TMS320F2837xS Real-Time
Microcontrollers

Technical Reference Manual

Wi} TEXAS INSTRUMENTS

Literature Number: SPRUHXS5I
AUGUST 2014 — REVISED MAY 2024


https://www.ti.com/lit/pdf/SPRUHX5




Table of Contents

i3 TEXAS INSTRUMENTS

LR Y- Lo I I T E= T ol ] PSSP P RRRRN 69
Y oL I =3 /=T T - RPN 69
[N o) F=YiloT g =TI @7 o] V=T o1 (o] o T RSO PPR PP 69
(€111 T oY PO U SSPRPPPPON 69
Related Documentation From TeXas INSIrUMENTS. ........uuiiiiiiiiiiiiicec e e e e e e e e e e e e e e e e e e s s b e eeeeeeeeeeees 69
10 o] o] g Al 3{=T 01U ot TP UPPPRP 69
LI =0 L= 0 =T 2 PR STRR 70

1 C2000™ Microcontrollers SOftware SUPPOIT............c.uviiiiiiiiiee et e e e e st e e e e st e e e e e e e asaraeeaeeannnnes 71
PR 1 oY LT o o PP 72
1.2 C2000WWAIE SHIUCIUIE.....ceiiiiiieieee ettt c et e ettt e e e e et eee e e e s ataeeeee s e s saeeeaeaasassaeeeeesanssseaeeeaasssseeaeeaanssaneaeesanssnseeeeeannsnes 72
JLRC 21 Lo oW 4 1= 1 =1 4o o PO PR 72
Ti4 DIBVICES. c.eeeeeeiieeeeei ettt ettt et e e e e e e e e e e e e e e e e eeaa e Raaahatahehetteeteetetteeeeaeaaeeeeeeaeaeaaaaaanaannebettatateeeteereaaaaaaaaaaeans 72
R T I o = T4 = PSPPSR 72
1.6 Code Composer Studio™ Integrated Development Environment (IDE)...........cooiiiiiiiiiiiiie e 72
1.7 SysConfig @nd PINMUX TOOL........uuuiiiiiiiiiiii ettt e e et e e e et e e e e e aee e e e s e saeeeeeeesasbeeeeeessbseeaaeeasssseeaeeanssseeeeeaas 73

2 C 28X PIrOCESSO.........eeiiieiiiiteee e e e ettt e e e ettt e e e e ettt e et e e e saataeeeeeeasaseeeaeeaasseeeae e s steaseeeaansseseeeeeanasseeeeeesntaeeeeeaesnseeeeeeannnbeneeneaantes 74
D22 10 o To [T 1) o PP PSRRI 75
2.2 C28X REIAtEA COllAEIAL........ccei ittt e e e ettt e e e e et e e e e e e e s asaeeeeeesstaeeaeesansseaeaeeeansssneaeeaannrneeaaeaan 75
DG B T (1 (=3P 75
D22 o = o Tl o T o | o PR 76
2.5 Trigonometric Math Uit (TIMU)....ccoiuuiieiiie ottt st et e e s a e e e e n bt e e e et e e e sae e e e amte e e enteeeamseeesnneeeeanbeeesnneeeennneens 76
2.6 Viterbi, Complex Math, and CRC UNit Il (VCU-I).......oooiiiiiiee ettt s e e s e s enne e e s nbeee e 77

3 System Control and INTEITUPL..............ooi it e e e e e e et e e e e e et a e e e e e e e ssssaeeeeessasbeeeeeeennsreneaeas 78
G 70 T 1o To [T 1) o PP EU PN 79
3.2 System Control FUNCHONAl DESCHPTION. .......ciiiiiiiie ettt e e e et e e e e st e e e e e e eaae e e e e e e snbaeeees s ssaeeaeeaansaeeaeaans 79

B I I B LoV, Tot I o F=Y o1 1 o= o o DO PRSPTRP 79
3.2.2 Device Configuration REGISTEIS.........c.uuiiiiiiiiiiie ettt e et e e e ettt e e e e e e e e e s e santa e e e e e s asbeeeeeseanssaeeaeeesnnsaeeens 79
B TR B0 =TT 7 PRSP 80
3.3, T RESEE SOUICES. ....eiiiiiieiiiie ettt e e et e e et ettt e e e e e e aaaeeee e e e atseeeeesasbeeeeaeaassseeeeeeeanntseeeeesanssaneaeesannnseeaeeesnssneens 80
3.3.2 EXLEINAI RESEE (XRS).......iueeieiieieeieie ettt et ettt ettt ettt et e et et e te et et et e st e s e s eseensesseseesseseesseseeseebestesreeteetesresressesns 80
3.3.3 POWEI-0ON RESEE (PORY).....eiiieiieitiee ettt ettt et ettt e s et e e ettt e e a et e e sm bt e e eabee e e neeeeambeeeenteeeeanseeeanbeeeenneeeenneas 81
3.3.4 DEDUGGEI RESEE (SYSRS)......iiiiiiiie ittt ettt et ettt e st e e ettt e e aaee e e sm bt e e e b eeeeaneeeesnbeeeeasteeeanseeeanbeeeeneeeennneas 81

3.3.5 Watchdog Reset (WDRS)
3.3.6 NMI Watchdog Reset (NMIWDRS)

3.3.7 DCSM Safe Code Copy RESEL (SCCRESET).......cuiiiiiiiiiiie ettt ettt et eee sttt sete e st e e st e e snee e e sneeeeanteeesaneeeesnneeas 81
3.3.8 Hibernate RESEt (HIBRESET).......cciiiitiiiiieiiiie ettt e ettt e sttt e ettt e e sttt e e st e e snee e e sabeeeenteeesmeeeesmneeeanteeeeanteeesnneeas 81
3.3.9 Hardware BIST ReSEt (HWBISTRS)........uiiiiiiieiiiieiiie ettt ettt e ettt st e e s et e e st e e sne e e e saseeesnbeeesneeeesnneeas 82

B Ty (OB 1= =TT B (S T USRI 82
R = o =T = I LY =Y 4 U o) £ PRSP 82
B I 1) (=Y 0] o] @7 o oot =T o =TRSO PR TSP 82

R I [ o) (=Y (U o N o a1 (= o (1 = PSRRI 82
3.4.3 INTEITUPL ENIY SEQUENCE....ccci ittt et e e e e ettt e e e e ettt e e e e e eaeaeeeeeeeastaeeeeeaansbeeeeesaanssseeaeeassnsseeeeeannssaneas 84
3.4.4 Configuring @nd USING INTEITUDES.......eiiiiiiiiiiie ettt et e e e e e e e e e e e aeb e e e e e e sntaeeeeesassseeeaeeannnraeaaeeaas 85
B Sl e | =N @1 o F= L [ L= LY =T o] o] o TSRS PPT PR 87
R G =T or (o] gl = o] L= F PP PRT U PPPP PRI 89
3.5 Exceptions and NON-Maskable INTEITUPES. ........uiuiiiiiiiiiieeiie et e e e e e e e e e e e e e e e e e e e s s st neneeenneeeeees 94
3.5.1 Configuring @nd USING NIMIS........oiiiiiiiiiiie ettt e et e e e et e e e e e s e e e e e e e sastaeeaeesassbaeeeesaasssseeaeeassnsseeeeeannsreeeas 94
3.5.2 EMUIAtion CONSIAEIAtIONS. ......cooueiie ittt e ettt e e e n e e s ne e e e sae e e e anteeesaneeeesmneeeenbeeesneeeesnneeean 95
BT N LIS T 0T oY S SRR 95
SPRUHX5I — AUGUST 2014 — REVISED MAY 2024 TMS320F2837xS Real-Time Microcontrollers 3

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
3.5.4 1llegal INSruCtioN Trap (ITRAP)...cc ettt b et b et e eb e e e ettt e s st e e e sa bt e e e bbe e e nnneeesabeee s 95
G T (] A == 1 (0] (T ST PU PRI 96
3.6.1 Write ProteClion ON REGISIEIS. ... ..ottt ettt e et bt e et e et e e nanes 96
3.6.2 MisSiNg ClOCK DEECHION LOGIC. ... .ccuueeeiiiiiiiiie ettt ettt et e bt e e ettt sb et e e ebb e e e et e e nnn e e e nnneeeas 96
3.68.3 PLLSLIP DEEECHON. .....ceuetetieeeeeitie ettt ettt ettt ettt e a b e e sk et e bt e ease e ke e eme e et e e emteeameeanbeesmeeenbeesmbeeneesnbeenneesnneenen 97
3.6.4 CPU Vector Address Validity ChECK............uiiiiiiiiiiie ittt e et e e e e naee 98
BLB8.5 INIMIVWDIS. ...ttt ettt ettt et ekt et e skt e b e ea e ekt e em e e e bt ea ke e ea e e o m b e e emeeen b e e em b e e aseeen b e e aseeenbeenheeebeeenbeeaneeenneenee 98
3.6.6 ECC and Parity Enabled RAMs, Shared RAMS ProteCtion.............ooiiiiiiiiiiiiiie ettt 98
3.6.7 ECC ENabled FIAsh MEMOTY.......cooiiiiiiii ettt ettt ettt et e e st e e sb e e e bbe e e saneeeannee s 98
3.8.8 ERRORSTS PNttt ittt ettt ettt ettt et e s e et e bt e sa bt e st e ea bt e sheeeateese e e easeeebeeenbeeameeenbeeameeenseesnbeenneesnneens 99

B I A @1 o T {13 T O O PP PSPPI 99
B B 1 [o o7 QRS T TV (o= O S PUU PSPPI 101

B A B =Y 4 1Yo B O [o o7 T PP PU PP UPPPTPI 102
3.7.3 DEVICE CIOCK DOM@INS..... ettt ettt ettt h e e ea bt e o bt e ek bt e e ea b et e s b et e e b bt e e eab e e e s be e e e st e e e sneeesnneeeas 103
R (O I < 1 I SRR SUPRRR 104

K AR O [oTod @ 70131 o T=To1 117/ 1 TSRS TP PP 105
3.7.6 CIOCK SOUICE @NA PLL SEIUD....eiiitiiiiiiii ettt e st e st e e s bt e e aab e e snreeennneeean 106
3.7.7 Clock (OSCCLK) Failure DELECHON. ......c.uiiiiiiiiieie ettt et e e et e e e e e e st e naee 109
I 1 =) O e W T 0 LY S 0 U 111
R T | (ol pTo [ To I T4 g 1= SO PPOTPPPPP 113
3.9.1 Servicing the WatChdOg TIMET..........iiiiiiiiie ettt e et e e et e e s bt e e st e e e sneeesnneee s 114
3.9.2 MiNIMUM WINAOW CRECK......ceiuiiiiiiiie ittt et e e sttt e st e e e b b e e ettt e s bt e e e aa b e e e nbneeenaneas 114
3.9.3 Watchdog Reset or Watchdog INTerrupt MOGE..........coiiiiiiiiiiii e 115
3.9.4 Watchdog Operation in LOW-POWET MOAES..........ccuuiiiiiiiiiiii ittt e e 115
3.9.5 EMUIAtion CONSIAEIAtiONS. ......ooiuiiiiiiiii ettt ettt b ettt sab et e et et e e nt e e nabee e e bb e e e aane e anees 115
3.10 LOW-POWET IMOGES.......eeiiiitiieeiiie ettt ettt et h et a bt e o bt e ook bt e e oot e e e st e e e oa bt e e et et e e nb et e s abe e e e nbb e e e enneeennnees 116
R 0 T SRR USUPRRRTI 116
B.10.2 STANDBY ...ttt ettt ettt et e e bt ettt ea bt e e h et e beeeE et et e e eR et e Rt e eR et e bt e eRee e bt e eRbe e Rt e enbeenReeenbeenheeeneennneen 116

B R L0 Y USRS PR 117
3.10.4 HIDEINALE (HIB)....ceeeeeie ittt sttt ettt ekttt e bt st e s ae e ea bt e she e e bt e sh bt e eeeem b e e sbeeembeenbeeenbeesneeebeeanneeneens 119
3.11 Memory CONErOlEr MOGUIE..........cooeiiiiiee ettt s et s et e e bt e e et e e s b e e e e eab e e e ante e e nanes 120
B 2 P I 0 Tox [ g = Tl Do T T 4] (o] o O PSPPSR 120

R A b= Ty = T Lo B O I e 1V (=T 40 To o PRSPPSO 127
B o I T (0 T PP PU PP PRI 127

B o =T T o T TSP UPPU PP TPPPPI 127
3.12.3 Default FIash CONfIQUIAtION.........oiuiiiiiii ittt eb e e s e e e bt e e saa e e e st e e snte e e nanees 128
3.12.4 Flash Bank, One-Time Programmable (OTP) Memory, and Flash Pump..........cccccoiiiiiiii e 128
3.12.5 Flash Module CoNtroller (FIMC).........eie ettt ettt et e st e e eab e e et e e enee e e saneeeabeeenaee 129
3.12.6 Flash and OTP Memory Power-Down Modes and WaKEUP..........ccoouiiiiiiiiiiiieeiece e 129
3.12.7 Flash and OTP MemOry PerfOrManCe............ueiiiiiiiiiiie ittt ettt e et e et e e e anneeeaaes 131
3.12.8 FIash REAA INTEITACE. ..ottt et et e s st e s et e et e e e aabe e e sneeeeabbeeenaes 131
3.12.9 Erase/Program FIASh. ...ttt a et h e h e b e n e e e bt e et 133
3.12.10 Error Correction Code (ECC) ProteCHON........ccuiiiiiiii ittt e et e e 134
3.12.11 Reserved Locations Within Flash and OTP MeEMOTY........cccuiiiiiiiiiiiiie et 138
3.12.12 Procedure to Change the Flash Control REGISTErS. ..........ooiiiiiiiiiiiiie e 138
3.12.13 Simple Procedure to Modify an Application from RAM Configuration to Flash Configuration..............ccccceoneee. 138
3.12.14 Flash PUmp OWNErship CONIOL..........uiiiiiiiiiiiie ittt e et e e e e e nanes 139
3.13 Dual Code Security MOAUIE (DCSIM).......coiuiiiiiiieii ettt et rab e sttt e bt e e s e aba e et e e 140
3.13.1 FUNCHONAI DESCIIDTION. ...ttt ettt b e ekt e et et e e b et e e s b et e e bt e e e eaae e e aabe e e ente e e naneas 140
3.13.2 CSM Impact on Other ON-Chip RESOUICES...........ciiuiiiiiiiiieiii ettt e e e et e e 147
3.13.3 Incorporating Code Security in User APPlICAtIONS.......c.couiiiiiiiiiiiie ittt 148
I I Y TSP SOPRRPSRIN 153
3.15 System Control Register Configuration RESTHCHONS. .........coiiiiiiiiii e 153
BT SIS To 1= T PSSP UPPPTPRPNY 154
R Lo BN 5T O I e Ty o] [ SRS 154
3.16.2 TIMER EXGMIPIES.....coiiiiiiiieiie ittt ettt ettt et b e s et e ae e ea bt e she e e abeeshe e et e e embeeebeeemseebeeenbeesaeeenteesnneennee e 154
3.16.3 MEMOCF G EXAMPIES...... ettt t et e s b e et e e she e e et e eaeeembeeamteembeesmbeeneesebeesneeamteenbeeenteesnnean 155
3.16.4 INTERRUPT EXGMPIES. ... .eiiiiiiiieiiie ettt ettt ettt et e ettt e s st e e bt e s e bt e sb e e e mbeesbeeenbeesheeeabeeeneeesbeeaneeenneean 155
3.16.5 LPIM EXAMIPIES. ...ttt ettt ettt a e oottt o bt R bt e e et e b et e R b et e e bt e e e b et e e an b e e e nnn e e e nnaee s 158
3.16.6 WATCHDOG EXAMPIES......co ittt sttt ettt h ettt e bt e bt e eaeeenbeeameeenbeessbeeabeesebeesbeesnbeesbeeenteenanean 158
3.17 System CONTrOl REGISTEIS. ...ttt ettt bt e rab et e e bt e snt e e e sab e e e eta e e s aneas 159
4 TMS320F2837xS Real-Time Microcontrollers SPRUHX5I — AUGUST 2014 — REVISED MAY 2024

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
3.17.1 System CoNntrol BASE AGArESSES. ... ...uiiuiiiiiiite ettt ettt ettt s e et e e e st et e sbe e e e abb e e e abeeesneeeeasbeeeaaes 159
4 ROM Code and Peripheral BOOtING...........c..ooiiiiiiiiiii ittt ettt e et e st e e sab e e e b e e s nneas 575
L T I 1o foTo [0 ez 11 ) PO PP PRSP PPPUPROE 576
A = ToTo Ll (@ LY I =To ] (=T T PP TSP PPR 576
4.3 DEVICE BOOt SEUUEINCE. ... ..eiiieiiii ittt h et e bt e h e e et e o bttt o1 e bt e e e abe e e e ate e e s b et e ebbe e e nnneeesnneee s 576
R B oY o = ToTo 1Y (oo [PPSR PP PRI 577
4.5 Configuring BOOt MOAE PiINS.........uiiiiiiiiiiiie ettt ettt b e e e e bt e e ab et e st e e e ba e e e ant et e sabeeeeanbeeenaee 578
4.6 Configuring Get BOOt OPLIONS. .....cciiuiiiiiiieiitee ettt ettt e e e et et e s bt e e e ea b et e e be e e e enb e e e s be e e eate e e naneas 580
4.7 Configuring Emulation BOOt OPLIONS. .......oo.uiiiiiiii ittt e s ettt e bt e e et e e sne e e naree s 581
4.8 DEVICE BOOTt FIOW DIGQIamMS. ... ueeiiiitiie ittt ettt et e st e a et e ettt e e eab e e e st et e eb bt e e eab e e e sabe e e ent e e e naneas 582
4.8.1 EMulation BOOt FIOW DIBGIamS.......ccoiuiiiiiiei ittt ettt et e e st e eab e e s b e e enb e e e naneeesannee s 583
4.8.2 Standalone and Hibernate Boot FIOW DiagramsS.........cooiiiiiiiiiiiiiie ettt 584
4.9 Device Reset and EXCeption HaNAIING........couiiiiiiiiiii ettt b et b e 585
4.9.1 Reset Causes and HaNAIING.......coiuiiiiiiii ettt bt e ra e e e bt sne e e sa b e e et et e nente e e naneeean 585
4.9.2 Exceptions and INterrupts HaNAING........oo.uoi ittt sb e e et 586
L L0l S ToTol A @ 1Y B T=T T ety o] (o] PO PP PP OP PP PUPROE 587
o OB I =t (A o1 ) PP PSR SUPPPPPN 587
o L O I T =Ty o T o T TSP OUPPTRRN 587
o LUV =T 4 g ToT A1V =T oL S O PRSP U PRSP PRPI 587
o LU = ToTo ) 1V (oo [T T PSPPSR 590
4.10.5 BoOt Data STre@m STIUCIUIE........ooeiii ettt e e e e ete e sneeas 605
4.10.6 GPIO ASSIGNMENES. ...ttt ettt e e bt e e aab e e e o bt e e e b bt e e eab et e s bt e e e b b et e et e e e e e ente e nanes 607
4.10.7 Secure ROM FUNCHON APIS.......ooiiiiiiie ettt ettt et s et e hb e e et e e eb e e e e aa b e e e ebeeenneeas 609
4.10.8 CIOCK INITIAlIZATIONS. ...ttt bt e et e e s e e e e b et e eae et e s be e e e s bt e e eabe e e sbeeeente e e nanees 610
4.10.9 Waiit State CONfIGUIATION. ........cueiii ittt st e b bt e e e bt s bt e e e aab e e e sbneeenneas 610
4.10.10 BOOt Status INFOMMI@LION. ... .eeiiiiii ittt e e bt e s bt e e st e e et e e ssee e e sabeeeabeeenans 611
0T I @ 1 Y =T 3 o o P PSPU PR TPRPP 611
5 Direct MemOry ACCESS (DIMA)........ . ettt ettt eh e e et et e o bt e e e b b et e e ab et e e bt e e e as bt e e sabeeeebeeeeaabeeenans 612
LT I a0 To 18 o1 (oo FHR PP OT PR PPRR 613
LT I I o L (T T PSPPSRI 613
T I = oo [Q B =T [ =T o OO P PSPPI 614
LI N (o g1 (= Te: (U= T P TPSOUPP TSP TPRPN 615
5.2.1 Common Peripheral ArChIfECIUIE. ..........ooiiiii et re e 615
5.2.2 Peripheral Interrupt EVENt TrIGQEr SOUICES. ... ...oiiiiiiiiiie ettt sttt ettt e et e et sne e e e saneeeas 616
B.2.3 DIMA BUS...c ettt ettt h ettt ekt b4 R bRt e h et R b e e e e b et e e b e et e R b et e e b e e e e b e e e e an b et e nnneeennnee s 620
5.3 Address Pointer and Transfer CONIOL............eiiiiii ittt e et s st e st e et e e ean e e e saneeas 620
5.4 Pipeline Timing and TRIOUGNPUL..........oo ittt b e e bt ean e e s b e e an e e 626
5.5 CPU @nd CLA ArDITFAtION. ....coiiiii ittt b e a bt e e et e e b et e e s bt e e sabe e e e be e e e enbe e e nneeeennneeean 627
LN @1 g F= oL g T I oy o] 1 Y PO OSSPSR PRI 628
5.6.1 ROUNG-RODIN IMOE........coiiiiiiiiiieiee ettt a bt e bt e o he e e e ea b et e eab et e s ebb e e e aabe e e snreeennneeean 628
5.6.2 Channel 1 High-Priority MOGE. .........coiiiiiiii ittt e bttt e bt e e an e sneeeaneee s 629
5.7 OVEITUN DEtECHON FEATUIE.......ciiiiiiiiiii ettt ettt bt e e b b e e et e e e s be e e e asbe e e ebe e e e anbeeeaabeeenans 629
5.8 SOMWAIE. ...ttt h e b e h et e 1h b et e e b bt e e ea e et e e b et e e b et e e be e e e be e e e anne e e e 630
5.8.1 DIMA EXAMIPIES. ...ttt ettt ettt ettt ettt oottt e ekt e e et oo bt e e ek bt e e ea bt oo b et e e R et e ea b et e e b e et e ah b e e e e be e e s ne e e e anre e e e 630
Lo I LY N =T 1 =T T SO PPUPPOTSPPTPRPN 631
5.9.1 DMA BASE AGAIESSES.......ueeeeitiieittee e itiee ettt ettt e et e bt e e sk b et e ea b et a1 bt e e ek b et e ea bt e e obe et ek bt e e et e e e e be e e e an b e e e nnr e e e nnee s 631
5.9.2 DMA_REGS REISTEIS. .....eiiutiiiiitiiiiitie ettt ettt ettt h et e aa bt e e b et e oo hb et e aa bt e e es bt e e eab e e e et b e e enbe e e saneeeabaeeenee 632
5.9.3 DMA_CH_REGS REGISIEIS. ... .eeiiitiiiiiitit ittt ettt et ea e s bt e e e b et e ettt e s bt e e e sab e e e enneeenaeeas 637
5.9.4 DMA Registers to Driverlib FUNCHONS.........oouiiiiiii et 663
6 CoNtrol Law ACCEIEIator (CLA)....... oo ittt et e ettt e he e e e e bt e e st e e e eab e e e e be e e ente e e nanes 666
LS 2I a (o To 18 o1 (oo FAU PO PPRR 667
L I I o L (U= T PP PP USRI 667
6.1.2 CLA RElAted COlIATEIAl.........oei ittt et e et s bt e e as b et e e b bt e e eaa e e e st e e e ente e e nanees 667
(S IR =] oo [Q B =T [ =T £ O TP POPPP PPN 668
(O O N [ 01 (=T =T TSRO PP PP PRI 669
L B O N 1V =T 4 o PO OPPR 669
B.2.2 CLA MEMOTY BUS.... ettt ettt etttk e oo ettt o1 bttt ek b et e eab et oo b et e e b bt e e eab e e e e be e e ean b e e e nanneeanneeeas 670
6.2.3 Shared Peripherals and EALLOW Prot@CHON. .......ccoiuiiiiiiie ittt ettt 671
6.2.4 CLA Tasks and INTEITUDPE VECIOTS.......cooiuiiiiiiii ittt ettt e s e e et e e nanees 671
6.2.5 CLA Software INtErrupt 10 CPU........ooiiiiiiiii ettt ekt e et e e s bt e e aab e e e enreesneee s 674
6.3 CLA @Nd CPU ArDITFALION. ....coie ittt e e a et e sttt e e bt e e s bt e e sab e e e e be e e e eabe e e nneeeennneeeas 674
SPRUHX5! — AUGUST 2014 — REVISED MAY 2024 TMS320F2837xS Real-Time Microcontrollers 5

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
6.3.1 CLA MESSAGE RAM ...ttt bt a et o bt e e bt oo et et e s bttt e s bt e e e b et e e eab e e e s be e e nnte e e naneas 675
6.3.2 CLA Program IMEMOTY.......coiiuiiieittee ettt ettt ettt ettt ettt ekttt e bt e e e bt e e sttt e sa b et e e b bt e e aab et e sabe e e e b b e e e aabeeesneeeeanbeeennns 676
5.3.3 CLA DAt IMEIMOIY ...ttt ettt ettt ettt e sttt o1 b et e ket £ eab et e e b et e e s e e e e bt e e e eane e e sab e e e enne e e naneas 677
6.3.4 Peripheral Registers (EPWM, HRPWM, COMPATator).........ccouuuiiiiiieaiiie ittt ettt 677
6.4 CLA Configuration @nd DEDUG. .........coiiiiiiiii ettt bt e et s bt e bbb e e 678
(S 3 = W[ [T o JE= W O I NN o] o] [ o= 1 1 o] PSR RPUPOPPPTPRIN 678
6.4.2 Typical CLA INitialiZation SEQUENCE.......ccoccuiiiiiiii ittt ettt e e e eb e e s bt e e et e e snee e s nnnee s 678
6.4.3 DEDUQGGING CLA COUE......coiitiiiiiiieit ettt et a e ea bt e e bt e e sttt e e e bt e e e bb e e e amb et e sabe e e e abb e e e anteeenanees 679
6.4.4 CLA lllegal OpCOAE BENAVIOT..........eiiiiiiiiiiii ettt ettt b e ettt e et e e s b et e e an b e e e snreeennneeeas 680
B.4.5 RESEHING The CLA.... ettt h e e e a bt e e ettt e e b e et e aa bt e e sabe e e s ebs e e e anbe e e snreeennneeean 681
(ORI o= 1 T PO RR PR 681
5.5.1 PIPEIINE OVEIVIEW. ... ittt ettt ettt e e h e oo ettt s b et e e ek bt e e e ab et e sab e e e e aa b e e e eabeeesneeeeanbeeenans 681
6.5.2 CLA PIPEIINE AlIGNIMENT. ...ttt ettt et e e e et s b et e e aa bt e e et bt e sbe e e e aabe e e ebeeesneeeeanbeeenans 682
6.5.3 Parallel INSIUCHIONS. ... ittt e bttt rab et e et e e s e e e s be e e et bt e e ante e e sabeeeenbbeeenaee 686
6.5.4 CLA Task EXECULION LAENCY.....couuiiiiiiiiiiiie ittt st e et e e ettt b et e e aab e e ebe e e s neeeeanbeeenaes 686
5.6 SOMWAIE. ...tttk h e h e b h et 1R b et e ek bt e ea e et e b et e ek bt e e e b e e e e bn e e e nneeenae 687
B.6.1 CLA EXGIMPIES.....eeiiitiiiiitit ettt etttk e et e+ o bttt ook et eea bt oo b et e ook bt e e ea b et e e bt e e e an b e e e e be e e e enn e e e anre e e e 687
6.7 INSITUCTION Sttt h et e ekt e o ettt e o b e e e e a b et e eas et e et bt e e aa b et e sane e e e ebb e e e eabeeennreeennneeean 688
6.7.1 INSIrUCION DESCIIPLONS. ...ttt ettt ab e e et et e s bttt e sabe e e et bt e e aate e e nabeeeenbaeeeaaes 688
6.7.2 Addressing Modes and ENCOING........uuiiiuuiiiiiiieeiiit ettt ettt et et e et e s bt e e e aab e e e abee e s snneeeanbeeenans 689
B.7.3 INSITUCKIONS. ...ttt e bttt eh et e ea bt oo a et oo a bt e e ek b e e e s te e e sa bt e e et b e e e ente e e nneeeennre e e e 692
5.8 CLA REGISIEIS. .....ee ittt ettt ettt h e oot et e o bttt e 1h bt e e ea b et e e st e e 1h bt e e ek et e e h e et e e b et e e b bt e e et e e e nbe e e e anneeenae 819
5.8.1 CLA BASE AUGAIESSES....ccnteiieitiie ittt ettt bt e ek bt e ettt o bt e e eh bt eea bt e e o be e e e aa b et e et e e e e ebe e e e an b e e e nne e e e nnnee s 819
6.8.2 CLA_REGS REGISIEIS. .....ciiiutiieiitie ettt ettt ettt a e et et e e bt e o1 hb et e ea b et e ea bt e e eabe e e et b e e e aate e e sabeeeabbeeeaaee 820
6.8.3 CLA_SOFTINT_REGS REGISIEIS. ...ttt ettt b e et e e e b e e s aate e e sabeeeensbeeeanes 859
6.8.4 CLA Registers t0 DriverliD FUNCHONS. .......cooiiiiiiiee ettt 863

7 General-Purpose INput/Output (GPIO)...........c.uiiiiiiiii ettt e e e e et e sneeas 865
A I a0 To 18 o1 o o FA PP PPR 866
7.1.1 GPIO Related COllateral.........oouieiiiiieeie ettt ettt e s bt e aa bt e e ettt e e esa e e e sabe e e ente e e nanees 867
7.2 CONTIGUIALION OVEIVIEW. ......eiiiiiiieiit ettt ettt a e bt e bttt a bt e ettt e e he et e ea b et e ek et e es b e e e eabe e e aabae e s nteeenaneeeas 868
7.3 Digital General-Purpose /O CONTIOL.........ciiiuiiiiiiiie ettt e e sab et e et esne e e e sab e e e etee e s aneas 869
A o o T A @ U E= T 1 Ter=1 (o] P SO S PSR RPPRRO 870
7.4.1 No Synchronization (ASYNCRIrONOUS INPUL)........coiuiiiiiiit ittt et e e e e e breeeaee 870
7.4.2 Synchronization t0 SYSCLKOUT ONIY.......eiiiiiiiiiiit ettt ettt e et e e s et e e sneeeennbeeenaes 870
7.4.3 Qualification Using @ SamPpPliNG WINGOW............uiiiiiiiiiiiie ettt e et e e sbe e e sne e e e aibeeeeaes 871
AT OS] = TS e T | PSP PP U PPPTPRPN 874
OIS T o IS 1T [ = T PSPPSR PSP PPPR 874
7.7 GPIO and Peripheral MUXING. ......oouueiiiiieeiiiie ettt ettt e a e e st et e s bt e e s bt e e sabe e e e be e e e enbe e e nneeeennneeean 875
AT €1 = (O 2V 10 Vo TSRS 875
A =14 o 1= = T Y U)o To T PO OTPR 881
7.8 Internal Pullup Configuration REQUIFEMENTS. .........iiiiiiiiiiie ittt st e et 883
AR IS0 i 1T (- PSSP PPPTPRRN 884
7.9.1 GPIO EXAMPIES. ...ttt ettt h ettt ekt eea bt s b et e ekt e e e a b et e e bt e e e ea e e e be e e e ne e e e be e e e 884
7.9.2 LED EXGMPIES... .ttt ettt etttk ettt e o bttt o1kt eea bt e btk e e e e b et e e h e et e aa b et e e nn e e e enae e e are e e e 884
7.0 GPIO REGISIEIS. ... ittt h ettt o bt e ookt ee e a bt oo st e e 1a bt e e ek et e e sttt e 1ab et e e bb e e e eate e e s be e e e anne e e e 885
7.10.1 GPIO BaSE AQUIESSES. .....ceiutiiiiiiieiiiee ettt ettt ettt et bt ettt e o bt e e e ek b e e ea bt e e o b et e ek bt e e eabe e e s be e e e anbe e e snreesnneeeas 885
7.10.2 GPIO_CTRL_REGS REISIEIS. ....ceiutiiiiiiieitiee ettt ettt ettt ettt sa e ettt e e et e e sb e e e e bt e e s aate e e sneeeeanbeeeanes 886
7.10.3 GPIO_DATA_REGS REGISIEIS. ....ceiiuiiiiiiiiieitiee ettt ettt ettt ettt e ekt e e ettt e sbe e e e sab e e ebe e e snreeenaneeas 1052
7.10.4 GPIO Registers to Driverlib FUNCHONS. ..........ii it 1101

8 CrOSSDAN (X-BAR)........oo ittt ettt h bt oot o b et eh b et b et e b e et e ea b et e e b e e e ha e e e an bt e nne e e nnaee s 1108
S I Lo LU 00 = 7 RS ORRTS 1109
8.2 ePWM, CLB, and GPIO OULPUL X-BAR.......co ottt ettt e se e e et e e s aae e e sab e e e e ba e s anteeesnneee s 1112
8.2.1 EPWIM X-BAR ...ttt ettt e et h ekt e e a et e ket ea et e ket eat e e ehe e oAbt e eRe e oAbt e eR et e beeeRbeeneeenbeenreeenneenees 1112
I A I I = o o OSSPSR 1114
8.2.3 GPIO OUIPUL X-BAR. ...ttt ettt ettt h et oot o sttt e e e bt e e et bt e e nb e e e sab e e e e abbe e e enneeenneee s 117
Ay G Y o B - To USSR 1119
R I = T S =T 1) (=T £ T PP TP OPPPR 1120
8.3.1 XBAR BaSE AUAIESSES....ccoutiiiiiiieiitie ettt ettt ettt ettt e e bt e e h et oo ettt e o b et e e aa bt e e e b et e e b bt e e et e e e e ne e e e nane e e atneenan 1120
8.3.2 INPUT_XBAR_REGS REGISIEIS.......ueiiiitiiiiiiiie ittt bttt e e et e e st e e s be e e s snneeeanbeeenaes 1121
8.3.3 XBAR_REGS REGISIETS. .....ceiitiiiiiiiiitiie ettt ettt ettt et e a e e ea bt s b et e e s bt e e eabe e e e be e e e aab e e e aaneeesneee s 1138
8.3.4 EPWM_XBAR_REGS REGISIEIS....cuutiiiiiiiiiiiii ettt ettt bt et ettt e raa e e s bt e st e e e nabeeeabneeeans 1151
6 TMS320F2837xS Real-Time Microcontrollers SPRUHX5I — AUGUST 2014 — REVISED MAY 2024

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
8.3.5 CLB_XBAR _REGS REGISIEIS. ...ttt ettt ettt bt sa e e ettt e s bt e e sab e e e ebne e e enneas 1244
8.3.6 OUTPUT_XBAR _REGS REISIEIS. ....ccittiiiiiiiiiiiii ittt ettt ettt s bt e e st e e st e e ebe e e s nbneeeaabeeenaee 1337
8.3.7 Register to Driverlib FUNCHON MaPPING. .......uiiiiiiiiiiie ittt nae e 1438
9 ANAIOG SUDBSYSTEM. ...ttt e e h et oo ettt e e bt e oo ha et e et et e s b e e e e eab e e e et e s e e naree s 1444
LS BRI a1 ( o To 18 o1 oo FOU PO OP PP PPPP PPN 1445
LS I I =T (0= T PP SO 1445
LS B I = oo [q B =T [ =1 4 PO P PP PRI 1445
9.2 OPtMIZING POWET-UD TIMIE....eeiiiiiie ittt ettt ettt ettt e e bt e e et et e aa bt e e e b bt e e aat et e sane e e ekt e e e aabeeesneeeeanreeeans 1449
9.3 ANAlog SUDSYSIEM REGISIEIS. ... itttk e ettt n e sab e e et e e e s nr e e e saneee s 1449
9.3.1 Analog SUDSYSIEM BasSE AQUIrESSES. .....ccoiiiiiiiiiiiiiie ettt ettt e e et e s raee e e sb e enre e e eanees 1449
9.3.2 ANALOG_SUBSYS_REGS REGISIETS. .....ceiiutiiiiiiiieiitie ettt ettt ettt ete et e e st e e sbe e e saneeeaabeeenans 1450
10 Analog-to-Digital CoNVErter (ADC)..........c.u ittt ettt e et bt e e aa bt e e sbe e e e as bt e e sabeeesbeeeeanreeeaaee 1460
OB R 1311 oo [W T oo PSPPSRI 1461
10.1.1 ADC Related COlIAtEral.........ooiiiiiiiiieitee ettt ettt et sab e e e e be e e e et e e e nnn e e e naneeeas 1461
T0.1.2 FRATUIES. ...ttt ettt bt e a bt e okt e ook b et e oa ket e e sttt e ea b et e oAbt e e a b et e ea b et e e b bt e e et et e nnn e e e nareeean 1462
LR R =] o Tt (DI F=To [ =1 o O PP SP 1463
10.2 ADC CONFIGUIADIITY. ... .ttt ettt e s bt e e a et e et et e e be e e e aabe e e snt e e e enbeeesnbeeenans 1464
L0 B 3 foTe: [ @7 0) a1 ile 0] =1 1] PO SRR SRP 1464
LA =TT U] 1T ] o P PSPPSR TP PRI 1464
10.2.3 VOIAGE REFEIENCE. ...ttt e bt b e e e e bt e e et e e b bt e e sa bt e e e bt e e e aaneeesneee s 1465
T0.2.4 SIGNAI MOGE........eeiiieiee ettt e h e e a et oo bt e et bt e e ab et e o bttt e e et e e bt e e e b e e e e e bt e e nbe e e e nnnee s 1465
10.2.5 Expected ConVErsion RESUILS. ..........ooiiiiiiiii ettt e ettt e st e snee e nanee s 1466
10.2.6 Interpreting ConVErsion RESUILS. ..........coiiiiiiiii et e e e 1467
10.3 SOC PrinCiple Of OPEIAtiON........eiiiiiiiiiiie ettt ettt ettt e bt s bt e e et e e e eabe e e s aba e e e aabe e e enteeesnneeeanbeeenans 1468
T0.3.1 SOC CONFIGUIALION. ...ttt ettt e a e e e s bt e s bttt e ea b et e et et e e sbe e e sabe e e e abb e e e aabeeennneeenaneeean 1469
LR A e o [T R @] o T=T = | o] o T PSPPSR PP PR 1469
10.3.3 ADC Acaquisition (Sample and Hold) WINAOW...........coiiiiiiiiiiiee ettt 1469
10.3.4 ADC INPUE IMOEIS. ...ttt a ettt e ke e e ab et e ettt e e st et e sabe e e e bb e e e amb et e nnneeenaneeean 1470
T0.3.5 Chann@l SEIECHON. ........eeiiiiiee ettt a e st e e bt e e ate e e s be e e e ab bt e e et e e e nnneeesaneeean 1471
10.4 SOC Configuration EXAMPIES.........coiiiiiiiiiii ettt a et e bt e e s b et e e st e e saae e e s be e e e anbe e e nanees 1472
10.4.1 Single Conversion from @PWM TG . .......coiiiiiiiiieeeie ettt b et abe e sne e e 1472
10.4.2 Oversampled Conversion from €PWM THGGET.........ueiiiiiiiiii ittt e b 1472
10.4.3 Multiple Conversions from CPU TiMEr TIHGQET . .....c.uiti ittt e e sbe e e nnn e e sbeeenaee 1473
10.4.4 Software TriggeriNg Of SOCS. .....cciuiiiiiie ittt ea et e et et e e s te e e sab e e e e bb e e saab e e sbeeeanbneenanee 1474
10.5 ADC CONVEISION PrIOTILY.....oiiutiiiittte ettt ettt e e bt e e ea et e e s bt e e e bt e e eab e e e s be e e e bt e e e eane e e sbeeeenbeeenanees 1474
T0.6 BUISE IMIOGE........ceeieeeet ettt ettt oo a e o4 bt e ek bt e oo sttt e 4 A bt e e st et e eab e e e e ebb e e e aabe e e nnte e e nabeeeanteeenan 1477
10.6.1 BUISt MOAE EXAMPIE........oiiiiiiieiiii ettt ekt eab e e st et e e st e e e e bt e e s ba e e e nte e e nanees 1477
10.6.2 Burst Mode Priority EXAMPIE........coouiiiiii ittt an 1478
10.7 EOC and INTErrUPE OPEIatiON..........eiiiiiiiiiiee ettt h e a et e e b e e s bt e e sttt e sane e e s be e e e ante e e naneas 1479
T0.7.1 INEEITUPT OVEITIOW. ...ttt bt et o e e e st e e et et e e bt e e e sab e e e eabb e e enneeenaneeean 1480
10.7.2 Continue 0 INEEITUPE IMOTE........coiiiiiiiiie et ettt et e e et e e sne e e i e e et e e nnees 1480
10.7.3 Early Interrupt Configuration IMOGE............ooiiiiiiiiiie ettt e e s 1480
10.8 POSE-PrOCESSING BIOCKS. ... .ttt e ettt ea bt e e e bt e e sttt e s bt e e e ba e e e aabe e e nnee e e nabee s 1481
10.8.1 PPB OffSEt COITECHION. .....eiiiiii ettt ekt e e et s b et e ek bt e e e bt e e e bt e e e nbe e e snneesnnee s 1482
10.8.2 PPB EFrOr CalCUIBTION. ..ottt ettt e sttt s bt e ettt e e eat e e e sab et e e aab e e e eaneeenneee s 1482
10.8.3 PPB Limit Detection and Zero-Crossing DetECHON..........c.uiiiiiiiiiiiii et 1482
10.8.4 PPB Sample Delay Capture. .........oiiiiiiiiiiii ettt ettt e e st e bt et e e b e e enne e e nanees 1484
10.9 Opens/Shorts Detection CirCuUit (OSDETECT).....iiiutiiiiiieaiiit ettt e ettt st e e e e et e e s ebe e e sbeeeessbee e e 1485
T0.9.1 IMPIEMIENTALION. ...ttt bt e e et e bt e e s e bt e e e abe e e e bt e e e sabe e e e bb e e e enne e e nbeee s 1486
10.9.2 Detecting @n OPen INPUL PiN.... ..ottt s e e rbb e e et e snne e e nanee s 1486
10.9.3 Detecting @ Shorted INPUL PiN.... ..ottt e et sne e s neee s 1486
10.10 POWET-UD SEQUENCE. .....ceiiiiiiiiiie ittt ettt e bt e e bt e oo a et e et et e e sttt e 1a b et e e abe e e e ab e e e sabe e e ettt e e enteeesnneee s 1487
O N B TG 0= 1] o] =1 i o o O PP OYPR TP 1487
10.11.1 ADC Zero Offset CaliDration..........ooi ittt et e bt e et e 1488
10.11.2 ADC Calibration ROUINES iN OTP IMEMOIY.....cuuiiiiiiieiiiee ettt ettt e e e e e nbree e 1489
O TR Z N LO FT31T o SR OPRSOTI 1490
10.12.1 ADC TimiNgG DIGGIamIS. ...ccoueeeiitiie ittt ettt ettt et s bt e e sa bt e e bt e e bttt e sa bt e e et b e e s anb et e sane e e e s be e e aabeeenneeas 1490
10.13 AdditioNal INFOIMELION. ...ttt ea bt e e bt e e ettt e s bt e e sab e e e et e e snreeenabeee s 1496
10.13.1 Ensuring SyNChronouSs OPEration............ciiiiiiiiiiiiiiie ettt ettt e e et e e e sneeesneee s 1496
10.13.2 Choosing an Acquisition WIiNAOW DUFALION. ..........iiiiiiiiii et 1500
10.13.3 Achieving Simultaneous SAmMPIING......cooouuiiiiiiiii ettt e et 1502
SPRUHX5! — AUGUST 2014 — REVISED MAY 2024 TMS320F2837xS Real-Time Microcontrollers 7

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
10.13.4 ReSUIt REGISTEI MAPPING. ... .ttt ettt et ekt e eab e e e st et e e st e e e sane e e s ba e e e aane e e nanees 1502
10.13.5 Internal TEMPEIature SENSO.......cccuuii ittt ettt e e et e e et e e s bt e e e sa e e e ebb e e aateeesaneeean 1502
10.13.6 Designing an External Reference CirCUIL...........cuuii i 1503
O S o) = 1= TSP R R OPPP TR 1505
T0.14.1 ADC EXAMPIES. ...ttt ettt e st e e sa bt e ek et eea b et e et et e e a bt e e e b e e e ba e e e nanes 1505
T0.15 ADC REGISTEIS. .....eeeiiitie ittt ettt oot e o ettt oo a b et oo bt e e e h bt e e ea bt e e e be e e e nb et e e b et e b e e e e be e e e nre e e naree s 1508
T0.15.1 ADC BaSE AGUIESSES. .. ..eeeiitiiiiiiie ittt et ettt ettt ettt e e a e e e aa b et e e s et e o eb et e e aa b et e ease e e e ehb e e e aabe e e nne e e e nbb e e e anbeeenane s 1508
10.15.2 ADC_RESULT_REGS REISIEIS. .....coutiiiiiiieiiiii ettt ettt ettt ettt e et e s e e e e ba e e e aate e e sanneeennneeeans 1509
10.15.3 ADC_REGS REGISIEIS. ...ttt ettt e bt e e sttt e 1 bt e e et e e e aab et e sab e e e e aabe e e eaneeesneee s 1530
10.15.4 ADC Registers to Driverlib FUNCHONS. ..........ooiiii et 1646
11 Buffered Digital-to-Analog CONVErter (DAC)..........coouiiiiiiii ittt b e e st sb e et e e nateeenanee 1651
L I (0T I8 o2 (o] o FO PSP OUPROTRION 1652
11.1.1 DAC RelAted COlIALEIAL.........eeiiiieiiiiiieeeeee ettt ettt et e e ettt e s bt e e abb e e sabeeesnaeeeanbeeeas 1652
L 72 =T 1 (8] S PSPPSR UPPPPPRI 1652
RS I =1 (o Tt QB = o [ = T o O PO TPPR PP 1652
T1.2 USING the DAC. ...ttt ettt ettt ettt et e skt e bt e sh bt et e e eate e E e e ea bt e eb et emteeeaeeenbeeameeembeesmbeenseesabeeaseesnteenreas 1653
11.2.1 INItIAlIZAION SEQUENCE........oi ittt ettt ea e e bt e e b et e e aa b et e ebe e e e eab e e e abeeeeneeeenanee 1653
11.2.2 DAC OffSEE AJUSTMIENT. ... .ottt ettt e e bt e e s e e e s b e e e e bb e e s aab e e e nabeeeennbeeeanes 1654
11.2.3 EPWMSYNCPER SIGNQL.... ettt ettt ettt ettt be e s et e sae e e mbeesteeemseessbeebeeenneesbeeanneenneeans 1654
L B Mo Tet =T 1 =T T PSPPI TPPPOT 1654
L S0 11T PSPPSR PP 1655
T1.4.1 DAC EXGMPIES. ...ttt ettt ettt h e oo e bt e okt e e h et e e 4a bt e ek bt e e e hb e e e e b bt e e a bt e e na b et e et e e ate e nanee 1655
(ST B O =T 1 =T T PSP UPRTPPP 1655
T1.5.1 DAC BaSE AGAIESSES. ... uteiieiiie ettt ettt ettt e e a bt e e ettt e o bttt e oh bt e e et et e es b et e eab e e e e bb e e enb e e e sab e e e e nbreeen 1655
11.5.2 DAC_REGS REGISIEIS. ... .eiiiitiieiiiie ettt ettt ettt e bt e e e st e s bt e e e a bt e e eabe e e s be e e e anbe e e ebreeennnes 1656
11.5.3 DAC Registers t0 Driverlib FUNCHONS. .........oouiiiiiie et 1663
12 Comparator SUDBSYSEEM (CIMPSS)..... ...ttt ettt s e e et e e aate e e sne e e e nabeeenaee 1665
L2 I 131 1o To 18 L1 (oo O PSPPI 1666
12.1.1 CMPSS Related COllAteral........cooueiiiiiiiiiiie ettt b e e et e e ante e e nanees 1666
L A T (0= T PSPPSR 1666
LR =] (o Tt DI F=To [ =1 1o O PRSPPI 1667
LAY 0] 10] o - 1= | (o] S PP PP PP PR 1667
T2.3 REFEIENCE DAC ... . ettt ettt h e e ettt s bt e ook bt e e ea b et e o s et e e 1h b et e et et e sae e e e sabe e e ettt e e aaneeesnneee s 1668
L3 - 100 o 1= g 1T - L (o A PP TR 1669
12.4.1 RAMP GENEIAtOr OVEIVIEW.......eiiiuiiie ittt ettt h e ae et e e b et e o bt e e aa et e e b et e e be e e e aab et e sane e e e nbb e e e anbeeenanees 1669
12.4.2 RamMP GENEIator BENAVIOT...........uiiiiiiie ittt ettt ettt eab e sb et e e it e e e eaneeesneee s 1670
12.4.3 Ramp Generator Behavior at COrMEr CasES. .........ciiuuiiiiiiiiiiii ettt e st e s nanee s 1671
(2R B e = T 11T PR SPRPSPRPI 1672
12.5.1 Filter INitialiZation SEQUENCE.........coiiiiiiiii ettt rab e b e et e e snee e s neee s 1673
12,68 USING the CIMPSS ...ttt h ekt e e e bt e £ bt e e e h bt e oo ab e e e e b et e e ab et e sabe e e e bb e e e anbe e e nanns 1673
12.6.1 LATCHCLR and EPWMSYNCPER Signals .......ccoiuiiiiiiiiiiiiie ettt 1673
12.6.2 Synchronizer, Digital Filter, and LatCh Delays..........coocuuiiiiiiiiiiii e 1673
12.6.3 Calibrating the CIMPSS ... ...ttt e ettt s b et e e bt e e eab e e e sab et e e aab e e e aaneeesneee s 1674
12.6.4 Enabling and Disabling the CIMPSS CIOCK........cc.uiiiiiiiiiiiie ittt 1674
T2.7 SOTWAIE......eeee ettt ettt h et e ekt e e bttt e oh bt e ook et e o h e et e 1a b et e ek et e eab e e e b et e e bt e e eane e neee s 1675
T2.7.1 CIMPSS EXAMPIES. ...ttt ettt ettt ekt e e ettt oo bt e e h bt e e et et e e bt e e e sa bt e e e bb e e nnee e e nabeee s 1675
T2.8 CIMPSS REGISIEIS. ...ttt ettt ettt et e oo sttt o1 b et e e a bt e e eab e e e s b et e e sttt e eane e e s be e e e ante e e nanns 1676
12.8.1 CIMPSS BASE AQGAMESSES. ... ..eeiiiiieiiitiie ittt ettt ettt ekt e e st e oo ab et e et et e e ab e e e sa b et e ettt e e ease e e sabe e e e aabe e e aaneeeaneee s 1676
12.8.2 CIMPSS_REGS REGISIEIS. ...ccouttiiiitiie ittt ettt ettt ea bt e e s bt e e s bt e e ean et e e be e e e anb e e e nnneeeabneeeas 1677
12.8.3 CMPSS Registers to Driverlib FUNCHONS. ...........ooiiiii e 1700
13 Sigma Delta Filter Module (SDFIM)..........co..ooiiiiiiii ettt ettt e bt e et e e nne e e s nneee s 1703
RS T I 0110 To [N T (oo PSPPI 1704
13.1.1 SDFM Related COlALEIAL..........eeiiiiiiiiiie ettt e ettt e bt e e aab et e sbe e e e b e e e et e e nanees 1704
T A o 10T T SRR TUPP PPN 1705
LR TR =] (o Tt DI F=To [ =1 o O PRSP 1706
13.2 CoNfiGUNNG DEVICE PINS......eoiiiiiiiiiei itttk e ettt s bt e e sttt e et e e e e ba e e e anbe e e nnte e e nnbeeeanbeeenans 1708
(RS R R 0] o 18} A 0o a1 1 o] I U o P PSP PP PR 1709
SR S [ (ol T (=Y PRSPPI 1710
13.4.1 Data Rate and Latency of the SIiNC Filter............oo i 1712
13.5 Data (Primary) FIlter UNit.........ooooo ettt e ettt e et e e s bt e e aabe e e nne e e s nnneeeas 1713
13.5.1 32-bit or 16-bit Data Filter Output RepreSentation..............cooiiiiiiiiiiiiiie e 1714
8 TMS320F2837xS Real-Time Microcontrollers SPRUHX5I — AUGUST 2014 — REVISED MAY 2024

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
LR RIS 1D IS} VO =Y o | SRS 1715
13.6 Comparator (Secondary) Filter UNit............ooo ittt e e e 1716
13.6.1 Higher Threshold (HLT) COMPATAtOr ........cc.uiiiiiiieiie ettt ettt sttt ettt sbe e et e st e e e sane e e abeeenan 1717
13.6.2 Lower Threshold (LLT) COMPATALOr .......ooiiiiiiiiie ittt ettt et e et e e st e nane e e b e e s ann e e e 1717
13.7 Theoretical SDFM Filter OUIPUL.........ooiiii et b et e et e e bt e et e e saee e s nanee s 1718
LRSS T 101 (=14 (0T o] S0 o T OO PUSOUPRTPRPOPI 1720
13.8.1 SDFM (SDINT) INTEITUDPE SOUICES .....eeiiieiiiiiiie ettt sttt e e et s nt e sab e e e e br e e s ar e e e naneeeas 1720
13.9 ReGISIEr DESCIIPIIONS. ... ei ittt h et e bt e bt e oo a et e et et e o b et e e eh bt e e et et e ent e e e sabe e e ebb e e e enteeenaneee s 1722
RS I OS] 1= 1= TSP PP R PPPPPTI 1724
13.10.1 SDFM EXGMPIES. ... ittt ettt ettt sttt e e e bt e s bt e et e e s b et et e e ea e e e beeeaeeeabeeemteanbeesmbeesaeesnbeesneeanseenens 1724
13,11 SDIFIM REGISTETS. ...ttt ettt b e e ettt oo ab et e okt e e sttt e 1a b et e et et e e sttt e sabe e e e abe e e s st e e e saneeeebreenan 1724
13.11.1 SDFM BaSE AGAIESSES. ....ceiuuiiieiitiee ettt ettt ettt e e bt e bt e e ae e e e o b et e e b bt e e eab e e e aab et e esb e e e eaneeeabbeeeanteeenanee 1724
13.11.2 SDFM_REGS REGISIEIS. ... utieiieieiiie ittt ettt ettt st et e et e bt esaee e bt e sa bt e aaeeenbeeshseemseessbeebeesnneesbeeenneenneeans 1725
13.11.3 SDFM Registers to Driverlib FUNCHONS. ........cooiiiiiiii ettt 1761
14 Enhanced Pulse Width Modulator (EPWIM)..............oii et e e 1763
L R a1 1o o [N L1 oo O PSPPSRI 1764
14.1.1 EPWM Related COllateral.........ccoiuiiiiiiieiiiie ettt ettt e bt e et e e nbe e e nbb e e et e e nanes 1765
T4.1.2 SUDMOAUIE OVEIVIEW. ....ccuitiiiiiiie ettt ettt ettt h et e e s bt e e b et e e eab et e e bt e e e nbe e e nane e e e bb e e e anbe e e nnneeenaneeenn 1766
14.2 ConfiGUNG DEVICE PINS......coiiiiiiiiiii ittt b e e ettt e s bt e e ettt e sttt e e aba e e e aabe e e snte e e anbeeeanteeenans 1771
14.3 EPWIM MOAUIES OVEIVIEW........tiiiiiiiieiitee ettt ettt e et bt at et e sa b et e ek bt e e eab et e s be e e e s bt e e eaneeesabbeeeanneeenaes 1771
14.4 Time-Base (TB) SUDMOGUIE. ........cooiiiiiiii ettt e e e bt e rab e e e b e e e st e e e nne e e s naneeean 1773
14.4.1 Purpose of the Time-Base SUDMOTUIE............occuiiiiiiiii et 1773
14.4.2 Controlling and Monitoring the Time-Base Submodule.............ccoooiiiiiiiiiiii e 1774
14.4.3 Calculating PWM Period and FrEQUENCY.........coiiuiiiiiiiii ettt ettt ettt e st e s eaneeesneee s 1776
14.4.4 Phase Locking the Time-Base Clocks of Multiple ePWM MOdUIES............coceeiiiiiiiiiiiiiii e 1779
14.4.5 Simultaneous Writes to TBPRD and CMPx Registers Between ePWM Modules.............cccooviiiiniiiiniiecinieeenns 1779
14.4.6 Time-Base Counter Modes and Timing WavVefOrMS. ..........oiiiiiiiiiiiiee et 1780
L A €1 le] o =1l o T o OSSP TSP 1784
14.5 Counter-Compare (CC) SUDMOTUIE. ..........oiiiiiiie ettt b e e b e et esneee s 1786
14.5.1 Purpose of the Counter-Compare SUDMOTUIE.........ccccuuiiiiiiiiiiie e 1786
14.5.2 Controlling and Monitoring the Counter-Compare SubmMOAUIE..............cooiiiiiiiiiiiiie e 1787
14.5.3 Operational Highlights for the Counter-Compare Submodule...............cooiiiiiiiiiiii e 1788
14.5.4 Count Mode TimiNG WaVEFOIMS. ........eiiiiiieiiiee ittt ettt ettt e bt e et e e s bt e e e bbe e e aaneeesneee s 1789
14.6 Action-Qualifier (AQ) SUDMOAUIE. ..........eiiiii ettt b et e sb e e sbb e e e aabeeenaes 1792
14.6.1 Purpose of the Action-Qualifier SUDMOAUIE.............c.ooiiiiiiiiii e e 1792
14.6.2 Action-Qualifier Submodule Control and Status Register Definitions.............ccoocviiiiiiii e 1793
14.6.3 Action-Qualifier EVENT PriOITY.......cooiiiiiii ettt e e b s 1795
14.6.4 AQCTLA and AQCTLB Shadow Mode OpPerations............cueuiiiiiiiiiieiiiee ettt 1796
14.6.5 Configuration Requirements for Common WavefOorms...........cuiiiiiiiiiiiii et 1798
14.7 Dead-Band Generator (DB) SUDMOAUIE. ...........ooiiiiii et et 1805
14.7.1 Purpose of the Dead-Band SUDMOAUIE...........c..ooiiiiiiiii ettt 1805
14.7.2 Dead-band Submodule Additional Operating MOGES...........ccoiiiiiiiiiie e 1806
14.7.3 Operational Highlights for the Dead-Band SubmMOUIE...............cooiiiiiiiiiii e 1808
14.8 PWM Chopper (PC) SUDMOTUIE.........cooiiiiiiiei ittt ettt e a e e et sat e e e st e e et e e snte e e saneee s 1812
14.8.1 Purpose of the PWM Chopper SUDMOGUIE. ...........coiiiiiiiiiii ettt 1812
14.8.2 Operational Highlights for the PWM Chopper SUbMOAUIE.............ccooiiiiiiiiiii e 1812
LR A =N (o4 o 1 T OO PSP PPPP PR 1813
14.9 Trip-ZoNe (TZ) SUDMOGUIE. ... .eiiiiiiie ittt a e e et e ettt e eab e e e s b e e e e st e e e nane e e s naneeean 1816
14.9.1 Purpose of the Trip-Zone SUDMOAUIE...........cocuiiiiiiiiii e 1816
14.9.2 Operational Highlights for the Trip-Zone SubmMOAUIE.............cc.ooiiiiiiiiii e 1817
14.9.3 Generating Trip EVENT INTEITUDES. .......oiiiiie et e et e e as 1819
14.10 Event-Trigger (ET) SUDMOTUIE..........coouiii ittt et et e e et e sne e as 1822
14.10.1 Operational Overview of the ePWM Event-Trigger SUbmMOodUIe............cocciiiiiiiiiiiiii e 1823
14.11 Digital Compare (DC) SUDMOTUIE........ccouiiiiiiiiiieee ettt e et e s en e e eeebee e e eaes 1827
14.11.1 Purpose of the Digital Compare SUbBMOTUIE. ...........oooiiiiiiiii e e 1829
14.11.2 Enhanced Trip Action USING CIMPSS ... ittt e e s 1829
14.11.3 Using CMPSS to Trip the ePWM on a Cycle-by-Cycle Basis...........cccoeiiiiiiiiiiiiiieceiieec e 1829
14.11.4 Operation Highlights of the Digital Compare SubmOdUIE............ccooiiiiiiiiiiii e 1830
14.12 @PWM CroSShar (X-BAR)......couieiiiiiie ittt sttt e ae e et e s et e et e s ae e et e e sabeesseesmbeesbeeemseenbeeenseenneean 1837
14.13 Applications 10 POWET TOPOIOGIES. .....ccuuriiiiiieeitite ettt ettt e bt e e e et e e st e e e eab e e et e e nnteeenabeeean 1838
14.13.1 Overview Of MUIIPIE MOTUIES. ..........iiiiiii ettt et e e e bt e e ean e e e sneee s 1838
SPRUHX5! — AUGUST 2014 — REVISED MAY 2024 TMS320F2837xS Real-Time Microcontrollers 9

