiiiiiiiiiiiiini i e 832
20-34. New Data 12 Register [0ffSet = OCh] . ..uuiiei it s s s e s an e s ssannn e s rannneeans 833
20-35. New Data 34 Register [0ffSEt = ADN] . .uuuuiieteiiiiteisie s s s s ar s sare s sa e s sannessas 833
20-36. New Data 56 Register [0ffSet = AdN] .. .uuiieiiiiiiiiiri s raes 833
20-37. New Data 78 Register [0ffSet = ABN] . ..uuiii i s s e s r e s s ranne e s rannneeas 833
20-38. Interrupt Pending X Register (DCAN INTPND X) [OffSet = ACH] ..uuuiiiiiiiiiiiiiiiii i s rnans 834
20-39. Interrupt Pending 12 Register [0ffSet = BON] .. .uuuiueiiieiiiieiieiiierisir s es s snenanes 835
20-40. Interrupt Pending 34 Register [OffSet = BAN] ....oiiiiiiii i 835
20-41. Interrupt Pending 56 Register [0ffSet = B8] ...uvuiiuieiiiiiiiii i s i 835
20-42. Interrupt Pending 78 Register [0ffSet = BCH] 1.uuuieiiiieiiiiirie s s s s s anaees 835
20-43. Message Valid X Register (DCAN MSGVAL X) [0ffSet = CON] c.vvvuviiiiiiiieiiiiiini s 836
20-44. Message Valid 12 Register [0ffSet = CAN]....uueeiiiiiiiiiiii i s ae e 837
20-45. Message Valid 34 Register [0ffSet = C8h]...uuuuiiiiiiiiiiiiiiir i aees 837
20-46. Message Valid 56 Register [0ffSet = CCR] 1..uuiiiiiiii i r e s e e annneeas 837
20-47. Message Valid 78 Register [0ffSet = DON]....uueeiiiiiieiiiiies i sr s sa e asaaeeas 837
20-48. Interrupt Multiplexer 12 Register [0ffSet = D8] ....uuriieiiiiiiiiri i e 838
20-49. Interrupt Multiplexer 34 Register [OffSet = DCh] «...uuuiiiiiiiei i r e e aaaneeas 838
20-50. Interrupt Multiplexer 56 Register [OffSet = EON]...iuuuueeiiiiieiiiiieei i s s s sainreasanness 838
20-51. Interrupt Multiplexer 78 Register [0ffSet = EAN]...iuiiiiiiiiiiiiini i s raaes 838

SPNU596B—March 2018 List of Figures 35

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS
www.ti.com
20-52. IF1 Command Registers (DCAN IF1CMD) [0ffset = 100N] . ..uuiuueineiiterieiiierinsriaranneranesaneenaes 839
20-53. IF1 Command Registers (CAN IF2CMD) [0ffSet = 120N]. ... uuiiiiiiiiiiiii e riie e rier e renr e eanns 839
20-54. IF1 Mask Register (DCAN IFIMSK) [0ffSet = 104hN] .uuuiiiuueeiiiiiieiiiiie s ssanr e asanees 842
20-55. IF2 Mask Register (DCAN IF2MSK) [offset = 124h] ...uuiiiuiiiiiiiiii i e 842
20-56. IF1 Arbitration Register (DCAN IF1ARB) [Offset = 108h] ... ..eiiiiiiiiiiiii i e e eanees 843
20-57. IF2 Arbitration Register (DCAN IF2ARB) [Offset = 128h]....ueiiiiiiiiiiiii i i snanees 843
20-58. IF1 Message Control Register (DCAN IFIMCTL) [offset = 1OCh] v.uvviiuiiiiiiiiiiiini i rneenieeeans 844
20-59. IF2 Message Control Register (DCAN IF2MCTL) [offset = 12Ch] ...eiiiiiiiiiiii i aaes 844
20-60. IF1 Data A Register (DCAN IF1IDATA) [0ffset = 110N] +uueiueininninneineiiniasinerie s, 846
20-61. IF1 Data B Register (DCAN IF1DATB) [0ffSet = 114N] cuuiuueiieiiiiiiiieriris i riaesaneesas 846
20-62. IF2 Data A Register (DCAN IF2DATA) [OffSet = 130N] +.uueueitieiiniiieieiniins e sinsassansresaesaaeanesaess 846
20-63. IF2 Data B Register (DCAN IF2DATB) [0ffset = 134N] +1uuiiuiiitiisiiiiiiiisin s snssnnesaenaes 846
20-64. IF3 Observation Register (DCAN IF30BS) [0ffset = 140N] ..vvuuiiiiniiinirieiiiriirie e raaeaaes 847
20-65. IF3 Mask Register (DCAN IF3MSK) [0ffset = 144h] ...uuiiiuiiiiiiiiii i s raaes 849
20-66. IF3 Arbitration Register (DCAN IF3ARB) [Offset = 148h]....uuiiiiiiiiiiiii i aaees 850
20-67. IF3 Message Control Register (DCAN IF3MCTL) [offset = TACh] ..uvviieiiiiiiiiiiiiii i rneenieeeaas 851
20-68. IF3 Data A Register (DCAN IF3DATA) [OffSet = 150N] +.uueiueintieiiniieiitrnsinae e sansnaeaassiesaasaaesnesaess 852
20-69. IF3 Data B Register (DCAN IF3DATB) [0ffSet = 154N] v1uuiiuiiiniisiisiieiiniisin s sissnaesaesaens 852
20-70. IF3 Update Enable 12 Register [0ffSet = 160N] .. uuueiiuteiieeiiinieiiirie s raaees 853
20-71. IF3 Update Enable 34 Register [0ffSet = 164N].....uuueiiiii i r e anane e 853
20-72. IF3 Update Enable 56 Register [OffSet = 168N] .. vcuuueiiiiiieiiiiieiiiii i s asneeas 853
20-73. IF3 Update Enable 78 Register [0ffSet = 16CH] ..uuuriieiiiiiiiiiiiri e raees 853
20-74. CAN TX IO Control Register (DCAN TIOC) [Offset = 1EON] .e.uuueiiiiiie i rrieee s e e rnnr e rnannees 854
20-75. CAN RX 10 Control Register (DCAN RIOC) [offset = L1EAN]..cuiiiieiiiiiiieiiiii i s snnnns 855
21-1. SPI Functional LOGIC DIAGIAM . uuuuuetiutsiuseiueesssssssssssaass e sasesasssass s sanssasstasssannssnnssanes 860
P2 Y I I 0 (=T T T 0= = o] o 862
21-3. OPEration With SPICS ... uuiseiititieersesntansaeersesantassasesneaassassassansaansansanssnssnnsansansenssnnssnsensnns 863
21-4. Operation With SPTENA ... .cuuieieieieaeraereraeraeaesasaesaeaaeaeaaeaeraeaesaraneanaaransanrnsaraneaerananennrnenes 864
21-5. SPI Five-Pin Option with SPTENA and SPICS ..ottt s s s s saaaaaeraeas 865
21-6. Format for Transmitting an 12-Bit WOId ...uuueeiiiiieiiiieiiiitesssitsessiassssainnssssinns s ssaanssannnenss 866
21-7. Format for Receiving an 10-Bit WOrd ....ouuiiiuiiiieiiiini i s e s s s s s sannes 866
21-8. Clock Mode with Polarity = 0 and Phase = 0 ...ciiiiuieiiiiiieiiiiiee i ssaanr e ssnaan s s ssane e sannne s annnneess 867
21-9. Clock Mode with Polarity = 0 and Phase = 1 ...ciiiiuieiiiiiieiiiiie i ssirs s sssinssssaasssanannesss 867
21-10. Clock Mode with Polarity = 1 and Phase = 0 ...uuvieiiiiiiiieiiinie s siasrss s ssessinnsanes 868
21-11. Clock Mode with Polarity =1 and Phase = 1 ...ciiiiiiiiiii i st e s e srs s e s e e sannn e s ananneess 868
21-12. Five Bits per Character (5-Pin OPLioN) .uuuususseiriutesiaitssisisressiiarsssaisssssaisnssaainssisasnnsiaannnesss 869
21-13. Typical Diagram when a Buffer in Master is in CSHOLD Mode (SPI-SPI)....cviiiiiiiiiiiiiiiiiiienieeians 871
21-14. 1/O Paths during I/O LOOPDACK MOAES ....uueiisiiiiaiiitirite i raaees 874
21-15. TG INTEITUPE SETUCTUIE wuuiiiiisssssissaaeeeee s sssssssas s s s s s s e e e s s s sa s s s s s n e e e ssssssssannnnnnnnnnnnnnns 877
21-16. SPIFLG INTEITUPL STIUCTUIE «uuussessiateessase e sraaee s e traaae et s sae s rs s e s s s s e e s san e e e s s n e asanreannns 877
21-17. SPI Global Control Register O (SPIGCRO) [OffSEt = 00] +1uuueirueerisnirunerinrirreriseiiieriseasesiranerns 881
21-18. SPI Global Control Register 1 (SPIGCR1) [0ffSet = 04h]...uuuiiiiiiiiiiiiie i i ssannes 882
21-19. SPI Interrupt Register (SPIINTO) [0ffSet = 08h] . .uuuuriiuteiiieiiiiii i e e eaees 883
21-20. SPI Interrupt Level Register (SPILVL) [0ffSet = OCh] ..uviiiuiiiiiiiiiiiii s 885
21-21. SPI Flag Register (SPIFLG) [OffSet = L10N] 1.uuuuuiiiuuteiiiiteeisinessiiarssssies s ssaisnsssainsesssannessaannesss 886
21-22. SPI Pin Control Register 0 (SPIPCO) [0ffSet = 14h] .. iuiiiiiiiiiiiiiri e s 889
21-23. SPI Pin Control Register 1 (SPIPC1) [0ffSet = 18h]..iuutiiieiiiiiiiiiiiniiiri s aee 890
21-24. SPI Pin Control Register 2 (SPIPC2) [0ffSet = L1Ch] uuuiiiiueeiiiiiieiiiiiesiniisriiare s asanees 892
21-25. SPI Pin Control Register 3 (SPIPC3) [0ffSet = 20N .. uuuiieiiiiiiiiiri e e eaees 893
36 List of Figures SPNU596B—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS
www.ti.com
21-26. SPI Pin Control Register 4 (SPIPC4) [0ffSet = 24h] .. uuiiiieiiiiiii i e 894
21-27. SPI Pin Control Register 5 (SPIPC5) [0ffSet = 28h] .. uuviiisiiiiiiiiiiiiir i e 896
21-28. SPI Pin Control Register 6 (SPIPCB6) [0ffSet = 2Ch] uuuiiiieeiiiiieiiiiie s i r e snaees 897
21-29. SPI Pin Control Register 7 (SPIPC7) [0ffSet = 30N .. tuuteiiuiiiiiiiiiiii i e naees 899
21-30. SPI Pin Control Register 8 (SPIPCS8) [0ffset = 34h]..iuiiiieiiiiiiiiii i e 900
21-31. SPI Transmit Data Register 0 (SPIDATO) [OffSet = 38N] ...uueiiiiiiiiiiiiiiiiiii i aee s 901
21-32. SPI Transmit Data Register 1 (SPIDATL) [0ffSet = 3Ch] «.uueiieiiiiiiiiiiii i 902
21-33. SPI Receive Buffer Register (SPIBUF) [OffSet = 40N]...uuiiuiiiiiiiiiiiiinii s anaees 905
21-34. SPI Emulation Register (SPIEMU) [OffSet = 44h] .. .uuuiiiiiiiiiiiiii i i anaae e 907
21-35. SPI Delay Register (SPIDELAY) [OffSet = 48] .uuuuiiiiiiiiiiiii i e 907
21-36. Example: t corpriay= 8 VCLK CYCIES . unneiiiiiiiii ittt et e e e e s s e e s s ne s saa e e s sanne s sannnneesn 909
21-37. Example: t 1peppiay= 4 VCLK CYCIES uuuuiiiiiiiiiiieriis s s s s s s e s s e s s s nn e s sannnnenss 909
21-38. Transmit-Data-Finished-to-ENA-INACHVE-TIMEOUL. ....uueiiiiiiii i raes 909
21-39. Chip-Select-Active-to-ENA-SIgNal-ACtiVe-TIMEOUL ..vuuuueiisiiierisiriesi i raaes 909
21-40. SPI Default Chip Select Register (SPIDEF) [0ffSet = 4Ch]..uuuiiiiuieiiiiieiiiii i arninees 910
21-41. SPI Data Format Registers (SPIFMT[3:0]) [offset = 5Ch-50N].....iiuiiiiiiiiieiiiiiiiiri s 911
21-42. Interrupt Vector 0 (NTVECTO) [OffSEt = B0N] ...ttt it e e e s e e s anr s s annn e s annneeas 913
21-43. Interrupt Vector 1 (INTVECTL) [OffSet = B64N] .uuuiiuuieiiiiiiiiiierii s s ss e s aanane e 914
21-44. SPI Pin Control Register 9 (SPIPC9) [0ffSet = B8] +uuueiiuiiiiiiiiiiii i 916
21-45. Multi-buffer Mode Enable Register (MIBSPIE) [0ffSet = 70N] ...uueiiiiiiii i e reaaees 917
21-46. TG Interrupt Enable Set Register (TGITENST) [0ffSet = 74h] «ouuuiiiiiii i i e 918
21-47. TG Interrupt Enable Clear Register (TGITENCR) [0ffset = 78h] ..uuviiiiiiiiiiiiiiiiii i 919
21-48. Transfer Group Interrupt Level Set Register (TGITLVST) [offset = 7Ch]...ciiiiiiiiiiiiiiii e 920
21-49. Transfer Group Interrupt Level Clear Register (TGITLVCR) [offset = 80h] ...vvvvuiiiiiiiiiiiiiiiiiiiinas 921
21-50. Transfer Group Interrupt Flag Register (TGINTFLAG) [offset = 84h].....viveiiiiiiiiiiiiiiiiiiri s 922
P2 L I T S @010 [ (= @ o 1= 1T N 923
21-52. Tick Count Register (TICKCNT) [OffSet = Q0] .. .uiiuueiiiiiiei i r e asaaeeas 923
21-53. Last TG End Pointer (LTGPEND) [0ffSet = 94h] . ..uuiiiiiiiiii i e aees 924
21-54. MibSPI TG Control Registers (TGXCTRL) [0ffsets = 98h-D4h]......ceiiiiiiiiiiiii i i rnaes 925
21-55. Multi-buffer RAM Uncorrectable Parity Error Control Register (UERRCTRL) [offset = 120h] .......cvvcuuienns 928
21-56. Multi-buffer RAM Uncorrectable Parity Error Status Register (UERRSTAT) [offset = 124h] .........covvvueens 929
21-57. RXRAM Uncorrectable Parity Error Address Register (UERRADDR1) [offset = 128h] .....cvviieviviiininnnnns 930
21-58. TXRAM Uncorrectable Parity Error Address Register (UERRADDRO) [offset = 12Ch] .....vvvvieieiiiinnnnnnns 931
21-59. RXRAM Overrun Buffer Address Register (RXOVRN_BUF_ADDR) [offset = 130N] ...ccvvviueiiiniiineninnnnns 932
21-60. 1/O-Loopback Test Control Register (IOLPBKTSTCR) [offset = 134h] ...cviviiiiiiiiiiiiiiiiiiiininenaas 933
21-61. SPI Extended Prescale Register 1 (EXTENDED_PRESCALE1 for SPIFMTO and SPIFMT1) [offset =
RG] o 935
21-62. SPI Extended Prescale Register 2 (EXTENDED_PRESCALE?2 for SPIFMT2 and SPIFMT3) [offset =
RS T £ 937
21-63. Multi-Buffer RAM CONfiQUIAION ... uee s it ee s s s e r s e e s e s s s s n s s e e s e s s an e sann e ranes 939
21-64. Multi-buffer RAM Transmit Data Register (TXRAM) [offset = Base + 000h-1FFh].......ccoviiviiiiiiininnnnns 941
21-65. Multi-buffer RAM Receive Buffer Register (RXRAM) [offset = RAM Base + 200h-3FFh].......ccevviiininnnnns 944
21-66. Memory Map for Parity Locations During Normal and Test MOUe ......cuviviiiiieiiiiiiiiiiieiinieenianeans 947
21-67. Example of Memory-Mapped Parity Locations DUring TeSt MO .....cvieiiiiiiiiiiiii i reiee e ananes 948
21-68. SPI/MibSPI Pins During Master Mode 3-pin Configuration ........oeeeiviieeiiiiieeiiiiie i rinnnessaanns 949
21-69. SPI/MibSPI Pins During Master Mode 4-pin with SPICS Configuation ........c.veeveiiereeieiieienienenernenenns 949
21-70. SPI/MibSPI Pins During Master Mode in 4-pin with SPIENA Configuration ...........cceevevieieiieienernennnas 950
21-71. SPI/MibSPI Pins During Master/Slave Mode with 5-pin Configuration ..........ooeeevviiiiiiiiiiiiiiaaas 950
21-72. SPI/MibSPI Pins During Slave Mode 3-pin ConfigUration .....vv.svvssiissisiseiiseiiierinrssisssiasssnseraeianes 951
SPNU596B—March 2018 List of Figures 37

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS
www.ti.com
21-73. SPI/MibSPI Pins During Slave Mode in 4-pin with SPTENA Configuration........cooveeveererieneriernrnernenenas 951
21-74. SPI/MibSPI Pins During Slave Mode in 5-pin Configuration - (Single Slave).........ccvviiiiiiiiiiiiinnnens 951
21-75. SPI/MibSPI Pins During Slave Mode in 5-pin Configuration - (Single/Multi Slave) ........cccvviiiiiiiiininnnnn. 951
P22 T @ = o Ty I T o | = o 957
P2y ST O 1 I |V = o Yo QI - o | =0 o 958
22-3. Typical SCI Data Frame FOMMalS...uuuueeirusteirnntnssainsessisrs s sssasssstssissssssassesisannnsssasnnessns 959
22-4. Asynchronous Communication Bit TiMING .. ..uuueuvuesiiuserteiiinieerasisesriarrss i s saissainrsanns 960
22-5. Superfractional DiVider EXamMPle.....uuuusirseiisiiiiiiriri s s 962
22-6. Idle-Line Multiprocessor ComMmMUNICAtION FOMMIAt. ... uuueiisssesiriinesssinesisasre s sannressaanresaaanressaannes 964
22-7. Address-Bit Multiprocessor CommuniCation FOMMAL ... .uuuveeiiutiiieiirrie i raaeaaaes 964
22-8. RECEIVE BUITEIS 1 tuuutiiatiiisiiitirs st r s e e et r et 965
P2y I = 1] 1 111U 1 =T £ 966
22-10. General INterruPt SCREMIE . .u et et s s s s r s r e e s e as e n e e 967
22-11. Interrupt Generation for GIVEN FIagS .. ..ueuieie it e r e e s a e e s saanne s saannneess 968
22-12. LIN Protocol Message Frame Format: Master Header and Slave RESPONSE ....c.vvvvivininriiinieiiiinneennns 974
22-13. Header 3 Fields: Synch Break, SyNch, and ID......cceeeiiiieiiiaiee s saaeesssaneessnneessaanneesaanneesaannness 974
22-14. Response Format Of LIN MESSAQge Frame .....eeiiiiiiiiiiiieiiiie et iaanae s ssaans s ssans e ssannssaaanneeaaannness 975
22-15. Message Header iN TeIMS OF T v euuruuuretrnnutesrmntneisienessinnessainrsssinssssaannssssanssisasnsssasnnnsins 978
P27 G T 0 1o PP 978
22-17. Measurements for SYNCNIONMIZALION +..ueiueeristirsesirte i ra s s an e aanes 980
22-18. Synchronization Validation Process and Baud Rate AdJUSIMENt......cvviieiiiiiieeiiiiiiiiinnieesiannes 981
22-19. Optional Embedded Checksum in Response for Extended Frames .....o.vvvrivieiineinieeiinisierinriineas 982
22-20. Checksum Compare and Send for EXtended FIrames .......eieiiiiiiiiiiiee i rainesssasssssannnessanns 983
P T 1D 3 3 G = £ (0] 0 =] (=T o1 (o 985
22-22. Classic Checksum Generation at Transmitting NOGe .....oueiiiiiiiiiiii i 986
22-23. LIN 2.0-Compliant Checksum Generation at Transmitting NOGE .......oiieiiiiiii i i raaes 986
22-24. 1D Reception, Filtering and Validation ......cc.eeeiiiiuessiiieiiiisssie s sssinesssisssssaianssanannesss 988
22-25. LIN Message Frame Showing LIN Interrupt Timing and SEQUENCE. ... ..vvviirieriitirieeiiirrineiaearieeians 990
22-26. WakKeup SigNal GENEIAtION ... ...t ieteii et ra e sa e s s e e s saaan et aans et saannessaannnsssannnassaannnssnnn 994
22-27. SCI Global Control Register 0 (SCIGCRO) [OffSEt = 00] . ..uuuesisiuuneiiiinnesirinnesrannresrainnrersaanrersainnes 997
22-28. SCI Global Control Register 1 (SCIGCRL1) [0ffset = 04h] 1.uuiiiuiiiiiiiiiiiie i aaes 998
22-29. SCI Global Control Register 2 (SCIGCR2) [0ffSet = 08N]...uuiiutirisiiiiiiiiiiiiirinsisaaeeas 1002
22-30. SCI Set Interrupt Register (SCISETINT) [0ffSet = OCh] .« iuuuueiiiiiiiei i i aaaas 1003
22-31. SCI Clear Interrupt Register (SCICLEARINT) [0ffset = 10h] +.uuuuiiiiiiiiiieiiiiri s raeas 1006
22-32. SCI Set Interrupt Level Register (SCISETINTLVL) [offset = 14h] ..uvvviiiiiiiiiiiiiiisirin e 1009
22-33. SCI Clear Interrupt Level Register (SCICLEARINTLVL) [offset = 18h] ...uuueiiiiiiieiiiiiiiiiienianeenas 1011
22-34. SCI Flags Register (SCIFLR) [OffSet = LCh] . uuuuuiiueiiiiiiiiiie i s neraes 1014
22-35. SCI Interrupt Vector Offset 0 (SCIINTVECTO) [0ffset = 20N]...uueiieiiiieiiiiriiiniisnesinneneeas 1021
22-36. SCI Interrupt Vector Offset 1 (SCIINTVECTL) [offSet = 24h].uuuiiiiuiiiiiiiiiiiiiiiiii i er e eaaas 1021
22-37. SCI Format Control Register (SCIFORMAT) [Offset = 28] vuvviiiiiiiiiiii i rae e 1022
22-38. Baud Rate Selection Register (BRS) [0ffSet = 2Ch] ..iuviiiiiiiiiiiiiiiiiiii i 1023
22-39. Receiver Emulation Data Buffer (SCIED) [0ffset = 30N] ..uuuuueiiiiiiiiiiiii i 1024
22-40. Receiver Data Buffer (SCIRD) [0ffS€t = 34N] .. uuuiuiiiiiiiiiiie i s eraes 1025
22-41. Transmit Data Buffer Register (SCITD) [offset = 38h]...uviiuiiiiiiiiiiiiiiii s 1026
22-42. SCI Pin I/O Control Register O (SCIPIOQ) [0ffSet = 3Ch] 1uuuuieiiiiiieiiiiiieiiirnii i nnins s anaes 1026
22-43. SCI Pin 1/O Control Register 1 (SCIPIOL1) [0ffset = 40N]..uuiiieiiiiiiiiiii s 1027
22-44. SCI Pin 1/O Control Register 2 (SCIPIO2) [0ffSet = 44N]..uiiiieiiiiiiiiiii i 1028
22-45. SCI Pin 1/O Control Register 3 (SCIPIO3) [0ffSet = 48h]..uuuueiiiiiiieiiiiieirii i aaaas 1029
22-46. SCI Pin 1/O Control Register 4 (SCIPIO4) [0ffSet = 4Ch] vuuiiiuiiiiiiiiiiii i s 1030
38 List of Figures SPNU596B—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS

INSTRUMENTS

www.ti.com
22-47. SCI Pin 1/O Control Register 5 (SCIPIO5) [0ffSet = 50N]...uueiieiiiiiiiiiiii i naeeas 1031
22-48. SCI Pin 1/O Control Register 6 (SCIPIOB6) [0ffSet = 54N]...uiiieiiiiiiiiiiiii e 1032
22-49. SCI Pin I/O Control Register 7 (SCIPIO7) [0ffSet = 58h]..uuuuueiiiiiiiiiiieiii i 1033
22-50. SCI Pin 1/O Control Register 8 (SCIPIO8) [0ffSet = 5Ch] v.uuviiuiiiiiiiiiiiiriiri i s 1033
22-51. LIN Compare Register (LINCOMPARE) [OffSet = B0N].....uuueeiiiiiiiiiiie i e e s e rnane e aaans 1034
22-52. LIN Receive Buffer 0 Register (LINRDO) [OffSet = B64N] ...uuuuueiiiiiieiiiiii i erainreaaas 1035
22-53. LIN Receive Buffer 1 Register (RD1) [0ffSet = B8] ..uuviiiuiiiiiiiiiiiiiir i e 1035
22-54. LIN Mask Register (LINMASK) [0ffSEt = BCN] +.vuiiuuirintiiiii it s e naas 1036
22-55. LIN ldentification Register (LINID) [OffSet = 70N]..uuuuuueiiiieeiiiiii i s s e aaaaes 1037
22-56. LIN Transmit Buffer 0 Register (LINTDO) [0ffSet = 74h]...icueiiieiiiiiiiiiiii i 1038
22-57. LIN Transmit Buffer 1 Register (LINTD1) [OffSet = 78h]...uuuueiiiiii i 1038
22-58. Maximum Baud Rate Selection Register (MBRS) [0ffset = 7Ch] ...uuviiiiiiiiiiiii i e 1039
22-59. Input/Output Error Enable Register (IODFTCTRL) [0ffset = 90h]...uvviiuiiiiiiiiiiiiiiri e raeas 1040
b2 ST I €1 = @ U Tod 1T o = 1042
23-1. eFuse Self TeSt FIOW CRart .. uuuiieiiisiiissiiiseiiniiisi i raaneraaes 1047
23-2. EFC Boundary Control Register (EFCBOUND) [0ffset = L1Ch] . .uuviuuiiiiiiiiiiiiii i vaeens 1048
23-3. EFC Pins Register (EFCPINS) [OffSet = 2Ch] uuiiuiiiieiiiiiiiiiii s enaes 1050
23-4. EFC Error Status Register (EFCERRSTAT) [0ffSet = SCh]..uueiiiiiiiiiiiiiieiiiiiinii i nsiine e anaas 1051
23-5. EFC Self Test Cycles Register (EFCSTCY) [0ffset = 48h] ..vveiiiiiiiiiiiiii i 1051
23-6. EFC Self Test Cycles Register (EFCSTSIG) [0ffSet = 4Ch] uuuuiiiiiiiiiiiiiiiiiirinriraeraeaas 1052

SPNU596B—March 2018 List of Figures 39

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS
www.ti.com

List of Tables

Pt N I 1< {1 1110 T 0 =T 1 £ 64
2-2. Bus Master / Slave ACCESS PriVIIEgES ..uuiiiiuuieiiiiieiiiiiiii i s s s s e sanneenas 65
2-3. Module Registers / MemorieS MemMOIY-Map ...uueiiueireeiineirieeiirerie s sars s 67
2-4.  Flash Memory Banks an0 SECIOIS ....uuieiiieieiiiitteisaantesaaane s ssaan s e ssaans e s saannnsssannnessaannessaannnessnn 70
2-5.  PBIST MEMOIY GrOUPING teuuuuuutessunnessunnsssssssssssesssasnessaassssssanstessassnsmtsinnnessssnnemssisnnsimnns 72
P2 T o =] S I T To 110 0T F= T o oo 73
2-7.  Memory Initialization SeleCt MapPiNg .. .ecuioeteeirit it eraianresaaanr e s saane s saanresaaannessaansresaannnessnn 75
2-8. CAUSES Of RESELS utiiutiiistiiisiiissi sttt e s e s s s s e s s s e s s e st e e raas 76
22 TR [ Tox ST T o 79
22 O R [ Tox Qo 4= 1 80
2-11. Typical LOW-POWET IMOOES ..uuuuttiiinteiiittesiistessaiaee s ssaae s ssaase s ssasse st saass et saantessaannnsssannnsssnns 81
Pt @ [ Tox QN =3 1Y o T 1= I @ o o] L 83
2-13. Clock Source Selection for DCCL COUNEID wuuuueistirussiississssisrsriseiasesrinsrassssiss s 85
2-14. Clock Source Selection for DCCL COUNTEIL wuuuuiiisiiiuseiissiiiseiiansiiseiassisissiasssiisesineasaiianns 85
2-15.  Primary System CONtrol REGISIEIS . .uuuuueiiueiretiite et s s e r s s s s e e raasaannens 86
2-16. SYS Pin Control Register 1 (SYSPC1) Field DeSCIPONS ..vvvuseiisiiriseiinsiiiseriisinerisannerasiasesinns 87
2-17. SYS Pin Control Register 2 (SYSPC2) Field DeSCIPLONS . ..uueiiiueeiiiiiuneisiisesirassessannsssssansrsssinnnes 88
2-18. SYS Pin Control Register 3 (SYSPC3) Field DESCIIPtONS ..vuiuueiiutiiieeiinsirierisse i rasiaieesinnss 88
2-19. SYS Pin Control Register 4 (SYSPC4) Field DeSCIPONS ..vuvseiiseiiineiissiisrisiseisssnerasiasasnns 89
2-20. SYS Pin Control Register 5 (SYSPCS5) Field DeSCIPLONS ...uueiiiiueeiiiiiuneisiinsssiiisssssannrssssansssssannnes 89
2-21. SYS Pin Control Register 6 (SYSPCG6) Field DESCIIPHONS ..vviuueiiutiiieeiinirieiisineisairsransiaieeninnss 90
2-22. SYS Pin Control Register 7 (SYSPC7) Field DeSCIPONS ..vvvuueiistiiiserinsiiierisineisnnerassissasinns 90
2-23.  SYS Pin Control Register 8 (SYSPC8) Field DeSCIPLONS ...uueiiiueeiiiiiuneiiiissesirissessannnsssaansnsssannnes 91
2-24. SYS Pin Control Register 9 (SYSPC9) Field DESCIIPONS ..vviuueiiutiiieeiinsirierisiseiissiseraaeisieesnnnss 91
2-25. Clock Source Disable Register (CSDIS) Field DeSCriPtiONS .vuvuueiistiriseiisiiieriririsnrsraneissennns 92
P G T O [ Tox QST U [ o =2 1= o 92
2-27. Clock Source Disable Set Register (CSDISSET) Field DeSCriptioNS .....uvveiiiutsiiieiiiirissiieininssinnsnnees 93
2-28. Clock Source Disable Clear Register (CSDISCLR) Field DeSCrPONS .uvvisriviseiiseinireiisiiiriansennes 94
2-29. Clock Domain Disable Register (CDDIS) Field DeSCrPtONS ..uuuiiiuttiiiiinreiniiesiisiiaesisainsssiaasssssanns 95
2-30. Clock Domain Disable Set Register (CDDISSET) Field DeSCHPONS «..uvvvuesiintiriieiineiniesiinsisinesinneanees 97
2-31. Clock Domain Disable Clear Register (CDDISCLR) Field DeSCrPtONS .....vveiiiieeeiiiieeeiiiinneiaainesaaanes 98
2-32. GCLK, HCLK, VCLK, and VCLK2 Source Register (GHVSRC) Field DeScCriptions .......c.cvvvvureiriineainns 100
2-33. Peripheral Asynchronous Clock Source Register (VCLKASRC) Field DeScCriptionS .....cvvvveirinriveninnenns 101
2-34. RTI Clock Source Register (RCLKSRC) Field DESCHPLONS ...vuueeiiiiieeeiiiinessaiiansssannsessaansassaanns 102
2-35. Clock Source Valid Register (CSVSTAT) Field DeSCrPtONS «.uvvueeiiiiiieiiiiiesiiiiiesisasssssannsessannns 103
2-36. Memory Self-Test Global Control Register (MSTGCR) Field DeSCriptions .....vvvviveeiiieeririsieesinrinneas 104
2-37. Memory Hardware Initialization Global Control Register (MINITGCR) Field Descriptions ...........vvveevens.. 105
2-38. PBIST Controller/Memory Initialization Enable Register (MSINENA) Field Descriptions ........ccvvviiureinnns 106
2-39. Memory Self-Test Fail Status Register (MSTFAIL) Field DeSCriptions .....ccevvveiiiiiriieiiiiiinieenans 107
2-40. MSTC Global Status Register (MSTCGSTAT) Field DeSCrPtiONS ..uuvvriviseiieirinriirinsirineraeanaes 108
2-41. Memory Hardware Initialization Status Register (MINISTAT) Field DeSCriptions .......cccvviviieeeiiiiineeinns 109
2-42. PLL Control Register 1 (PLLCTLL) Field DESCHPLONS .uuuuuutiiutsrseiintsrineiaeesinsransssinssannesaseraneanaes 110
2-43. PLL Control Register 2 (PLLCTL2) Field DeSCIPLONS ...uuuueieiriiiessaaineeiaainnessaannesssanssessaansessannnes 112
2-44. SYS Pin Control Register 10 (SYSPC10) Field DeSCrPtONS «.uuviueeiiiiieeiininssiiisssisassessainnesiaanns 113
2-45. Die Identification Register, Lower Word (DIEIDL) Field DeSCHPONS . ...ueivutirierrintirieeiinririesiineinineaans 114
2-46. Die Identification Register, Upper Word (DIEIDH) Field DeSCrPLONS .....ueieiiiieeiiiiiereiaiinesanineeannnes 114
2-47. LPOI/Clock Monitor Control Register (LPOMONCTL) Field DeSCriptioNS. ....uvvviereiriieneirnierensiineeinnnns 115
40 List of Tables SPNU596B—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

13 TEXAS

INSTRUMENTS

www.ti.com

2-48. Clock Test Register (CLKTEST) Field DeSCriPtONS. ...t eiiueiiieiriieisesiaesies s snsesisssnasssiassnnnssanes 118
2-49. DFT Control Register (DFTCTRLREG) Field DeSCHPONS. . uiieesiiaieeeisainnessaanensssannssssannneesaanness 120
2-50. DFT LOQIC ACCESS MO ..t uuuiueteiiattensstessasnessaaase e tsaas st saasae s saasse st sassessaanssssaannnsssannnsssnns 120
2-51. DFT Control Register 2 (DFTCTRLREG?2) Field DeSCHPLONS .vvvuutiiteiiseiiieerisriisssinriinsrineiannanaes 121
2-52. General Purpose Register (GPREG1) Field DeSCHPIONS ... .uueiiiiiiiiiiiee i rriiee s sranane s snnnnessannnns 122
2-53. Imprecise Fault Status Register (IMPFASTS) Field DeSClPONS ...uvviiiieeeiiiiiesiiiiesiniinesisinesisanns 123
2-54. Imprecise Fault Write Address Register (IMPFTADD) Field DeSCriptions .....vvveeiiseiiieeiinsisinerinrineeas 124
2-55. System Software Interrupt Request 1 Register (SSIR1) Field DeSCHPLONS ..vvvureiiseiiirerineiiinirinriineas 125
2-56. System Software Interrupt Request 2 Register (SSIR2) Field DeSCriptions .....cveveviiiiiiiniinneiniieeiians 125
2-57. System Software Interrupt Request 3 Register (SSIR3) Field DeSCHPLONS ...vvuveiieeiiieerieiiierinriineas 126
2-58. System Software Interrupt Request 4 Register (SSIR4) Field DeSCHPLONS ..vvvureiireiiireriseiiisirinriiinaas 126
2-59. RAM Control Register (RAMGCR) Field DeSCIPLIONS ..vuiuueeeiriiaeeiiiinesisiissssssissesisanssessannsessaannes 127
2-60. Bus Matrix Module Control Register 1 (BMMCR) Field DeSCriptions .....vvvueiiieiiiiinisiirineinennieenans 128
2-61. CPU Reset Control Register (CPURSTGCR) Field DESCHPLONS +.uuvvruseriseiriserisniriserinrisineriseiannenans 129
2-62. Clock Control Register (CLKCNTRL) Field DeSCIPLONS +.uuuuteiriieeeisiinneisaissssinisesssaissesisansssssannns 130
2-63. ECP Control Register (ECPCNTL) Field DeSCrPLONS «.vuvutiretiineiresirsrnsiissinieesasssssssinssansesns 131
2-64. DEV Parity Control Register 1 (DEVCR1) Field DeSCIPLONS ...uuueieiiiiieaiaiineesaiinnsssaannesssannnessannes 132
2-65. System Exception Control Register (SYSECR) Field DeSCrPONS ..uvvviieiiiiiieiiiiiiiiinsisninesinnnes 132
2-66. System Exception Status Register (SYSESR) Field DeSCriptions ....vvveiiueiiieiriniiiiiiiineieinieenaes 133
2-67. System Test Abort Status Register (SYSTASR) Field DeSCHPONS +..uvviireiiieiririiiniiiieineiaeanaes 134
2-68. Global Status Register (GLBSTAT) Field DeSCIPLONS «uuuuueeiiiiaeeiiiieesisinsssssaisssssannsssssannnsssannnes 135
2-69. Device Identification Register (DEVID) Field DeSCHPLONS .uvvutiiiesiitiriseiaseisiesrannssisssinnssaseraeianes 136
2-70. Software Interrupt Vector Register (SSIVEC) Field DeSCriptioNS ....vvvireiiiiiiieiriiniriiiineianenans 137
2-71. System Software Interrupt Flag Register (SSIF) Field DeSCrptioNS ...vviveeiiiiiieeeiiiinsiiiineisnieesinnnes 138
2-72. Secondary System CONrOl REGISIEIS .. uuuiuutiterieeiieri et aaa s rnerns 139
2-73. CPU Logic BIST Clock Prescaler (STCLKDIV) Field DeSCHPUONS . ...uiieeeiiiiiaeiiaiinnssraianessnannassannnss 139
2-74. Clock Slip Register (CLKSLIP) Field DeSCHPLIONS . .uuueiiiieesisiisnesiiinsesisassessaanssssaanssssannnsssaannes 140
2-75. EFUSE Controller Control Register (EFC_CTLREG) Field DeSCHPONS ...vuueivetirieeiinriiieeiinsiaieerinnians 141
2-76. Die Identification Register, Lower Word (DIEIDL_REGO) Field DeSCrptioNS ......cvviiiierriiiineiiaiineeinnns 141
2-77. Die Identification Register, Upper Word (DIEIDH_REG1) Field DeSCriptions ......ccvvviiiireiriinnsiriiineainnns 142
2-78. Die Identification Register, Lower Word (DIEIDL_REG2) Field DescriptionS.......vvevviriiiesiineininerinninns 142
2-79. Die Identification Register, Upper Word (DIEIDH_REGS3) Field DesCriptions ........civieeiiiiiineiriiineeanns 143
2-80. Peripheral Central Resource Control REGISTEIS ...uuuuueiiiiiuesiiiisesirisesisaisresiaarns s sraanrsesaannns 144
2-81. Peripheral Memory Protection Set Register 0 (PMPROTSETO) Field DeSCriptions .....c.evveivieerinrernens 145
2-82. Peripheral Memory Protection Set Register 1 (PMPROTSET1) Field Descriptions .......cccvvvieeiriinneennnns 145
2-83. Peripheral Memory Protection Clear Register 0 (PMPROTCLRO) Field DescriptionS.......cvvvvereiiiinneennns 146
2-84. Peripheral Memory Protection Clear Register 1 (PMPROTCLR1) Field DescriptionS.......cvevviriieeinnenns 146
2-85. Peripheral Protection Set Register 0 (PPROTSETO) Field DeSCriptionS ....uvvvieiivisiiisriineeiinisieesinnians 147
2-86. Peripheral Protection Set Register 1 (PPROTSET1) Field DeSCriptions .....cvviveriiiiinreiiiineiiiiineeinnnns 148
2-87. Peripheral Protection Set Register 2 (PPROTSET2) Field DeSCriptions .....uvvveiivieiiiniiiieeiiniiineninnians 148
2-88. Peripheral Protection Set Register 3 (PPROTSET3) Field DeSCriptionS ....uvvvieiiiieiiisiiiieiineiiinerianians 149
2-89. Peripheral Protection Clear Register 0 (PPROTCLRO) Field DeSCrPtioNS ....vvvveesiiiiiieiriinneiiiineainns 149
2-90. Peripheral Protection Clear Register 1 (PPROTCLR1) Field DeSCrPtioNS ....vvveviiuiiiieeiieinieerinninineas 150
2-91. Peripheral Protection Clear Register 2 (PPROTCLR2) Field DeSCHPLONS ...cviiieieiiiiiiieiiiineiniineeannns 150
2-92. Peripheral Protection Clear Register 3 (PPROTCLR3) Field DeSCrptionS ....vvvveesiiiiiieisiineeiriineeians 151
2-93. Peripheral Memory Power-Down Set Register 0 (PCSPWRDWNSETO) Field Descriptions .........ocevvue.n. 152
2-94. Peripheral Memory Power-Down Set Register 1 (PCSPWRDWNSET1) Field Descriptions .........cceeeee... 152
2-95. Peripheral Memory Power-Down Clear Register 0 (PCSPWRDWNCLRO) Field Descriptions..........c.ee... 153
2-96. Peripheral Memory Power-Down Set Register 1 (PCSPWRDWNCLR1) Field Descriptions .........ccevvueen. 153
SPNU596B—March 2018 List of Tables 41

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS
www.ti.com
2-97. Peripheral Power-Down Set Register 0 (PSPWRDWNSETO) Field DescCriptionS.....cvvveevieivieniinrinnens 154
2-98. Peripheral Power-Down Set Register 1 (PSPWRDWNSET1) Field DescriptionS.......ocvvviiieeiiiiineannnns 155
2-99. Peripheral Power-Down Set Register 2 (PSPWRDWNSET?2) Field DescriptionS.......ovevvviieeiiiiinennnns 155
2-100. Peripheral Power-Down Set Register 3 (PSPWRDWNSET3) Field DesCriptionS......vvveeiieiiieerinninnens 156
2-101. Peripheral Power-Down Clear Register 0 (PSPWRDWNCLRO) Field Descriptions .......cvvveiviesinseiinnnn. 156
2-102. Peripheral Power-Down Clear Register 1 (PSPWRDWNCLR1) Field Descriptions ......ccevviviissiiinneennns 157
2-103. Peripheral Power-Down Clear Register 2 (PSPWRDWNCLR?2) Field Descriptions ......c.vvveiviieeiineinnnnn. 157
2-104. Peripheral Power-Down Clear Register 3 (PSPWRDWNCLR3) Field Descriptions .......cvvveiviieeiineinnnn. 158
3-1. IOMM REQISIEr SUMIMAIY . tutuuuttetsantessnsssssaneessasnsssasssstaasnstaasnessaansnstssssnsssasnnessssnnnessns 164
3-2.  Revision Register Field DeSCriPtONS ... uuetrietirsesrae it er e rs st saar s asinsranns 164
3-3. Boot Mode Register Field DeSCHPIONS ...u.ueeseiiitee it tsatressaaar e s saans e ssann e saaannessaannnssaannnesss 165
3-4.  Kicker Register O Field DeSCHPONS . .uuueiiiuutetiitseisissesriiaressainrsssanssssaissssssasssstsannnsssannnnssns 165
3-5.  Kicker Register 1 Field DeSCrIPtONS 1.uuueistiiteriteisteriatrte i ss s rr s s rse e saa s s sanesns 165
3-6.  Error Raw Status / Set Register Field DeSCIPUONS .vvuuueiiseiiieerisiiiisii i anesans 166
3-7.  Error Signaling Enabled Status / Clear Register Field DeSCrPtioNS ....vvveieiiiiieiiiiiiiiiniieesinnes 167
3-8.  Error Enable Register Field DeSCrPLONS .. uuuiutireeiiterseiaeisieeraseis s ras s sr s sann e 168
3-9. Interrupt Enable Clear Register Field DeSCrPtiONS. . ... eeiiiiieeiiiaiee s s rraeesrsanesssaanneesaanness 169
3-10. Fault Address Register Field DeSCPLIONS ..uueeiiiiueeeiiiitesirisessasresraanrssssanrsssasnrsssaannssasannsss 169
3-11. Fault Status Register Field DeSCriPliONS ... ..t tetsiee et s s srrr s ase e ranes 170
3-12. FAULT_CLEAR_REG: Fault Clear Register Field DeSCrPLiONS .....ueiiiiieeeiiiiees i ssnnnressaannessannns 171
3-13. Pin Multiplexing Control Registers Field DeSCIPLONS «.uuvuueeiiiieesirieeisiisresirasseiriinressaannresaannns 172
3-14. MuUltipleXing and CONIOl ... ueu sttt e e s er e s s a e s a e s s a s s n s s a e aa e e s nranees 172
4-1.  ECC ENCOAING fOF LE DBVICES .. uuutteieteiiatesasaneessaaassssaanse s ssansnsssannsessaantasssanntsssannnssssnnnnes 177
4-2. Syndrome Table, Decode t0 Bit iN ErrOr...uuuereiiiieiiiieiri i s e st r e saannees 178
4-3.  Alternate Syndrome Table ... .e et e 179
4-4.  TI OTP Bank 0 Sector Information Field DeSCHPLIONS ....vieeieiiiiiiiiiiaerrireerraiee e rraanesanannesaannes 181
4-5. TI OTP Sector INformation AQAreSS ...uuuuivsiiisiiiieiisiiiriii s raaes 181
4-6. TI OTP Bank 0 Package and Memory Size Information Field DesScCriptions .......ccvvveviiniiiieeiieinineninnns 182
4-7.  TI OTP Bank 0 LPO Trim and Max HCLK Information Field DeSCriptions ........cooeviiiiiinriiiineeiiineennns 182
4-8.  DIAG_MODE ENCOGING +1uttuueuniusinnsssesussssssrassssssss st 184
4-9. BUSL1 DiagnoStic MOAE SUMIMEAIY . .uuutiuuttiueeinsersssaseesss st ssssaasssasssasessass et ssrssaanssaansraneianns 189
4-10. Bus 2 and ECC DiagnostiC MOUE SUMMEAIY .v.uuueiseiruneiistsrssiisssssesaseisisssassssisssisssannsraeiainemns 189
4-11. Port Signals DiagnoStiCc MOGE SUMMEAIY ..uuuiuuiseiiinteiriianessaieressaisssssaissesasassesssaassestaansssssannns 190
I - TS T 0 o I LT 0 L] (= £ 191
4-13. Flash Option Control Register (FRDCNTL) Field DeSCHPLONS ..eiiuuueeiiiiiesiaaianesiannnessrannsesaannneeanns 192
4-14. Flash Error Detection and Correction Control Register 1 (FEDACCTRL1) Field DescriptionS........c.vvvuuues 193
4-15. Flash Error Correction Control and Correction Register 2 (FEDACCTRL2) Field Descriptions................ 195
4-16. Flash Correctable Error Count Register (FCOR_ERR_CNT) Field DeSCrptions ......covvvieeiiiiieeriiiinnenns 195
4-17. Flash Correctable Error Address Register (FCOR_ERR_ADD) Field DeScCriptionS.......vvveeeiviinesiininnens 196
4-18. Flash Correctable Error Position Register (FCOR_ERR_POS) Field DescCriptionS .....cvvveevieeivieininriiness 197
4-19. Flash Error Detection and Correction Status Register (FEDACSTATUS) Field Descriptions ........cvvuevuues 198
4-20. Flash Uncorrectable Error Address Register (FUNC_ERR_ADD) Field DescriptionS ......ccevvvvinererninesns 201
4-21. Flash Error Detection and Correction Sector Disable Register (FEDACSDIS) Field Descriptions ............ 202
4-22. Primary Address Tag Register (FPRIM_ADD)_TAG Field DeSCHPLONS ......eviiiiieeiiiiiineniiiinaeiainneesns 204
4-23. Duplicate Address Tag Register (FDUP_ADD)_TAG Field DeSCrptioNS. . .cveeiiriiuesiininesiiiinnsiiainnenas 204
4-24. Flash Bank Protection Register (FBPROT) Field DeSCHPONS +..uviuiirieriiieiineiiinerinsiasssinssasesineas 205
4-25. Flash Bank Sector Enable Register (FBSE) Field DeSCrPtiONS +.uuvvusirisriissriseiiierissiissinssnnnerineas 205
4-26. Flash Bank Busy Register (FBBUSY) Field DeSCIPUONS +.ivuuseiiiiuteeirisnesiiinnssisinsnessiinnsssainnrsinans 206
4-27. Flash Bank Access Control Register (FBAC) Field DeSCHPLONS «.vuvuutiiutsiiseiiterissiasisinsrannernneianeens 207
42 List of Tables SPNU596B—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