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS
INSTRUMENTS
Table of Contents www.ti.com
14.13.2 Key Configuration Capabiliti©s. ...........cuueiiiiiiiiiie ettt e e 1839
14.13.3 Controlling Multiple Buck Converters With Independent FreqUeNCIes............coooviiiiiiiiiiieeeiiee e 1840
14.13.4 Controlling Multiple Buck Converters With Same FreqUeNCIES. ..........oooiiiiiiiiiiiiiie e 1842
14.13.5 Controlling Multiple Half H-Bridge (HHB) CONVEIEIS..........coiiiiiiiiiiice e 1844
14.13.6 Controlling Dual 3-Phase Inverters for Motors (ACl and PMSM).........cooiiiiiiiiiiieeec e 1846
14.13.7 Practical Applications Using Phase Control Between PWM ModUIES...........ccccoiiiiiiiiiiiniiecieeeee e 1848
14.13.8 Controlling a 3-Phase Interleaved DC/DC CONVEIET........cocuiiiiiiieiiiee ettt 1849
14.13.9 Controlling Zero Voltage Switched Full Bridge (ZVSFB) CONVEIEr..........ccooiiiiiiiiiiie e 1852
14.13.10 Controlling a Peak Current Mode Controlled Buck MOdUIE................coiiiiiiiiiiiiiiiei e 1854
14.13.11 Controlling H-Bridge LLC ReSONANT CONVEIET........cciitiiiiiiii ettt e e 1855
14.14 High-Resolution Pulse Width Modulator (HRPWIM).........ccoiiiii et 1856
14.14.1 Operational Description Of HRPWIM........coiiii ettt ettt e e 1858
14.14.2 SFO Library Software - SFO_TI_BUIld_V8.IID........coiiiiiiiiiieie et 1879
T4.15 EPWM REGISIEIS. ...ttt ettt ettt oottt e s bt e e h bt e e e ettt e e bt e e e ab et e sane e e s be e e e anbe e e nanes 1882
14.15.1 EPWM BaASE AQArESSES. ... ..eeiiiiieiitite ettt ettt ettt e et et e e ab et e s e bt e e ettt e e eabe e e sabe e e e aab e e e eabeeesneee s 1882
14.15.2 EPWM_REGS REGISTEIS. ... .ciiitiiiiiiiiee ittt sttt ettt ettt st e et e s ee et e s ete e bt e smb e e sseeembeesbeeenbeesaeeebeesnneenees 1883
14.15.3 Register to Driverlib FUNCHON MaPPiNg........coootiiiiiiie ittt sb e et e e nanee s 2003
15 ENNAnced Capture (BCAP)..... ..ottt et e ettt e s bt e e et bt e e eat et e s b et e e bt e e eabe e e nne e e e anb e e e e 2015
LRSI a1 1o To [N T (oo O PSPPI 2016
LT B =T L 10T T PR PP TUPP PPN 2016
15.1.2 ECAP Related COllAtEral...........coiuiiiiiiiiiiiiie ettt ettt ettt e ettt sab e e et e e e aate e e nanees 2016
LRSIV B 1= Tod ] o] (o] T PPV PPPRO 2016
15.3 Configuring Device PiNs fOr the @CAP ... ..o et 2017
15.4 Capture and APWM Operating MO .........o.uuiiiiiiiiiii ettt e bt e et nbre e nanee s 2018
15.5 Capture MOAE DESCIIPLON. .....coutiii ittt b e a et ea bt e e e bt e e sttt e eabe e e e ebb e e e aabe e e nneeeenabeeean 2020
15.5.1 BEVENE PrESCAIET. ...ttt a e b et e e bt e e ettt e st et e e sttt e e ab e e e e ba e e e ante e e nanees 2021
15.5.2 Edge Polarity Select and QUAITIET............ccuiiiiiiii et e e e e st e e s e e e sab e e e entee e enes 2021
15.5.3 ContinuOUS/ONE-SNOt CONIIOL........oueiiiiiiie ettt e bt e e st e snee e e naneeeas 2022
15.5.4 32-Bit Counter and Phase CONMIOL........c.c.uiiiiiiiiiiiee ettt e et e sne e e s neee s 2023
15.5.5 CAPT-CAPA REGISTEIS. ...ttt h ettt e ea et e st et e e sttt e sabe e e e bb e e e anb et e nnneeennneeean 2023
15.5.6 @CAP SYNCAIONIZATION. ..ottt ettt ettt e ettt e e eat e e e sb e e e aab e e e eaneeesneee s 2023
15.5.7 INEEITUDT CONTION. ... ittt ettt e e bt e oo ab et e s bt e e e bt e e eab e e e sabe e e e aabe e e saneeeannnee s 2025
T5.5.8 DIMA INTEITUPL. ...ttt ettt a e e e e sttt e 4a bt e ek et eea bt e e ea b et e esb et e nabe e e e ba e e e nte e e nanees 2027
15.5.9 Shadow Load and LOCKOUL CONTIOL..........eiiiiiiiiiiie ittt ettt st e et e et e e nanee s 2027
15.5.10 APWM MOAE OPEIALION. ... .eiiitiieiitit ettt ettt ettt s et e et e e e st et e s bt e e et bt e e eabe e e sabe e e e aabe e e eaneeesneee s 2027
15.6 Application Of the @CAP MOGUIE..........ooouiiiiiie ettt e b e et s bt e et e e et e e nnre e e nabeeeas 2029
15.6.1 Example 1 - Absolute Time-Stamp Operation Rising-Edge Trigger..........ccccoiiiiiiiiiiii e 2029
15.6.2 Example 2 - Absolute Time-Stamp Operation Rising- and Falling-Edge Trigger.........cccocvvviviiieiiieeenieeeeiee e 2030
15.6.3 Example 3 - Time Difference (Delta) Operation Rising-Edge Trigger. ..o 2031
15.6.4 Example 4 - Time Difference (Delta) Operation Rising- and Falling-Edge Trigger..........cccocoeviiieeinieinieee e 2032
15.7 Application Of the APWIM IMOGE.........ooiiiiiiiie ittt ettt e bt ettt e e et e e bt e e st e e nnte e e nanee s 2033
15.7.1 Example 1 - Simple PWM Generation (Independent Channels)...........cccooiiiiiiiiiiiiiiciiieci e 2033
LR TR IR ST 11T (T SO PP P PPPPOTI 2034
T5.8.1 ECAP EXGMPIES. ... ittt b et e e e bt e e e st et oo b et e oo b bt e e et et e e bt e e e sabe e e e bt e e nnee e e nnneee s 2034
T5.9 @CAP REGISTEIS. ...ttt ettt ettt bt e e e ettt oo ab et e ook b et e ea b et oo bttt e h bt e e et et e e he e e e s be e e e ne e e nree s 2035
15.9.1 @CAP BaSE AQAIESSES.....couueieiiitiee ettt ettt ettt s e e e h e e e aa bt e oo bt et ook bt e e et et e ebe e e e sa bt e e e bb e e nnee e e nne e s 2035
15.9.2 ECAP_REGS REGISIEIS. ....ccutiiiiiieiie ittt ettt ettt st e bt e et e sse e eabe e she e e beesabeesbeeemeeesbeeanbeenbeeanbeesneeenns 2036
15.9.3 ECAP Registers t0 DriverliD FUNCHONS. ........oooiiiiiiie et 2051
16 Enhanced Quadrature Encoder Pulse (€QEP)..............oooi it 2054
L a1 1o To 18 L1 oo PSPPI 2055
16.1.1 EQEP Related COllateral........coouiiiiiiiiiiie ettt ettt et et e e et e s nee e e naneee s 2057
16.2 CoNfiGUNNG DEVICE PINS......coiiiiiiiiii ittt h e e ettt s bt e e ettt e et et e s ba e e e aabe e e snte e e anbeeeanteeenans 2057
LRSI B L= od ] o] (o] T PP PP P PP 2058
LTS T I =T = oo TV TSRS 2058
16.3.2 FUNCHONAI DESCIIPON. ...ttt h ettt e bt e e et e e et e e e bt e e e sa bt e e e bt eeenneeesaneee s 2059
16.3.3 €QEP MEMOIY IMAD. ... ettt ettt ettt bt e e ettt oo b et e e b bt e e aat et e e bb e e e ea bt e e eabe e e nneeeenaneee s 2060
16.4 Quadrature Decoder UNit (QDU).........eeiiiiee ittt ettt ettt s et e ettt e e st et e s b et e e b e e eane e e snee s 2061
16.4.1 Position Counter INPUE IMOAES........cooiiiiiiiiii ettt it e s e e b e e ante e e nanees 2061
16.4.2 eQEP INPUL POIATITY SEIECHON. ... ...eiiiiiieiiii ettt e et e et 2064
16.4.3 PoSition-Compare SYNC OUIPUL..........iiiiiiiiiiiie ettt ettt et sb e e sa e e e e e e sneeeesaneee s 2064
16.5 Position Counter and Control UNit (PCCU).........uuiiiiiiii ettt e e 2064
10 TMS320F2837xS Real-Time Microcontrollers SPRUHX5I — AUGUST 2014 — REVISED MAY 2024

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
16.5.1 Position Counter Operating MOGES..........oi ittt e bt e st e snae e nanee s 2064
16.5.2 POSItION COUNTEI LAICN......ciiiiiiiiii ettt e bttt e s e et e e e aate e e nanees 2067
16.5.3 Position Counter INItIAIZAtION. ..........oiiiii ettt e 2069
16.5.4 eQEP PoSition-COmMPAre UNit...........ccuiiiiiiiiiiiie ettt e et e e st e e e etae e e ease e e sbeeesasbeeesnsaeesnneeas 2070
16.6 €QEP EAQE Capture UNit.........cccuiiiiiie ettt e e ettt ettt e e et e e e st e e e ssb e e e esaeesansaeesnbeeeesbeeeanseeennreeenn 2072
A=Y@ S T 1 o] To [o Yo TR TSP URT PP 2076
16.8 €QEP UNit TIMEr BASE.....ciiiiiiiie ettt ettt a ettt e s et e et e e sh bt e teeeab e e ke e emteebeeemeeebeeanbeenneennnas 2076
16.9 €QEP INTEITUPL SEIUCLUIE. ... .eii ittt e ettt e e et e e et e e e et eeeeaseeesaaeeeesbeeeensaeesabseeeasbeeeensaeessseean 2077
16.10 E@QEP REGISLEIS. .....eiiiiiiiiiiiie ettt ettt e ettt e e et e e st e eeeateeeeasee e e taeeeasseeeansaeeeasseeeanseeeansseeeasseeeansseeenseeesnreaenn 2077
16.10.1 EQEP BASE AGQAMESSES. ... .eeiiiieieeitieetie ettt ettt ettt et e e bt e steeebeeseb e et eesabeesbeeaaseesbeeenteesaeeenbeeenbeebeeanbeanneennteas 2077
16.10.2 EQEP_REGS REGISIEIS. ....ccuiiiiiieiiieiiee ittt sttt ettt sttt e st sae e sab e e s bt e e mteesbeeenteesneeenbeesneeanbeesnneebeens 2078
16.10.3 EQEP Registers to Driverlib FUNCHONS. .........ooiiiiii e 2109
17 Serial Peripheral INterface (SPI).... ... oottt b e e et e e sanee e e nnaee s 2112
LA I 131 oTo [N T oo T O ST PR OTPPPUPR 2113
L B =T 110 =T T PSP RP TSP 2113
17.1.2 SPIReIAtEA COllAIEIAL.......eiiiiiiiieie ettt bt e e e ettt e e bt e e e sbb e e e et e e nne e e e nnnee s 2113
AR N =] (o Tt QD= T [ = o PSP OU PR TPRTI 2114
17.2 System-Level INTEGratioN........couiii ettt a e e et et e s s e e e sab e e e et et e et e e e sne e e e bre e e 2115
17.2.1 SPIMOAUIE SIGNAIS. ...ttt ettt h e e ettt e e bt eab e e e e st et e sbt e e e sbb e e e ettt e nneeeennnee s 2115
17.2.2 CONFIGUIING DEVICE PINS....coiiiiiiiitii ittt ettt ettt e bt ebe e e e s b et e e bt e e e ebb e e e et et e nneeeennnee s 2116
T7.2.3 SPIINTEITUPES. ...ttt e a ettt e ekttt oo ab et e s bt e e e s bt e e eas et e sabe e e e aab e e e eaneeeannnee s 2116
LA RS T o] oo o S ST SPRRR 2118
LRSS IO 01T = (o] o USROS UTPPI 2119
17.3.1 INtrodUCHION 10 OPEIAtION.......ciiiiiii ittt e bt e e h bt e e et e e bt e e e sabe e e ebb e e e naneeesnneee s 2119
T7.3.2 MBSEEE MO ...ttt b e e a et o et ookt e e sttt o1 e bt e e e st e e eabe e e sab b e e e anbe e e naneeesnnee s 2120
LS R RS =1L T Y (oo [T PRSPPI 2121
LS T - e T o] o 1 = PSP PPTRPTPPRTI 2123
17.3.5 Baud RAIE SEIECHON. ...ttt e ab e e e et e e st e e rab e e et e nne s 2124
17.3.6 SPI ClOCKING SCREMES......uuiiiiiiiie ettt bttt b e e ek bt e e et e e s bt e e e sab e e e ebbeesnteeenaneee s 2125
LS IS o I o |l O B B T ] o) o o PSPPSR UP PRI 2126
T7.3.8 SPIDMA TraNSTEIS. ...ttt b ettt b et e e h bt e ea bt e e e ket e e sttt e nab e e e e bb e e eanb e e e sabeeeenbbeeeanee 2127
17.3.9 SPIHIgh-SPpEEA MOE.........oiiiiiiiiiiiie ettt et h e e ettt e hb e e e et et e nne e e e nab e e e et e e nnees 2128
17.3.10 SPI 3-Wire MO DESCIIPTION. .....ceiiiiiieitite ittt ettt et e e bt e e sa b et e ettt e e aab e e e abe e e enne e e nnnees 2128
17.4 ProgramimMing PrOCEAUIE..........oouiiiiiiee ettt ettt et s bt e e h et e et et e o bttt e ea bt eeabe e e snt e e e sa b e e e ebb e e e emneeenaneee s 2130
17.4.1 INItialization UPON RESEL. ... ittt e bb e e et e e sne e e nab e e e et e nnees 2130
17.4.2 ConfigUIING the SPL.... ..ottt s et e bt e e et et e s et e e ebb e e e et et e nnneeenaneeeas 2130
17.4.3 Configuring the SPI for High-Speed MOE..........couiiiiiiiiiiii e 2131
17.4.4 Data Transfer EXAMPIE. ... ..ottt ettt e bt e e st s et e et bt e e st e e e nb e e e antneeeanee 2132
17.4.5 SPI 3-Wire Mode Code EXAMPIES........ooiiiiiiiiiiie ittt b e et sbe e nbn e et e e nanes 2133
17.4.6 SPI STEINV Bit in Digital AUIO TranSTErS........cciiiiiiiiiii ittt 2135
LR TS 1o 1T 1 (T SO PP P PPPP PP 2136
LA IS o I == T 0] o1 TSP UPUPR TP PRI 2136
T7.8 SPI REGISIEIS. ...ttt ettt h e h et oottt e £ bt e e e h b e e oo bt e b e e e a b et s be e e be e e et s 2139
T7.6.1 SPIBASE AGArESSES. ......veieiiiiiiiiiee ettt ettt et b et e sttt oo bt e e ek bt e e e sttt e 1a b et e es bt e e aabe e e aabe e e e aabe e e ean e e e e neee s 2139
17.6.2 SPI_REGS REGISTEIS. ....ceiitiiiiiiie ittt h e e ettt e b et e e st e ettt e e a bt e e ea s e e e e be e e e aabeeennneeenaneeean 2140
17.6.3 SPI Registers to Driverlib FUNCHONS. ...........oiiii e et 2158
18 Serial Communications INterface (SCI)............ooiii it 2160
LR T a1 oo [N T oo PSPPSRI 2161
LR T B =T 10T T PRSPPI 2161
18.1.2 SCI RelAtEA COlALEIAL. ... eeeeiieiie ettt e e e e et et e e bt e e e st e et e e eaneeenaneee s 2162
LR TRl =] (o Tt DI F=To [ =1 o O PP SRO 2162
LRSI N e 1 (=Tt U SO PP P PPPPOPI 2162
18.3 SCI MOAUIE SIGNaAl SUMMEAIY.......eiiiiiiiiiiie ettt ettt e bt e e e be e e o bt e e ah bt e e et et e sae e e e rabe e e ebeeennbeeenaneeean 2162
18.4 CoNfiGUNNG DEVICE PINS......ooiiiiiiiiiiie ittt b et e s bt e e sttt e sabe e e s ba e e e aabe e e ente e e enbeeeanbeeenans 2164
18.5 Multiprocessor and Asynchronous Communication MOAES...............ooiiiiiiiiiiiiiiiii e 2164
18.6 SCI Programmable Data FOMMAL..........coiuiii ittt ettt b e et e e e eane e e sneee s 2165
18.7 SCI MUultiproCesSOr COMMUINICATION. ... ..ciitiiiiiiiie ittt ettt ettt e et e ettt e e sabe e e s be e e e st e e e eaneeesbeeeeanbeeenans 2166
18.7.1 Recognizing the AdAreSS BYL..........ii ittt et e et e sne e nanee s 2166
18.7.2 Controlling the SCI TX @and RX FEAUES.........coiiiiiiiiii ettt 2166
18.7.3 RECEIPE SEQUENCE. ...ttt a ettt e bt e e bttt e e ab e e e et et e e sttt e sabe e e s abb e e e anteeenanes 2166
18.8 Idle-Line MUIIPrOCESSOr IMOTE. ......c.uuiiiiiiie ettt ettt e sa e e et et e s at e e s s e e e et e e e enteeesaneee s 2167
SPRUHX5! — AUGUST 2014 — REVISED MAY 2024 TMS320F2837xS Real-Time Microcontrollers 11

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
18.8.1 1A1E-LIiNE MOGE SEEPS. ... eeieieiiiiitie ittt ettt e ettt e ettt e s bt e e bt e e ease e e sabe e e e aabe e e sanaeesnnee s 2167
18.8.2 BIOCK SEAI SIGNQL... . eeeiiiiieeit ettt b e ekt ea e e s bbb et 2168
18.8.3 Wake-Up TemPOorary (WUT) FIAg.....coouuitiiiiieiiie ittt sttt e e s e e e e 2168
18.8.4 RECEIVET OPEIALION. ...ttt e bt e sttt s bt e e b bt e e st et o1 b et e et bt e e eabe e e sabe e e e aabe e e eaneeenneee s 2168
18.9 Address-Bit MUItIPrOCESSOr MOUTE.........oiiiiiiiiiiie ettt e e bt sabe e e s b e e e st e e e nanees 2169
18.9.1 SENAING AN AGAIESS. ...ttt ettt e e ettt ea bt e o bt e ek et e e ea b e e e s be e e e nb et e sabe e e e abaeeeanteeenanes 2169
18.10 SCI ComMmMUNICAtION FOMMAL. ... .ottt ettt e e et e e s be e e e s bt e e ean e e e s abneeenabeeenaes 2170
18.10.1 Receiver Signals in CommuNiCation MOAES...........cuiiiiiiiiiiii et 2171
18.10.2 Transmitter Signals in CommMUNICAtioN MOAES........ccccuuiiiiiiiiiii e 2172
RS T ST O I o T 1] (=Y 4 (] o T PSP OUPRTPPP 2173
T8.11.1 BrE@K DEBEECL. ...ttt a et b e ra et e ekt e e h bt e e na b et e e bt e e eae e e e nb e e e e ntree e 2174
18.12 SCI Baud RaAtE CalCUIBLIONS. .......eiiiiiieiiiee etttk et e ettt e s bt e e a bt e e eab e e e s be e e e asbe e e saneeesaneee s 2174
18.13 SCI ENNANCEA FEALUIES. ...ttt ettt e st et e e b et e e aa b et e snte e e sabeeeanbeeenans 2175
LR TS T IS (O I o | L @ B BT Yo 4] (o] o O ROTSUPPTPPN 2175
T8.13.2 SCIAULO-BAUG. ...ttt ettt e bt e bt e e st e e eab et e s b e e e e aab e e e sneeeennnee s 2177
18.13.3 AutobaUd-DEIECt SEQUENCE. ......oo ittt e s et e sab e e et e snn e e saneeean 2177
RS T S o) 1= 1= TSP OPPPOTI 2178
T8.14.1 SCI EXAMPIES. ....eeiiiiiieiieie ettt etttk e e h et oo sttt e e bt e o eh et eea bt e e e bt e e oo hb e e e eab et e s ne e e e nnb e e e et e e e nne s 2178
LR T RS O I =T 1S ] TSP U PR OP PRI 2178
T8.15.1 SCI BaSE AUAIESSES. ...cccuteiiiiiie ettt ettt e et h bt eea b et e s bttt e ea b et e et et e e abe e e eabe e e e abb e e e aabeeennneeenaneeean 2178
18.15.2 SCI_REGS REGISIEIS. .....ceiitiieiiiii ittt ettt ettt ra e s bt e ekttt e ea b e e s bt e e e st e e e eab e e e s be e e ente e e nanees 2179
18.15.3 SCI Registers t0 Driverlib FUNCHONS. ........coiiiiiiiii ettt 2200
19 Inter-Integrated Circuit MOAUIE (I2C).............ooiiiiiii ettt e e et e et e e 2203
LRSI a1 1o To 18T oo PSPPI 2204
19.1.1 12C Related COlALEIAL..........eiiiiiieieii ettt e bt e et e e e s bt e e e bt e e et et e nnneeenaneeeas 2204
TO.1.2 FRATUIES. ...ttt h e a bt e e e oo h et e 4 ekt e okttt e ea b et e e bt e e n bt e e e b et e e Rt e e et et e nnn e e naree s 2205
19.1.3 FEatures NOt SUPPOIEA. ...ttt ettt eab e e s b et e e sttt e s ane e e s bn e e e anteeenanes 2205
T9.1.4 FUNCHONAI OVEIVIEW.......eiiiiiee ettt ettt ettt e bt e e ettt oo b et e ek b et e et et e e bt e e e eab e e e e bb e e nnneeenaneeean 2206
LS RN 0 oo [ € T=T o T=T - (o o FO PSS PP PSR OTPR 2207
19.1.6 12C Clock Divider Registers (I2CCLKL and [2CCLKH).......ccuuiiiiiiiiiie et e 2208
19.2 ConfiGUNG DEVICE PINS......ooiiiiiiiiiii ittt b e e bt s bt e e a bt e e st et e e aba e e e aabe e e ent e e e anbeeeanbeeenans 2209
19.3 12C Module Operational DEtailS..............oouiiiiiiii et sar e 2209
19.3.1 Input and OUtPUL VORAGE LEVEIS........ccouiiiiiiieee ettt e et e e sanee s 2209
19.3.2 Selecting PUIUD RESISTONS........iiiiiiiiiiii ittt e bt e e et e sbe e e nab e e et e e nnees 2209
T9.3.3 DAA VAl ...ttt b b h et e b et e h e e e aa b e e e et e s nne e e abe e e 2209
LS R O] o =Tx= 11 o 1Y (oo [= T ST ROPPR TR 2209
19.3.5 12C Module START and STOP CONAItIONS. .....ccoiuuiiiiiiieiiiie ettt e e et snee e sanee s 2213
19.3.6 Non-repeat Mode versus Repeat MOTE..........coouiiiiiiiiiiii ettt 2214
19.3.7 Serial Data FOIMATS. .......uiieiiiii ettt e bt e bt e s bt e e ettt e e eas e e e sab e e e anb e e e ean e e e s neee s 2214
19.3.8 ClIOCK SYNCRIONIZALION. ...ttt e et e e et e s bt e e st e e bb e eate e e saneee s 2217
LRSS I N o] )= (o] o ST TPRPTSRO 2218
19.3.10 Digital LOOPDACK MOGE.........coiiiiiiiiiii ittt ettt a e e et s st e e s et e ebb e e s eaneeesneee s 2219
LRSI R N N0 G = ) Q1T =T = o] PO PRSPPSO 2220
19.4 Interrupt Requests Generated by the 12C MOAUIE.............oiiiiiiiiii e 2220
19.4.1 BasiC 12C INtErTUPT REQUESTS. ... .eeiiiiiiiiiiie ettt et e b e et e e eaneeesneee s 2221
LR VO | S @[] (=Y 4 (U] o £ T PO PPTI 2224
19.5 Resetting or Disabling the 12C MOAUIE.............ii i nee s 2224
T9.8 SOMIWAIE. ...ttt etttk e e ettt e e bt e oo R bt e e e b et e e R e et e ea bt e e b et e eae e e b et e ek e e eane e nneee s 2225
LR O B P O b = 14T o] S OSSPSR 2225

LR A VL O =T [ =T TSP PP TP 2227
TO.7.1 12C BASE AGAIESSES. ... iueeiieiitii ettt ettt ettt e e oh et e ea bt e e st e ookt e e ea b et e e bt e e e e b bt e e ettt ene e e e b e et es 2227
T19.7.2 I2C_REGS REGISIEIS. ... ettt ettt b e e sttt oo bt e et et e e ae et e sa bt e e et e e e eabe e e sab et e e bt e e e eaneeenneee s 2228
19.7.3 12C Registers t0 Driverlib FUNCHONS. .........ooiiiii et 2251
20 Multichannel Buffered Serial Port (MCBSP)............oouoiiiiii et 2253
b0 I (a1 1 (oo (U1 i o o T OSSP P U PPPP PP 2254
20.1.1 MCBSP Related COllateral............coiiiiiiiiii ittt ettt e ettt ebe et e e st e e snt e e e nanees 2254
20.1.2 FEatures Of the MCBSPS........cooiiiiiii ettt ettt e ea e e et bt e e ae e e s b et e e bt e e aaneeesneee s 2254
20.1.3 MCBSP PiNS/SIGNQIS. ...ccoitiiiiiie ittt ettt a e e bt e e sttt ea bt e e ek bt e e ab et e sab e e e e nbbe e et e nnees 2255
20.2 CoNfiGUING DEVICE PINS.....coiiiiiiiiiii ittt ettt bt ettt o et e e bb e e e sttt e eab e e e e eh bt e e anb et e sane e e e anb e e e aateeesnees 2255
ORI [o1 = 5] e @] o T=T = 1 {[o] o FO OSSPSR UPPPP PPN 2256
20.3.1 Data Transfer ProCess Of MCBSPS...........oi ittt sttt e e abee e 2257
12 TMS320F2837xS Real-Time Microcontrollers SPRUHX5I — AUGUST 2014 — REVISED MAY 2024

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
20.3.2 Companding (Compressing and EXpanding) Data...........ccoouiiiiiiiiiiiii e 2257
20.3.3 Clocking and Framing Data..........cccuuiiiuiiiiiii ettt e et e eb e b e e b e e enn e e e naee 2259
20.3.4 Frame PRaSEsS. . ....ccouuiiiiiiie ittt ekttt o b e a bt bt h et e e b et e h bt e b et e e b et es 2261
20.3.5 MCBSP RECEPLON. ...ttt et a e e ekt e e a et e r e bt e e ek bt e e sttt e aabe e e et e e e eabe e e nneeeeanbeeenaee 2264
20.3.6 MCBSP TraNSIMISSION. .....ciuutiiiiitite ettt ettt ettt e e et e e sttt e s e bt e et bt e e sttt e 1a b et e ek bt e e aab et e sabe e e e sb e e e eabeeesneeeeanbeeenas 2265
20.3.7 Interrupts and DMA Events Generated by @ MCBSP..........cooiiiiiiiiiii e 2266
20.4 MCBSP Sample RAtE GENEIALON..........eiiiiiiiiiiit ettt ettt ettt e e bt e e sab et e e bt e e e eab e e e abe e e ante e e nanees 2266
PO S =] oo [q =T [ =T o PSPPSR OPRR 2267
20.4.2 Frame Synchronization Generation in the Sample Rate Generator..............cccceoiiiiiiiiiciiee e 2270
20.4.3 Synchronizing Sample Rate Generator Outputs to an External CIOCK..........cccuuiiiiiiiiiiiie e 2270
20.4.4 Reset and Initialization Procedure for the Sample Rate Generator............ccccooveiiiiiiiiiiic i 2272
20.5 MCBSP EXCEPtiON/EITOr CONGItIONS. ... .viiiieiieitiee ettt ettt ettt e e bt e et e e sabe e e e bb e e e aabe e e saneeeennbeeenaee 2273
PR T B Y/ o L= T o] = 4 (o] T PSPPSRSO 2273
20.5.2 OVEITUN IN thE RECEIVET ... .eiiiitii ettt b ettt o bt e e e et e et bt e e ab e e s bt e e eate e e aaneeesneee s 2274
20.5.3 Unexpected Receive Frame-Synchronization PUISE............cooouiiiiiiiiiiiiii s 2275
20.5.4 Overwrite in the TranSmMITEr........oo it ettt et e et e e s e e e e snbee e 2277
20.5.5 UNderflow in the TranSMUtIEr.........ooi ittt st e rbb e e e et e e snee e e nnnee s 2278
20.5.6 Unexpected Transmit Frame-Synchronization PUISE............c.cooiiiiiiiiii e 2279
20.6 Multichannel SEIECHON MOUES..........oiiiiiiiie ettt e bt e e et e e st e e e bb e e e eabe e e sneeeeanbeeenaes 2282
20.6.1 Channels, BIOCKS, @nd PartitioNs............ooiiiiiiiiieeieee ettt e e e e e e e e e e e e e e e e e e e e eaaar e e eeaaaees 2282
20.6.2 MURICNANNEI SEIECHON. ...ttt ettt b ettt e et et e e ab e e e s b e e e eat e e e naneeesneee s 2283
20.6.3 Configuring a Frame for Multichannel SeleCtion............cooiii i 2283
20.6.4 USING TWO PartitiONS. ..ottt ettt e bt e e st e e sa bt e e e b bt e e st et e sab e e e e abbe e s aateeesanes 2283
20.6.5 USING Eight PartitiONsS. .......coouiiiiiiiiiiie ettt a e e et e ebb e et a e et nanes 2285
20.6.6 Receive Multichannel Selection MOGE.............oo i 2286
20.6.7 Transmit Multichannel SeleCtion MOGES..........coiuiiiiiiii et 2287
20.6.8 Using Interrupts Between BIOCK TranSTersS. .......c.uiiiiiiiiiii ittt 2288
20.7 SPI Operation Using the ClOCK StOP MOGE..........uiiiiiiiiiiee ettt e e 2290
PO B o B 0] (oo | PP P PRI 2290
20.7.2 CIOCK STOP MOGE........eeiiieiie itttk e ettt o bt e e ea bt e e ekt e e h bt e e an b et e e nb et e nabe e e anbe e e enbeeenanees 2290
20.7.3 Enable and Configure the CIOCk STOP MOE........coouuiiiiiiiiiii e 2291
20.7.4 Clock Stop Mode TimiNg DIagrams........cocuueiiiiiiiiiiie ettt et st e sba e st e e sbb e e s san e e e abeeesseeeenanee 2292
20.7.5 Procedure for Configuring @ MCBSP for SPI Operation............ccoiuiiiiiiiiii e 2294
20.7.6 MCBSP @S the SPIIMASTET .......eeiiiiiiieiiie ettt ettt e skt e e et et e s b et e e s b e e e et e e e sbeeeeanbeeenaes 2294
20.7.7 MCBSP @S @N SPISIAVE .....eeiiiiiiiiiii ittt e bttt e ea e e bt s bt e et e e b e e nn e e e b e 2296
20.8 ReCEIVET CONTIGUIALION. ...ttt et e bt e a et e e sa bt e e e bt e e eab et e sbe e e enb e e e naneeesnnee s 2297
20.8.1 Programming the McBSP Registers for the Desired Receiver Operation...........cccooccceiiiiiiiiiiee e 2297
20.8.2 Resetting and Enabling the RECEIVET...........oouiiiiii e 2298
20.8.3 Set the Receiver Pins to Operate as MCBSP PiNS.........ooiiiiiiiiiiii e 2299
20.8.4 Digital LOOPDACK MOTE.........ceiiiiiiiiiii ittt ettt a e sa bt e ettt e e eae e e e s s be e e sbee e e snneeeanbeeenans 2299
20.8.5 CIOCK STOP MOGE........ceiiieiieiie itttk e bt o bt e e ea bt e e b et e e hb e e e aa b et e snb et e sabe e e aabe e e enbeeenanees 2299
20.8.6 Receive Multichannel Selection MOGE.............ooiiiiiiiiii e snee s 2300
20.8.7 RECEIVE FrameE PhaSEs.........ueiiiiiiiiiiii ettt ea et b et e et e et e e e et e e aabe e e enb e e e nanes 2300
20.8.8 RECEIVE WO LENGLNS. ...ttt a ettt e bt e e eab et e s bt e e e st e e e saneeesnnnee s 2301
20.8.9 RECEIVE Frame LENGIN. ..ottt h e et e e b et a bt 2302
20.8.10 Receive Frame-Synchronization Ignore FUNCHON............ocuiiiiiiiii e 2303
20.8.11 Receive Companding MOGE.........oooiiiiiiiiii ettt ettt e st e e et e e e aab et e sab et e et e e e ean e e e as 2304
20.8.12 RECEIVE DAta DIBIAY........eeiiiiiiiiiiie ettt ettt e bt e a et e et e ekt e e ab et n bt e nb e et 2306
20.8.13 Receive Sign-Extension and Justification MOGe............c.oiiiiiiiiiiii e 2308
20.8.14 ReCEIVE INTEITUPE IMOTE........eiiiiiiiietit ettt a et e et e e bttt e naa et e e be e e snt e e nanes 2309
20.8.15 Receive Frame-Synchronization MOGE.............oiiiiiiiiiie et 2309
20.8.16 Receive Frame-Synchronization POIAIITY..........coiiiiiiiii e 2311
20.8.17 RECEIVE CIOCK IMOTE......coiiiiiiiit ettt ettt ekt e et o bt e e e bt e e ettt e e aab e e e e ab e e e esbe e e naneeesneee s 2314
20.8.18 RECEIVE ClOCK POIBIIY . ..c.utteeiitit ettt e ra e e et bt e e ae e e s b e e e eab e e e aaneeesneee s 2315
20.8.19 SRG CIlOCk DividE-DOWN VAIUE........cocuiiiiiieiie ittt ettt e b e et nbeesate e sbeesnteenbeeeneeenneeanee 2317
20.8.20 SRG Clock Synchronization MOGE...........cuiiiiiiiiiie ettt sttt e et e st e nanees 2317
20.8.21 SRG Clock Mode (Choose an INPUE CIOCK).........oouiiiiiiiiiiie ettt 2318
20.8.22 SRG INPUL CIOCK POIAIILY.......eeeieiieie ittt sttt st ae e st e e bt eeteesbbeesbeesneeenbeeanneenneeans 2318
20.9 Transmitter CONFIGUIALION. .........uii ittt e et e e ekt e e st et e ea b et e e bb e e s anbe e e saneeeeabbeeeanee 2319
20.9.1 Programming the McBSP Registers for the Desired Transmitter Operation.............cccccooviiiiiiiiiiiiie e 2319
20.9.2 Resetting and Enabling the TransSmitler..........couii e 2320
SPRUHX5! — AUGUST 2014 — REVISED MAY 2024 TMS320F2837xS Real-Time Microcontrollers 13

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS
INSTRUMENTS
Table of Contents www.ti.com
20.9.3 Set the Transmitter Pins to Operate as MCBSP PiNS........cooiiiiiiiiiiii e 2320
20.9.4 Digital LOOPDACK MOGE.........eiiiiiiiiiiiie ittt be e sa bt e e bt e e b bt e e e s be e e e bt e e e saneeeanbeeenans 2321
20.9.5 CIOCK STOP MOGE........eeiiitiieiit ettt ettt ettt 4 bt e e ea et e e bt e e hb e e e aa b et e e nbe e e sabe e e aabe e e enbeeenanees 2321
20.9.6 Transmit Multichannel SeleCtioN MOTE...........oouiiiiiiii et 2322
20.9.7 XCERs Used in the Transmit Multichannel Selection MOde............ccccooiiiiiiiiiiiiii e 2323
20.9.8 TranSMIit Frame PRASES.......cccouiiiiiiiiiiiie ittt a e st e bt e e eat et e sab et e e tb e e e aabeeesbeeeeanbeeeas
20.9.9 TransmMit WOrd LENGINS.......co ittt b e e et e s b et e ekt e e aate e e sbeeeeanbeeenaee
20.9.10 Transmit Frame Length
20.9.11 Enable/Disable the Transmit Frame-Synchronization Ignore FUNCHON............cccoiiiiiiiiiiii e 2327
20.9.12 Transmit ComMPaNdING MOGE. .........uiiiiiiiiiiiie ettt ekt e e et e e e s b et e ek b e e e eabeeesneeeeaabeeenas 2328
20.9.13 TransSmMit DAA DEIAY.......cccuueiiiiiee ittt bttt ekt e bbbt e e nne e 2329
20.9.14 TranSmit DXENA MOE. .......ooiuiiiiieiie ittt ettt ettt e sae e e be e e st e enbeesaeeanbeesmbeeseesnaeesbeeenneenteas 2331
20.9.15 Transmit INErrUPT IMOTE. ...ttt et e et e s bt e e b b e e et e e e s beeeesnbeeena 2331
20.9.16 Transmit Frame-Synchronization MOGE...........oouiiiiiiiiiii et 2332
20.9.17 Transmit Frame-Synchronization POIAIILY............cooiiiiiiiiii e 2333
20.9.18 SRG Frame-Synchronization Period and Pulse Width..............cooiiiiiii e 2334
20.9.19 TransSmMIt CIOCK MOGE.........coiiiiiiiiee ettt ettt e a e e e ettt e s bt e e ea bt e e ebe e e snbe e e saneeeebaeeeanee 2335
20.9.20 TransSmit CIOCK POIAIITY.......co. ettt ettt e b e et e st e ea b e e e eabe e e snee e e nabeeeebneennee 2335
20.10 Emulation and Reset CONSIAEIAtIONS.........ccoiuiiiiiiieiiiee ettt et aa e e s e snb e e abe e e snes 2337
20.10.1 MCBSP EMUIGION IMOGE......cooiiiiiiiiii ettt ettt e e e e et e e an e e st e eab e e e naneeesneee s 2337
20.10.2 Resetting and INitializing MCBSPS...........uiiiiiii et e et et 2337
20.11 Data Packing EXAMIPIES........oooiiiiiiiiiii ettt ettt a et b et e e nnee s 2340
20.11.1 Data Packing Using Frame Length and Word LeNgth............coouiiiiiiiiiiiiee e 2340
20.11.2 Data Packing Using Word Length and the Frame-Synchronization Ignore Function.............cccccoooiieieeniinen.. 2342
P A [ =T g o A Gt LT = (T o PP TPPPPI 2343
20.12.1 McBSP Receive INterrupt GENEIAtioN. .........oocuiiiiiiii ettt ettt e e e e e b e aaee 2343
20.12.2 McBSP Transmit INterrupt GENEratioNn.............oouiiiiiiiiiiii et 2344
P R B =ty (o] = o T OSSPSR PPPR 2344
20.13 MCBSP MOES. ...ttt ettt ettt ettt s et be e e et e e s h e e et e e she e e beeeaeeeabeeameeeabeeembe e neeanbeeameeenbeesneeenneenrnean 2345
20.14 Special Case: External Device is the Transmit Frame Master ... 2345
PO BT o111 T PP PPPPI 2347
20.15.1 MCBSP EXAMPIES.... ettt ittt ettt ettt et esae e s e bt e sbeeeab e e s e e e eabeesbeeen b e e eaeeenbeeemeeenbeeamteenbeesnbeenneennneas 2347
20.16 MCBSP REGISTEIS. ...ttt ettt ettt a et e ekt e e sttt oo bt e e e b b e e e ettt e e b et e e ea bt e e e abe e e e nn e e e saneee s 2347
20.16.1 MCBSP BASE AGQAIESSES......utiiiiiiieitiee ettt ettt ettt ra et e et e e sttt e ea bt e e e kbt e e sttt e aabe e e ebb e e e aateeesneeeeasbeeenaee 2347
20.16.2 MCBSP_REGS REJISLEIS. ... eiitiiiieeitie ettt ettt et s it e et e e sh e e e beeste e e beeemee e beeaneeeabesanbeesseeanbeesneeenneene 2348
20.16.3 MCBSP Registers to Driverlib FUNCHONS.........cooiuiiiiii e 2392
21 Controller Area NetWOTK (CAN). ... ittt et e et e et et e s bt e e e ra e e e et bt e e ante e e sabeeeebbeeeanee 2396
b2 I I [0 1 (oo (U1 i o o OSSP PP PP TPPR 2397
21.1.1 DCAN Related COlIAtEIal..........coiuiiiiiiiiiieiii ettt ettt e e e bt e e st e e sab e e e abbe e e aateeennees 2397
D I I oY (0= T PSPPSR OPPPPTPRPN: 2397
P I IR =] oo [q =T [ =T o PSPPSR OPRR 2398
P I Vg Ter 1o o F= I T= Yoy o] 1T ] o P P PO PP SR TPPR 2400
21.2.1 CoNfIQUIING DEVICE PiINS.....uiiiiiiiiiiiit ettt b et a ettt b et e aa b et e s bt e e e sab e e e et e e enbe e e nanes 2400
21.2.2 AAAress/Data BUS Bridge........ccoiuiiiiiiiiiiii ettt h e e e h e et a ettt et 2400
A IR O] o111 To 1Y (o T [T TSP PU PR PRTI 2402
b2 I B I [ 1= 1[4 Y o o USSR OURRSRTR 2402
21.3.2 CAN Message Transfer (NOrmal OpPeration)...........oueeiiiiiiiiii ettt st e e 2403
P IR TR B 1] 01V oo [ PP TR PP 2404
214 MUIIPIE CIOCK SOUICE....c.uetiiietet ettt ettt ettt ettt e bt e e sttt oo e b et e e b bt e e sttt e sane e e ek b e e e aab e e e sneeeeanbeeennee 2408
21.5 INEEITUPE FUNCHONAITY......eeiieie ettt a e b et e e bt e e eab et e sb et e e nb e e e sane e e nnee s 2409
21.5.1 MeSSage ODJECT INTEITUDPES. ... .eiiiiiiei ittt ettt ettt e st e et bt e s aate e e sneeeeaibeeenaee 2409
21.5.2 Status Change INTEITUPES. ... ..coiiiii ittt et e bt e bt e e s b e e e e ab e e e naneeesneee s 2409
A IRl =ty (ol 101 (14 (U] o] £ J PP PTROU PP OPPPPTPRO: 2409
21.5.4 Peripheral Interrupt Expansion (PIE) Module Nomenclature for DCAN Interrupts...........ccccoviiiiiiiiiinieeeiiieeee 2409
21.5.5 INtErrUPE TOPOIOGIES. ...ttt ettt h e et e ettt e e s et eeab et e ebb e e e b bt e e aabe e e ebt e e e ebneeeanbeeenans 2410
21.6 Parity CheCK MECNANISIM. ...ttt h e e bt s bt e s e bt e e bt e s nt e e e ra b e e e ebeeeenes 2411
21.6.1 BENAVIOT ON PaAIItY EFTOT ...ttt ettt ettt ea e s bt e e sttt e eabe e e e be e e e anbe e e naneeeennnee s 2411
P B A 1=t o1 0o 1Y/ (oo =S PP PT SR PRR 2412
P IR [oTe [0 Lo g1 F=1 [14= 1o o FO PSS PU PR PR 2412
21.9 Configuration Of MESSAGE ODJECLS. ......couiiiiiiiiiiiii ittt ettt b e e ettt st e e s b e e et b e e s enneeesneee s 2413
21.9.1 Configuration of a Transmit Object for Data Frames..........coocuiiiiiiiiiiii e 2413
14 TMS320F2837xS Real-Time Microcontrollers SPRUHX5I — AUGUST 2014 — REVISED MAY 2024

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
21.9.2 Configuration of a Transmit Object for Remote Frames.............ccoociiiiiiiiii e 2413
21.9.3 Configuration of a Single Receive Object for Data Frames..........coccuiiiiiiiiiiiiii s 2413
21.9.4 Configuration of a Single Receive Object for Remote Frames...........ccccviiiiiiiiiiiii i 2414
21.9.5 Configuration 0f @ FIFO BUFEI........coiiiiiiiie ettt et e et e bt e e as 2414
21,10 MESSAGE HANAING......eee ittt ettt e bt e e et e e sab et e e b bt e e e ab et e s ane e e e s b et e eabe e e e neeeeanbeeenan 2414
21.10.1 MeSSAGE HANAIET OVEIVIEW.......c.ueiiiiiiii ettt ettt e et e e st e e e sab et e et bt e e enbe e e sneeeeabbeeeanee 2415
21.10.2 ReCEIVE/TIanSMIL PriOTitY . .....coiueeiiiiie ettt ettt b e e aa e e sbe e e e be e e e st e e snee e e naneeeas 2415
21.10.3 Transmission of Messages in Event Driven CAN CommMUNICAtION. ........c.ciiiiiiiiiiiiiiii e 2415
21.10.4 Updating @ TransSmit ODJEC........coouiiiii e nne e 2416
21.10.5 Changing @ TransSmit ODJECT.......c.ouiii i b e et e e sbe e e s nnee s 2416
21.10.6 Acceptance Filtering of RECEIVEA MESSAGES. .......coouuiiiiiiiiiiiii ettt 2417
21.10.7 ReCeptioN Of DAt@ FrAMES.......uiiiiiiiiiiiie ettt ettt e e e et e e ae e e s bt e e bt e e e aaneeesneee s 2417
21.10.8 Reception Of REMOLE FTaAMES. .........eiiiiiiiiiie ettt e e e e et e e e sneee s 2417
21.10.9 Reading RECEIVEA IMESSAGES. ......ceiiutiiiiiiie ittt ettt ettt e bt e et st e ekt e e st et e sab e e e e abb e e e aateeesnees 2417
21.10.10 Requesting New Data for @ ReCEIVE ODJECL...........oiiiiiiiiiiiii e 2418
21.10.11 Storing Received Messages in FIFO BUTEIS.........cooiiiiiiiii e 2418
21.10.12 Reading from @ FIFO BUITEI......coouiiiieeee ettt et e e neee s 2418
b2 e O N A = 1 o' T T USRS 2420
21111 Bit TIME @Nd Bit RALE........ceiuiiiiee ettt ettt ettt e e e s et e et e e eaeeenbeesmteenbeesnbeenneennneas 2420
21.11.2 Configuration of the CAN Bit TimMiNgG......ccoouueiiiiiieiiiie ittt e e e st e e st e e s bt e e e aabeeenaes 2425
21.12 Message INterface REGISTEr SEIS.......cc..uiiiiiiiii ettt e e s 2429
21.12.1 Message Interface Register Sets 1 and 2 (IF1 and IF2).........ooiiiiiiiiiii e 2429
21.12.2 Message Interface Register Set 3 (IF3)......uii it 2430
2113 MESSAGE RAM..... ettt h et oot o bt e h bt e bt h e et e oAb et e e b bt e e e bt e e e bt e e nb e e nnn e naee s 2431
21.13.1 Structure Of MESSAGE ODJECLS. .....ceiiiiiiiiii ittt e et e e sbe e s e e abe e e et e e e naneas 2431
21.13.2 Addressing Message ObJEcts iN RAM.........ooiiii ettt e e e e e 2434
21.13.3 Message RAM Representation in DebUg MOGE..........ccoiiiiiiiiiiiii e 2435
b I S To 1= T T PP SPUPRUPPPPI 2436
b B 3 B O N VI e T o TSRO 2436
2015 CAN REGISLEIS. ...ttt ekt e ettt e 1a b et e o b bt e o a bt e e 1o b et e ek bt e e ab et e e bt e e e b b e e e aabe e e ebeeeeanbeeenae 2436
21.15.1 CAN BaSE AQUIESSES. .....coiueiiiiiiie ittt ettt et e bt e a et e et et e e bttt e ea bt e e e b bt e e aat et e sabe e e e abb e e e aateeennees 2436
21.15.2 CAN_REGS REGISTEIS. ... eietiiiiieitie ittt ettt ettt sttt e e sh et et eeaee e bt e amteeaheeenbeeameeanbeesebeeneesnbeesaeeenneenees 2437
21.15.3 CAN Registers t0 Driverlib FUNCHONS. .........ooiiiii e 2493
22 Universal Serial Bus (USB) CONEIOIIET..............ooiiiiiiiii ettt ettt st e et e e sne e e e aabeeeaaee 2497
b I (011 (oo (U1 i o o T PO OP PP PP PR 2498
2200 FEATUIES. ...ttt ettt h e a e e b e e e h et e h et 4o R b e e e ea et e e e R et e ek b et e e be e e nne e e e e e e e 2498
22.1.2 USB Related COllAtEral..........coiiiiiiiiiii ettt ettt bt e a et e ettt e e eab e e e s b e e e enb e e e nane e e s neee s 2498
P IR =] oo [ =T [ =1 o PSPPSR PPRR 2499
3 Vgl (o] o F= I T= T Ter 4 o] 1T ] o P PSSP ST 2501
22.2.1 OPEratioN @S @ DIBVICE.......uueiiiiiieeitie ettt a ettt ettt sa bt e e be e e b bt e e e e e bt e e nhn e e e abeeenae 2501
22.2.2 0PEIatioN @S @ HOST........eiiiiiiiiit ettt b et e bt e e e ab e e neee s 2506
22.2.3 DIMA OPEIALION. .....eiiittii ettt ettt ea et e e bt £ bt e oo a et e ot et e e h bt e e ea et ekt e e ab et e e b et e e b b e e et nnees 2510
22.2.4 AAAress/Data BUS Bridge........ccoiuiiiiiiiiiiii ittt ettt b ettt bttt et e a et e e b e et s 2510
22.3 Initialization and CONfIGUIALION. ..........iiiiii ettt a e e bttt e s ab et e e bt e e e saneeesneee s 2512
22.3.1 Pin CONTIGUIALION. ..ottt e et e e bttt e sab et e ettt e e b et e e aabe e e e bb e e e enneeeanbeeenans 2512
22.3.2 ENAPOiNt CONFIGUIALION. .......eiiiiiieiiiie ettt e e a et esa bt eebb e e e eab e e e eabe e e ebbe e e enneeeabeeenans 2513
22.4 USB GlODAI INTEITUPES......eeeeitiee ettt a e e et e ettt e e a et e e et e e e est et e eabe e e s b e e e enbeeenanes 2513
PR RS T 1= TSP PP 2514
22.5.1 USB EXAMPIES... ..ottt ettt ettt a et e ekt e £ a et oo e bt e e ek bt e e a et e e e b et e e b bt e e eabe e e nne e e et e e e e 2514
22.8 USB REISTEIS. ....ceietiiiitiie ettt ettt ettt b e e kbt oottt e o s et e e ea bt e oottt e £ sttt e 1a b et e e b bt e e eab et e e bt e e e nb e e e nann e e nnee s 2514
22.6.1 USB BaSE AGAIESS. ....eeiiitiiiiuiiieiit ettt ettt ettt ea et b e o bt e oo ettt e ot et e e sttt e oa b et e ek bt e e eab et e nn et e ab b e et e nnees 2514
22.6.2 USB REGISIEI IMAD.......ceiiitieiitie ittt ettt a e e et e e sttt e ea et e et bt e e a b et e s b e e e e b et e s 2514
22.6.3 REGISTEr DESCIIPLONS. ...ttt ettt e e a et s e bt e e bt e e sttt e sabe e e e bbe e e aabeeesneeeeasbeeeaaee 2522
22.6.4 USB Registers t0 Driverlib FUNCHONS. ........cooiiiiiii ettt 2592
23 Universal Parallel POrt (UPP)........ ..o ettt et e et e e et e et bt e e eabe e e sne e e e anbeeenaee 2610
b2 B I (011 (oo (U1 i o o O TSP OP PP PPP 2611
23.1.1 FEAUIES SUPPOITEA. ....coiitiiiiiii ittt ettt ettt r et e et e e sttt e ea et e ek bt e e aate e e san e e e e ab b e e e eateeennees 2611
23.2 CoNfiQUING DEVICE PINS.....ciiiiiiiiiiii ittt ettt ettt et e e b et e e ettt e e bt e e e ek bt e e anb et e sane e e e aab e e e anteeenanees 2612
ARG I a¥ g T iTe] o F= LI T= Yoy o] 1T ] o P P PO PP PP PRT 2612
A RS T B U Ter T =T =] (oot [ B =T | =1 4 PP PSP PPPTI 2612
AR I T - oSSR 2613
SPRUHX5! — AUGUST 2014 — REVISED MAY 2024 TMS320F2837xS Real-Time Microcontrollers 15

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
23.3.3 Clock Generation @nd CONIOL.........ouuuii ittt bt aa et e e st e e e bt e e e nan e e e abe e e snte e e nanes 2614
23.4 10 Interface and SyStem REQUIFEMENTS. ...... ..ottt ettt et e st e e e e et e e e sne e e sneeeas 2615
A o W T I\ 01T o] = (o T T PRSP OPPPPUPRPN: 2615
23.4.2 Internal DMA Controller DESCIIPTION. ......cei ittt et e et e e s bt e e st b e e e abe e e sneeeeanbeeennee 2615
23.4.3 ProtOCOI DESCIIPEION. .....ceittiieitit ettt ettt e et e e bttt e s e bt e e kbt e e sttt e sabe e e et bt e e aabe e e sneeeenbbeeeaaee 2617
A N D ¢- I o] 4 o = PP P PRI 2620
23.4.5 RESEE CONSIAEIATIONS. ... ..ottt ettt e bt e bttt e e a bt e e e bt e oo hb et e et et e enb e e e sabe e e ebe e e enbe e e nane s 2621
AR [ (=T g U] o ST U ] o] o o] PP P PRI 2621
23.4.7 EMUIAtion CONSIAEIATIONS. .....cooiiiiiiiiii ittt et b e sa bt e ettt e e ab e e e s abe e e e nb e e e nane e e s neee s 2622
23.4.8 Transmit @and RECEIVE FIFOS.......c..uiiiiiiei ettt sttt e e et e s e e e e e e beeeenee 2622
23.4.9 Transmit and Receive Data (MSG) RAM.........oi it 2623
23.4.10 Initialization @nd OPEratioN...........c.uiiiiuiiiiiiie ettt e s bt e et e s bt e e s be e e et e e e enn e e e abe e nae 2624