13 TEXAS

INSTRUMENTS

www.ti.com

4-28. Flash Bank Fallback Power Register (FBFALLBACK) Field DeSCHPLONS +.vuveivueerieriieirineiineiineiannens 208
4-29. Flash Pump Access Control Register 1 (FPACL1) Field DeSCHPLONS ...vviiiieeiiiiiiiee i siiannessnaaneeenns 209
4-30. Flash Pump Access Control Register 1 (FPAC1) Field DeSCrPtiONS ..uvvvvieeeiiiinnesiiinssirinnnesiannneanas 210
4-31. Flash Pump Access Control Register 2 (FPAC2) Field DeSCrptioNS ...vvuvvvieeiiuiiriiriinsisieesineiineianens 210
4-32. Flash Module Access Control Register (FMAC) Field DeSCHPtiONS. ....uuiiiiieeiiiiieeiaiine s inaneerranneenns 211
4-33. Flash Module Status Register (FMSTAT) Field DeSCrPONS ...uviiiiuiesiiiiiieiiiireisinnessiinrsssainnsaaaans 212
4-34. EEPROM Emulation Data MSW Register (FEMU_DMSW) Field DeSCriptions ......cvevviuiivieeiineinineiiness 214
4-35. EEPROM Emulation Data LSW Register (FEMU_DLSW) Field DeSCriptionS ......ccviiiiieeriiiiieiiiinanenns 214
4-36. EEPROM Emulation ECC Register (FEMU_ECC) Field DeSCriptioNS.....cvveeiiiiiesiiiineiiiinesiiinnneesas 215
4-37. EEPROM Emulation Address Register (FEMU_ADDR) Field DeSCrIptioNS .....vvvviiriiiiesiinririneinneinnens 216
4-38. Diagnostic Control Register (FDIAGCTRL) Field DeSCHPUONS ...vvieeeiiiiiesiiiianesiannressaanressannreeanns 217
4-39. Uncorrected Raw Data High Register (FRAW_DATAH) Field DeSCrptioNS ......vvveeeiviineeiiiiineeiiiinnensas 219
4-40. Uncorrected Raw Data Low Register (FRAW_DATAL) Field DeSCriptions .....vvveiiiiiiiniinieeiineinieenannss 219
4-41. Uncorrected Raw ECC Register (FRAW_ECC) Field DeSCIPUONS ... .ueeiiiieeiiiiiiesiaiinnessainnesiannneeasas 220
4-42. Parity Override Register (FPAR_OVR) Field DeSCrPtioNS ...uuueeiiiiuiesiiiiteiriianssriisressiinnsssainnesinans 221
4-43. Flash Error Detection and Correction Sector Disable Register (FEDACSDIS?2) Field Descriptions............ 222
4-44. FSM Register Write Enable (FSM_WR_ENA) Field DeSCriptioNS.....uuvisiiiiseiiseiiirissiiisinsnneinea, 224
4-45. FSM Sector Register (FSM_SECTOR) Field DeSCIPLONS . 1.uuustiristsessiintessaissessiinssssainnssssinnrssannns 224
4-46. EPROM Emulation Configuration Register (EEPROM_CONFIG) Field DesCriptions .......cvveeivuievrinrinness 225
4-47. EEPROM Emulation Error Detection and Correction Control Register 1 (EE_CTRL1) Field Descriptions... 226
4-48. EEPROM Emulation Error Correction Control Register 2 (EE_CTRL2) Field Descriptions .........ccevviuues 227
4-49. EEPROM Emulation Correctable Error Count Register (EE_COR_ERR_CNT) Field Descriptions ........... 228
4-50. EEPROM Emulation Correctable Error Address Register (EE_COR_ERR_ADD) Field Descriptions ........ 228
4-51. EEPROM Emulation Correctable Error Position Register (EE_COR_ERR_POS) Field Descriptions......... 229
4-52. EEPROM Emulation Error Status Register (EE_STATUS) Field DeScriptions ......ovvvvvieirinrinieeiineinaen. 230
4-53. EEPROM Emulation Uncorrectable Error Address Register (EE_UNC_ERR_ADD) Field Descriptions...... 231
4-54. Flash Bank Configuration Register (FCFG_BANK) Field DeSCriptioNS ....cvvueeiiiiiieiiiiiineiiiinssinaneeenas 232
5-1. TCRAM Module Control and Status RegISIErS. ... uurivreiiueiiieriariresirrars s e sareaes 238
5-2.  TCRAM Module Control Register (RAMCTRL) Field DeSCrPtONS .....cviiieiiiiieeiiiieeerrnineesnaneeannas 239
5-3. TCRAM Module Single-Bit Error Correction Threshold Register (RAMTHRESHOLD) Field Descriptions ... 240
5-4. TCRAM Module Single-Bit Error Occurrences Counter Register (RAMOCCUR) Field Descriptions.......... 241
5-5. TCRAM Module Interrupt Control Register (RAMINTCTRL) Field DescriptionS.......ocovvviiiiieneiiinneeannns 241
5-6. ' TCRAM Module Error Status Register (RAMERRSTATUS) Field DeSCrptioNS......vvviveieiriinreiiiiinneinnns 242
5-7. TCRAM Module Single-Bit Error Address Register (RAMSERRADDR) Field Descriptions ........c.vveevuae.. 243
5-8. TCRAM Module Uncorrectable Error Address Register (RAMUERRADDR) Field Descriptions............... 244
5-9. TCRAM Module Test Mode Control Register (RAMTEST) Field DeScCriptions ......cvviiiiieiriinneiniiineiinnns 245
5-10. TCRAM Module Test Mode Vector Register (RAMADDRDEVECT) Field Descriptions ........ccvvevviueiineen. 246
5-11. TCRAM Module Parity Error Address Register (RAMPERRADDR) Field Descriptions ........coeeeeiviineannn. 246
L O o = T o I LT 1 =T 254
6-2. RAM Configuration Register (RAMT) Field DeSCriptioNS .. .uuuieiiiiiiiieiieiie i siareraesns 255
6-3. Datalogger Register (DLR) Field DESCIPHONS ....uuueeeiiiitesiiaasessaanre s saannsessansessaannesaaannresaannness 256
6-4. Program Control Register (PCR) Field DeSCIIPUONS . ..ueiiiueeiiiiiaeeisiisesisissssssaisnessaasssssannsessannnes 257
6-5.  PBIST Activate/Clock Enable Register (PACT) Field DeSCriptioNS ....iveviveiiieiiiiiririiiriaeiaesnieeians 258
6-6. PBIST ID Register (PBISTID) Field DeSCIPtONS . ..uuiiutirseiiseiiinerisisiesisrsse s snsesass s 258
6-7. Override Register (OVER) Field DeSCrPtIONS. . .uuiiuutsiiiitesiiisssessistessannsssssansessasnnsssainnssssannness 259
6-8.  Fail Status Fail Register 0 (FSRF0) Field DeSCIHPtONS .. uvuetretiiseiinsisneeianeisiesransssisssiarsanneraneaanes 260
6-9. Fail Status Count O Register (FSRCO) Field DeSCrPtONS. .. ..uuiiiiieiiiiieeiaiine s rrae s sraasesraannesaannnns 261
6-10. Fail Status Count Register 1 (FSRC1) Field DeSCriPtiONS. .. .ueeiriiueeiiiiieeiiiiasssssissesisanssessannnessaannns 261
6-11. Fail Status Address 0 Register (FSRAQ) Field DeSCrPLONS ..v.uuiiiseiiteriieiiieriiariasrar e riseraeanaes 262
SPNU596B—March 2018 List of Tables 43

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS
www.ti.com
6-12. Fail Status Address 1 Register (FSRAL) Field DeSCrPLONS ..vuuiiieriiiteiiieiiierininsssiassaneraseiaeanaes 262
6-13. Fail Status Data Register 0 (FSRDLO) Field DeSCrPtONS. .. ..ueiiiiieiiiiieeeiaaiee s raane s ssaasessannnesaannns 263
6-14. Fail Status Data Register 1 (FSRDL1) Field DeSCrPtiONS. .. .uueiviiueeiiiieesianisnssiaissesisasssssannsesiaannes 263
6-15. ROM Mask Register (ROM) Field DeSCrPtONS ... uuteruseiiueirieriissirsesiassrsssassssinerasssaisssanrsanssans 264
6-16. Algorithm Mask Register (ALGO) Field DeSCHPUONS ...iuuuueeiiiiiesiiaineisainnessaanreessannrsssaanreesaanness 264
6-17. RAM Info Mask Lower Register (RINFOL) Field DeSCrPtiONS ..uuuuereiriieiiiiineeiniinessnnisssisnnnsssannes 265
6-18. RAM Info Mask Upper Register (RINFOU) Field DeSCIIPtONS ..uuvuiiiteiiieiiieriniiisninsinnesrnnenaneenaes 265
7-1. STC Test Coverage and DUIALION .u.vuusurussisssirsesasssssssaaterse s e raessasranseranes 273
7 N I OO0 1 I =T L] (=] £ 274
7-3.  STC Global Control Register 0 (STCGCRO) Field DeSCrptioNS ..uvuueivuteiiieiiitiriniissriasiinneriseiaeanaes 275
7-4.  STC Global Control Register 1 (STCGCR1) Field DeSCrptiONS ..uvuueiiuteriseiiisirisriisniseiinernseianeanaes 275
7-5.  Self-Test Run Timeout Counter Preload Register (STCTPR) .uuvuuiiiiiiiieiiiiiieeiiiiiesiinnssisinnsessannns 276
7-6.  STC Current ROM Address Register (STC_CADDR) Field DeSCriptions .....vvveiiviiiiinriiiieiiiiineninnians 276
7-7.  STC Current Interval Count Register (STCCICR) Field DeSCPtONS . .uvevvseisiserissiriserissiinneraseiannenans 277
7-8.  Self-Test Global Status Register (STCGSTAT) Field DeSClPLONS ..vviviieiiiiiiineeiiiiesiiiinesisiiaesiianns 278
7-9.  Self-Test Fail Status Register (STCFSTAT) Field DeSCHPONS ..vuviiiutiiiteiiieiiieriisierinnreraneaaaes 279
7-10. CPUL Current MISR Register (CPU1_CURMISR[3:0]) Field DeSCriptions ......ccvvveeiiieerinniiinirinriiinens 280
7-11. CPU2 Current MISR Register (CPU2_CURMISR[3:0]) Field DeSCriptioNS ....ivvvererriinrririiinreiniinneiinans 281
7-12. Signature Compare Self Check Register (STCSCSCR) Field DeSCriptions .....cuvivueivieeiineisinerinriiineas 282
8-1. Compare MatCh TESt SEOUEBNCE ...uuuuetteiiaetetaaateeaaantesaaan s s saaaanessaaasssaannsessannnessaannnsssannnessnn 287
8-2.  Compare MiSMatCh TSt SEOUENCE .. .uuueiiiittei ittt st s s i ssaa s aaaane s aaaanstannnenss 288
8-3. CCM-R4 CONLrOl REGISTEIS 1 tuuuseistiuntiaterse it ssa st s raae s saas s saa s sar s s aanesannsanss 289
8-4. CCM-R4 Status Register (CCMSR) Field DeSCIPtONS .. uuuetiistsrissiisririseraeisisrasisesaarsaseraeaaaes 290
8-5. CCM-R4 Key Register (CCMKEYR) Field DeSCIPLONS +.uuuueeiiiisesiiinesisiinsesisinssessainsessaannsesainnns 291
9-1.  Valid Frequency RAnNGES fOr PLL ..uuuiueiieiiieisteie et it es s s s saas s ra s s e sr e s saneaanssanns 301
LS S I IV 10T =t oo o {1 o N 302
9-3.  SUMMANY OF PLL TimMiNgS «a et tuuuttetiuatsssatsesnasessasnessaissesssasanssaaasestaansssssasstessasnnnssssnnnessns 306
LS e I I |V T Yo [F (= =T ) =T 310
9-5.  LPOCLKDET MOAUIE REQISIEIS ...iuuetsiintteiraetesaaaanessaane s saaannessaansesssannsssaannnessaannasssannnessnn 310
9-6. SSW PLL BIST Control Register 1 (SSWPLL1) Field DeSCriptioNS....uvveeiiiiiseiiiiiesisiinneisinnssssaanns 311
9-7. SSW PLL BIST Control Register 2 (SSWPLL2) Field DeSCIHPtONS . ...vuterieeiieirieriinsrriaeiineriseraneanaes 312
9-8. SSW PLL BIST Control Register 3 (SSWPLL3) Field DeSCrHPtONS...vvvriviseiieirisriasirissiinrnserasenaaes 313
10-1. Clock Source Selection for DCC COUNEIO w.uuuuiiiuiiriseiissinistiiseiiseiaesissiasssissare i 323
10-2. Clock Source Selection fOr DCC COUNEIL ..uuuiiiutireeiineesnrriate e sansssisssanrsrassasinssannsanss 323
0T T B 1O @ = L= 1) (=] = N 324
10-4. DCC Global Control Register (DCCGCTRL) Field DeSCrPONS ..uuviiiuieiiiinineiriinteiriinsessinnreasiinness 325
10-5. DCC Revision ID Register (DCCREV) Field DeSCrPtONS ...vuueiiuiiriieiisirieiiterissineinnessansssinssannss 326
10-6. DCC Counter0 Seed Register (DCCCNTOSEED) Field DeSCriptions ....vvuvvviseiisiiniieiisiniririnennes 326
10-7. DCC ValidO Seed Register (DCCVALIDOSEED) Field DeSCrPLONS .uuuveiiiiuissrrinreiriinnesriinnreisanneess 327
10-8. DCC Counterl Seed Register (DCCCNT1SEED) Field DeSCriptions .....ccvviieiiiiiiiieiineinieerinnnenanes 327
10-9. DCC Status Register (DCCSTAT) Field DeSCHPLONS . ..uuuttiiieieiiaantessainessaainressaannessaannessaannnesss 328
10-10. DCC Counter0 Value Register (DCCCNTO) Field DeSCrptioNS ...uvivviueesirinsreiriinrnsriinsersinnnessainness 329
10-11. DCC ValidO Value Register (DCCVALIDO) Field DeSCIPLONS ..uuuueirusirnriinrerissinneerinsransisinssanneaes 330
10-12. DCC Counterl Value Register (DCCCNT1) Field DeSCHPLONS ...uviiiinisiiiiieeriiinreriaianresrnnnreasaanness 330
10-13. DCC Counterl Clock Source Selection Register (DCCCNT1CLKSRC) Field Descriptions ...........ccevuuns 331
10-14. DCC Counter0 Clock Source Selection Register (DCCCNTOCLKSRC) Field Descriptions .........ccvvueeus 331
11-1. ESM Interrupt and ERROR Pin BENAVIOT ....cuuiueieeeieieeeieaeeeaeesaaeaeseaesaesasnsnennsaeansansnennanens 334
11-2. ESM MOOUIE REQISIEIS . . uutiiustetissttetsaatessas e ssaiar e s aaae s saaae st saaaa e s taaas st saannnsssannnessannnnsssns 340
11-3. ESM Enable ERROR Pin Action/Response Register 1 (ESMEEPAPR1) Field Descriptions .................. 341
44 List of Tables SPNU596B—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

13 TEXAS

INSTRUMENTS

www.ti.com

11-4. ESM Disable ERROR Pin Action/Response Register 1 (ESMDEPAPR1) Field Descriptions.................. 341
11-5. ESM Interrupt Enable Set Register 1 (ESMIESR1) Field DeSCriptioNS ....uvvvseiiseiiirerissiieirinrnnernes 342
11-6. ESM Interrupt Enable Clear Register 1 (ESMIECR1) Field DeSCrptioNS ...uvveveiiiiuinsiiiinieiriinnrerninness 342
11-7. ESM Interrupt Level Set Register 1 (ESMILSR1) Field DeSCHPONS v.uvvvueiiiutiiieeiiirieeiineisieesinnnnness 343
11-8. ESM Interrupt Level Clear Register 1 (ESMILCR1) Field DeSCriptioNS ....uvivuseiiseiiieerissinsirinrinnernes 343
11-9. ESM Status Register 1 (ESMSR1) Field DeSCIPLONS w.uuutsiiiiuereiriinneisiinnsssriinssisainnesisinesiaannnesss 344
11-10. ESM Status Register 2 (ESMSR2) Field DeSCIPLONS ..vuuueiiueiitiriaeiiirieiierissiarssnse s 344
11-11. ESM Status Register 3 (ESMSR3) Field DeSCIPLONS ..vuutiiiseiitirisniisinissirsrissiasnseransisiesanns 345
11-12. ESM ERROR Pin Status Register (ESMEPSR) Field DESCHPHONS ...vvtieiitiieiieerieineransanssnesaesnnennens 345
11-13. ESM Interrupt Offset High Register (ESMIOFFHR) Field DesSCriptionS......cvvreiiueiiiiinieiiinieerinnenness 346
11-14. ESM Interrupt Offset Low Register (ESMIOFFLR) Field DeSCriptionS.....cvvvreiisiiiiierisinininnnennae, 347
11-15. ESM Low-Time Counter Register (ESMLTCR) Field DeSCHPtiONS ...vviuuteiiiireiiiiirerniinnsinainnssasinneess 348
11-16. ESM Low-Time Counter Preload Register (ESMLTCPR) Field DeSCrptionS .....vvveriveiriieiiinerineininenans 348
11-17. ESM Error Key Register (ESMEKR) Field DeSCrPtiONS «..uutiiuseiissiiieirisisissnisnnesansnsesansssnesns 349
11-18. ESM Status Shadow Register 2 (ESMSSR2) Field DeSCrPtONS ..uuviieieiiiiiseiiiireisiinerainnreisanneess 349
11-19. ESM Influence ERROR Pin Set Register 4 (ESMIEPSR4) Field DESCHPONS «.vuvuveriererierenerenernnnss 350
11-20. ESM Influence ERROR Pin Clear Register 4 (ESMIEPCR4) Field DeSCriptions ........ocveeieieiernernenenss 350
11-21. ESM Interrupt Enable Set Register 4 (ESMIESR4) Field DeSCrPtioNS ...uuvivieteiiiiiesiiierniinreisaineess 351
11-22. ESM Interrupt Enable Clear Register 4 (ESMIECR4) Field DeSCriptioNS ....vvvveiiiiiiieiieinirirnnennes 351
11-23. ESM Interrupt Level Set Register 4 (ESMILSR4) Field DeSCHPLONS v.vvvveiiiutsriseiirineinisiserinnenans 352
11-24. ESM Interrupt Level Clear Register 4 (ESMILCRA4) Field DeSCrPtioNS ...uvvviereiiiinissiiinrerninnnearninness 352
11-25. ESM Status Register 4 (ESMSR4) Field DeSCHPLONS .. vuuutiiateiiteiatiriariissiassars s saeesanrsasssns 353
D T o I N =0 S] (= £ 363
12-2. RTI Global Control Register (RTIGCTRL) Field DeSCrPtONS. .. .uuteiiiireiriiereisiiaeeianisssisinesiaainnenss 364
12-3. RTI Capture Control Register (RTICAPCTRL) Field DeSCrptioNS ...vvuviveirieiiiieiiiiierineisnsninsianees 365
12-4. RTI Compare Control Register (RTICOMPCTRL) Field DeSCIPONS . ...uviiiieieiiiiieeiiiinresninnreesannness 366
12-5. RTI Free Running Counter O Register (RTIFRCO) Field DeSCrPtioNS ....uvvivieieiiiiineiiiinreiriinneerainness 367
12-6. RTI Up Counter 0 Register (RTIUCO) Field DeSCIIPtONS ..vuiueiieerieniiiritiitsrissiaessnsssansssinssannss 367
12-7. RTI Compare Up Counter 0 Register (RTICPUCO) Field DeSCHPtioNS .....vvviereiiiiieiiiiiresniannennnaneess 368
12-8. RTI Capture Free Running Counter 0 Register (RTICAFRCO) Field DeSCriptionS......cevvvvvueeiiiinneiinnnss 368
12-9. RTI Capture Up Counter 0 Register (RTICAUCO) Field DeSCHPLONS .uvvvutirueeiinririeeiineinieesinriinnesnes 369
12-10. RTI Free Running Counter 1 Register (RTIFRC1) Field DeSCHPtONS .....vviiiieieiiiiine i ernaaneernaneess 369
12-11. RTI Up Counter 1 Register (RTIUC1) Field DeSCIPLONS ..uueiiiuuterriiutrersinneiriinnsississsisainnsianinnesss 370
12-12. RTI Compare Up Counter 1 Register (RTICPUCL) Field DeSCriptioNS ....ouvvveeiiueiiiieiineinieerinrinnaennes 371
12-13. RTI Capture Free Running Counter 1 Register (RTICAFRC1) Field DesCriptionS......ccvvvviieeriiiinneiinnnss 372
12-14. RTI Capture Up Counter 1 Register (RTICAUCL) Field DeSCrptioNS ....ueiiviuuieriiininsiiinresrinnneesainness 372
12-15. RTI Compare 0 Register (RTICOMPO) Field DeSCrPtiONS ...vuueiiseiriesiantiriarrissrissiaesnnesranessnnesannss 373
12-16. RTI Update Compare 0 Register (RTIUDCPO) Field DeSCHPLIONS .....uueteiiiiiiiiiiieiriieeernineeananeess 373
12-17. RTI Compare 1 Register (RTICOMPL) Field DeSCHPIONS .uuuiuueteiriietsiriiersisiiaesisninsssisinnesiaannnesss 374
12-18. RTI Update Compare 1 Register (RTIUDCP1) Field DeSCIHPONS ..vvvueiveriiuteiieeiiiiriesiaeisinssinneaness 374
12-19. RTI Compare 2 Register (RTICOMP2) Field DeSCHPLONS ..uuueteiiiiteiaiieeeanaineessaannessaannessaanneess 375
12-20. RTI Update Compare 2 Register (RTIUDCP2) Field DeSCHPLIONS ..uviiuteiiiiisiiiiieeiiiinsssiinnssananeess 375
12-21. RTI Compare 3 Register (RTICOMP3) Field DeSCrPtiONS ...vuueiiueirieeiintiriaesintsrissiaessnsssassannssannss 376
12-22. RTI Update Compare 3 Register (RTIUDCP3) Field DeSCHPLiONS ....eieiiiiiiiiiiieiiiinesrnine e ananeess 376
12-23. RTI Set Interrupt Control Register (RTISETINTENA) Field DeSCriptions ....couvveiviieieiiiieiriinreiniiness 377
12-24. RTI Clear Interrupt Control Register (RTICLEARINTENA) Field DeSCriptions ......ccvvveeiiiinienrinniiineinns. 379
12-25. RTI Interrupt Flag Register (RTIINTFLAG) Field DeSCrPHONS. .. ..vuiiiieteiiiateeaaieeernaaresnannnesannnneess 381
12-26. Digital Watchdog Control Register (RTIDWDCTRL) Field DeSCriptioNS .....vvvveseiiiisiesiiiineiriinnesnannns 382
12-27. Digital Watchdog Preload Register (RTIDWDPRLD) Field DeSCHPtONS «..uvvviveiiieeririiinenineininernneinnes 383
SPNU596B—March 2018 List of Tables 45

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS
www.ti.com
12-28. Watchdog Status Register (RTIWDSTATUS) Field DeSCriptioNS ....vvuvivieiiiuririeiiiiiiee i 384
12-29. RTI Watchdog Key Register (RTIDWDKEY) Field DeSCrPtioNS. ...cuieeeeiiiieeiiaineinainesssnnnnssannness 385
12-30. Example of 8 WDKEY SEQUENCE ... .uutiiiiteiiiitesiniase s saistesssasssessasssssaanssssaannrsssannnsssainnsssnnns 385
12-31. RTI Watchdog Down Counter Register (RTIDWDCNTR) Field DeSCrptionS .....vvveriiuiirineiiniriieineinaes 386
12-32. Digital Windowed Watchdog Reaction Control (RTIWWDRXNCTRL) Field Descriptions ..........cceeevinnes 386
12-33. Digital Windowed Watchdog Window Size Control (RTIWWDSIZECTRL) Field Descriptions ..........c....... 387
12-34. RTI Compare Interrupt Clear Enable Register (RTINTCLRENABLE).......ccvvitiiiiiiiiiiiiinineenaaes 388
12-35. RTI Compare 0 Clear Register (RTICMPOCLR) ... .utiiiiiiiiiiie i s s iee s rrane s s raan e s snannn s ssannneenns 389
12-36. RTI Compare 1 Clear Register (RTICMPLCLR) ..uuutiiiiiiiiiiieiiiiesissise s sssassssssse s saansnsssannnesas 389
12-37. RTI Compare 2 Clear Register (RTICMP2CLR) ...uueiiuiiiiiiiitiiiie s risssiss s ssnsesaessasssanns e 390
12-38. RTI Compare 3 Clear Register (RTICMP3CLR) ... uuiiiiiiiiiiiit i s s iee s rsine s s ranne s snanne s ssannneesns 390
R B I O o L O O o] o110 I =T 1 =T £ 396
13-2. CRC Global Control Register 0 (CRC_CTRLO) Field DeSCriptioNS ...vvueiiiirieiieiiineiiinierinnnneesnss 397
13-3. CRC Global Control Register 1 (CRC_CTRL1) Field DeSCIIPLONS ...uueeeiiiieieiiiiineiiinnersannreeaaanness 397
13-4. CRC Global Control Register 2 (CRC_CTRL2) Field DeSCIPLONS +.uvvvuueiirinnesiiinnneiiinrsriinnnsssainnes 398
13-5. Channel 1 PSA Signature Low Register (PSA_SIGREGL1) Field DeSCriptions ......vvvevvieeiiirerineinieenans 399
13-6. Channel 1 PSA Signature High Register (PSA_SIGREGH1) Field DeSCriptions ......vvevvieeriaririneiineinnes 399
13-7. Channel 1 Raw Data Low Register (RAW_DATAREGL1) Field DeSCriptionS .....cvvvieesiiiinseiiiinnneiiinns 400
13-8. Channel 1 Raw Data High Register (RAW_DATAREGH1) Field DeSCriptionS ... .ccvvvuririeeiinririneiineinnes 400
13-9. Channel 2 PSA Signature Low Register (PSA_SIGREGL2) Field DeSCriptions .....cvvvevriseiiireriseiaieinaes 401
13-10. Channel 2 PSA Signature High Register (PSA_SIGREGH2) Field DesCriptions ......ccevvviiiieiiiinnnsiinnnns 401
13-11. Channel 2 Raw Data Low Register (RAW_DATAREGL2) Field DeSCriptionS .....vvevivseeriurinneerineininenans 402
13-12. Channel 2 Raw Data High Register (RAW_DATAREGH?2) Field DeSCrptionS.......cveveriiiiineiiiinnerinnnnss 402
13-13. Data Bus Selection Register Field DeSCrPIONS 1. .uuueiiiueteisiieeiiiissssiisesisainsssssisesisasnessannnessas 403
I I V1V I @0 g1 (0] =0 5] =T 419
14-2. Interrupt Vector Table Parity Flag Register (PARFLG) Field DeSCrptionS....c.uveiviieieiiiiinreriinnreaaaaness 420
14-3. Interrupt Vector Table Parity Control Register (PARCTL) Field DeSCriptionS .....civvveeesiiinseirinnneriinnns 420
14-4. Address Parity Error Register (ADDERR) Field DeSCrIPtONS ..vviuteriesiiinisine s iieesisesansssnnesaness 421
14-5. Fall Back Address Parity Error Register (FBPARERR) Field DeSCriptions .......evvviiiriiiieieriiieeeiainess 421
G [ 1 (= U o] S 51T 0= Lo 422
14-7. IRQ Index Offset Vector Register (IRQINDEX) Field DeSCIPtONS . ..vuuivieirieriiieiiieiiierieiaeeninenaness 423
14-8. FIQ Index Offset Vector Register (FIQINDEX) Field DeSCIPLONS .....uueiiiriiereiiiineiriiineesnaianssananness 423
14-9. FIQ/IRQ Program Control Registers (FIRQPRX) Field DeSCrptioNS ....uuveiiiiersiriiieiiiinneiniinnesisinneess 424
14-10. Pending Interrupt Read Location Registers (INTREQX) Field DeScriptions .......cvevviiiviiiiininiieineinns 425
14-11. Interrupt Enable Set Registers (REQENASETX) Field DeSCIPHONS ...ueeiiiieiiiiiiiieriiieesanineeananness 426
14-12. Interrupt Enable Clear Registers (REQENACLRX) Field DeSCriptioNS.....uvvvviuseiiiiineiiiinierriinenerainnnss 427
14-13. Wake-Up Enable Set Registers (WAKEENASETX) Field DeSCriptionS ... c.vvvieiieeiiierieiiiniarinnnennns 428
14-14. Wake-Up Enable Clear Registers (WAKEENACLRX) Field DeSCrPtioNS ....cceveiiiiiniiiiiieniinneesnnness 429
14-15. IRQ Interrupt Vector Register (IRQVECREG) Field DeSCrPLiONS «.vuvviuereiiiireiriierniinneisainnsiasinneass 430
14-16. FIQ Interrupt Vector Register (FIQVECREG) Field DeSCrPtiONS....uvvuuivieiiitiriieiiinieeiineisinssinnsanees 430
14-17. Capture Event Register (CAPEVT) Field DeSCHPLONS .. ..uiiiiiiieiiiiteeriieessaainnessnanne s snannessannnnesss 431
14-18. Interrupt Control RegiSters OrganiZatiOn .......uvesessssiusesisissessaissessaassessansrssraasrssraannnsssaannessans 432
14-19. Interrupt Control Registers (CHANCTRLX) Field DeSCrPtioNS. ...vuueiviirieiiiieiineineriesiaessnassannsanees 432
15-1. EQEP MEMOIY AP toiiiiiiettsneeesstssssaasssassssseessssssassasaasssssssneessssssssssssnnnsnnneessssssnns 439
15-2. Quadrature Decoder Truth Table v.uuuuuuirrieeiiiiiiiiiiiiisssssesssssasssssssasssssrrsssssssssssessssnnnsnnnnssnes 441
LT JO T 0 1y =T ] (=T £ 455
15-4. eQEP Position Counter (QPOSCNT) Register Field DeSCrPtioNS ...vvueivieiiitiiseiisiiirisninaaes 455
15-5. eQEP Position Counter Initialization (QPOSINIT) Register Field DescCriptionS.......oceveiviiiieiriinenerninness 456
15-6. eQEP Maximum Position Count (QPOSMAX) Register Field DesCriptionS ... ..ccvvvevviuiiriiirinrinieiineinnes 456
46 List of Tables SPNU596B—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

13 TEXAS

INSTRUMENTS

www.ti.com

15-7. eQEP Position-Compare (QPOSCMP) Register Field DeSCHPLONS +..uvvviuriiuesiiieiiierieiaeirierraneernes 456
15-8. eQEP Index Position Latch (QPOSILAT) Register Field DeSCriptionS. ....cvviieeeiiiiiiniireraainesananeess 457
15-9. eQEP Strobe Position Latch (QPOSSLAT) Register Field DeSCriptioNS ...vvvveesiiiiieieiiiineiniiernnineess 457
15-10. eQEP Position Counter Latch (QPOSLAT) Register Field DeSCrHPoNS ....vvvuieiieeiiiiriieiiirinerinnenness 457
15-11. eQEP Unit Timer (QUTMR) Register Field DeSCPLONS . ...ueiieieiiiiieeriiaeresrainessaane s saannnssaaanneess 458
15-12. eQEP Unit Period (QUPRD) Register Field DeSCIPLONS ..uuviiiueterriiutreriinreisainnsississsisainnsiaainnenss 458
15-13. eQEP Watchdog Timer (QWDTMR) Register Field DeSCrPtONS ..uvvueivieiiiiiiieiiiinieaisieesianennees 458
15-14. eQEP Watchdog Period (QWDPRD) Register Field DeSCHPtioN .....vvveeieiiiiii i rniaenernaaeeas 459
15-15. eQEP Decoder Control (QDECCTL) Register Field DeSCrPtiONS ...vuvviueeriiiireiriinieiriinrsrsinnreasannness 460
15-16. eQEP Control (QEPCTL) Register Field DeSCHPLONS .. vuuueiiuterseiaeirianransssinssansrasssanssinssannesnns 461
15-17. eQEP Capture Control (QCAPCTL) Register Field DeSCrPlONS . ...cuviiieiiiiieeiriireeraainrerrianeerraaneess 463
15-18. eQEP Position-compare Control (QPOSCTL) Register Field DeSCriptions ... .ccueeivviieriiiiineiiineninnnns 464
15-19. eQEP Interrupt Enable (QEINT) Register Field DeSCrPtONS v..uvueeriesiiiriiieieiierisernessiaeeanes 465
15-20. eQEP Interrupt Flag (QFLG) Register Field DeSCrPLIONS ....ciueteiiiiiee i eraninessaine s saaaessanannenss 466
15-21. eQEP Interrupt Clear (QCLR) Register Field DeSCrPtiONS ...uvviuteiriiiiiiinrenriissnissssinesiannnenss 467
15-22. eQEP Interrupt Force (QFRC) Register Field DeSCrIPtONS ..uuveiieeiiiiriiiieririe i irieesianrsaesas 468
15-23. eQEP Status (QEPSTS) Register Field DeSCrPtONS ..uuuvueeiitiiiseiiisiisisirrase s aasenans 469
15-24. eQEP Capture Timer (QCTMR) Register Field DeSCrPLONS +...uueeiriitriiiiireiriisisiiesisiinnsiaainness 470
15-25. eQEP Capture Period Register (QCPRD) Register Field DeSCHPtONS ....vuvivieeiiriiieeiineinieerinrsraesaes 470
15-26. eQEP Capture Timer Latch (QCTMRLAT) Register Field DeSCrPtioNS .....vvveieiiiiieiiiiaeernianeeanaineess 471
15-27. eQEP Capture Period Latch (QCPRDLAT) Register Field DeSCriptionS .....vvvveeeiviieiesiiiineininnnesriinns 471
16-1. ADC LooKk-Up Table Field DeSCriPliONS ...t ieteiseiitesusissssstisse s saeesanssssssanssasssanesannesannss 485
16-2. Calibration ReferenCe VOIageS ...o.uuueiiiiie et r st e s s s an e e saan e s s aaanna e aaannenans 492
16-3. Self-Test Reference VOIAgES ...uuivueseiiiiteiiiiirii i s s s s st saasr e s sr e s sannneanas 495
16-4. Determination of ADC Input Channel CoNditioN ....uuueiiuiiiiiie i eaaes 496
16-5. Output Buffer and Pull Control Behavior for ADEVT @S GPIO PiNS.....uiiiiiiiiiiiiieiniiineerniianesannness 500
GG D L =0 L1 (=) £ 501
16-7. ADC Reset Control Register (ADRSTCR) Field DeSCrPtONS ...vvuuviiueirieiiiiiiieiiniee i 503
16-8. ADC Operating Mode Control Register (ADOPMODECR) Field DeSCriptioNS ......vvveeeriiiirririinreriannnss 504
16-9. ADC Clock Control Register (ADCLOCKCR) Field DeSCrPtioNS ..uueiiiuresiiisressinsessainnrsssinnreasannness 505
16-10. ADC Calibration Mode Control Register (ADCALCR) Field DeSCrptioNS ....vvvveiveerisiiiiieiinrinieeiineianes 506
16-11. ADC Event Group Operating Mode Control Register (ADEVMODECR) Field Descriptions.........cccevvauues 509
16-12. ADC Groupl Operating Mode Control Register (ADG1MODECR) Field Descriptions .......cveeviviiueesinnnss 512
16-13. ADC Group 2 Operating Mode Control Register (ADG2MODECR) Field Descriptions ........voeevvieeiinnnnns 515
16-14. ADC Event Group Trigger Source Select Register (ADEVSRC) Field DescriptionS.......vvvvveiiiinierinnnnns 517
16-15. ADC Groupl Trigger Source Select Register (ADG1SRC) Field DeSCriptioNS ....vvvvvssesivisseiriinnesrannnes 518
16-16. ADC Group2 Trigger Source Select Register (ADG2SRC) Field DeSCriptionS ....vvevvvueirieeiinririeeinneinaes 519
16-17. ADC Event Group Interrupt Enable Control Register (ADEVINTENA) Field Descriptions .......cvvviieeriannns 520
16-18. ADC Groupl Interrupt Enable Control Register (ADG1INTENA) Field Descriptions .......ivvveeeiinineeninnnns 521
16-19. ADC Group2 Interrupt Enable Control Register (ADG2INTENA) Field DesCriptions ......vvvevvieeiieininninns 522
16-20. ADC Event Group Interrupt Flag Register (ADEVINTFLG) Field DescCriptions ......cocevviiiieieiiiineerninenss 523
16-21. ADC Groupl Interrupt Flag Register (ADG1INTFLG) Field DeSCriptionS ...uvveveiiiiuinsiiiinreiriinressnineess 524
16-22. ADC Group2 Interrupt Flag Register (ADG2INTFLG) Field DeSCrptions ....vvvveiiueirieeiiieinieerinrinnnenaass 525
16-23. ADC Event Group Threshold Interrupt Control Register (ADEVTHRINTCR) Field Descriptions .............. 526
16-24. ADC Groupl Threshold Interrupt Control Register (ADG1THRINTCR) Field Descriptions.......c.vvvvueeiinnns 526
16-25. ADC Group2 Threshold Interrupt Control Register (ADG2THRINTCR) Field Descriptions.........vveeviueenns 527
16-26. ADC Results Memory Configuration Register (ADBNDCR) Field DeScCriptions .......ccceviiiiiieiiiiinneiinnnns 528
16-27. ADC Results Memory Size Configuration Register (ADBNDEND) Field Descriptions .......cvveevvviieeeinnnns 529
16-28. ADC Event Group Sampling Time Configuration Register (ADEVSAMP) Field Descriptions ..........c.veues 530
SPNU596B—March 2018 List of Tables 47

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

13 TEXAS
INSTRUMENTS

www.ti.com

16-29. ADC Groupl Sampling Time Configuration Register (ADG1SAMP) Field Descriptions ........ccevvvevvinninns 530
16-30. ADC Group2 Sampling Time Configuration Register (ADG2SAMP) Field DeScriptions ........coevvieerinninns 531
16-31. ADC Event Group Status Register (ADEVSR) Field DeSCrptioNsS ...vvuveeiiiiereiiiiieriiieinaiessananneess 532
16-32. ADC Groupl Status Register (ADG1SR) Field DeSCriptioNS ....vvueeiiuiiieiriiiiisiieiiierieisesninseanes 533
16-33. ADC Group2 Status Register (ADG2SR) Field DeSCIPLONS ....ueieiiiieieiiiareiriinresnaneresaannnesananness 534
16-34. ADC Event Group Channel Select Register (ADEVSEL) Field DeSCrptionSs .....cvvvviseiiiinreiriinnnerninness 535
16-35. ADC Groupl Channel Select Register (ADG1SEL) Field DeSCIPtONS ..vuvvieeiiuiiiiieiiinieerinnnnaenaaes 536
16-36. ADC Group2 Channel Select Register (ADG2SEL) Field DeSCrPLONS ..vvuvvvseiiseiiiierisiiinerinnnenanes 537
16-37. ADC Calibration and Error Offset Correction Register (ADCALR) Field DeScCriptionS.......cvveeviviuneeiinnnss 538
16-38. ADC State Machine Status Register (ADSMSTATE) Field DeSCriptionS.....uvvveiiiiiiieiiinieeninnaenaaes 538
16-39. ADC Channel Last Conversion Value Register (ADLASTCONYV) Field DesCriptionS........cvveeeiviieerinnnns 539
16-40. ADC Event Group Results' FIFO Register (ADEVBUFFER) Field DeSCriptions .....vvveesiviiseiriinnesiiinns 540
16-41. ADC Groupl Results FIFO Register (ADG1BUFFER) Field DeSCriptions ....vouevvieeiisiirineiinriniieiineinnes 541
16-42. ADC Group2 Results FIFO Register (ADG2BUFFER) Field DeSCriptioNS ....ccueeiiiiieriiiieeiiinnnesaannss 542
16-43. ADC Event Group Results Emulation FIFO Register (ADEVEMUBUFFER) Field Descriptions ............... 543
16-44. ADC Groupl Results Emulation FIFO Register (ADG1EMUBUFFER) Field Descriptions ........cvcvevvieeinns 544
16-45. ADC Group2 Results Emulation FIFO Register (ADG2EMUBUFFER) Field Descriptions ..........cccvvvuaes 545
16-46. ADC ADEVT Pin Direction Control Register (ADEVTDIR) Field DeSCrptioNS.....cvvvveieriiiireiriinnersinnns 546
16-47. ADC ADEVT Pin Output Value Control Register (ADEVTOUT) Field DescCriptions ......vvvevviuririeeinneinnes 547
16-48. ADC ADEVT Pin Input Value Register (ADEVTIN) Field DeSCHPLONS .....vviieriiiiiieiiiieeaninnreasnneess 547
16-49. ADC ADEVT Pin Set Register (ADEVTSET) Field DeSCriPtiONS ..uuviiiuereiiiinrsiriiirsiinrsisninnssasinneess 548
16-50. ADC ADEVT Pin Clear Register (ADEVTCLR) Field DeSCIPtONS...vuuuiveeritiiiieiinsinieeraneiseeninssanes 548
16-51. ADC ADEVT Pin Open Drain Enable Register (ADEVTPDR) Field DesCriptionsS.....ccuvviiiiereiriinrerinnnnss 549
16-52. ADC ADEVT Pin Pull Control Disable Register (ADEVTPDIS) Field DeScCriptions .......vvvvveeeiiiinensiinnnns 549
16-53. ADC ADEVT Pin Pull Control Select Register (ADEVTPSEL) Field DeSCHptions .....vvevvieriiirerineiiieenans 550
16-54. ADC Event Group Sample Cap Discharge Control Register (ADEVSAMPDISEN) Field Descriptions ....... 550
16-55. ADC Groupl Sample Cap Discharge Control Register (ADG1SAMPDISEN) Field Descriptions.............. 551
16-56. ADC Group2 Sample Cap Discharge Control Register (ADG2SAMPDISEN) Field Descriptions.............. 552
16-57. ADC Magnitude Compare Interrupt x Control Registers (ADMAGINTXCR) Field Descriptions ................ 554
16-58. ADC Magnitude Compare Interrupt x Mask Register (ADMAGXMASK) Field Descriptions .........ccceevinnns 555
16-59. ADC Magnitude Compare Interrupt Enable Set Register (ADMAGINTENASET) Field Descriptions.......... 556
16-60. ADC Magnitude Compare Interrupt Enable Clear Register (ADMAGINTENACLR) Field Descriptions........ 556
16-61. ADC Magnitude Compare Interrupt Flag Register (ADMAGINTFLG) Field Descriptions .......cvvvvueeiinnnss 557
16-62. ADC Magnitude Compare Interrupt Offset Register (ADMAGINTOFF) Field Descriptions .......cvvvevvieeians 557
16-63. ADC Event Group FIFO Reset Control Register (ADEVFIFORESETCR) Field Descriptions ........cvvueeuas 558
16-64. ADC Groupl FIFO Reset Control Register (ADG1FIFORESETCR) Field Descriptions ......c.vvvviuieeiinnnss 558
16-65. ADC Group2 FIFO Reset Control Register (ADG2FIFORESETCR) Field Descriptions .......ccvviueiiieenans 559
16-66. ADC Event Group RAM Write Address Register (ADEVRAMWRADDR) Field DescriptionS..........ccceu.... 559
16-67. ADC Groupl RAM Write Address Register (ADG1RAMWRADDR) Field DescriptionS ......oveevivviueeiinnnss 560
16-68. ADC Group2 RAM Write Address Register (ADG2RAMWRADDR) Field Descriptions .....c.vvvveiieinieninns 560
16-69. ADC Parity Control Register (ADPARCR) Field DeSCHPLIONS . ...uueiiiiiieiiiiiee i ersainresannnsssnanneess 561
16-70. ADC Parity Error Address Register (ADPARADDR) Field DeSCriptioNS....uuvviuussiriisiesiiinineininnnessinnnes 561
16-71. ADC Power-Up Delay Control Register (ADPWRUPDLYCTRL) Field DescCriptionS......ccvvveerieeiiieininnians 562
16-72. ADC Event Group Channel Selection Mode Control Register (ADEVCHNSELMODECTRL) Field
97 1] o 562
16-73. ADC Groupl Channel Selection Mode Control Register (ADG1CHNSELMODECTRL) Field Descriptions.. 563
16-74. ADC Group2 Channel Selection Mode Control Register (ADG2CHNSELMODECTRL) Field Descriptions.. 563
16-75. ADC Event Group Current Count Register (ADEVCURRCOUNT) Field DeScriptions .......coeeviviineesinnnns 564
16-76. ADC Event Group Maximum Count Register (ADEVMAXCOUNT) Field DesCriptionS......ccvvvueivieerinninns 564
48 List of Tables SPNU596B—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS

INSTRUMENTS

www.ti.com
16-77. ADC Groupl Current Count Register (ADG1CURRCOUNT) Field DeSCriptions ......coevvieriinirineiineinnes 565
16-78. ADC Groupl Maximum Count Register (ADG1MAXCOUNT) Field DescCriptionS.....cccvviviiereiiiinnnrinnnnss 565
16-79. ADC Group2 Current Count Register (ADG2CURRCOUNT) Field DeScCriptions .....ccuvviviseeiiiinnnsinnnnss 566
16-80. ADC Group2 Maximum Count Register (ADG2MAXCOUNT) Field DescriptionS......coevvveeiiinirieeinneinnes 566
17-1. N2HET RAM BasSE ACGUIESSES 4 uuuuttiuseisseratsasssssssaase ettt sisssaassrasstaisesanrsannerasiannen 577
17-2. NZ2HET RAM BanK STUCIUIE «uuuiustiiuteiiseiisesistissesssissesassssisssasssssesasssssnesaeisineinieranis 578
17-3. Pin Safe State Upon Parity Error DEtECHON «..uueisueirseiissisaeiite e iaessiassaasssiassars s sannssanrsanes 579
17-4. N2HET Parity Bit MapDing ... .eeeeiaeeeiseeeeraneesaaaneessaane s ssannessaaanessaannssssaansassaannnessannnesssns 580
17-5. Prescale Factor RegiSter ENCOOING . .ueeuiuueeiiiiseeiinasesiiisnesisassessanssessaansssssannrsssaannssssannnessnns 581
17-6. Interpretation of the 7-Bit HR Data Field........cvvieiiiniiiiiiiiiirini s s r s e saaeanees 582
17-7. Edge Detection Input Timing for Loop ReSolution INSIIUCLIONS ....vviiiiiiiiiie i rriiee e rrniae e sananeeeas 592
17-8. Edge Detection Input Timing for High Resolution INStrUCtIONS . ....uviiiiiiiiiiiiiiii i i ee e 592
17-9. Input Buffer, Output Buffer, and Pull Control BENAVIOK .......viieeiiiiiiiiiieesaaie e sannnesssanneessannneens 597
17-10. N2HET Pin DiSable FOaIUIE .. uutiuteiseiaseisatiassesss it tass s st sa s ras e sas s saseraseaannens 598
17-11. Pulse Length Examples for SUPPresSion FIlter ... ..ueuiriieeiiii i s aneeeaas 599
17-12. Interrupt Sources and Corresponding Offset Values in Registers HETOFFX......cvviiiiiiiiiinninineinneinns 600
o N\ DA o | I L= 0 1S3 (T 606
17-14. Global Configuration Register (HETGCR) Field DeSCIPLONS ..uuueeiiiiuieriiiireisintesriinnrsssinnressainness 607
17-15. Prescale Factor Register (HETPFR) Field DeSCriPtiONS ....uuivuseiiieiiieeiitiniiesianss e sniessanssnnesanes 609
17-16. N2HET Current Address (HETADDR) Field DeSCHIPONS ....viuueieiiiiiiiiiiee e sraieessnane s snanessannnenss 610
17-17. Offset Index Priority Level 1 Register (HETOFF1) Field DeSCrptionS ....uuvviiueieiiiiieeiiinnesrinnneisnineess 611
17-18. Interrupt Offset ENCOAING FOIMAL . ... uueieiiiatiise it s e s s s e s ar e s r s raesaneaaaness 611
17-19. Offset Index Priority Level 2 Register (HETOFF2) Field DeSCHPtONS .....vviiieiiiiiiieeiiiiee e ennneess 612
17-20. Interrupt Enable Set Register (HETINTENAS) Field DeSCrptioNS ...vvuereiiiiereiriiiniiineinninessaninneess 613
17-21. NHET Interrupt Enable Clear (HETINTENAC) Field DeSCHPONS ..vvvviieiriniiiieiiieiiieerinsisiessinsianes 613
17-22. Exception Control Register 1 (HETEXC1) Field DeSCHPLIONS .. ..uueiiiiiiiiiiaereiiainessninessaannessannnness 614
17-23. Exception Control Register 2 (HETEXC2) Field DeSCIPLIONS ..uueeiriiutririiiereiiiinsiniinsesisinnsianinnesss 615
17-24. Interrupt Priority Register (HETPRY) Field DeSCHPONS v.uuiiutiiiieiiiiniriississiine s snessinssannesanes 616
17-25. Interrupt Flag Register (HETFLG) Field DeSCHPHONS .. ... ueieiieteeiaiteeasaiae s ssnians s snnnne s ssannnessannneeans 616
17-26. AND Share Control Register (HETAND) Field DeSCIPLONS +.uuuisiiiitreiiiinneirninneessinnnsisainnssanannesss 617
17-27. HR Share Control Register (HETHRSH) Field DeSCIPLONS «..uvieeiiieiiieiiririts i rnasssessinssanes 618
17-28. XOR Share Control Register (HETXOR) Field DeSCHPONS ... .ueieiiiiiieiiiieeiiiieersiaaeersnnanesananneeas 619
17-29. Request Enable Set Register (HETREQENS) Field DeSCHPlONS...uvivvuteiiiiireiriinnerriinessiinnrsasanneess 620
17-30. Request Enable Clear Register (HETREQENC) Field DeSCrIPtONS «..uvviiutirisiieiiierieinessinesnneesnnes 620
17-31. N2HET Direction Register (HETDIR) Field DESCIPHONS . ...veiiieieiiiiiteiiianeesaaianessaanneessannessananneess 621
17-32. N2HET Data Input Register (HETDIN) Field DeSCIPLIONS .uvuiuuuteiriiereiriinesrsiinesisnisnssssinnesisnnnnesss 622
17-33. N2HET Data Output Register (HETDOUT) Field DeSCHPLONS +..vueeriutireirinrirseiineineernnsisiessinnsanes 622
17-34. N2HET Data Set Register (HETDSET) Field DeSCHPONS .. vvuuteiiseiiieeristiissssissinneriseisissrisssnnerns 623
17-35. N2HET Data Clear Register (HETDCLR) Field DeSCHPLONS «.uuuuteirieteiiiiinreisiinesisiinnssisnnesiannnnenss 623
17-36. N2HET Open Drain Register (HETPDR) Field DeSCrPtiONS «..ueuueeiistirieririiiseiiisinesrnasissssinnsanes 624
17-37. N2HET Pull Disable Register (HETPULDIS) Field DeSCIPUONS ...uviiieieiiiiieeiiianreraainnessnanneessanneess 624
17-38. N2HET Pull Select Register (HETPSL) Field DeSCIPLONS. .. uivuuetersiireisiinessssinssiaaisnsssainnsssannnnesss 625
17-39. Parity Control Register (HETPCR) Field DeSCHPLONS .. vuuuuristeiseiiueininsiansssnssansrassianssanssansssnns 626
17-40. Parity Address Register (HETPAR) Field DeSCHPHONS .. .uutiiiieiiiiteiaiinesssaineessninne s saannessannnnesss 627
17-41. Parity Pin Register (HETPPR) Field DeSCrIPUONS . .uuuiiutteisiaeeiisinessssisssissinsssssinsssisansssssannnessas 628
17-42. KNOWN State 0N Parity ErTOr. ...t s e s e s s n s e saa e aannens 628
17-43. Suppression Filter Preload Register (HETSFPRLD) Field DeSCriptionS......vvveviiseiiiieriiiieirinnnnenaaes 629
17-44. Suppression Filter Enable Register (HETSFENA) Field DeSCriptions ....uuiiviieieiiiiissiiiieerriinnessnineess 629
17-45. Loop Back Pair Select Register (HETLBPSEL) Field DeSCHPLONS +..uuvivueeriuririeeiiseiiieeiinsisiessinnianess 630