P R R U o el =T 1 =Y T P PSPPSR 2625
23.5.1 UPP BaSE AGAIESSES. ... ueeiiiiiee ettt h e e ettt oo h et e ettt e e b et e ah bt e e be e e e b et e e anbe e e e bee e e enreeeabe e e e 2625
23.5. 2 UPP_REGS REGISIEIS. ... .teiiuiiiiitiie ettt ettt ettt e e bt e e sttt e e e bt e e e ket e e st e e e sab e e e e aba e e e eate e e nanees 2626
23.5.3 UPP Registers t0 Driverlib FUNCHONS. ........cooiiiiii et 2660
24 External Memory INterface (EIMIF)............c.ooo ittt s et e et e e sae e e s eaneeeaabeeeaaes 2663
P I a1 1 (oo (U1 i o o T OO UPPOPPPP PPN 2664
24.1.1 PUrpose Of the PerIPREral..........ooiiiiiiiii ettt ettt et e nbb e et e e snees 2664
24.1.2 EMIF Related COllateral............oiiiiiiiiiiei ittt ettt ettt et et e et e e e aate e e sane e e ennbeeenaee 2664
2413 FEATUIES. ...ttt h e a e e e bt h et b a4 e R bt e e e et e e e b et e e b et e ene e e ann e e e nbe e e e 2665
24.1.4 FUNCLONAI BIOCK DIAGIAM......coiiitiiiiiiit ettt ettt e et s bt e e ea e e e et et e e se e e e e ab et e enb e e e aaneeesneee s 2666
24.1.5 CoNfIQUIING DEVICE PiINS.....ueiiiiiiiiiiiit ettt bt ea e b e b et e e bt e e bttt e san e e e abe e e snt e e e nanes 2666
24.2 EMIF MOAUIE AFCRITECIUIE. ...ttt ettt e s et e e bt e e eab et e sab et e e nb e e e enneeesneee s 2667
24.2.1 EMIF ClIOCK CONMIOL.... ettt a e e bttt e s ab et e ekt e e sttt e sabe e e et bt e e ante e e saneeeensbeeeanee 2667
24.2.2 EMIF REQUESES. .....eoiutiiiiitie ettt ettt a et o4 bt ettt oo h et e ettt e 2 sttt e oa bt e e e kbt e e st et e sab e e e e b be e e aateeennees 2667
24.2.3 EMIF Signal DESCIIPTIONS. ......eeiitiieeetit ettt ettt ettt s bt e ettt e et e e e be e e e an b e e e ebb e e e ean e e e aabe e e enbeeenanees 2668
24.2.4 EMIF Signal MUItipleXing CONIIOL..........eeiiiiiieiiiie ettt ettt e e et e s eate e e sne e e e abbe e e e 2669
24.2.5 SDRAM Controller and INTErTACE. ..........uiiiiiei ettt et e s b e e e aibe e e e 2669
24.2.6 Asynchronous Controller and INTEIrfACE. ...........eii i et 2682
24.2.7 DAta BUS ParKiNg.......co ittt ettt ekt e ettt o bttt ea et e et e e a et e e e bt e e e nn e e ne e neee s 2694
24.2.8 Reset and Initialization CoNSIAEratioNS............c.uiiiiiiiiiiii ettt et e e e s e e e 2694
el 1) (=T g U] o AU o] o o] OSSPSR PRI 2694
P L LY N A =T o S0 o] oo ] SO OSSP PPPR 2695
24.2.11 EMIF Signal MUIPIEXING. ....cceitiee ittt ettt ettt e et e e e e st e e sabe e e esbe e e eaneeesneee s 2695
P V1V =Y o o Y - T o H PP UUP ORI 2695
24.2.13 Priority @Nnd ATDITATION. .......coiiiee ittt ettt e sh bt e et e b et e et e et e e nna e e e b e naee 2696
24.2.14 SyStEmM CONSIAEIATIONS. ... .eeiiiiiie ittt ettt ek bt e ettt e s b et e e aa b e e e et et e e ae e e e e ab e e e enbe e e aaneeesneee s 2696
24.2.15 POWET MANAGEIMENT........eeiiiiitiieitiie ettt ettt a et e et e e sttt oo e b et e e kbt e e st et e sabe e e et be e e aabeeesneeeeasbeeennne 2697
24.2.16 EMUIAtion CONSIAEIAtIONS. ...ttt ettt bt e sa et e st bt e e ab e e e s b e e e eab e e e eane e e s neee s 2697
24.3 EXAMPIE CONFIGUIATION. ... ..ottt ettt b e ettt e bt e e ok bt e ettt e sab et e e oh bt e e eab et e sane e e e aab e e e eateeesnes 2697
24.3.1 HArdWare INTEITACE. ........oo ittt ettt e a bt e ettt e e b bt e e ea b et e e be e e e sbneeeaabeeenaes 2697
24.3.2 SOftWAre CONFIGUIALION. ... ..eeiiiiieiiii ettt a e e et e bttt aa bt e e abb e e e b e e e e asbe e e ebeeeenaseeeanbeeenans 2698
P Y |l = To 1] (= S TP PPOPPPR PPN 2705
24.4.1 EMIF BASE AGGIESSES. ... .uiiiutiieiiiie ettt ettt ettt ettt ea et ettt e ettt oo a s et e ettt e e sttt oo s bt e e et et e e st e e e eab e e e e ba e e et e e e nnes 2705
24.4.2 EMIF_REGS REGISIEIS. ...ttt ettt ettt et e ekt e e et et e s be e e e s ab e e e ebn e e e aaneeesaneee s 2706
24.4.3 EMIF1_CONFIG_REGS REGISIEIS. ....ccitiiiiiiiiiiiiie ittt ettt e ettt e et sb et e e sab e e et e snne e e saneee s 2726
24.4.4 EMIF2_CONFIG_REGS REGISIEIS. ....ccittiiiiiiieiitie ittt ettt ettt e bttt sb et e e et esnne e e saneee s 2730
24.4.5 EMIF Registers to Driverlib FUNCHONS. ..........iiiii ettt 2733
25 Configurable LOGiC BIOCK (CLB).......co.uiiiiiiiiiiii ittt et e ab e e et sa e e sb e e st e e sne e e e saneee s 2735
pAs T I a1 1 (oo (U1 i o o T OSSP PP PP PP 2736
25.1.1 CLB Related COlIatral.........coiiuiiiiiiiieiiiet ettt ettt e sa bt e et e e b et e e aa b e e e e bee e s naneeeanbeeenans 2736
AT B 1=t Tor o] (1] o T PO PP PR 2736
P4 T B O 1 = B 01 o T SO ST R OPPRTI 2738
25.3 CLB INPUH/OULPUL CONNECLION. ...ttt ettt e sttt e e bttt e e ab et e sttt e e sttt e nab e e e s beeeeanteeenanees 2739
AT T B O AT TSP SUUP PRI 2739
25.3.2 CLB INPUE SEIECHON. ..ottt ettt e st s et e b bt e e e st e e e san e e e ab b e e e aateeennees 2739
25.3.3 CLB OULPUL SEIECHION. ...t ettt e st e ettt e e b bt e e e s b e e e ebte e e eaneeeanbeeenaes 2745
25.3.4 CLB Output Signal MUIPIEXET . ........eiiiiiieiiie ettt ettt et e et e et e e sneeeeasbeeenaee 2746
AR O I | O PPV PR PP 2747
25.4.1 SEAtIC SWITCN BIOCK. ....ccoitiiiiie ettt a et b et e e e e e b e et e e 2748
16 TMS320F2837xS Real-Time Microcontrollers SPRUHX5I — AUGUST 2014 — REVISED MAY 2024

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
25.4.2 COUNTET BIOCK. ...ttt ettt a e e bt e s bttt e ea bt e et et e e bt e e e eabe e e ebee e e snneeeanbeeenans 2750
25.4.3 FSIM BIOCK. ...ttt ettt ettt ettt e h ettt e b e e et e e h e e e R bt e ket e bt R bt e Rt e eRb e e ket ente e bt e e beeeneeebeeaneeeneeans 2753
DA R S LU I I = oo R ST 2755
25.4.5 OULPUL LUT BIOCK. ... ..teeiitiie ittt ettt ettt £ bttt e et oottt e 4 bttt e ea b et e e bt e e e nane e e anbe e e ent e e e nane s 2755
25.4.6 High Level CONLrollEr (HLC).......oi ittt ettt ettt sa e e e bt e e st e e e nane e e e nbbeenaaee 2756
AR O U 4] =T o - o T PO SPP PR 2760
25.5.1 REGISTEr DESCIIPLON. ...ttt ettt bt a bt e e bt e bt e aa b et e sbb e e e eane e e abe e e enteeenane s 2760
25.5.2 Non-Memory Mapped REGISIEIS. ... ...oiiiiiiiiiiie ittt ettt st s e e st e e e e e snee s 2761
25.8 DIMA ACCESS. ...ttt ettt ettt ekttt ettt ekt e e ettt oo bt 4ok et e oAb et e SR et oAb et e e bt e e b e et e oA R e e oo R et e e ean et e e bt e e e nb et e nann e e neee s 2761
PR S T 1= (T PP PPPI 2762
25.7.1 CLB EXGMPIES. ...ttt ettt et e bttt oo a et e et e e s bt e e e e et e ekt e e ab et e e b et e e b b e e et e nnees 2762
AR O I S T 1 (T T PSPPSRI 2765
25.8.1 CLB BASE AQAIESSES.....cueeiieitiie ettt ettt ettt e et e e e a bt e oo e bt e e e kbt e e ab et e e b et e e b e e e eabe e e nne e e e nbe e e e 2765
25.8.2 CLB_LOGIC_CONFIG_REGS REQISIEIS. .....cciiuiiieriiiieitiie ettt ettt ettt et et et e e e e e e e e e e 2766
25.8.3 CLB_LOGIC_CONTROL_REGS REGISIEIS. ... .eeiiitiiiiiiiiieiitee ittt e e st e e 2798
25.8.4 CLB_DATA_EXCHANGE_REGS REGISIEIS. ..ottt sttt e e sibee e 2825
25.8.5 CLB Registers t0 DriveriiD FUNCHONS. .......cooiiiiiiii ettt 2827
26 REVISION HISTOTY ... ..cooiiiiiiii ettt ettt hb et oo ettt e e bt e e e h bt e e et et e e be e e e rab e e e eabeeenneeeenaneeeas 2830
List of Figures
Figure 3-1. Device INterrupt ArCRITECIUE. .........ooi et e bt e e e e e e breeeaes 83
Figure 3-2. Interrupt Propagation Path.............ooiiiiiiiii et st 84
Figure 3-3. Missing ClIOCK DEtECHON LOGIC. .......ciiiiiiiiiiie ittt e e bbbt s et e et e e et e e sne e e e aareeeaas 97
Figure 3-4. ERRORSTS PiN DIGIAM.......couiiiiitieiiiit ettt ettt e st e et e e eat et e s b et e e s bt e e eabe e e s ne e e e aab e e e enneeennneas 99
FigUure 3-5. ClOCKING SYSIEM......coiiiii ittt e ee et oo bt e e bt e e aa b et e e bt e e e bb e e e aab et e nane e e e b bt e e anteeenanees 100
Figure 3-6. Single-ended 3.3V EXLErNal CIOCK...........ooiiiiiiii ettt 101
Figure 3-7. EXEINAl CrySTal.... ..o ittt et oot e et bt e e b e e e s bt e e e bt e e e an e e e e be e e nare e e nanns 101
Figure 3-8. EXErNal RESONAION. ........ii ittt ettt e e bt e e et e e s et e e hb e e e ab et e s e e e e b e e e anteeennes 102
FIQUIE 3-9. AUXCLEKIN. ... ..ottt ettt ettt e et e b et e e et e b et e a e e e eh et e a bt e ah e e e a b e e emeeea b e e eRbeeabeesh bt e beesabeenbeeamneesbeeanbeenneean 102
Figure 3-10. MissSing ClOCK DetECON LOGIC......cciiuiiiiiiiiiiiiie ettt ettt e e e e et e e e nneee s 110
(o [0 (= TR O] o O Ty T 1T ST OOV PPOT PR UUPPTP 111
Figure 3-12. CPU-Timer Interrupts Signals and OUtput SIgNal...........cocuiiiiiiiiiiiii e s 112
Figure 3-13. CPU Watchdog Timer MOGUIE. ..........coiuiiiiiiii ettt e ear e et e snn e e nane e e abeeenae 113
Figure 3-14. MemOry ArChILECIUIE. ... ittt e et e e e e s be e e et e e nne e e s nnreeeas 120
Figure 3-15. Arbitration Scheme on Global Shared MEMOTIES. ...........coiiiiiiiiii e 122
Figure 3-16. Arbitration Scheme on Local Shared MEMOTIES...........cooiuiiiiiiiiiii e 122
Figure 3-17. FMC Interface with Core, Bank, and PUMP...... ...ttt e e e e e ee e e e e e 129
Figure 3-18. FIash PrefetCh MOGE............oo ettt e et e bt e et nne e e e naneeeas 132
Figure 3-19. ECC L0ogiC INPULS @NA OUIPULS......ccuutiiiiiiieiiiie ettt ettt st e e e e et e enreeenaneee s 135
Figure 3-20. PUMP_OWNERSHIP CONfIQUIatioN..........ciiiiiiiiiiiiie ettt sttt 139
Figure 3-21. Storage of Zone-Select Bits iN OTP MEMOTY.......cooiiiiiiiiiiie et 144
Figure 3-22. Location of Zone-Select Block Based on LiNK-POINter..........c..ooiiiiiiii e 145
Figure 3-23. CSM Password MatCh FIOW (PIMF)...... ..ottt e e e e 149
Figure 3-24. ECSL Password MatCh FIOW (PIMF)..... ...ttt e s nnne e 151
FIGUIE 3-25. TIM REGISTE ...ttt h ettt e bt e e ettt e ea bt e e e b et e e aa b et e sab e e e e eb b e e e et et e nneeeenaneeenn 161
FIGUre 3-26. PRD REGISIEN.......ci ittt e ettt e e e ekt e e et et e s bt e e e e e b et e et et e s be e e an e e e abneeennneas 162
FIGUre 3-27. TCR REGISTEN ... ettt e et oottt e o bt e e aa b et e e b et e e bb e e e st et e nane e e e b b e e e eate e e nanees 163
FIGUre 3-28. TPR REGISIEN .. ....ci ittt a oottt e e bt e e et et e ea bt e e e ek st e e aa b et e nbe e e e es b e e e enbeeenneeeenaneeens 165
Figure 3-29. TPRH REGISIEN. ... ...ttt ettt e e a et e e s bt e e bt e e e e e e s be e e e st e e e nneeesanreeeas 166
Figure 3-30. PIECTRL REGISTEN. ...ttt ettt bt e et et e ettt e e bt e e aa b et e sane e e e eb bt e e eateeenneeeenaneeens 169
FIGUre 3-31. PIEACK REGISIE ......co ittt ettt ettt e ettt e ettt e e bt e e aa b et e sane e e e esb e e e et et e nneeeenaneeeas 170
Figure 3-32. PIEIERT REGISTEN......cuiiiiiiiieetti ettt ettt e ettt e ettt e e e h et e e e bt e e e st e e e ab e e e e be e e enbe e e nneeesanneeeas 171
Figure 3-33. PIEIFRT REGISTE......eei ittt e bt e e sttt e s e e e e kbt e e et et e sn e e e e aa e e e atneesnneas 173
Figure 3-34. PIEIERZ REGISTEN.........uiei ittt ettt e e ettt ettt oo b et e e bt e e e se et e e ane e e e be e e enbe e e naneeesanneeean 175
Figure 3-35. PIEIFR2 REGISTE.......ei ittt ettt ettt et e e bt e e e sttt e s b et e e e bt e e et et e sne e e aa e e e etneesnneas 177
Figure 3-36. PIEIERS REGISTEN.........uiiiiiiiiiiiii ettt ettt ettt e sttt e e h et e e s b et e e b et e e e ane e e s be e e e nb et e naneeesnnreeeas 179
Figure 3-37. PIEIFRS REGISTE.......ei ittt ettt ettt e ekt e e e ettt s et e e ek bt e e et et e sne e e e aa e e e atneennneas 181
Figure 3-38. PIEIERES REGISTEN.........ueiiiiiiiiiiii ettt ettt e ea bt e e b et e e a e e e s bt e e e bb et e ean e e e st e e e e nb et e nanneesanreeeas 183
Figure 3-39. PIEIFRA REGISTE.......ei ittt ettt e bt e e e st e e s bt e e ek b e e e et et e s b e e e e as e e e atneennneas 185
Figure 3-40. PIEIERS REGISTEN.........ueiiiiiiiiiii ettt ettt e ettt e e h et e e s b et e e b bt e e eann e e e be e e e ab et e naneeesanneeeas 187
SPRUHX5! — AUGUST 2014 — REVISED MAY 2024 TMS320F2837xS Real-Time Microcontrollers 17

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
FIGUre 3-41. PIEIFRS REGISTE ... .eeiiiiiiiiiie ettt ettt e e bt e e sttt st e e h b e e e et et e sab et e e sa b e e e abneesnneas 189
Figure 3-42. PIEIERG REGISTET.........uuiiiiiiiiiiii ettt ettt a e e bt e ettt e oo h bt e e ettt e e sttt e e ab e e e e be e e e nbe e e naneeeenaneeean 191
FiGUure 3-43. PIEIFRG REGISTE.......ei ittt ettt e bt e e ettt e bt e e oo a bt e e ettt e sb et e e ea e e e abneeenneas 193
Figure 3-44. PIEIERT REGISTEN ...ttt e ettt h e e e e a bt e ettt oo h et e e ea bt e e e sttt e e ab e e e e bb e e e nbe e e naneeeenaneeean 195
FIGUre 3-45. PIEIFRT REGISTET ... .eei ittt ettt a ettt e bt e e ettt e st e e e ek bt e e et et e e bt e e e sa b e e e abneesnneas 197
Figure 3-46. PIEIERS REGISTEN.........uuiiiiiiiiiiii ettt ettt a e e i bt ettt e oo a et e e sttt e e sttt e e an et e e be e e enbe e e naneeeenareeeas 199
Figure 3-47. PIEIFRS REGISTE ... ..ottt ettt a ettt ekt e ettt e st e e e e b e e e et et e sbe e e e na b e e e abneeenneas 201
Figure 3-48. PIEIERD REGISTEN.........utiiiiiiiiiiii ittt ettt b e et e e ekttt oo h et e e oa bt e e e sttt e e an e e e e be e e enb e e e nneeeenareeeas 203
Figure 3-49. PIEIFRO REGISTE ... ...ei ittt ettt a ettt e bt e e e sttt e s bt e e e e b e e e ettt e sbe e e e sa b e e e abneesnneas 205
Figure 3-50. PIEIERTO REGISIET........uiiiiiiiiiiiie ittt ettt a e e e bt e e bttt e et e e e bb e e e nbe e e nneeeenaneeean 207
Figure 3-51. PIEIFRTO REGISTET......coiutiiiiiiii ittt a ettt e bt e e e sttt e s bt e e kbt e e et et e sb e e e e se b e e e sbneeenneas 209
Figure 3-52. PIEIERTT REGISTEN ...ttt ittt ettt b e e sttt oo b et e e b bt e e ea bt e e s b et e e ab b e e e aabeeesneeeeaareeeas 211
Figure 3-53. PIEIFRTT REGISIE ... ..eei ittt ettt e bt e e eab et s bt e e e e bt e e et et e s nt e e e an b e e e enreeennees 213
Figure 3-54. PIEIERT2 REGISIET........ueiiiiiiiiiiie ettt e bttt e a et e sttt e e bttt e e ab e e e e b et e e nbe e e nneeeenaneeeas 215
Figure 3-55. PIEIFRT2 REGISTET......cciutiiiiiiiiiieie ittt ettt b e ettt ot e bt e e e et et e sab et e e ek bt e e et et e sbe e e e aa b e e e sbneesnneas 217
FIGUre 3-56. SCSR REGISIEN.......cuuiiiiiiiiiitit ettt et e b et e e a et e e 1a b et oot bt e oo h et e e s bt e e ebbe e e aabe e e aabeeennbeeenaneas 220
Figure 3-57. WDCNTR REGISIET......ccouitiiiiiieiiiie ettt e et h e e sh et oot e e bt e e s e bt e e et et e e mee e e aabe e e enneeennneas 221
Figure 3-58. WDKEY REGISIE......cceitiiiitiii ittt ettt e bt e e et e e ea b et e o bt e e aa b et e sabe e e e ebb e e e enbeeenneeeenaneeeas 222
Figure 3-59. WDICR REGISTEI . .......iiiiiiiiitiii ettt a et b e e e ettt e sa et e o bt e e sttt e eabe e e e ebb e e e anbe e e nneeeenaneeeas 223
Figure 3-60. WDWECR REGISIEN .. ....cciiutiiiiiiie ittt b ettt a bt e e et et e o bt e e e sh bt e e et et e e bt e e e ss bt e e ebeeesnneeenaneee s 224
Figure 3-61. NIMICFG REGISTET......couiiiiitiii ittt e ettt o bt e e a et e e e bt e e o bt e e st et e sane e e e ebb e e e anbeeennreeenaneeeas 226
FigUure 3-62. NIMIFLG REGISTE ... ..ei ittt ettt ettt e e e bt e e e sttt e e ab et e e b b e e e ettt e sab e e e e aa b e e e atneesneeas 227
Figure 3-63. NMIFLGCLR REGISTEN.........uiiiiiiiiiiiii ittt b e e st e e bt e ae e e e st e e esb e e e naneeesneeeeas 229
Figure 3-64. NMIFLGFRC REGISTE.......ciiiiiiiiiiii ittt ettt et e et e b e st e e et e e e eme e e e e e e nbne e e ennees 231
Figure 3-65. NMIWDCNT REGISIEI. ... ...eiiiiiiiiiiii ettt e bt e e et et s bt e e sab et e et et e s ae e e e s b e e e ebeeeennneas 232
Figure 3-66. NMIWDPRD REGISTEN.......c.uuteiiiiiiiiiiie ittt ettt e bt e e at et e ea bt e e s b et e e st et e sabe e e e ba e e e anbe e e nneeesnaneeean 233
Figure 3-67. NMISHDFLG REGISTET.........uuiiiitiiiiiiie ittt ettt at e e et e e bt e e sttt e sabe e e e abb e e e anbe e e nneeeenabeeeas 234
Figure 3-68. XINTTCR REGISIE ... ..ottt ettt e et ettt h e e a bt e e ettt e s bb e e e st et e st e e e bb e e e ante e e nanees 237
Figure 3-69. XINTZ2CR REGISTE ... ..ottt ettt et e et e o bt e ek bt e e eab e e e e be e e e st et e nane e e e bt e e e anteeenanees 238
Figure 3-70. XINT3CR REGISTEI ... ..ottt ettt ettt e o bt e ek bt e oo bt e e e bb e e sttt e eane e e e bt e e e anteeenanes 239
Figure 3-71. XINTACR REGISTEI ... ..ottt ettt ettt oottt e bt e ek b et e e ab et e e be e e e sttt e eane e e e bt e e e ante e e nanes 240
Figure 3-72. XINTSECR REGISTE ... ..ottt e ettt o bt e ek bt e e e bt e e s be e e e sttt e sane e e e bb e e e aateeenanes 241
Figure 3-73. XINTACTR REGISTEN........uiiiiiiiiieiie ittt e bt e e ettt st e e bt e e a b e e e sab e e e e ea e e e aabeeenneeas 242
Figure 3-74. XINT2CTR REGISTEN........uiiiiiiiiiieie ittt e bt a et s et e e h bt e e st e e e sab e e e e aa b e e e aabneenneeas 243
Figure 3-75. XINT3CTR REGISTEN........uiiiiiiiiiiiie ittt e bt a et sab et e e bt e e sttt e sab e e e e ab e e e aatneenneeas 244
Figure 3-76. SYNCSELECT REGISTEN.....ccuuiiiiiiiiiiiie ettt e et et e b e e e e sab et e et e e eae e e e aab e e e nnne e e eanees 246
Figure 3-77. ADCSOCOUTSELECT REGISIEN........utiiiiiiiieiiiie ittt ettt et e e ettt e e e e enne e s nneas 248
Figure 3-78. SYNCSOCLOCK REGISIET.......ccuitiiiitiiiiiiie ittt ettt et e e et e s st e e sh bt e e e be e e ss bt e e sab e e e ebaeesaneeeennneeas 251
Figure 3-79. CLATTASKSRCSELLOCK REGISTEN ..ottt ettt ettt ettt et sne e e as e e et e s 253
Figure 3-80. DMACHSRCSELLOCK REGISTET.........ueiiiiiiiiiiieeiit ettt ettt ettt eab et e e bt e e st e e sb e e enne e e nanes 254
Figure 3-81. CLATTASKSRCSELT REGISIEN ...ttt ettt ettt st e et e e et e e sbeeeenbbe e e 255
Figure 3-82. CLATTASKSRCSELZ REGISIEN ...ttt ettt ettt ettt et ea et s et e e b e e et e e sabeeeennbeeeas 256
Figure 3-83. DMACHSRCSELT REGISTEN........ueiiiiiiiiiiiie ittt sttt e et et e s st e ra b et e et e e s enr e e e nnne s 257
Figure 3-84. DMACHSRCSELZ REGISTEN.........eeiiiiiiiiiiie ittt ettt sttt h e e e et e ss bt e e sa b et e e ta e e e enreeennne s 258
Figure 3-85. PUMPREQUEST REGISTET ... ..ttt ettt et e bt e e s e e ebb e e e nane e e sneee e 260
Figure 3-86. PARTIDL REGISTET.......cutiiiitieeeiiii ettt ettt ettt a e e e e bt e e bttt e ea bt e ot bt e e sttt e sane e e e abb e e e aabeeenneeeennneeas 263
Figure 3-87. PARTIDH REGISTEN. ... ..ot ittt e a e ea et e e bt e e bttt e eab et e e be e e enbe e e nabeeeabneennee 265
Figure 3-88. REVID REGISTET.........ueeiiiiiiiitit ettt ettt et e e bt e e a e e e sa b et e et et e e s et e e sab e e e ebbe e e amn e e e e beeennteeenannes 266
FIGUre 3-89. DCO REGISIEN......ci ittt ittt ettt h e ettt e ettt e e bt e e st et eoa b et e e bt e e aa b et e sane e e e ebb e e e anbeeenneeeesaneeeas 267
FIGUre 3-90. DCT REGISIE......ei ittt ettt a et e ettt e ot e e e aa bt e ea b et e ek bt e e aa b et e s bt e e e aa bt e e et e e e sneeeenabeeeas 268
[ To UL (R el B B 17 =T ) (=T O PRSP PR STPPR ORI 269
FIGUre 3-92. DC3 REGISIEN......ci ittt ettt ettt h e e h et e ettt e o b et e e et et e oa b et e ekt e e aa b et e eane e e e eb bt e e eabeeenneeeenabeeeas 270
(o (UL (R e L T B 1O B =T ) (=T PSPPSR PPPR ORI 272
FIGUrE 3-94. DTS REGISIEN......ciiitiiiiiii ittt ettt h e e ettt e ettt e e bt e oMbt e oa b et e ekt e e aa b et e sabe e e e ebb e e e e beeenneeeesabeeean 273
FIGUre 3-95. DCB REGISIEN......ci ittt ittt h e a et e ettt e o bt e e a bt e oa b et e ekt e e aa b et e sane e e e ehbe e e enbeeenneeeenabeeeas 274
FIGUrE 3-96. DCT7 REGISIEN......ci ittt ittt ettt h e e ettt e ettt e o bt e e st et e oa b et e e ek bt e e aa b et e nane e e e ebb e e e enbeeennreeesaneeeas 275
FIGUrE 3-97. DC8 REGISIEN......eiiitiiiiiiie ittt h e h e e ettt e 4 bt e e sttt e oa b et e ek bt e e aa b et e eane e e e shbe e e anbeeeenteeenaneeeas 276
FIGUre 3-98. DCO REGISIEN......ci ittt ittt h e ettt oottt e o bt e oMbt eoa b et e ek bt e e aa b et e sabe e e e ehb e e e enbeeenneeeenabeeeas 277
FIGUre 3-99. DCT0 REGISTEN. ...ttt ettt b e ettt e b et e e bt e e e at et e ea b et e e ek bt e e ea b et e e bt e e e aab e e e e beeesneeeenaneee s 278
Figure 3-100. DO REGISTEN........uiiiiiiie ettt ekttt oot e ek bt e e e st et e s b et e ek b e e e eab e e e s be e e e st et e saneeesneee s 279
FIGUrE 3-101. D2 REGISTEN. ... ittt a et e e bt e e ettt oo b et e ook bt e e ea b et e sbe e e e sab e e e eabe e e nneeeenaneeeas 280
18 TMS320F2837xS Real-Time Microcontrollers SPRUHX5I — AUGUST 2014 — REVISED MAY 2024

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
FIGUre 3-102. D3 REGISIEN. ... tiiiiieiiit ettt a et e e bt e e ettt oo bt e ekt e e ea b et e s ae e e e esb e e e eabe e e eneeeenaneeeas 281
FIGUre 3-103. DC T4 REGISIEI. ... ittt a et e e bt e e e st et oo b et e ekt e e et et e s bt e e e sab e e e enbe e e eneeeesabeeeas 282
FIGUre 3-104. DO REGISIEN. ... .tiiiiiiiie ettt bt e e et et oo bt e e bt e e ea b e e e eae e e e eab e e e enbe e e sneeeenabeee s 283
FIGUIE 3-105. D7 REGISIEI. ...ttt a et e e bt e e ettt oo bttt ook bt e e ea b et e sbb e e e shbe e e enbeeeenteeesaneeeas 285
FIGUre 3-106. DC T8 REGISIEN. ... .ttt ettt e bt e et et e s bt e e bt e e ea b et e sbe e e e esb e e e e be e e enteeesaneeeas 286
Figure 3-107. DC20 REGISIEN. ... .ttt a et b e e o bt e e et et oo bt e e e ekt e e ea b et e sbe e e e sab e e e enbeeeeneeeenaneeeas 287
Figure 3-108. PERCNFT REGISIET......cci ittt ettt e e a et e e e bt e e e bttt e e as e e e s be e e e st e e e naneeeananeeeas 289
Figure 3-109. FUSEERR REGISIET.......cciuiiiiiiii ittt ettt b e e st et e sabe e e e e bb e e e e be e e nneeeenaneeeas 290
Figure 3-110. SOFTPRESOD REGISIEI. ... ..eeiiiiiiiiiti ittt et h e e ettt sb bt e e rab et e e bt e snte e e sabeeeebeeenan 291
Figure 3-111. SOFTPREST REGISTET ... vttt ettt ettt e e sttt sabe e e e sbb e e et e e e nneeeennneeas 292
Figure 3-112. SOFTPRES2 REGISIE . ......eeiiiiiiiiiie ittt ettt bt e e e st e e s be e e e rab et e et e e snte e e saneeeabeeenan 293
Figure 3-113. SOFTPRESS REGISIEI. ... ..eiiiiiiiiiite ittt ettt h e e bt e sbe e e e aab et e e be e e snte e e saneeeabeeenan 295
Figure 3-114. SOFTPRESA REGISIEI. ... ..eiiiiiiiiiiii ettt b e h et e ettt e s bt e e e rab et e et e e e snte e e sabeeeebeeenan 296
Figure 3-115. SOFTPRESE REGISIE.......eoiiiiiiiiiiie ittt ettt bt e ettt s bt e rab et e et e e s nte e e sabeeeabeeenan 297
Figure 3-116. SOFTPREST REGISIEI. ... ..eii ittt et h et e ebe e e e rab et e et et e snte e e sabeeeebeeenan 298
Figure 3-117. SOFTPRESS REGISIE.......ceiitiiiiiiiie ittt ettt h et eebe e e e rab et e e bt e s nte e e sabeeeabeeenan 299
Figure 3-118. SOFTPRESI REGISIEN ...ttt h e s e ae e s e 300
Figure 3-119. SOFTPRESTT REGISIEI. ... ..eiiiiiiiiiiii ettt ettt e e e ettt s b e e e bt e e e aabe e e nnteeennneeas 301
Figure 3-120. SOFTPREST3 REGISTEN ...ttt ettt e aa et e ettt e s bt e e st et e sbe e e e bt e e e ante e e nanes 302
Figure 3-121. SOFTPREST4 REGISTEN ... utiiiiiiieiiiie ettt ettt bt e aa e e et e e bt e st et e sne e e s abe e e e anbe e e nanees 303
Figure 3-122. SOFTPRES TG REGISTEN ...ttt ettt e a et eab e e be e e ab et e nne e e e abb e e e anteeenanes 304
Figure 3-123. SYSDBGCTL REGISIEN ...ttt e e e e s e s b e s eae e ebe e seb e e saeesane e 305
Figure 3-124. CLKCFGLOCKT REGISIE ... ..eiiiiiiiiiee ettt ettt ettt ekt e et e e s bt e e st e e eane e e e bt e e e ante e e nanes 308
Figure 3-125. CLKSRCCTLT REGISTEN ..ottt sttt e s e et se e 310
Figure 3-126. CLKSRCCTLZ REGISTEN ...ttt ettt ettt bt e e aa e e et e e s b et e e st et e sane e e e bt e e e nnteeenanes 312
Figure 3-127. CLKSRCCTLI REGISTEN........eiiiiiiiiiiie et ettt e et e e e se e e 314
Figure 3-128. SYSPLLCTLT REGISIEN ..ottt e st e e e e e s e se e s 315
Figure 3-129. SYSPLLMULT REGISIE......ccitiiiiiiiieiiiie ettt et ettt e bt et e e sbe e e e rab e e e e be e e snt e e e saneeeabeeenan 316
Figure 3-130. SYSPLLSTS REGISTEN.....cciutiiiiuiieiitiie ettt ettt ettt e bt e e ettt sb et e e e h bt e e et et e sbe e e e sa b e e e sbneesnneas 317
Figure 3-131. AUXPLLCTLT REGISTEN. ...ttt ettt b et s e e bt e e et e e s b et e e s e b e e e sbne e s nneas 318
Figure 3-132. AUXPLLMULT REGISTET........uiiiiiiii ittt ettt et e st e e st e ekt e e et et e sne e e e aa b e e e sneeeenees 319
Figure 3-133. AUXPLLSTS REGISIEI. ... .ttt ettt et e e a e e e s bt e e bttt eab e e e s b e e enb et e naneeeananeeeas 320
Figure 3-134. SYSCLKDIVSEL REGISIEN......ccoueiiiiiieiiiit ettt et a e s bt e ettt e eat e e e aabe e e enne e e naneas 321
Figure 3-135. AUXCLKDIVSEL REGISIEN...... ..ttt ettt ettt e bt e e bt sab et e rbb e e e eabe e e sneeeenabeeeas 322
Figure 3-136. PERCLKDIVSEL REGISTEN...... ..ttt bttt e bttt e s et e esb e e et e e sneeeenabeee s 323
Figure 3-137. XCLKOUTDIVSEL REGISIEN.......ccutiiiiiiiiiiiie ettt sttt e s bbbt e e s b e e eib e e e naneeesneeeeas 324
FiGUure 3-138. LOSPCP REGISTEN......cutiiiiiiii ittt ettt e ettt e ekt e e e st e e s bt e e e ek b e e e ettt e sab et e e aa b e e e eabneesnneas 325
Figure 3-139. MCDCR REGISTE ... ..ei ittt ettt ek et e ettt e o b et e ek bt e e aab et e e be e e e ab et e nab e e e e bt e e e anteeenanes 326
FIGUre 3-140. XACNT REGISTEN ...ttt ettt h et aa b et e ettt e e e b et e e ea bt e e e s bt e e ean e e e s be e e enbe e e naneeeananeeeas 327
Figure 3-141. CPUSYSLOCKT REGISIEN.......coiiiiiiii et s e e s 330
Figure 3-142. HIBBOOTMODE REQGISIEN.......ciutiiiitieiitit ettt ettt e et e et s bt e e sab e e et e e e at et e aa e e e ebne e e nnneas 333
Figure 3-143. IORESTOREADDR REGISIE . .......eiiiiiiiiiiii ittt ettt et e et et e sb et e e as e e st e e snees 334
Figure 3-144. PIEVERRADDR REGISIE .......co ittt ettt ettt e bt e st e et e e eat e e sab e e e nnne e e eaneas 335
Figure 3-145. PCLKCRO REGISTEN........oiiiiiiiiiie ettt sa e st et e e saee e b e e aneennee s 336
Figure 3-146. PCLKCRT REGISTEN...... .ottt et st sa e s aa e e b e e saee et esneennee s 338
Figure 3-147. PCLKCRZ2 REGISTEN........oi ittt e et e b e s aa e et e e saee e sb e e eeennee s 339
Figure 3-148. PCLKCRS REGISTEN........oi ittt sb e st e e e e e saee e st e e eeeennen s 341
Figure 3-149. PCLKCRA REGISIEN. ... .uiiiiiiiiiiie ittt e bt ettt st e e e h b e e e et et e s b et e e sa e e e ebneeenneas 342
Figure 3-150. PCLKCRE REGISTEN.........oiiiiiiiiiieie ettt b e s e sb e st e et e e saee e sb e e aeeennee s 343
Figure 3-151. PCLKCRT7 REGISTEN........oi ittt et s b e s sb e st e b e e sae e e sb e e eeennee s 344
Figure 3-152. PCLKCREB REGISTEN.........i ittt et s sb e s e e e saee et e e eeeenee s 345
Figure 3-153. PCLKCRO REGISTEN........oiiiiiiiiiie ettt s b e s sb e st e e e e e saee e sb e e neeenee s 346
Figure 3-154. PCLKCRTO REGISIE ......cei ittt ettt ettt e bt e ettt s et e e a bt e e et et e sne e e e s et e e e ebneeenneas 347
Figure 3-155. PCLKCRTT REGISIEN ... ..ottt st e st s e e e s ae e e e e sae e neas 348
Figure 3-156. PCLKCRT2 REGISIET.........uiiiiiiiieee ettt e e e b e s e b e st e e be e saee e sb e e saneennee s 349
Figure 3-157. PCLKCRT3 REGISIEN ...ttt s e e e b s e sa e st e e s e e e sae e e sb e eeennee s 350
Figure 3-158. PCLKCRT4 REGISIET..........uiiiiiiie ettt s e e e b e s e b e st e e s b e e saee e sbeeeeeennee s 351
Figure 3-159. PCLKCRTE REGISIET..........eiiiiiiieiee ettt b e s e sa e s aa e e s b e e sae e e sb e e neennee s 353
Figure 3-160. SECMSEL REGISIET........cuii ittt st b e s e st e e e e e sbe s e re e s e e s r e e saneenee e 354
Figure 3-161. LPMCR REGISIEN........ooiiiiiiee e bbbt s sb e s an e e b e e sae e e b e eeeenee s 355
Figure 3-162. GPIOLPMSELD REGISTET.......cutiiiiitiiiiiie ittt ettt ettt ettt e bt e e et e sb et e e ebb e e e eabe e e sneeeenabeeeas 357
SPRUHX5! — AUGUST 2014 — REVISED MAY 2024 TMS320F2837xS Real-Time Microcontrollers 19

Submit Document Feedback

Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS
INSTRUMENTS
Table of Contents www.ti.com
Figure 3-163. GPIOLPMSELT REGISTET......ccutiiiiiiii ittt ettt ettt ettt e bt e e et et e sb et e e ebb e e e eabe e e sneeeenabeeeas 360
Figure 3-164. TMR2CLKCTL REGISIEI. ... ..eiiieiiiiiiiie ettt b ettt e e bt e e e a b e e sb e e e e s e e e abeeenneeas 363
Figure 3-165. RESC REGISIEN........c..uiiiiiiiie ettt h e bt s h et et e e saa e e st e e s an e e sbe e s eeesaeeeanas 365
Figure 3-166. ROMPREFETCH REGISIEN........iiiiiiiiiiiieet ettt sttt et s e e bt e e e e snee e 368
Figure 3-167. Z1_LINKPOINTER REGISIE......ccoiiiiiiiiiiiitit ettt b et sb et e nb e e st e e nnee e e naneeeas 370
Figure 3-168. Z1_OTPSECLOCK REGISTEN......ccueiiiiiiiiitiie ettt s bt e e s bt e e st e e e ae e e e aabe e e enb e e e aaneeesbeeeeas 371
Figure 3-169. Z1_BOOTCTRL REGISIET.......uiiiiiiii ittt ettt et e e bt e e bt e e st e e e e st e e e naneeesneeeeas 372
Figure 3-170. Z1_LINKPOINTERERR REGISTEN.........uiiiiiiiiiiiie ittt sne e 373
Figure 3-171. Z1_CSMKEY O REGISTEN........ueiiiiiiieiieie ettt ettt h e a e et e e s be e e st et e st e e e bt e e e anteeenanes 374
Figure 3-172. Z1_CSMKEY T REGISTEN ...ttt ettt aa et e et e s bt e e st et e sane e e e abb e e e anteeenanes 375
Figure 3-173. Z1_CSMKEY2 REGISTEN....c..utiiiiiiie ittt h e e aa e e et e s be e e e st et e sab e e e e abb e e e anteeenanes 376
Figure 3-174. Z1_CSMKEY 3 REGISTEN ...ttt ettt e e aa e eab e e s b et e e st et e sabe e e s be e e e ant e e nanes 377
FIGUre 3-175. Z1_CR REGISTEN ...ttt et e ettt e bt e e ettt e e bt e e e bb e e ab et e st e e e bt e e e anteeenanees 378
Figure 3-176. Z1_GRABSECTR REGISIEN........eiiiiiiiiiiiie ettt ettt e s et e et e e enr e e e eas 379
Figure 3-177. Z1_GRABRAMR REGISIE......cciuiiiiiiie ittt ettt et e bt e s bt e e et e e e eat e e e aab e e e nbre e e nanees 382
Figure 3-178. Z1_EXEONLYSECTR REGISIE......cco ittt ettt ettt sb e sae et e st e e snee e s saneeesbeeenan 384
Figure 3-179. Z1_EXEONLYRAMR REGISTEN. ... ..iiiiiiiiiiiiee ettt ettt e et et e e s e e e e bre e e 387
Figure 3-180. Z2_LINKPOINTER REGISIE......ccoitiiiiiiiiiiiiee ettt ettt b e as et sbe e nbb e e et e e nnee e e naneeeas 390
Figure 3-181. Z2_OTPSECLOCK REGISTEN......ccutiiiiiiiiiiiiie ettt ettt e bt e s bt e e e b e e e e ae e e e st e e e enb e e e saneeesneeeeas 391
Figure 3-182. Z2_BOOTCTRL REGISIET ...ttt sttt ettt e et e e s b e e enb e e nane e e sneeeeas 392
Figure 3-183. Z2_LINKPOINTERERR REGISTEN.........uiiiiiiiiiiii ettt ettt snee e 393
Figure 3-184. Z2_CSMKEY O REGISTEN....c.c.uiiiiiiiieiiiie ettt ettt b e e aa e eab e e s be e e st e e st e e e ebe e e e anteeenanes 394
Figure 3-185. Z2_CSMKEY T REGISTEN ..ottt ettt h e a et sb et e s bt e e st e e nne e e e bb e e e enteeenanes 395
Figure 3-186. Z2_CSMKEY2 REGISTEN....c.c.utiiiiiiieiiiie ettt ettt e e aa et e et e e s b et e e st et e sane e e e bt e e e anteeenanes 396
Figure 3-187. Z2_CSMKEY 3 REGISTEN ...ttt ettt b e a et e eb e bt e e st e e sne e e bb e e e aate e e nanes 397
Figure 3-188. Z2_CR REGISIEN ...ttt a ettt h e e e ettt e e bt e e e bb e e e aab et e st e e e bt e e e aateeenanees 398
Figure 3-189. Z2_GRABSECTR REGISIEN.......ueiiiiiiiiiiiie ittt ettt ettt e st e et e e e enr e e e nane s 399
Figure 3-190. Z2_GRABRAMR REGISIE.......coutiiiiiieiitit ettt ettt et e et s bt e e s bt e e et e e e ene e e e aabe e e nnneeeeaneas 402
Figure 3-191. Z2_EXEONLYSECTR REGISIE......cci ittt ettt ettt e eae e e e et e sne e e s naneeeabeeenan 404
Figure 3-192. Z2_EXEONLYRAMR REGISTEN . .......eiiiiiiiiitiee ettt ettt ettt e e e b et e e sabe e e e bne e e 407
Figure 3-193. FLSEM REGISTE....... .ottt et e et s e et e e s e s b e e e e e e sbe e eeesaeeeanas 410
Figure 3-194. SECTSTAT REGISIE ... ..eiiiiiii ettt e bt e e e ettt e et e e b bt e et et e sbe e e e sab e e e e beeennneeeaaneeas 411
Figure 3-195. RAMSTAT REGISIE ..ottt s s s e s h e e e e e s e e e e aee s 414
Figure 3-196. DXLOCK REGISIEN.........uiiiiiie ittt st st s b e e s et e st e e e e e sb e e s be e s aee s re e saneenee e 418
Figure 3-197. DXCOMMIT REGISIEN.......cciuiiiiiiiiie ettt s et b e e an e e sb e s ne e sae e 419
Figure 3-198. DXACCPROTO REGISIEN. ......uiiiiiiiiiiiie ettt ettt e e et e bt e e s bt e e bt e e aae e e e e b e e e snre e e enneas 420
Figure 3-199. DXTEST REGISTEN......cciutiieiiiiiiiiie ettt ettt e ettt e et e e bt e e sttt e s bt e e ek b e e e aab et e sane e e e aa b e e e satneesnneas 421
Figure 3-200. DXINIT REGISTE......ceiitiiiieiii ettt a ettt e e bt e e a et e ea bt e e b et e e aa b et e sabe e e e sbb e e e aabeeenneeeenaneeeas 422
Figure 3-201. DXINITDONE REGISTET.........eiiiiiiiiiitii ettt ettt e h bt e e et e ss bt e e sa b et e e ba e e e enreeennne s 423
Figure 3-202. LSXLOCK REGISTEN.........uiiiiiiieiitii ettt ettt ea e s e et e et bt e b et e e s bt e e e b bt e e eab e e e aabe e e ente e e nnnnas 424
Figure 3-203. LSXCOMMIT REGISIEN . ......ueiiiiiiiiiiie ittt a ettt e s bt e e aa b et e e bt e e e ab e e e st e e e esb e e e saneeesneeeeas 426
Figure 3-204. LSXMSEL REGISTEN.........uiiiiiiiiiitii ettt ettt et e et e e a e e e s b et e ettt e e eab e e e et e e e enbe e e sanees 428
Figure 3-205. LSXCLAPGM REGISTEN......c.uiiiiieii ettt e e s s b e e b e e sae e e se e e e s 430
Figure 3-206. LSXACCPROTO REGISIET........uiiiiiiiieiiieeete ettt ettt sttt e ettt et e e st e e e st e e nane e e sneeeeas 431
Figure 3-207. LSXACCPROTT REGISIEN.......coiiiiiiiii ittt e s b e e ae e s e e saeesane e 433
Figure 3-208. LOXTEST REGISIEN ...ttt e e s e e st s b e e et e e san e e e e e sae e e 434
Figure 3-209. LSXINIT REGISTEN...... ..ottt st st s e st e e e aae e b s eeesae e 436
Figure 3-210. LSXINITDONE REGISTET.........ueiiiiiiiiiiie ettt ettt et e ekt e e et e e s be e e e bt e e et e e e bt e e e ante e e nanes 437
Figure 3-211. GSXLOCK REGISIEN ... ..ottt ettt b s s e e b e e s b e e s e e e e seeeeaeesaneeas 438
Figure 3-212. GSXCOMMIT REGISTEN........oiiiiiiiiiiie et s e e b e s e s ae e sane e 440
Figure 3-213. GSXACCPROTO REGISTET......cuuieiiiiiiiiiii ettt ettt ettt e s b bt e e et et e sst e e e sab e e e e bae e s enreeennneeas 443
Figure 3-214. GSXACCPROTT REGISIEN ... oot et b e s e 445
Figure 3-215. GSXACCPROTZ REGISTET ...ttt ettt et e s bt e e sh bt e e et et e ss b e e e sab e e e ebe e e s anreeennneeas 447
Figure 3-216. GSXACCPROTI REGISTEN......c.uieiiiiiii ittt e ettt e s b bt e e et et e sn bt e e sab e e e e bae e e anteeenaneeas 449
Figure 3-217. GSXTEST REGISIEN ... ..ottt e st e e e e e s b e e s e e e r e e saneenee e 451
Figure 3-218. GSXINIT REGISIE....... .ttt e s e b e e s e e e b e e s eaeeabeesab e e sbeesanee e 454
Figure 3-219. GSXINITDONE REGISTEN.........oiiiiiiiiii ittt st e e s sieesanee e 456
Figure 3-220. MSGXTEST REGISIEN....... .ttt st b e s e e e b e e e e sbe s s e e s e e s e e saeeeanee e 458
Figure 3-221. MSGXINIT REGISIEN ...t b e s e e b e e s e e ebeeseb e e saeesane e 459
Figure 3-222. MSGXINITDONE REGISTEN.........eiiiiiieiiiie ittt b e e as et e sabe e e ba e e e aa b e e e nnt e e e naneeeas 460
Figure 3-223. NMAVFLG REGISIEN........ ittt sttt e e e e e b e e s ae e e b e e s b e e ae e s ane e s e e eane e e 463
20 TMS320F2837xS Real-Time Microcontrollers SPRUHX5I — AUGUST 2014 — REVISED MAY 2024

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

13 TEXAS

INSTRUMENTS

www.ti.com

Table of Contents

Figure 3-224.
Figure 3-225.

NIMAVSET REGISIEI. ... ettt ekt e ettt s bt e e e b bt e e et e e e s b et e e st e e e sneeesbeee s 465
NIMAVCLR REGISTET ...ttt ettt h e a bt e ettt e e eb bt e e skt e e bt e e e rabe e e aabe e e enb e e e saneeeabbeenan 467

Figure 3-226. NMAVINTEN REGISTE........ooiiiii et 469
Figure 3-227. NMCPURDAVADDR REGISTEN.........uiiiitiiiiiiie ittt ettt et e e ettt sas e s bt e e st e e e nneeesnnnee s 470
Figure 3-228. NMCPUWRAVADDR REGISTET.......cutitiiiiiiiiiie ittt ettt sa e et e e e et e sab e e e e aab e e e ateeesnees 471
Figure 3-229. NMCPUFAVADDR REGISTET..........iiiiiiieiiiie ettt ettt ettt et e e et e sb e e eab e e etn e nnees 472
Figure 3-230. NMDMAWRAVADDR REGISTET.........etiiiiiiiie ittt ettt e it e e st sat et e e et e e nne e e e nabeeeas 473
Figure 3-231. NMCLATRDAVADDR REGISTET ... ..ttt ettt ettt st e sab e e et eennee e e nareeas 474
Figure 3-232. NMCLATWRAVADDR REGISTEN ...ttt ettt ettt e st e e et e asb e e e aabe e e e nr e e e e 475
Figure 3-233. NMCLATFAVADDR REGISTET........eiiiitiiiiiiit ettt ettt st e bt e ssb e e b e e enn e e 476
Figure 3-234. MAVFLG REGISTEN........eiiiiiiie ittt ettt ettt e e st s bt e e b bt e e st et e s b e e e ek b e e e anbeeesabeeeeanreeens 477
Figure 3-235. MAVSET REGISTEN.........uiiiiiiie ittt ettt s bt e e bt e e e st et e s bt e e e bt e e e anbe e e sbeeeeanreeea 478
Figure 3-236. MAVCLR REGISTE .......coitiiiiitii ittt ettt ettt e st a1 bt e e b bt e e et et e s be e e e st e e e ebe e e e anbeeeanbeeenans 479
Figure 3-237. MAVINTEN REGISIET ... ..o et e e e e e b e e re e saee e as 480
Figure 3-238. MCPUFAVADDR REGISIE .......cciutiiiitiitiitit ettt ettt sttt et e e ehe e e s bt e ettt e e aab e e e s abe e e e nne e e e 481
Figure 3-239. MCPUWRAVADDR REGISIE....... .ottt ettt s ae e 482
Figure 3-240. MDMAWRAVADDR REGISTE........eiiiiiiiiiiie ittt ettt s et e e bt e st sab e e e abb e et e e nnees 483
Figure 3-241. UCERRFLG REGISIEN........ooiiiiiiiiie et sae e 485
Figure 3-242. UCERRSET REGISIEN........oo ittt b e s e be e s e e e e 486
Figure 3-243. UCERRCLR REGISIE......cciitiiiiiiiiiitiie ittt ettt e e e e et e bt e e s ab et e et e e e ene e e e aab e e e enne e e enneas 487
Figure 3-244. UCCPUREADDR REGISIET........ccuiiiiiiiieii ettt et 488
Figure 3-245. UCDMAREADDR REGISTET. ..ottt ettt ettt b e e et e s e e e b bt e e et e e et e e e e st e e e nanes 489
Figure 3-246. UCCLATREADDR REGISIEN ..ottt st s e e s e e 490
Figure 3-247. CERRFLG REGISIEN ...ttt h e s e et e e e e sb e s e e s e e s r e e saaeeanee e 491
Figure 3-248. CERRSET REGISIE.......ccitiiiiiiiiiitt ettt e e ettt oottt e o bt e e st et e sabe e e e ebb e e e anbeeenneeeenabeeeas 492
Figure 3-249. CERRCLR REGISIEN....... .ottt ettt st e e st s e st e sae e e se e e 493
Figure 3-250. CCPUREADDR REGISIEN.......c..uiiiiiiiie ettt st e e e s b e e et e e sae s e e e 494
Figure 3-251. CERROCNT REGISIEN........ooiiiieiiie et e st e e s ae e et e e s e e sb e seeene s 495
Figure 3-252. CERRTHRES REGISTEN........coiiiiiiiiie et 496
Figure 3-253. CEINTFLG REGISTEN.......cutiiiiiiieiiiie ettt e et e bt e bttt e e b et e e bt e e e ab e e e et e e e e st et e naneeesnneeeeas 497
Figure 3-254. CEINTCLR REGISTE. ... ..ottt st st e e e e sb e s sae e 498
Figure 3-255. CEINTSET REGISIEN........ ittt s e e e b e e s e be e seb e e saeesane e 499
Figure 3-256. CEINTEN REGISIEN........coiiiiiiiiie ettt b e s e e e b e e s iae e sbe e seb e e saeesane e 500
Figure 3-257. ROMWAITSTATE REGISTET......c..uitiiitit ittt at e st e e e b bt e et et e st e e e as b e e e aateeenanees 502
Figure 3-258. FRDCNTL REGISIEN........c.uiiiiiiiiiii ettt e e ae e e e e s aa e s b e e s e e s ebeeseb e e saeesanee e 504
Figure 3-259. FBAC REGISIEN ...ttt ettt e e e bt e s e e e b e e s eb e e b e e sane e st e e sane e sb e e eaneennee s 505
Figure 3-260. FBFALLBACK REGISIE.........oiiiiiiiiei ettt e b s e be e s esaeesne e 506
Figure 3-261. FBPRDY REGISTEN.......utiiiiiiiiiiiie ittt a ettt e e b e e aa et e e b et e e e b b e e e ettt e san e e e e ae e e e atneesneeas 507
Figure 3-262. FPACT REGISTEN. ... ittt b e e b e e e bt sa e e s b e e st e e sb e e e b e e sbe e e e e e saeeeneas 508
Figure 3-263. FMSTAT REGISIEN. ... ittt ettt e s e b e e st e e b e s s b e e s be e s b e e sanesaneeseaeeneesaneens 509
Figure 3-264. FRD_INTF_CTRL REGISIE.......co ittt ettt ekt et e s bt e e st e e e bt e e s sbneeeaabeeenane 511
Figure 3-265. ECC_ENABLE REGISTE......ccitiiiiiiiiiiiiee ettt ettt a e e e s bt e e sttt s bt e e s b et e e sbe e e nneeeananeeeas 514
Figure 3-266. SINGLE_ERR_ADDR _LOW REGISIEN.......cc.eiiiiiiiiiiie ettt s s s s 515
Figure 3-267. SINGLE_ERR_ADDR _HIGH REGISIEN........coiiiiiiii e e s 516
Figure 3-268. UNC_ERR_ADDR _LOW REGISIEN.......cc.uiiiiiiiieiie ettt st 517
Figure 3-269. UNC_ERR_ADDR _HIGH REGISIEN........couiiiiiiie et 518
Figure 3-270. ERR_STATUS REGISIEI. ... .eiiiiiiiiiiiii ettt e e e et sbe e e sab e e et e e e sneeeenareeas 519
Figure 3-271. ERR _POS REGISIE.......oi ittt ettt e ettt sttt e bt e e aa b et e sabe e e e ebb e e e e be e e nneeeenabeeeas 521
Figure 3-272. ERR_STATUS_CLR REGISIE ........uiiiiiiii ettt st s 522
Figure 3-273. ERR _CNT REGISTEN. ...ttt ettt et e e bt e s bt e e ettt e e eat e e e s be e e ente e e naneas 523
Figure 3-274. ERR_THRESHOLD REGISTEN.........eiiiiiiiiiiiiie ettt ettt e e e st et s b e e esb e nane e e snee e 524
Figure 3-275. ERR_INTFLG REGISTEN.....cccutiiiiiiiiiiie ittt ettt ekt eab et bt e e sttt e st e e et b e e e ante e e nanes 525
Figure 3-276. ERR_INTCLR REGISIEN. ... ..eiiiiiiiiiiiie ettt e bt e et e e sb e e e b e e abeeenneeas 526
Figure 3-277. FDATAH_TEST REGISIEN. ... ittt ettt et e ettt e aab e e e et e e e e nn e e e 527
Figure 3-278. FDATAL_TEST REGISTEN.....ccutitiiiiiiiiiie ittt et ettt e e a bt e e e b et e ettt e e eab e e e e beeessbe e e nsbeeeebeeennee 528
Figure 3-279. FADDR _TEST REGISTEN ...ttt ettt ettt ekt st e e s bt e ab et e eane e e e be e e e aate e e nanes 529
Figure 3-280. FECC _TEST REGISTEN.....ccoitiiiiitiiiiiie ettt ettt b e e e e et e e e b et e e s ab et e et et e e ent e e e aabe e e enneeenaneas 530
Figure 3-281. FECC_CTRL REGISIEN.......uiiiiiiieiiie ettt e bt e ettt e sb et e e s bb e e e e bt e snee e e naneeeas 531
Figure 3-282. FOUTH_TEST REGISIEI. ... ..eiiiiiiiiiiii ittt ettt sttt h et et s st e e sab et e et e e e nnr e e e nnne s 532
Figure 3-283. FOUTL_TEST REGISTEN........uiiiiiiiiiiie ettt ettt ettt e st e et e e eae e e e s b e e nnne e e enneas 533
Figure 3-284. FECC_STATUS REGISTEN........uiiiiiiiiiiii ittt ettt et e ettt e e eab e e e s be e e sst et e nsbeeeebeeennee 534
SPRUHX5! — AUGUST 2014 — REVISED MAY 2024 TMS320F2837xS Real-Time Microcontrollers 21

Submit Document Feedback

Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Figure 3-285. UID_PSRANDO REGISTET.......cuuitiiitiiiiiie ettt st et e e s bt e e st et e sabe e e e sbb e e e anbe e e nneeeenaneeean 536
Figure 3-286. UID_PSRANDT REGISTET. ..ottt ittt ettt e ekt e e sttt e sabe e e e e bb e e e e be e e nneeeenaneeean 537
Figure 3-287. UID_PSRAND2Z REGISTET.......ccutttiiiiiiiiiit ettt e bt e e sttt et e e s bt e e st et e sabe e e e abb e e e aabeeenneeeenaneeeas 538
Figure 3-288. UID_PSRANDS REGISTEN.......cutitiiiiiiiiiie ettt ettt ettt b e et e e bt e e s bt e e st et e sabe e e e abb e e e anbe e e nneeeenaneeean 539
Figure 3-289. UID_PSRANDZ REGISTET.......c.uitiiiiiiiitie ittt ettt ettt bt e e sttt e bt e e s bt e e sttt e sabe e e e abb e e e anbeeesneeeesaneeeas 540
Figure 3-290. UID_PSRANDS REGISTET.......cutitiiitiiiiiie ettt ettt ettt e bt e e st et e e s bt e e st et e sbe e e e abb e e e aabe e e sneeeenaneeeas 541
Figure 3-291. UID_UNIQUE REGISTEI........oiiiiiieiiiie ettt ettt e e st e e et e e e e ate e e s sbseeeasseeessseesssseeeentseesnseaesnseeenn 542
Figure 3-292. UID_CHECKSUM REGISIEN.........ooiiiiii ittt et e e 543
Figure 3-293. Z1OTP_LINKPOINTERT REGISTE........oiiiiiii it s 545
Figure 3-294. Z1OTP_LINKPOINTERZ REGISTEN........ooiiiiiiiii et 546
Figure 3-295. Z1OTP_LINKPOINTERS REGISTEN........oiiiiiiiiii et 547
Figure 3-296. Z1OTP_PSWDLOCK REGISIEN........coiuiiitiiiiieti ettt 548
Figure 3-297. Z1OTP_CRCLOCK REGISIET..........eiiiiiiitieii ettt et b e s ae e s saee e e 549
Figure 3-298. Z1OTP_BOOTCTRL REGISIEN ... oottt s 550
Figure 3-299. Z20TP_LINKPOINTERT REGISE........oiiiiiiiiii et 552
Figure 3-300. Z20OTP_LINKPOINTERZ REGISTEN........coiiiiiiiiie it 553
Figure 3-301. Z20OTP_LINKPOINTERS REGISTEN........oiiiiiiiiii et 554
Figure 3-302. Z20TP_PSWDLOCK REGISIEN........coiuiiiiiiiiiii ettt ettt s 555
Figure 3-303. Z20TP_CRCLOCK REGISIET..........eiiiiiiiieiii ittt st e e sb e s ae e s n e saeesanee e 556
Figure 3-304. Z20TP_BOOTCTRL REGISIEN........ooiiiiiiiei et s 557
Figure 4-1. Z1 and Z2 BOOTCTRL SEIECHON. ......c..uiiiiiiii ettt et b e e e 579
Figure 4-2. CPU DeViCe BOOt FIOW.......c..ueiiiiiiiieie ettt e bt e ettt sb et e et bt e e et e nnee e e naneeeas 582
Figure 4-3. CPU EmMUIAtion BOOt FIOW..........coiuiiiiiiii ettt s e e s 583
Figure 4-4. CPU Standalone and Hibernate BOOt FIOW............ccoiiiiiiiii e s 584
Figure 4-5. Overview of SCI Bootloader Operation...............cioiiiiiiiii e 591
Figure 4-6. Overview Of SCI BOOt FUNCHON. .......c..iiiii ettt et 592
FIQUIE 4-7. SPLLOGUET ... ettt sttt e s h e e h e e e e e e b e e s e e e be e s ab e e sbe e s b e e s beesaneeseeeeneesane s 593
Figure 4-8. Data Transfer From EEPROM FIOW..........c.cooiiiiiii et 594
Figure 4-9. EEPROM Device at Address OX50...........ooiiiiiiiii ittt sttt st e e s e e s re e sane e 595
Figure 4-10. Overview of 12C BOOt FUNCHON. ..o e 596
Figure 4-11. RANAOM REAG. ........ueiiiiii ittt ettt b e ettt esa b et e e b bt e e ea b et e s b e e e e abbe e e eabeeesneeeeanreeeas 597
Figure 4-12. SEqUENTIAI REAM.........couuiiiiiieite ettt bt e et b et e e h et e et bt e s ae e e e s bt e e ebb e e e anneeesaneee s 597
Figure 4-13. Overview of Parallel GPIO Bootloader Operation..............cccoiuiiiiiiiiiie e 598
Figure 4-14. Parallel GPIO Bootloader Handshake ProtoCoL................cooiiiiiiii e 599
Figure 4-15. Parallel GPIO MOTE OVEIVIBW............coiiiiiiiii ittt st b e s e s s e e e be e s s aeesene e e 599
Figure 4-16. Parallel GPIO Mode - HOSt Transfer FIOW...........cccoiiiiiii e e 600
Figure 4-17. 8-Bit Parallel GetWord FUNCHON.............ooiiii e e 601
Figure 4-18. Overview of CAN-A Bootloader OPEration..............eiiiiiiiiiiiiiiiie ettt 602
Figure 4-19. USB BOOT FIOW..........oiiiiiii ettt st e et s e e b e e s e e st e e s a e e sbe e e e e e sae e 604
Figure 5-1. DMA BIOCK DIGGIaM........ccouiiiiiiiiiieiie ittt et st a e s e e s b e e et e e s he e et e e sae e et e e saeeeebe s s aneeeneesanas 614
Figure 5-2. Common Peripheral ArChiteCIUIE. ............oiiiii e 615
Figure 5-3. DMA Trigger ArChIECIUIE. .......o.uii ettt et s bt e e e be e e anee e e e 617
Figure 5-4. Peripheral Interrupt Trigger INPUt DIagram.........oooiuiiiiiieeiiie ettt e et sne e 618
Figure 5-5. DIMA State DIGIaM. ......ccuuiiiiiiiiiiiie ittt ettt et e sttt e e bt e e b e e aa b et e eab et e e b b e e e eab e e e sab e e e e an b e e e aatneesnneas 625
Figure 5-6. 3-Stage Pipeling DIMA TranSTer........coiiiiiiiii ittt sttt st e e e et esnee e e nareeas 626
Figure 5-7. 3-stage Pipeline with One Read STall..........coouiiiiiiii e 626
Figure 5-8. OVErrun DEteCHON LOGIC. ... .ueuiiiiiiiiiie ittt ettt b e e a et s bt e e e bt e e et e e e st e e e abb e e e aateeenanes 629
Figure 5-9. DMACTRL REGISIEN...... ..ottt e e s a e e e et e e sae e e e e e 633
Figure 5-10. DEBUGCTRL REGISIEN...... ..ottt et b e e e e b e e e e s n e e s aeesanee e 634
Figure 5-11. PRIORITYCTRLA REGISIEN. ...ttt s s e 635
Figure 5-12. PRIORITYSTAT REGISTEN.......couiiiiiii ittt st e e b e e a e e s e e e re e saeeene s 636
Figure 5-13. MODE REGISTE....... ettt s e et e s h e e et e e e ae e e b e e s e e s be e s aaeeebeeseb e e saeesanee e 638
Figure 5-14. CONTROL REGISIE ........ueiiiiiie ettt st s e e e e sb e e s e e e b e e sae e e sr e e saeeenee s 640
Figure 5-15. BURST _SIZE REGISTEN........uuiiiitiiiiiii ettt sttt e bt e e st et e sab e e e e e bb e e e anbe e e nneeeenaneeean 642
Figure 5-16. BURST_COUNT REGISIEI . ... ..iiiiiiiiiiiie ettt ettt h et s bt e s it e e et et e e ae e e e ae e e e ebre e e nnneas 643
Figure 5-17. SRC_BURST_STEP REGISIET......ceiitiiiiiiiiiiiee ettt b e s et rb e e ba e e e et e e nnee e s naneeeas 644
Figure 5-18. DST_BURST_STEP REGISTEN......ccutiiiiitiiiiiiie ettt et e e e st e e e st e e sb e e esb e e e naneeesbeeeeas 645
Figure 5-19. TRANSFER _SIZE REGISIEN.........ooiiiiii e et s 646
Figure 5-20. TRANSFER _COUNT REGISIEN.........uiiiiiiiieiii ittt s ae e s saee e 647
Figure 5-21. SRC_TRANSFER _STEP REGISIEN........cuiiiiiiiii it 648
Figure 5-22. DST_TRANSFER_STEP REGISIEN........c.eiiiiiii et e s 649
22 TMS320F2837xS Real-Time Microcontrollers SPRUHX5I — AUGUST 2014 — REVISED MAY 2024

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

13 TEXAS
INSTRUMENTS

www.ti.com

Table of Contents

Figure 5-23.
Figure 5-24.
Figure 5-25.
Figure 5-26.
Figure 5-27.
Figure 5-28.
Figure 5-29.
Figure 5-30.
Figure 5-31.
Figure 5-32.
Figure 5-33.
Figure 5-34.