SPNU596B—March 2018 List of Tables 49

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS
www.ti.com
17-46. Loop Back Pair Direction Register (HETLBPDIR) Field DeSCIPtONS ..vvvuiiiiueiiiiiiieiiiniarrinrnnennes 631
17-47. NHET Pin Disable Register (HETPINDIS) Field DESCHPLONS .uvvvuseiiseirinriinrsriseiineiriseraseisisssinnianns 632
17-48. INSIIUCTION SUMIMAIY . uuutetiattetsaatessaaasessaas s ssaaa e s saasan et ssaase st sasasessaaasasssansnsssannnnssssnnnessns 633
17-49. FLAGS Generated DY INSLUCHON .u..uuiiieiiiiie i e s e s rs e st e s e aaanens 634
17-50. Interrupt Capable INSITUCHIONS ...ttt ettt e e s s e e s s s a e et sann e s saannn s s aannnnssaannnesnn 634
17-51. Arithmetic / BitwiSe LOQIC SUD-OPCOAES ... uuuiiiiiutesiiianeiiistesisisssssasressaannsssainrsssannnssaannnssssnns 646
17-52. SOUICEe OPErand CROICES ..t uutiiustiteiseiaeera s st ta s s s st s s e sa s e s s e ts s e san e aannsranrans 646
17-53. Destination OPerand ChOICES ....uuiuueeiiiiteeiianteeraate et e s aane s saaanre s aaannessaannnsssaannassaannnessnn 646
] 1 = oo Yo 1o 647
17-55. Execution Time for ADC, ADD, AND, OR, SBB, SUB, XOR INStrUCHONS +.uuuuieiirrrrereeernnnnnirrrrerreeeenes 647
17-56. MOVE TYPES fOr ADM B2 . uutiitiistiite ittt et s s s s a s et s s s s e s s et s a e s raan e naneaas 652
17-57. Edge Select ENCOdING fOr AP CINT 1. uuttiiiiitetiaatesirste s ssainsessaaes s ssanassssassnesssannnsssannnnssns 655
17-58. Branch Condition ENcoding fOr BR ... .uuiuueiiieiiiiiieiiite i s s s sse s s s ss s e s iar s e sansaaaness 658
17-59. DADMG64 Control Field DeSCHPLON ... ue ettt ieeeiaa et aaae et saas e s saaane s ssan e e ssaanr e s saanneesaanneesanns 663
17-60. Event Encoding FOrmMat fOr ECNT 1. uuuueiiiiseiiietesiiitnessisanessaies s ssansssssaasssssassnsssannnesssannnnssas 671
17-61. Magnitude Compare Order fOr MCMP ... ettt s r s s st an e ranes 673
17-62. Move Type ENCOdiNG SEIECHON «..uueiseiieiritiie s r e aaaness 676
17-63. MOV64 Control Field DeSCIPIONS . .uuueiisssetsissessaiastessniansssainrssaasessasanssstaasnsssaannnsssannnsssas 680
17-64. Comparison Type ENCOdiNg FOMMAL. .. ..uuuriruteieiiiee st eree s s s s r st s s sneranes 681
17-65. Counter Type ENCOdING FOMMIAL ... .u ettt ettt it e et e s s e e ss e e s s s s e s saannn s s saannnssaannnesnn 683
17-66. Comparison Type ENCOdiNG FOMMI@. ..uuuiuueeiiiiieeiiiie i s e saire s s s s s saannr e ssanreaanns 690
17-67. RADMG64 Control Field DeSCriPtiONS. ... e uuesistsiseiatesiasiassssrssse e saee s sass s sasssanesainssanns 690
17-68. Step Width ENCOAING fOr SCNT 1. utiiseiiseiiietiistsrse it ra s s ra s raneaannens 696
17-69. SHIFT MODE ENCOING FOMMIAL + . uuutseiiiatesssssessianssssisesssssnssssassesssassssssanssssssansnsssannnnsssns 698
17-70. SHIFT Condition ENCOOING +.uuuuuutiteiseiseeratsrts s sane e ss e s s s e s s s sae s sas e ssn s s rsaessanrans 698
17-71. Event Encoding FOrmMat fOr WCAP ...ttt e r et s s s aee s ss e s s s e e s saanne s s aann e s sannnneesnn 701
17-72. Event Encoding FOrmat fOr WCAPE ...ttt s s sssiae s s ssias s ssaan st asanne s ssannnessas 703
18-1. CPENA/ TMBX Priorty RUIES . ..cuietetiieteetsaaetessaaaneessaaneessaanneesaasnnessaannessaannnessaannnsssannnessnn 712
S o To [T £ <To @0 g1 (o I == Tod (] £ 715
RS T I T o 717
R B 1O - 20 AN 1 717
18-5. Field Addresses of the WCAP, ECNT, PCNT EXAMPIE .. .cveinniiiiiiiiiiiiiie e inainessninne s ssannesssannneens 718
18-6. 32-Bit-Transfer of Data FieldS ....cuviiriiiiiiiiiiiiiiiiiii i 719
18-7. Destination BUfer ValUES .....uuiieiiiiiiie it s s s s ra s s e e s as e s n e rneaas 719
18-8. 64-Bit-Transfer of Control Field and Data FieldS .......cvvieiiieiiiiiiiiiiiiinirin s nenaees 720
18-9. Destination BUfEr ValUES ...vuiiisiiisiiiiieiiiiiiisi i s s s s r e raaenas 720
RS B KO T O o g1 0 I =TT (=T g F= T o oo 721
18-11. Global Control Register (HTU GC) Field DeSCIPHONS ... ueteiieeeiiaineessinessannnessnannesssannnessannnesans 722
18-12. Control Packet Enable Register (HTU CPENA) Field DeSCrptioNS ...vvuueiiiiiieiiiiissiiinnesninnnensainness 723
18-13. CPENA WHE RESUIS .o ueiieiiitiiit ettt e e st e s s s s e et e s s e e s s a s e e s n e rnneaas 723
18-14. CPENA REAU RESUIIS 1 tuuuttistiiseiiatirseiisesss s s e s s s st s s s st s s s e ra e s s s r e rneaas 723
18-15. Control Packet (CP) Busy Register 0 (HTU BUSYO0) Field DeSCHpPLioNS ...vvveureiiiinineiiiinnesiinnneerninnnss 724
18-16. Control Packet (CP) Busy Register 1 (HTU BUSY1) Field DESCHPLONS ..vvvveereriieeeerennneerrnnnneernnnnees 725
18-17. Control Packet (CP) Busy Register 2 (HTU BUSY2) Field DeSCHPLONS ...vvveieiiiiineiiiinreeinanneeennnness 725
18-18. Control Packet (CP) Busy Register 3 (HTU BUSY3) Field DeSCrpPLioNS ...vvvvueeiiiinineiiiinsesiinnnsesninnnss 726
18-19. Active Control Packet and Error Register (HTU ACPE) Field DeSCriptionS ... ..vvvveeiiuiiriieiinriniierineinnes 726
18-20. Request Lost and Bus Error Control Register (HTU RLBECTRL) Field Descriptions ........cccevvviieeninnns 728
18-21. Buffer Full Interrupt Enable Set Register (HTU BFINTS) Field DeSCriptions .....cvvvveieiiiiirerninnneisninness 729
18-22. Buffer Full Interrupt Enable Clear Register (HTU BFINTC) Field DeSCrptioNS ... cvevviutivieerineiiieerineinnes 729
50 List of Tables SPNU596B—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

13 TEXAS

INSTRUMENTS

www.ti.com

18-23. Interrupt Mapping Register (HTU INTMAP) Field DeSCrPtiONS ....uveivutireeiitirieeiineinieeransisnessinnsanes 730
18-24. Interrupt Offset Register 0 (HTU INTOFFO) Field DeSCHPONS. ...uviiieteiiiae i araine e rnenn e snnnneeas 731
18-25. Interrupt Offset Register 1 (HTU INTOFF1) Field DeSCrPtiONS. ..uuviiiiuetiriiiereiriieisiiessisinesianinnenss 732
18-26. Buffer Initialization Mode Register (HTU BIM) Field DeSCrPtONS . ..uvvueivieiiiiieiiieiiieniee s sinnenaees 733
RS B = TV 3 (=T G 11> 2= o o 733
18-28. Request Lost Flag Register (HTU RLOSTFL) Field DeSCrHPLONS wuvviiuiieiiiiisrininiensiinnsisiinessinannness 735
18-29. Buffer Full Interrupt Flag Register (HTU BFINTFL) Field DeSCHPONS +uvuviviutiiieeiiiirieeiineininesinninness 735
18-30. BER Interrupt Flag Register (HTU BERINTFL) Field DeSCrptioNS......uuiiiiiiriiiiiieirniieeernnnaeesnnnneeas 736
18-31. Memory Protection 1 Start Address Register (HTU MP1S) Field DeSCriptionS......vvveesiviiseiriinneriinnns 737
18-32. Memory Protection 1 End Address Register (HTU MP1E) Field DeSCrPtioNS .....c.ccvviiriieiinririneiineinnes 737
18-33. Debug Control Register (HTU DCTRL) Field DeSCHPONS ....uueieiiiiteeiiiaeeiiaiee s e e rnnnn e sananneeas 738
18-34. Watch Point Register (HTU WPR) Field DeSCIPUONS +..uueiiisieeeiiiinnsiaiisesisisssisassesisannnsssannnesas 739
18-35. Watch Mask Register (HTU WMR) Field DeSCrPtiONS. .. uuueieeiiieeriisiissniarsissriasiasssnsssansssinssannss 739
18-36. Module Identification Register (HTU ID) Field DeSCHPONS. ... .ueieiiiite it iriie e rraiee s reiae s rannaeeas 740
18-37. Parity Control Register (HTU PCR) Field DeSCrPHONS .. .uuutiiiieteiiiineisiieressiinesinnissssssannssisnnnnesss 741
18-38. Parity Address Register (HTU PAR) Field DeSCriPtiONS «..uueivseiiieiiieeiiisinesisnnesisessiessannssaesanes 742
18-39. Memory Protection Control and Status Register (HTU MPCS) Field Descriptions ..........coeeviiiiiinniinnnns 743
18-40. Memory Protection 0 Start Address Register (HTU MPOS) Field DeSCriptionS......vvveesiviiseiriinneriinnns 746
18-41. Memory Protection End Address Register (HTU MPOE) Field DeSCriptionS......vvvevviiiiiiiiinninineinneinnes 746
18-42. Double Control Packet MEmMOrY Map . ... iiiieeiaaiee st s saaanre s saaar e s saaansssaaanrssaaanresaaanneeaanns 747
18-43. Initial Full Address A Register (HTU IFADDRA) Field DeSCrPliONS. .. vvuutsiiiitreisiinneiriinnessiinnreasannness 748
18-44. Initial Full Address B Register (HTU IFADDRB) Field DeSCriptioNS. . ..uvvieiiiisiiieiiieriieiieinnessinnenness 748
18-45. Initial N2HET Address and Control Register (HTU IHADDRCT) Field DeSscriptionS........vvvveeiiininneninnnns 749
18-46. Initial Transfer Count Register (HTU ITCOUNT) Field DeSCHPLONS ... .uuveiiiiutriiiiineriiinnsinsinessananeess 750
18-47. Current Full Address A Register (HTU CFADDRA) Field DeSCrPtONS....vuvivisiiieiiieriiiieininesnnnesnnns 751
18-48. Current Full Address B Register (HTU CFADDRB) Field DeSCrPtiONS . ....vvviereiiiaieeiiianresninneeaannnness 752
18-49. Current Frame Count Register (HTU CFCOUNT) Field DeSClPLONS ....uviiviueieiiiininsiiinnesrinnnessnineess 753
18-50. Application Examples for Setting the Transfer Modes of CP Aand B of aDCP .....ccvvviiiiiiiiiiiiininnnnns, 754
T T €1 (@ B @ o] =T ] 1= =N 764
19-2. GIO Global Control Register (GIOGCRO) Field DeSCrPLONS +..uuuseiriuureiriintssraisrersiinnsisainnsassanness 765
19-3. GIO Interrupt Detect Register (GIOINTDET) Field DeSCIPLONS ..vvviiiererriaererraineessasnresaasnnersaanneess 766
19-4. GIO Interrupt Polarity Register (GIOPOL) Field DeSCHPHONS. ... .uueiiiiteiiiieerniiee e ranine s snanne s sannaeens 767
19-5. GIO Interrupt Enable Set Register (GIOENASET) Field DeSCHPLONS ...vvvvviieteiriiaeiiiiineeiiiinnsianinness 768
19-6. GIO Interrupt Enable Clear Register (GIOENACLR) Field DeSCHPLONS ...uvvieeiiutiriieiiseinieerinnernesanes 769
19-7. GIO Interrupt Priority Register (GIOLVLSET) Field DeSCHPLONS ..vvviveivueirinriiseiiseiiierississssinsianes 770
19-8. GIO Interrupt Priority Register (GIOLVLCLR) Field DeSCHPLONS ..uviviuereiriiereirninrersiinneisninnssisineess 772
19-9. GIO Interrupt Flag Register (GIOFLG) Field DeSCIPLONS ..vvureiiseiiiieriatiiisesisiiinerasisissaarssnaesns 773
19-10. GIO Offset 1 Register (GIOOFF1) Field DeSCHPLONS . ...ueeiiieiiiaieeiaaiaessaanessssansessaanressaannaeens 774
19-11. GIO Offset 2 Register (GIOOFF2) Field DeSCHPLIONS .uuueeiiiiueeiiiiiaesiniinsesisinsssisasssssannssssaannnesas 775
19-12. GIO Emulation 1 Register (GIOEMUL) Field DeSCrPtiONS ..uvuueiiseirieeiineirissritsrissineinnsssansisinssannss 776
19-13. GIO Emulation 2 Register (GIOEMU2) Field DeSCHPLIONS ...uuuueteiiiiteeiaieeernainnessainnessaannessannneess 777
19-14. GIO Data Direction Registers (GIODIR[A-B]) Field DeSCIPLONS .. .uuiviuuteiriinrserninrersiinnsinninnssisaneess 778
19-15. GIO Data Input Registers (GIODIN[A-B]) Field DeSCHPLONS .uevueirieeiineireerireriaeiaeiniesraeisinesannss 778
19-16. GIO Data Output Registers (GIODOUT[A-B]) Field DeSCHPLIONS ....iueiiiiiiiiiiiiii i rrniaeerananneeas 779
19-17. GIO Data Set Registers (GIODSET[A-B]) Field DeSCrptioNS .. ...ueuiiieriiriieesiriinesiisiinssisninnssiannnnsas 779
19-18. GIO Data Clear Registers (GIODCLR[A-B]) Field DeSCHPLONS «..uvviieriiueirinriiteiineinieeriseiasssineianess 780
19-19. GIO Open Drain Registers (GIOPDR[A-B]) Field DeSCHPLONS .. ..uviiitteiiiaeeesrainesaninnnesaannnssaaannesss 780
19-20. GIO Pull Disable Registers (GIOPULDIS[A-B]) Field DeSCrptioNS ..uivuieiiiiiseiniiieiiiinirnineeananeess 781
19-21. GIO Pull Select Registers (GIOPSL[A-B]) Field DeSCriptiONS...uvuueirieeiinsirieeritisssiineinnesransisineainnss 781
SPNU596B—March 2018 List of Tables 51

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS
www.ti.com
19-22. Output Buffer and Pull Control Behavior for GIO PiNS ....vuueiieiiiiiiiiiniiirisine i nsssnas e sans 782
20-1. Parameters of the CAN Bil TimME 1.uuiieiiiisiiiiriiri s r e rnes 787
20-2. Message Object Field DeSCIPLIONS 1.uuuueiiisteeiristesranatrsssasressaanrsssaanssssasrssaainsesasannstaannnssss 794
20-3. Message RAM Addressing in Debug/Suspend and RDA MOAE .....vviiviiiiiiiieiiiiiiieiiiiineiaeaniesnans 796
20-4. Message Interface Register SetS 1 @nd 2 ...vuueiveiiisiirnerisiairiiasia i s 798
20-5. Message Interface REQISIEr 3 . .uuuiiiiuusiiiietetiitee i srain s ssaae s ssaas s s aaaaestsannessannnnssns 800
P20 G T o (VB @ 10 B =T RS] (=T £ 819
20-7. CAN Control Register Field DeSCHPONS .. ... .eieiiiiieiiiate it ra e s s e ssaaan e saane e saannesananneess 821
20-8. Error and Status Register Field DeSCIPLIONS . .uuuivuueeiiiisesirissessiintesiaasssssaanressaannrssaannrsasainnss 823
20-9. Error Counter Register Field DeSCrIPtONS ... uutireeiitirte it riar s sar e e sainsranes 825
20-10. Bit Timing Register Field DeSCIPLIONS ...t iiiteeiaateeasaanressaaare e saan s s saaannssaaannessaannnssaannnesss 826
20-11. Interrupt Register Field DeSCHPLIONS . .uuueiiiuteeiriteisiiesrsits s s ssase s ssaars s saannessaannnesss 827
20-12. Test Register Field DeSCHPIONS ... ueeuuttrute ittt st s e s s raas s s s saan s s s ranessanssannesns 828
20-13. Parity Error Code Register Field DeSCIPHONS ...iuueeeiiiiiesiiaieetsaanee s saateessanressaannesaaanneeaaannness 829
20-14. Core Release Register (DCAN REL) Field DeSCHPLONS 1..uuueiiiieeeiiiineesiiinsnsisanssessaansssssannnsssannnes 829
20-15. Auto-Bus-On Time Register Field DeSCHPONS .. vuueiuterseiaeisissraseissssias s raarsrirsrans s 830
20-16. Transmission Request Registers Field DeSCHPLIONS . ..uueueteiriiearaiieeraaiee s saaar s ssanressaannasaannnes 831
20-17. New Data Registers Field DeSCrPLONS . .uutuuetetiiatesiastreisastessasasesssanssessassnssaaannesisasnnstaainnesss 833
20-18. Interrupt Pending Registers Field DeSCPLONS ..uuuueirteiiueiiieriaeiisesiassir i rarsrirsraessiassannseaes 835
20-19. Message Valid Registers Field DeSCHPHONS . ...ciieeiiiiitet it rraeeesraanr e saanr e sranresaaannesaaanneess 837
20-20. Interrupt Multiplexer Registers Field DeSCHPtONS 1. .uuueiiiiteiiiieeiriites s s s ssainreasanness 838
20-21. IF1/IF2 Command Register Field DeSCHPLONS .uuvuuiiiuteiiteiiiiniseiieisie s aanneaaes 840
20-22. IF1/IF2 Mask Register Field DESCHPLIONS . uuuuusirusersrirnssraseiaserissiassssisssasterass s 842
20-23. IF1/IF2 Arbitration Register Field DeSCHPLIONS ..uvuuueiiiiiteiiiitssiiitressiinrsssainssssinnrsssainnssasannenss 843
20-24. IF1/IF2 Message Control Register Field DeSCHPLONS .uuiueiretiineiririitsriss i e sarsrnassns 845
20-25. IF3 Observation Register Field DeSCPLIONS .. .uuuieeeeiiaere e raaateesaanressaanressaanneesaaanresaannnesaaannesss 847
20-26. IF3 Mask Register Field DeSCIIPIONS .. uuuuiiuueeiiiunesisissessanstsssaaassessaasrsssaannsessannnsssasnnssassnesss 849
20-27. IF3 Arbitration Register Field DeSCrIPtONS ..uuuuuiieiiite i sias s rar s s s eaaees 850
20-28. IF3 Message Control Register Field DeSCHPLIONS .. .uee ittt iiaee s saate s rraneesraanrerraannsssaanreasanness 851
20-29. IF3 Update Control Register Field DeSCHPLIONS w.uuuuueeiiriiesiaiineesisissesisissessaansssssannssssannnessaannns 853
20-30. CAN TX 10 Control Register Field DeSCrPLONS «..uutiveeiieirieeiisiriesirrs s rass s sanreres 854
20-31. CAN RX 10 Control Register Field DeSCrPtiONS ... .. ..eeiiiieeeiaaiaessaantesssasressaanressaannrssaaanresaaanness 855
P2t R 1 T 0] 1o 18] = U1 0] L 860
P22 @ [ Tox 1T 1Y oo = 867
P2 ST I o L= 151 (=] £ 880
21-4. SPI Global Control Register 0 (SPIGCRO) Field DeSCrPtiONS «.uvuueeiiiieeiiiiiesisiisnesisnsssssannsessannnes 881
21-5. SPI Global Control Register 1 (SPIGCR1) Field DeSCHPLONS «..vvvueeiiutiriteiieinieeiisssiserinssiseraneaanes 882
21-6. SPI Interrupt Register (SPIINTO) Field DESCHPONS +uvuueiiueirseiissiriseristirareiaassirsraesasesaraseans 883
21-7. SPI Interrupt Level Register (SPILVL) Field DeSCIPLONS «.uuetivsuueesiiinissisisnsssannsssiainssssinnnsssainnes 885
21-8. SPI Flag Register (SPIFLG) Field DeSCIPLONS w.uuutiuteiiteiieerissinsssisssins s iasssisssansssnsssansans 886
21-9. SPI Pin Control (SPIPCO) Field DeSCIIPLONS 1.uuuiussiiteiseiaseisissiassissssassssasssassssiss e 889
21-10. SPI Pin Control Register (SPIPC1) Field DeSCIPLONS +.uvuueeiiriineeisiinsesisisssssanssesiaansssisannsessannnes 890
21-11. SPI Pin Control Register 2 (SPIPC2) Field DeSCrIPtONS «.1.uuietiisiiieiiteriasansniesrassssiassnnnssnassanes 892
21-12. SPI Pin Control Register 3 (SPIPC3) Field DeSCIPONS «..uuiieiiisiiiiseiieriseininerassssesannsssenanes 893
21-13. SPI Pin Control Register 4 (SPIPC4) Field DeSCIPLONS 1.uuuetiiiisesiiiiesisiissesiansssisinnssssannnsssainnns 894
21-14. SPI Pin Control Register 5 (SPIPC5) Field DeSCrIPtONS «..uuuetiisiiieiiterissiniesrasessessnanssnaesanes 896
21-15. SPI Pin Control Register 6 (SPIPCG6) Field DeSCIPONS «..uvuiietiissiiiseiiirise i sanrsssenanes 898
21-16. SPI Pin Control Register 7 (SPIPC7) Field DeSCrIPLONS 1.uuueiiiiiseiiiiaesisiinsesiainsnsisiinssssannnsssainnns 899
21-17. SPI Pin Control Register 8 (SPIPC8) Field DeSCrIPtONS «..uuuetiiiiieiieiiseiasniesraessessannssnaesnes 900
52 List of Tables SPNU596B—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS

INSTRUMENTS

www.ti.com
21-18. SPI Transmit Data Register 0 (SPIDATO) Field DeSCrPtONS . ..uuviseiitiriteiieisie s nreraneaaes 901
21-19. SPI Transmit Data Register 1 (SPIDAT1) Field DeSCrPtONS . ..uuviseiitiriseiiisisrisininsnseranenaaes 902
21-20. Chip SeleCt NUMDEI ACHVE ... uutsiiiiteiii it s e s st s e et sa st e s s s s n s s s nr e s sanneeanns 904
21-21. SPI Receive Buffer Register (SPIBUF) Field DeSCHPLONS ..uvvutiiseiintiiiieiieisiessianssinssnnssnnernnesanes 905
21-22. SPI Emulation Register (SPIEMU) Field DESCHPONS uvvvuseirustrississesisrirssiiseiainerisiasssinrsansrn 907
21-23. SPI Delay Register (SPIDELAY) Field DeSCHPLONS . .uuuiiiuesiiiiiesisiesisiissesisissssssainssssannnsssaannns 907
21-24. SPI Default Chip Select Register (SPIDEF) Field DeSCIIPtONS .uvvuueiitiriieiiieiiiariisrinerineriseiaeanaes 910
21-25. SPI Data Format Registers (SPIFMT[3:0]) Field DeSCHPLONS «.vvvistirstiinteriseiinnisinerassisisssinssrinerns 911
21-26. Transfer Group Interrupt Vector O (INTVECTO) «uuuuueeiiinteiinistsessistesiannsnsssasssssannnssssannssssannness 913
21-27. Transfer Group Interrupt Vector 1 (INTVECTL) wuuuutiiuteiineiiirisniisesiarsisssisssannssinssansssnnssannssnes 914
21-28. SPI Pin Control Register 9 (SPIPC9) Field DeSCIIPONS «..uviiietiissiiiseiieriseinineasssssnnrssenans 916
21-29. Multi-buffer Mode Enable Register (MIBSPIE) Field DeSCHPLONS ...uvvviieesiiiiieiiiiiesiiiisesininesisanns 917
21-30. TG Interrupt Enable Set Register (TGITENST) Field DESCHPONS ..vvvutirieeiieirieriintirineiinerineianeiaes 918
21-31. TG Interrupt Enable Clear Register (TGITENCR) Field DeSCrptioNS.......eiiiiiieiiiiieeiiiiiiesinaneeaannnss 919
21-32. Transfer Group Interrupt Level Set Register (TGITLVST) Field DeSCriptions ......cevvviiieieiniinneiniiineainnns 920
21-33. Transfer Group Interrupt Level Clear Register (TGITLVCR) Field DeSCriptions .......ccvveevieirinriineiianns 921
21-34. Transfer Group Interrupt Level Clear Register (TGITLVCR) Field DeScriptions .......ioeeeviiiineieriinneeennns 922
21-35. Tick Count Register (TICKCNT) Field DeSCIPLIONS . .uuuuiiustetiiisssessinssesisissssssinressaannsssainnrsssainness 923
21-36. Last TG End Pointer (LTGPEND) Field DeSCrIPtONS «..uuiueirieeiiseiriesineries s snisssanssssssinssanaesnes 924
21-37. TG Control Registers (TGXCTRL) Field DeSCHPtIONS ... eeeiiiiaesiaaeeersaaane s raannasssanresraanreesaannees 925
21-38. Multi-buffer RAM Uncorrectable Parity Error Control Register (UERRCTRL) Field Descriptions.............. 928
21-39. Multi-buffer RAM Uncorrectable Parity Error Status Register (UERRSTAT) Field Descriptions ............... 929
21-40. RXRAM Uncorrectable Parity Error Address Register (UERRADDR1) Field Descriptions ..........ccceevenn.. 930
21-41. TXRAM Uncorrectable Parity Error Address Register (UERRADDRO) Field Descriptions .........vvvvueeennn. 931
21-42. RXRAM Overrun Buffer Address Register (RXOVRN_BUF_ADDR) Field Descriptions .......c.voevvvieeinenns 932
21-43. 1/O-Loopback Test Control Register (IOLPBKTSTCR) Field DeSCrptioNS ...vvvisrivsiriseiineiiseiieininnians 933
21-44. SPI Extended Prescale Register 1 (EXTENDED_PRESCALEL) Field Descriptions ......cvvvvvureiiiinneeinnns 935
21-45. SPI Extended Prescale Register 2 (EXTENDED_PRESCALE2) Field DeSscCriptions ......cvveivieerinrirnnnnns 937
21-46. Multi-buffer RAM RegiStEr SUMIMEAIY .. uuttiuseiueersssssssssrsrase sttt raaeiaisssarrraneranes 940
21-47. Multi-buffer RAM Transmit Data Register (TXRAM) Field DeSCrptioNS .. ..uvviiviereiiiineiiiinnniineeianans 941
21-48. Chip SeleCt NUMDEE ACHVE .t u ittt r e e et e s s e s a s s s e s e s s e aan e s anneanees 943
21-49. Multi-buffer Receive Buffer Register (RXRAM) Field DeSCrPtONS ....cvieieiiiiieeiiiie e iviieesraieeeeannans 944
22-1. Superfractional Bit Modulation for SCI Mode (Normal Configuration) ........vvvvveeeiriieeiiiiieiniinerians 961
22-2. Superfractional Bit Modulation for SCI Mode (Maximum Configuration) ........veevvieiiieeiiiiniriiinen, 962
22-3. SCI Mode (Minimum ConfiQUIatIoN) ... .ueuussssssssssssssasserae s e rassrass s raesaisesanns 962
P2 T O 1 1N I 1= U o] £ 969
22-5. Response Length Info Using IDBYTE Field Bits [5:4] for LIN Standards Earlier than 1.3 ...........ccevvueenns 975
22-6. Response Length with SCIFORMAT[18:16] Programming........ceeeeeseeeesraaienesraanneriaaassessaansessannnes 975
22-7. Superfractional Bit Modulation for LIN Master Mode and Slave Mode .......c.coviiiiiiiiiiiiniiiiniiieians 977
22-8. TimMeout Values iN T UNITS vttt et r e s e r e e e s e s s s s n s e e s e s s n e s e e ranes 984
22-9.  SCI/LIN CONLrOl REQGISTEIS . utuuuseisstsuntsssssseiaasessesasssss s tas s sasssasssaatsrareaarnssannsannes 996
22-10. SCI Global Control Register 0 (SCIGCRO) Field DeSCrIPtONS. . .tuutsiriiaeeirsiinesinainnssisiisesisainsssrannes 997
22-11. SCI Global Control Register 1 (SCIGCR1) Field DeSCrPtiONS . .uuvuuterseiineisieriinsirisssinrisnnsraeiannerans 998
22-12. SCI RECEIVEr SEALUS FIAGS .t tureiiuetrstiisiistiite i r s a e nnes 1001
22-13. SCI TransSmitter StAtUS FIAgS .. uuueeiiiueteiiiieteiriieeers it ar e s tr s et saar e s s rannn e ssanneesaannns 1001
22-14. SCI Global Control Register 2 (SCIGCR2) Field DeSCrPLiONS +..vvvueeriurirseiineiiieeransisisssinnanesianeas 1002
22-15. SCI Set Interrupt Register (SCISETINT) Field DeSCHPONS .. uuuutiistirissiisrsriseiiseisinerasisesinnernneas 1003
22-16. SCI Clear Interrupt Register (SCICLEARINT) Field DeSCriptioNS. ...uueivvieeiiiiiseiiiiniesisinneirannneaanas 1006
22-17. SCI Set Interrupt Level Register (SCISETINTLVL) Field DeSCriptionS......vuvivieirieriieiriieiinneriaeinnens 1009

SPNU596B—March 2018 List of Tables 53

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

I3 TEXAS
INSTRUMENTS
www.ti.com
22-18. SCI Clear Interrupt Level Register (SCICLEARINTLVL) Field DeSCHPLONS ..vvvuvivieriirerineiieinineinness 1011
22-19. SCI Flags Register (SCIFLR) Field DeSCriPtONS. . ..utiiseiiseiiiseiissisississsserissssinesisssssssinssanenas 1014
22-20. SCI Interrupt Vector Offset 0 (SCIINTVECTO) Field DeSCrPLONS ...uviiiiusseiiiiieiiiinessiinnsssninneeaans 1021
22-21. SCI Interrupt Vector Offset 1 (SCIINTVECT1) Field DeSCHPONS v.uvvvueriitsiiseiieiriaeiinsisinssannernneas 1021
22-22. SCI Format Control Register (SCIFORMAT) Field DeSCriptioNS ...vuuevisririseiiseiiineiisiiissrinnirnseinneas 1022
22-23. Baud Rate Selection Register (BRS) Field DeSCHPLONS ..uuuueeiiriieeiiiinesisiisssisainsssisansressannnreaas 1023
22-24. Comparative Baud Values for Different P Values, ASynchronous Mode .........cevvveiiiiiiniieiininieninnnns 1024
22-25. Receiver Emulation Data Buffer (SCIED) Field DeSCHPONS ... uutivssirisriisssriseiierinsrasisiseirernneas 1024
22-26. Receiver Data Buffer (SCIRD) Field DeSCIPHONS .uuuueiiiiutseiiiistesisisrsssiinnsssainnressainnsssainnssisnnns 1025
22-27. Transmit Data Buffer Register (SCITD) Field DeSCIiPtONS ..vuvuiiieiiiiiiie i sinsaeesaneas 1026
22-28. SCI Pin 1/O Control Register 0 (SCIPIO0) Field DeSCriPtiONS «..uuvvuseiisrirseiiseiiinerissisisesinnsssraneas 1026
22-29. SCI Pin I/O Control Register 1 (SCIPIO1) Field DeSCrPtIONS ..uuvvieeeiiiieesiiinsssisiinsssiaansrsssaannesans 1027
22-30. LINTX Pin CONLIOl . usuuseiuseiutessessssssssssssssssasssss e s s s saasss s s sa s saa s s saassan e saa s tanessnnrsanns 1027
22-31. LINRX PiN CONTIOL . atat ittt it e aer st s s e e e e s e s e e s s st et s e s e s s s e s a s s e st s e s a st e s e s aenns 1027
22-32. SCI Pin I/O Control Register 2 (SCIPIO2) Field DeSCIPIONS ..uviviueesiiiisesiiisssssiinsssisasressaanneaaaas 1028
22-33. SCI Pin 1/O Control Register 3 (SCIPIO3) Field DeSCrPtioNS .. .uuvvueeritiiieiiniiieeiiasisiessianssnssinneas 1029
22-34. SCI Pin 1/O Control Register 4 (SCIPIO4) Field DeSCriPtiONS «..uuvvuserisrirseiiseiiiserissisisssinnrssraneas 1030
22-35. SCI Pin I/O Control Register 5 (SCIPIO5) Field DeSCrPtONS ..uvuvieesiiiisesiiissessiinnssisasrsssaanneaaaas 1031
22-36. SCI Pin I/O Control Register 6 (SCIPIO6) Field DeSCriptioNS .. ..uvvueeiitiiieiineiiieerineisiessinnesnsssaneas 1032
22-37. SCI Pin 1/O Control Register 7 (SCIPIO7) Field DeSCriPtiONS .. .uuvvuserisrirseiiseiiissrisisisesinsssernneas 1033
22-38. SCI Pin I/O Control Register 8 (SCIPIO8) Field DeSCrPIONS ..uuivueesiiiisesiiisssisiissssisasrsssaanneaaaas 1033
22-39. LIN Compare Register (LINCOMPARE) Field DeSCHPHONS ..vvuuiiiueeiiriiieiineiiinerissisisssinssnnssnneas 1034
22-40. LIN Receive Buffer 0 Register (LINRDO) Field DESCHPLONS ...uuiuueesiiiieeesiiateeirannressaanreessannneranns 1035
22-41. LIN Receive Buffer 1 Register (RD1) Field DeSCrPlONS. . uuueeiiiieeiriieesiiisssssainrssiaasressaanneaaaas 1035
22-42. LIN Mask Register (LINMASK) Field DeSCIIPtONS .. utiuutiiteiitenseiineiaiessassssisssinsssnresanssainesannsns 1036
22-43. LIN ldentification Register (LINID) Field DeSCIPONS ....uieeeiiiiiie s iiaie et riatessraneessannneesaaneeaanns 1037
22-44. LIN Transmit Buffer 0 Register (LINTDO) Field DeSCIPUONS . .uvuiriueeiiiieeeiiiisnesiiinsssisainsessaannneias 1038
22-45. LIN Transmit Buffer 1 Register (LINTD1) Field DeSCHPONS «vuuueiiueeiiaterieiieiriasiinsisissranernnsianeens 1038
22-46. Maximum Baud Rate Selection Register (MBRS) Field DeSCrpPtioNS ..vvviveerisriiiieiiniiniineisineninnns 1039
22-47. Input/Output Error Enable Register (IODFTCTRL) Field DeSCriptions ....uueeiviieesiiiineiiiinnnsisanneesas 1040
22-48. Input Buffer, Output Buffer, and Pull Control Behavior as GPIO PiNS ....cccviiiiiiiiiiiiiiiiiieeninneeenns 1043
23-1. ESM Signals Set by @FUSE CONrOIEr ..uuiuseiteiisiie i raaraaaes 1045
P =Y U T @] 11 0] 1= gl =T 0] (= 1048
23-3. EFC Boundary Register (EFCBOUND) Field DeSCrPtiONS ...uuiiiuesriuriiisiineiiierissiaiessinsinnnsrnneas 1048
23-4. EFC Pins Register (EFCPINS) Field DeSCrPUONS .uuuuutiisssiiseiisesiseiasssisniasssisssasesassianssanssns 1050
23-5. EFC Error Status Register (EFCERRSTAT) Field DeSCrPtioNS ...uuueiiiiiieeiiiiiesiiiinissiiisnsssinnneaaaas 1051
23-6. EFC Self Test Cycles Register (EFCSTCY) Field DeSCrPtioNS ...vuvviiuiiiiisiiiiieiinierinnneennnens 1051
23-7. EFC Self Test Cycles Register (EFCSTSIG) Field DeSCrptioNS .. uvueevisrirseiiseiiinerissisiserinsisnseinnea, 1052
54 List of Tables SPNU596B—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

. Preface
l TEXAS SPNU596B—-March 2018

INSTRUMENTS
Read This First

About This Manual

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

The TRM should not be considered a substitute for the data manual, rather a companion guide that should
be used alongside the device-specific data manual to understand the details to program the device. The
primary purpose of the TRM is to abstract the programming details of the device from the data manual.
This allows the data manual to outline the high-level features of the device without unnecessary
information about register descriptions or programming models.

Notational Conventions

This document uses the following conventions.

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

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

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

— Reserved bits in a register figure can have one of multiple meanings:
* Not implemented on the device
* Reserved for future device expansion
* Reserved for Tl testing
* Reserved configurations of the device that are not supported
— Writing nondefault values to the Reserved bits could cause unexpected behavior and should be

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

Related Documentation From Texas Instruments
For product information, visit the Texas Instruments website at http://www.ti.com.

SPNA163— Initialization of the TMS570LS043x, TMS570LS033x and RM42L.432 Hercules ARM Cortex-
R4 Microcontrollers Application Report. Provides a brief overview and initialization procedure of the
TMS570LS043%x, TMS570LS033x, and RM42L432 series of microcontrollers in the Hercules family.

SPNS240— RMA41L232 16- and 32-BIT RISC Flash Microcontroller Data Manual.

SPNU553— Safety Manual for RM42x Hercules™ ARM® Safety Critical Microcontrollers User's Guide. A
safety manual for the Texas Instruments Hercules safety critical microcontroller product family. The
product family utilizes a common safety architecture that is implemented in multiple application
focused products.
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SPNU567— RM42x Hercules™ Development Kit (HDK) User's Guide. Describes the board level
operations of the RM42 Hercules Development Kit (HDK). The HDK is based on the Texas
Instruments RM42L432 Microcontroller. The RM42 HDK is a table top card that allows engineers
and software developers to evaluate certain characteristics of the RM42L432 microcontroller to
determine if the microcontroller meets the designer application requirements. Evaluators can create
software to execute on board or expand the system in a variety of ways.

Community Resources

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

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

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

Trademarks

Hercules, E2E are trademarks of Texas Instruments.
Cortex, CoreSight are trademarks of ARM Limited.
ARM, Cortex are registered trademarks of ARM Limited.
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1.1

1.2

Designed for Safety Applications

The RM41Lx device architecture has been designed from the ground up to simplify development of
functionally safe systems. The basic architectural concept is known as a safe island approach. Power,
clock, reset, and basic processing function are protected to a high level of diagnostic coverage in
hardware. Some of the key features of the safe island region are:

* A dual core lockstep processing solution built around ARM® Cortex®-R4 CPU that detects failures at
the core boundary on a cycle by cycle basis. Special measures in processor layout, clock distribution,
power distribution, reset distribution, and temporal diversity are all implemented to mitigate common
cause failures of the logical CPU and its checker. For complete details on the ARM® Cortex®-R4 CPU,
refer to the ARM® Cortex®-R4 Technical Reference Manual.

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

» ECC on the SRAM and flash memories are tightly coupled to the R4. The ECC controllers are located
inside the CPU. This approach has two key advantages:

— The interconnect between the CPU and the memory is also covered by the diagnostic
— The ECC logic itself is checked on a cycle by cycle basis
* Onboard voltage and reset monitoring logic

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

The RM41Lx device architecture also includes many features to simplify diagnostics of remaining logic
such as:

» Continuous parity diagnostics on all peripheral memories
* Analog and digital loopback to test for shorts on I/O

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

* A hardware engine for the background calculation of CRC signatures during data transfers

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

Family Description

The RM41Lx integrates the ARM® Cortex®-R4 CPU that offers an efficient 1.66 DMIPS/MHz and has
configurations that can run up to 80MHz providing up to 132 DMIPS. The device supports the little-endian
[LE] format.

The RM41Lx has up to 128KB integrated Flash and up to 32KB data RAM with single-bit error correction
and double bit error detection. The flash memory on this device is a nonvolatile, electrically erasable and
programmable memory implemented with a 64-bit-wide data bus interface. The flash operates on a 3.3V
supply input (same level as 1/O supply) for all read, program and erase operations. When in pipeline
mode, the flash operates with a system clock frequency of up to 80MHz. The SRAM supports single-cycle
read/write accesses in byte, halfword, and word modes.

The RM41Lx device features peripherals for real-time control-based applications, including two Next
Generation High End Timer (N2HET) timing coprocessors with up to 19 total 10 terminals and a 12-bit A to
D converter supporting up to 16 inputs.

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

58

Introduction SPNU596B—March 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B
http://infocenter.arm.com/help/topic/com.arm.doc.subset.cortexr.r4/index.html

13 TEXAS
INSTRUMENTS

www.ti.com Family Description

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

The device has a 12-bit-resolution MibADC with 16 total channels and 64 words of parity protected buffer
RAM. The MibADC channels can be converted individually or can be grouped by software for sequential
conversion sequences. There are three separate groupings. Each sequence can be converted once when
triggered or configured for continuous conversion mode.

The device has multiple communication interfaces: one MibSPI, two SPIs, one LIN/SCI, and two DCANSs.
The SPI provides a convenient method of serial interaction for high-speed communications between
similar shift-register type devices. The LIN/SCI supports the Local Interconnect standard 2.0 and can be
used as a UART in full-duplex mode using the standard Non-Return-to-Zero (NRZ) format. The DCAN
supports the CAN 2.0B protocol standard and uses a serial, multimaster communication protocol that
efficiently supports distributed real-time control with robust communication rates of up to 1 megabit per
second (Mbps). The DCAN is ideal for applications operating in noisy and harsh environments (for
example, automotive and industrial fields) that require reliable serial communication or multiplexed wiring.

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

The device also has an external clock prescaler (ECP) module that, when enabled, outputs a continuous
external clock on the ECLK pin. The ECLK frequency is a user-programmable ratio of the peripheral
interface clock (VCLK) frequency or oscillator (OSCIN). This low frequency output can be monitored
externally as an indicator of the device operating frequency.

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

The device supports all the built-in ARM® Cortex®-R4 CoreSight™ debug features.

With integrated safety features and a wide choice of communication and control peripherals, the RM41Lx
is an ideal solution for real time control applications with safety critical requirements.
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Figure 1-1. Block Diagram
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1.3 Endianism Considerations

1.3.1 Little Endian (LE)

The RM41Lx family is based on the ARM® Cortex®-R4 core. ARM has designed this core to be used in
big-endian and little-endian systems. For the RM41Lx family, the endianness has been configured to little-
endian. Little-endian systems store the least-significant byte of a multi-byte data field in the lowest
memory address. Also, the address of the multi-byte data field is the lowest address. Below is an example
of the physical addresses of individual bytes.

Figure 1-2. Example: SPIDELAY — OxFFF7F448

31 24 23 16
\ C2TDELAY[7:0] \ T2CDELAY[7:0] |
Byte 3 - FFF7 F44Bh Byte 2 - FFF7 F44Ah
15 8 7 0
] T2EDELAY[7:0] \ C2EDELAY[7:0] \
Byte 1 - FFF7 F449h Byte 0 - FFF7 F448h

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

Hex 8 Bit - Tl Style Hex |

OxFFFTF448 449 |~
OxFFF7F449 33
OxFFFTF44A 22
OxFFFTF44B 11 |+

£ >

‘| Hex 32 Bit - Tl Style w
OxFFFTF448 112233449 :
£ >

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

#ifdef __ little_endian__

char C2EDELAY o 8U; /**It; OxF448: CS to ENA */
char T2EDELAY o 8U; /**It; OxF449: Transmit to ENA */
char T2CDELAY o 8U; /**It; OxF44A: Transmit to CS */
char C2TDELAY o 8U; /**It; OxF44B: CS to Transmit */
#else
char C2TDELAY o 8U; /**It; OxF448: CS to Transmit */
char T2CDELAY o 8U; /**It; OxF449: Transmit to CS */
char T2EDELAY o 8U; /**It; OxF44A: Transmit to ENA */
char C2EDELAY o 8U; /**It; OxF44B: CS to ENA */
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Architecture

This chapter consists of five sections. The first section describes specific aspects of the device
architecture. The second section describes the clocking structure of the microcontrollers. The third section
gives an overview of the device memory organization. The fourth section details exceptions on the device,
and the last section describes the system and peripheral control registers of the microcontrollers.
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2.1 Introduction

The RM41Lx family of microcontrollers is based on the Texas Instruments TMS570 Architecture. This
chapter describes specific aspects of the architecture as applicable to the RM41Lx family of
microcontrollers.

2.1.1 Architecture Block Diagram

The RM41Lx microcontrollers are based on the TMS570 Platform architecture, which defines the
interconnect between the bus masters and the bus slaves.

Figure 2-1 shows a high-level architectural block diagram for the superset microcontroller.

Figure 2-1. Architectural Block Diagram

Flash RAM
128KB 32KB
w/ ECC w/ ECC

1

Dual Cortex-R4
in LockStep HTU1

v 1 v

VBUSM Switched Central Resource Controller
(VBUSM SCR)

CRC

—

Flash
16KB

EEPROM Emulation
Flash Bank A 4

PCR: Peripheral Central Resource Controller

(2]
=)
m
8
\ 4 \4 8
ADC1 N2HET1 GIO eQEP 9
C
©
1)
e
A 4 A\ 4 4 g_
DCAN1 DCAN2 LIN g
a
n
2
m
v A4 v >
MibSPI1 SPI2 SPI3
SPNU596B—March 2018 Architecture 63

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

Introduction

13 TEXAS
INSTRUMENTS

www.ti.com

2.1.2 Definitions of Terms

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

Table 2-1. Definition of Terms

Acronym /
Term

Full Form

Description

ADCx

CRC

DAP

DCANXx

eFuse

eQEP

ECC

EEPROM
Emulation Flash
Bank

GIO

HTUx

LIN

Lockstep

MibSPIx

N2HETx

Analog-to-Digital Converter

Cyclic Redundancy Checker

Debug Access Port

Controller Area Network
controller

Electronically Programmable
Fuse controller

Enhanced Quadrature
Encoder Pulse Module

Error Correction Code

Emulated Electrically
Erasable Programmable
Read-Only Memory

General-purpose Input/Output

High-End Timer Transfer Unit

Local Interconnect Network
controller

Multi-Buffered Serial
Peripheral Interface

New Enhanced High-End
Timer

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

The CRC module provides two channels to perform background signature
verification on any memory region. It also supports maximum-length Parallel
Signature Analysis (PDS) based on a 64-bit primitive polynomial. The CRC
module is a bus slave in this device.

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

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

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

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

This is a code that is used by the Single-Bit Error Correction Double-Bit Error
Detection (SECDED) logic inside the two Cortex-R4 processors (CPUSs). There
are 8 hits of ECC for every 64 bits of data accessed from the CPU tightly-
coupled memories (flash and RAM).

This is a flash bank that is dedicated for use as an emulated EEPROM. This
device supports 16KB of flash for emulated EEPROM.

The GIO module allows up to 16 terminals to be used as general-purpose Input
or Output. Each of these are also capable of generating an interrupt to the CPU.

The HTU is a dedicated transfer unit for the New Enhanced High-End Timer
module. The HTU has a native interface to the N2HET RAM, and is used to

transfer data to / from the N2HET RAM from / to another region in the device
memory-map. There is one HTU and one N2HET module on the device. The
HTUx are bus masters in this device.

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

This is the mode of operation of the dual ARM Cortex-R4 CPUs. The outputs of
the two CPUs are compared on each CPU clock cycle. Any miscompare is
flagged as an error of the highest severity level.

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

The N2HET is an advanced intelligent timer that provides sophisticated timing
functions for real-time applications. The timer is software-controlled, using a
reduced instruction set, with a specialized timer micromachine and an attached
1/0 port. The N2HET can be used for pulse width modulated outputs, capture or
compare inputs, or general-purpose 1/O.
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Table 2-1. Definition of Terms (continued)

Acronym /

Term Full Form Description

PCR Peripheral Central Resource  The PCR manages the accesses to the peripheral registers and peripheral

controller memories. It provides a global reset for all the peripherals. It also supports the

capability to selectively enable or disable the clock for each peripheral
individually. The PCR also manages the accesses to the system module
registers required to configure the device’s clocks, interrupts, and so on. The
system module registers also include status flags for indicating exception
conditions — resets, aborts, errors, interrupts.

SPIx Serial Peripheral Interface The SPIx modules provide a clocked serial communication interface for reliable
communication between the device and other serial devices with the standard
SPI interface. There are two SPI modules on this device.

VBUSM SCR VBUSM Switched Central This is the main device SCR. It arbitrates between the accesses from multiple

Resource controller bus masters to the bus slaves using a round robin priority scheme.

2.1.3 Bus Master / Slave Access Privileges

This device implements some restrictions on the bus slave access privileges in order to improve the
overall throughput of the interconnect shown in Figure 2-1.

Table 2-2. Bus Master / Slave Access Privileges

Bus Slaves Being Accessed

EEPROM Bank, ECC Non-CPU Accesses to CRC PCR
Masters Master 1D Access Mode Bits, OTP Regions CPU Flash and RAM Module Modules
CPU Read 0 User/Privilege Allowed Allowed Allowed Allowed
CPU Write 1 User/Privilege Not allowed Allowed Allowed Allowed
HTU 6 Privilege Not allowed Allowed Allowed Allowed
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2.2

Memory Organization

2.2.1 Memory-Map Overview

The Cortex-R4 uses a 32-bit address bus, giving it access to a memory space of 4GB. This space is
divided into several regions, each addressed by different memory selects. Figure 2-2 shows the superset
memory-map of the microcontroller.

The main flash instruction memory is addressed starting at 0x00000000 by default. This is also the reset
vector location — the ARM Cortex-R4 processor core starts execution from the reset vector address of
0x00000000 whenever the core gets reset.

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

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

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

Figure 2-2. Memory-Map

0xFFFFFFFF
SYSTEM Modules
OxFFF80000f— — — — — — — — — — — — — — —
OXFEF7EFEF Peripherals - Frame 1
0xFF000000
0xFE000000 CRC
RESERVED
0xFCFFFFFF
Peripherals - Frame 2
0xFC000000
RESERVED
0xFO7FFFFF
Flash Module Bus2 Interface
(Flash ECC, OTP and EEPROM accesses)
0xF0000000
RESERVED
0x2001FFFF
Flash (128KB) (Mirrored Image)
0x20000000
RESERVED
0x08407FFF
RAM - ECC
0x08400000
RESERVED
0x08007FFF
RAM (32KB)
0x08000000
RESERVED
0x0001FFFF
Flash (128KB)
0x00000000
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2.2.2 Memory-Map Table

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

Memory Organization

Table 2-3 shows the starting and ending addresses of each module’s register frame and any associated
memory. The table also shows the response generated by the module or the interconnect whenever an

access is made to an unimplemented location inside the register or memory frame.