SRC_WRAP_SIZE REGISIET.......veeoeveeoeeeeeeeeeeeeeeseeeeeeseseesseeeeseeeeeeeseeees s eeseeeees e ees e eeeseeeeesseees s eeseeeseseeeessee 650
SRC_WRAP_COUNT REGISIET ... vveeeeeeeeeeeeseeseeeeeeeeeeeeseeseesseeeseseeeeeseeeesseeseesseeeeeeeeeeseeeesseeeeseeeseeseeesseseee 651
SRC_WRAP_STEP REGISIET.........eoveeoeeeeeeseeeeeeeeeeeseeseeeeeseeeeeeseeseeeseeeeeseeeseseeeesseeseseeeeeseeeesseeeeseeeessseeesseseeenes 652
DST_WRAP_SIZE REGISIET........veeooeveeoeeeeeeeseeeeeeeeeeeeseeeeesseeeeeseeeeeseeeeesseeesseeeees s eeeseeeeesseees e eeeseeseesseeeseeeeeseee 653
DST_WRAP_COUNT REGISIET.....vveeovveeeeeeeeeeeeeeeeeseeeeeeeeseeseeseeeesseseesseeseesseeesseeeessseseeeseeeeseseeeseeseeseeseesseeeeeee 654
DST_WRAP_STEP REGISIET......vveoeeveoeeeeeseeeeeeeeeeeeeseeeseeseeesseeseesseseesseseeeseeseesseeesseeeeeeeseeesseeesseeeeseeeesseseesees 655
SRC_BEG_ADDR_SHADOW REGISIET...........orveeereeereeseeeeeseeeseeseesesseeesseeeeessseeessseesesseesessseessseesesesesessseessseeee 656
SRC_ADDR_SHADOW REGISIET ... veeeeeeeeeeeeeseseeeeeseeeeesseeeeeseeseesseeeesseeeeesseeee s esesseeeesseseeseeeeeeseesseeeeeseee 657
SRC_BEG_ADDR_ACTIVE REGISIE..........oeveeoeeveeeeeeeeeeseeeeeseeeeessseseesseeseseeeeesseeesseseeeseeeessseeesseeesseeeesseeeessee 658
SRC_ADDR_ACTIVE REGISIET........veeoeeeeeseeeeeeeeeeeseeseeeesseeeeeeseeseesseeeesseeesesseessseeseseseseseeeesseeeeseeeeseseeesseseeenes 659
DST_BEG_ADDR_SHADOW REGISIET............veeeeeeereeseeeeeeeeeeeeseeseesseeeesseeesesseseesseesesseeeeesseeesseeseesseesssseeesseseee 660
DST_ADDR_SHADOW REGISIET ... veeeeeeereeeeeeeeeeeeeeeeeeseeeeeeeeseeeesessesees s essseeeeeseesesseeeesseeeseseeeeeeseseesseeseseeeee 661

Figure 5-35. DST_BEG_ADDR _ACTIVE REGISTEN ...ttt ettt bttt 662
Figure 5-36. DST_ADDR_ACTIVE REGISIE.......ciiiiiiiiiiii ettt ettt ettt ettt e b e e an e e nanes 663
Figure 6-1. CLA BIOCK DIGQIam..........coeiiiiiii ittt et st s b e e et sa e e e b e e s ae e et e e s aae e sbe s s neesaeeeanis 668
FIGUre 6-2. MVECT T REGISIEI. ... ..ttt r e e bt e e sttt e e b et e e ek b e e e ettt e san e e e e ae e e e abneesneeas 822
FIGUre 6-3. MVECT2 REGISIEI. ... ittt b ettt e e bt e sttt e s b et e ek e e e e ab et e sab e e e e na e e e etneesneeas 823
FIGUure 6-4. MVECT3 REGISIEI. ... .eiiiiiiiiiitie ettt ettt e e bt e e ettt e s b et e e b e e e e ab et e sab e e e e aa e e e abneennneas 824
FIGUure 6-5. MVECTA REGISIEI. ... .eiiiiiiieiiti ettt ettt e e bt e et e b et e e b b et e ettt e sab e e e e aa b e e e abneenneeas 825
FIGUre 6-6. MVECTS REGISIEI. ... .eiiiiiiiiiiiiie ettt ettt e bt e ettt e b et e ek b et e et et e sab b e e e aa b e e e atneennneas 826
FIGUure 6-7. MVECTE REGISIEN. ... .eiiiiiiieiiiie ettt ettt e bt e e e et e e b et e e b bt e e ettt e sab e e e e an e e e abeeesnneas 827
FIGUre 6-8. MVECT7 REGISIEI. ... ittt e ettt e e bt e e sttt e e b et e ek bt e e ettt e s b e e e e ae b e e e abneesneeas 828
Figure 6-9. MVECTS REGISIEN. ... .eiiiiiiiiiiie ettt ettt e bt e e sttt e s b et e e ek b et e e ab et e sb e e e aa e e e ebneesneeas 829
FIgure 6-10. MCTL REGISIEN ...ttt s h e e et e s b e e et e e e ae e et e e s e e e be e s sbeesbeesebeesaeesanee e 830
Figure 6-11. MIFR REGISTE...... .ottt e st e e bt st e e b e e s e e s e e e b e e seneeeneesaneens 831
FIigure 6-12. MIOVE REGISTEN.........oiiiiiiieii ettt s e b e e s b e e s he e s b e e s b e e et e e sae e et e e sae e e 835
Figure 6-13. MIFRC REGISTEN........coiii ittt e e st st sae e s s b e e et e e sae e e e e e sae e e 838
Figure 6-14. MICLR REGISIEN. ...ttt ettt b e e st e s b e e s e e e st e e e e e e sbe e e be e s aeesr e e saneenee e 840
Figure 6-15. MICLROVE REGISIEN. ... ..ottt ettt e bt e e ettt e et e e bt e e at et e sab e e e e aa b e e e abneenneeas 842
Figure 6-16. MIER REGISTEN. ...ttt st e e s b e e bt e sae e et e e sae e st e e e aae e sbe e e neesaeeeanas 844
Figure 6-17. MIRUN REGISIE ..ottt ettt ettt ea bt e st e e b et e e ea bt e e e sttt e eas e e e s abe e e enbe e e naneeeanneeeas 847
L To [0 (o O T Y o O =T ) (=T O PRSPPI 849
Figure 6-19. _IMARD REGISTEN.........eiiiiiiiiitit ettt ettt h e e sa et e et bt e e b bt e e s bt e e e bbe e e eab et e st e e e enteeenanees 850
Figure 6-20. _IMART REGISTEN........uiiiiiiiieiie ettt b e e ea et esa et e et et e e b bt e e sab et e e b bt e e eab e e e s be e e enne e e nnnees 851
FIGUIE B-21. _IMSTF REGISIE ... ettt ettt bt e oo a bt ookt e oo h bt e e ea bt e e s bt e e e aae e e e be e e enb et e naneeesnnneeeas 852
Figure 6-22. IMRO REGISTEN ...ttt ettt e bt e ettt oo e et e e b bt e e e sttt e sab et e ook bt e e et et e sabe e e e na b et e ebneeenneas 855
[ To [0 O T 1V S B =T 1 T TSRS UPR 856
FIGUre 6-24. IMR2 REGISTEN. ...ttt ettt ettt e bt e ettt oo et e e b bt e e aa bt e e sab et e ook b e e e e abe e e sabe e e e aa b e e e ebneesnneas 857
FIGUre 6-25. IMR3 REGISTEN . ....cciieiiiiiiie ittt ettt e bt e ettt oo b et e e bt e e ea bt e e sab et e oo h b e e e et et e sane e e e ae b e e e ebneennneas 858
Figure 6-26. SOFTINTEN REGISE........ooiiiiiiie e et e et s e e 860
Figure 6-27. SOFTINTFRC REGISIEI. ... .eei ittt ettt e et e et e e aae e e s bt e e ebb e e aaneeesneeeeas 862
Figure 7-1. GPIO LOGIC fOr @ SINGIE PiN......ciiiiiiiiiiie ettt st et e et e s bt e e s e e e abne e snneas 867
Figure 7-2. Input Qualification Using @ Sampling WINGAOW............coiiiiiiiiiiie et 871
Figure 7-3. Input QUAIIEr CIOCK CYCIES........viiiiiiie ettt ettt ettt e e ettt e e e aae e e ess e e e sabeeeesseeeesseeesbseeeasteeeanneeesasseeens 873
Figure 7-4. GPACTRL REGISIEN....... .ttt ettt e e h e s e e s e e e b e e s b a e e beesan e e seeesaee e 890
Figure 7-5. GPAQSELT REGISTEN. ... .ottt h e et e e s e e e b e e s e e e b e e sane e aeesane s 891
Figure 7-6. GPAQSEL2 REGISIEN........ .o ettt s b e e e e s e et e e s e e e b e san e e ae e as 893
Figure 7-7. GPAMUXT REGISTEN..... ..ottt s b e s et e s e b e e st e s be s e e e saeeeneas 895
Figure 7-8. GPAMUXZ REGISTE .......ce ittt e ettt a ettt e et e e e eab et o1 bt e e e b bt e e et et e e ne e e e anbe e e enreeeenees 897
Figure 7-9. GPADIR REGISIEN. ... .ottt ettt a e e et e e s e e e b e e s e e e be e s b e e s beesaneeseneeneesaneans 899

Figure 7-10
Figure 7-11
Figure 7-12
Figure 7-13
Figure 7-14
Figure 7-15
Figure 7-16
Figure 7-17
Figure 7-18
Figure 7-19
Figure 7-20

- GPAPUD REGISTET ...ttt ettt a e et e ettt e b et e e sa b et e ettt e e ae et e aab et e sat e e e snb e e e e beeenan 901
c GPAINVY REGISTEN. ...ttt ettt ettt h et e et e e bt o1 a bt e e et e e e ab et e s b et e esb et e eane e e s beeeeanbeeenas 903
. GPAODR REGISTET ...ttt ettt e ettt o bttt aa bt e ettt e oo he et e aa b et e e bt e eean e e e bt e e nb e e nnn e e e nnnee s 905
- GPAGMUXT REGISTEI. ...ttt ettt ettt e e bt e e st s et e e b b e e e e abe e e sane e e e abb e e e eanneennnes 907
- GPAGMUXZ REGISTEN. ...ttt ettt ettt e e bt e sttt e s et e ek b e e e e abe e e s e e e e abb e e e eanne e nnnes 908
- GPACSELT REGISIEN. ..ttt ettt h e oottt s bt e e ra et e e bt e e a et st e e b e et e 909
- GPACSELZ REGISIEN. ...ttt ettt ettt h e e bt s bt e e ea et e et et e e a e e e e e b e et 910
- GPACSELS REGISTEN. ...ttt ettt b e e st e et e e bt e e ettt s e e e e e et e e s 911
- GPACSELA REGISIEN. ...ttt ettt h e e e bt e s bt e e e et e et e e a e s e e e e b e et e 912
- GPALOCK REGISTET . ....ce ittt ettt b e e ettt e 1 bt e e b bt e e st et e o bt e e e b b e e e eabe e e eane e e e aeb e e e eaneeesnnes 913
B ] O S =T 1 T PO PRSP URP PP 915

SPRUHX5I — AUGUST 2014 — REVISED MAY 2024 TMS320F2837xS Real-Time Microcontrollers 23
Submit Document Feedback

Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Figure 7-21. GPBCTRL REGISTEN ...ttt ettt ettt a e se et e et e e e b bt e e s bt e e e bbe e e eab e e e sabe e e enneeennneas 917
Figure 7-22. GPBQSELT REGISIET.......ceiuiieiuie ittt ettt sttt ettt ettt e st e e bt e ss b e e saeeeabeesbeeemseesbeeanseeaseeenbeeaneeenbeeaneeenneeans 918
Figure 7-23. GPBQSEL2 REGISIEN........ccceiieiiii ettt ettt ettt e e et e e et ee e et b e e e aateeesasaeeeesseeeanseeesnsseeessseeeansseesnsseaesnseeenn 920
Figure 7-24. GPBIMUXT REGISTEN........uiiiiiiiiieiie ittt ettt e bt e e et e s bt e e ek et e ettt e sb e e e e ae e e e ebneenneeas 922
Figure 7-25. GPBIMUXZ REGISTEN........uitiiiiiiiiiie ittt a ettt e bt e e e sttt st e e bt e e ettt e sabe e e e ae e e e atneesneeas 924
Figure 7-26. GPBDIR REGISTEN......c..uiiiiiiiieiiii ettt b e e bt ettt e oo h et e e e bt e e e s bt e e ean e e e s be e e enb e e e naneeeananeeeas 926
Figure 7-27. GPBPUD REGISTEN..........eiiitiiiiitie ettt ettt ettt e bt e e e et e oa et e o ba e e e aa b et e eabe e e e ebb e e e et e e e sneeeenabeeean 928
Figure 7-28. GPBINV REGISIEN.........ooiiiiiiii et s e bbb e s aa e e e e e saee st e e eeennee s 930
Figure 7-29. GPBODR REGISTET. ..ottt ittt ettt ettt e et e e bt e e sttt e eabe e e e b b e e e aab et e sane e e e na b e e e abneenneeas 932
Figure 7-30. GPBAMSEL REGISIEN........ .ottt ettt e e e e b e e s e e s b e s e e e abe e seb e e saeesanee e 934
Figure 7-31. GPBGMUXT REGISTEN. ... oottt et st s b e e e b e sae e e se e e ae e e 936
Figure 7-32. GPBGMUXZ REGISTET . .......eeiiiiiiiiiii ittt ettt s bt e h et e e bt e e e be e e e st et e eane e e e bb e e e ante e e nanees 937
Figure 7-33. GPBCSELT REGISIE ...t st sttt st e e e e e s ee e sae e 938
Figure 7-34. GPBCSELZ2 REJISIET ... ettt b e e e e e sb e eeesae e 939
Figure 7-35. GPBCSELS REGISIET ...ttt et sttt st e e e e e sb e e ae e 940
Figure 7-36. GPBCSELA REGISE .........oiiiiei ittt st st e et e e e e e sb e ee e eae e 941
Figure 7-37. GPBLOCK REGISIEN.......c ettt ettt aa et oottt e o bt e e aa bt e oo bt e e e bb e e e st et e sane e e e abbeeeaateeenanes 942
Figure 7-38. GPBCR REGISIEN. ... ..ottt st e e e b e e s e e e b e e s e e e be e san e e saeesanee e 944
Figure 7-39. GPCCTRL REGISIEN ... ..ottt st e e e b e e e b e st e e s e e s r e e saeeeanee e 946
Figure 7-40. GPCQSELT REGISIEN........ueiiiiiie ettt ettt e et e e et e e e et et e s tseeessteeeasaeesasaeeeanseeesnnsaesasbeeeanseeesnnees 947
Figure 7-41. GPCQSEL2 REGISTEN. ... .i ittt ettt ettt e st e et e ese e e be e sa bt e saeesa bt e saeeembeesbeeenbeesaneenbeeaneeenees 949
Figure 7-42. GPCMUXT REGISIEN ... ..ottt ettt e e e e b e e s e e s b e e s iae e ebe e seb e e saeesane e 951
Figure 7-43. GPCMUXZ REGISIEN ... ..ottt sttt s et e be e s e e s e e s b e e s iaeeebeeseb e e saeesanee e 953
Figure 7-44. GPCDIR REGISIEN....... ittt et s e bt e sa e e et e e s ae e et e e s aae e b e e s reesaee s 955
FIGUre 7-45. GPCPUD REGISTE . ... ..ottt ettt e e bt e o bt e e b bt e oottt e e bb e e e st et e nane e e e bt e e e anteeenanes 957
Figure 7-46. GPCINVY REGISIET ... ...ttt st e e e e s b e e s e e e b e e s e e e ebeesan e e saeesanee e 959
Figure 7-47. GPCODR REGISIE ....... .ottt ettt s et e e s e e s b e e s e e s be e s aaeeebeeseb e e saeesanee e 961
Figure 7-48. GPCGMUXT REGISIEN.........eiiiiiiiieiee ettt st et s e e bt s ae e e e e e s e e et e e sae e e sbeesaeeenee s 963
Figure 7-49. GPCGMUX2Z REGISIET..........uiiiiiiiieiie ettt e e s e e s e e s b e e s he e e b e e s ae e et e e saee e sreesaeeenee s 964
Figure 7-50. GPCCSELT REGISIET ... ...t st e s e st e e e e s be s s b e e s e e s re e saneenee e 965
Figure 7-51. GPCCSEL2Z REGISIET ...ttt sttt e st e s b e e e e e s be s s re e s e e s re e saneenee e 966
Figure 7-52. GPCCSELS REGISIET.......ciiuiiiiitiieiiit ettt ettt bt e e et e 1a b et e e bt e e aa b et e sabe e e e esb e e e eabeeesneeeenabeeean 967
Figure 7-53. GPCCSELA REGISIET ...ttt sttt e e st e s b e e e e e sbe s s be e s e e s re e saneenee e 968
Figure 7-54. GPCLOCK REGISIE .........eiiiiiiiiiie ettt e e e e e e e sb e s aa e et e e s aee e b e e saeeeenee s 969
Figure 7-55. GPCCR REGISIEN. ... ...eiiiiiiiiiiii ettt b e a et e et bt oo bt e e s b et e et bt e e st e e e s b e e e ente e e naneas 971
Figure 7-56. GPDCTRL REGISIEN. .......iiiiiiii ittt b ettt e bt e e sttt e sab et e e e bb e e e e be e e nneeeenaneeeas 973
Figure 7-57. GPDQSELT REGISIEN.........eiiiiiiieeiit ettt ettt e et e e et e e et a e e s aaeeessteeeaseeesasseeeanseeesnnsaesasbeeeanseeesnnees 974
Figure 7-58. GPDQSEL2 REGISIEN.........uiiiiiiieieiite ettt e e e et e e et e e e e ta e e s eaaeeessteeessaeesasseeeanseeesnnsaesasbeeeanseeennnees 976
Figure 7-59. GPDMUXT REGISIE.......eiiiiiiiiiiie ittt a bt et et e oo a et e e e bt e e e s b et e e ab e e e st e e e enbe e e naneeeannneeeas 978
Figure 7-60. GPDIMUXZ REGISIEN........ccuiiiiiiiii ettt st sh et e e ae e e e e s aee s b e e s e e e ebe e seb e e saeesanee e 980
Figure 7-61. GPDDIR REGISTIEI. ... .eeiiiiiiiitie ettt ettt a et oo e et e et bt e e b et e e s b et e e b bt e e eab e e e s be e e enteeennneas 982
Figure 7-62. GPDPUD REGISIEN ... ..ottt e s e e s s b e e et e e sae e e se e e eae e e 984
Figure 7-63. GPDINV REGISIET ... ..o ittt e e e e e e s b e e s e e e be e s e e e ebeesen e e sbeesanee e 986
Figure 7-64. GPDODR REGISIE....... .ottt sttt e h e e e e e e st e e s e e s b e e s aa e e ebeeseb e e saeesane e 988
Figure 7-65. GPDGMUXT REGISIET..........uiiiiiiiieiie ettt st e e st s e e b e s ae e e sb e e s e e et e e sae e e sn e e saeeenee s 990
Figure 7-66. GPDGMUX2Z REGISIE .......co ittt ettt e bt e sttt e bt e e b bt e e an bt e e sab e e e e aa e e e abneenneeas 992
Figure 7-67. GPDCSELT REGISIEN.......co ittt e b e st e e s e e e e e e sb e st e e s e e e re e saneenee e 994
Figure 7-68. GPDCSEL2Z REGISIET........cuiiiiiiiii ettt st e b e s e et e s e e e sbe e e b e e s e e e n e e saneeanee e 995
Figure 7-69. GPDCSELS REGISIET ... ...ttt st b e s e e s b e e e e e sbe e s re e s e e e r e e saneenee e 996
Figure 7-70. GPDCSELA REGISIE.......ciiuiiiiiitit ettt ettt o bt e e et e ea b et e o bt e e aa b et e sabe e e e ebb e e e anbeeesneeeenabeeeas 997
Figure 7-71. GPDLOCK REGISIE........ueiiiiiiii ittt s e e see e e sb e s e et e e saee e b e e seeeanee s 998
Figure 7-72. GPDCR REGISIEN . ....... ittt s e e et e b e e s e e s b e e st e e sbe s st e e s ae e e be e sanesnee e 1000
Figure 7-73. GPECTRL REGISTEN. ...ttt ettt ettt e s bt e e et bt e e eab et e s be e e e b bt e e eabeeesnneeeanbeeenae 1002
Figure 7-74. GPEQSELT REGISIEN ...ttt s h et e b e e e eb e sare e san e es 1003
Figure 7-75. GPEQSELZ REGISIEN ...ttt et st e b e e e e e b e e e e e b e san e e sae e as 1005
Figure 7-76. GPEMUXT REGISTEN ... ..ttt ettt e h et e et et e st et e sa b e e e et b e e e ante e e nabeeeaabbeeeanee 1007
Figure 7-77. GPEMUXZ REGISIE.........eiiiiiiiei ettt sttt et e e s e b e e s e e e b e s ee e e sbe e s e e saeesanee e 1009
Figure 7-78. GPEDIR REGISTEN ...ttt ettt e bt e e bt e e ettt e e ea b et e ea b et e e sttt e eab e e e sabe e e enbe e e saneeeaanneeas 1011
Figure 7-79. GPEPUD REGISIEN..........ui ittt sttt s e e e et e s h e e e b e e s e e e b e e s e e e be e saneesanesane s 1013
Figure 7-80. GPEINV REGISIE ....... .ottt s s h e st e e b s ae e e sbe e s e e sanesanee e 1015
Figure 7-81. GPEODR REGISIET ...ttt ittt e et e bt e oo b bt e e et et e s ae e e e sab e e e e bb e e e ante e e sabeeeaanbeeeanee 1017
24 TMS320F2837xS Real-Time Microcontrollers SPRUHX5! — AUGUST 2014 — REVISED MAY 2024

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

13 TEXAS
INSTRUMENTS

www.ti.com

Table of Contents

Figure 7-82.
Figure 7-83.
Figure 7-84.
Figure 7-85.
Figure 7-86.
Figure 7-87.
Figure 7-88.
Figure 7-89.
Figure 7-90.
Figure 7-91.
Figure 7-92.
Figure 7-93.
Figure 7-94.
Figure 7-95.
Figure 7-96.
Figure 7-97.
Figure 7-98.
Figure 7-99.

Figure 7-100.

Figure 7-101

Figure 7-102.
Figure 7-103.
Figure 7-104.
Figure 7-105.
Figure 7-106.
Figure 7-107.
Figure 7-108.
Figure 7-109.
Figure 7-110.

Figure 7-111

Figure 7-112.
Figure 7-113.
Figure 7-114.
Figure 7-115.
Figure 7-116.
Figure 7-117.
Figure 7-118.
Figure 7-119.
Figure 7-120.

Figure 7-121

Figure 7-122.
Figure 7-123.
Figure 7-124.

GPEGMUXT REGISTEN ... .ttt ettt e ettt e s hb e et e eshb e e ebeeeaee e ke e emeeeabeeanbeenneesnbeenneennneas 1019
GPEGMUX2 REGISTET ... ettt ettt ettt ettt et e s a e e et e s he e e bt e sht e et e e eaee e beeenbeeabeeanbeenneesnbeenneesnneas 1021
(€] ] = O3] = By I LT ) Y PRSI 1023
(€] ] OS] = o LT ) Y PR USRR 1024
GPECSELS REISTEN ...ttt ettt e sttt oo bt e e bt e e abe e e s bt e e e eab e e e ettt e s nneeenaneee s 1025
(€] ] OS] = I T ) Y PRSI 1026
(€T = @10 (S (= To 151 (= S OSSP PP P OPPPTI 1027
(€T {07 =T 1] (=T O T PO TP PR 1029
GPFCTRL REGISIET. ...ttt ettt ettt bttt e e bt e sb et e abe e sttt e bt e saee e beeameeenbeeambeeaneeanbeesneeenneees 1031
GPFQSELT REGISTEN ...ttt ettt e ettt s bt e ekt e e e abe e s bt e e e ea bt e e ettt e s nneeenaneeean 1032
(€1 IV 10 G I =T 1] (= RS SPROTR 1034
GPFDIR REGISTEI. ...ttt ettt ekt e sttt e s bt e e e bt e e st et e sab e e e et b e e e aabe e e sabeeeennbeeeanee 1036
GPFPUD REGISIEI. ... ettt a ettt e e o1t e e bt e e sttt e san e e e e eab e e e et e e e nnn e e e naneeean 1038
LT LY =T 1 T O USSP P PP 1040
GPFODR REGISTEN. ...ttt a e e et e bttt e e e et e et e e e anb e e e sabe e e ebb e e e naneeesneee s 1042
(€1 Y [0 G I =T o [] (=Y USSP 1044
(€] ] OS] = Iy I Y=o 1] (= USSP UPRPRRI 1046
(€] OS] = I - o 1] (=Y PSPPSRI 1047

GPFLOCK REGISTET ...ttt ettt ekt e ettt s bt e ekt e e et et e s be e e e aa b et e eanne e s nnneeeanbeeenans 1048
] o 0 =T ) - TP PP OU PR PPP 1050
(€T N N I S To 1] (= S PP RROPPPR PP 1054
GPASET REGISIEI. ..ttt a e e bt e bt e e st e sab e e e bb e e e be e e nne e e e nare s 1056
GPACLEAR REGISTEN ...ttt ettt e a e s bt e e b bt e e sttt e sab e e e e abb e e e et et e nneeeenaneeas 1058
GPATOGGLE REGISIE ...ttt ettt et e e e e nab et e e bb e e s ane e e e nabeee s 1060
GPBDAT REGISIEN ...ttt ettt e h et e e et e e bt e e s et e e ab et e s be e e e sttt e sanee e s bt e e e nte e e nanee 1062
(€T ] = I (= To 1] (= PSPPSR OPPPTPIN 1064
GPBCLEAR REGISTEN. ...ttt e et e bt e e sttt e s bt e e e bb e e e s abe e e nnee e e nnneeeas 1066
GPBTOGGLE REGISTEN ...ttt ettt e e e et b et e e e bt e e s be e e e b bt e e eane e e s beeeanne e e nanee 1068
GPCDAT REGISTET ...ttt ettt h e s bt e et et e e be e e e ea b et e ebb e e e eab e e e st e e e snte e e nnnees 1070
s GP CSET REGISIE. ...ttt bttt b et e a et e ea e e e b et e e sttt e na bt e e e b e e e aat e e e s e e e ennreeeaaee 1072
GPCCLEAR REGISIEN......ee ittt ettt e e h ettt e ekt e e ab et e ettt e e st e e e esne e e e be e e ent e e e nanee 1074
GPCTOGGLE REGISTEI. ...tttk et b et e e et e et e e st e e st e e eare e e annees 1076
GPDDAT REGISTET ...ttt e et e s bt e et e e e bt e e be e e e ea b et e ettt e e enb e e e st e e e enre e e nnnes 1078
GPDSET REGISTET . ....ceittiiiitit ettt ettt a e ettt oo a et e e e bt e e e b bt e e ea bt e e ot e e e e sbe e e eaneeeebeeeeanteeenanee 1080
GPDCLEAR REGISIEN......eeiitiiiiiteee ittt ettt h ettt e e bt eea et e sttt e e bt e e e eane e e e be e e eante e e e 1082
GPDTOGGLE REGISEN. ...ttt a ettt b e ea bt e e et e e s eat e e e st e e snre e e ennees 1084
GPEDAT REGISIEN ...ttt ettt b e e ettt oo ettt e et e e e bttt e sabe e e e bbe e e anbe e e saneeeenbneeeaee 1086
GPESET REGISIE . ...ttt h e ettt s bt e e e bt e e aa b et e sabe e e ek b e e e et et e sneeeeanbe e e 1088
GPECLEAR REGISTIEI. ...ttt bttt bt e e sttt e s bt e e e bb e e e aabe e e sbee e e nnneeeas 1090
. GPETOGGLE REGISTE ... ittt ettt et e bt e et e sb et e i e e et e e snee e e naneeas 1092
P DAT REGISTEI. ..ttt ettt ettt a et eab e e e bt e e ettt e eab e e e e bb e e e aabe e e nneee e nanee s 1094
P SET REISIET ...ttt a e e bt e h et e ra et e e bt e e aab et e st e e e b b e e e anbeeenanees 1096
GPFCLEAR REGISTEN ... ieteiiitite ettt ettt et a et e bt e sttt e ra et e et et e e aabe e e s e e e e abb e e e anbneenanees 1098

Figure 7-125. GPFTOGGLE REGISTET........uuiiiiiiieiiiie ittt ettt ettt e ettt e e eab e e s b et e e bt e e aane e e sab e e e saneeenanes 1100
FIGUure 8-1. INPUL X-BAR. ... ittt e e bt e a bt oa b et ek bt e oo ettt e sabe e e e eh b e e e eabe e e e ne e e e aabe e e e bee e e nnees 1110
Figure 8-2. ePWM X-BAR Architecture - Single OULPUL.........couiiiiiiiie e e 1112
Figure 8-3. CLB X-BAR Architecture - SiNgle OUIPUL.........ooiiiiiiiiie e 1114
Figure 8-4. GPIO t0 CLB Tile CONNECHONS. ......ciiiiiiiiiiie ittt ettt et e s st e s e e e ettt e e rab e e sab e e e ebre e e aneas 1115
Figure 8-5. GPIO Output X-BAR ATCHITECIUIE.........eiiiiiii ettt et e e e ebe e s 1117
Figure 8-6. X-BAR INPUL SOUICES.......cciiuiiiiiiiiiiiiie ittt ettt a e e e e b et e ettt e e ea e et e e bt e e ea bt e e eabe e e e bb e e enbe e e nanneeennnee s 1119
Figure 8-7. INPUTAISELECT REGISIE......coiiiiiiiiiii ittt ettt s ea e aa bt e e ettt e e eab e e e s b e e e esb e e e naneeesnaee s 1122
Figure 8-8. INPUT2SELECT REGISIE......coiitiiiiiiiieitie ettt ettt ettt eae et aa b et e ettt e e st e e e s bt e e enb e e e aaneeeannee s 1123
Figure 8-9. INPUT3SELECT REGISIE......coiiiiiiiiiii ittt ettt s st e sa bt e et bt e e eab e e e sab et e e nbe e e naneeesnnee s 1124
Figure 8-10. INPUTASELECT REGISTEN.....ccitiiiiiiiii ittt ettt ea e st e ettt e e sttt e s bt e e enb e e e aaneeesnnee s 1125
Figure 8-11. INPUTSSELECT REGISIET ..ottt ettt ettt e bt e e et e e sb et e sab e e e et e e nneeeenanee s 1126
Figure 8-12. INPUTBSELECT REGISTEN.....cccuuiiiiiiii ittt ettt ea e aa bt e ettt e e st e e s bt e e e st e e e eaneeesnaee s 1127
Figure 8-13. INPUT7SELECT REGISTEN.....cciutiiiiiii ittt ettt ettt et e ettt e e st e e sab e e enb e e e saneeeannee s 1128
Figure 8-14. INPUT8BSELECT REGISTEN.....cciuiiiiiiiieiiiee ettt ettt ea e s e e ettt ettt e sabe e e enb e e e saneeesnaee s 1129
Figure 8-15. INPUTOSELECT REGISTEN.....ccitiiiiiiiiiitie ettt ettt ra e aa et e ettt e e eat et e s bt e e esb e e e saneeesnaee s 1130
Figure 8-16. INPUTTOSELECT REGISIEN. ... .uiiiiiiiiiiiiie ittt ettt e e s b e e e st e e saneeeaneee s 1131
Figure 8-17. INPUTTTISELECT REGISTEN........uiiiiiiiii ittt et e bt e e et e s be e e sa e e e et e e snee e e nanee s 1132
SPRUHX5I — AUGUST 2014 — REVISED MAY 2024 TMS320F2837xS Real-Time Microcontrollers 25
Submit Document Feedback

Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Figure 8-18. INPUTT2SELECT REGISIEN. ... .uiiiiiiiiiiieeite ettt sttt e et e e sab e e e s e e e rane e e s naee s 1133
Figure 8-19. INPUTT3SELECT REGISIEN. ... ettt ettt e et e e s bt e e e st e e naneeesneee s 1134
Figure 8-20. INPUTTASELECT REGISIEN. ... ittt ettt e et e e sb e e e st e e e eaneeeanaee s 1135
Figure 8-21. INPUTSELECTLOCK REGISTET ..ottt ettt ettt e e bt e et e st e e e ebb e e e aateeenanees 1136
Figure 8-22. XBARFLGT REGISIEN......cci ittt ettt ettt ea e e ettt e e sttt e ea bt e e sttt e e nbe e e saneeeaanaee s 1139
Figure 8-23. XBARFLG2 REGISIEN......cco ittt ettt et e bt e s h et e aa bt e e sttt e eabe e e sbb e e enbe e e saneeeeanaee s 1141
Figure 8-24. XBARFLG3 REGISIEN......cciiutiiiiiiii ittt ettt ettt ettt e e e ht et e sttt e e sttt e eab e e e sbb e e este e e saneeeennaee s 1143
Figure 8-25. XBARCLRT REGISTET........uiiiiiiiiiitit ittt ettt e ettt e ettt e s bt e e e b b et e eabe e e s aneeeeanbeeenaee 1145
Figure 8-26. XBARCLRZ REGISTET.........eiiiiiiiiiii ittt ettt s bt e ek et e ettt e s be e e et be e e eabae e s anneeeanbeeenaes 1147
Figure 8-27. XBARCLR3 REGISTET........eiiiiiiiiiitii ettt ettt b e e bt e et e e e s b et e e b b e e e ebee e s nneeeanbeeenaee 1149
Figure 8-28. TRIPAMUXOTOTSCFG REGISIET......cciuiiieiitiieiiiee ittt ettt ettt et e bt e e eabn e e snneeesabeeena 1153
Figure 8-29. TRIPAMUXTBTO3TCRFG REGISIEN....ccuuiiiiiiiii ittt ettt ettt e ebe e sbe e e e sabe e e 1156
Figure 8-30. TRIPSMUXOTOTSCFG REGISIET......cciuiiiiiiiteiiiie ettt ettt ettt ettt e st e e s nneeeaabeeeea 1159
Figure 8-31. TRIPSMUXTBTO3TCFG REGISIEN.....ccuuiiiiiiiie ittt ettt i e et esne e sabe e e 1162
Figure 8-32. TRIP7TMUXOTOTSCFG REGISIET......cciuiiiiiiiie ittt ettt ettt ettt et e et e e eane e e snneeesabeeena 1165
Figure 8-33. TRIP7TMUXTBTO3TCFG REGISIEN....c.uuiiiiiiiiiiiiie ittt ettt ettt be e e aabeeeea 1168
Figure 8-34. TRIPSBMUXOTOTSCFG REGISIET......cciuiiiiitiieiiiee ittt ettt sttt e ettt s et e e aib e e eabe e e s na e e e aabeeeea 1171
Figure 8-35. TRIPSBMUXTBTO3TCFG REGISIEN.....c.uiiiiiiiiiiiiie ittt ettt et e e e sne e e e aabee e 1174
Figure 8-36. TRIPOMUXOTOTECFG REGISIET......cciuiiiiiiiieiiiee ittt ettt ettt e et e et e e eane e e s be e e e aabeeena 177
Figure 8-37. TRIPOIMUXTBTO3TCFG REGISIEN.....cuuiiiiiiiiiiiiee ittt ettt bt b e e et sbe e e nabe e e 1180
Figure 8-38. TRIP1OMUXOTOMTSCFG REGISIEN.....cuuiiiiiiiieiiiee ittt ettt ettt e eabe e sne e e e nabeeeea 1183
Figure 8-39. TRIP1OMUXIBTO3TCFG REGISIEN. ......eiiiiiiiiiiiie ittt ne e 1186
Figure 8-40. TRIP1TIMUXOTOTSCEG REGISTE.....ccciueiiiiitiieiiiie ettt ettt b e aab e sbe e e s bt e e et e e nne e e s nnnee s 1189
Figure 8-41. TRIP1TIMUXTBTO3TCFG REGISIET.......ueiiiiiiiiiiiie ettt ettt e e s nnae e 1192
Figure 8-42. TRIP12MUXOTOTSCFG REGISIEN.....cuuiiiiiiiieiiiee ettt ettt st ettt et esne e e sabee e 1195
Figure 8-43. TRIP12MUX1BTO3TCFG REGISIEN. ... ..eiiiiiiieiiiie ittt ettt e ne e e rabe e 1198
Figure 8-44. TRIPAMUXENABLE REGISTEN. ... .cciuiiiiiiitii ittt ettt sttt sttt e et e e s be e eaeestbeenbeesnseenbeeenneenneeans 1201
Figure 8-45. TRIPSMUXENABLE REGISTET...... ..ottt ettt ettt sae et s b e e sae e e s sane e e aabeeenaes 1206
Figure 8-46. TRIP7TMUXENABLE REGISTET...... ..ottt ettt ettt rae e et e e ene e e eane e e anbeeenae 1211
Figure 8-47. TRIPSBMUXENABLE REGISTET...... ..ottt ettt sttt st e s bt st e e sne e s eane e e aabeeenaes 1216
Figure 8-48. TRIPOMUXENABLE REGISIET...... ..ottt ettt ettt seae e et e e snn e e s rane e e aabeeenae 1221
Figure 8-49. TRIP1TOMUXENABLE REGISIE.......oii ittt ettt sae e s e e e abeeenae 1226
Figure 8-50. TRIPTIMUXENABLE REGISTET...... ..ttt ettt ettt be et nne e e nnnee s 1231
Figure 8-51. TRIP12MUXENABLE REGISTE.......oiiiiiiiiiiiiiiit ettt sbe e raee e e b e e nae 1236
Figure 8-52. TRIPOUTINY REGISIEN. .......eiiiiiiiiitie ittt ettt e e ea et e et et e s be e e e rab e e e et e e s neeeenaneeeas 1241
Figure 8-53. TRIPLOCK REGISTEN.........uiiiiiiiiiiiie ittt ettt ettt e e sttt s b et e et bt e e sabe e e s be e e e s bt e e eabeeesbneeeaabeeenaee 1243
Figure 8-54. AUXSIGOMUXOTOTE5CFG REGISIEN. ... .eiiiiiiiiiiiie ittt ettt e et sne e e neee s 1246
Figure 8-55. AUXSIGOMUXTBTO3TCFG REGISIE......ceitiiiiiiiie ittt ettt et e st e e e neee s 1249
Figure 8-56. AUXSIGTMUXOTOT5CFG REGISIEN. ... .eiiiiiiiiiiiie ittt ettt ettt e et sne e neee s 1252
Figure 8-57. AUXSIGTMUXIBTOSTCFG REGISIE......ceiiiiiiiiiieiiiie ittt be e et e e sne e neee s 1255
Figure 8-58. AUXSIG2MUXOTOTE5CFG REGISTEI. ... .eeiiiiiiiiiite ittt ettt et be e st sne e neee s 1258
Figure 8-59. AUXSIG2MUXTBTO3TCFG REGISIE......ceiiiiiiiiiieiitie ettt ettt st e e e e s neee s 1261
Figure 8-60. AUXSIG3MUXOTOT5CFG REGISIEN. ... .eeiiiiiiiiiiie ittt e st sne e neee s 1264
Figure 8-61. AUXSIG3MUXTBTO3TCFG REGISIE......ceitiiiiiiiieiiiie ettt sttt ettt et e e sne e e neee s 1267
Figure 8-62. AUXSIGAMUXOTOTE5CFG REGISIEI. ... ..eiiiiiiiiiiii ettt ettt ettt e et e e sne e neee s 1270
Figure 8-63. AUXSIGAMUXTIBTOSTCFG REGISIE......ceiiiiiiiiiieiiiie ettt ettt st e e e e sne e e eneee s 1273
Figure 8-64. AUXSIG5MUXOTOTS5CFG REGISTEN. ... .eiiiiiiiiiiiie ittt ettt e et sne e e neee s 1276
Figure 8-65. AUXSIG5MUXTBTO3TCFG REGISIE......ceiiiiiiiiiiiiiie ettt ettt e et sne e neee s 1279
Figure 8-66. AUXSIGEMUXOTOT5CFG REGISIEN. ... .eiiiiiiiiiiiie ittt et sne e neee s 1282
Figure 8-67. AUXSIGEMUXTBTO3TCFG REGISIE......ceiiiiiiiiiie ittt ettt ettt st e et e s e e neee s 1285
Figure 8-68. AUXSIG7TMUXOTOT5CFG REGISIEN. ... .eiiiiiiiiiiiie ittt ettt e et e e sne e e neee s 1288
Figure 8-69. AUXSIG7TMUXIBTO3TCFG REGISIE......ceiiiiiiiiiie ittt ettt be e et sne e e neee s 1291
Figure 8-70. AUXSIGOMUXENABLE REGISIET......cccuiiiiiiiiiiitie ittt ettt ettt et e bt e e et e e nne e e nanee s 1294
Figure 8-71. AUXSIGTMUXENABLE REGISIET......ccouiiiiiiiiiiitie ettt ettt sbe e aab e et e e nne e e nanee s 1299
Figure 8-72. AUXSIG2MUXENABLE REGISIET.......ccuiiiiiiiiiiiieeeit ettt sttt ettt e rbb e et e enne e e e nnnee s 1304
Figure 8-73. AUXSIG3MUXENABLE REGISIET......ccouiiiiiiiiiitieeeet ettt ettt e rae e et e et e e e nanee s 1309
Figure 8-74. AUXSIGAMUXENABLE REGISTET......ccouiiiiiiiiiiitie ettt ettt et e bt e et e e nnee e nanee s 1314
Figure 8-75. AUXSIGSMUXENABLE REGISIET......cccuiiiiiiiieiiie ittt ettt ettt e bt e et nnee e nanee s 1319
Figure 8-76. AUXSIGEMUXENABLE REGISIET......ccouuiiiiiiiiiiitii ittt ettt ettt e et e e nnee e nanee s 1324
Figure 8-77. AUXSIGTMUXENABLE REGISIET......ccouiiiiiiiiiiiit ettt ettt e sab e et e e sne e e nnnee s 1329
Figure 8-78. AUXSIGOUTINVY REGISTEN.......cuuitiiiiiiiiiit ettt e bt e et ettt e e rha e e e et e e eab e e e sab e e e sbe e e eanteeenanees 1334
26 TMS320F2837xS Real-Time Microcontrollers SPRUHX5I — AUGUST 2014 — REVISED MAY 2024

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
Figure 8-79. AUXSIGLOCK REGISIEN......ccuuiiiiieii ittt s e e s e e be e eae e s beeseeesnenaas 1336
Figure 8-80. OUTPUTTMUXOTOTECFG REGISIEN.......couiiiieiiieieti ettt 1339
Figure 8-81. OUTPUTTMUX1BTOS3TCFG REGISIEN ... ccitiiiiiiiieitie ettt sttt sttt et sae e be e e et e e sneeennee e 1342
Figure 8-82. OUTPUT2MUXOTOT5CFG REGISLET.......ceiiietiiiiieitie ettt ettt sttt sttt et e et eemteesaeeenbeesaeeenbeesseeenneeseee 1345
Figure 8-83. OUTPUT2MUX1BTO3TCFG REGISIEN ... ccciiiitiiiiieitie ettt sttt ettt ettt sae et esae e e esnee e e 1348
Figure 8-84. OUTPUT3MUXOTOT5CFG REGISLET.......ciiiietiiiiieitie ettt ettt ettt et sttt et et e enteesaeeenbeesneeenbeesseeennee e 1351
Figure 8-85. OUTPUT3MUXTBTO3TCFG REGISLEN.........ciuiiiiiiiiiieiiiitt ettt ettt sttt 1354
Figure 8-86. OUTPUTAMUXOTOT5CFG REGISLET.......ciiiietiiiiieitie ettt ettt ettt ettt et e et eemteesae e enbeesneeenbeesseeenneeseee 1357
Figure 8-87. OUTPUTAMUX1TBTOS3TCFG REGISIEN. ... .cciiiiiiiiieitie ittt sttt ettt sae et sae e e e e sneeennee e 1360
Figure 8-88. OUTPUTSMUXOTOTECEFG REGISTEN.......couiiiieiiiiiete ettt et 1363
Figure 8-89. OUTPUTSEMUXTBTO3TCFG REGISLEN.........ciuiiiiitiiiieiiiitt ettt ettt 1366
Figure 8-90. OUTPUTBMUXOTOTECEFG REGISTE.......ccueiiieiiitieie ettt st 1369
Figure 8-91. OUTPUTBMUX1TBTO3TCFG REGISIEN. ... .ciiiiitiiiiieitie ettt sttt ettt e s e e esneeenee e 1372
Figure 8-92. OUTPUT7MUXOTOT5CFG REGISLET.......eeieietiiiiieitie ettt ettt ettt ettt et et e et e enteesaeeenbeesneeenbeesseeenneeseee 1375
Figure 8-93. OUTPUT7MUX1TBTOS3TCFG REGISIEN......ciiiiitiiiiieiie ittt sttt et et sae et esnee e e sneeennee e 1378
Figure 8-94. OUTPUTBMUXOTOT5CFG REGISLET.......ceiiieitii ittt sttt sttt sttt et e et e ente e b e e nbeesneeenbeesseeennee e 1381
Figure 8-95. OUTPUT8MUXTBTO3TCFG REGISLEN.........ciuiiiiiiiiiieiiiiti ettt sttt 1384
Figure 8-96. OUTPUT TMUXENABLE REGISLET........ciueeitiiiiieiie ettt sttt ettt ettt e st e e be e s mteenbeesmteesseesnbeesneeennee e 1387
Figure 8-97. OUTPUT2MUXENABLE REGISLET........ciueeitiiiiieiieeitee sttt sttt ettt et e teesaee e bt e snteesbeesnbeesneesnbeesneesnnee e 1392
Figure 8-98. OUTPUT3MUXENABLE REGISLET........ciueiiuiiiiieiieeitie ittt ettt ettt et e tee st e e beesmteenbeesmseesneesnbeesneeennee e 1397
Figure 8-99. OUTPUTAMUXENABLE REGISLET........ciiueeitiiiiieiieeitee ittt ettt ettt et et e s e e beesmeeebeesnteesneesnbeesneeennee e 1402
Figure 8-100. OUTPUTSMUXENABLE REGISTEN.......cuieitiiiiieiie ettt sttt ettt e te et e s teesnee et esneeennee e 1407
Figure 8-101. OUTPUTBMUXENABLE REGISTEN.......cteiitiiiiieiie ettt ettt et nbe e s te e neeenbeesneeennee e 1412
Figure 8-102. OUTPUT7MUXENABLE REGISTEN.......cuiiitiiiiieiie ettt ettt ettt et e b s te e nee et e sneeennee e 1417
Figure 8-103. OUTPUTBMUXENABLE REGISTEN.......cuiiitiiitieiie ettt ettt et e b s teesneeenbeesneeennee e 1422
Figure 8-104. OUTPUTLATCH REGISTE.........ieiuiiiiieitiieiee sttt ettt sttt sttt e s et e e sbeeemte e ke e enseesaeeenbeeaneeenbeesnneenneennee 1427
Figure 8-105. OUTPUTLATCHCLR REGISTE.........iiiiiiiii ittt st ae e st sheeembe e steeebeesaeeenteesnneenaeas 1429
Figure 8-106. OUTPUTLATCHFRC REGISLEN.......ceuiiiiiieitieiiit ettt ettt sttt et ste e et e e st e e bt e s bt e abeesaeeesbeesneeebeeaneeennee e 1431
Figure 8-107. OUTPUTLATCHENABLE REGISIEN.......cciuiiiiiiiiieiit ettt st st steeesbe e s teeebeesaeeenteesneeeneas 1433
Figure 8-108. OUTPUTINVY REGISLEN.......coouiiiiieiiiiiie ettt et s e e s e sbe e sae e sae e ae e s 1435
Figure 8-109. OUTPUTLOCK REGISIE.......coiiuiiiiitiie ittt ettt ettt e bt e e et e e s bt e e e sab e e e ebb e e e nt e e e sabeeeabbeeeanee 1437
Figure 9-1. Analog Subsystem Block Diagram (337-Ball ZWT).......cuueiiiiiiiiiee et 1446
Figure 9-2. Analog Subsystem Block Diagram (176-Pin PTP)........cooiiiiiiiiiiiie et 1447
Figure 9-3. Analog Subsystem Block Diagram (100-Pin PZP)..........cueiiiiiiiiii et 1448
Figure 9-4. INTOSCATRIM REGISIEN. ...t et st h et e e s b s et e e s e b e e s eee e 1451
Figure 9-5. INTOSC2TRIM REGISIET......ccitiiiiiiiieitee ittt ettt a ettt e ekt e st e e e s b et e e bb e e e aan e e e sab e e e anne e e nanee 1452
Figure 9-6. TSNSCTL REGISIEN. ... .ttt et s b e e s e s ee e e e e e s ae e e sbe e sae e e sbeesaneesnenaas 1453
FIigure 9-7. LOCK REGISIEN...... ..ottt st et h e e e e b e e b e e e s e e s b e e sae e e e e seneeaeesane s 1454
Figure 9-8. ANAREFTRIMA REGISIEN. ...ttt et sb e s a e e s e s ae e e s 1456
Figure 9-9. ANAREFTRIMB REGISIE .......coiuiiiiiiii ittt et a e e ettt e s bt e abb e e e et e e nnee e e naneeean 1457
Figure 9-10. ANAREFTRIMC REGISIET........c.uiiiiiiiii ettt et s e e e sa e s e e s e e saeesane e 1458
Figure 9-11. ANAREFTRIMD REGISIEN........coiiiii et e e st e s ee e saee e 1459

Figure 10-1.
Figure 10-2.
Figure 10-3.
Figure 10-4.
Figure 10-5.
Figure 10-6.
Figure 10-7.
Figure 10-8.
Figure 10-9.