Table 2-3. Module Registers / Memories Memory-Map

Frame Address Frame | Actual Respor)se for Access to
Name Memory Select A 3 Unimplemented
Start End sles sles Location in Frame
CPU Tightly-Coupled Memories
TCM Flash CSO 0x0000_0000 Ox00FF_FFFF 16MB 128KB
TCM RAM + RAM CSRAMO 0x0800_0000 | OXOBFF_3FFF | 64MB | 32KB | ACCess above OX3FFRE
ECC - = generates an Abort.
Mirrored Flash Flash mirror frame 0x2000_0000 Ox20FF_FFFF 16MB 128KB
Flash Bus2 Interface: OTP, ECC, EEPROM Bank
Customer OTP, TCM
Flash Bank 0xF000_0000 0xFO00_FFFF 64KB 2KB
Customer OTP,
EEPROM Bank 0xF000_E000 OxFO000_FFFF 8KB 1KB
Customer OTP-ECC,
TCM Flash Bank 0xF004_0000 0xF004_03FF 1KB 512B
Customer OTP-ECC,
EEPROM Bank 0xF004_1C00 OxF004_1FFF 1KB 128B
i OTP'B;ﬁl'(V' Flash OXFO08_ 0000 | OXFOO8 _FFFE | 64KB | 2KB
Abort
TI OTPéaEnIIE(PROM 0xF008_E000 OxFO008_FFFF 8KB 1KB
TI OTP-ECC, TCM
Flash Bank 0xFO0C_0000 0xFOOC_O03FF 8KB 512B
TI OTP-ECC,
EEPROM Bank 0xFO0C_1C00 OxFOOC_1FFF 1KB 128B
EEPROM Bank-ECC 0xF010_0000 OxFO013_FFFF 256KB 2KB
EEPROM Bank 0xF020_0000 OxFO3F_FFFF 2MB 16KB
Flash Data Space OXF040_0000 | OXFOAF FFEF | 1MB | 48KB
Cyclic Redundancy Checker (CRC) Module Register Frame
CRC CRC frame OXFE00_0000 | OXFEFF_FFFF | 16MB | 5128 | /\CCesses above 0x200
- - generate an Abort.
Peripheral Memories
MIBSPI1 RAM PCS[7] OXFFOE_0000 | OxFFOF_FFFF | 128KB | 2kg | APortforaccesses above
Wrap around for
accesses to
unimplemented address
DCAN2 RAM PCS[14] OxFF1C_0000 OXFF1D_FFFF | 128KB 2KB offsets lower than OX7FF.
Abort generated for
accesses beyond offset
0x800.
Wrap around for
accesses to
unimplemented address
DCAN1 RAM PCS[15] OxFF1E_0000 OXFF1F_FFFF 128KB 2KB offsets lower than OX7FF.
Abort generated for
accesses beyond offset
0x800.

@ Address locations from 0x20000 to Ox3FFFF should be protected using the MPU to generate an access error upon accidental

access; otherwise, there is no indication of accidental access to that memory region.
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Table 2-3. Module Registers / Memories Memory-Map (continued)

Name

Memory Select

Frame Address

Start

End

Frame
Size

Actual
Size

Response for Access to
Unimplemented
Location in Frame

MIBADC RAM

Table

MIBADC Look-Up

PCS[31]

OxFF3E_0000

OXFF3F_FFFF

128KB

8KB

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

384B

Look-up table for ADC
wrapper. Starts at offset
0x2000 and ends at
0x217F. Wrap around for
accesses between offsets
0x180 and Ox3FFF.
Aborts generated for
accesses beyond 0x4000.

N2HET RAM

PCS[35]

OXFF46_0000

OXFF47_FFFF

128KB

16KB

Wrap around for
accesses to
unimplemented address
offsets lower than
O0x3FFF. Abort generated
for accesses beyond
Ox3FFF.

HET TU RAM

PCS[39]

OxFF4E_0000

OXFF4F_FFFF

128KB

1KB

Abort

Debug Components

ROM

CoreSight Debug

CSCs0

0xFFAO_0000

OxFFAO_OFFF

4KB

4KB

Reads return zeros,
writes have no effect

Cortex-R4 Debug

CSCs1

OxFFAO_1000

OxFFAO_1FFF

4KB

4KB

Reads return zeros,
writes have no effect

Peripheral Control Registers

HTU

PS[22]

OxFFF7_A400

OXFFF7_A4FF

256B

256B

Reads return zeros,
writes have no effect

N2HET

PS[17]

OxFFF7_B800

OxFFF7_B8FF

256B

256B

Reads return zeros,
writes have no effect

GIO

PS[16]

0xFFF7_BCO00

OXFFF7_BCFF

256B

256B

Reads return zeros,
writes have no effect

MIBADC

PS[15]

OxFFF7_C000

OXFFF7_C1FF

512B

512B

Reads return zeros,
writes have no effect

DCAN1

PS8

0xFFF7_DCO00

OXFFF7_DDFF

512B

512B

Reads return zeros,
writes have no effect

DCAN2

PS[8]

OxFFF7_DEOO

OXFFF7_DFFF

512B

512B

Reads return zeros,
writes have no effect

LIN

PS[6]

OxFFF7_E400

OXFFF7_E4FF

256B

256B

Reads return zeros,
writes have no effect

MibSPI1

PS[2]

OXFFF7_F400

OXFFF7_F5FF

512B

512B

Reads return zeros,
writes have no effect

SPI2

PS[2]

OXFFF7_F600

OXFFF7_F7FF

512B

512B

Reads return zeros,
writes have no effect

SPI3

PS[1]

OxFFF7_F800

OXFFF7_FOFF

512B

512B

Reads return zeros,
writes have no effect

EQEP

PS[25]

OXFFF7_9900

OXFFF7_99FF

256B

256B

Reads return zeros,
writes have no effect

EQEP (Mirrored)

PS2[25]

OxFCF7_9900

OXFCF7_99FF

256B

256B

Reads return zeros,
writes have no effect
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Table 2-3. Module Registers / Memories Memory-Map (continued)

Frame Address Erame | Actual Respor)se for Access to
Name Memory Select A 3 Unimplemented
Start End Sz Sz Location in Frame
System Modules Control Registers and Memories
Wrap around for
accesses to
VIM RAM PPCS2 OXFFF8_2000 | OXFFF8 2FFF | 4KB 1kg | Unimplemented address
— — offsets lower than Ox3FF.
Accesses beyond 0x3FF
will be ignored.
Flash Wrapper PPCS7 OxFFF8_7000 OxFFF8_7FFF 4KB 4KB Abort
eFuse Farm
Controller PPCS12 OxFFF8_CO000 OxXFFF8_CFFF 4KB 4KB Abort
PCR registers PPSO OXFFFF_E000 | OxFFFF_EOFF | 256B | 256B Reads return zeros,
writes have no effect
System Module - Reads return zeros,
Frame 2 PPSO OxFFFF_E100 OxFFFF_E1FF 256B 256B writes have no effect
PBIST PPS1 OXFFFF_E400 | OxFFFF_ESFF | 512B | 512B Reads return zeros,
- = writes have no effect
Reads return zeros,
STC PPS1 OxFFFF_E600 OxFFFF_E6FF 256B 256B writes have no effect
IOMM Multiplexing PPS2 OXEEEE EAOO | OXFFFE EBEF 5128 5128 Ge_nerates a_ddress error
Control Module - - interrupt, if enabled
Reads return zeros,
DCC PPS3 OxFFFF_ECO00 OxFFFF_ECFF 256B 256B writes have no effect
ESM PPS5 OXFFFF_F500 | OxFFFF_FSFF | 256B | 256B Reads return zeros,
- = writes have no effect
Reads return zeros,
CCM-R4 PPS5 OxFFFF_F600 OXFFFF_F6FF 256B 256B writes have no effect
RAM ECC even PPS6 OXFFFF_F800 | OxFFFF_F8FF | 256B | 256B Reads return zeros,
- = writes have no effect
Reads return zeros,
RAM ECC odd PPS6 OxFFFF_F900 OXFFFF_FOFF 256B 256B writes have no effect
RTI + DWWD PPS7 OXFFFF_FCO0 | OxFFFF_FCFF | 256B | 256B Reads return zeros,
- = writes have no effect
. Reads return zeros,
VIM Parity PPS7 OxFFFF_FDOO OXFFFF_FDFF 256B 256B writes have no effect
VIM PPS7 OXFFFF_FEO0 | OXxFFFF_FEFF | 256B | 256B Reads return zeros,
- = writes have no effect
System Module - Reads return zeros,
Frame 1 PPS7 OxFFFF_FFOO OXFFFF_FFFF 256B 256B writes have no effect
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2.2.3 Flash on Microcontrollers

The RM41Lx microcontroller supports up to 128KB of flash for use as program memory. The
microcontrollers also support a separate 16KB flash bank for use as emulated EEPROM.

2.2.3.1 Flash Bank Sectoring Configuration

The bank is divided into multiple sectors. A flash sector is the smallest region in the flash bank that must
be erased. The sectoring configuration of each flash bank is shown in Table 2-4.

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

NOTE:

The memory region from 0x0002_0000 to 0x0003_FFFF is not inherently protected against

creating nERROR pin toggles from speculative fetches or from run away code. An MPU
region must be used to limit accesses to only the first 128KB of ATCM space (0x0000_0000
to 0x0001_FFFF). Also, Flash API version 02.01.01 or later should be used to program or
erase the flash of this device.

Table 2-4. Flash Memory Banks and Sectors W®@®

Me(rcr)lroIrBya,:lzgys Block No. | Sector No. Segment Low Address High Address
0 8K Bytes 0x0000_0000 0x0000_1FFF
1 8K Bytes 0x0000_2000 0x0000_3FFF
2 8K Bytes 0x0000_4000 0x0000_5FFF
3 8K Bytes 0x0000_6000 0x0000_7FFF
4 8K Bytes 0x0000_8000 0x0000_9FFF
5 8K Bytes 0x0000_A000 0x0000_BFFF
BANKO (384 KBytes) 0
6 8K Bytes 0x0000_C000 0x0000_DFFF
7 8K Bytes 0x0000_EO00 0x0000_FFFF
8 8K Bytes 0x0001_0000 0x0001_1FFF
9 8K Bytes 0x0001_2000 0x0001_3FFF
10 8K Bytes 0x0001_4000 0x0001_5FFF
11 8K Bytes 0x0001_6000 0x0001_7FFF
12 32K Bytes 0x0001_8000 0x0001_FFFF
0 0 4K Bytes 0xF020_0000 0xF020_OFFF
BANK?7 (16 KBytes) for 1 1 4K Bytes 0xF020_1000 0xF020_1FFF
EEPROM emulation 2 2 4K Bytes 0xF020_2000 OXF020_2FFF
3 3 4K Bytes 0xF020_3000 0xF020_3FFF

@ The Flash banks are 144-bit wide bank with ECC support.
@ The flash bank7 is a FLEE bank and can be programmed while executing code from flash banko.

®  Code execution is not allowed from flash bank7.
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2.2.3.2 ECC Protection for Flash Accesses

The RM41Lx microcontroller protects all accesses to the on-chip flash memory by dedicated Single-Bit
Error Correction Double-Bit Error Detection (SECDED) logic.

The access to the program memory — flash bank 0, is protected by SECDED logic implemented inside the
ARM Cortex-R4 CPU. Accesses to the EEPROM emulation flash bank (bank 7) are protected by
dedicated SECDED logic inside the digital interface to the flash banks.

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

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

NOTE: ECC Protection Not Enabled By Default

The SECDED logic inside the CPU is not enabled by default and must be enabled by the
application.

Example 2-1. Code Example for Enabling ECC Protection for Main Flash Accesses

MRC p15, #0, rl1l, cl, cO, #1

ORR ri, rl, #0x02000000 ;Enable ECC checking for ATCM
DMB

MCR p15, #0, rl1l, cl, cO, #1

The ECC protection for accesses to the EEPROM emulation flash bank can be enabled by writing Ah to

the EDACEN field of the flash module’s Error Correction Control Register 1 (FEDACCTRL1). See
Chapter 4 for more details.

When the CPU detects an ECC single-, or double-bit error on a read from the flash memory, it signals this

on a dedicated “Event” bus. This event bus signaling is also not enabled by default and must be enabled

by the application.

Example 2-2. Code Example for Enabling the CPU Event Signaling

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

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

The digital logic that interfaces the ARM Cortex-R4 CPU to the flash banks captures the ECC error events

signaled by the CPU, and in turn generates error signals that are input to the central Error Signaling

Module (ESM) provided ECC protection is enabled within the digital logic by writing Ah to the EDACEN

field of the flash module's Error Correction Control Register 1 (FEDACCTRLL1).

NOTE: The state of the ECC bits for the memory region from 0x0002_0000 to 0x0003_FFFF is
indeterminate and cannot be updated. This means, that accesses to this region of memory
may or may not generate an ECC error (either single-bit correction or double-bit detection).
To assure deterministic behavior, an MPU region must be used to limit accesses to only the
first 128KB of ATCM space (0x0000_0000 to 0x0001_FFFF). Also, Flash API version
02.01.01 or later should be used to program or erase the flash of this device.
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2.2.4 On-Chip SRAM

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

Reads from the CPU data RAM are protected by ECC calculated inside the CPU. Reads from all other
memories are protected by configurable odd or even parity that is evaluated in parallel with the actual
read.

The RM41Lx microcontrollers are targeted towards safety-critical applications, and it is critical for any
failures in the on-chip SRAM modules to be identified before these modules are used for safety-critical
functions. These microcontrollers support a Programmable Built-In Self-Test (PBIST) mechanism that is
used to test each on-chip SRAM module for faults. The PBIST is usually run on device start-up as it is a
destructive test and all contents of the tested SRAM module are overwritten during the test.

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

Tl recommends that the PBIST routines be executed on the SRAM modules prior to the auto-initialization.
The following section describe these two processes.

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

Table 2-5 shows the groupings of the various on-chip memories for PBIST. It also lists the memory types
and their assigned RAM Group Select (RGS) and Return Data Select (RDS). See Chapter 6 for more
details on the usage of the RGS and RDS information.

Table 2-6 maps the different algorithms supported in application mode for the RAM groups. The table also
lists the background pattern options available for each algorithm.

NOTE: Recommended Memory Test Algorithm

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

For PBIST ROM_CLK = HCLK/2.

Table 2-5. PBIST Memory Grouping

Memory RAM Group# Memory Type RGS RDS
PBIST_ROM 1 ROM 1 0
STC_ROM 2 ROM 2 0
DCAN1 3 Dual-port 3 0.5
DCAN2 4 Dual-port 4 0.5
ESRAM1 6 Single-port 6 0/1..4
MIBSPI1 7 Dual-port 7 0.3
VIM 10 Dual-port 8 0.1
MIBADC 11 Dual-port 9 0
N2HET 13 Dual-port 11 0.11
HET TU 14 Dual-port 12 0.5
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Table 2-6. PBIST Algorithm Mapping

Available
ALGO Memories Background Valid RINFO
Sr. No. Register Value Algorithm Under Test Patterns Valid RAM Groups Register Value
1 0x00000001 triple_read_slow_read ROM 1,2 0x00000003
2 0x00000002 triple_read_fast_read ROM 1,2 0x00000003
3 0x00000004 march13n Dual-port 0x00000000, 3,4,7,10,11,13,14 0x0000364C
0x96699669,
0xOFOFOFOF,
OXAA55AAS55,
0xC3C3C3C3
4 0x00000008 march13n Single-port 0x00000000, 6,29 0x10000020
0x96699669,
0xOFOFOFOF,
O0XAA55AAS55,
0xC3C3C3C3
5 0x00000010 downlA_red Dual-port OXFFFFFFFF, 3,4,7,10,11,13,14 0x0000364C
OXAAAAAAAA
6 0x00000020 downlA_ red Single-port OXFFFFFFFF, 6,29 0x10000020
OXAAAAAAAA
7 0x00000040 mapcolumn Dual-port OxFFFFFFFF, 3,4,7,10,11,13,14 0x0000364C
0x00000000
8 0x00000080 mapcolumn Single-port OXFFFFFFFF, 6,29 0x10000020
0x00000000
9 0x00000100 precharge Dual-port OxFFFFFFFF, 3,4,7,10,11,13,14 0x0000364C
0x00000000
10 0x00000200 precharge Single-port OXFFFFFFFF, 6,29 0x10000020
0x00000000
11 0x00000400 dtxn2 Dual-port OXFFFFFFFF, 3,4,7,10,11,13,14 0x0000364C
0x00000000
12 0x00000800 dtxn2 Single-port OXFFFFFFFF, 6,29 0x10000020
0x00000000
13 0x00001000 pmos_open Dual-port OXFFFFFFFF, 3,4,7,10,11,13,14 0x0000364C
0x00000000
14 0x00002000 pmos_open Single-port OXFFFFFFFF, 6,29 0x10000020
0x00000000
15 0x00004000 pmos_open_slicel Dual-port OXFFFFFFFF, 10 0x00000200
0x00000000
16 0x00008000 pmos_open_slice2 Dual-port OXFFFFFFFF, 10 0x00000200
0x00000000
17 0x00010000 flip10 Dual-port OXFFFFFFFF 3,4,7,10,11,13,14 0x0000364C
18 0x00020000 flip10 Single-port OXFFFFFFFF 6,29 0x10000020
19 0x00040000 iddq Dual-port 0x00000000 3,4,7,10,11,13,14 0x0000364C
20 0x00080000 iddq Single-port 0x00000000 6 0x00000020
21 0x00100000 retention Dual-port 0x00000000 3,4,7,10,11,13,14 0x0000364C
22 0x00200000 retention Single-port 0x00000000 6 0x00000020
23 0x00400000 iddq Dual-port OXFFFFFFFF 3,4,7,10,11,13,14 0x0000364C
24 0x00800000 iddq Single-port OXFFFFFFFF 6 0x00000020
25 0x01000000 retention Dual-port OXFFFFFFFF 3,4,7,10,11,13,14 0x0000364C
26 0x02000000 retention Single-port OXFFFFFFFF 6 0x00000020
27 0x04000000 iddgrowstripe Dual-port 0x00000000 3,4,7,10,11,13,14 0x0000364C
28 0x08000000 iddgrowstripe Single-port 0x00000000 6 0x00000020
29 0x10000000 iddgrowstripe Dual-port OXFFFFFFFF 3,4,7,10,11,13,14 0x0000364C
30 0x20000000 iddgrowstripe Single-port OXFFFFFFFF 6 0x00000020
31 0x40000000 powerup_invpowerup Dual-port OXAAAAAAAA 33,34,36,39,40,42,43 0x000006CB
32 0x80000000 powerup_invpowerup Single-port OXAAAAAAAA 52 0x00080000
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2.2.4.2 Auto-Initialization of On-Chip SRAM Modules

The device system provides the capability to perform a hardware initialization on most memories on the
system bus and on the peripheral bus.

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

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

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

Auto-Initialization Sequence:

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

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

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

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

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

Figure 2-3. Hardware Memory Initialization Protocol
Write to enable
MINTIGENA key [ \
Write to enable
MSINENAn ’ \
(where n = 31:0)
) When each enabled module completes
PO”l\%I}\JDIO'INAEFn field of its hardware initialization,uthe P
STAT register corresponding MIIDONE bit is set. ]
(where n =31:0)
After all enabled modules’ hardware initializatio
Poll MINIDONE bit, completes, the MINIDONE bit is set, indicating ’
MSTCGSTAT[8] all hardware memory initialization is done.
— Black indicates System register activity.
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Table 2-7. Memory Initialization Select Mapping ®®
Address Range . .
Memory MSINENA Register Bit #
Start End
RAM 0x08000000 0x0800FFFF 0
MIBSPI1 RAM OxFFOEO000 OXFFOFFFFF 7®
DCAN2 RAM 0xFF1C0000 OxFF1DFFFF 6
DCAN1 RAM OxFF1E0000 OXFF1FFFFF 5
MIBADC RAM OxFF3E0000 OXFF3FFFFF 8
N2HET RAM OxFF460000 OxFF47FFFF 3
HET TU RAM OxFF4E0000 OXFF4FFFFF 4
VIM RAM OxFFF82000 OxFFF82FFF 2
@ |f ECC protection is enabled for the CPU data RAM, then the auto-initialization process also initializes the corresponding ECC
space.
@ |f parity protection is enabled for the peripheral SRAM modules, then the parity bits will also be initialized along with the SRAM
modules.

©®  The MibSPI module performs an initialization of the transmit and receive RAMs as soon as the multi-buffered mode is enabled.
This is independent of whether the application has already initialized these RAMs using the auto-initialization method or not. The
MibSPI module need to be released from reset by writing 1 to the SPIGCRO register before starting auto-initialization on its
RAMSs.
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2.3 Exceptions
An “Exception” is an event that makes the processor temporarily halt the normal flow of program
execution, for example, to service an interrupt from a peripheral. Before attempting to handle an
exception, the processor preserves the critical parts of the current processor state so that the original
program can resume when the handler routine has finished.
The following sections describe three exceptions — Reset, Abort and the System Software Interrupts.
For complete details on all exceptions, refer to the ARM® Cortex®-R4 Technical Reference Manual.
2.3.1 Resets
The RM41Lx microcontroller can be reset by either of the conditions described in Table 2-8. Each reset
condition is indicated in the System Exception Status Register (SYSESR).
The device nRST terminal is an I/O. It can be driven low by an external circuit to force a warm reset on the
microcontroller. This terminal will be driven low as an output for a minimum of 32 peripheral clock (VCLK)
cycles for any device system reset condition. As a result the EXTRST bit in the SYSESR register,
SYSESRJ3], gets set for all reset conditions listed in Table 2-8. The nRST is driven low as an output for a
longer duration during device power-up or whenever the power-on reset (nPORRST) is driven low
externally. Refer the device datasheet for the electrical and timing specifications for the nRST.
Table 2-8. Causes of Resets

Condition Description

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

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

Voltage Monitor reset The microcontroller has an embedded voltage monitor that generates a power-on reset when the
core voltage gets out of a valid range, or when the 1/O voltage falls below a threshold. This reset
is also flagged by the PORST bit in the SYSESR register, SYSESR[15].

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

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

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

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

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

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

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

2.3.2 Aborts
When the ARM Cortex-R4 processor's memory system cannot complete a memory access successfully,
an abort is generated. An error occurring on an instruction fetch generates a prefetch abort. Errors
occurring on data accesses generate data aborts. Aborts are also categorized as being either precise or
imprecise.
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2.3.2.1 Prefetch Aborts

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

All prefetch aborts are precise aborts.

2.3.2.2 Data Aborts

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

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

2.3.2.3 Precise Aborts

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

2.3.2.4 Imprecise Aborts

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

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

The RM41Lx microcontroller architecture applies techniques at the system level to mitigate the impact of
imprecise aborts. System level adoption of write status sidebands to the data path allow bus masters to
comprehend imprecise aborts, turning them into precise aborts. In cases where this approach is not
feasible, buffering bridges or other sources of imprecision may build a FIFO of current transactions such
that an imprecise abort may be registered at the point of imprecision for later analysis.

Masking Of Imprecise Aborts:

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

NOTE: Default Behavior for Imprecise Aborts

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

2.3.3

An Abort is generated under the following conditions on the RM41Lx microcontrollers.
e Access to an illegal address (a nonimplemented address)

» Access to a protected address (protection violation)

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

lllegal Addresses:
The illegal addresses and the responses to an access to these addresses are defined in Table 2-3.
Addresses Protected By MPU:

Memory access permissions can be configured via the ARM Cortex-R4 processor's Memory Protection
Unit (MPU). For more details on the MPU configuration, refer to the ARM® Cortex®-R4 Technical
Reference Manual.

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

Protection of Peripheral Register and Memory Frames:

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

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

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

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

NOTE: No Access Protection for Reads

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

System Software Interrupts

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

This section describes the clocking structure of the RM41Lx microcontrollers.

2.4.1 Clock Sources

The devices support up to 5 clock sources. These are listed in Table 2-9. The electrical specifications as
well as timing requirements for each of the clock sources are specified in the device datasheet.

Table 2-9. Clock Sources

Clock Source # Clock Source Name Description

0 OSCIN Main oscillator. This is the primary clock for the microcontroller and is the only
clock that is input to the phase-locked loops. The oscillator frequency must be
between 5 and 20 MHZ.

1 PLL1 This is the output of the main PLL. The PLL is capable of modulating its output
frequency in a controlled manner to reduce the radiated emissions.

2 Reserved This clock source is not available and must not be enabled or used as source
for any clock domain.
3 EXTCLKIN External clock input. A square wave input can be applied to this device input

and used as a clock source inside the device. Use of EXTCLKIN requires
selecting the EXTCLKIN pin function in the PINMMR2 register.

4 LF LPO This is the low-frequency output of the internal reference oscillator. This is
(Low-Frequency LPO) typically an 80 KHz signal (CLK80K) that is used by the real-time interrupt
CLK80K module for generating periodic interrupts to wake up from a low power mode.
5 HF LPO This is the high-frequency output of the internal reference oscillator. This is
(High-Frequency LPO) typically a 10 MHZ signal (CLK10M) that is used by the clock monitor module
CLK10M as a reference clock to monitor the main oscillator frequency.
6 Reserved This clock source is not available and must not be enabled or used as source

for any clock domain.

7 Reserved This clock source is not available and must not be enabled or used as source
for any clock domain.

2.4.1.1 Enabling / Disabling Clock Sources

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

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

NOTE: Disabling the Main Oscillator or HF LPO

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

The clock source is only disabled once there is no active clock domain that is using that clock source.
Also, see Chapter 9 for more information on enabling/disabling the oscillator and PLL.

On the RM41Lx microcontrollers, the clock sources 0, 4, and 5 are enabled by default.