Figure 10-1
Figure 10-1
Figure 10-1
Figure 10-1

ADC MOAUIE BIOCK DIGGIAM ...ttt ettt sbe e et sbe e e e bt e e aabe e e sbt e e e s e e e anbeeennees 1463
10 O 1o Ter [ B IE= o] =14 o O OSSPSR 1468
Single-Ended INPUE IMOAEL.........oooiiiiiiiie ettt st et e e et s enne e e b s 1470
Differential INPUE IMOAEL..........oooiiiiii ettt et e ettt e sab e e et e sneeas 1470
Round Robin Priority EXAMPIE.........coiiiiiiiiiie ittt e et 1475
High Priority EXAMIPIE. ....co ittt e bttt s et e e bt e e st e e e sab et e e bt e e e eaneeenaneee s 1476
BUIST Priority EXAMIPIE. ...ttt ettt e bt e st e s e e bt e e s 1478
F D O L@ O [ o1 (=T U] o] T SO PP PRSPPI 1479
ADC PPB BIOCK DIGGIAM ...ttt ettt ettt rab et e sttt e e st e e e sab e e e e be e e e anbe e e sneeeenaneeean 1481
0. ADC PPB INtEITUPE EVENL. ...ttt bbbttt e s et e e i e e et e e s ne e e e naneee s 1483
1. Opens/Shorts DeteCiON CilCUIL..........cuuiiiiiiieiiii ettt e e e e sneee s 1485
2. Input Circuit Equivalent with OSDETECT ENabIEd..........ccoiiiiiiiiiiiiiieiie e 1486
3. ADC Timings for 12-bit Mode in Early Interrupt Mode. ...........oooiiiiiiiiiii e 1491

Figure 10-14. ADC Timings for 12-bit Mode in Late Interrupt MOde...........coouiiiiiiiii e 1492

Figure 10-1
Figure 10-1
Figure 10-1
Figure 10-1
Figure 10-1

5. ADC Timings for 16-bit Mode in Early Interrupt MOde. ...........oooiiiiiiiiii e 1493
6. ADC Timings for 16-bit Mode in Late Interrupt Mode (SYSCLK CyCIES)......cuueviiiiiiiiiiiiiiiieiiieeeec e 1494
7. Example: Basic Synchronous OPEration............ccoiuiiiiiiiiiiiee ittt s 1496
8. Example: Synchronous Operation with Multiple Trigger SOUMCES..........cuoiuiiiiiiiiiiiii e 1497
9. Example: Synchronous Operation with Uneven SOC Numbers.............cccooiiiiiiiiiiiiii e 1498

SPRUHX5I — AUGUST 2014 — REVISED MAY 2024 TMS320F2837xS Real-Time Microcontrollers 27
Submit Document Feedback

Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Figure 10-20. Example: Asynchronous Operation with Uneven SOC Numbers — Trigger Overflow............ccccovcviiriieeinnenn. 1498
Figure 10-21. Example: Asynchronous Operation with Different ReSOIUtIONS............ccooiiiiiiiiiii e 1499
Figure 10-22. Example: Synchronous Operation with Different ReSOIUtIONS............cooiiiiiiiiiiii e 1499
Figure 10-23. Example: Synchronous Equivalent Operation with Non-Overlapping COnversions...........ccccceevveverieeeinneen. 1500
Figure 10-24. ADC ReferenCe SYSIEM.........ooiiiiiii e e bbb 1503
Figure 10-25. ADC Shared Reference SYStem...........c.oo i 1504
Figure 10-26. ADCRESULTO REGISTEN. .. ..citieiiiitie ittt ettt ettt et e ettt e mteesaeeenbeesseeenbeesebeeneesnneesseesnneenreas 1510
Figure 10-27. ADCRESULT T REGISIE.......ci ittt ettt ettt e bt e e et et e sbb e e e sab e e e et e e e nneeeenane s 1511
Figure 10-28. ADCRESULT2 REGISTEN. ... .citieiiiitie ittt sttt et e sttt e et e et e e mteesaeeenbeesseeenbeesmteeseesabeesaeesnneenteas 1512
Figure 10-29. ADCRESULT3 REGISTEN. ... .iitieiiiitie ittt ettt et ettt e et e e bt e e mteesaeeenbeesreeenbeesebeebeesnbeesseeenneenteas 1513
Figure 10-30. ADCRESULTA REGISIEN.........uiiiiiiiieiie ettt et s e e e ebe e s e e s aeesane e naeas 1514
Figure 10-31. ADCRESULTS REGISIEN.........uiiiiiiie ittt et eae e s e ae e sane e e 1515
Figure 10-32. ADCRESULTE REGISTEN. .. ..citieiiiitie ittt sttt ettt e et e e sb e teesaeeeabeesseeenbeesrbeebeesnbeesaeesnneeneeas 1516
Figure 10-33. ADCRESULTT7 REGISIE......ccoittiiiiitii ittt ettt et b e e eb e e et e e sbb e e e sa e e e abe e e nneeeenaneeas 1517
Figure 10-34. ADCRESULTS REGISTEN. .....citieiiiitie ittt sttt ettt e ettt e e ateesaeeenbeesseeenbeesrteebeesnbeesseesnneenreas 1518
Figure 10-35. ADCRESULTO REGISTEN.........uiiiiiiiie ittt et ebe e s s e e s neeas 1519
Figure 10-36. ADCRESULT 10 REGISET........eiiiiiiie ittt sttt sttt et be e et eesaeeenbeesseeenbeesraeebeesaneesseesnneeneeas 1520
Figure 10-37. ADCRESULT 11 REGISEN.....cuuiiiiiieiie ittt ettt ettt sttt ettt et e s et e et e esae e et e e emteenbeeenbeenaeeanbeesneeenns 1521
Figure 10-38. ADCRESULT 12 REGISEET.......ueeiiiitiiiiieiie sttt ettt et e et e et e e steesaeeenbeesseeenbeesmteebeesabeesseesnneenreas 1522
Figure 10-39. ADCRESULT 13 REGISET........eeiiiiiie ittt sttt ettt e et be e e teesaeeeabeesseeenbeesrbeebeesneeesseeenneeneeas 1523
Figure 10-40. ADCRESULT 14 REGISEET........eeiiiitieiieeitie sttt ettt ettt e et e e bt e nteesaeeenbeesseeenbeeseteebeesabeesseeenneenteas 1524
Figure 10-41. ADCRESULT 15 REGISTET......ctiiiiiitii ittt ettt ettt e e bt e e et e e e sbe e e e sa bt e e e be e e nneeeenaneeas 1525
Figure 10-42. ADCPPBIRESULT REGISIEN. ... ciiiiitiiiitieitie ittt ettt ettt ettt e bt e s s bt e steesmbeesbeeenteesteeenseesaeeans 1526
Figure 10-43. ADCPPB2RESULT REGISIEN. ... cciiiitiiiiieitie ettt ettt ettt ettt et e st e e bt e s s bt e steesmbeesbeesnteesbeeeseesaeeans 1527
Figure 10-44. ADCPPB3RESULT REGISIEN. ... .ciiiitiiiiiieitie ittt ettt ettt et sttt e st e bt e s s bt e steesmteesbeeenbeesbeeenseesaeeans 1528
Figure 10-45. ADCPPBARESULT REGISTEN. ... cciiiiitiiiiieitie ettt ettt ettt ettt b e st e et e s s bt e steesmbeesbeeenteesbeeenseesaeeans 1529
Figure 10-46. ADCCTLT REGISIEN. ...ttt ettt st s e s e s he e e ae e s ab e e s b e e saee e sbeeeneesaenaas 1533
Figure 10-47. ADCCTL2 REGISTEN ...ttt et s e e s e e e e sh e bt e sae e e sbe e saee e sbeeeneesaenaas 1535
Figure 10-48. ADCBURSTCTL REGISE.......uiiiiiiitieiie ettt ettt ettt et esae e et e e saeeenbeessbeeaseesnbeesneesnnee e 1536
Figure 10-49. ADCINTFLG REGISIEN.......cocuiiiiiiiiii ettt st e e e ae e s b e e b e e sae e e b e e sneesneeaas 1538
Figure 10-50. ADCINTFLGCLR REGISLEN.......ceiuiiitieiiteiie ittt ettt sttt e sttt e et e et e e teesaee e beesaeeenbeessseebeesnbeesseesnnee e 1540
Figure 10-51. ADCINTOVE REGISIEN . ......cuiiiiieiii ettt st st e b e e s e sb e e sae e e te e s neesaenaas 1541
Figure 10-52. ADCINTOVFCLR REGISIET. ... ..citieitiiiiieitie ettt ettt ettt e ettt e et e s ae e e be e e seeebeesnbeenseesnbeesneeenneenees 1542
Figure 10-53. ADCINTSELTNZ REGISTEN. .. ..eiitieiiietii ittt ettt ettt e et e sbe e ese e e bt e ssbeesseeanbeesbeeenbeesbbeeneennneas 1543
Figure 10-54. ADCINTSELISNA REGISTEN........uiiiiiiiii ettt sie e s se e ae e s 1545
Figure 10-55. ADCSOCPRICTL REGISIEN. ... .uiiiiiiii ittt ettt ettt e st e esab e sab e e e s be e e e ante e e nanees 1547
Figure 10-56. ADCINTSOCSELT REGISIEN. ... ceiiieitiiiiieitie ettt ettt et ettt e st e e beeenteesbeesnteesneeenbeesneeennee e 1549
Figure 10-57. ADCINTSOCSEL2 REGISIEN. ... cciiieitiiiiieitit ettt ettt sttt e ettt e st e et e emteesbeesnteesneeenbeeaneeennee e 1551
Figure 10-58. ADCSOCFLGT REGISIET ... ..ottt st st e e s e e e b e e s neesne e 1553
Figure 10-59. ADCSOCFRCT REGISTEN.......uuiiiiiitiiiiiii ittt e et ettt e s ae e e st e e s be e e e rab e e e aabe e e s neeeennneeeas 1557
Figure 10-60. ADCSOCOVFT REGISET........iiitiiiiieiie ittt ettt e sttt be e e et e beeameeebeessbeesaeesnbeesbeeenseesbseaseesnneas 1562
Figure 10-61. ADCSOCOVFCLRT REGISE........eeiuiiiiieitie ittt ettt ettt et e et e et e emteesbeesbeesneeenbeesneeenbee e 1565
Figure 10-62. ADCSOCOCTL REGISEN......c.uiiiiiiiiieitit ettt sttt sttt et s h e et e e sae e et e e saeeebeeemeeenbeesneeenbeesnbeenseennneas 1568
Figure 10-63. ADCSOCTCTL REGISIE......ciiiutiiiiiiie ettt ettt b ettt s bt e sa st e e e bt eeab et e sab e e e ebe e e e anteeenanes 1570
Figure 10-64. ADCSOC2CTL REGISIE......cei ittt h e ettt e bt e e ea bt e e et et e eab e e e sab e e e e be e e e ante e e nanes 1572
Figure 10-65. ADCSOCICTL REGISIE......cei ittt ettt ettt st e e sa bt e e et e e et e e sab e e e e bb e e e anteeenanees 1574
Figure 10-66. ADCSOCACTL REGISIE......cii ittt ettt b e ettt e bt e e sa bt e e et e eeab e e e sab e e e e bb e e e anteeenanees 1576
Figure 10-67. ADCSOCSCTL REGISIE......cei ittt ettt b ettt b et e sab e e e et et e e st e e e sab e e e e be e e e anteeenanes 1578
Figure 10-68. ADCSOCBCTL REGISE.........eiitiiiiieitit ettt ettt et ettt e et e e sbe e e teesae e e beeemeeenbeesneeenbeesnbeenneennneas 1580
Figure 10-69. ADCSOCTCTL REGISIE......ceiiutiiiiiiii ittt ettt b ettt e ea bt e e ettt e eab e e e sab e e e ebb e e e anteeenanes 1582
Figure 10-70. ADCSOCBCTL REGISTEN.........oiiiiiiiieiit ettt b e s s eae e s 1584
Figure 10-71. ADCSOCOCTL REGISIEN.........oiiiiiiiieiit ettt e b e s e sae e s 1586
Figure 10-72. ADCSOCTOCTL REGISLET ... ..eeitiiiiieitit ettt ettt ettt et e et e e sttt ebeesbeeeteesaeeebeeemeeenbeesmeeenbeesnbeenneennneas 1588
Figure 10-73. ADCSOCTTCTL REGISTE.....c.ueiiiieieit ettt ettt ettt et e ettt e e ae e e beeemee e bt e smbeesseesnbeesneeenseenene 1590
Figure 10-74. ADCSOCT2CTL REGISEE ......eeitiiiiieitit ettt sttt et ettt et et e e saeeeeeesaeeebeeemeeenbeeameeenbeesnbeenneesnneas 1592
Figure 10-75. ADCSOCI3CTL REGISIET.......coiuiiiiiiiit ettt s e e e s s 1594
Figure 10-76. ADCSOCTACTL REGISLE ... .eiitiiiiieitit ettt ettt s ettt e et e e et e beesaeeeteeeaeeebeeemseenbeesmeeenbeesnbeenneesnneas 1596
Figure 10-77. ADCSOCISCTL REGISIET.......coiuiiiiiiii ettt e eae e s 1598
Figure 10-78. ADCEVTSTAT REGISTEN. ... .ei ittt ettt ettt s e e e bt she e et e e s he e e bt e st et ebeeeneeabeesnbeenbeesnbeenneennnes 1600
Figure 10-79. ADCEVTCLR REGISIEN. ..ottt sbe e s b see e aeesan s 1603
Figure 10-80. ADCEVTSEL REGISIEN. ...t s e e s e e e teeseeesne e 1605

28

TMS320F2837xS Real-Time Microcontrollers

SPRUHX5I — AUGUST 2014 — REVISED MAY 2024
Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
Figure 10-81. ADCEVTINTSEL REGISTEN...... .ttt ettt et e ra e st e e et e sab e e e s be e e e ante e e nanees 1607
Figure 10-82. ADCOSDETECT REGISIEN...... .ttt ettt ettt rbe e st e e et e e sab e e et e e e anre e e nanes 1609
Figure 10-83. ADCCOUNTER REGISIEI. .......eiiiiiiiiiiii ittt ettt ettt e bt e s sae e e e aa b e e sbe e e s enneeeanbeeenaes 1610
Figure 10-84. ADCREV REGISTEN.........uuiiiiiiieiitie ittt e bt e e sttt s bt e e e b b et e e ab et e s be e e e s be e e easeeesanneeeanbeeenaee 1611
Figure 10-85. ADCOFFTRIM REGISIEI. ... .eiiiiiiiiiiiieeiie ettt ettt b e ettt e rab e e et e e snb e e e nabeeeabeeennee 1612
Figure 10-86. ADCPPBTCONFIG REGISTET.........tiiiiiiiiiiiii ettt sb et e ettt b e sbb e e e et e e nnee e e naneeeas 1613
Figure 10-87. ADCPPB ISTAMP REGISIEN. .......iiiiiiiiiiiii ittt ettt e ra e et e e s e e et e e snees 1615
Figure 10-88. ADCPPBTOFFCAL REGISIEN. ... ..eiiiiiiiiitiie ettt et e ettt e s et e et e e sate e e sneeeeaibee e e 1616
Figure 10-89. ADCPPBTOFFREF REGISIET......cciiiiiiiiiiiiiiee ettt sttt et eat e st e e et e e s ante e e nanees 1617
Figure 10-90. ADCPPBITRIPHI REGISIEN........eiiiiiiiiiiiie ettt e et s st e e e e et e e e nee 1618
Figure 10-91. ADCPPBTTRIPLO REGISIEN.......cutiiiiiiiiiiiii ettt ettt sa e e b e e b e bt e e et e e s are e e nanee s 1619
Figure 10-92. ADCPPB2CONFIG REGISTET.........uiiiiiiiiiitii ettt et e ettt e s bt e aab e e e et e e snee e e nnneeeas 1620
Figure 10-93. ADCPPB2STAMP REGISIEN. .......eiiiiiiiiiiit ittt ettt e ra e e e bt sbe e e sa b e e eabe e e snees 1622
Figure 10-94. ADCPPB20OFFCAL REGISIEN. ... ..ttt ettt ettt s et e et e e aabn e e st e e aibeeenaee 1623
Figure 10-95. ADCPPB20FFREF REGISIET......cciuiiiiiiiiiiiiee ettt ettt et e et sab e e et e e e aate e e nanees 1624
Figure 10-96. ADCPPB2TRIPHI REGISTEN........eiiiiiiiiiiiii ittt et e e e e s e e ebneeenee 1625
Figure 10-97. ADCPPB2TRIPLO REGISTEN......ccuuiiiiiiiiiiiii ettt ettt ettt bb e e st e bt e e sab e e e st e e s ae e e e nnneeeas 1626
Figure 10-98. ADCPPB3CONFIG REGISTET.........uiiiiiiiiiiiie ittt ettt et eab e e et e e s bt e abb e e e et e e sne e e e naneeean 1627
Figure 10-99. ADCPPBISTAMP REGISIEN. .......eiiiiiiiiiiit ittt ettt e e e e st sne e e s e et e e snees 1629
Figure 10-100. ADCPPB3OFFCAL REGISIEN......cciiueiiiitiieiiiie ittt ettt ettt et e st e s et e et bt e e sate e e sneeeeanbeeenaee 1630
Figure 10-101. ADCPPB3OFFREF REGISIET........eiiiiiiiiiiiee ettt e et e 1631
Figure 10-102. ADCPPBI3TRIPHI REGISTEN.......oiiitiiiiiiie ettt ettt e et st e e e s e e e abeeeeanee 1632
Figure 10-103. ADCPPB3TRIPLO REGISTEN........uiiiiiiiiiiii ettt ettt ettt e rab e e et e e s e e e e nanee s 1633
Figure 10-104. ADCPPBACONFIG REGISIEN. ... ...iiiiiiiiiiiii ittt ettt et e bt e et e e nnee e e naneeean 1634
Figure 10-105. ADCPPBASTAMP REGISIE.......coitiiiiiiit ettt ettt ettt e ra et e et e e st e e e ss e e e nbeeennees 1636
Figure 10-106. ADCPPBAOFFCAL REGISIET......cciiuiiiiiiiie ittt ettt et et e ettt s et e et e e e eata e e sneeeeaibeeenaee 1637
Figure 10-107. ADCPPBA4OFFREF REGISIEN.....c...iiiiiiiiiiiiie ettt ettt e et e 1638
Figure 10-108. ADCPPBATRIPHI REGISTEN.......ciiitiiiiiiie ittt e et e e et st e e e sabeeeanbbeeeanee 1639
Figure 10-109. ADCPPBATRIPLO REGISTEN........uiiiiiiiiiiiii ittt ettt ettt e bt e e et e e saee e e ranee s 1640
Figure 10-110. ADCINLTRIMT REGISTET........uieiiiiiiiiiii ittt a ettt b e e st e eb e e e s bt e e et e e e nne e e e nnneeean 1641
Figure 10-111. ADCINLTRIMZ REGISTET......ccutitiiiiiiiitie ettt ettt et et e ettt e e saa e e st e e eab e e e sab e e e e bb e e e ante e e nanes 1642
Figure 10-112. ADCINLTRIMS REGISTET........ueeiiiiiiiiiii ittt ettt ettt e bt e e s it e e eb et e s bt e e et e e nneeeennnee s 1643
Figure 10-113. ADCINLTRIMA REGISTET........ueeiitiiiiiiiee ittt a et e s bt e e sttt eabe e e e bt e e anb e e e nneeeennneeean 1644
Figure 10-114. ADCINLTRIMS REGISTET........ueeiiiiiiiiiii ittt ettt b e e e aab e e sttt e s bt e e anb e e nnee e e nnneeean 1645
Figure 10-115. ADCINLTRIMB REGISTET........ueeiiiiiiiiiii ittt ettt b e aab e e sb e e e s bt e e ant e e nne e e e nnnee s 1646
Figure 11-1. DAC Module BIOCK DIGgram.........cco.ui ittt ettt e e s s e e sae e 1653
Figure 11-2. DACREY REGISIEN........eiiiiiiiiitii ittt ettt s bt e s e bt e e et e e e abb e e e sabe e e ebb e e e saneeesneee s 1657
Figure 11-3. DACCTL REGISIEN ..ottt st e e bt e b e e b e e st e e s b e e e ne e s be e e e e e saeeeneas 1658
Figure 11-4. DACVALA REGISIEN......... .ttt st b e s e e b e s e et e st e e s e e e s b e e s e e e s ae s s neeeaeeeanas 1659
Figure 11-5. DACVALS REGISIEN........ vttt st s ae e b e e s s e e e st e e s e e e b e e s e e e s ae s s b e e sae e 1660
Figure 11-6. DACOUTEN REGISIEN ... ..ottt e e s e sae e s ane e 1661
Figure 11-7. DACLOCK REGISTE.......eiiiiiiiiitii ettt e bt oo a e e e s b et e e bttt e eab e e e s be e e e ante e e nneeeennnee s 1662
Figure 11-8. DACTRIM REGISE .........oiiiiii ittt e sb e e s ae e s b e e e e e e sae e s r e e saeeene s 1663
Figure 12-1. CMPSS Module BIOCK DIGGIamM..........utiiiiiiiiiiee ittt ettt ettt e et s st et e e et e e s nt e e e sab e e e anbneeeanee 1667
Figure 12-2. Comparator BIOCK DIAGIam............uuiiuuiiiiiiie ettt ettt e et e et e e s b et e e b e e e sabe e e sneeeeaabeeenaes 1667
Figure 12-3. Reference DAC BIOCK Diagram..........couiiiiiiiiiiiee et ettt st 1668
Figure 12-4. Ramp Generator BIOCK DIiagram.............ii ittt sttt e ae e ranee s 1670
Figure 12-5. Ramp GeNerator BENAVIOT............ooi ittt ettt e e bt e et e e sne e e e anbe e e e 1671
Figure 12-6. Digital FIEr BERAVIOT...........oi ittt ettt e et e e et e s nee e e nabeeeas 1672
Figure 12-7. COMPCTL REGISTEN........uiiiiiiiiiitie ettt ettt et e e h e e e bt e s st e e sa bt e e et e e e e ante e e sabeeeaabbeeeanee 1679
Figure 12-8. COMPHY SCTL REGISTET........uiiiiiiiiiiiie ettt ettt e et e st e s b et e e bt e e eabee e sneeeeanbeeenaee 1681
Figure 12-9. COMPSTS REGISIE......ceiiiiiiiiiie ittt a ettt e e bttt e s a bt e st et e s bee e e sab e e e eabe e e nneeeenaneeean 1682
Figure 12-10. COMPSTSCLR REGISIE ... ...eiiiiiiiiiiie ettt et e e ea bt e e sb et e e bt e e sate e e sneeeeaibeeenaes 1683
Figure 12-11. COMPDACCTL REGISTE......ei ittt ettt et e e et sa bt e e ea bt e e et et e st e e e ss e e e eabeeesnees 1684
Figure 12-12. DACHVALS REGISIEN...... ..ottt e e s 1685
Figure 12-13. DACHVALA REGISIE...... ..ottt st e s e e e e saee e 1686
Figure 12-14. RAMPMAXREFA REGISTEN ...ttt ettt ettt e bt e ettt et e e e bt e et e e s e e e abeeennee 1687
Figure 12-15. RAMPMAXREFS REGISTE.......ciiiiiiiiiiiiiie ettt ettt ettt e rbe e et e e s ne e e e nanee s 1688
Figure 12-16. RAMPDECVALA REGISTEN ...ttt ittt e bt e e et e sbe e ee e e e st e e e st e e e sa b e e e enbeeesnees 1689
Figure 12-17. RAMPDECVALS REGISTEN......c.ueiiiiiiei ittt ettt e h e et e sb e ea e e et e st e e e sa e e e eabeeesnees 1690
Figure 12-18. RAMPSTS REGISIEN ...t s e et s e et st e e s e e e be e eneesnenaas 1691

SPRUHXS5I — AUGUST 2014 — REVISED MAY 2024

Submit Documen

TMS320F2837xS Real-Time Microcontrollers 29
t Feedback

Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Figure 12-19. DACLVALS REGISIE .......eiitiiiiiiit ettt ettt ettt eat e o1 bt e e e bt e e s et e e sa b e e e e bt e e e aab e e e aab e e e esreeenanees 1692
Figure 12-20. DACLVALA REGISIE ......cei ittt ettt ettt b e e aat et s bt e e e b bt e e aa et e e 1a b e e e e bt e e e aab e e e aabe e e ebeeeenaneas 1693
Figure 12-21. RAMPDLYA REGISTET......ccititiiiiii ittt ettt et e a et r bt e e et e e s bt e e 1a b e e e e bb e e e anb e e e aab e e e ebneeenneas 1694
Figure 12-22. RAMPDLY'S REGISTEN.......uueiiiiiie ittt ettt ettt b e e ettt e e bt e e b bt e e et et e sbb e e e aa bt e e ebeeenneeeesaneeas 1695
Figure 12-23. CTRIPLFILCTL REGISE.......etitieiiietie ittt ettt sttt e s et e bt e e mte e bt e sabeesseesnbeesbeeenseesbeeanneesnnean 1696
Figure 12-24. CTRIPLFILCLKCTL REGISIEN ... .ceiutietiiiiteitie ettt ettt sttt et e et e st e e be e s st e e st e snbeesbeeenbeesteeanneesaeean 1697
Figure 12-25. CTRIPHFILCTL REGISTEN......ci ittt ettt ettt e et e st e e sbeeeabeesbeeenaeestbeebeesnseesbeeanneenneeans 1698
Figure 12-26. CTRIPHFILCLKCTL REGISET. ... ..eiiiiiiiiiiie ettt sttt ee e s rae e e aab e e sbe e e s eaneeeaabeeenaes 1699
Figure 12-27. COMPLOCK REGISTET......cc.uuiiiiiiieitite ettt ettt ettt ettt e eh bt e e et et e sate e e sab e e e eabb e e eante e e sabeeeaabbeeeanee 1700
Figure 13-1. Sigma Delta Filter Module (SDFM) CPU INtEIrfACE. .......c.cuiiiiiiiiiiiie e 1704
Figure 13-2. Sigma Delta Filter Module (SDFM) BIOCK Diagram...........cueiiiueiiiiiieiiiee ittt 1706
Figure 13-3. Block Diagram of One Filter MOGUIE...........coouiiiiiiii ettt 1707
Figure 13-4. Different Modulator MoOdes SUPPOITEA. ...........eiiiiiiiiiiei ettt e et e e es 1710
Figure 13-5. Simplified SiNC Filter ArChItECIUre...........coiiiii e 1711
Figure 13-6. Z-Transform of SinC Filter Of Order N...........oo ittt 1711
Figure 13-7. Frequency Response of Different SiNC Filters............cooiiiiiiiiiii e 1711
FIigure 13-8. SDSYNC EVENL.... ..ottt ettt ettt e s et et e e ea bt e s bt e eateeabeeembe e bt e embeeaseeenbeeameeanbeesnbeenneennneas 1715
Figure 13-9. Comparator UNit STHUCTUIE............oiiiiiie ettt e et e st e e e e b e e e e 1716
Figure 13-10. SDFM Error (SD_ERR) INtEITUDPE SOUICES.......ciiiiiiiiiiiiiiiii ittt s e e 1720
FIGUre 13-11. SDIFLG REGISIEN. ... ittt ettt s bt e s bt e e et e e e ebb et e aab e e e esb e e e saneeesneee s 1727
Figure 13-12. SDIFLGCLR REGISTEN........ueeiiiiiiieiiiie ettt bttt e bt sas e e et e e ettt e sab e e e ebe e e s anbe e e nanees 1729
FIGUrE 13-13. SDCTL REGISTEN ...ttt ettt e bttt hb e e ottt e e bttt e s a bt e e et et e s bb e e e sabe e e e abeeenneeeenaneeean 1731
Figure 13-14. SDMFILEN REGISTEN ..ottt ettt h et ettt e bt e e sa bt e e et et e eab et e sab e e e e be e e e ante e e nanees 1732
Figure 13-15. SDCTLPARM REGISIE ... .eeiiiiiiiiiiie ettt e bt e e et et e e ea e e e bt e sbe e e e ea e e e beeesnees 1733
Figure 13-16. SDDFPARMT REGISTET ...ttt ettt b e et st e e ea bt e e et et e st e e e ea b e e e e abeeesnees 1734
Figure 13-17. SDDPARM REGISIEI. ......eiiiiiiie ittt ettt ettt e s e bt e et e e s be et e aa bt e e ebb e e e saneeeaneee s 1735
Figure 13-18. SDCMPHT REGISIEI . ......eeiiiiiiiiie ittt ettt e a e e e bt e s bt e e s e b et e et bt e e anbe e e saneeeaanbeeeanee 1736
Figure 13-19. SDCMPLA REGISTET........eiiiiiiieiitie ittt h et s bt e ek bt e e s bt e e s be e e e s be e e eabee e s anneeeanbeeenaee 1737
Figure 13-20. SDCPARM REGISIEI. ... ..eiiiiiiieiiiii ittt ekttt s bt e s s bt e e et e e s ebbe e e aa b e e e ebb e e e saneeesbeee s 1738
Figure 13-21. SDDATAT REGISTEN......co ittt ettt e e bt e ea et e s bt e e e bt e e eab e e e e be e e e nbe e e nanneesanneeeas 1739
Figure 13-22. SDCTLPARM2 REGISIE ... ..ottt ettt e bt e e et e e st e e sh e e et e e st e e e ea b e e e eabeeesnees 1740
Figure 13-23. SDDFPARM2 REGISTET........uiiiiiiiiiiiee ettt ettt e bt e e et eb et e sa e e e eabe e e st e e e ss b e e e enteeennees 1741
Figure 13-24. SDDPARM2 REGISIEI . .......eiiiiieiiiie ittt ettt b ettt s bt s e bt e e ettt e s abbe e e s bt e e ebb e e e aaneeeaneee s 1742
Figure 13-25. SDCMPH2Z REGISTE ... ...cei ittt ettt e h e e et e s st e e e ea b et e et b e e e ante e e sabeeeaanbeeeanes 1743
Figure 13-26. SDCMPL2Z REGISTET.........eiiitiieiitii ettt h e ettt s bt e ek bt e e ettt e s bt e e e s be e e sabae e s anneeeanbeeenaee 1744
Figure 13-27. SDCPARM2 REGISIE . ......eeiiiiiieiiiii ittt ettt b ettt s bt e e e bt e e ettt e s be e e e aabe e e ebb e e e aaneeesbeee s 1745
Figure 13-28. SDDATAZ REGISTEN . ......cuuieiitiie ettt ettt h e b et e et e e s et e e aa bt e e eb bt e e aab e e e s abe e e e nbe e e nanneesnnaeeeas 1746
Figure 13-29. SDCTLPARM3 REGISIE ... ..ei ittt ettt e bt e e et e e st e ea et e et et e sne e e e ss b e e e enbeeesnees 1747
Figure 13-30. SDDFPARMS3 REGISTET ...ttt ettt e b e et e e bt e ee bt e e et et e sne e e e en e e e e nbeeeenees 1748
Figure 13-31. SDDPARM3 REGISIEI. ... ..eeiiiiiiiiiiii ittt bttt st e s e bt e e et et e s ebbe e e aa bt e e ebb e e e aaneeeabeee s 1749
Figure 13-32. SDCMPH3 REGISTE . ......ceiiiiiiiiii ittt ettt e h et e et et e e st e e sa b e e e e bb e e e ante e e sabeeeaabbeeeanee 1750
Figure 13-33. SDCMPLIS REGISTET........eeiiiiiieiiiie ittt bttt st e ettt e sttt e s ba e e e s be e e eabae e s nneeeanbeeenaee 1751
Figure 13-34. SDCPARM3 REGISIEI. ... ...iiiiiiiiiiiii ittt ettt s bt e e s e bt e ettt e s bb e e e aa b et e ebb e e e aaneeesneee s 1752
Figure 13-35. SDDATAS REGISTEN......coiuuiiiiitiii ittt h et e et e b bt e e s bt e e e bttt e eabe e e s bt e e enbe e e naneeesanneeean 1753
Figure 13-36. SDCTLPARMEA REGISIE ... ...ciiieiiiitiie etttk e bt e et e e s bt e ea e e et et e snee e e an b e e e e nbeeennees 1754
Figure 13-37. SDDFPARMA REGISTET........uiiiiiiiiiiiie ettt ettt et e bt e e et e e st e e ea e e e aabe e e sne e e e ss b e e e e beeennees 1755
Figure 13-38. SDDPARMEA REGISIEN. ... ...eiiiiiieiiiii ittt ettt e bbbt s bt e e aa bt e e et et e s ebb e e e aa b e e e ebb e e e aaneeesbnee s 1756
Figure 13-39. SDCMPHA REGISTE.......ceiiiiiiiiii ettt e h et e et e e ae e e e s ab e e e et e e e aabe e e sabeeeaanbeeeanee 1757
Figure 13-40. SDCMPLA REGISTET.........eiiiiiieiitit ittt h e ettt s bt e et bt e e eat e e e s be e e e s be e e ebee e s anneeeanbeeenaee 1758
Figure 13-41. SDCPARMEA REGISIEI. ... ...iiiiiiieiiiii ittt ettt b ettt s bt e e s e b e e e ettt e s abb e e e aabe e e ebb e e e aaneeesneee s 1759
Figure 13-42. SDDATAZG REGISTEN . ......ouuiiiiiiie ettt ettt h ettt e et e e s b et e s e bt e e eb et e eab et e s bt e e e nb e e e naneeesanaeeeas 1760
Figure 14-1. MUItiDIE @PWIM MOGUIES. .........uiiiiiiieiee ettt ettt et s e e s eab e e et e e sane e e saneeeanbeeenae 1767
Figure 14-2. Submodules and Signal Connections for an ePWM MOdUIE.............coooiiiiiiiiiiiiii e 1768
Figure 14-3. ePWM Modules and Critical Internal Signal INterconnects...........cccooiiiiiiiiii i 1770
Figure 14-4. TiMe-Base SUDMOAUIE.........coc.uii ettt ettt s e e b e e e st e e nne e e s annee s 1773
Figure 14-5. Time-Base Submodule Signals and REGISTEIS. .........oiiiiiiiiiiiiii e 1774
Figure 14-6. Time-Base FrequenCy and PeriOqd..........uuii it ettt s e 1776
Figure 14-7. Time-Base Counter Synchronization SCheMIE............ooiiiiiiiiii e 1778
Figure 14-8. Time-Base Up-Count Mode WaVEfOIMS. ..........oiiiiiiiiiiie ettt 1780
Figure 14-9. Time-Base Down-Count Mode WavVEefOIMS. ..........uii ittt e 1781
Figure 14-10. Time-Base Up-Down-Count Waveforms, TBCTL[PHSDIR = 0] Count Down On Synchronization Event....... 1782

30

TMS320F2837xS Real-Time Microcontrollers

SPRUHX5I — AUGUST 2014 — REVISED MAY 2024
Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
Figure 14-11. Time-Base Up-Down Count Waveforms, TBCTL[PHSDIR = 1] Count Up On Synchronization Event............ 1783

Figure 14-12.
Figure 14-13.
Figure 14-14.
Figure 14-15.
Figure 14-16.
Figure 14-17.
Figure 14-18.

Global Load: Signals and REGISTEIS. .......c..uiiiiiiiiiiii ettt e e snee s 1784
ONE-ShOt SYNC IMOGE. ...ttt b e e ettt s b e e bt e e s be e e st e e e abb e e e anteeenanees 1785
Counter-Compare SUDMOTUIE.........ccoiiiiiiiiei et a bt e et esate e e nanees 1786
Detailed View of the Counter-Compare SUbMOAUIE.............ccoiiiiiiiiiiiiii e 1787
Counter-Compare Event Waveforms in Up-Count MOde............cooiiiiiiiiiiiiiieiiee e 1790
Counter-Compare Events in DOWN-Count MOGE.........c.ooiiiiiiiiiiiiieee ettt e e e enraeea e 1790
Counter-Compare Events In Up-Down-Count Mode, TBCTL[PHSDIR = 0] Count Down On

SYNCAIONIZAtION EVENT. ...ttt h e e ettt s bt e e b bt e e e sttt e sbe e e e ab bt e e aabe e e sneeeeanbeeenaes 1791
Figure 14-19. Counter-Compare Events In Up-Down-Count Mode, TBCTL[PHSDIR = 1] Count Up On Synchronization

T o | S SRR PTPR 1791
Figure 14-20. Action-Qualifier SUDMOGUIE. ..........coiiiii et b e st e e e abeee e 1792
Figure 14-21. Action-Qualifier Submodule INputs and OULPULS............eiiiiiiiiiiii e 1793
Figure 14-22. Possible Action-Qualifier Actions for EPWMxA and EPWMxXB Outputs............cccocoiiiiiiiiiicee 1794
Figure 14-23. AQCTL[SHDWAQAMODEL........ceiiiiitieiie etttk e ettt e et e sbe e e beesaeeeabeesseeaabeessbeeneesaseesbeeenneenneas 1797
Figure 14-24. AQCTL[SHDWAQBMODEL........cooiiiitieiieetie stttk e ettt e et e bt e e bt e saeeeabeesaeeenbeessbeeneesabeesseeenneenseas 1797
Figure 14-25. Up-Down Count Mode Symmetrical WavefOrmM...........coouiiiiiii e 1799
Figure 14-26. Up, Single Edge Asymmetric Waveform, with Independent Modulation on EPWMxA and EPWMxB—

F e 1YY [T o PSR SORS 1800
Figure 14-27. Up, Single Edge Asymmetric Waveform with Independent Modulation on EPWMxA and EPWMxB—

F e 11 0 1 PSPPSR TSP PPPRN 1801
Figure 14-28. Up-Count, Pulse Placement Asymmetric Waveform With Independent Modulation on EPWMXxA.................. 1802
Figure 14-29. Up-Down Count, Dual-Edge Symmetric Waveform, with Independent Modulation on EPWMxA and

EPWIMXB —— ACHVE LOW... ittt ettt ettt et at e et s kbt e bt esh bt e ke e em b e ekt e emeeebeeemteeeaeeenbeeameeenbeesnbeeneennnean 1802
Figure 14-30. Up-Down Count, Dual-Edge Symmetric Waveform, with Independent Modulation on EPWMxA and

EPWMXB — COMPIEMENTAIY ...ttt ettt ettt e bt et e e s bt e e ek bt e e aat et e sabe e e e ea b e e e eabeeennneeesaneeean 1803
Figure 14-31. Up-Down Count, Dual-Edge Asymmetric Waveform, with Independent Modulation on EPWMxA—Active

[0 SRR UURRRSURROTI 1803
Figure 14-32. Up-Down Count, PWM Waveform Generation Utilizing T1 and T2 Events...........c..cccoiiiiiiiiiiiiiicceee 1804
Figure 14-33. Dead_Band SUDMOTUIE. ... e 1805
Figure 14-34. Configuration Options for the Dead-Band SubmoOduIe..............ccooiiiiiiiiiiiiii e 1808
Figure 14-35. Dead-Band Waveforms for Typical Cases (0% < DUty < 10090).......ueueiriririiiiiiiee et 1810
Figure 14-36. PWM Chopper SUDMOAUIE. ..........oii ittt ettt e e sb e e s an e e sane e e abeeeeae 1812
Figure 14-37. PWM Chopper Submodule Operational Details. ...........coccuiiiiiiiiiiii e 1813
Figure 14-38. Simple PWM Chopper Submodule Waveforms Showing Chopping Action Only............cccoeiviiniiiiiiieeinieenne 1813
Figure 14-39. PWM Chopper Submodule Waveforms Showing the First Pulse and Subsequent Sustaining Pulses........... 1814
Figure 14-40. PWM Chopper Submodule Waveforms Showing the Pulse Width (Duty Cycle) Control of Sustaining Pulses 1815
Figure 14-41. Trip-Zone SUDMOTUIE...........ocoiiiiii et 1816
Figure 14-42. Trip-Zone Submodule Mode CONrOl LOGIC. .......cciiiiiiiiiiieiiie ettt 1820
Figure 14-43. Trip-Zone Submodule INterruPt LOGIC. ... ccoouuiiiiiiie ittt 1821
Figure 14-44. EVent-Trigger SUDMOTUIE.........cooiuiii ittt bt e e et e st e s ab e e e et e e e snteeenaneeean 1822
Figure 14-45. Event-Trigger Submodule Showing Event Inputs and Prescaled OUutputs............cccoceieiiieiiiiieiniiic e, 1823
Figure 14-46. Event-Trigger INterrupPt GENEIATON..........uiiiiii ettt ettt et e e nane s 1825
Figure 14-47. Event-Trigger SOCA PUISE GENEIALOT........ccuuiiiiiieiitii ettt e ettt e saee e e e e aibeeea 1826
Figure 14-48. Event-Trigger SOCB PUISE GENEIALON...........uuiiiiiieiiiit ettt e st e e e e e aabee e 1826
Figure 14-49. Digital-Compare Submodule High-Level BIOCK Diagram...........ccooueiiiiiiiiiiie et 1827
Figure 14-50. GPIO MUX-tO-Trip INPUL CONNECHIVIEY.......eiiiiiiiiiiie ettt e e e 1828
Figure 14-51. DCAEVTT EVENE THGGEIING ... eeiiitttiiiitite ittt ettt ettt e st e e e bt e e s abb e e e aab e e e sane e e e abe e e e anbe e e nnaeeennneeean 1831
Figure 14-52. DCAEVT2 EVENT THGGEIING. ... eteitttiiitite ittt ettt ettt ettt b e e st e e e b e e e e be e e e aab et e ane e e s aba e e e anbe e e sneeeennneeean 1831
Figure 14-53. DCBEVT1 EVENT THGGEIING. ... eeiitttiiitiie ittt ettt ettt e aa e e et e e s b bt e e aab et e sne e e s abe e e e anbe e e sneeeennneeeas 1832
Figure 14-54. DCBEVT2 EVENT THGGEIING ... etiitttiiitieeitiee ettt sttt e ettt ettt e aa et e ettt e e b et e e aab e e e sne e e e eba e e e anbe e e nneeeennneeean 1832
Figure 14-55. EVENT FIIEIING........ooiiii ettt e et e s e e e b e s e e e sae e s e e saeesanee e 1833
Figure 14-56. Blanking Window Timing Di@gram.........coouieiiiiiiiiie ittt ettt e bt e et snee e e nanee s 1834
Figure 14-57. Valley SWILCRING......cooiiiiiiiiii ittt e bt e a et s et e b e e aab et e san et e e aa b e e e aatneesneeas 1836
Figure 14-58. @PWIM X-BAR ... .ottt ettt ettt et et ekt e e e et e bt e ea bt e aaeeea bt e sheeenbeeshbeamseessbeeabeeanseenbeeanneenaeeans 1837
Figure 14-59. Simplified @PWM MOGUIE.............cocuiii e e s 1838
Figure 14-60. EPWM1 Configured as a Typical Master, EPWM2 Configured as @ Slave ...........ccccovviiiiiiiiiiie e 1839
Figure 14-61. Control of Four Buck Stages. Here FPWM1¢ FF’WM2¢ FPWM3¢ FPWM4 ............................................................. 1840
Figure 14-62. Buck Waveforms for Control of Four Buck Stages (Note: Only three bucks shown here)...........ccccccccevieens 1841
Figure 14-63. Control of Four Buck Stages. (Note: Fpyyma = N X FRUWM1) - veeeererreriiee e 1842
Figure 14-64. Buck Waveforms for Control of Four Buck Stages (Note: Fpyyma = FPWM1)--«eeerreemmmmeemmieeeiiiee e 1843

SPRUHX5! — AUGUST 2014 — REVISED MAY 2024 TMS320F2837xS Real-Time Microcontrollers 31

Submit Document Feedback

Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Figure 14-65. Control of Two Half-H Bridge Stages (Fpywma = N X FPYMA)-«eeoveeeerrmmeiiiieiiee et 1844
Figure 14-66. Half-H Bridge Waveforms for Control of Two Half-H Bridge Stages (Note: Here Fpyyma = Fpywm1)--eeeeveeeerenee 1845
Figure 14-67. Control of Dual 3-Phase Inverter Stages as Is Commonly Used in Motor Control...........cccccooeviviiienineeninen. 1846
Figure 14-68. 3-Phase Inverter Waveforms for Control of Dual 3-Phase Inverter Stages (Only One Inverter Shown)......... 1847
Figure 14-69. Configuring Two PWM Modules for Phase CONMrOl............cooiuiiiiiiiiiiii e 1848
Figure 14-70. Timing Waveforms Associated with Phase Control Between Two Modules...............ccccciiviiiiiiiiiiiniccee 1849
Figure 14-71. Control of 3-Phase Interleaved DC/DC CONVEIET..........c.ciiiiiiiiiiiiie et 1850
Figure 14-72. 3-Phase Interleaved DC/DC Converter Waveforms for Control of 3-Phase Interleaved DC/DC Converter.... 1851
Figure 14-73. Control of Full-H Bridge Stage (FPWM2 = FPUWM1) -« reeeerrrermmtreaiiieeeiie ettt 1852
Figure 14-74. ZVS Full-H Bridge WavefOrmMS...........cooiiiii et 1853
Figure 14-75. Peak Current Mode Control of BUCK CONVEIET.............uiiiiii e 1854
Figure 14-76. Peak Current Mode Control Waveforms for Control of Buck Converter.............ccooioiiiiiiiiiiiciiic e 1854
Figure 14-77. Control of Two Resonant Converter Stages...........cooiiiiiiiiiiiieie e e s 1855
Figure 14-78. H-Bridge LLC Resonant Converter PWM Waveforms. ..o 1855
Figure 14-79. HRPWM BIOCK DIBGIAIM........cuiiiiiiiii ittt s et e e e e sb e s e e s e e s e sanesanee e 1856
Figure 14-80. Resolution Calculations for Conventionally Generated PWM.............ccoooiiiiiiiiiiii e 1857
Figure 14-81. Operating LOGIC USING IMEP.........coo ittt ettt et e e e e e ebee e enee e e anbeeenae 1858
Figure 14-82. HRPWM Extension Registers and Memory Configuration..............ccocueiiiiiiiiiiie e 1859
Figure 14-83. HRPWM System INtErfacCe............ooiiiiiiii et s 1860
Figure 14-84. HRPWM and HRCAL SOUCE CIOCK..........ccuiiiiiiiiiiie ettt e 1861
Figure 14-85. Required PWM Waveform for a Requested Duty = 40.5%........cccciiiiiiiiiiiiiiciee e 1864
Figure 14-86. Low % Duty Cycle Range Limitation Example (HRPCTL[HRPE] = 0).....cccuutiiiiiiiiiiieiiiee e 1867
Figure 14-87. High % Duty Cycle Range Limitation Example (HRPCTL[HRPE] = 0)......cocceiiiiiiiiiiiiie e 1868
Figure 14-88. Up-Count Duty Cycle Range Limitation Example (HRPCTL[HRPE] = 1)...cccciiiiiiiiiiieeeiec e 1868
Figure 14-89. Up-Down Count Duty Cycle Range Limitation Example (HRPCTL[HRPE] = 1)...cccccoiiiiiiiiiieiiiiiee e 1868
Figure 14-90. Simple Buck Controlled Converter Using @ Single PWM...........ccooiiii e 1875
Figure 14-91. PWM Waveform Generated for Simple Buck Controlled Converter..............ccociiiiiiiiiiiiiiicecee e 1875
Figure 14-92. Simple Reconstruction Filter for a PWM-based DAC...........c.coi i 1877
Figure 14-93. PWM Waveform Generated for the PWM DAC FUNCHON..........cccoiiiiiiiiiici e 1877
Figure 14-94. TBCTL REGISIEN ... ..ottt ettt s e s he e s e e s ae e e ae e s eb e e sbe e sane e sbeesaneesrenans 1886
Figure 14-95. TBCTL2 REGISIEN ... ..ottt e et e s e b e e saee s b e e eneesnenaas 1888
Figure 14-96. TBCTR REGISIEN........uiiiiiiii ettt s b e s et s h e e et e e sbe s s n e e s e e s be e saneeneeaes 1889
Figure 14-97. TBSTS REGISIE ....... .ottt et s s e b e e st e e b e e s ae e e sbe e s e e saeesanee e 1890
Figure 14-98. CMPCTL REGISTEN...... ..ottt s et et e s e sae e s b e san e e aeesane s 1891
Figure 14-99. CMPCTL2 REGISIEN ...ttt et e e e e b e s e s e e e s b e e san e s abe e seneeneesane s 1893
Figure 14-100. DBCTL REGISIE.....c. ittt h e b e e s a e e s b e e sae e e be e sen e e eaeesane s 1895
Figure 14-101. DBCTLZ REGISIEN........ooiiiiiiitie ettt e e b e e s a e e s e e sae e s e e seneesaeesan s 1898
Figure 14-102. AQCTL REGISIEN ... ..o ettt st e e s e e s e e e e e e s b st e e s e e e b e e saeeeneeaes 1899
Figure 14-103. AQTSRCSEL REGISTEN........oiiiiiiiiei e 1901
FIGUre 14-104. PCCTL REGISIEI. ... .ttt ettt h et s bt e e s a bt e e et e e s bt e e e rab e e e e be e e s mreeenabeeean 1902
Figure 14-105. VCAPCTL REGISIEN.......coiiiiiieii ettt st s e e b e e s e e e b s e e sbe e s be e sanesanee e 1904
Figure 14-106. VONTCFG REGISIEN ... ..ottt s a e st e s e b e s ee e ene e 1906
Figure 14-107. HRCNFG REGISIE ..ottt s s e e sb e e s e e e b e e sneesnenaas 1908
Figure 14-108. HRPWR REGISIE ..ottt ettt ettt s e b e e s e e e b s ee e e eae e s e e s e e sanee e 1910
Figure 14-109. HRMSTEP REGISTE......ceiuiiiiiiiiiitie ettt bttt s bt e e bt e e ettt e st e e e aab e e e ebe e e s nes 1911
Figure 14-110. HRCONF G2 REGISTEN........ueeiiiiiiiiiit ettt e bttt s b et e e sttt e sab et e s be e e e nb et e sne e e s nnnee s 1912
Figure 14-111. HRPCTL REGISTEI...... .ottt e ne e e 1913
Figure 14-112. TRREM REGISIEN....... .o ettt s e e e s a e e be e s e e aeesane e e 1915
Figure 14-113. GLDCTL REGISE ...t sttt s e s e e b e s s a e e s e s e e saeesn e 1916
Figure 14-114. GLDCFG REGISIEN.........eiiiiiiie ettt st s b e s e s be e s an e e sbeesaee e s ee e e neesaenaas 1918
Figure 14-115. EPWMXLINK REGISTE.......coitiiiiiiiiieitiete ettt ettt b ettt b e bt e be e eas 1920
Figure 14-116. AQCTLA REGISIE.......cciiueieiiiie ettt e ettt e ettt e et e e e ettt e e s beeeaasseeeeasaeesbaeeeasseeeansaeesasseeeanteeeenseeesanseeas 1922
Figure 14-117. AQCTLAZ REGISTEI.....cei ettt e e e e ettt e e e e et e e e e e e s e aseeeee e e s ntaeeeaeeaasseseaaeeaasnseeeeeesnnsseeeaeeaanes 1924
Figure 14-118. AQCTLB REGISLEN........cocueieiiiii ettt ettt e et e e et e e st e e e asbeeeeasaeestseeeasseeeansaeeessseeeanseeeensneesanseeas 1925
Figure 14-119. AQCTLB2 REGISIEN......ccueieiiiiieeiit ettt e ettt ettt e ettt e e ettt e e s beeeeasteeesasaeesbseeeanseeeansaeesasseeeanteeesnseeesanseeas 1927
Figure 14-120. AQSFREC REGISIEN........uiiiiitiie ittt ettt e et e e e e e e et e e e ate e e sbeeeeesbeeeasseeesaaeeeasbeeeansaeesnseeeanseeeanns 1928
Figure 14-121. AQCSFRC REGISIEN......ccccuiiiiieiieeitiee ettt e ettt e e e e et e e e ateeessaeeessbeeeansaeesasseeessseeeasseseanseaesnseeesasseeeanns 1929
Figure 14-122. DBREDHR REGISIEN........ooiiiiiii ettt s 1930
Figure 14-123. DBRED REGISIEN........ .ot ettt st e s e s e b e e s e e e b e s ee e e sbe e sab e e sanesanee e 1931
Figure 14-124. DBFEDHR REGISIEI. ... .eiiiiiiiiiiii ettt ettt e sttt e e saa e e e et e e sat e e e naneeeanbeeenae 1932
Figure 14-125. DBFED REQISIEN.........uiiiie ettt e e b e s e e e b e e s e e b e sare e saeesane s 1933

32

TMS320F2837xS Real-Time Microcontrollers

SPRUHX5I — AUGUST 2014 — REVISED MAY 2024
Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
Figure 14-126. TBPHS REGISIEN..... ..o et st a e e s bt e s e e e eeaneene e 1934
Figure 14-127. TBPRDHR REGISIEN........oiiiiii e st eeeseeesaeeesreesae e 1935
Figure 14-128. TBPRD REGISIEN....... ittt st st e s e sh e e st e b e e s e e e b e san e e saeesane s 1936
Figure 14-129. CIMPA REGISTEN ...ttt a e st e e ettt oo ettt e o bt e e e ab et e eab et e e bb e e e ante e e sneeeennnee s 1937
Figure 14-130. CIMPB REGISTEN. ... .ottt et st e e e s e s b e e bt e see e e sbe e sae e e s beeeneesaenaas 1938
Figure 14-131. CIMPC REGISIEN...... .ottt sttt h et e e st e e b e e st e e b s ae e e sbe e s e e s e e sanee e 1939
Figure 14-132. CIMPD REGISTEN...... .o ittt sttt ettt e s e e b e e s e e b e s ae e e sbe e s e e s e e sanee e 1940
Figure 14-133. GLDCTLZ REGISIEN. ...ttt et s a e s e e e b e e s e e e b e e e e e e b e san e e saeesane s 1941
Figure 14-134. SWVDELVAL REGISTE ......c.uiiiieetii ittt sttt ettt s et e et e s et e e bt e ssbeebeessbeesbeeanseesbeeanneesanean 1942
Figure 14-135. TZSEL REJISIEN.......c.uiiiiiiiie ittt et s e e et e e s ae e e b e e st e e b e e s e e e b e sareesaeesane s 1943
Figure 14-136. TZDCSEL REGISTEN........coiiiiiiieie e et a e st e e sae e e te e sneesne e 1945
FIgure 14-137. TZCTL REGISIEN.... ..o ittt et sttt e s e e e b e e s e e e b e e s e e e be e saneesaeesane s 1946
Figure 14-138. TZCTL2 REGISIEN........oi ottt st h e e e e b e e s e e e b e sane e sae e s 1948
Figure 14-139. TZCTLDCA REGISIEN.......ooiuiiiiieiii ettt et a e s e e sbe e saae e see e e aeesae s 1950
Figure 14-140. TZCTLDCB REGISIEN. ... ..eii ittt e bt e bt e e st e e s be e e e ebb e e e et e e s aee e e naneeeas 1952
Figure 14-141. TZEINT REQGISIEN.......c. ittt b e st e s e e b e e s e e e b e e s eae e sae e s e e sanesanee e 1954
Figure 14-142. TZFLG REGISIE ... ..ottt s e e s e e bt e s e e et e e s e e e beeeneesaenaas 1955
Figure 14-143. TZCBCFLG REGISIEN......ccitiiiiiiiiiiiie ittt ettt b ettt e e ekt e e eab et e s b et e e bt e e sabaeesneeeeasbeeenaes 1957
Figure 14-144. TZOSTFLG REGISIEN.......ooiuiiiiieie ettt et e e s e s e e s a e sae e ae e 1959
Figure 14-145. TZCLR REGISIEN ... ..ottt et s e e b e e s e e b s ee e e sae e san e e s e e sanee e 1961
Figure 14-146. TZCBCCLR REGISIET.......eiitiiiiiieiie ittt sttt et h et e e s et et e e s st e e beeemeeenbeesmeeenbeesnbeenneennneas 1963
Figure 14-147. TZOSTCLR REGISIEN........uiiiiiiiiiei ettt s e e b s s e e e s e e e e saneene e 1964
Figure 14-148. TZFRC REGISIE ... ettt et b e s b e e e e s e e sae e s abe e sae e e aeesan s 1965
Figure 14-149. ETSEL REGISIE ....... oot bbbt e s s e e s ne e sae e 1966
Figure 14-150. ETPS REGISIEN........o.iii ittt s e e s s e e e bt e s e e e s be e saa e e sbeesneesaenans 1969
FIure 14-151. ETFLG REGISTEN......co ittt ettt ettt ettt e eh bt e e et e e st e e e sab e e e et bt e e anbe e e sabeeeaabbeeeanee 1972
Figure 14-152. ETCLR REGISIEI. ... . uiiiiiiiiiii ettt ettt et e s ab e e et e e s be e e rab e e e et e e e e neeeenabeeean 1973
Figure 14-153. ETFRC REGISIEN......coi ittt ettt ettt s bt e et bt e e eab et e s bt e e e b bt e e eabe e e s nneeeanbeeenaes 1974
Figure 14-154. ETINTPS REGISIE.......oi ittt ettt b e bt b et e e s a et e et e e ettt e sab e e e e bt e e e anteeenanees 1975
Figure 14-155. ETSOCPS REGISTEN......coiutiiiiitiieiiiie ettt ettt ettt ettt e bt e ettt eeb et e e sa bt e e et et e eab et e sabe e e e bb e e e anteeenanees 1976
Figure 14-156. ETCNTINITCTL REGISTEI ... .eeiuiiiiieiiieie ittt ettt sttt e sttt et e et e et e sateesaeeenbeesaeeenbeessbeenseesnbeenseesnnee e 1978
Figure 14-157. ETCNTINIT REGISIEI. ... ..eiiiiii ittt s e h e e e st e s bt e bt e e et e e s aee e e nnneeeas 1979
Figure 14-158. DCTRIPSEL REGISIEN.......cciuiiitiiiiieitit ettt ettt et e st e st eebeeseeeeteesaeeebeeemeeenbeesmeeenbeesnbeenneesnneas 1980
Figure 14-159. DCACTL REGISTET......ciuiiiiiiiii ittt a ettt e et e e h et e e s bt e e e bt e e e eane e e aabe e e sanbeeesaneeeanbeeenans 1982
Figure 14-160. DCBCTL REGISIEN ...ttt et s s e e s s he e e ae e s ab e e sbe e sae e e s beeeneesaenans 1983
Figure 14-161. DCFCTL REGISIEN..... ..ottt h e st e b e e b e sere e sae e s 1984
Figure 14-162. DCCAPCTL REGISIEN. ... .iitiiiiieitie ettt ettt ettt e st e e st e ea b e e sheeenbeesteeemaeesebeesbeeanseenbeeanseenaeeans 1986
Figure 14-163. DCFOFFSET REGISTET. ... ..t iiiiiiiitie ittt sttt sttt e et e et e e teesaeeenbeesneeenbeessseenbeesnbeesseesnneeen 1988
Figure 14-164. DCFOFFSETCONT REGISIEN ... .ccuetitiiiiieitie ittt sttt st st et e st e et esteeebeesaee e beesnteebeesnseesseesnbeesneesnneees 1989
Figure 14-165. DCFWINDOW REQISET........eeitiiiiieitit ittt ettt ettt et e st et eete e sbeeameeeebeeenbeesaeeenbeesneeenbeesnseenneesnneas 1990
Figure 14-166. DCFWINDOWO CNT REGISTEN......ccitieiiiiiiie ittt ettt sttt et e sete e beess b e e saeesmbeesbeeeseesnseesteesneeeees 1991
Figure 14-167. DOCAP REGISTET.........uiiiiiiiiiieiee ittt ettt e bt e bt e bt e e sk bt e e et bt e e sttt e sab e e e et be e e anteeesabeeeaanbeeeanee 1992
Figure 14-168. DCAHTRIPSEL REGISTEN. ... .coiuiiiiieititeitie ettt ettt ettt et e e bt e et e sae e e beesmeeenbeesneeebeesnbeenneesnneas 1993
Figure 14-169. DCALTRIPSEL REGISTE.........ieiiiiiieiiii ettt ettt ettt ettt sb e et e e st e e beesae e e beesneeebeesneeeneennee 1995
Figure 14-170. DCBHTRIPSEL REGISTEN . .....cciuiiiiieititeitieee ettt sttt ettt sttt e s bt e bt e s ae e e be e st e e beeeneeenbeesnbeenneesnneas 1997
Figure 14-171. DCBLTRIPSEL REGISTEN.........ieiiiiiieiiii ettt sttt sttt et sb e et e et eeteesae e e beeeneeebeesneeeneesnee 1999
Figure 14-172. HWVDELVAL REGISLET.......ceiiieitiiiiieitie ettt ettt ettt et e sttt et e sae e e beeamte e bt e embeesaeeanbeeameeanbeesnbeenneesnreen 2001
FIgure 14-173. VONTVAL REGISTIEI. ... .eiiiiiiiiiit ittt ea e s et ettt e eab e e s bt e e bt e e e eabe e e s bt e e anne e e e 2002
Figure 15-1. Capture and APWM Modes Of OPEratioN..........ccuiiiiuiiiiiiieeiiie ettt e 2018
Figure 15-2. Counter Compare and PRD Effects on the eCAP Output in APWM Mode..........cocoeiiiiiiiiiiiiiiieeieeeeee e 2019
Figure 15-3. @CAP BIOCK DIGGIAM.....c.uuiiiiiieiiiit ettt et a ettt e ettt e e bt e e e sa bt e e e bt e e eaae e e aabe e e snbeeesaneeeanbeeenans 2020
Figure 15-4. EVENt PreSCale CONMIOL...... ..ottt ettt et e e bt e e rab e e e s bt e sat e e e saneeeabeeenans 2021
Figure 15-5. Prescale FUNCHON WaVEIOIMS. .........ii ittt ettt sb e be e e et e e s e e e nnnee s 2021
Figure 15-6. Details of the ContinUOUS/ONE-ShOt BIOCK...........cooiiiiiiiiiii e 2022
Figure 15-7. Details of the Counter and Synchronization BIOCK...............cuuiiiiiiiiiiiii e 2024
Figure 15-8. Time-Base Counter Synchronization SChemIE............coiiiiiiiiiii e 2025
Figure 15-9. INterrupts in @CAP MOGUIE..........coiiiiiiieie ettt e bbb e et e e et e s e e e e nabee s 2026
Figure 15-10. PWM Waveform Details Of APWM Mode Operation.............coouiiiiiiiiiiiieiiee e 2027
Figure 15-11. Time-Base Frequency and Period CalCulation.............c.oiiiiiiiiiiiiiiie e 2028
Figure 15-12. Capture Sequence for Absolute Time-stamp and Rising-Edge Detect............ccccviiiiiiiiiiiiiiiiniceeeeee 2029
Figure 15-13. Capture Sequence for Absolute Time-stamp with Rising- and Falling-Edge Detect..............ccccoociiiniiennnneen. 2030

SPRUHXS5I — AUGUST 2014 — REVISED MAY 2024

TMS320F2837xS Real-Time Microcontrollers 33

Submit Document Feedback

Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Figure 15-14. Capture Sequence for Delta Mode Time-stamp and Rising Edge Detect...........ccccovoiiiiiiiiiiiiiiiic e, 2031
Figure 15-15. Capture Sequence for Delta Mode Time-stamp with Rising- and Falling-Edge Detect............ccccoooveeiiienenen. 2032
Figure 15-16. PWM Waveform Details of APWM Mode Operation...............ccciiiiiiiiiiiiiiiesee e 2033
FIUre 15-17. TSCTR REGISTIEI. ... .ttt ettt ettt e e bt e e s ettt e s b et e e b bt e e eabee e s beeeeanbeeenaee 2037
Figure 15-18. CTRPHS REGISIEN...... ..o et s e s e s ae e 2038
Figure 15-19. CAPT REGISIEN...... .ottt s s e e s s ae e e be e s eb e e s be e san e e sbeesneesaenaas 2039
Figure 15-20. CAP2 REGISTEN........oi ittt s e e e e s ae e e bt e s e e e s be e san e e steesneesaenaas 2040
Figure 15-21. CAP3 REGISTEN...... .ottt st s e e e e s he e e bt e s e e e s be e san e e sbeesneesaenans 2041
(o [0 (I R A 07 Y B =T [ ) (=T OSSP PPPUPP 2042
Figure 15-23. ECCTL REGISIEN ... ittt et h e b e e e s a e s b e e sae e e b e sen e e aeesane s 2043
Figure 15-24. ECCTL2 REGISIEN ... it ettt e et e b e e e s i e e s b e sae e e b e sen e e eaeesane s 2045
Figure 15-25. ECEINT REGISTEN.....ccctiiiiiiiie ittt ettt e bt e st e bt e e sa bt e e et b e e eab et e sab et e e bt e e e anteeenanees 2047
Figure 15-26. ECFLG REGISIEN.........iiiii ettt st e st s e e et e e s b e s st e e s e e e be e saneenee e 2049
Figure 15-27. ECCLR REGISIEN ... .ottt st h e st e bt e e e b e sare e sae e es 2050
Figure 15-28. ECFRC REGISIEN.........uiiiiii ettt s h e e s e s ee e e et e s ae e e sb e e sae e e sbeeeneesnenaas 2051
Figure 16-1. Optical ENCOAEI DISK........ccui i et b e sere e sae e 2055
Figure 16-2. QEP Encoder Output Signal for Forward/Reverse MOVEMENT...........cocciiiiiiiiiiiic e 2055
Figure 16-3. INndeX PuISE EXAMPIE..........oomiiii et s e e eeae e saen e 2056
Figure 16-4. Functional Block Diagram of the €QEP Peripheral...........ccoo ittt 2059
Figure 16-5. Functional Block Diagram of Decoder URit..............coooiiiiiiii it 2061
Figure 16-6. Quadrature Decoder State MacChiNe............cooiiiiiiiii et 2062
Figure 16-7. Quadrature-clock and Direction DECOTING.........cccciiuiiiiiiiii it 2063
Figure 16-8. Position Counter Reset by Index Pulse for 1000-Line Encoder (QPOSMAX = 3999 or OXFIF).........ccccvvernnnen. 2065
Figure 16-9. Position Counter Underflow/Overflow (QPOSMAX = 4)......ooiiiiiiiiiiie et 2066
Figure 16-10. Software Index Marker for 1000-line Encoder (QEPCTLIEL] = 1)....eiiiiiiiiiiiiieeee e 2068
Figure 16-11. Strobe Event Latch (QEPCTLISEL] = 1)....uiiiiiiieeiie ettt sttt sttt e sttt e snee e beeeneeenaeean 2068
Figure 16-12. eQEP PoSition-ComMPare UNiL...........ooouiiiiiiiiiiiii ettt e et e e e e et e e e e s esbe e e e e e sansaseeaeeesnnsaeeeas 2070
Figure 16-13. eQEP Position-compare Event Generation POINts..............cociiiiiii e 2071
Figure 16-14. eQEP Position-compare Sync Output Pulse StretCher............cooiiiiiiiiiiii e 2071
Figure 16-15. €QEP Edge Capture UNit............ocuiiiiiiiiiiii ettt ettt e e e st e e e ta e e e sse e e snbeeeensseesenseeesnreeean 2073
Figure 16-16. Unit Position Event for Low Speed Measurement (QCAPCTL[UPPS] = 0010).....cccccvviriiiiiriieiiiiieeieeenieene 2074
Figure 16-17. eQEP Edge Capture Unit - TIMING DEtailS.............cooiiiiiiiiiiiiie e 2074
Figure 16-18. €QEP WatChAOG TiMET.........uiiiiiiie ittt ettt e st e e e st e e e eat e e e sbe e e et beeeeaseeesbaeesasseeesnsaeesnsseeaasseeeennes 2076
Figure 16-19. @QEP UNit TIMEI BASE........cciiiuiieiiiie ettt e e et e e ettt e st e e e s ta e e e aseeesabeeeasaeeeansseesnbeaeensseesanseaesnseeas 2076
Figure 16-20. €QEP INterrupt GENEIAtION. ...........ii ittt e et e e e e e st e e sestee e ssseeesbaeesanseeesnseeessseesnns 2077
Figure 16-21. QP OSCNT REGISIEN......ccuiiiiieiiie it ettt e ettt e et e e st e e e etee e e e aa e e e s teeesasseeessseeeanseeessseeessseeeansseessseeesnseeean 2079
Figure 16-22. QPOSINIT REGISIEN..... ..ottt e e s e b e s e e b e e s e e e b e sereesae e s 2080
Figure 16-23. QPOSMAX REGISIEN . ........ueiiiieii ittt sttt e e e e e s h e e b e e s e e e b e e s e e e b e saneesaeesane s 2081
Figure 16-24. QPOSCIMP REGISTET........eiiiiiiiiiiit ittt ettt ea e e e et e sttt e e eaae e e aabe e e snne e e saneeeanbeeenan 2082
Figure 16-25. QPOSILAT REGISIET ... ..ot st e e s e sbe e saee e s ee e s neesaeeea 2083
Figure 16-26. QPOSSLAT REGISIEN........oiiiiiiie et st e e r e saee e 2084
Figure 16-27. QPOSLAT REGISIEN. ...ttt st e et s e e e b e s b e e e be e s an e e sbeesaneeseeeeneesaeneas 2085
Figure 16-28. QUTMR REGISIEN.......c..uiiiiiiiie ittt e e e e s h s b e e s e e e b e e s e e e b e sareesaeesane s 2086
Figure 16-29. QUPRD REGISTE.......eiiiuiiiiiiiie ittt bt e sttt s bt e e e b bt e e eabe e e sbe e e e s bt e e eabee e sbeeeeanbeeenae 2087
Figure 16-30. QWDTMR REGISTE........coiiiiiiiii ettt st e e s e e s s e e e ebe e s e e s aeesanee e 2088
Figure 16-31. QWDPRD REGISIEN.........ueiiii ittt sttt s s b e e s e s b e e e e e e s b e e et e e sae e et e e sneesneeaas 2089
Figure 16-32. QDECCTL REGISIEN..... ..ottt b e s e e b e e s e e e b e seneesae e s s 2090
Figure 16-33. QEPCTL REGISIE ... ..ottt ettt ettt e e ae e e e s b et e e bt e e saae e e et e e e snbe e e saneeeabeeenan 2092
Figure 16-34. QCAPCTL REGISIE ... .o ettt e e s b s st e e s e e e e e saneene e 2094
Figure 16-35. QPOSCTL REGISIET ...ttt s e e sb e e s e e b e e s e e b e san e e sae e as 2095
Figure 16-36. QEINT REGISIEN ... ..ot sttt st e s et s e e e e e e e s be s b e e s e e e be e saneenee e 2096
Figure 16-37. QFLG REGISIE........oiiiiiie ettt b e e e e e s e e sae e b e sen e e aeesane s 2098
Figure 16-38. QLR REGISIEN ...ttt s e et e e s b e s st e e s e e et e saneenee e 2100
Figure 16-39. QFRC REGISIE . ... ..ottt e bt e et et e b et e e ea bt e e et et e eab et e sab e e e e bt e e e anteeenanes 2102
Figure 16-40. QEPSTS REGISIEN ...t ettt b et e e s e e b e e st e e b e e s e e e sbe e sab e e saeesanee e 2104
Figure 16-41. QCTMR REGISIEN.......c..uiiiiiiiie ettt st s h e e e e s e s e b e e s e e b e e s e e e b e saneeeaeesane s 2106
Figure 16-42. QCPRD REGISTE .......eiiiiiiiiiiie ittt b e e sttt e s b et e e b bt e e sab et e s b et e e b bt e e eabeeesnneeeanbeeenae 2107
Figure 16-43. QCTMRLAT REGISIE........uiiiieee it s e e e s e s b e e saa e e aeesaeeeseeas 2108
Figure 16-44. QCPRDLAT REGISIEN.......coiuiiiiiiie ittt bbb e e b e s h e e e e s ae s b e e s e e e r e e s aneene e 2109
Figure 17-1. SPI CPU INTEITaCE. ..... ..ottt er e e e saneere e 2114
Figure 17-2. SPI Interrupt Flags and Enable LOGIiC GENEratioN..............cuiiiiiiiiiiiiiiie ittt 2117

34

TMS320F2837xS Real-Time Microcontrollers

SPRUHX5I — AUGUST 2014 — REVISED MAY 2024
Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

13 TEXAS
INSTRUMENTS

www.ti.com

Table of Contents

Figure 17-3.
Figure 17-4.
Figure 17-5.
Figure 17-6.
Figure 17-7.
Figure 17-8.
Figure 17-9.
Figure 17-10
Figure 17-11
Figure 17-12
Figure 17-13

Figure 17-14.
Figure 17-15.
Figure 17-16.
Figure 17-17.
Figure 17-18.
Figure 17-19.
Figure 17-20.
Figure 17-21.
Figure 17-22.
Figure 17-23.
Figure 17-24.
Figure 17-25.

Figure 18-1.
Figure 18-2.
Figure 18-3.
Figure 18-4.
Figure 18-5.
Figure 18-6.
Figure 18-7.
Figure 18-8.
Figure 18-9.
Figure 18-10
Figure 18-11
Figure 18-12
Figure 18-13
Figure 18-14
Figure 18-15
Figure 18-16
Figure 18-17
Figure 18-18
Figure 18-19
Figure 18-20
Figure 18-21
Figure 18-22
Figure 18-23
Figure 19-1.
Figure 19-2.
Figure 19-3.
Figure 19-4.
Figure 19-5.
Figure 19-6.
Figure 19-7.
Figure 19-8.
Figure 19-9.
Figure 19-10
Figure 19-11
Figure 19-12
Figure 19-13
Figure 19-14
Figure 19-15

ST LY N e oYl B IE= T =1 4 o SO PRSP PUPROt 2118
SPI MaSter/SIave CONNECHON. ... ....iiiutiiiitiee ettt et s bt e e re et e et e e snt e e e sabeeeaateeesnees 2119
SPI Module Master CONfIGUIALION. .........cittiiiiii ettt e bttt e e et e e e sabe e e sbeeeeaibeeeaaes 2121
SPI Module Slave CONfIQUIALION. .........coiiiiiiiii ettt e et e st e sbe e e e nnbeeeeaee 2122
1 (01 I QST Te o T 1 I o) o] o S USSP PUS 2125
SPI: SPICLK-LSPCLK Characteristic when (BRR + 1) is Odd, BRR > 3, and CLKPOLARITY =1......cccccouee. 2126
SPI 3-Wire Master MOTE.........ciiuiiiiiiiie ettt ettt e s bt e e a e e sab e e e e ba e e s enteeenanes 2128

<SP 3-WIre SIAVE IMOE........ciiiiiieiiie ettt b ettt e e bt e e st s et e et e et s 2129
L FIVE BitS PEI CAraCLET. ...ttt ettt e et e et e e sne e e e nbreeen 2132
. SPI Digital Audio Receiver Configuration USing TWO SPIS...........coiiiiiiiiiiiiiic e 2135
. Standard Right-Justified Digital Audio Data FOrmat..............cooiiiiiiiiiiii e 2135
T (010 S =T 1 (] SRS OT SRR 2141
T (O I I =T 1 Y PSR PPOTPRTPPP 2143
SPISTS REGISIEN. ...ttt a et o et e e bt e e sttt e sab et e e bb e e e et e e s ne e e e nanee s 2145
SPIBRR REGISIEN ...ttt ettt b e h e e e bt e e bt e e ehb et e e bt e e e e na e e abe e e 2147
SPIRXEMU REGISTEN. ...ttt ettt sttt ettt e st e s he e et e e s b et e bt e shb e e beesmeeeebeeanbeesseeanbeenneeentes 2148
SPIRXBUF REGISTEN........eiitiiiiiiesiie ettt ettt ettt ettt e e bt e s st esaeesabeesbeeembeesbeeenbeesseeenbeeeneeenbeesnneenneeans 2149
SPITXBUF REGISTEN ... ittt sttt e sttt et e e sbe e e bt e she e e bt e eaeeebeeameeenbeesmbeeaseesnbeesneeenneee 2150
SPIDAT REGISIE ...ttt ettt b e e ettt oot et e o bt e e ea bt e e e ae e e e ehb e e e et et e nn et e e be e e ataeenan 2151
ST | ol I =T ] (=T S VSO POPPPP 2152
T | Sy (=T 1] (= O PSP UP PP PRI 2154

SPIFFCT REGISTEN ...ttt b ettt e e bttt e eab e e e e bt e e sttt e eabe e e e be e e e ante e e nanes 2156

SPIPRIREGISIET. ... ittt a ettt e e bt e e sttt e sb et e et b e e et e e nare e s 2157
1O I 07 o U I 131 (T4 7= Lo T OSSP PP PP 2161
Serial Communications Interface (SCI) Module BIOCK Diagram............ccoouieiiiiiiiiieieiiieeeiee e 2163
Typical SCI Data Frame FOrMAtS........cc.uiiiiiiiiie ettt st e et e e nanee s 2165
Idle-Line Multiprocessor Communication FOrMAL..........ccueiiiiiiiiiiiiie e 2167
Double-Buffered WUT @nd TXSHF ...ttt sttt be e nteesneesnneas 2168
Address-Bit Multiprocessor Communication FOrMAt............oocuiiiiiiiiiiiii e 2169
SCI Asynchronous CommuniCatioNS FOMMAL...........coiiiiiiiiii et 2170
SCI RX Signals in CommuNiCatioN MOGES..........cciiuiiiiiiiii ittt e e saree s 2171
SCI TX Signals in CommUNICAtIONS MOGE..........coouiiiiiiiiiiiie et e e 2172

. SCI FIFO Interrupt Flags and ENabIE LOGIC........ccuuiiiiiiiiiii et 2176
- SCICCR REGISTEI. ...tttk e e ettt e s bt e ek e e e et et e s bt e e ae b e e e eabeeeenneeeanbeeeaa 2180
B0 [0 I B B (=T 1] (= S PSP OU PP UPPPPI 2182
. SCIHBAUD REGISIET......ceiutiieiiiit ettt ettt ettt ettt s bt e e e bt e e s bt e e sab et e e b bt e e aabe e e sabe e e enr e e e anneas 2184
. SCILBAUD REGISTE. ... .ttt ettt ettt ea et e sa et e et e e e aab e e e s be e e e bt e e e eane e e e beeeeanbeeenae 2185
O [0 I I (=T 1] (= S PSP TP TPPPI 2186
 SCIRXSET REGISTEN. ...ttt ettt e bt e st e e s bt e e e b bt e e eabe e e st e e e enr e e e naneas 2188
- SCIRXEMU REGISTE ......eee ittt ettt e s a et e et e e e st e e e s bt e e e bb e e e eane e e sbeeeeanbeeenaes 2191
- SCIRXBUF REISTET . ....ce ittt ittt ettt ettt e e bt e e sttt e sabe e e e kb e e e at e e e sa b e e e ebb e e e enneeenaneee s 2192
SCITXBUF REGISTEN ...ttt ettt bt ettt e et e e bt e e aa b et e ebe e e e ab b e e e aabe e e snbeeennneeean 2194
O] | o D G =T 1 ] P U PUPPOPPPPPPPRN 2195
c SCIFFRX REGISTEN. ...ttt ettt ekt e ettt e s b et e ea bt e e e bt e e e aab e e e aa bt e e sbee e e saneeeanbeeenan 2197
O] | O B L To 1] (= SRS UPR PRI 2199

O] | S I (Yo 151 (= O PSP OPPPP PSRN 2200
Multiple 12C Modules CONNECLEA.........couiiiiiii ittt et e et eear e e 2204
12C Module Conceptual BIOCK Di@gram..........ciiiuieiiiiie ittt ebt e e e e e eaneas 2207
Clocking Diagram for the 12C MOGUIE..........cocuiiiiiii ettt e e e e 2207
Roles of the Clock Divide-Down Values (ICCL and ICCH)........cooiiiiiiiiiiieie e 2208
Bit Transfer 0N the 120 DUS........cooiiiiie ettt e bt e et ennee e sanee s 2209
12C Slave TX / RX FIOWCREM. .......coitiiiieie ettt ettt ae e et e st e e beesnbeeneesnneas 2211
12C Master TX / RX FIOWCRAI. .......coiiiiiiiiie ettt et e e rbn e e e e 2212
12C Module START and STOP CONAIIONS. .......ciiiiiieiiieiiesie ettt s e e eeesneeeees 2213
12C Module Data Transfer (7-Bit Addressing with 8-bit Data Configuration Shown)..........cccccceiviiiiiieiiiienns 2214

. 12C Module 7-Bit Addressing Format (FDF = 0, XA = 0in [2CMDR).......cocoutiiiiiiiiiiie e 2215
. 12C Module 10-Bit Addressing Format (FDF = 0, XA = 1IN I2CMDR)......ccuetiiiiiiiiiiiieee e 2215
. 12C Module Free Data Format (FDF = 1 in [2CMDR)......cccutiiiiiieiiiie ettt 2216
. Repeated START Condition (in This Case, 7-Bit Addressing FOrmat)...........coccceiiiiiiiiiiiiiiiee e 2216
. Synchronization of Two 12C Clock Generators During Arbitration.............cceeiiiiiiiiiiiiee e 2217
. Arbitration Procedure Between Two Master-TranSmitters..........ccoovuiiiiiiiiiiiie e 2218

SPRUHXS5I — AUGUST 2014 — REVISED MAY 2024 TMS320F2837xS Real-Time Microcontrollers 35

Submit Documen

t Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Figure 19-16. Pin Diagram Showing the Effects of the Digital Loopback Mode (DLB) Bit..........cccccooiiiiiiiiiiiiiieiieeeeec e 2219
Figure 19-17. Enable Paths of the 12C Interrupt REQUESES. ........oooiiiiiii e 2222
Figure 19-18. Backwards Compatibility Mode and Forward Compatibility Bit, Slave Transmitter.............cccccoiiiniiinnnen. 2223
Figure 19-19. 12C FIFO INTEITUPL. ......eeiiiiie ittt h ettt e s bt e e s ab et e et et e s bt e e e sab e e e eabe e e s neeeenaneeean 2224
Figure 19-20. [2COAR REGISTEI . ......eiiiiiiiiiiie ettt bt e ettt e e he e e e s b et e ebe e e e saa e e e aabe e e snbe e e saneeeanbeeenans 2229
Figure 19-21. I2CIER REGISTE ... ..eii ittt ettt h ettt e bttt e eh bt e e et et e e st e e e sab e e e ettt e e anbeeesabeeeeasbeeeanee 2230
Figure 19-22. [2CSTR REGISTEN.........uiiiiiiii ittt h e s bt e bttt e s ab e e et et e sbb e e e sab et e et e e e nnneeenabeeean 2231
Figure 19-23. [2CCLKL REGISTET ...ttt ettt ettt e bt e bttt e sa bt e e et bt e s at e e e sa b e e e et bt e e eabeeesabeeeeanbeeennee 2235
Figure 19-24. [2CCLKH REGISIEN. .......uiiiiiiieitie ettt h ettt s bt e e sa et e et e e et et e sab e e e e abb e e e anteeenanees 2236
FIGUre 19-25. [2CCNT REGISTEN ... .eeiiitiiiitite ettt b e e ettt e s b et e e b bt e e eabe e e sbe e e e s bt e e eabee e s nneeeanbeeenaee 2237
Figure 19-26. I2CDRR REGISTE. ... ...ttt ettt ettt e e a et e e ettt e s bt e e e sane e e aabe e e snb e e e saneeeabneenan 2238
Figure 19-27. I2CSAR REGISIE ..ottt ettt e bt e sttt s bttt e b bt e e e ettt e s bt e e e s be e e eabte e s anbeeeanbeeenaee 2239
Figure 19-28. I2CDXR REGISTEN......ccuuiiiiiiiie ittt ettt et e bt e ettt e e bt e e e sa bt e e et b e e eab et e sab e e e ettt e e anteeenanees 2240
Figure 19-29. I2CMDR REGISIEI.........iiiiiiiiitie ittt h et e sttt e bt e e s h bt e e et e e e e bb e e e sab e e e et e e e e neeeenaneeean 2241
Figure 19-30. I2CISRC REGISTET ... ..uiiiiiiie ittt bttt e bt e e s h bt e e ettt e eab et e sab e e e e bt e e e anteeenanees 2245
Figure 19-31. [2CEMDR REGISTEI.......uiiiiieiiiiiie ettt bt e ettt e bt e e sa bt e e e bt e eab et e sab e e e e bb e e e anteeenanes 2246
FIGUre 19-32. I2CPSC REGISTE ... .eeiiieiiiiitite ettt e bt e sttt s bt e et bt e ettt e s bt e e e aa b e e e eabee e s nneeeanbeeenaes 2247
FIUre 19-33. [2CFFTX REGISTEN. ..ottt h et e bt e e e b bt e e et e e e ae e e e sa bt e e e abb e e e ante e e saneeesabbeeeanee 2248
Figure 19-34. [2CFFRX REGISTEN ...ttt ettt b e e ettt s bt e ek bt e e sab et e s be e e e s bt e e eabeeesnneeeanbeeenae 2250
Figure 20-1. Conceptual Block Diagram of the MCBSP..........c..oi i 2256
Figure 20-2. MCBSP Data Transfer PathS...........ooiiiiiiiii ettt e e e nebee e 2257
Figure 20-3. COMPANING PrOCESSES. ......coiiuiiiiitiieiitt ettt ab ettt e bt e s ab et e st e e s bb e e e rab e e e ebe e e e aneeeenabeeean 2258
Figure 20-4. y-Law Transmit Data Companding FOMMAL...........oouiiiiiiiiiii e 2258
Figure 20-5. A-Law Transmit Data Companding FOIMMAL............cuiiiiiiiiiiii e e 2258
Figure 20-6. Two Methods by Which the McBSP Can Compand Internal Data..............ccceeiiiiiiieiiiieeeeeeee e 2259
Figure 20-7. Example - Clock Signal Control of Bit Transfer Timing..........ccooriiiiiiiii e 2259
Figure 20-8. McBSP Operating at Maximum Packet FrEQUENCY.........coccuiiiiiiiiiiii it 2261
Figure 20-9. Single-Phase Frame for @ MCBSP Data Transfer..........c.ooi it 2262
Figure 20-10. Dual-Phase Frame for a MCBSP Data TranSfer..........oouiiiiiiiiiiii et 2262
Figure 20-11. Implementing the AC97 Standard With a Dual-Phase Frame.............cccooiiiiiiiiiiiei e 2263
Figure 20-12. Timing of an AC97-Standard Data Transfer Near Frame Synchronization..................cccooiiiiiiiinis 2263
Figure 20-13. McBSP Reception Physical Data Path.............cuiiiiiiiii e 2264
Figure 20-14. McBSP Reception SigNal ACHIVILY...........eii ittt e et 2264
Figure 20-15. McBSP Transmission Physical Data Path............ccoouiiiiiiiiiii e 2265
Figure 20-16. McCBSP Transmission Signal ACHVILY.........ocuiiiiiiiiiiii ettt 2265
Figure 20-17. Conceptual Block Diagram of the Sample Rate Generator..............ccueviiiiiiiiiiiiiiiee e 2267
Figure 20-18. Possible Inputs to the Sample Rate Generator and the Polarity Bits...........ccocoviiiiiiiiei e 2269
Figure 20-19. CLKG Synchronization and FSG Generation When GSYNC =1 and CLKGDV = 1.......cccocoiiiiiiiiieeinieens 2271
Figure 20-20. CLKG Synchronization and FSG Generation When GSYNC =1 and CLKGDV = 3..........cccceiviiiiiiieiinieeens 2272
Figure 20-21. Overrun in the MCBSP RECEIVET........cooiuiiiiiii ittt et s st e e e e e nbneeenes 2274
Figure 20-22. Overrun Prevented in the MCBSP RECEIVET..........cooiiiiiiiiii i 2275
Figure 20-23. Possible Responses to Receive Frame-Synchronization PUlSEs............ccccviiiiiiiiiiiici e 2275
Figure 20-24. An Unexpected Frame-Synchronization Pulse During a MCBSP Reception..........ccccccvvviiiiiiieiiniieccicc e, 2276
Figure 20-25. Proper Positioning of Frame-Synchronization PUISES............c.ccoiiiiiiiiiiii e 2277
Figure 20-26. Data in the McBSP Transmitter Overwritten and Thus Not Transmitted............ccccoeiiiiiiiiinc e, 2277
Figure 20-27. Underflow During MCBSP TranSmMiSSION...........cciuiiiiiiiiiiiiie ittt sttt e e e sinee e 2278
Figure 20-28. Underflow Prevented in the MCBSP TranSmMitter. ..........oooiuiiiiiiiiiiii e e 2279
Figure 20-29. Possible Responses to Transmit Frame-Synchronization PUISES............c.ciiiiiiiiiiciiiece e 2279
Figure 20-30. An Unexpected Frame-Synchronization Pulse During a MCBSP TransmisSion...........ccccocvveinieeiiiiiee s 2280
Figure 20-31. Proper Positioning of Frame-Synchronization PUISES. ..ot 2281
Figure 20-32. Alternating Between the Channels of Partition A and the Channels of Partition B..............ccccooviiiiiiiiiiinnns 2284
Figure 20-33. Reassigning Channel Blocks Throughout a MCBSP Data Transfer..............cocciiiiiiiiiiiiiiiieeeee 2284
Figure 20-34. McBSP Data Transfer in the 8-Partition MOdE..............ooiiiiiiiiii e 2285
Figure 20-35. Activity on McBSP Pins for the Possible Values of XMCM...........cooiiiiiiiiiii e 2289
Figure 20-36. TyPIiCal SPI INTEITACE.......ccoiiiiiiiie ettt sttt e e et e e et e e e sbeeeeaibeeeanee 2290
Figure 20-37. SPI Transfer with CLKSTP = 10b (No Clock Delay), CLKXP =0, and CLKRP = 0........ccccceeviiriiieiiriieenee 2292
Figure 20-38. SPI Transfer with CLKSTP = 11b (Clock Delay), CLKXP =0, CLKRP = 1.....coiiiiiiiiieie e 2292
Figure 20-39. SPI Transfer with CLKSTP = 10b (No Clock Delay), CLKXP =1, and CLKRP = 0........ccccceevienieiiriieene 2293
Figure 20-40. SPI Transfer with CLKSTP = 11b (Clock Delay), CLKXP =1, CLKRP = 1. ...ciiiiiiiiee e 2293
Figure 20-41. SPI Interface with MCBSP USed @S MASTET ..........coiiiiiiiiii e 2295
Figure 20-42. SPI Interface With MCBSP USEd @S SIAVE ........ccccuuiiiiiiiiiiii et 2296
36 TMS320F2837xS Real-Time Microcontrollers SPRUHX5I — AUGUST 2014 — REVISED MAY 2024

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
Figure 20-43. Unexpected Frame-Synchronization Pulse With (R/X)FIG = 0......eoiiiiiiiiiiiiiie e 2304
Figure 20-44. Unexpected Frame-Synchronization Pulse With (R/X)FIG = 1. ....iiiiiiiii e 2304
Figure 20-45. Companding Processes for Reception and for TransmiSSioN............cccoiiiiiiiiiiin e 2305
Figure 20-46. Range of Programmable Data Delay...........c.eciiiiiiiiiiiiii ettt e e 2306
Figure 20-47. 2-Bit Data Delay Used to Skip @ Framing Bil..........cccuoiiiiiiiii e 2307
Figure 20-48. Data Clocked Externally Using a Rising Edge and Sampled by the McBSP Receiver on a Falling Edge...... 2312
Figure 20-49. Frame of Period 16 CLKG Periods and Active Width of 2 CLKG Periods............ccccooviiiiiiiiiiiniiieccieeeee 2313
Figure 20-50. Data Clocked Externally Using a Rising Edge and Sampled by the McBSP Receiver on a Falling Edge...... 2316
Figure 20-51. Unexpected Frame-Synchronization Pulse With (R/X) FIG = 0.......cooiiiiiiiiiiiii e 2327
Figure 20-52. Unexpected Frame-Synchronization Pulse With (R/X) FIG = 1.....oiiiiiiiiie e 2327
Figure 20-53. Companding Processes for Reception and for TransmiSSioN............cccooiiiiiiiiiin e 2328
Figure 20-54. py-Law Transmit Data Companding FOrMAL.............ooiiiiiiiiiiiiiie e 2329
Figure 20-55. A-Law Transmit Data Companding FOMat............cooiiiiiiiiiiii e e 2329
Figure 20-56. Range of Programmable Data Delay...........c.eeiiiiiiiiiiiiiee ettt e e 2330
Figure 20-57. 2-Bit Data Delay Used to Skip @ Framing Bil...........ccuoiiiiiiiiii e 2330
Figure 20-58. Data Clocked Externally Using a Rising Edge and Sampled by the McBSP Receiver on a Falling Edge...... 2334
Figure 20-59. Frame of Period 16 CLKG Periods and Active Width of 2 CLKG Periods............ccccooviiiiiiiiiiininiieieeeee 2334
Figure 20-60. Data Clocked Externally Using a Rising Edge and Sampled by the McBSP Receiver on a Falling Edge...... 2336
Figure 20-61. Four 8-Bit Data Words Transferred To/From the MCBSP.............ccooiiiiiii e 2340
Figure 20-62. One 32-Bit Data Word Transferred To/From the MCBSP.............ccooiiiiiiiii e 2341
Figure 20-63. 8-Bit Data Words Transferred at Maximum Packet FreqQUENCY...........cccoiiiiiiiiiiiiiiieeecee e 2342
Figure 20-64. Configuring the Data Stream of Figure 20-63 as a Continuous 32-Bit Word.............ccccoviiiiiiiiiiiiiiec e, 2342
Figure 20-65. Receive INterrupt GENEration..............oiui i e 2343
Figure 20-66. Transmit INterrupt GeNEratioN.............ccciiiiiiiiii e e 2344
Figure 20-67. DRR2 REJISIEN ... ..ottt h et e b e e e e s a e e s b e e sae e e b e e saneeeaeesane s 2350
Figure 20-68. DRRT REGISIE........oiiiiiii et e e s sbe e e e sen e e eaeesane s 2351
Figure 20-69. DXR2 REGISTET..........iiiiiiii ittt a e et e b e e ra bt e e et bt e e st e e e sab e e e e bt e e e eabeeesaneeeeasbeeeanee 2352
Figure 20-70. DXRT REGISIET ...ttt ettt h et e e s b e st e e s a e e e b e e s e e e b e e s e e e sae e s areesanesanee e 2353
Figure 20-71. SPCR2 REGISIE....... et ettt st e s et s e e et e e s b e e et e e s e e e b e e saneenee e 2354
Figure 20-72. SPCRT REGISTIEI. ... ..ttt ettt s bt e e b bt e et e e s be e e e eabe e e ebee e s anbeeeanbeeenane 2357
Figure 20-73. RCR2 REJISIEN ... ..ottt h et e e b e b e e s e e s e e sae e e b e e saneeaeesane s 2360
Figure 20-74. RCRT REGISIE......ceiiuiiiiiiiii ittt b e hb e oottt e e b et e e sa bt e e et et e esb e e e sabe e e eabb e e e nneeenabeeean 2362
Figure 20-75. XCR2 REGISIET ...ttt et st h et e s b e et e e s ae e e b e e e e e e be e st e e saeesar e e sanesanee e 2363
Figure 20-76. XCRT REGISIEN ...ttt st e et s b e et e e s ae e e b e e s e e e b e e st e e sae e s ar e e sanesanee e 2365
Figure 20-77. SRGR2 REGISIE........ oot st e e b e e s b e e st e e sae e e s beeeneesaenaas 2366
Figure 20-78. SRGRT REGISIEN. ... et b e s s s e ae e s e e s ae e s e e s beesneesnenaas 2368
Figure 20-79. MCR2 REGISE ........uoiiiieie et sttt st e e s e b e e st e e b e e e e e e b e saneesaeesene s 2369
Figure 20-80. MCRT REGISTE . ......eiiiiiiiiiiie ettt ettt h bt e ettt e e bt e e e sa bt e e et e e e eab et e sab et e ettt e e anbeeenanees 2371
Figure 20-81. RCERA REGISIEN......ccoitiiiiiiii ittt ettt ettt et e bt e o1k bt e e et et e e st e e e sa bt e e et b e e e anbe e e saneeeaasbeeeanee 2373
Figure 20-82. RCERB REGISIEN.......cciutiiiiiiii ittt ettt h e e et b e e eh bt e e et e e e st e e e sab e e e ettt e e anbeeesabeeeeanbeeeanee 2374
Figure 20-83. XCERA REGISIEN. ... ...ttt ettt e a e e e s bt e e e bt e e sab e e e aabe e e snt e e e saneeeabneenans 2375
Figure 20-84. XCERB REGISIEN. ... ..ottt ettt ettt e a et e bt e ettt e e eab e e e e be e e snt e e e sabeeeabeeenan 2376
FigUure 20-85. PCR REGISTEN . .....coutiiiiiiie ettt h ettt e o bt e e ok bt e e et et e s st et e sab e e e ettt e e enteeesabeeeaasbeeeanee 2377
Figure 20-86. RCERC REGISIEN......c.uiiiiii ettt h e e e e b s e e s b e e s b e e sbe e s b e sbaeeaeesane s 2380
Figure 20-87. RCERD REGISIEN. ...ttt st b et e e b e e s b e e s b e sae e sab e e seneeaeesane s 2381
Figure 20-88. XCERGC REGISIEN......cccitiiiiiiiiiiiee ittt ettt ettt e bt e e h bt e et e e st e e e sab et e ebb e e e enteeesaneeeeanbeeeanee 2382
Figure 20-89. XCERD REGISIEN...... ..ottt st s s e b e st e b e s e e e sbe e s abe e s e e sanee e 2383
Figure 20-90. RCERE REGISIEN...... ..ottt sttt e h e s e e b s ie e e be e s e e s e e sanee e 2384
Figure 20-91. RCERF REGISIEN. ... .ottt st h e e e e e e s ae e e s be e sae e s beesneesrenaas 2385
Figure 20-92. XCERE REGISIEN. ... .ottt s he e s s e e e ae e s e e e b e e sae e e sbeeeneesaenans 2386
Figure 20-93. XCERF REGISTE......cciiiiiiiiie ittt ettt e b e oottt e e bt e e sa bt e e et et e eab et e sabe e e e bt e e e anteeenanees 2387
Figure 20-94. RCERG REGISIEN.........ooiiiiiie ettt st et s e s e e st e e sa e s st e e s e e e b e e sanesneeaes 2388
Figure 20-95. RCERH REGISIEN. ... .ttt h e e b e e e s b e sae e e ab e see e e aeesan s 2389
Figure 20-96. XCERG REGISIEN......c..iiiiiii ettt h e e e e b e st e b e e s b e sae e e ab e sen e e aeesan s 2390
Figure 20-97. XCERH REGISTEN. ... .ottt h et e e e e sae e s e saeesane e 2391
Figure 20-98. IMFFINT REGISTEN. ..o ittt ettt ettt h bt e ettt e ebb et e ea bt e e et e e e eab et e sabe e e ebb e e e anteeenanees 2392
Figure 21-1. CAN BIOCK DIGIAM.........oiiiiiiiiii ettt st e e s e b e e e e e e b s ee e e sbe e s e e saeesanee e 2398
Figure 21-2. Accessing Message Objects Through IFX REGISTErS........cccuuiiiiiiiiiiiiiii et 2399
(e U I e T 0 YV 16 ) TSP 2404
Figure 21-4. CAN Core in SHlenNt MOE. ..o e 2405
Figure 21-5. CAN Core in LOOPDAaCK MOTE............ooiiiiiii e 2406

SPRUHXS5I — AUGUST 2014 — REVISED MAY 2024

TMS320F2837xS Real-Time Microcontrollers 37

Submit Document Feedback

Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Figure 21-6. CAN Core in External LoOPDaCK MOGE............eiiiiiiiiiiiieiiiie ettt e e 2407
Figure 21-7. CAN Core in Loopback Combined with Silent Mode.............cccooiiiiiiii e 2408
Figure 21-8. CAN INTErrupt TOPOIOGY ....uiiieiiiiieiiie ettt e ettt e bt e et e e e s be e e e as e e e eabae e s nneeeanbeeenaee 2410
Figure 21-9. CAN INTErrupt TOPOIOGY 2.......ueieiiiiiiiiiee ettt ettt st e e et bt e st e e e s be e e e s b e e e sbae e s anneeeanbeeenaes 2410
Figure 21-10. Initialization of @ Transmit ODJECL............oociiiii e e 2413
Figure 21-11. Initialization of a Single Receive Object for Data Frames.............ccoouiiiiiiiiiiiiii e 2413
Figure 21-12. Initialization of a Single Receive Object for Remote Frames............occoiiiiiiiiiiiiiii e 2414
Figure 21-13. CPU Handling of a FIFO Buffer (INterrupt DFIVEN).........cccuuiiiiiiiiii e 2419
Lo [0 (= e = 71 o 1 T R USRS PPPPPII 2420
Figure 21-15. Propagation TiMeE SEOMIENT.........ooiiiiiiiii ittt ettt bt e ettt e et e e st e e e see e nanees 2421
Figure 21-16. Synchronization on Late and Early EAQES............coiiiiiiiiiiiiii ettt 2423
Figure 21-17. Filtering of Short DOmiINaNt SPIKES.........ciiiiiiiiii et 2424
Figure 21-18. Structure of the CAN Core's CAN Protocol Controller...............cccoiiiiiiiiiiiee e 2426
Figure 21-19. Data Transfer Between IF1 / IF2 Registers and Message RAM.........c..coiiiiiiiiii e 2430
Figure 21-20. Structure of @ MeSSage ODJECT.........ciiiiiiiiiiei et sb et e et 2431
Figure 21-21. Message RAM Representation in DebUg MOGE...........ooiiiiiiiiiiiiiii e 2435
Figure 21-22. CAN_CTL REGISTE. ..ottt ettt a ettt e ettt e e ae e e e sa bt e e s bt e e e eaa e e e aabe e e snneeesaneeeanbneenan 2439
Figure 21-23. CAN_ES REGISIE......ei oottt b e a et e sttt e s bttt e sat et e ettt e sat e e e saneeesbeeeean 2442
Figure 21-24. CAN_ERRC REGISIEN. .......eiiiiiiiiiiieee ettt ettt a e e e et e e s bt e e sab e e e et e e nsee e e naneeean 2444
Figure 21-25. CAN_BTR REGISTEN......ceiiiiiiiii ittt ettt e bttt sab e e et et e s bt e e e sab e e e eabe e e nneeeenabeeean 2445
Figure 21-26. CAN_INT REGISTE......ccitiiiiiiiiieiiit ettt ettt e e bt e e h et e e sa bt e e ettt e e eae e e e aab e e e sne e e e saneeeanbeeenans 2447
Figure 21-27. CAN_TEST REGISTEN.....c..uiiiiiiii ittt et et e s h bt e e st e e s bt e e e rab e e e eabe e e s neeeenaneeean 2448
Figure 21-28. CAN_PERR REGISIE......ceiiiiiiiiiiiitiee ettt ettt e h e e ettt e s st e e e sa bt e e e bb e e e ante e e saneeeaanbeeeanes 2450
Figure 21-29. CAN_RAM_INIT REGISTEN......c ittt ettt ettt e st e st eesbe e et e e steeeaee sttt e sbeesnseesbeeanneenneeans 2451
Figure 21-30. CAN_GLB_INT_EN REGISIE.......eiitiiiiieiie ittt ettt ettt e e e s et e et e saeeenbeesmbeenseesnbeesneesnnee e 2452
Figure 21-31. CAN_GLB_INT_FLG REGISTEN......citiiiiieie ettt ettt sttt et ae e et esateenbeessbeenneesnbeesseesnnee e 2453
Figure 21-32. CAN_GLB_INT_CLR REGISIEI ... ettt ettt e b e sttt e seb e sbeeenbeesteeeneesneean 2454
Figure 21-33. CAN_ABOTR REGISTEN. ...ttt ettt et e e eab et e s b et e et bt e e eabeeesneeeeanreeenaee 2455
Figure 21-34. CAN_TXRQL_X REGISIEN. ... ittt ettt et e e ettt e s et e ek e e sabe e e sneeeeanbeeenaee 2456
Figure 21-35. CAN_TXRQL_2T REGISIEN......ciiiutiiiitiie ittt ettt e et e e et e bt e e ra bt e e e bt e e ante e e sabeeeaabbeeeanes 2457
Figure 21-36. CAN_NDAT _X REGISIE.......ciittiiiiiit ettt ettt ettt e e b bt e e et et e sbe e e e sa e e e ebeeenneeeenaneeas 2458
Figure 21-37. CAN_NDAT _21 REGISTEN....cciutiiiiiiie ittt e bt e s bt e e eabe e e s be e e e ant e e e nne e e e nanee s 2459
Figure 21-38. CAN_IPEN _X REGISTEN. ...ttt ittt ettt ettt ae e e e sttt e e bt e e e san e e e aabe e e snb e e e saneeeabeeenan 2460
Figure 21-39. CAN_IPEN_21 REGISTE ... ..ii ittt ettt ettt s ettt e sttt e bt e s et e e steesateesbeeenbeesaeeebeesnseebeeanneenseeans 2461
Figure 21-40. CAN_MVAL_X REGISIE.......ceitiii ittt ettt e bt e bt e e et et e sb b e e sa bt e e et e e e e nneeesaneeas 2462
Figure 21-41. CAN_IMVAL 21 REGISEEI ... ettt ettt ettt ettt e et et e s et e e bt e ss b e e sbeeeabeesbeeenseeseeeenbeesnneeteas 2463
Figure 21-42. CAN_IP_IMUX2T REGISTET........ei ittt ettt st et ettt et e sttt e steeeate e sbeeenbeesbeeeteesneeenbeeaneeenneeans 2464
Figure 21-43. CAN_IFTCMD REGISTEN........uiiiiiiiiiiiie ittt ettt e et e e eab e e e s b et e e b b e e e eabe e e sneeeeanbeeenaee 2465
Figure 21-44. CAN_IFTMSK REGISEET ... ..ttt sttt ettt et e sttt e et e et e e teesaee e beesneeenbeesnbeeaseesnbeesneesnneeen 2468
Figure 21-45. CAN_IFTARB REGISIEN. ... .eiiiiiiiiiiiie ettt bt e e st e e et e sab e e e e be e e e ante e e nanns 2469
Figure 21-46. CAN_IFTMCTL REGISTEN. ... .iitieieieitie ettt ettt ettt ettt et e e sae e et e e sneeenbeessbeenneesnbeesseesnnee e 2471
Figure 21-47. CAN_IFIDATA REGISIE......coiutiiiiiiie ettt ettt ettt e sttt e rab et e et et e eae e e e sab e e e ebb e e enneeenaneeas 2473
Figure 21-48. CAN_IFTDATB REGISTEN.........iiiuiiiiiieiie ittt ettt ettt e bt st e et e e she e e bt e se b e e abeesateesbeeenbeesbeeenteeanneenneas 2474
Figure 21-49. CAN_IF2CMD REGISTET........uiiiiiiiiiieiie ittt ettt ettt e et e e eabe e e sb et e ekt e e sabeeesneeeeanbeeenaes 2475
Figure 21-50. CAN_IF2MSK REGISTEN. ... ..uiiiiiiieiiiie ettt b ettt e st e sa bt e e et bt e e aat e e e saneeeaabbeeeanes 2478
Figure 21-51. CAN_IF2ARB REGISIEI. ... ..eiiiiiiiiiiiii ittt ettt e e e bt e et e e sab e e e e be e e e ante e e nanes 2479
Figure 21-52. CAN_IF2MCTL REGISTEN. ... .iitieiieitieiie ettt sttt sttt e et e et e e teesae e e bt e aaeeenbeesmbeeaseesnbeesseesnnee e 2481
Figure 21-53. CAN_IF2DATA REGISTEN.....cc ittt ettt ettt et e ae e e bt e sae e et e e smteenbeesmbeeaneesnbeesseeenneesenas 2483
Figure 21-54. CAN_IF2DATB REGISTEN.........coitiiiiiieitie ettt ettt ettt et e st e st ee et e e sheeebeesebeeabeesateesbeeenseesbeeanbeesneeenneas 2484
Figure 21-55. CAN_IF3OBS REGISTEN . .......uuiiiiiiieiiiie ittt ettt ettt et ettt eea et e e s bt e e s bt e e e sae e e e aabe e e snbee e raneeeanbeeenans 2485
Figure 21-56. CAN_IF3MSK REGISTEN. ... ..uiiiiiiiiiiiee ettt h e ettt e ab e e et bt e ent e e sabeeeaabbeeeanes 2487
Figure 21-57. CAN_IF3ARB REGISIEI. ... .eeiiiiiiiiiiie ittt a bt e e et e e et e e sab et e s be e e e ante e e nanes 2488
Figure 21-58. CAN_IF3MCTL REGISTEN. .. .iitieieiiitie ittt sttt sttt e et et et e e e st e et e e sateenbeesmbeeaseesnbeesneesnnee e 2489
Figure 21-59. CAN_IF3DATA REGISIEN .....cc ittt ettt ettt ettt e s ae e e beeeaeeenbeesmteebeesmbeeaneesnbeesseeenneeseeas 2491
Figure 21-60. CAN_IF3DATB REGISTEN.........ciiiiiiiieitieeie ettt ettt ettt e st e s e e et e e sheeebeesebeeaseesateesbeeenseesbeeenbeenneeenneas 2492
Figure 21-61. CAN_IF3UPD REGISTE .....ccueiiiieiieiit ettt ettt e et e et e s bt esheeenbeeshbeeaeesabeesbeeenseesbeeenneenaeeans 2493
Figure 22-1. USB BIOCK DIGQIAM........ccuuiiiiiiiieie ittt et et s e e s s e e e e ae e s he e e see e sae e e sbeesneesnenans 2499
Figure 22-2. USB SCREME........ ..ottt e e b st et e e s ae e e sb e e s e e e b e e e e e e b e saneesanesaneas 2500
Figure 22-3. USB Device Functional Address Register (USBFADDR).........ccoouiiiiiiiiiiie e 2522
Figure 22-4. USB Power Management Register (USBPOWER) in HOSt MOdE..........ccocouiiiiiiiiiiiiiiec e 2523
Figure 22-5. USB Power Management Register (USBPOWER) in Device MOde...........coocuieiiiiiiiiiiiiciiee e 2524
38 TMS320F2837xS Real-Time Microcontrollers SPRUHX5I — AUGUST 2014 — REVISED MAY 2024

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
Figure 22-6. USB Transmit Interrupt Status Register (USBTXIS).......coiuiiiiiiiiiiii et 2525
Figure 22-7. USB Transmit Interrupt Status Register (USBRXIS).......ccoouiiiiiiiiiiii e 2527
Figure 22-8. USB Transmit Interrupt Status Enable Register (USBTXIE).......c.ooiiiiiiiiiii e 2529
Figure 22-9. USB Transmit Interrupt Status Enable Register (USBRXIE).........c.cooiiiiiiiiiiiiie e 2531
Figure 22-10. USB General Interrupt Status Register (USBIS) in HOSt MOdE..........ccoiiiiiiiiiiiiiii e 2533
Figure 22-11. USB General Interrupt Status Register (USBIS) in Device MOde...........cccooviiiiiiiiiiiiiiee e 2534
Figure 22-12. USB Interrupt Enable Register (USBIE) in HOSt MOE..........ccccuiiiiiiiiiiiiiie e 2535
Figure 22-13. USB Interrupt Enable Register (USBIE) in DeViCe MOGE..........cooouiiiiiiiiiiiiieiiiee e 2536
Figure 22-14. USB Frame Value Register (USBFRAME).........ooi ittt 2537
Figure 22-15. USB Endpoint Index Register (USBEPIDX).........uuiiiiiiiiiii ittt sttt 2537
Figure 22-16. USB Test Mode Register (USBTEST) in HOSt MOGE.........cccouiiiiiiiiiiiie e s 2538
Figure 22-17. USB Test Mode Register (USBTEST) in Device MOE.........cccceiiiiiiiiiiiiiiiii e 2539
Figure 22-18. USB FIFO Endpoint n Register (USBFIFO[N]).....cuutiiiiiiiiiiie et 2540
Figure 22-19. USB Device Control Register (USBDEVCTL).......ciiiiiiiiiiieiiiee ettt ettt et e b e 2541

Figure 22-20.
Figure 22-21.
Figure 22-22.
Figure 22-23.
Figure 22-24.
Figure 22-25.
Figure 22-26.
Figure 22-27.
Figure 22-28.
Figure 22-29.
Figure 22-30.
Figure 22-31.
Figure 22-32.
Figure 22-33.
Figure 22-34.
Figure 22-35.
Figure 22-36.
Figure 22-37.
Figure 22-38.
Figure 22-39.
Figure 22-40.
Figure 22-41.
Figure 22-42.
Figure 22-43.
Figure 22-44.
Figure 22-45.
Figure 22-46.
Figure 22-47.
Figure 22-48.
Figure 22-49.
Figure 22-50.
Figure 22-51.
Figure 22-52.
Figure 22-53.
Figure 22-54.
Figure 22-55.
Figure 22-56.
Figure 22-57.
Figure 22-58.
Figure 22-59.
Figure 22-60.
Figure 22-61.
Figure 22-62.
Figure 22-63.
Figure 22-64.
Figure 22-65.
Figure 22-66.

USB Transmit Dynamic FIFO Sizing Register (USBTXFIFOSZ)........ccooouiiiiiiiiiiee e 2543

USB Receive Dynamic FIFO Sizing Register (USBRXFIFOSZ)........cccoiiiiiiiiiiiiiee e 2544
USB Transmit FIFO Start Address Register (USBTXFIFOADDR])......ccuutiiiiiiiiiiieniie e 2545
USB Receive FIFO Start Address Register (USBRXFIFOADDR).......ccciiuiiiiiiiiiiiee it 2546
USB Connect Timing Register (USBCONTIM)........uiiiiiiiiiiii ettt 2547
USB Full-Speed Last Transaction to End of Frame Timing Register (USBFSEOF)..........ccccooiiiiiiiiiiniiienee. 2548
USB Low-Speed Last Transaction to End of Frame Timing Register (USBLSEOF)...........cccceeiviiiiniiiecnneenn. 2548
USB Transmit Functional Address Endpoint n Registers (USBTXFUNCADDRIA])......ceeeiverernveiinieeeiiieenas 2549
USB Transmit Hub Address Endpoint n Registers (USBTXHUBADDR[N]).......ccomueieiiiiiiiiieiieee e 2550

USB Transmit Hub Port Endpoint n Registers (USBTXHUBPORTIN])....cccoueeeiiiieiiiiienieee e 2551

USB Receive Functional Address Endpoint n Registers (USBFIFO[N])......ccccviiiiiiiiiiieiiie e 2552
USB Receive Hub Address Endpoint n Registers (USBRXHUBADDRI[N]).....ccciuttiiiieiiiiieeiiiee e 2553
USB Receive Hub Port Endpoint n Register (USBRXHUBPORT[N])......ceeiiiiiiiiieeiiiee e 2554
USB Maximum Transmit Data Endpoint n Registers (USBTXMAXP[N]).....ccueeiiiiiiiiiiiiniieeiiiee e 2555
USB Control and Status Endpoint 0 Low Register (USBCSRLO) in Host Mode............ccoociiiiieiiniieciiecee 2556
USB Control and Status Endpoint 0 Low Register (USBCSRLO) in Device Mode............ccccovueiiiiiiiiinieeennen. 2557
USB Control and Status Endpoint 0 High Register (USBCSRHO) in Host Mode...........ccccooiieiiiiiiiniicciee 2559
USB Control and Status Endpoint 0 High Register (USBCSRHO) in Device Mode...........cccccocieeiiieiininnennne 2560
USB Receive Byte Count Endpoint 0 Register (USBCOUNTO)........cooiiiiiiiieeiiiie et 2561
USB Type Endpoint 0 Register (USBTYPED).........ccciiiiiiiiiii e 2561
USB NAK Limit Register (USBNAKLMT)........iiiiiiiie ittt ettt ettt st snee e e sneeeaeesnneesseesnneeee 2562
USB Transmit Control and Status Endpoint n Low Register (USBTXCSRL[n]) in Host Mode........................ 2563
USB Transmit Control and Status Endpoint n Low Register (USBTXCSRL[n]) in Device Mode.................... 2564

USB Transmit Control and Status Endpoint n High Register (USBTXCSRHI[n]) in Host Mode....................... 2566

USB Transmit Control and Status Endpoint n High Register (USBTXCSRH[n]) in Device Mode................... 2567
USB Maximum Receive Data Endpoint n Registers (USBRXMAXPIN]).....ceiiuiiiiiiiiiiieeeiiie e 2568
USB Receive Control and Status Endpoint n Low Register (USBRXCSRL[n]) in Host Mode.............cc.c...... 2569
USB Receive Control and Status Endpoint n Low Register (USBRXCSRL[n]) in Device Mode..................... 2570
USB Receive Control and Status Endpoint n High Register (USBRXCSRHI[n]) in Host Mode...........c.cc........ 2572
USB Receive Control and Status Endpoint n High Register (USBRXCSRH][n]) in Device Mode................... 2573
USB Receive Byte Count Endpoint n Register (USBRXCOUNTN]).....cuveiiieiiiiiieiiie e 2574
USB Host Transmit Configure Type Endpoint n Registers (USBTXTYPE[N])......ccceeiiiiiiniiiiiieeenieeeeieee e 2575
USB Host Transmit Interval Endpoint n Registers (USBTXINTERVAL[N]).....ccoiviiiiiiiiiiieieeeee e 2576
USB Host Configure Receive Type Endpoint n Register (USBRXTYPE[N])......covoviiiiiiiiiiiiinieeiieeeee e 2577

USB Host Receive Polling Interval Endpoint n Registers (USBRXINTERVAL[A])....cccvveriieiiniiiiiiie e 2578

USB Request Packet Count in Block Transfer Endpoint n Registers (USBRQPKTCOUNT[A]).......ccevvvveennnee. 2579
USB Receive Double Packet Buffer Disable Register (USBRXDPKTBUFDIS).........cccoceeiiiiiiniiieniiee e 2580
USB Transmit Double Packet Buffer Disable Register (USBTXDPKTBUFDIS).......ccccovoiiiiiiiiiniiienieee e 2581
USB External Power Control Register (USBEPC)........cccuuiiiiiiiiie et 2582
USB External Power Control Raw Interrupt Status Register (USBEPCRIS).........ccccociiiiiiiiieiiniiie e 2584
USB External Power Control Interrupt Mask Register (USBEPCIM)..........cooiiiiiiiiiiiieeeie e 2585
USB External Power Control Interrupt Status and Clear Register (USBEPCISC)..........ccccconiiiiiiiiiiniicennenn, 2586
USB Device RESUME Raw Interrupt Status Register (USBDRRIS).........cooiiiiiiiiiiiiiieee e 2587
USB Device RESUME Raw Interrupt Status Register (USBDRRIS)..........coiiiiiiiiiiiiiiieeiece e 2588
USB Device RESUME Interrupt Status and Clear Register (USBDRISC)........c.cooiiiiiiiieiiiiiiieeciee e 2589
USB General-Purpose Control and Status Register (USBGPCS)..........ccceiiiiiiiiiiieiieeeriee e 2590
USB DMA Select Register (USBDIMASEL)........ooiuiiiiiaieeiie ettt sttt ettt et sne e teesneeennes 2591