2.4.1.2 Checking for Valid Clock Sources

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

The clocking on this device is divided into multiple clock domains for flexibility in control as well as clock
source selection. There are 7 clock domains on this device. Each of these are described in Table 2-10.

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

Table 2-10. Clock Domains

Source
Clock Clock Default Selection
Domain # Domain Source Register  Special Considerations
0 GCLK OSCIN GHVSRC + Always the same frequency as HCLK
« In phase with HCLK
« Is disabled separately from HCLK via the CDDISx registers bit O
» Can be divided by 1 to 8 when running CPU self-test (LBIST) using
the CLKDIV field of the STCCLKDIV register
0 GCLK2 OSCIN GHVSRC * Always the same frequency as GCLK
¢ 2 cycles delayed from GCLK
 Is disabled along with GCLK
« Gets divided by the same divider setting as that for GCLK when
running CPU self-test (LBIST)
1 HCLK OSCIN GHVSRC « Is disabled via the CDDISX registers bit 1
2 VCLK OSCIN GHVSRC » Divided down from HCLK

¢ Can be HCLK/1 or HCLK/2
¢ Is disabled separately from HCLK via the CDDISx register bit 2
« Can be disabled separately for the eQEP module via the CDDISx
register bit 9.
3 VCLK2 OSCIN GHVSRC ¢ Divided down from HCLK

e Can be HCLK/1 or HCLK/2
« Frequency must be an integer multiple of VCLK frequency
« Is disabled separately from HCLK via the CDDISx registers bit 3

4 VCLKAL VCLK VCLKASRC ¢ Defaults to VCLK as the source

* Frequency can be as fast as HCLK frequency
« Is disabled via the CDDISx registers bit 4

6 RTICLK VCLK RCLKSRC « Defaults to VCLK as the source

« If a clock source other than VCLK is selected for RTICLK, then the
RTICLK frequency must be less than or equal to VCLK/3 . The
application can ensure this by programming the RTI1DIV field of
the RCLKSRC register, if necessary

« Is disabled via the CDDISx registers bit 6

2.4.2.1 Enabling / Disabling Clock Domains

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

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

turned off.

All clock domains are enabled by default, or upon a system reset, or whenever a wake up condition is
detected.
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2.4.2.2 Mapping Clock Sources to Clock Domains

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

e Selecting clock source for GCLK, HCLK and VCLKx domains

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

» Selecting clock source for the VCLKA1 domain

The clock source for the VCLKAL domain is selected via the VCLKASRC register. The default source for
the VCLKAL domain is the VCLK.

» Selecting clock source for RTICLK domain

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

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

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

2.4.3 Low-Power Modes
All clock domains are active in the normal operating mode. This is the default mode of operation. As
described in Section 2.4.1.1 and Section 2.4.2.1, the application can choose to disable any particular clock
source and domain that it does not plan to use. Also, the peripheral central resource controller (PCR) has
control registers to enable / disable the peripheral clock (VCLK) for each peripheral select. This offers the
application a large number of choices for enabling / disabling clock sources, or clock domains, or clocks to
specific peripherals.
This section describes three particular low-power modes and their typical characteristics. They are not the
only low-power modes configurable by the application, as just described.
Table 2-11. Typical Low-Power Modes
Suggested
Wake Up
Mode Active Clock  Active Clock Clock Wake Up Time (wake up detected -to-
Name Source(s) Domain(s) Wake Up Options Source(s) CPU code execution start)
Doze Main oscillator RTICLK RTI interrupt, Main oscillator  Flash pump sleep -> active transition time
GIO interrupt, +
CAN message, Flash bank sleep -> standby transition time
SCI message +
Flash bank standby -> active transition time
Snooze LF LPO RTICLK RTI interrupt, HF LPO HF LPO warm start-up time
GIO interrupt, +
CAN message, Flash pump sleep -> active transition time
SCI message +
Flash bank sleep -> standby transition time
+
Flash bank standby -> active transition time
Sleep None None GIO interrupt, HF LPO HF LPO warm start-up time
CAN message, +
SCI message Flash pump sleep -> active transition time
+
Flash bank sleep -> standby transition time
+
Flash bank standby -> active transition time
SPNU596B—March 2018 Architecture 81

Submit Documentation Feedback

Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SPNU596B

Clocks

13 TEXAS
INSTRUMENTS

www.ti.com

2.4.3.1 Typical Software Sequence to Enter a Low-Power Mode

1.

Program the flash banks and flash pump fall-back modes to be “sleep”.

The flash pump transitions from active to sleep mode only after all the flash banks have switched from
active to sleep mode. The flash banks start switching from active to sleep mode only after the banks
are not accessed for at least a duration defined by the Active Grace Period (AGP) parameter
configured for the banks. See Chapter 4 for more details.

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

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

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

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

Idle the Cortex-R4 core.

The ARM Cortex-R4 CPU has internal power management logic, and requires a dedicated instruction
to be used in order to enter a low power mode. This is the Wait For Interrupt (WFI) instruction.

When a WFI instruction is executed, the Cortex-R4 core flushes its pipeline, flushes all write buffers,
and completes all pending bus transactions. At this time the core indicates to the system that the clock
to the core can be stopped. This indication is used by the Global Clock Module (GCM) to turn off the
CPU clock domain (GCLK) if the CDDIS register bit O is set.

2.4.3.2 Special Considerations for Entry to Low-Power Modes

The bus masters can have ongoing transactions when the application wants to enter a low-power mode to
turn off the clocks to those modules. This is not recommended as it could leave the device in an
unpredictable state. See the individual module chapters for more information about the sequence to be
followed to safely enter a low-power mode.

2.4.3.3 Selecting Clock Source Upon Wake Up

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

When a wake up condition is detected, if the selected wake up clock source is not already active, the

global clock module (GCM) will enable this selected clock source, wait for it to become valid, and then use
it for the GCLK, HCLK and VCLKx domains. The other clock domains VCLKAx and RTICLK retain the
configuration for their clock source selection registers — VCLKASRC, VCLKACON1 and RCLKSRC.
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2.4.4 Clock Test Mode

The RM41Lx microcontrollers support a test mode which allows a user to bring out several different clock
sources and clock domains on to the ECLK terminal. This is very useful information for debug purposes.
Each clock source also has a corresponding clock source valid status flag in the Clock Source Valid
Status (CSVSTAT) register. The clock source valid status flags can also be brought out on to the
N2HET[2] terminal in this clock test mode.

The clock test mode is controlled by the CLKTEST register (Section 2.5.1.32) in the system module
register frame.

The clock test mode is enabled by writing 0x5 to the CLK_TEST_EN field.

The signal to be brought out on to the ECLK terminal is defined by the SEL_ECP_PIN field and the signal
to be brought out on to the N2HET[2] terminal is defined by the SEL_N2HET_PIN field.

These selections are defined in Table 2-12.

Table 2-12. Clock Test Mode Options

SEL_ECP_PIN Signal on ECLK SEL_N2HET_PIN Signal on N2HET[2]
0000 Oscillator 0000 Oscillator Valid status
0001 PLL&U{Leuet-(rgrllrliigﬁlf)IOCk 0001 PLL1 Valid status
0010 Reserved 0010 Reserved
0011 Reserved 0011 Reserved
0100 CLK80K 0100 Reserved
0101 CLK10M 0101 CLK10M Valid status
0110 Reserved 0110 Reserved
0111 Reserved 0111 Reserved
1000 GCLK 1000 CLK80K Valid status
1001 RTI Base 1001 Oscillator Valid status
1010 Reserved 1010 Oscillator Valid status
1011 VCLKA1 1011 Oscillator Valid status
1100 Reserved 1100 Oscillator Valid status
1101 Reserved 1101 Oscillator Valid status
1110 Reserved 1110 Oscillator Valid status
1111 Flash HD Pump Oscillator 1111 Oscillator Valid status
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2.45 Safety Considerations for Clocks

The RM41Lx microcontrollers are targeted for use in several safety-critical applications. The following
sections describe the internal or external monitoring mechanisms that detect and signal clock source
failures.

2.45.1 Oscillator Monitor

The oscillator clock frequency is monitored by a dedicated circuitry called CLKDET using the HF LPO as
the reference clock. The CLKDET flags an oscillator fail condition whenever the OSCIN frequency falls
outside of a range which is defined by the HF LPO frequency. Please refer to the device datasheet for
specific frequency values.

The valid OSCIN range is defined as a minimum of fyc | po) / 4 to @ maximum of fye  po) X 4.

The application can select the device response to an oscillator fail indication. See Chapter 9 for more
details on the oscillator monitoring and the system response choices.

2.4.5.2 PLL Slip Detector

The PLL macro implemented on the microcontroller has an embedded slip detection circuit. A PLL slip is
detected by the slip detector under the following conditions:

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

The device also includes optional filters that can be enabled before a slip indication from the PLL is
actually logged in the system module Global Status Register (GLBSTAT). Also, once a PLL slip condition
is logged in the system module global status register, the application can choose the device’s response to
the slip indication. See Chapter 9 for more details on PLL slip and the system response choices.

2.45.3 External Clock Monitor

The microcontrollers support a terminal called ECLK — External Clock, which is used to output a slow
frequency which is divided down from the device system clock frequency. An external circuit can monitor
the ECLK frequency in order to check that the device is operating at the correct frequency.

The frequency of the signal output on the ECLK pin can be divided down by 1 to 65536 from the
peripheral clock (VCLK) frequency using the External Clock Prescaler Control Register (ECPCNTL). The
actual clock output on ECLK is enabled by setting the ECP CLK FUN bit of the SYSPCL1 control register.
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2.4.5.4 Dual-Clock Comparator

The microcontroller includes a dual-clock comparator module. This module includes two down counters
which independently count from two separate seed values at the rate of two independent clock

frequencies. One of the clock inputs is a reference clock input, selectable between the main oscillator or
the HF LPO in functional mode. The second clock input is selectable from among a set of defined signals.
This mechanism can be used to use a known-good clock to measure the frequency of another clock.

The DCC module has two counters. Table 2-13 and Table 2-14 show the options for selecting the clock
sources for both counters on the DCC module.

CNTO CLKSRC is a control field in the DCCCNTOCLKSRC register. KEY and CNT1 CLKSRC are control
fields in the DCCCNT1CLKSRC register.

As can be seen, the main oscillator (OSCIN) can be used for counter 0 as a “known-good” reference
clock. The clock for counter 1 can be selected from among 5 options. See Chapter 10 for more details on

the DCC usage.

Table 2-13. Clock Source Selection for DCC1 Counter0

CNTO CLKSRC Clock Name Clock Description
5h HF LPO High-Frequency Output of Internal Low-Power Oscillator
Ah TCK Test Clock

All other values OSCIN Main oscillator input

Table 2-14. Clock Source Selection for DCC1 Counterl

KEY CNT1 CLKSRC Clock Name Clock Description

Ah 0 PLL Output Output from PLL
1h Reserved Reserved
2h LF LPO Low-Frequency output of internal Low-Power Oscillator
3h HF LPO High-Frequency output of internal Low-Power Oscillator
4h Reserved Reserved
5h EXTCLKIN External clock input source #1
6h Reserved Reserved
7h Reserved Reserved

8h—Fh VCLK Peripheral bus clock
All other values Don't care N2HET[31] Signal output on the N2HET[31] signal by the N2HET module,

either by the N2HET program execution, or by the application
toggling the N2HET[31] pin as general-purpose output.
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2.5 System and Peripheral Control Registers

The following sections describe the system and peripheral control registers of the RM41Lx microcontroller.

2.5.1 Primary System Control Registers (SYS)

This section describes the SYSTEM registers. These registers are broken up into two separate frames.

The start address of the primary system module frame is FFFF FFOOh. The start address of the secondary
system module frame is FFFF E100h. The registers support 32-, 16-, and 8-bit writes. The offset is relative
to the system module frame start address.

Table 2-15 contains a summary of the primary system control registers.

Table 2-15. Primary System Control Registers

Offset Acronym Register Description Section
00h SYSPC1 SYS Pin Control Register 1 Section 2.5.1.1
04h SYSPC2 SYS Pin Control Register 2 Section 2.5.1.2
08h SYSPC3 SYS Pin Control Register 3 Section 2.5.1.3
0Ch SYSPC4 SYS Pin Control Register 4 Section 2.5.1.4
10h SYSPC5 SYS Pin Control Register 5 Section 2.5.1.5
14h SYSPC6 SYS Pin Control Register 6 Section 2.5.1.6
18h SYSPC7 SYS Pin Control Register 7 Section 2.5.1.7
1Ch SYSPC8 SYS Pin Control Register 8 Section 2.5.1.8
20h SYSPC9 SYS Pin Control Register 9 Section 2.5.1.9
30h CSDIS Clock Source Disable Register Section 2.5.1.10
34h CSDISSET Clock Source Disable Set Register Section 2.5.1.11
38h CSDISCLR Clock Source Disable Clear Register Section 2.5.1.12
3Ch CDDIS Clock Domain Disable Register Section 2.5.1.13
40h CDDISSET Clock Domain Disable Set Register Section 2.5.1.14
44h CDDISCLR Clock Domain Disable Clear Register Section 2.5.1.15
48h GHVSRC GCLK, HCLK, VCLK, and VCLK2 Source Register Section 2.5.1.16
4Ch VCLKASRC Peripheral Asynchronous Clock Source Register Section 2.5.1.17
50h RCLKSRC RTI Clock Source Register Section 2.5.1.18
54h CSVSTAT Clock Source Valid Status Register Section 2.5.1.19
58h MSTGCR Memory Self-Test Global Control Register Section 2.5.1.20
5Ch MINITGCR Memory Hardware Initialization Global Control Register Section 2.5.1.21
60h MSINENA Memory Self-Test/Initialization Enable Register Section 2.5.1.22
64h MSTFAIL Memory Self-Test Fail Status Register Section 2.5.1.23
68h MSTCGSTAT MSTC Global Status Register Section 2.5.1.24
6Ch MINISTAT Memory Hardware Initialization Status Register Section 2.5.1.25
70h PLLCTL1 PLL Control Register 1 Section 2.5.1.26
74h PLLCTL2 PLL Control Register 2 Section 2.5.1.27
78h SYSPC10 SYS Pin Control Register 10 Section 2.5.1.28
7Ch DIEIDL Die Identification Register, Lower Word Section 2.5.1.29
80h DIEIDH Die Identification Register, Upper Word Section 2.5.1.30
88h LPOMONCTL LPO/Clock Monitor Control Register Section 2.5.1.31
8Ch CLKTEST Clock Test Register Section 2.5.1.32
90h DFTCTRLREG DFT Control Register Section 2.5.1.33
94h DFTCTRLREG2 DFT Control Register 2 Section 2.5.1.34
AOh GPREG1 General Purpose Register Section 2.5.1.35
A8h IMPFASTS Imprecise Fault Status Register Section 2.5.1.36
ACh IMPFTADD Imprecise Fault Write Address Register Section 2.5.1.37
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Table 2-15. Primary System Control Registers (continued)

Offset Acronym Register Description Section
BOh SSIR1 System Software Interrupt Request 1 Register Section 2.5.1.38
B4h SSIR2 System Software Interrupt Request 2 Register Section 2.5.1.39
B8h SSIR3 System Software Interrupt Request 3 Register Section 2.5.1.40
BCh SSIR4 System Software Interrupt Request 4 Register Section 2.5.1.41
COh RAMGCR RAM Control Register Section 2.5.1.42
C4h BMMCR1 Bus Matrix Module Control Register 1 Section 2.5.1.43
CCh CPURSTCR CPU Reset Control Register Section 2.5.1.44
DOh CLKCNTL Clock Control Register Section 2.5.1.45
D4h ECPCNTL ECP Control Register Section 2.5.1.46
DCh DEVCR1 DEV Parity Control Register 1 Section 2.5.1.47
EOh SYSECR System Exception Control Register Section 2.5.1.48
E4h SYSESR System Exception Status Register Section 2.5.1.49
E8h SYSTASR System Test Abort Status Register Section 2.5.1.50
ECh GLBSTAT Global Status Register Section 2.5.1.51
FOh DEVID Device Identification Register Section 2.5.1.52
F4ah SSIVEC Software Interrupt Vector Register Section 2.5.1.53
F8h SSIF System Software Interrupt Flag Register Section 2.5.1.54

2.5.1.1 SYS Pin Control Register 1 (SYSPC1)
The SYSPCL1 register, shown in Figure 2-4 and described in Table 2-16, controls the function of the ECLK

pin.
Figure 2-4. SYS Pin Control Register 1 (SYSPC1) (offset = 00h)

31 16

‘ Reserved ‘
R-0

15 1 0

] Reserved ECPCLKFUN |
R-0 R/W-0

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

Table 2-16. SYS Pin Control Register 1 (SYSPC1) Field Descriptions

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

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

Note: Proper ECLK duty cycle is not assured until 1 ECLK cycle has elapsed after switching
into functional mode.
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2.5.1.2 SYS Pin Control Register 2 (SYSPC2)

The SYSPC2 register, shown in Figure 2-5 and described in Table 2-17, controls whether the pin is an
input or an output when in GIO mode.

Figure 2-5. SYS Pin Control Register 2 (SYSPC2) (offset = 04h)

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

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

Table 2-17. SYS Pin Control Register 2 (SYSPC2) Field Descriptions

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

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

Note: The ECLK pin is placed into GIO mode by clearing the ECPCLKFUN bit to 0 in the
SYSPCL1 register.

2.5.1.3 SYS Pin Control Register 3 (SYSPC3)

The SYSPC3 register, shown in Figure 2-6 and described in Table 2-18, displays the logic state of the
ECLK pin when it is in GIO mode.

Figure 2-6. SYS Pin Control Register 3 (SYSPC3) (offset = 08h)

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

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

Table 2-18. SYS Pin Control Register 3 (SYSPC3) Field Descriptions

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

The ECLK pin is at logic low (0).
The ECLK pin is at logic high (1).
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2.5.1.4 SYS Pin Control Register 4 (SYSPC4)

The SYSPC4 register, shown in Figure 2-7 and described in Table 2-19, controls the logic level output
function of the ECLK pin when when it is configured as an output in GIO mode.

Figure 2-7. SYS Pin Control Register 4 (SYSPC4) (offset = 0Ch)

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

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

Table 2-19. SYS Pin Control Register 4 (SYSPC4) Field Descriptions

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

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

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

Note: The ECLK pin is placed into GIO mode by clearing the ECPCLKFUN bit to 0 in the
SYSPCL1 register. The ECLK pin is placed in output mode by setting the ECPCLKDIR bit to 1
in the SYSPC2 register.

2.5.1.5 SYS Pin Control Register 5 (SYSPC5)

The SYSPCS5 register, shown in Figure 2-8 and described in Table 2-20, controls the set function of the
ECLK pin when when it is configured as an output in GIO mode.

Figure 2-8. SYS Pin Control Register 5 (SYSPC5) (offset = 10h)

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

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

Table 2-20. SYS Pin Control Register 5 (SYSPCS5) Field Descriptions

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

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

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

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

SYSPCL1 register. The ECLK pin is placed in output mode by setting the ECPCLKDIR bit to 1
in the SYSPC2 register.
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2.5.1.6 SYS Pin Control Register 6 (SYSPC6)

The SYSPC6 register, shown in Figure 2-9 and described in Table 2-21, controls the clear function of the
ECLK pin when when it is configured as an output in GIO mode..

Figure 2-9. SYS Pin Control Register 6 (SYSPC6) (offset = 14h)

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

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

Table 2-21. SYS Pin Control Register 6 (SYSPC6) Field Descriptions

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

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

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

Note: The ECLK pin is placed into GIO mode by clearing the ECPCLKFUN bit to 0 in the
SYSPCL1 register. The ECLK pin is placed in output mode by setting the ECPCLKDIR bit to 1
in the SYSPC2 register.

2.5.1.7 SYS Pin Control Register 7 (SYSPC7)

The SYSPCY register, shown in Figure 2-10 and described in Table 2-22, controls the open drain function
of the ECLK pin.

Figure 2-10. SYS Pin Control Register 7 (SYSPC7) (offset = 18h)

31 16
‘ Reserved ‘
R-0
15 1 0
\ Reserved ECPCLKODE |
R-0 RIW-0

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

Table 2-22. SYS Pin Control Register 7 (SYSPC7) Field Descriptions

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

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

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

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

Note: The ECLK pin is placed into GIO mode by clearing the ECPCLKFUN bit to 0 in the
SYSPCI1 register.
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2.5.1.8 SYS Pin Control Register 8 (SYSPCS8)

The SYSPCS register, shown in Figure 2-11 and described in Table 2-23, controls the pull enable function
of the ECLK pin when it is configured as an input in GIO mode.

Figure 2-11. SYS Pin Control Register 8 (SYSPC8) (offset = 1Ch)

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

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

Table 2-23. SYS Pin Control Register 8 (SYSPCS8) Field Descriptions

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

input in GIO mode.

ECLK pull enable is active.

ECLK pull enable is inactive.

Note: The pull direction (up/down) is selected by the ECPCLKPS bit in the SYSPCO9 register.

Note: The ECLK pin is placed into GIO mode by clearing the ECPCLKFUN bit to 0 in the
SYSPCL register. The ECLK pin is placed in input mode by clearing the ECPCLKDIR bit to O
in the SYSPC2 register.

2.5.1.9 SYS Pin Control Register 9 (SYSPC9)

The SYSPC9 register, shown in Figure 2-12 and described in Table 2-24, controls the pull up/pull down
configuration of the ECLK pin when it is configured as an input in GIO mode.

Figure 2-12. SYS Pin Control Register 9 (SYSPC9) (offset = 20h)

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

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

Table 2-24. SYS Pin Control Register 9 (SYSPC9) Field Descriptions

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

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

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

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

The CSDIS register, shown in Figure 2-13 and described in Table 2-25, controls and displays the state of
the device clock sources.

NOTE: Nonimplemented clock sources should not be enabled or used.

Figure 2-13. Clock Source Disable Register (CSDIS) (offset = 30h)

31 8
‘ Reserved ‘
R-0
7 6 5 4 2 1 0
‘ Reserved CLKSR50FF CLKSR40FF CLKSR3OFF Reserved CLKSR10OFF CLKSROOFF ‘
R-0 R/WP-0 R/WP-0 R/WP-1 R-1 R/WP-1 R/WP-0

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

Table 2-25. Clock Source Disable Register (CSDIS) Field Descriptions

Bit Field Value | Description
31-6 | Reserved 0 Reads return 0. Writes have no effect.
5-3 CLKSR[5-3]OFF Clock source[5-3] off.
Clock source[5-3] is enabled.
Clock source[5-3] is disabled.
Note: On wakeup, only clock sources 0, 4, and 5 are enabled.
2 Reserved 1 Reads return 1. Writes have no effect.

1-0 CLKSR[1-0]OFF Clock source[1-0] off.
Clock source[1-0] is enabled.

Clock source[1-0] is disabled.

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

Table 2-26. Clock Sources Table

Clock Source #

Clock Source Name

Clock Source 0
Clock Source 1
Clock Source 2
Clock Source 3
Clock Source 4
Clock Source 5
Clock Source 6
Clock Source 7

Oscillator
PLL
Not Implemented
EXTCLKIN
Low Frequency LPO (Low Power Oscillator) clock
High Frequency LPO (Low Power Oscillator) clock
Not Implemented
Not Implemented
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2.5.1.11 Clock Source Disable Set Register (CSDISSET)

The CSDISSET register, shown in Figure 2-14 and described in Table 2-27, sets clock sources to the
disabled state.

NOTE: A list of the available clock sources is shown in Table 2-26.

Figure 2-14. Clock Source Disable Set Register (CSDISSET) (offset = 34h)

31
Reserved
R-0
7 5 4 3 2 1 0
Reserved SETCLKSR5 SETCLKSR4 SETCLKSR3 Reserved SETCLKSR1 SETCLKSRO
OFF OFF OFF OFF OFF
R-0 R/WP-0 R/WP-0 R/WP-1 R-1 R/WP-1 R/WP-0
LEGEND: R/W = Read/Write; R = Read only; WP = Write in privileged mode only; -n = value after reset
Table 2-27. Clock Source Disable Set Register (CSDISSET) Field Descriptions
Bit Field Value | Description
31-6 | Reserved 0 Reads return 0. Writes have no effect.
5-3 SETCLKSR[5-3] OFF Set clock source[5-3] to the disabled state.
0 Read: Clock source[5-3] is enabled.
Write: Clock source[5-3] is unchanged.
1 Read: Clock source[5-3] is disabled.
Write: Clock source[5-3] is set to the disabled state.
Note: After a new clock source disable bit is set via the CSDISSET register, the new
status of the bit will be reflected in the CSDIS, CSDISSET, and CSDISCLR registers.
2 Reserved 1 Reads return 1. Writes have no effect.
1-0 SETCLKSR[1-0] OFF Set clock source[1-0] to the disabled state.
0 Read: Clock source[1-0] is enabled.
Write: Clock source[1-0] is unchanged.
1 Read: Clock source[1-0] is disabled.
Write: Clock source[1-0] is set to the disabled state.
Note: After a new clock source disable bit is set via the CSDISSET register, the new
status of the bit will be reflected in the CSDIS, CSDISSET, and CSDISCLR registers.
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2.5.1.12 Clock Source Disable Clear Register (CSDISCLR)

The CSDISCLR register, shown in Figure 2-15 and described in Table 2-28, clears clock sources to the
enabled state.

NOTE: A list of the available clock sources is shown in Table 2-26.

Figure 2-15. Clock Source Disable Clear Register (CSDISCLR) (offset = 38h)

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

LEGEND:

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

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

Bit

Field

Value

Description

31-6

Reserved

0 Reads 