SPRUHXS5I — AUGUST 2014 — REVISED MAY 2024

TMS320F2837xS Real-Time Microcontrollers 39

Submit Document Feedback

Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
(o [0 (e T U o e [ 01 (=T [ = (o] PP PPUPP 2611
Figure 23-2. FUNCONAl BIOCK DIBGIam.......coiiuiiiiiiiie ittt h ettt ae e s i e e e et bt e e ent e e e saneeeaanbeeeanes 2612
Figure 23-3. RX in SDR or DDR (NON-DEMUX) MOGE.........eeiiiiiiiiiiiiiiiie ettt ettt e et 2613
Figure 23-4. RX in DDR (DEMUX) IMOE........cciiiiiiiiiieitit ettt ettt et et e e st e s et e e bt e e eate e e sneeeeanbeeenaes 2613
Figure 23-5. TX in SDR (Non-Interleave) or DDR (Non-Demux) MOE..........ccceiiiiiiiiiiiiiiiie e 2613
Figure 23-6. TX in SDR (Interleave) or DDR (DemUX) MOGE. .......c.uuiiiiiiiiiiiieeiiee ettt 2613
Figure 23-7. 10 Output Clock Generation for TX MOGE...........cooiiiiiiiii e e 2614
Figure 23-8. 1O Input CIOCK fOr RX IMOGE.......couiiiiii e e s 2614
Figure 23-9. Structure of DMA Window and Lines in MEeMOIY...........cooiiiiiiiiiiii e 2616
Figure 23-10. UPP Receive in SDR MOGE..... ..ottt e s 2618
Figure 23-11. uPP Transmit in SDR MOGE..........c.coiiiii e e e 2618
Figure 23-12. uPP Transmit in SDR Mode — INterleaving............cccooiiiiiiiiiii e s 2619
Figure 23-13. UPP ReCEIVE DDR CaSE.......cuiiiuiiiiiiii ettt ettt h e s e s b e e e sbe e s e e saeesanee e 2619
Figure 23-14. UPP Transmit DDR CaSe........ccuiiiiiiiiiie ittt bbb e e st e e s se e eaneesaee s 2619
Figure 23-15. uPP Tx Data Pattern in Non-Interleaved MOde............coooiiiiiiiiiiiii e 2620
Figure 23-16. uPP Rx Data Pattern in Non-Interleaved MOde............cooiiiiiiiiiiiie e e 2620
FIGUIE 23-17. PID REGISIEI. ... etttk et e ettt s b et e ek bt e e ettt e s be e e e ea b e e e eanee e s anneeeanbeeenae 2628
Figure 23-18. PERCTL REGISIEN.........iiiiiiiieiiiee ettt h ettt b et e s a bt e e et e e e eab et e sab e e e e bt e e e ante e e nanees 2629
Figure 23-19. CHOTL REGISIEN....... it sttt s et s e e e e e e s ae s st e e s e e e be e saneenee e 2631
Figure 23-20. IFCFG REGISTEN.......cutiiiiiiie ittt ettt b e hb et oottt e e bt e e e s h bt e e et et e s bt e e e eab e e e et e e e s neeeenaneeean 2632
FIgure 23-21. IFIVAL REGISIEN ..ot sttt b e st e e s e e sbeesae e s ae e e neesaeneas 2634
Figure 23-22. THCFG REGISIEN. ... ittt s e e e e e e e e s ae e e sb e e s e e e beeeneesrenaas 2635
Figure 23-23. RAWINT ST REGISIEI. ... ..ttt ettt et sea e e s et e et bt e e aabe e e sbeeeaaibeeens 2637
Figure 23-24. ENINTST REGISIEN ...t st e e s e e e e s e e st e e sae e e beesneesrenaa 2639
Figure 23-25. INTENSET REGISIEN ...t e et sae e sa e s ae e 2641
Figure 23-26. INTENCLR REGISTEI........oiiiie et e e e e e e e e e ne e 2643
Figure 23-27. CHIDESCO REGISIEN..........eiiiiiiii ittt sttt e e s e e b e e s e e e b e e s e e e be e seneesaeesane s 2645
Figure 23-28. CHIDESCT REGISIEN........ .ottt sttt e e s e e eb e s e e b e e s e e e b e san e e saeesane s 2646
Figure 23-29. CHIDESC2 REGISIEN.......coiueiiiiitiieiiiie ettt ettt ettt h e e ettt e s be e e sa bt e e et e eeab et e sabe e e e bt e e e anteeenanees 2647
Figure 23-30. CHISTO REGISIEN. ...ttt e b e e e e e b e e s e e s e e e s b e e sae e e b e seneeaeesane s 2648
Figure 23-31. CHISTT REGISIEN. ... ittt h e e bt s e e e s b e e s b e e san e s abe e sbaeeaeesane s 2649
Figure 23-32. CHISTZ REGISIEN. ...ttt h e e e e b s e e s b e e s b e e sae e s b e e sen e e aeesaee s 2650
Figure 23-33. CHQDESCO REGISIEN.......c..uiiiiiiiieieie ettt sttt e e e e et e e s ae s b e e s e e e be e saneenee e 2651
Figure 23-34. CHQDESCT REGISIE......cciiiiiiiiiiii ittt bttt r et e e b bt e e eab et e s b et e e s bt e e eabe e e s neeeeaabeeenaes 2652
Figure 23-35. CHQDESCZ REGISIEN ..ottt ettt s e st e e et e e s b e st e e s e e e e e saneeneeaes 2653
Figure 23-36. CHQSTO REGISIEN ..ottt ettt e et e e s e e b e s e e e b e e s e e e sbe e sabe e s e e sanee e 2654
Figure 23-37. CHQSTT REGISIEN ... ittt e st e s e e b e e st e e b e s ee e e eae e s e e saeesanee e 2655
Figure 23-38. CHQSTZ REGISIEN ...ttt ettt h et s e s b e e s e e e b e s aee e sbe e sab e e saeesanee e 2656
Figure 23-39. GINTEN REGISTET ..ottt ettt b et e bttt oo h bt e e et et e s at e e e sab e e e et bt e e ante e e saneeeaabbeeeanee 2657
Figure 23-40. GINTFLG REGISIEN.........uiiiiiiiee ettt s e b e s e e e b s ee e e sbe e s e e saeesanee e 2658
Figure 23-41. GINTCLR REGISIEN ... ..ottt e sae e e aa e s e ne e s 2659
Figure 23-42. DLYCTL REGISIEN ...ttt h e e s e e e e s e e ebe e san e e saeesane e naeas 2660
Figure 24-1. EMIF MOQUIE OVEIVIEW.........oiiiiiiiieii ettt st e s e b e st e e b e e e e s e e e re e sanesnee e 2664
Figure 24-2. EMIF Functional BIOCK DI@gram.............cocuiiiiiiiiiiie ettt 2666
Figure 24-3. Timing Waveform of SDRAM PRE COMMANG........cccuuiiiiiiiiiiii ettt nnee s 2670
Figure 24-4. EMIF to 2M x 16 % 4 Bank SDRAM INtEIaCE. ........ccoitiiiiiiii ittt 2671
Figure 24-5. EMIF t0 512K x 16 x 2 Bank SDRAM INtEIfACE........cccuiiiiiiiii it 2671
Figure 24-6. Timing Waveform for Basic SDRAM Read Operation.............ueiiiiiiiiiieeiiiie ettt 2679
Figure 24-7. Timing Waveform for Basic SDRAM Write OPeration...........ccoouuiiiiiiiiiiiiiiiiie ittt 2680
Figure 24-8. EMIF ASYNChrONOUS INtEITACE. ........ciiiiiiiiiie ettt e et sb e b e e eenaee 2682
Figure 24-9. EMIF to 8-bit/16-bit Memory INterface.............oooi e 2683
Figure 24-10. Common ASYNChronous INTEIACE. ..o 2683
Figure 24-11. Timing Waveform of an Asynchronous Read Cycle in Normal Mode.............cccccooviiiiiiiiiiiiicii e 2687
Figure 24-12. Timing Waveform of an Asynchronous Write Cycle in Normal Mode.............ccccooiiiiiiiiiiiiicicc e 2689
Figure 24-13. Timing Waveform of an Asynchronous Read Cycle in Select Strobe Mode............cccoceeiviiiiiiiiiiiieecice 2691
Figure 24-14. Timing Waveform of an Asynchronous Write Cycle in Select Strobe Mode............ccccooieiiiiiiiiiiicieeee 2693
Figure 24-15. Example Configuration INtErfaCe. .........ooouiiiiiii ettt e e 2698
Figure 24-16. SDRAM Timing Register (SDRAM_TRY)..... ..o 2699
Figure 24-17. SDRAM Self Refresh Exit Timing Register (SDR_EXT_TMNG).......cccctiiiiiiiiiiie et 2700
Figure 24-18. SDRAM Refresh Control Register (SDRAM_RCRY)......ccoiiiiiiiiiiiiiie ittt e 2700
Figure 24-19. SDRAM Configuration Register (SDRAM_CR).....ccoiiiiiiiiiiiie ittt e e 2701
40 TMS320F2837xS Real-Time Microcontrollers SPRUHX5I — AUGUST 2014 — REVISED MAY 2024

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS
INSTRUMENTS

www.ti.com Table of Contents
Figure 24-20. LH28F800BJE-PTTLI0 to EMIF Read Timing WavefOrms. ..o 2702
Figure 24-21. LH28F800BJE-PTTLI0 to EMIF Write Timing Waveforms...........cccooiiiiiiiiiiee e 2703
Figure 24-22. Asynchronous m Configuration Register (m =1, 2) (ASYNC_CSn_CR(N =2, 3)).ccccceeiiieiiiiieeenieeeeieee e 2705
FIgure 24-23. RCSR REGISIE . ......eiiiiiiiiiiie ittt ettt e h e e et e e bt e e e sa bt e e et bt e eab et e sab et e e bt e e e anteeenanees 2707
Figure 24-24. ASYNC_WECCR REGISIEN......cciiuiiiiitiie ittt ettt ettt e bt e e et e s bt e e e sab e e e e bb e e s ante e e sabeeeaabneenanee 2708
Figure 24-25. SDRAM_CR REGISTEN........ueiiiiiiiiiiiie ettt b ettt e bt ea e e et et e ettt e sab e e e e be e e e anteeenanes 2709
Figure 24-26. SDRAM_RCR REGISIE......coiiiiiiiiiii ittt ettt ea et aa bt e e bb e e eat e e e s bt e e enb e e naneeesnaee s 2711
Figure 24-27. ASYNC_CS2_CR REGISIEN.......ueiiiiiiii ettt ettt e et e et s e e e st e e eabbeeeanee 2712
Figure 24-28. ASYNC_CS3_CR REGISIEN ...ttt et e e e et et e e s e e snbbeeeanee 2714
Figure 24-29. ASYNC_CS4_CR REGISIEN.......ueiiiiiiiiiii ettt ettt et e e e bt s st e e s e e e enbbeeeanee 2716
Figure 24-30. SDRAM_TR REGISIEN. .......eiiiiiiieiiiee ettt st h e e e st et e s bte e e sab e e e ebe e e s e e e e naneeean 2718
Figure 24-31. TOTAL_SDRAM_AR REGISTEN......c.uuiiiiiiiiiiiie ettt ettt e e et et e e e e e s bee e e nneas 2719
Figure 24-32. TOTAL_SDRAM_ACTR REGISIEI.......utiiiiiiiiiii ittt ettt et e et eeaabee e 2720
Figure 24-33. SDR_EXT_TMNG REGISTEI.......ceiiiiiiiiiiieiieee ettt ettt et e et e s e e e et e e s ante e e nanes 2721
Figure 24-34. INT_RAW REGISTEN. ..ottt ettt et e bt o a e e e s e bt e e et e e e eab et e sab et e e st e e e saneeesnaeeeas 2722
Figure 24-35. INT_IMSK REGISTEN.........eiiiiiiiiiee ettt e h e e ettt e e st e e sab e e e et bt e e ante e e saneeeaabbeeeanes 2723
Figure 24-36. INT_IMSK _SET REGISIE.......eiiuiiiiiiiie ettt ettt et e bt e et s et e e rab e e e et b e e sante e e sabeeesabbeeeanes 2724
Figure 24-37. INT_MSK_CLR REGISTEN......cuuiiiiiiiiiiiiie ittt a et e e ettt e s bt e e sab e e e e be e e nnre e e naneeeas 2725
Figure 24-38. EMIFTLOCK REGISIE.......ciiiiiiiiiit ittt ettt a e s et e ettt e e eaa e e e et e e e sat e e e saneeeanbeeenans 2727
Figure 24-39. EMIFTCOMMIT REGISTEN......ccutitiiiiiiiiiie ittt ettt e aa e e et e e e at e e sabe e e et e e e eanne e e nanes 2728
Figure 24-40. EMIF1TACCPROTO REGISIE......ceiiiiiiiiiiie ittt ettt et e et e st e e et e e e ante e e nanees 2729
Figure 24-41. EMIF2LOCK REGISTE .......ci ittt ettt ettt ea e e st e ettt e e eaa e e e et e e e snt e e e saneeeanbeeenans 2731
Figure 24-42. EMIF2COMMIT REGISTET......ccuuiiiiiiie ittt ettt et ettt e e eh e e e s bt e e bt e e e sab e e e et e e e s ante e e nanees 2732
Figure 24-43. EMIF2ACCPROTO REGISIE ......coiiiiiiiiiiieiieee ettt ettt et e et e st e e et e s anre e e nanes 2733
Figure 25-1. Block Diagram of the CLB Subsystem in the DeVICE...........coiiuiiiiiiiiiiiic e 2737
Figure 25-2. Block Diagram of @ CLB Tile @and CPU INtEIfaCE..........ooiiuiiiiiiiiiiiiie e 2737
(o [0 (A e T O = 1 [0 7 { o o PP PP PPPUPRN 2738
Figure 25-4. GPIO t0 CLB Tile CONNECHIONS. ......couuiiiiiiie ittt ettt e et st e e s e e et e e eanees 2739
Figure 25-5. CLB INPUE MUX @NA FIIET......ouiiiiiiiei ettt e e bt e rat et e s b e e sab e e e saneeeabeeenae 2740
Figure 25-6. CLB Input Synchronization EXamMPIE............c.eei ittt e 2740
FIGUPE 25-7. CLB OULPULS. ... .eeieitite ittt ettt h e et ee ettt e ohb e e okt e e st e e e oa bt e e et b e e e ab et e sane e e e asb e e e aateeenanees 2745
Figure 25-8. CLB Output Signal MUIIPIEXET..........ooiiiiiiiii ettt ettt ettt e et e e et e s nr e e e nanee s 2746
Figure 25-9. CLB Tile SUDMOAUIES........couiiiiiii ettt ettt st e e bt sab e e st e e e sre e e nanees 2747
FigUure 25-10. COUNTET BIOCK.........iiiiiiii ittt ettt ettt h e e et e bttt e sa et e et bt e et e e e sab e e e e bt e e e anteeenanees 2750
FIGUIE 25-T1. FSIM BIOCK. ... ettt ettt ettt ottt e b bt oottt e e bttt e ea bt e e e b et e e aabe e e aab e e e esbe e e eanneesnaee s 2753
FIGUrE 25-12. FSIM LUT BIOCK. ....cceutetiiiiie ettt ettt he et ettt e bttt e e hb et e et e e e e bt e e e rab e e e eabe e e nneeeenaneeean 2754
FIGUIE 25-13. LUTA BIOCK. .. ... eeeitieeeiiee ettt et h ettt bt ookt e e st e e ea bt e e e b b e e e ab et e sab et e e abb e e e aate e e nanees 2755
Figure 25-14. OULPUL LUT BIOCK......cciiutiiiiiiie itttk ettt st e e bt e et et e s ne e e e s bt e e sabee e e anneeeanbeeenae 2755
Figure 25-15. High Level CONtroller BIOCK...........oo ittt ettt e e s e s ne e e e e e e 2756
Figure 25-16. CLB_COUNT_RESET REGISIE......ccitiiiiiiiiiitie ettt ettt et be e ran e e st e e nnee e e naneeeas 2768
Figure 25-17. CLB_COUNT_MODE_1T REGISIEN......eeitiiiiiiiie ittt ettt ettt et e e et e s st e nane e e ebneennee 2769
Figure 25-18. CLB_COUNT_MODE_Q REGISIE......cceiutiiiiiiieiiiee ettt ettt ettt et e e bt sst e nabe e e ebneennee 2770
Figure 25-19. CLB_COUNT_EVENT REGISTEN......cciiiiiiiiiiiitie ittt ettt ettt be e bt e et e e nne e e e nanee s 2771
Figure 25-20. CLB_FSM_EXTRA_IND REGISTE ...ttt ettt ettt san e et e et e e 2772
Figure 25-21. CLB_FSM_EXTERNAL_INO REGISTEN......c..titiiiiiiiiiit ittt 2773
Figure 25-22. CLB_FSM_EXTERNAL_INT REGISTEN ..ottt ettt 2774
Figure 25-23. CLB_FSM_EXTRA_INT REGISTEI......ciiutiiiiiiiiiiiie ettt ettt sab e bt e et 2775
Figure 25-24. CLB_LUTA_INO REGISIEI. ... .eiiiiiiiiiiiie ettt ettt et e bt e e sab e e et e e ent e e e saneeeabeeenan 2776
Figure 25-25. CLB_LUTA_INT REGISIEI. ... .eiiiiiiii ittt ettt e s bt e e san et e et e e snte e e naneeeabeeenae 2777
Figure 25-26. CLB_LUTA_IN2 REGISIEI. ... .eiiiiiiiiiiiie ettt ettt et e sttt e e saa et e st e e san e e e saneeeabeeenan 2778
Figure 25-27. CLB_LUTA_IN3 REGISIEN. ... .uiiiiiiii ittt ettt e s bt e eab et e et e e snt e e e saneeeabneenan 2779
Figure 25-28. CLB_FSM_LUT_FN1_0 REGISTEI.....cciuiiiiiiiieiitie ettt ettt sab et s st 2780
Figure 25-29. CLB_FSM_LUT_FN2 REGISIEN. .......tiiiiiiiiiiiee et ettt sab et e et nanes 2781
Figure 25-30. CLB_LUTA_FNT_0 REGISTEI......eiiiiiiieiiit ettt ettt ettt e bt e et e e e sane e e eanbeeeanee 2782
Figure 25-31. CLB_LUTA_FN2 REGISTE.....ceiiutiiiitiie ittt ettt ettt e et e et e sttt sa bt e e et bt e e aate e e saneeesabbeeeanee 2783
Figure 25-32. CLB_FSM_NEXT_STATE_O REGISTE......coiutiiiiuiiieitii ettt ettt st e b s 2784
Figure 25-33. CLB_FSM_NEXT_STATE_1 REGISTEI.....cciiutiiiiiiiieitie ettt ettt e e e b 2785
Figure 25-34. CLB_FSM_NEXT_STATE_2 REGISTE.....cceiutiiiiuiieiitie ettt ettt ettt ettt e e e e st 2786
Figure 25-35. CLB_MISC_CONTROL REGISIE.......ciiiiiiiiiiie ittt ettt e et s e e e sabe e e ebeeennee 2787
Figure 25-36. CLB_OUTPUT_LUT_0 REGISTEI.......eiiiiiiiiiiie ittt ettt ettt ettt e e e e ebneeenee 2789
Figure 25-37. CLB_OUTPUT_LUT _1 REGISIEI. ... .ttt ettt sttt ettt e e eeenbre e e e 2790
SPRUHX5! — AUGUST 2014 — REVISED MAY 2024 TMS320F2837xS Real-Time Microcontrollers M
Submit Document Feedback

Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Figure 25-38. CLB_OUTPUT_LUT _2 REGISIEN.......iiiiieiieiii ettt ettt ettt tee ettt e st esae e et e sateenbeesmbeenseesabeesseesnnee e 2791
Figure 25-39. CLB_OUTPUT_LUT _3 REGISIEN ... .iiiiieiiiiiieitie ettt ettt sttt ettt e st e s et e et e saeeenbeesnbeenseesnbeesseesnnee e 2792
Figure 25-40. CLB_OUTPUT_LUT _4 REGISIEN ... .iiiiieiieiie ettt ettt stee sttt e s teesae e e beesateenbeessbeeaseesnbeesseesnnee e 2793
Figure 25-41. CLB_OUTPUT_LUT _5 REGISIEN.......iiiiiiiii ittt ettt ettt et ettt e et esaeeenbeesrbeesbeesnbeesseesnnee e 2794
Figure 25-42. CLB_OUTPUT_LUT _6 REGISIEN.......ciiiiiiie ettt ettt et st e s st e et esateenbeessbeenseesnbeesseesnnee e 2795
Figure 25-43. CLB_OUTPUT _LUT _7 REGISIE ... .ii ittt ettt ettt e e te e et e et esaeeenbeesmbeeaseesnbeesseesnnee e 2796
Figure 25-44. CLB_HLC _EVENT _SEL REGISTEN......iiiieitiiitieiieeitie sttt ettt sttt e et sbe e teesneeenbeesneeennee e 2797
Figure 25-45. CLB_LOAD_EN REGISTET........eiiiiiiiiiiiie ittt e bbbt e e rab e e et e s nee e e nabeeean 2800
Figure 25-46. CLB_LOAD_ADDR REGISTE.........eeitiiiiieitit ettt sttt ste e bt e st eeeee s et eesteeeaeeesbeeenteesbeeanteesneeenbeeaneeenbenans 2801
Figure 25-47. CLB_LOAD_DATA REGISE.......ueiiuiiitieiit ettt ettt ettt et e et e saeeenbe e smeeebeesnbeenneesnbeesseeenneeseeas 2802
Figure 25-48. CLB_INPUT_FILTER REGISIEN.....ccuiiiiieitiiitie ittt ettt ettt ettt e et b s ste et e snbeenaeeenneeneee 2803
Figure 25-49. CLB_IN_MUX_SEL_0 REGISIEN.....cciui ittt ettt sttt ettt et e et e e sbeesnseesbeeenneenaeeans 2805
Figure 25-50. CLB_LCL_MUX_SEL_1 REGISLE ... ..ceiiiiiieiiii ettt ettt sttt sie e et eseeeeaeessbeesbeesnneesbeeenneenaeeans 2807
Figure 25-51. CLB_LCL_MUX_SEL_2 REGISLE......ceiiiiiieiiiieiie ittt ettt site st e sse e et e et e e aeessbeesbeeenseesbeeenneenaeeans 2808
Figure 25-52. CLB_BUF _PTR REGISIEI.......uiiiiiiii ittt ettt s bt s st e e et e e snn e e e saneeeanbeeenan 2809
Figure 25-53. CLB_GP_REG REGISIEN. ... ...iiiiiiiiiiiieei ettt et sat et e st e e b e e sabe e e s neeeeaabeeenaes 2810
Figure 25-54. CLB_OUT_EN REGISIEI. ... ..uiiiiiiiiiiiie ittt ettt bt e b e e e et st e e e et e e e te e e s nees 2811
Figure 25-55. CLB_GLBL_MUX_SEL_1 REGISE.....c..eiitiiiiiiiiieeitie ettt ettt sttt e sttt e snee et e sneeenee e 2812
Figure 25-56. CLB_GLBL_MUX_SEL_2 REGISE........ciiiiiitiiiieeiie ettt ettt ettt sttt e snee et e anneenee e 2813
Figure 25-57. CLB_INTR_TAG_REG REGISIEN........iiiiiiiiieitie ettt sttt ettt et esae e e be e aneeebe e smeeennee e 2814
Figure 25-58. CLB_LOCK REGISTET........uuiiiiiiieitiie ettt ae ettt et e s st e et e s be e e e rab e e e ebb e e e nreeenaneeean 2815
Figure 25-59. CLB_DBG_RO REGISTEN ...ttt ettt e a e s bt e sttt e e sabe e e aabe e e snb e e e saneeeabneenan 2816
Figure 25-60. CLB_DBG_RT REGISTEN ...ttt ettt e s bt e sttt e e sab e e aab e e e snb e e e saneeeabneenan 2817
Figure 25-61. CLB_DBG_R2 REGISTEN.........uiiiiiiiiiiiii ittt ettt ettt a et e e s bt e s bt e e e sabe e e aabe e e sanb e e e sabeeeabneenans 2818
Figure 25-62. CLB_DBG_R3 REGISTEN ...ttt ettt ettt e e s bt e sbt e e e sab e e e st e e e snb e e e saneeeabeeenan 2819
Figure 25-63. CLB_DBG_CO REGISTEN.........uiiiiiiiiiiiii ittt ettt ettt ae e ettt e sttt e e sab e e e aabe e e snt e e e saneeeabeeenan 2820
Figure 25-64. CLB_DBG_C1 REGISTEN ..ottt ittt ettt ettt e a e s bt e e sttt e e sab e e e aabe e e snt e e e saneeeabneenan 2821
Figure 25-65. CLB_DBG_C2 REGISTEN.......uuiiiiiiiiiiiie ettt ettt ettt e ae e e e e bt e e sb bt e e sab e e e aabe e e snte e e saneeeabneenan 2822
Figure 25-66. CLB_DBG_OUT REGISIEI.......iiiiiiiiiiiii ittt ettt ettt ra e e st e sttt e e aae e e e aabe e e sbee e s snneeeanbeeenans 2823
Figure 25-67. CLB_PUSH _Y REGISIE......coiuiiiiiiiieiitie ettt ettt a e e st e s be e e rabe e e eabe e e s neeeenabeeeas 2826
Figure 25-68. CLB_PULL_Y REGISIE.......coiiiiiiiiieeie ettt ettt e et bb e rab e e e be e e et e e e nabeee s 2827

List of Tables

Table 1-1. C2000Ware ROOt DIrECIOMIES. .......iiiiieiiiiie ettt a e et e bt e e as b et e s be e e s b e e e aabe e e nnneesnnnee s 72
Table 2-1. TMU SUupPOrted INSITUCHIONS. .......ooiiieiiiiie ettt ettt ekt e e et et esb et e ettt e e e e et e s b e e e e st e e e sanneesneeeeas 76
Table 2-2. Viterbi Decode PerfOrMaNCE. ..........uuii ittt et s e e st e et bt e e naneeesneeeas 77
Table 2-3. Complex Math PerfOrMEaNCE. ............eii ittt e st e et e st e st e e nnn e e sneeeeas 77
Table 3-1. RESEE SIGNAIS........oeeeiiiiiee ettt e oottt e bt e e b bt e e et et e e b et e e aa b et e e b et e e ean e e e e b e e e nnre e e nane s 80
Table 3-2. PIE Channel MApPing. .. .. ..ottt ettt ettt e ab e e e et et e e bttt e 1a bt e e ettt e e st e e e sane e e et bt e e anteeesaneeeaanreeenans 87
Table 3-3. CPU INTEITUPT VECIOIS. ... .ottt e et a e e et e e bt e e sab e e e e bt e et e e e saneeeebreeenee 89
Table 3-4. PIE INTEITUPT VECIOTS. ... .ottt e ettt e ettt e st e e ea et e et e e s ean e e aab e e e snn e e e nanees 90
Table 3-5. Access to EALLOW-Protected REGISIEIS. .........iii it 96
Table 3-6. Clock Connections Sorted by CIOCK DOM@IN........ccoiuiiiiiiiiiiiie et 105
Table 3-7. Clock Connections Sorted by MOdUIE NAME.........c.c.uiiiiiiiiiie e 106
Table 3-8. Clock Source (OSCCLK) Failure DeteCtiON..........coiiuiiiiiiie e 109
Table 3-9. Example Watchdog KEY SEQUENCES...........ooiiiiiiiiii ettt e et e s sebe e e et e e
Table 3-10. LPM Entry @and EXit CRtErIa.........cuuii ittt e et s et e e e et e e nnne e e naneee s
Table 3-11. LOCAI ShAr€d RAM..........oi ittt h e e bt e et et e e he et e aa b et e ebe e e e eab e e e et et e snt e e e snneeeabreenan
Table 3-12. GIobal SNAre€d RAM..........oo ittt bt e e et et e ettt e ekt e e aa b et e sabe e e e esb e e e anteeenneeeenaneeens
Table 3-13. Error Handling in Different Scenarios
Table 3-14. Mapping of ECC Bits in Read Data from ECC/Parity AAdress Map.........cccceoiiiiiiiiiiiiiieeiieeeiee e 126
Table 3-15. Mapping of Parity Bits in Read Data from ECC/Parity ADdress Map............ccceiiiiiiiieeiiieeeeice e 126
Table 3-16. CLA ACCESS FiltEI ... ettt e e e h e a et e et et e e et e e e s b e e e e st e e e nane e e s nnreeeas 140
Lo oI R A N 1Y 1 (1 T USSP 141
Table 3-18. SECUILY LEVEIS. ...ttt e bt sa et e e s e bt e e et e e e ab e e s s et e e br e e e enneeenaneee s 141
Table 3-19. System Control Registers IMPacCted..........cooiiiiiiiiii e 153
Table 3-20. System Control Base AdAress Table..... ..ot 159
Table 3-21. CPUTIMER_REGS REGISLEIS. ... ..ceiuiiiiieitii ittt ettt ettt ettt st e e et e e st e e e beeshe e e sbeesate e beeenbeesbeesnbeenneeennis 160
Table 3-22. CPUTIMER _REGS ACCESS TYPE COUES. .....coiuiiieitiieiiiit ettt ettt sttt sttt et e sne e ae e e st e nnneas 160
Table 3-23. TIM Register Field DeSCrPHIONS. ........oiuiiiiiiie ettt ettt e ettt e e e sb e e s nne e e nnnees 161

42 TMS320F2837xS Real-Time Microcontrollers

SPRUHX5I — AUGUST 2014 — REVISED MAY 2024
Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

13 TEXAS
INSTRUMENTS

www.ti.com

Table of Contents

Table 3-24.
Table 3-25.
Table 3-26.
Table 3-27.
Table 3-28.
Table 3-29.
Table 3-30.
Table 3-31.
Table 3-32.
Table 3-33.
Table 3-34.
Table 3-35.
Table 3-36.
Table 3-37.
Table 3-38.
Table 3-39.
Table 3-40.
Table 3-41.
Table 3-42.
Table 3-43.
Table 3-44.
Table 3-45.
Table 3-46.
Table 3-47.
Table 3-48.
Table 3-49.
Table 3-50.
Table 3-51.
Table 3-52.
Table 3-53.
Table 3-54.
Table 3-55.
Table 3-56.
Table 3-57.
Table 3-58.
Table 3-59.
Table 3-60.
Table 3-61.
Table 3-62.
Table 3-63.
Table 3-64.
Table 3-65.
Table 3-66.
Table 3-67.
Table 3-68.
Table 3-69.
Table 3-70.
Table 3-71.
Table 3-72.
Table 3-73.
Table 3-74.
Table 3-75.
Table 3-76.
Table 3-77.
Table 3-78.
Table 3-79.
Table 3-80.
Table 3-81.
Table 3-82.
Table 3-83.
Table 3-84.

PRD Register Field DESCIIPIIONS. ... ..eeiitiiiiitit ettt ettt e et e ettt e e et e e e sb et e e aab e e sneeesnneeeanbeeenas 162
TCR Register Field DESCIIPIIONS. ... ..eiiiiiieiiiit ettt et eab e e sab et e e bt e e aateeesneeeeanbeeenaes 163
TPR Register Field DESCIIPONS. .........tiiiiie ittt ettt e b e e e et e e snre e s naneeeas 165
TPRH Register Field DEeSCHPHONS. .......oitiiiiiii ittt e sb e e et e e sbe e e nnaee s 166
PIE_CTRL_REGS REGISIEIS. ... eiiiitiiiiitiieeeit ettt ettt e aa et e et et eeae et e aab e e enb e e e naneeesneeeeas 167
PIE_CTRL_REGS ACCESS TYPE COUES.......eiiiiiiieiiiieeitiee ettt ettt ettt st e st rane e e sbe e e sanbe e e nanees 167
PIECTRL Register Field DESCIIPONS. ........uiiiiiiiiiieeeee ettt e e nbe e eaneas 169
PIEACK Register Field DEeSCHPIIONS. ......cciitiiiiiiie ittt sttt et e st e e eesanne e e nanees 170
PIEIER1 Register Field DeSCriPHONS. ....ccci.uiiiiiiii ittt e e e e eae e e e 171
PIEIFR1 Register Field DESCIIPIONS. .......eiiiiiie ittt ettt ettt e e b e e sbe e e s nee e e aabeeenas 173
PIEIER2 Register Field DESCrIPHIONS. ....ccci.tiiiiiiii ittt ettt e e e e ebe e s nnees 175
PIEIFR2 Register Field DESCIIPIONS. .......eiiiiiieiiiee ittt ettt ettt et e e bt e e sne e e s nnee e e aabee e 177
PIEIER3 Register Field DESCriPHIONS. ....cccouiiiiiiii ettt ettt e e e e e et e neees 179
PIEIFR3 Register Field DESCIIPIONS. ... ..ottt ettt ettt et e e it e e ene e e s enneeeanbeeenas 181
PIEIER4 Register Field DESCriPHONS. ....ccoiuuiiiiiiii ettt e e e e ebn e e nneas 183
PIEIFR4 Register Field DESCIIPIONS. .......eiiiiiie ittt ettt ettt et e e aab e e sbe e e s nbee e e aabeeenas 185
PIEIERS Register Field DESCrIiPHONS. ....ccoi.tiiiiiiii ettt sttt e e e e ebe e e neeas 187
PIEIFRS Register Field DESCIIPIONS. .......eiiiiiieiiiee ittt ettt ettt et e e e bt e e ene e e s enee e e aabeeenas 189
PIEIERG Register Field DESCrIPHONS. ....ccciuiiiiiiiiiiee ettt sttt e s e e e st e e e neeas 191
PIEIFRG Register Field DESCIIPIONS. ... ..ottt ittt ettt ettt e e bt e e sne e e s enne e e aabee e 193
PIEIER7 Register Field DeSCriPHIONS. ....ccoi.uiiiiiiii ittt ettt et e e e e ebn e e s nnees 195
PIEIFR7 Register Field DESCIIPIONS. .......iiiiiiie ittt ettt et e e it e e ebe e e s enee e e aabe e e 197
PIEIER8 Register Field DeSCriPHONS. ....cccc.uiiiiiiiiiii ettt e e e e etn e e neeas 199
PIEIFR8 Register Field DESCIIPIONS. .......eiiiiiieiiiee ittt ettt ettt et e e bt e e sbe e e s enee e e aabeeenas 201
PIEIERS Register Field DESCriPHONS. ....ccco.uiiiiiiii ittt e e e e e enn e e nneas 203
PIEIFRO Register Field DESCIIPIONS. .......eiiiiiieiiiee ittt ettt et e e aab e e sne e e s anee e e aabeeenas 205
PIEIER10 Register Field DeSCIIPONS. ........uiiiiiiiiiiee ettt ettt e e e e e et e e s nneas 207
PIEIFR10 Register Field DeSCIPHONS. ......coitiiiiiiii ittt ettt e et sne e s b e e abe e 209
PIEIER11 Register Field DESCIIPONS. .....co.iiiiiiiee ittt e e e e e ane e e 211
PIEIFR11 Register Field DeSCIPHIONS. ......cciitiiiiiiie ittt ettt ettt e et e e st e e sebeeeebaeenan 213
PIEIER12 Register Field DeSCIIPONS. ........uiiiiiii ittt e e e e etn e e nneas 215
PIEIFR12 Register Field DeSCIPHONS. .....ccoitiiiiiiii ettt e b sne e s b e e aabe e e 217
WD _REGS REGISTEIS. ....ceiitiiiiiiit ittt ettt et a et e et e e sttt e 1a bt e e e bt e e ea bt e e sab et e e s bt e e eabeeesbeeeeanbeeenans 219
WD_REGS ACCESS TYPE COUBS......ciiuiiiiitiieeitit ettt ettt ettt et e ettt e e s b e e sab et e ettt e s aaee e e sabe e e enbe e e anneas 219
SCSR Register Field DESCIIPIONS. ... ..eiiitieiiiiie ettt ettt et e aa e e et et e s ne e e e aa e e e ebneesenneas 220
WDCNTR Register Field DESCIIPONS. ........eiiiiiiiiiiie ettt et st e e e e st e e e 221
WDKEY Register Field DESCIIPHONS. .....cc.ueiiiiiiiiiiie ettt e b e et saee e e nanee s 222
WDCR Register Field DEeSCIIPHONS. ......coiuiiiiiiiiiiiiie ettt e bt e e st e e snee e e nanee s 223
WDWCR Register Field DESCIIPONS. ........uiiiiiiiiiiiie ettt ettt e et e e st snre e as 224
NMI_INTRUPT_REGS REGISIEIS. .....ceiitiiiiiiiie ittt ettt ettt et e ettt e e ene e e sbe e e e aabeeenas 225
NMI_INTRUPT_REGS ACCESS TYPE COUES......eeiiiiiieiiiie ittt ettt ettt ettt e e snn e e e 225
NMICFG Register Field DeSCIIPHONS. ......couiiiiiii ittt e b e 226
NMIFLG Register Field DESCIIPIONS. .......eiiiiiieiitee ettt ettt ettt e e bt e e ebe e e s neeeeaabeeenas 227
NMIFLGCLR Register Field DESCIIPHONS. .......uiiiiiiie ittt ettt e e e as 229
NMIFLGFRC Register Field DESCIPIONS. .......ciiiiiieitiei ettt ettt e e e e snaee e 231
NMIWDCNT Register Field DeSCIPLONS. ...ttt ettt ettt e e sbe e nan e e aabee e 232
NMIWDPRD Register Field DEeSCIIPHONS. ......cocuuiiiiiieiiiee ettt ba e 233
NMISHDFLG Register Field DeSCrIPHONS. ......cc.uiiiiiiieiiiie ettt ene e 234
XINT_REGS REGISIEIS. ... eiiitiieitiee ittt ettt etttk e e et esb e e e eh bt e e ettt e s bt e e e aa b e e e ebneennneas 236
XINT_REGS ACCESS TYPE COUES......ueiiiiiiieitiee ettt ettt ettt b e e et et st e e e sab e e et e e snteeenaneeeas 236
XINT1CR Register Field DESCIIPHONS. .....ccoiuiiiiiiiii ittt ettt e e e e e i ee e e 237
XINT2CR Register Field DESCIIPHONS. .....ccoiiiiiiiiii ittt ettt st e s e e e aibeeeaaes 238
XINT3CR Register Field DESCIIPHONS. .....cciiuiiiiiiiie ittt ettt e et e e e e e anbeeeaaes 239
XINT4CR Register Field DESCIIPHONS. .....cciiiiiiiiiii ittt ettt et e e e e e eanbee e e 240
XINTS5CR Register Field DESCIIPHONS. .....ccoiutiiiiiiii ittt e bt e et e e sne e e e aib e e e e 241
XINT1CTR Register Field DeSCIPIIONS. ......cciiiiiiiiiie ettt e e st s nre e neneeas 242
XINT2CTR Register Field DeSCIPIIONS. ......ccoiiiiiiiiiieiie ettt e e st s nee e neneeas 243
XINT3CTR Register Field DeSCIPIIONS. .......ciiuiiiiiiieeitie ettt sb e snre e e as 244
SYNC_SOC_REGS REGISIEIS. ....ce ittt ittt ettt ekttt s e e e st bt e e eate e e sbe e e e ab b e e e aate e e sneeeeasbeeenaee 245
SYNC_SOC_REGS ACCESS TYPE COUBS......ceeiuiiiiiiiie ettt ettt e sttt et e e st e sste e sabeeeabneennee 245
SYNCSELECT Register Field DeSCIPIIONS. ......cciitiiiiiiii ettt e e e e ena e 246

SPRUHX5I — AUGUST 2014 — REVISED MAY 2024 TMS320F2837xS Real-Time Microcontrollers 43
Submit Document Feedback

Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Table 3-85. ADCSOCOUTSELECT Register Field DeSCIIPONS. ........uiiiiiiiiiiiee et 248
Table 3-86. SYNCSOCLOCK Register Field DeSCrPHONS. ......ccoiutiiiiiiieiiie ettt et 251
Table 3-87. DMA_CLA_SRC_SEL_REGS REGISLEIS. ...c..etitiiiiieiii ettt sttt sttt et ssee bt esnneebeesneeenneesneas 252
Table 3-88. DMA_CLA_SRC_SEL_REGS ACCESS TYPE COUES.......ccoiuiiiiiitiieiiiee ittt sttt e e 252
Table 3-89. CLA1TASKSRCSELLOCK Register Field DeSCriPtiONS. ........c.uiiiiiiiiiiiieciiie et 253
Table 3-90. DMACHSRCSELLOCK Register Field DeSCriPtONS. ........uuiiiiiiiiiie ettt 254
Table 3-91. CLA1TASKSRCSEL1 Register Field DeSCriPtIONS. .....ccc.uiiiiiiiiiiiie et 255
Table 3-92. CLA1TASKSRCSEL2 Register Field DeSCriPtONS. .....cccuiiiiiiiiiiiie ettt 256
Table 3-93. DMACHSRCSEL1 Register Field DeSCIIPONS. .........uiiiiiiii et 257
Table 3-94. DMACHSRCSEL2 Register Field DeSCIIPONS. ........uiiiiiiiiiiie e 258
Table 3-95. FLASH_PUMP_SEMAPHORE_REGS REGISIEIS. .....cciiiitieiiieiie ettt ettt ettt st siee e seeeennee e 259
Table 3-96. FLASH_PUMP_SEMAPHORE_REGS ACCESS TYPE COUES.......ciitieriiiiiieiieeiee ettt 259
Table 3-97. PUMPREQUEST Register Field DeSCIIPONS. .........oiiiiiiieieitiee ettt 260
Table 3-98. DEV_CFG_REGS REGISIEIS. ... .coitiiiiiiiiie ittt ettt sttt e st esteeaabeesheeeabeesbeeenteessse e beesneeenbeeanseanneeans 261
Table 3-99. DEV_CFG_REGS ACCESS TYPE COUES. ....ccoiuiiiiiiiiiiiiie et ette ettt ettt ettt s e saae e e bt e s aab e e nnee e naneeeas 262
Table 3-100. PARTIDL Register Field DESCIIPONS. ........uiiiiiiiiiiie ettt et ebe et e e e nn e 263
Table 3-101. PARTIDH Register Field DeSCrIPHIONS. .......cciiuieiiiiiie ittt ettt e e et e e e e nabeeas 265
Table 3-102. REVID Register Field DESCIIPHONS. ........eiiiiiiiiiiii ettt be et nnee e nane e 266
Table 3-103. DCO Register Field DESCIIPHONS. .........uiiiiiie ittt bb e e e b e s nn e e sanees 267
Table 3-104. DC1 Register Field DESCIIPHONS. .........uiiiiiie ittt sttt e e s b e s ne e e sanees 268
Table 3-105. DC2 Register Field DESCIIPHONS. .........uiiiiiii ittt san e et e e s st e e nanees 269
Table 3-106. DC3 Register Field DESCIIPHONS. .........uiiiiiiiiie ittt ettt sa e sb e s s e 270
Table 3-107. DC4 Register Field DESCIIPHONS. .........uiiiiiie ittt sttt e e b e e s an e e sanees 272
Table 3-108. DC5 Register Field DESCIIPHONS. .........uiiiiiie ittt bb e s et e s st e e sanees 273
Table 3-109. DC6 Register Field DESCIIPHONS. .........uiiiiiieeiie ittt e b e e b e e nanees 274
Table 3-110. DC7 Register Field DEeSCIPHONS. .......ciuiiiiiiii ittt eb e sbe e e et e e sbee e nane e e abeeenaes 275
Table 3-111. DC8 Register Field DESCIIPIONS. .......ciiiriieiiiie ettt e bttt et e e st e st e e s b e e e st e e e nnneesannee s 276
Table 3-112. DC9O Register Field DEeSCIIPHONS. .......oiuiiiiiiii ittt rbb e e e bt e sbee e nnne e e abeeenae 277
Table 3-113. DC10 Register Field DESCIIPHONS. .........iiiiiiiiitie ittt e et e snee e nnne e e et e e e 278
Table 3-114. DC11 Register Field DeSCIIPHONS. ......coiuiiiiiii ettt b e et e e aneee s 279
Table 3-115. DC12 Register Field DESCIIPHONS. ...ttt ettt e et e e s e s e e sbeeenae 280
Table 3-116. DC13 Register Field DESCIIPHONS. ...ttt e et e e st sane e e abeeenae 281
Table 3-117. DC14 Register Field DESCIIPHONS. ........uiiiiiiii ittt e st e e saee e nane e e abeeenan 282
Table 3-118. DC15 Register Field DESCIIPHONS. .........iiiiiiiiie ettt e et sbe e e e abeeenae 283
Table 3-119. DC17 Register Field DESCIIPHONS. ...ttt e et e e sbe e nane e e abeeenae 285
Table 3-120. DC18 Register Field DESCIPIONS. ........ciiitiiiiiii ittt b bbbt e bt e s e e sb e e nbe e e sanees 286
Table 3-121. DC20 Register Field DESCIPIONS. .......cciiitiiiiiit ittt ettt ettt s bt e ettt e aane e e ab e e s anbe e e nanees 287
Table 3-122. PERCNF1 Register Field DeSCIPHONS. .......couiiiiiiieiiiii ettt ettt 289
Table 3-123. FUSEERR Register Field DeSCIPIIONS. .. ....coitiiiiiiii ittt sttt sb e e 290
Table 3-124. SOFTPRESO Register Field DeSCIPIIONS. ......ccoitiiiiiie ettt ettt e e 291
Table 3-125. SOFTPRES1 Register Field DeSCIPHIONS.......ccoitiiiiiie ittt ettt e e 292
Table 3-126. SOFTPRES2 Register Field DeSCIPHIONS.......ccoitiiiiiieiiiie ettt e e 293
Table 3-127. SOFTPRES3 Register Field DeSCIPHIONS.......ccoitiiiiiieiiiie ettt ettt e e e 295
Table 3-128. SOFTPRES4 Register Field DeSCrPIIONS. ......ccoitiiiiiie ettt ettt s e e 296
Table 3-129. SOFTPRESGE Register Field DeSCHPHIONS.......ccoitiiiiiieiiiie ettt e e ranee s 297
Table 3-130. SOFTPREST7 Register Field DeSCIPHIONS.......ccoitiiiiiieiiiie ettt ettt e e e 298
Table 3-131. SOFTPRESS Register Field DeSCrPHIONS.......ccoitiiiiiie ettt e e 299
Table 3-132. SOFTPRESY Register Field DeSCIPIIONS.......ccoitiiiiiie ittt s e e 300
Table 3-133. SOFTPRES11 Register Field DeSCrPIIONS.......ccoiuiiiiiiie ettt 301
Table 3-134. SOFTPRES13 Register Field DeSCrIPHONS. .....c.c.uiiiiiieiiiie ettt 302
Table 3-135. SOFTPRES14 Register Field DeSCrIPHONS. .....c.c.uiiiiiie ettt e 303
Table 3-136. SOFTPRES16 Register Field DeSCrIPHONS. .....c.c.uiiiiiiie ittt 304
Table 3-137. SYSDBGCTL Register Field DeSCrPHIONS. .......cciitiiiiiiiieiieee ittt et e e 305
Table 3-138. CLK_CFG_REGS REGISIEIS. ........ieiuieiiieitieeieeitee it stie st sie et e st e beeste e e aeesaeeesbeeamseeabeeanseeabeeanbeeaseesnbeesneeannee e 306
Table 3-139. CLK_CFG_REGS ACCESS TYPE COUES.......uuiiiiiiiiiiiiiiitite ettt sttt sbe e an e e sne e e s abaeeeanbeeenas 306
Table 3-140. CLKCFGLOCK1 Register Field DeSCIIPLONS. .......ciiiiiieiiiie ettt sttt e e nanee s 308
Table 3-141. CLKSRCCTL1 Register Field DeSCrIIPONS. .....c.c.uiiiiiiieiiie ettt 310
Table 3-142. CLKSRCCTL2 Register Field DeSCrIPHONS. .....ccc.uiiiiiie ettt 312
Table 3-143. CLKSRCCTL3 Register Field DeSCrIPONS. ......cc.uiiiiiiie ettt 314
Table 3-144. SYSPLLCTL1 Register Field DeSCriPHONS. .....ccccuiiiiiiiiiiee ettt 315
Table 3-145. SYSPLLMULT Register Field DeSCrPIIONS. ......ccciuiiiiiiiiiiiie ittt st 316

44

TMS320F2837xS Real-Time Microcontrollers

SPRUHX5I — AUGUST 2014 — REVISED MAY 2024
Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
Table 3-146. SYSPLLSTS Register Field DeSCrPHONS. ......c.cuuiiiiiiiiiie e 317
Table 3-147. AUXPLLCTL1 Register Field DeSCIIPONS. ........uiiiiiiiiiiiie ittt 318
Table 3-148. AUXPLLMULT Register Field DeSCIIPONS. .........iiiiiiiiiiieeeiiie ettt s bee e 319
Table 3-149. AUXPLLSTS Register Field DESCHPONS. ........ciiitiiiiiiiie ettt ettt 320
Table 3-150. SYSCLKDIVSEL Register Field DeSCrPHiONS.........ocuiiiiiiiiiiie et 321
Table 3-151. AUXCLKDIVSEL Register Field DeSCIIPONS. ........cciiitiiiiiiieiieee ettt 322
Table 3-152. PERCLKDIVSEL Register Field DeSCIIPONS. ........cciiiiiiiiiieiieee ettt 323
Table 3-153. XCLKOUTDIVSEL Register Field DeSCrPHONS. .....ccccuiiiiiiii ettt 324
Table 3-154. LOSPCP Register Field DeSCriPHIONS. .......cuiiiiiiiiiiiie ettt bbbt e enae e e sbee e 325
Table 3-155. MCDCR Register Field DESCIIPONS. ........iiiiiieiiiii ettt ettt et e e e e sb e e et e e snae e e naneeeas 326
Table 3-156. X1CNT Register Field DeSCrIPHONS. .....ccc.uiiiiiie ettt e e 327
Table 3-157. CPU_SYS_REGS REGISIEIS. ....cocuuiiiiiiiiiiiie ettt ettt e ettt be e e e bt e st e e s b e e s aate e e nanes 328
Table 3-158. CPU_SYS_REGS ACCESS TYPE COUES. .....cciuiiiiiiieiiiiie ettt ettt ettt et e e et st e s be e e sbne e s nnneas 328
Table 3-159. CPUSYSLOCK1 Register Field DeSCrPHONS. ........c.uiiiiiiiiiii e 330
Table 3-160. HIBBOOTMODE Register Field DeSCrPHONS. .......c.cuuiiiiiiiiiiie e 333
Table 3-161. IORESTOREADDR Register Field DeSCrPLONS. .......cciitiiiiiiie ittt ettt s e e 334
Table 3-162. PIEVERRADDR Register Field DeSCrPHONS. ........ciiuiiiiiiiiiiiii ettt 335
Table 3-163. PCLKCRO Register Field DESCIIPONS. ........uii ittt st e s bae e e aanee e 336
Table 3-164. PCLKCR1 Register Field DeSCIIPONS. ...... ..ttt st e b e e e sanee e 338
Table 3-165. PCLKCR2 Register Field DESCIIPONS. ........uii ittt e b e e aabe e 339
Table 3-166. PCLKCR3 Register Field DESCIIPONS. ........uiiiiiiiiiiii ittt sne e nba e e e aabe e 341
Table 3-167. PCLKCR4 Register Field DESCIIPONS. ........uii ittt st e s bae e e aabe e 342
Table 3-168. PCLKCRG6 Register Field DESCIIPONS. ........uii ittt e b e e e aabee e 343
Table 3-169. PCLKCR7 Register Field DESCIIPONS. .........ii ittt st nne e ebae e e abe e 344
Table 3-170. PCLKCR8 Register Field DESCIIPONS. .........iiiiiiiiiiii ettt e s enae e e aabe e 345
Table 3-171. PCLKCR9 Register Field DESCIIPONS. ........uii ittt st sne e ebae e e aabee e 346
Table 3-172. PCLKCR10 Register Field DeSCrPHIONS. ........ciitiiiiiiiieiiit ettt nne e bae e e aane e 347
Table 3-173. PCLKCR11 Register Field DESCIPIONS. ........eiiiiiiiiiiie ittt ettt ettt e e e e e bee e e 348
Table 3-174. PCLKCR12 Register Field DeSCrPHIONS. .......coiiuiiiiiiii ittt sne e bae e e aabe e 349
Table 3-175. PCLKCR13 Register Field DeSCrPHIONS. .......cciiuiiiiiiii ittt st e b e e e b 350
Table 3-176. PCLKCR14 Register Field DeSCrPHIONS. .......cciiuiiiiiiii ittt sne e ba e e e aabee e 351
Table 3-177. PCLKCR16 Register Field DeSCrPHIONS. ........ciitiiiiiiiiiiiie ettt na e e eabe e 353
Table 3-178. SECMSEL Register Field DeSCIPIIONS. ......ccoiiiiiiiiie ittt sb e 354
Table 3-179. LPMCR Register Field DeSCIPIIONS. ......cciiiiiiiiiieeiiie ittt e sne e ebe e e e abe e e 355
Table 3-180. GPIOLPMSELO Register Field DeSCrIPHONS. ........uuiiiiiiiiiii et 357
Table 3-181. GPIOLPMSEL1 Register Field DeSCrIPHONS. ........uuiiiiiiiiiii e 360
Table 3-182. TMR2CLKCTL Register Field DESCHPONS. ........ciiiiiiiiiiiie ittt e e 363
Table 3-183. RESC Register Field DESCIIPONS. .........uiiiiiiiiiie ettt et e s sane e 365
Table 3-184. ROM_PREFETCH_REGS REGISIEIS. ... .ceiiiiitiiiiieeiie ettt sttt ettt sttt et e st et e st e e saeesnbeesneeennas 367
Table 3-185. ROM_PREFETCH_REGS ACCESS TYPE COUES. .....cocuiiiiiiieeiiiie ettt ettt ettt e e 367
Table 3-186. ROMPREFETCH Register Field DeSCrPHIONS. .......coiiiiiiiiiieiiiee ettt e e 368
Table 3-187. DCSM_Z1_REGS REGISIEIS. ... ..ieiuiiiiie ittt ettt ettt st et saeeebe e se et e abeessbeesteeemteesbeeenbeesneeanbeesneeennes 369
Table 3-188. DCSM_Z1_REGS ACCESS TYPE COUES. ......eiuiiiiiiiiiiiiie ittt ettt ettt ettt e bt e e et s ae e e e ae e e e enn e e s enneas 369
Table 3-189. Z1_LINKPOINTER Register Field DeSCrPHONS. .......cccuuiiiiiiiiiiie ettt e 370
Table 3-190. Z1_OTPSECLOCK Register Field DeSCrIPHONS. .......c.uiiiiiiieiiiie ittt 371
Table 3-191. Z1_BOOTCTRL Register Field DeSCIIPONS. .........oiiiiiiiieeiiee ettt 372
Table 3-192. Z1_LINKPOINTERERR Register Field DESCrIPHONS. .........ciiiiiiiiiii et 373
Table 3-193. Z1_CSMKEYO0 Register Field DeSCrIPHONS. ......cc.uiiiiiiii ettt 374
Table 3-194. Z1_CSMKEY1 Register Field DeSCriPHONS. .....ccc.uiiiiiiii ettt 375
Table 3-195. Z1_CSMKEY2 Register Field DeSCrIPHONS. .......c.uiiiiiiii ittt 376
Table 3-196. Z1_CSMKEY3 Register Field DeSCrIPHONS. .......c..iiiiiiii ettt 377
Table 3-197. Z1_CR Register Field DESCIIPHONS. .........uiiiiiie ettt st e e naree s 378
Table 3-198. Z1_GRABSECTR Register Field DeSCIIPtONS. .........ciiiiiiiiiii e 379
Table 3-199. Z1_GRABRAMR Register Field DeSCrPHONS..........cuiiiiiiiiiii et 382
Table 3-200. Z1_EXEONLYSECTR Register Field DeSCrPHiONS. .......cciiuiiiiiiiieiiiie ittt 384
Table 3-201. Z1_EXEONLYRAMR Register Field DeSCrIPtONS. .........oiiiiiiiiiiie e 387
Table 3-202. DCSM_Z2_ REGS REJISLEIS. ... ..ieiiiiiieitieeiee ittt ertee et ettt et e et e ste e e beesaeeenbeese et e beessbeesseesmteesbeeanbeesaeeanbeesneeennes 389
Table 3-203. DCSM_Z2_REGS ACCESS TYPE COUES. .....ceruiiiiiiieiiiiie ittt ettt ettt ettt e et e e et e seae e e e e sne e s enneas 389
Table 3-204. Z2_LINKPOINTER Register Field DeSCrPHONS..........cuiiiiiiiiiieeieee et 390
Table 3-205. Z2_OTPSECLOCK Register Field DeSCrIPHONS. .......c.uuiiiiiieiiiie ittt 391
Table 3-206. Z2_BOOTCTRL Register Field DESCIIPUONS. .........iiiiiiiiie ittt 392
SPRUHX5! — AUGUST 2014 — REVISED MAY 2024 TMS320F2837xS Real-Time Microcontrollers 45

Submit Document Feedback

Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Table 3-207. Z2_LINKPOINTERERR Register Field DESCrIPtONS. .........oiiiiiiiiiii et 393
Table 3-208. Z2_CSMKEYO0 Register Field DeSCrIPHONS. .....c.c.uiiiiiiii ettt 394
Table 3-209. Z2_CSMKEY 1 Register Field DeSCrIPHONS. .....c.c.uiiiiiiii ettt 395
Table 3-210. Z2_CSMKEY2 Register Field DeSCrIPHONS. .....c.c.uiiiiiiiiiie ettt 396
Table 3-211. Z2_CSMKEY3 Register Field DeSCrPIIONS.......ccoiuiiiiiiii ettt et 397
Table 3-212. Z2_CR Register Field DESCIIPHONS. .........uiiiiiie ittt ettt e et e e nanee s 398
Table 3-213. Z2_GRABSECTR Register Field DeSCIIPtONS. .........oiiiiiiiiiii e 399
Table 3-214. Z2_GRABRAMR Register Field DeSCrPHONS..........cuiiiiiiiiiii et 402
Table 3-215. Z2_EXEONLYSECTR Register Field DeSCriPliONS. .......cciiutiiiiiiieiiiie ittt 404
Table 3-216. Z2_EXEONLYRAMR Register Field DeSCrIPtONS. .........oiiiiiiiiiiie ittt 407
Table 3-217. DCSM_COMMON_REGS REGISLEIS. ......ceiuiiiiiieiiiiiiie ittt ettt tee ettt et e e et e saeeebeesnbeenseesnbeesseesnseeneeas 409
Table 3-218. DCSM_COMMON_REGS ACCESS TYPE COUES. .....cuuiieiiiieiiiii ittt ettt ettt sttt snee e nanee s 409
Table 3-219. FLSEM Register Field DESCIIPONS. ... ...ciiiiiiiiiiieiie ettt be e et e e nnee e naneeeas 410
Table 3-220. SECTSTAT Register Field DeSCrPIIONS. ......ccoiiiiiiiiie ettt ettt e b e 411
Table 3-221. RAMSTAT Register Field DeSCrIPHONS. ......c..uiiiiiiiiiiee ettt s 414
Table 3-222. MEM_CFG_REGS REGISIEIS. .......ii ittt ettt sttt st s b e st e she e e abeesbeeenseesaeeebeesneeenbeesneeeneeaes 416
Table 3-223. MEM_CFG_REGS ACCESS TYPE COUES.......ueiiiiiiiiiiie ettt ettt ettt sbe e et e nne e e nnne e 416
Table 3-224. DxLOCK Register Field DESCIIPONS. .........iiiiiiiiiiee ittt sb e aae e 418
Table 3-225. DxCOMMIT Register Field DESCIIPHONS. .......coiiiiiiiiiee ettt et e st e s nee e 419
Table 3-226. DxACCPROTO Register Field DeSCIIPONS. .........iiiiiii ittt 420
Table 3-227. DXTEST Register Field DeSCIPHONS. .....ccoouiiiiiiiii ittt bbb e b e e e aibe e 421
Table 3-228. DXINIT Register Field DEeSCHPIIONS. ......cciitiii ittt ettt e s bn e 422
Table 3-229. DxINITDONE Register Field DESCIIPHONS. .........uiiiiiiiiiiie ittt e e 423
Table 3-230. LSXLOCK Register Field DeSCIIPONS. .........uiiiiiiiiiie ittt e e e e 424
Table 3-231. LSXCOMMIT Register Field DESCIIPONS. .......cuiiiiiiiiiii ettt ettt e e 426
Table 3-232. LSXMSEL Register Field DeSCrIPHONS. .........uiiiiiiiiie ittt e e e e 428
Table 3-233. LSXCLAPGM Register Field DeSCIPHIONS. ......ccoitiiiiiiie ettt ettt e e nanee s 430
Table 3-234. LSXACCPROTO Register Field DeSCIIPHONS. .........eiiiiiieiiiee ettt 431
Table 3-235. LSXACCPROT1 Register Field DeSCIIPHONS. .........iiiiiiiiiiiie ittt 433
Table 3-236. LSXTEST Register Field DeSCHPIIONS. ...ttt ettt e e e ee s 434
Table 3-237. LSXINIT Register Field DeSCIIPIONS. ... ...cuiiiiiiiiiie ittt ettt e st e e et e e nnee e s nanee s 436
Table 3-238. LSXINITDONE Register Field DeSCrIIPHONS. .....c.c.uiiiiiieiiiie ettt e e 437
Table 3-239. GSXLOCK Register Field DEeSCIPHONS. .......couuiiiiiieiiiii ettt ettt et e s 438
Table 3-240. GSXCOMMIT Register Field DESCIIPHONS. .........uiiiiiiiiiii et e e 440
Table 3-241. GSXACCPROTO Register Field DeSCrPHONS. ........c.uiiiiiiiiiiiie et 443
Table 3-242. GSXACCPROT1 Register Field DeSCrPHONS. ........c.uiiiiiiiiiie et 445
Table 3-243. GSXACCPROT2 Register Field DeSCrPHONS. ........cuuiiiiiiiiiiie e 447
Table 3-244. GSXACCPROT3 Register Field DeSCrPHONS. ........c.uiiiiiiiiiie e 449
Table 3-245. GSXTEST Register Field DESCIIPIONS. .......ciiiiiiiiiiee ittt sttt e e bn e 451
Table 3-246. GSXINIT Register Field DESCIIPONS. ........uiiiiiieiiee ettt sttt st e e e st e s nneas 454
Table 3-247. GSxINITDONE Register Field DeSCHPHONS. .......couiiiiiiie it 456
Table 3-248. MSGXTEST Register Field DeSCriPHONS. ......cc.uiiiiiiie it 458
Table 3-249. MSGXINIT Register Field DEeSCIPHONS. .......oouiiiiiiie ittt 459
Table 3-250. MSGXINITDONE Register Field DeSCIIPONS. ........coiitiiiiiiiieiiee ettt 460
Table 3-251. ACCESS_PROTECTION_REGS REGISIEIS......ccuiiiiiiiiiaiie ittt esiie ettt ettt ettt et s nneessbe e sneesnneeneeas 461
Table 3-252. ACCESS_PROTECTION_REGS ACCESS TYPE COUES......ccoiuiiiiiiiiiiiiie ettt 461
Table 3-253. NMAVFLG Register Field DEeSCIPHONS. .........uuii ittt ettt et b e et 463
Table 3-254. NMAVSET Register Field DEeSCIPHONS. ........ouiiiiiiiiiiiie ittt st e b st 465
Table 3-255. NMAVCLR Register Field DeSCIIPONS. ........utiiiiiiiiiiieiiie ettt ettt et snee e e e abee e e 467
Table 3-256. NMAVINTEN Register Field DESCIIPHONS. .......c.uiiiiiiiiiiiie ettt e e 469
Table 3-257. NMCPURDAVADDR Register Field DESCIIPtONS. .........uiiiiiiiiiiie ittt 470
Table 3-258. NMCPUWRAVADDR Register Field DeSCrPHONS........c.cuuiiiiiiiiiiiee et 471
Table 3-259. NMCPUFAVADDR Register Field DESCIIPHONS. .........oiiiiiiiiiiie ittt 472
Table 3-260. NMDMAWRAVADDR Register Field DeSCrIPONS. ..........iiiiiiiiiieeiiie et 473
Table 3-261. NMCLA1RDAVADDR Register Field DeSCIIPONS. .........oiiiiiiiiiiie e 474
Table 3-262. NMCLA1WRAVADDR Register Field DeSCriPHiONS. .......c.uiiiiiiiiiiiie it 475
Table 3-263. NMCLA1FAVADDR Register Field DeSCIIPHONS. .........eiiiiiiiiiiie et 476
Table 3-264. MAVFLG Register Field DESCIIPLONS. ........uoiiiiiieiiiie ettt e e 477
Table 3-265. MAVSET Register Field DESCIIPLONS. ........uiiiiiiiiiiiie ettt s 478
Table 3-266. MAVCLR Register Field DeSCrPHIONS. .......coiuiiiiiiie ittt ettt e e as 479
Table 3-267. MAVINTEN Register Field DESCIPIONS. .......coiiiiiiiiiii ittt e et e e sene e e abeeenaes 480

46

TMS320F2837xS Real-Time Microcontrollers

SPRUHX5I — AUGUST 2014 — REVISED MAY 2024
Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
Table 3-268. MCPUFAVADDR Register Field DeSCrPHONS. ........ciiutiiiiiiieeiiie ettt 481
Table 3-269. MCPUWRAVADDR Register Field DeSCIIPHONS. .........ciiiiiiiiiiiiiee et 482
Table 3-270. MDMAWRAVADDR Register Field DeSCrPHONS. .......cciitiiiiiiie ettt sttt e e 483
Table 3-271. MEMORY_ERROR_REGS REGISIEIS......cciuiiiiiiiiieiteitie ettt sttt stee st steeenbe et e enteesseeanbeesneeenneas 484
Table 3-272. MEMORY_ERROR_REGS ACCESS TYPE COUES. .....ccuuiiiiiiiiiiitii ettt ettt ettt 484
Table 3-273. UCERRFLG Register Field DESCIIPONS. .........iiiitiiiiiiieiiiee ittt ettt e e 485
Table 3-274. UCERRSET Register Field DeSCIIPONS. .........iiiiiiiiiii ettt ettt 486
Table 3-275. UCERRCLR Register Field DeSCrPIIONS. ......cciitiiiiiiieiiiie ettt e et e s nnee s 487
Table 3-276. UCCPUREADDR Register Field DeSCrIPHONS. ........c.uiiiiiiiiiiiciie et 488
Table 3-277. UCDMAREADDR Register Field DeSCIPHONS. .......ccuiiiiiiiiiiie ettt 489
Table 3-278. UCCLA1READDR Register Field DeSCriPHONS. .......c.uuiiiiiiiiiiii ettt 490
Table 3-279. CERRFLG Register Field DeSCIPIIONS. .. ...ccoitiiiiiiieiiiee ettt ettt sb e e 491
Table 3-280. CERRSET Register Field DeSCHPIIONS.......ccoitiiiiiiie ittt ettt sb et e e 492
Table 3-281. CERRCLR Register Field DeSCIIPHONS. .........uiiiiiiiiiiie ettt 493
Table 3-282. CCPUREADDR Register Field DeSCIPONS. ........ciiiiiiiiiiie ettt ettt s e e nanee s 494
Table 3-283. CERRCNT Register Field DESCIPIONS. ........iiitiiiiiiiiiitit ettt e e b e e anbee e 495
Table 3-284. CERRTHRES Register Field DeSCrIIPHONS. ......c.uiiiiiiiiiiiieei ettt be e 496
Table 3-285. CEINTFLG Register Field DeSCriPHONS. ......couiiiiiiii ittt ettt 497
Table 3-286. CEINTCLR Register Field DeSCIPONS. ........eiiiiiiiiiiie ittt e e s nanee e 498
Table 3-287. CEINTSET Register Field DeSCriPHONS. ......couiiiiiiie ittt 499
Table 3-288. CEINTEN Register Field DeSCrPHIONS. ........oitiii ittt ettt et 500
Table 3-289. ROM_WAIT_STATE_REGS REGISEIS. ......eiitiiiiiieiie ittt ettt sttt sttt s e et e st e e sneeenbeeseeeeseesneean 501
Table 3-290. ROM_WAIT_STATE_REGS ACCESS TYPE COUES......cciiutiiiiiiiiiiiie ettt ettt e e e e 501
Table 3-291. ROMWAITSTATE Register Field DeSCrIPHONS. .....c.cuuiiiiiiiiiiii ettt 502
Table 3-292. FLASH_CTRL_REGS REGISIEIS. ... .eiiiiiiiiieitie ittt sttt sttt e st st e e et e st e e bt e sae e e beesneeenbeesnseanee e 503
Table 3-293. FLASH_CTRL_REGS ACCESS TYPE COUES.....cuuiiiiiiiiiiitieeeiiee ettt ettt ettt e st sne e e nanee s 503
Table 3-294. FRDCNTL Register Field DeSCHPHONS. .......couiiiiiiie ittt et et 504
Table 3-295. FBAC Register Field DESCIIPONS. .........ii ittt e sbe e ebee e e aabe e e 505
Table 3-296. FBFALLBACK Register Field DeSCrPIIONS. .......coiuiiiiiiiiiiiiee ettt sttt 506
Table 3-297. FBPRDY Register Field DeSCriPHIONS. ......couiiiiiiie ittt ettt sne e nee e e aabe e 507
Table 3-298. FPAC1 Register Field DESCIIPONS. ........eiiiiiiiiite ettt ettt ettt e s e et e e snb e e e sabeeeabeeenan 508
Table 3-299. FMSTAT Register Field DESCIIPONS. .........uiiiiiiiiiie ettt st 509
Table 3-300. FRD_INTF_CTRL Register Field DeSCrPHONS........cccuiiiiiiiiiiie ettt 511
Table 3-301. FLASH_ECC_REGS REGISEIS. ......uiitiiiiieiie ittt sttt ettt be e s e e bt e ssbeesaeeanbeesseeeteessbeesseesnneene 512
Table 3-302. FLASH_ECC_REGS ACCESS TYPE COUES.......uoiiiiiiiiiiieiiiie et ee ettt ettt ettt eib e e b et e 512
Table 3-303. ECC_ENABLE Register Field DeSCriPHONS. .........uiiiiiiiiiiee ettt 514
Table 3-304. SINGLE_ERR_ADDR_LOW Register Field DESCIIPHONS. .........ciiiiiiiiiii et 515
Table 3-305. SINGLE_ERR_ADDR_HIGH Register Field DeSCriptioNS.............oiiiiiiiiiieiiieeeiee e 516
Table 3-306. UNC_ERR_ADDR_LOW Register Field DeSCrPLONS. .......ccoiitiiiiiiiiiiie ettt 517
Table 3-307. UNC_ERR_ADDR_HIGH Register Field DESCIIPtONS. .........coiiiiiiiiiiieiiee et 518
Table 3-308. ERR_STATUS Register Field DeSCIIPONS. .......ciiitiiiiiiie ittt 519
Table 3-309. ERR_POS Register Field DeSCIPIIONS.......ccoitiiiiiiie ittt ettt 521
Table 3-310. ERR_STATUS_CLR Register Field DeSCIIPtONS. ........cciiiiiiiiiiie ittt 522
Table 3-311. ERR_CNT Register Field DeSCIIPONS. .......c.uiiiiiiieiiie ettt e e 523
Table 3-312. ERR_THRESHOLD Register Field DeSCIIPtONS. .........oiiiiiieiiiie ittt 524
Table 3-313. ERR_INTFLG Register Field DeSCriPHONS. ......ccc.uiiiiiieiiie ettt 525
Table 3-314. ERR_INTCLR Register Field DeSCIIPtONS. .........oiiiiiiiiiiie it 526
Table 3-315. FDATAH_TEST Register Field DeSCIIPUONS. .........iiiiiiieiiiie ettt 527
Table 3-316. FDATAL_TEST Register Field DeSCriPHIONS. ....c..c.uiiiiiiii ettt 528
Table 3-317. FADDR_TEST Register Field DeSCIIPHONS. .....c.c.uiiiiiiieiiiie ettt e e 529
Table 3-318. FECC_TEST Register Field DEeSCIPHONS. ......ccouiiiiiieiiiiie ettt anee s 530
Table 3-319. FECC_CTRL Register Field DeSCIPONS. ........uiiiiiiiiiiee ittt ettt ean e 531
Table 3-320. FOUTH_TEST Register Field DeSCHPONS. ........ciiiiiiiiiiieiiiie ittt e e e 532
Table 3-321. FOUTL_TEST Register Field DeSCrIPHONS. .........uiiiiiiiiiiie ettt 533
Table 3-322. FECC_STATUS Register Field DeSCIIPHONS. .........uiiiiiiiiiiie ittt et 534
Table 3-323. UID_REGS REGISTEIS. .......uuiiiiiiieiiiie ittt a e e et e b e e e aa bt e e ek et eeaa e e e s abe e e esb e e e naneeesneeeeas 535
Table 3-324. UID_REGS ACCESS TYPE COUES. .....cuuiiiiiiieiiiit ittt ettt ettt ettt b bt e et e s be e e e bt e e aan e e e et e e e sanne e e nanes 535
Table 3-325. UID_PSRANDO Register Field DeSCriPHONS. ........uiiiiiiii ittt e 536
Table 3-326. UID_PSRAND1 Register Field DeSCriPONS. ........uiiiiiiii it 537
Table 3-327. UID_PSRAND2 Register Field DeSCriPONS. ........uiiiiiiiiiiii et 538
Table 3-328. UID_PSRAND3 Register Field DeSCriPHONS. ........uuiiiiiiiiiii et 539
SPRUHX5! — AUGUST 2014 — REVISED MAY 2024 TMS320F2837xS Real-Time Microcontrollers 47

Submit Document Feedback

Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Table 3-329. UID_PSRAND4 Register Field DeSCriPHONS. ........uiiiiiiiiiiii et 540
Table 3-330. UID_PSRANDS5 Register Field DeSCrIPHONS. ........uuiiiiiiiiiii e 541
Table 3-331. UID_UNIQUE Register Field DeSCIIPLONS. .......ciiiuiiiiiiie ittt ettt nne e 542
Table 3-332. UID_CHECKSUM Register Field DeSCrPHONS........coouiiiieieiiiie ittt ettt 543
Table 3-333. DCSM_ZT_OTP REGISIEIS. ....cciuiiiiiiiiiiiiiee ettt et b e s b bt e e et et e s b bt e e ss bt e e abeeesnteeenaneeeas 544
Table 3-334. DCSM_Z1_OTP ACCESS TYPE COUES......cciiutiiiiiiieiiiie ettt st ae et eab e e bt e et e e nnee e s nnneeeas 544
Table 3-335. Z1OTP_LINKPOINTER1 Register Field DeSCriPtiONS. ........c.uiiiiiiiiiiiiiiiie e 545
Table 3-336. Z1OTP_LINKPOINTER2 Register Field DeSCriPtiONS. ........c.uiiiiiiiiiiiic it 546
Table 3-337. Z1OTP_LINKPOINTER3 Register Field DeSCriPtiONS. ........c.uuiiiiiiiiiiii e 547
Table 3-338. Z1OTP_PSWDLOCK Register Field DeSCHPLONS. ........ciiiiiiiiiieeiiiee ettt 548
Table 3-339. Z1OTP_CRCLOCK Register Field DeSCriPtiONS. ........c.uiiiiiiiiiiie ettt 549
Table 3-340. Z1OTP_BOOTCTRL Register Field DeSCIIPONS. .........iiiiiiiiiiie ettt 550
Table 3-341. DCSM_Z2_ OTP REGISIEIS. ..ottt ettt et at e e bt e e ettt e s b et e e ss bt e e ebeeesnteeenaneeean 551
Table 3-342. DCSM_Z2_OTP ACCESS TYPE COUES......ceiiutiiiiiiiiiiiie ettt ettt e et e e bt e e aab e e snee e s nnneeeas 551
Table 3-343. Z20TP_LINKPOINTER1 Register Field DeSCriptiONS. ........c.coiiiiiiiiiiii it 552
Table 3-344. Z20TP_LINKPOINTER2 Register Field DeSCriPtiONS. ........c.uiiiiiiiiiiiic i 553
Table 3-345. Z20TP_LINKPOINTER3 Register Field DeSCriPtiONS. ........c.cuiiiiiiiiiii i 554
Table 3-346. Z20TP_PSWDLOCK Register Field DeSCHPLONS. ........coiiiiiiiiieeiiiee ettt 555
Table 3-347. Z20TP_CRCLOCK Register Field DeSCriPtIONS. ........c.uiiiiiiiiiiiieciiee et 556
Table 3-348. Z20TP_BOOTCTRL Register Field DeSCIIPtONS. .........iiiiiiiiiiiieiiiee et 557
Table 3-349. CPUTIMER Registers to Driverlib FUNCHONS. .........oooiiii e e 558
Table 3-350. ASYSCTL Registers to Driverlib FUNCHONS. ..........ooiiiiiiiiii e 558
Table 3-351. PIE Registers to Driverlib FUNCHONS. ..........ooiii e 559
Table 3-352. SYSCTL Registers to Driverlib FUNCHONS..........c..iiiiiii e 560
Table 3-353. NMI Registers to Driverlib FUNCHONS..........c.oiiiii e 566
Table 3-354. XINT Registers to Driverlib FUNCHONS. .........ooiiiiii e 566
Table 3-355. DCSM Registers t0 Driverlib FUNCHONS. .........coouiiiiii e 567
Table 3-356. MEMCFG Registers to Driverlib FUNCHONS. ..........ooiiiii e 569
Table 3-357. FLASH Registers to Driverlib FUNCHONS. ..ot 572
= o] Lo o R (O 1Y V1= To o PSP UPPP TR 576
Table 4-2. BOOt ROM REGISTEIS. .......uiiiiiiiiiiiie ettt ettt e e at et e e ettt e e bt e e sttt e eab et e e abb e e e aabe e e nneeeenaneeeas 576
Table 4-3. BOOt ROM SEOQUENCE.........uiiiuiiiiitie ettt ettt e a et oottt e o bt e e sttt e ea bt e e ok et e e aa b et e eabe e e e ebb e e e enbeeesneeeenaneeens 576
Table 4-4. Device Default BOOT IMOGES. .......c..uiiiiiiiiiiie ettt b e e e bt e st e e s b et e e st e e e nne e e s nareeeas 577
Table 4-5. All AVailable BOOT IMOGES. .........uiiiiiee ittt e b e e st e s bt e ettt e e eab et e s b et e e s b e e e aaneeesbeee s 577
Table 4-6. BOOTCTRL ReGIStEr Bit FI@ldS. ........coiiiiiiiiieiie ettt 578
Lol ey A 1o 1Y oo [l =Tt oTo |10 To [ OSSP P STPPROPI 580
Table 4-8. EMUIation BOOT OPTONS. ... ...eiiiiiie ittt ettt a e ea et e et bt e b et e e sab et e e bbe e e eat e e e s be e e eate e e nnnees 581
Table 4-9. Boot ROM Reset Causes and ACHONS. ......c.uuii ittt bbb sb e e e 585
Table 4-10. Boot ROM EXCEPHIONS @NA ACHONS. ... ..eeiiiiiiiiii ettt ettt et eab e e bt e e bt e e aane e e st e e e aate e e nanes 586
Table 4-11. ENtry POINT AQUIrESSES. .....oo ottt ettt et e e e et e e sa bt e e e bt e e st et e sa b e e e e abb e e e anteeesabeeeeanreeea 587
Table 4-12. Walit POINT AGUAIESSES. ...ttt b e e bttt e ea b e e et et e e bttt e eabe e e e beeeenbeeesabeeeebneennee 587
Table 4-13. BOOt ROM MEMOTY IMAP......cciiiiiiiiie ittt h ettt e h et e ettt b e e e sab et e et et e e ae e e e an e e e enneesnneas 587
Table 4-14. CLA Data ROM MEMOTY IMBP.......ceiiiiiiiiiea ettt ettt ettt ettt ea e s bt e e st e e e eane e e s be e e e anb e e e naneeesnnneeeas 588
Table 4-15. Reserved RAM and FIash MemOry-IMaD..........eei ittt e e nanee s 588
Table 4-16. CLA Data ROM TaADIES........c.uooiiiiiie ettt ettt ettt e e he e s st esaeeeabeesheeeabeesteeenseesaseesbeesnseebeeaneeenneeans 589
Table 4-17. SPI 8-Bit DAta SIrEaM.......ciiieiiiiiiie ettt a e e e bt s bt e e ra bt e e et et e e bt e e e sebe e e ebe e e e anneeesaneee s 593
Table 4-18. 12C 8-Bit DAt SIrEAIM.........eeiiiiiiiie ettt e a et e e bt e be e e st e e et e e e bb e e et e e nanes 597
Table 4-19. Parallel GPIO Boot 8-Bit Data Stream.........oouiiiiiiiiiiiie ittt ettt e e s sane e 598
Table 4-20. Bit-Rate Value for Internal OSCIllatOrs.............oi it e et e e 602
Table 4-21. CAN 8-Bit DAta STrEaM........oiiiiiiiiiii it eh ettt e bt e e et e s bt e e e st e e e eane e e s bt e e e anbe e e nanes 603
Table 4-22. USB 8-Bit Dat@ SIrEaAIM.........ueiiiiii ettt e bt e sttt e sbe e e ebb e e e et e e e sneeeenaneeeas 605
Table 4-23. LSB/MSB Loading Sequence in 8-Bit Data Stream............c.oooiiiiiiiiiii e 606
Lol Lo o s O I = oo A O o) (o]0 - T PP PRRPPP 607
Table 4-25. CAN BOOT OPHIONS. ... ..eiiiitiiiiitie ittt e h e e et o sttt e 1a bt e e et et e o s et e e 1a bt e e e bb e e e sbe e e sabe e e ebb e e e anneeesnneee s 607
Table 4-26. 12C BOOT OPtIONS.......ueii ittt et e bt ettt e o et e oot et e e s et e e 1a bt e e e b bt e e st e e e aabe e e e ab e e e eane e e nneee s 607
Table 4-27. USB BOOt OPLONS. ...ttt ettt bt e s et oottt e o bt e e ettt e e bt e e e bb e e e st et e eane e e e bt e e e eateeenanes 607
Table 4-28. RAM BOOt OPtIONS. ... ..eiiiitiiiiiii ittt ettt e sa e e ettt e e st e e oa b et e eabb e e e s et e e sab e e e e bbe e e aabeeeaabeeeenbeeenaneas 608
Table 4-29. FIash BOOt OPtONS. .....c..ueiiiiiiiiitii ettt e e bt et e e a bt e e e b et e e bttt e eab e e e e be e e e st e e e saneeesanneeeas 608
Table 4-30. Walit BOOT QP IONS. ...ttt ettt b e a e e e bt e e b et eeab et e s b et e esb e e e sabe e e abneeeante e e nanee 608
R oL i ] o I = To T @ o] 110 ] o LT PSPPSR PPUPRN 608
Table 4-32. Parallel BOOt OPtiONS. .........iiiiiiie ittt a et sa et et e e h et e e s b et e e bt e e eat e e e aabe e e eate e e nanees 608
48 TMS320F2837xS Real-Time Microcontrollers SPRUHX5I — AUGUST 2014 — REVISED MAY 2024

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
Table 4-33. Safe COPY COAE FUNCHON..........iiiiie ettt e bt et nbe e nbb e e et e e nanes 609
Table 4-34. Safe CRC CalCulation FUNCHON.........oiutiiiii ettt ettt e et e eab e e e s e e e eane e e eaneas 609
Table 4-35. BOOt CIOCK SOUICES........eeiiiiiiiiitiie ettt e ettt o bttt e eh bt e ettt e e b e e e aa bt e e e b b et e eab e e e e be e e enbe e e naneeeaanneeeas 610
Table 4-36. Clock State After BOOT ROIM..........ueiiiiiiiiiiii ettt ettt e e e e et et e st e e e s b e e ebne e s enneas 610
Table 4-37. ROM Walit SEALES. ... ...iiiiiiiiiiiieei ettt ettt e ettt e e ab e e e ettt e e sttt e sane e e e be e e e nbe e e naneeeesnneeas 610
Table 4-38. CPU BOOt StAtUS AQUIESS. ... .eiiiiiie ittt ettt e e et et sh et ra bt e e e be e e e bt e e e aabe e e ettt e e anneeesaneee s 611
Table 4-39. CPU B0OOt Status Bit FIBIAS. ......o.uiiiiiiii ittt st e e b b e e st e e snee e nabeeeas 611
Table 4-40. Boot ROM Version INfOMMEAtioN. ........coiuuii ittt ettt e ea e et e bt e e ab e e sne e e s neee s 611
Table 5-1. DMA Trigger SOUICE OPHIONS. ....ccoiutiiiiiiii ittt ettt b ettt s b et e e bb e e aabe e e sbe e e e eab e e e eabe e e nneeeenareeas 618
Table 5-2. BURSTSIZE versus DATASIZE BENAVIOT........cc.uiiuiiiiiiiie ittt st ee ettt et sae e teesaeeenbeessaeabeessaeenneesaneens 622
Table 5-3. DMA Base AdAress TabIe.........cooiiiiiiiiiiii ettt b et sb e e ebb e e et e e snee e e naneeeas 631
Table 5-4. DMA_REGS REGISIEIS. ......uiiiiiiiiiiiie ettt ettt et e e et et e o bt e e e b bt e e et et e e bt e e e ss bt e e ete e e enteeesaneeean 632
Table 5-5. DMA_REGS ACCESS TYPE COUES.....cuueiiiiiiiiiitieeeiet ettt ettt i et e e bt e e s et e eab e e e s bb e e e aabe e e nnreesnaneeeas 632
Table 5-6. DMACTRL Register Field DESCIIPONS. ... ...ttt ettt ettt et sbe e nba e e et e e snne e e nanee s 633
Table 5-7. DEBUGCTRL Register Field DeSCrPHONS. ......coouiiiiieiiiie ettt 634
Table 5-8. PRIORITYCTRL1 Register Field DESCIIPONS. .........tiiiiiieiiiie ettt 635
Table 5-9. PRIORITYSTAT Register Field DeSCIIPHONS. ......cccuiiiiiiiiiiiie ettt 636
Table 5-10. DMA_CH_REGS REGISIEIS.........uiiiiiiii ittt ettt e b e e e s e e st et e e b e e e eaneeesbeeeeas 637
Table 5-11. DMA_CH_REGS ACCESS TYPE COUES. .....ccouiiiiiiiiiitieeeiit ettt ettt sttt e et e e s be e et e e sbe e e s nnneeeaabeeenaes 637
Table 5-12. MODE Register Field DESCIIPIONS. .......ciiiiiieiiiie ittt ettt e et e e et st e e s e e enee e s nneas 638
Table 5-13. CONTROL Register Field DESCIIPHONS. .........uiiiiiiiiiiie ettt e e 640
Table 5-14. BURST_SIZE Register Field DeSCIIPHONS. ........uuiiiiiiiiiiie ittt 642
Table 5-15. BURST_COUNT Register Field DESCIPLONS. ........ioiuiiiiiiiiieiie ettt e s nee e 643
Table 5-16. SRC_BURST_STEP Register Field DeSCriPtiONS. ........c.uiiiiiiiiiiiieciiee et 644
Table 5-17. DST_BURST_STEP Register Field DeSCriPtONS. .......c.uiiiiiiiiiiii et 645
Table 5-18. TRANSFER_SIZE Register Field DeSCrPliONS. .......cooiiiiiiiiiiiie ettt 646
Table 5-19. TRANSFER_COUNT Register Field DeSCrIPONS. ..........iiiiiiiiiieeitee et 647
Table 5-20. SRC_TRANSFER_STEP Register Field DeSCIPONS. ........coiiiiiiiiieiiiee ettt 648
Table 5-21. DST_TRANSFER_STEP Register Field DeSCrPHONS. .......ccoiiiiiiiiiiiiiie ettt 649
Table 5-22. SRC_WRAP_SIZE Register Field DeSCIPHONS. .......cccuiiiiiiiiiiii ettt 650
Table 5-23. SRC_WRAP_COUNT Register Field DeSCIIPtONS. .........ciiiiiiiiiieeiiiee ettt 651
Table 5-24. SRC_WRAP_STEP Register Field DeSCriPHONS. ......cccuiiiiiieiiii et 652
Table 5-25. DST_WRAP_SIZE Register Field DeSCrPHONS. ........cuuiiiiiiiiiiie et 653
Table 5-26. DST_WRAP_COUNT Register Field DeSCHPLONS. ........ciiiiiiiiiiie ittt 654
Table 5-27. DST_WRAP_STEP Register Field DeSCriPHONS. ..........uiiiiiiiiiii et 655
Table 5-28. SRC_BEG_ADDR_SHADOW Register Field DeSCriptioNS............coiiiiiiiiiiiiiieerieeeiee e 656
Table 5-29. SRC_ADDR_SHADOW Register Field DeSCIIPONS. .........ciiiiiiiiiiee ittt 657
Table 5-30. SRC_BEG_ADDR_ACTIVE Register Field DeSCrPONS. .........uuiiiiiiiiiiie it 658
Table 5-31. SRC_ADDR_ACTIVE Register Field DeSCHPLONS. ........ciiiiiiiiiiie ittt 659
Table 5-32. DST_BEG_ADDR_SHADOW Register Field DESCIIPHONS. .........ciiiiiiiiiiiiiiiie et 660
Table 5-33. DST_ADDR_SHADOW Register Field DeSCIPONS. ........ciiiiiiiiiiieiiiit ettt 661
Table 5-34. DST_BEG_ADDR_ACTIVE Register Field DeSCrIPtONS. .........uiiiiiiiiiiii it 662
Table 5-35. DST_ADDR_ACTIVE Register Field DeSCHPONS. .......ccoiuiiiiiiiieiieee ettt e e 663
Table 5-36. DMA Registers t0 DriveriiD FUNCHONS. ... ...ccoiiiiiiii ettt e e 663
Table 6-1. CoNfiGUIration OPLIONS. ......ouiiiiiiii ettt a et e e et e e b et e e s b et e eb bt e e et e e e aabe e e nateeenaneas 672
Table 6-2. Write Followed by Read - Read OCCUIS FirSt..........iiiiiiiiiiiiiiiiie ettt 682
Table 6-3. Write Followed by Read - Write OCCUIS FirSt........oocuuiiiiiiiiiiie et 682
Table 6-4. ADC to CLA Early INterrupt RESPONSE..........uiiiiiiiiiiii ettt e e as 685
Table 6-5. Operand NOMENCIATUIE.........c.uuiiiiiii ettt et e st e et e e e st e e s b et e e bt e e s eaneeesaneee s 688
Table 6-6. INSTRUCTION dest, source1, source2 Short DEeSCHPLION. ........coiiiiiiiiiiiiiiee e e 689
Table 6-7. AAAreSSING MOUES.........uiiiiiiei ettt b et ea et eea b et e et bt e e b bt e e s b et e eb bt e e eab e e e aabe e e nnbe e e nanees 690
Table 6-8. Shift Field ENCOTING......ccouiiiiiiii ittt b e et et e ekt e e aa b et e sbb e e e sbb e e e eabeeesneeeesaneeens 690
Table 6-9. OPErand ENCOGING. ... ...ooiuiiiiiiii ittt ettt e et e e bt e e aat et e e bt e e e eh bt e e et et e sne e e e sabe e e enbeeennreeesabeeean 691
Table 6-10. Condition Field ENCOTING. .......ciiiiiiiiiie ittt e b bt e e et et e sbe e e e sab e e et e e e sneeeesaneeeas 691
Table 6-11. Pipeline Activity for MBCNDD, Branch NOt TAKEN.........c..oiiiiiiiiiiii et 709
Table 6-12. Pipeline Activity for MBCNDD, Branch TaKeN............coiiiiiiiiiiiiee ettt 709
Table 6-13. Pipeline Activity for MCCNDD, Call NOt TAKEN.........oiiiiiiiiiiieiiiie ettt 714
Table 6-14. Pipeline Activity for MCCNDD, Call TAKEN.........uutiiiiieiiite ettt ettt e b e 715
Table 6-15. Pipeline Activity for MMOV16 MARX, MR@ , B161........ooiiiiiiii e 755
Table 6-16. Pipeline Activity for MMOV16 MARO/MART, MEMTB........oiiiiiiiiiiii ettt 758
Table 6-17. Pipeline Activity for MMOVI16 MARO/MAR, FAB......cooiiiiiiiie e 776
SPRUHX5! — AUGUST 2014 — REVISED MAY 2024 TMS320F2837xS Real-Time Microcontrollers 49

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Table 6-18. Pipeline Activity for MRCNDD, Return NOt TAKEN...........coiiuiiiiiiiiiiiie et 800
Table 6-19. Pipeline Activity for MRCNDD, REUIN TAKEN.........uitiiiiiiiiiiieiiee ettt ettt e e 800
Table 6-20. Pipeline ACLiVIty fOr MSTOP.......co ettt ettt et bt e e et et esn e e e e sa b e e e et e e snees 803
Table 6-21. CLA BaSE AdAress TabIe........cooiiiiiiiiii ittt bt e et sb et e sbb e e et e e s nee e e naneeeas 819
Table 6-22. CLA_REGS REGISIEIS. ... .eiiiiiiiiiiie ettt ettt e oot s bttt e sh et e et et e e bt e e e se bt e e ettt e eanneeenaneee s 820
Table 6-23. CLA_REGS ACCESS TYPE COUES.......uuiiiiiiieiitiie ettt ettt ettt e e bt e e s bt e sabe e e e abb e e e aab e e e nneeeenaneeeas 820
Table 6-24. MVECT1 Register Field DeSCIPIIONS. ......cciitiiiiiiie ittt e it sbe e bee e e anbee e 822
Table 6-25. MVECT2 Register Field DeSCIPIIONS. ......cciiiiiiiiiiee ittt ettt e ai e st e e nee e e aabee e 823
Table 6-26. MVECT3 Register Field DeSCIPIIONS. ......cciiiiiiiiiie ettt e e e et e s nee e e aibee e 824
Table 6-27. MVECT4 Register Field DeSCIPIIONS. ......coiiiiiiiiiie ittt bttt e ei e ebe e e bae e e anbee e 825
Table 6-28. MVECTS Register Field DeSCIPIIONS. ......coiiiiii ettt sttt ei e e sbe e e bee e e aabee e 826
Table 6-29. MVECT6 Register Field DeSCIPIIONS. ......cciiiiiiiiiiie ittt ettt e et sbe e e snee e e aibee e 827
Table 6-30. MVECT7 Register Field DeSCIPIIONS. ... ..cciitiiiiiiieiiiie ittt ettt ettt e e ne e e e aabee e 828
Table 6-31. MVECTS8 Register Field DeSCIPIIONS. ......cciiiiiiiiiiei ittt ettt e ri e e sbe e e snee e e aabee e 829
Table 6-32. MCTL Register Field DESCIIPTONS. ........eiiiiiieiiiee ittt ettt e et e e et e st e e e na e e ete e e s nneas 830
Table 6-33. MIFR Register Field DESCIIPHONS. .........iiiiiieiiiie ettt sttt e sbe e e e ebee e s neeas 831
Table 6-34. MIOVF Register Field DEeSCIPIIONS. ......coouiiiiiiii ettt ettt e e st e e snae e e sanee s 835
Table 6-35. MIFRC Register Field DEeSCIPIONS. ......coiuiiiiiiee ittt et e e sb e e et e e snee e e nanee s 838
Table 6-36. MICLR Register Field DESCIIPIONS. ........ciiiiiiiiiii ittt ettt et ettt aat e sb e e s ate e e nnnees 840
Table 6-37. MICLROVF Register Field DESCIIPONS. ........uiiiiiiiiiiie ittt et esbee e e anbee e 842
Table 6-38. MIER Register Field DeSCrPHIONS. .......coitieiiiiie ettt e et e et e e bt e e aa b e e nne e e s naneeeas 844
Table 6-39. MIRUN Register Field DeSCIPIIONS. .. ...cciitiiiiiie ittt e et e ettt e e e e et e e sneeas 847
Table 6-40. _MPC Register Field DeSCHPHIONS. ........ocuuiiiiiiiiii ettt e bt e e st e e nnee e nanee s 849
Table 6-41. _MARO Register Field DESCIIPHONS. .........uiiiiiiiiiiie et e bt e et nnee e saneeeas 850
Table 6-42. _MAR1 Register Field DESCIIPHONS. .........uiiiiiiiii ettt et e e e 851
Table 6-43. _MSTF Register Field DeSCPIIONS. ......cciitiiiiiieiiiie ettt ettt e et e ettt e e na e e stee e s nneas 852
Table 6-44. _MRO Register Field DeSCrIPHONS. .......oiuiiiiiiii ettt b e et sne e e sbee e 855
Table 6-45. _MR1 Register Field DeSCrIPHONS. .......oouiiiiii et e e b e 856
Table 6-46. _MR2 Register Field DeSCIIPHONS. ..........uiiiiiiii ettt e sane e e snee e 857
Table 6-47. _MR3 Register Field DeSCrIPHONS. .......oouiiiiiie ettt e e b e 858
Table 6-48. CLA_SOFTINT_REGS REGISIEIS. .......ueiiiiiiiiiiiie ettt ettt et e ettt e e et e s 859
Table 6-49. CLA_SOFTINT_REGS ACCESS TYPE COUES. ....ceoiutiiiiuiiie ittt ettt ettt ettt e b e et e snee e nanee s 859
Table 6-50. SOFTINTEN Register Field DeSCIIPONS. .........iiiiiiiiiiie ittt s e e 860
Table 6-51. SOFTINTFRC Register Field DESCIPONS. .......cuiiiiiiiiiii ittt ettt sttt e e seneeas 862
Table 6-52. CLA Registers t0 Driverlib FUNCHONS. ........cooiiiiii et 863
Table 7-1. SAMPING PEIIOM. ...ttt ettt ettt o aa et e 1a bt e e ek bt e e eab et e s bt e e e ab e e e eaneeesaneee s 871
Table 7-2. SAMPING FrEQUENCY ..ottt b e e ettt e e b et e ok et e e aa b et e sbe e e e ebb e e e eabe e e nneeeenaneeeas 871
Table 7-3. Case 1: Three-Sample Sampling-Window Width.............coiiiiiiiii e 872
Table 7-4. Case 2: Six-Sample Sampling-Window Width............ocuii e 872
Table 7-5. USB /O SiGNal IMUXING. .......eeeiiiiieiiete ittt a e rh bt e e et bt e e bt e e sab et e e bb e e e ant e e e s be e e enneeennneas 874
Table 7-6. GPIO Configuration for High-Speed SP.............oo it 874
Table 7-7. GPIO MUXEA PINS.....coiiiiiitiieitit ettt ettt h e e et et o bt e e 1h b et oot et e o b et e e sab et e ettt e e amb e e e aabe e e enneeennneas 875
Table 7-8. GPIO and Peripheral IMUXING. .........utiiiiiiiie ettt ettt bt e et et sbe e e ebb e e e eabe e e nnre e e naneeeas 881
Table 7-9. Peripheral Muxing (Multiple PinS ASSIGNEA).......cccuuiiiiiiiiiiiie ettt bae e e 882
Table 7-10. Specific versus Generic Terminology for REGISTEIS. .......c.uiiiiiiiiiiie e e 885
Table 7-11. GPIO Base AdAress TabIe.........co.uiiiiiiiiii ettt et e s et e e s b e e et e e ene e e sneee s 885
Table 7-12. GPIO_CTRL_REGS REGISIEIS. ... ..eiiiiiiiiiiiie ittt ettt ettt e it e e et e s ne e e aa e e ebne e s enneas 886
Table 7-13. GPIO_CTRL_REGS ACCESS TYPE COUES.......uuiiiiiiiiiiiie ittt sttt ettt e e s e e et e e snaeeesaneeeas 888
Table 7-14. GPACTRL Register Field DeSCrPIiONS. ... ...coiiiiiiiiie ittt st e et e e ee s 890
Table 7-15. GPAQSEL1 Register Field DeSCIPLONS. ........oiiiiiii ittt st e e e abe e e e 891
Table 7-16. GPAQSEL2 Register Field DeSCIIPLONS. ........iiiiiiiiiii ettt ettt e e st e e abeeenae 893
Table 7-17. GPAMUX1 Register Field DeSCrIPHONS. .........uiiiiiii ettt st e st e 895
Table 7-18. GPAMUX2 Register Field DeSCrIPHONS. ......c..uiiiiiiiiiiie ittt e et e e 897
Table 7-19. GPADIR Register Field DeSCIPIIONS. ......cciiuiiiiiieie ittt s e b e s e e aeee e e nns 899
Table 7-20. GPAPUD Register Field DEeSCIPIIONS. ......ccoiuiiiiiiii ittt ettt et e e sbe e s e e e e aabe e e e 901
Table 7-21. GPAINV Register Field DESCIIPONS. ........ciiitiiiiiiie ettt et ettt e st e e et e e sabe e e sabeeeabreenan 903
Table 7-22. GPAODR Register Field DeSCIPIIONS. ......cci ittt et e et e e st e e e snte e e sabeeeabeeenans 905
Table 7-23. GPAGMUX1 Register Field DeSCriPHONS. ........uuii ittt 907
Table 7-24. GPAGMUX2 Register Field DeSCriPHIONS. ........uuii ittt 908
Table 7-25. GPACSEL1 Register Field DeSCrIPONS. ......cc.uiiiiiiii ittt st e e as 909
Table 7-26. GPACSEL2 Register Field DeSCIIPONS. .......c.uiiiiiiie ittt st e e as 910
50 TMS320F2837xS Real-Time Microcontrollers SPRUHX5I — AUGUST 2014 — REVISED MAY 2024

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

13 TEXAS
INSTRUMENTS

www.ti.com

Table of Contents

Table 7-27.
Table 7-28.
Table 7-29.
Table 7-30.
Table 7-31.
Table 7-32.
Table 7-33.
Table 7-34.
Table 7-35.
Table 7-36.
Table 7-37.
Table 7-38.
Table 7-39.
Table 7-40.
Table 7-41.
Table 7-42.
Table 7-43.
Table 7-44.
Table 7-45.
Table 7-46.
Table 7-47.
Table 7-48.
Table 7-49.
Table 7-50.
Table 7-51.
Table 7-52.
Table 7-53.
Table 7-54.
Table 7-55.
Table 7-56.
Table 7-57.
Table 7-58.
Table 7-59.
Table 7-60.
Table 7-61.
Table 7-62.
Table 7-63.
Table 7-64.
Table 7-65.
Table 7-66.
Table 7-67.
Table 7-68.
Table 7-69.
Table 7-70.
Table 7-71.
Table 7-72.
Table 7-73.
Table 7-74.
Table 7-75.
Table 7-76.
Table 7-77.
Table 7-78.
Table 7-79.
Table 7-80.
Table 7-81.
Table 7-82.
Table 7-83.
Table 7-84.
Table 7-85.
Table 7-86.
Table 7-87.

GPACSELS3 Register Field DeSCIPIIONS. .......ciiuiiiiiiieiiiii ettt ettt e et snee e e nanee s 9N
GPACSEL4 Register Field DeSCrPIIONS. .......oiiuiiieiiieeeitie ettt e et e e eate e nanees 912
GPALOCK Register Field DeSCIIPONS. ........uiiiiiiiiiiie ittt sttt e e e et 913
GPACR Register Field DeSCIIPONS. ........utiiiiiiiitie ettt e et bt et e e st e e sat e e sabeeeanbaeenans 915
GPBCTRL Register Field DeSCIIPHIONS. ... ...oiiiiiiiiiiie ittt ettt ettt e it sb e ne e e aa e e e enn e e e nneas 917
GPBQSEL1 Register Field DeSCIPLONS. ..... ..ttt ettt ettt ek e et e e sbeeeesnneeenaee 918
GPBQSEL2 Register Field DeSCIPLIONS. ..... ..ttt ettt ettt et et e e et e e sneeeesnbee e e 920
GPBMUX1 Register Field DeSCrPHONS. .....ccoiiiiiiiiiiii ettt e et e e as 922
GPBMUX2 Register Field DeSCIIPHONS. .....ccoiiiiiiiiiiiii ettt ettt e e as 924
GPBDIR Register Field DEeSCIPIIONS. ......cciitiiiiiiie ittt ettt e e e st e e snee e e saneeeabneennee 926
GPBPUD Register Field DEeSCHPHIONS. ......cciuiiiiiiii ittt ettt e et e et e s e e e nnbeeeeaee 928
GPBINV Register Field DESCIIPONS. ...... ..ttt ettt ettt et e e e e et e e s nre e e saneeas 930
GPBODR Register Field DESCIIPIONS. .......ciiiiiiiiiiiei ittt ettt ettt e e e rbb e e e et e e snreeenaneeas 932
GPBAMSEL Register Field DeSCrPHIONS. .......oiiiiiiiiiie ittt e e e e abne e e 934
GPBGMUX1 Register Field DeSCrIPHONS. ......c.uiiiiiiiiet ettt 936
GPBGMUX2 Register Field DeSCrIPHONS. ......couiiiiiieiet ettt sttt 937
GPBCSEL1 Register Field DeSCrIPHONS. .......oouuiiiiiiieiiee ettt ebn e 938
GPBCSEL2 Register Field DeSCrIPHONS. ......coiuuiiiiiiiiiie ettt sne e 939
GPBCSEL3 Register Field DeSCrPHONS. ......c.ouuiiiiiiiiiie ettt enn e 940
GPBCSEL4 Register Field DeSCrPHONS. .......oiuuiiiiiiii ittt ettt e enn e 941
GPBLOCK Register Field DESCIIPONS. .......ciiiiiiiiiiiie ettt ettt et sab e esne e et eesane e e nanees 942
GPBCR Register Field DESCIIPIIONS. ... ..eeiiiiiiiitite ittt e st et e et e e st e e snte e e saneeeabneennee 944
GPCCTRL Register Field DeSCIIPONS. ........uuiiiiii ittt e bt e e e sbneeeaaee 946
GPCQSEL1 Register Field DEeSCHPHIONS. .......couiiiiiiiiiitit ettt st e st e nanees 947
GPCQSEL2 Register Field DEeSCHPHIONS. .......couiiiiiiii ittt ettt st e e b e sane e nanees 949
GPCMUX1 Register Field DeSCIIPONS. ........iiiiiieiiiee ettt sttt e st e e e e abneennee 951
GPCMUX2 Register Field DeSCIPLONS. ...ttt sttt sttt e et e st e e sane e e sbneennee 953
GPCDIR Register Field DESCIIPHONS. ........ueiiiiiieiitit ettt ettt e e e e enae e e e 955
GPCPUD Register Field DESCIIPHONS. ......c.uiiiiii ettt sttt e e b e snee e e nanees 957
GPCINV Register Field DeSCIPHIONS. ......coiitiiiiiiie ittt a bttt e et e et e e snee e e saneeeabneenaee 959
GPCODR Register Field DeSCIIPONS. ........uiiiiiie ittt s et e e sane e e sbne e e 961
GPCGMUX1 Register Field DESCIPONS. ........uiiiiiiiiiiee ettt ettt e e e e et e e neneeas 963
GPCGMUX2 Register Field DESCIPONS. .......ueiiiiiii ittt ettt e e e e st e e s e neneeas 964
GPCCSEL1 Register Field DESCIIPLONS. ..... ..ttt ettt ettt et e et e e sneeeennbee e e 965
GPCCSEL2 Register Field DESCIPLONS. ... ..ttt ettt ettt et ek e e ane e e sbeeeennbee e e 966
GPCCSEL3 Register Field DESCIIPLONS. ........eiiiiiieiiiee ittt ettt e ettt e sbb e e e ate e e sneeeessbee e e 967
GPCCSEL4 Register Field DESCIIPLONS. ..... ..ttt ettt ettt et e st esbeeeesnbeeeaaee 968
GPCLOCK Register Field DeSCIIPHONS. .....ccoitiiiiiiiiiiiee ettt et e e naneeas 969
GPCCR Register Field DeSCIIPHONS. ..ottt ettt ettt e e s e e enn e e neeas 971
GPDCTRL Register Field DESCIIPONS. .........iiiiiii ittt e e b e eaee 973
GPDQSEL1 Register Field DeSCHPHIONS. .......couiiiiiiiiiiit ettt e 974
GPDQSEL2 Register Field DeSCHPHIONS. .......ciutiiiiiiiiie ettt s e b e 976
GPDMUX1 Register Field DeSCIPLONS. ...ttt ettt ettt e e e e abneennee 978
GPDMUX2 Register Field DeSCIIPLONS. ...ttt ettt sttt se e e e e abneennee 980
GPDDIR Register Field DESCIIPHONS. ........ueiiiiiieiiit ettt et e s e e enn e e e nneas 982
GPDPUD Register Field DESCIIPHONS. ......c.uiiiiiiii ittt sb e eae e nanees 984
GPDINV Register Field DeSCIPIIONS. ......coiiuiiiiiiie ittt ettt et e st e e saee e e naneeeabneennee 986
GPDODR Register Field DESCIIPONS. ......c.uiiiiiie ittt e e e e e e sbae e e 988
GPDGMUX1 Register Field DESCIPONS. ........uiiiiiiiiii ittt ettt ettt e e e et e e e e as 990
GPDGMUX2 Register Field DESCIPLONS. .......uiiiiiiii ittt ettt ettt ettt e b e e et s e e naneeas 992
GPDCSEL1 Register Field DESCIPLONS. ..... ..ottt ettt ettt ek e e et e e sbeeeesnbeeeaaee 994
GPDCSEL2 Register Field DESCIIPLONS. ... ..ttt ettt e et e e st e e sbeeeesebee e e 995
GPDCSEL3 Register Field DESCIIPLONS. ........eiiiiiiiiiiee ittt ettt ettt e sbb e e st e e sneeeesnnee e e 996
GPDCSEL4 Register Field DESCIIPLONS. ... ..ttt ittt ettt ettt et e st e e sneeeessbee e e 997
GPDLOCK Register Field DeSCIIPHONS. .....ccoiuiiiiiiiiiiee ettt e st e e nineeas 998
GPDCR Register Field DESCIIPLONS. ........uiiiiiieiiiee ettt e e sb e s e e nanees 1000
GPECTRL Register Field DeSCIPIIONS. ......coiiiiiiiiiee ittt sttt e sb e sab e nanees 1002
GPEQSEL1 Register Field DeSCIIPLONS. ........eiiiiiiiiiiee ittt ettt e e e sanee s 1003
GPEQSEL2 Register Field DeSCIIPLONS. ........eiiiiiiiiiiie ittt ettt ettt e e b e e enne e e saneee s 1005
GPEMUX1 Register Field DeSCriPHONS. ......couiiiiiiieiiiii ettt 1007
GPEMUX2 Register Field DeSCriPHONS. ......couiiiiiiieiie ettt 1009

SPRUHX5I — AUGUST 2014 — REVISED MAY 2024 TMS320F2837xS Real-Time Microcontrollers 51
Submit Document Feedback

Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Table 7-88. GPEDIR Register Field DeSCrIPHONS. ......cc.uiiiiiiii ettt e e e nne e 1011
Table 7-89. GPEPUD Register Field DeSCIIPONS. ..........iiiiiii ettt e s e e s e eaee 1013
Table 7-90. GPEINV Register Field DeSCIPHONS. ........oiuiiiiiiie ettt ettt et e bt et e e sne e e nanee s 1015
Table 7-91. GPEODR Register Field DeSCrIPHONS. .........uiiiiiiiit ettt 1017
Table 7-92. GPEGMUX1 Register Field DeSCIIPHONS. ........eiiiiiiiiiiiie ettt ettt et 1019
Table 7-93. GPEGMUX2 Register Field DESCIIPHONS. ........uiiiiiiiiiiiie ettt 1021
Table 7-94. GPECSEL1 Register Field DeSCIIPONS. .........iiiiiiii i 1023
Table 7-95. GPECSEL2 Register Field DeSCIIPHONS. .........iiiiiiiiiiii ittt 1024
Table 7-96. GPECSEL3 Register Field DESCIIPHONS. .........iiiiiiiiiiice et 1025
Table 7-97. GPECSEL4 Register Field DESCIIPHONS. ...ttt et 1026
Table 7-98. GPELOCK Register Field DeSCHPIIONS. ........oiutiiiiiiiiiiiie ettt ettt 1027
Table 7-99. GPECR Register Field DeSCIPHONS. .....ccoiuiiiitiii ittt e et e et e e e e e et e e e 1029
Table 7-100. GPFCTRL Register Field DeSCHPHONS. .......oiuuiiiiiii ittt e e bre e 1031
Table 7-101. GPFQSEL1 Register Field DESCHPONS. .......coiiitiiiiiii ittt 1032
Table 7-102. GPFMUX1 Register Field DeSCIIPONS. ........uiiiiiiiieii ettt et 1034
Table 7-103. GPFDIR Register Field DeSCIIPHONS. .........uiiiiiiiiii et 1036
Table 7-104. GPFPUD Register Field DeSCrPHONS. .......ci.uiiiiiii ittt 1038
Table 7-105. GPFINV Register Field DESCIIPLONS. ........iiiiiiiiiii ettt et st e et e et e e e 1040
Table 7-106. GPFODR Register Field DeSCHPIIONS.........ooutiiiiiiii ittt ettt e 1042
Table 7-107. GPFGMUX1 Register Field DeSCrIPHONS. .........uiiiiiiiiiiee ettt 1044
Table 7-108. GPFCSEL1 Register Field DESCIIPHONS. ........uiiiiiiiiiiie ettt ettt e b e 1046
Table 7-109. GPFCSEL2 Register Field DESCIIPHONS. ........uiiiiiiiiiiie ettt ettt e e nnre e 1047
Table 7-110. GPFLOCK Register Field DeSCIPLONS. ........oiiiiiieiiiie ittt ettt et sne e e sneee s 1048
Table 7-111. GPFCR Register Field DESCIIPHONS. .......uiiiiiiiiiiie ettt e 1050
Table 7-112. GPIO_DATA_REGS REGISIEIS. ... ..eii ittt ettt ettt et e e ettt e s ne e e e aa b e e e sbn e e s eneeeeaabeeenaes 1052
Table 7-113. GPIO_DATA_REGS ACCESS TYPE COUES.......uuiiiuiiieiiiie ittt ettt ettt ettt e et e e st e e b e e e nbbee e e 1052
Table 7-114. GPADAT Register Field DeSCrPHIONS. ......cciitiiiiiiii ittt et e e b e e s e nanees 1054
Table 7-115. GPASET Register Field DESCIIPIONS. .......ciiiiiiiiiiii ettt ettt st e et e e e 1056
Table 7-116. GPACLEAR Register Field DeSCIIPONS. ...... ..ottt et 1058
Table 7-117. GPATOGGLE Register Field DeSCrPHONS. .......ciiuuiiiiiii ittt e 1060
Table 7-118. GPBDAT Register Field DeSCrIPHONS. .........uiiiiiieiiie ettt e neee s 1062
Table 7-119. GPBSET Register Field DeSCIPHONS. .......couiiiiiiiiiiie ettt et e e s 1064
Table 7-120. GPBCLEAR Register Field DeSCIPHONS. .......c..uiiiiiiiiiiie ettt 1066
Table 7-121. GPBTOGGLE Register Field DESCIPONS. ........oiiitiiiiiiit ittt ettt e 1068
Table 7-122. GPCDAT Register Field DeSCrPIIONS. .......coiiiiiiiie ettt ettt e et e e e 1070
Table 7-123. GPCSET Register Field DESCIIPLONS. .......ciiitiiiiiiie ittt ettt e et e e e e e e e e b ee e e 1072
Table 7-124. GPCCLEAR Register Field DeSCIIPUONS. ........uiiiiiiiiiiiie ittt sttt e e nnre e 1074
Table 7-125. GPCTOGGLE Register Field DeSCrPHONS. .......ouuiiiiiii ittt 1076
Table 7-126. GPDDAT Register Field DeSCrPIIONS. .......ooitiiiiiiie ettt ettt e bbb 1078
Table 7-127. GPDSET Register Field DESCIIPLONS. .......ciiitiiiiiiit ittt ettt e et e e e e nbbeeeaaee 1080
Table 7-128. GPDCLEAR Register Field DeSCIIPUONS. .........uiiiiiiiiiiie ittt e e 1082
Table 7-129. GPDTOGGLE Register Field DeSCrPHONS. ........uuiiiiii et e 1084
Table 7-130. GPEDAT Register Field DESCIIPHONS. .........uiiiiiii ettt e e 1086
Table 7-131. GPESET Register Field DeSCIIPHONS. .........uiiiiiiieiiii ettt 1088
Table 7-132. GPECLEAR Register Field DeSCrPHONS. .......oc.uiiiiiiiiiiie ettt 1090
Table 7-133. GPETOGGLE Register Field DESCIPONS. ........ciiitiiiiiiiie ittt ettt e e e 1092
Table 7-134. GPFDAT Register Field DeSCIPHONS. .......couiiiiiii ittt e e s 1094
Table 7-135. GPFSET Register Field DeSCrPHIONS. .......ciiuiiiiiiii ettt ettt ettt ettt e b e e e ee e e 1096
Table 7-136. GPFCLEAR Register Field DeSCIIPONS. ........ciiiiiiiiiiiiiiiie ettt ettt 1098
Table 7-137. GPFTOGGLE Register Field DeSCrIPONS. .......c.uiiiiiiiiii et 1100
Table 7-138. GPIO Registers to Driverlib FUNCHONS. ..........ooiiiii e 1101
Table 8-1. INPut X-BAR DeStNALIONS. .....ccitiiiiiiii ettt ettt e bt e e st e et e e anne e e sab e e enre e e enns 1111
Table 8-2. EPWM X-BAR Mux Configuration TabIE............cooiiiiiiiiiiieee ettt 1113
Table 8-3. CLB X-BAR Mux Configuration TabIe.............iiiiiiiiiiii et et 1116
Table 8-4. Output X-BAR Mux Configuration TabIE............cooiiiiiiiiiiiie et 1118
Table 8-5. XBAR Base AAAreSS TabIE..........ooouiiiiiiiiiii ettt ettt e e e e e e 1120
Table 8-6. INPUT_XBAR_REGS REGISTEIS. .....ccouiiiiiiiiiiiiie ettt ettt ettt a e aa bt e et e sab e e e sb e e s aste e e nanes 1121
Table 8-7. INPUT_XBAR_REGS ACCESS TYPE COUBS.......ccoiuiiiiiiiiiiiiie ittt ettt sttt ettt et e e et e e st e e e sneee s 1121
Table 8-8. INPUT1SELECT Register Field DeSCHPHONS. .......coiuiiiiiiiiiiiiee ettt 1122
Table 8-9. INPUT2SELECT Register Field DeSCHPHIONS. .......coiuiiiiiiiiiiiiee ettt 1123
Table 8-10. INPUT3SELECT Register Field DeSCrIPONS. .........uiiiiiiiiiiee ettt 1124
52 TMS320F2837xS Real-Time Microcontrollers SPRUHX5I — AUGUST 2014 — REVISED MAY 2024

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

13 TEXAS
INSTRUMENTS

www.ti.com

Table of Contents

Table 8-11.
Table 8-12.
Table 8-13.
Table 8-14.
Table 8-15.
Table 8-16.
Table 8-17.
Table 8-18.
Table 8-19.
Table 8-20.
Table 8-21.
Table 8-22.
Table 8-23.
Table 8-24.
Table 8-25.
Table 8-26.
Table 8-27.
Table 8-28.
Table 8-29.
Table 8-30.
Table 8-31.
Table 8-32.
Table 8-33.
Table 8-34.
Table 8-35.
Table 8-36.
Table 8-37.
Table 8-38.
Table 8-39.
Table 8-40.
Table 8-41.
Table 8-42.
Table 8-43.
Table 8-44.
Table 8-45.
Table 8-46.
Table 8-47.
Table 8-48.
Table 8-49.
Table 8-50.
Table 8-51.
Table 8-52.
Table 8-53.
Table 8-54.
Table 8-55.
Table 8-56.
Table 8-57.
Table 8-58.
Table 8-59.
Table 8-60.
Table 8-61.
Table 8-62.
Table 8-63.
Table 8-64.
Table 8-65.
Table 8-66.
Table 8-67.
Table 8-68.
Table 8-69.
Table 8-70.
Table 8-71.

INPUT4SELECT Register Field DeSCIIPONS. ........ciiiiiiiiiie ittt 1125
INPUTSSELECT Register Field DeSCHPLONS. ........eiiiiiiiiiieeiiiee ettt s 1126
INPUTGSELECT Register Field DeSCHPLONS. ........oiiiiiii ittt ettt n 1127
INPUT7SELECT Register Field DeSCIPLONS. ........eiiiiiii ittt e e s 1128
INPUT8SELECT Register Field DeSCIPLONS. ........oiiiiiiiiiiee ittt n 1129
INPUTOSELECT Register Field DeSCIPLONS. ........eiiiiiiiiiieeaiiee ettt s 1130
INPUT10SELECT Register Field DeSCIPHIONS. ... ..ccoitiiiiiiieiiiie ettt s 1131
INPUT11SELECT Register Field DeSCIPONS. ........iiiiiiiiiiiee ettt 1132
INPUT12SELECT Register Field DeSCPHIONS. ......ccoitiiiiiiiiiiiie ettt s 1133
INPUT13SELECT Register Field DeSCPHIONS. ......ccoiuiiiiiiie ittt ettt s 1134
INPUT14SELECT Register Field DeSCPHIONS. ......ccoiuiiiiiiii ittt s 1135
INPUTSELECTLOCK Register Field DESCrIPHONS. .........uiiiiiiiiiiiee ettt 1136
XBAR _REGS REGISTEIS. ...ttt ettt e bttt sab e e e e bt e e sttt e st e e e bb e e e eate e e nanes 1138
XBAR_REGS ACCESS TYPE COUES. ....ceeiutiiiiiiieeiiit ettt ettt et e e aab et sttt e s bt e e ante e e naneeesnnnee s 1138
XBARFLG1 Register Field DESCIIPONS. ........uiiiiiieiieie ettt e e e e s neee s 1139
XBARFLG2 Register Field DESCIIPONS. ........uiiiiiieiie ettt ettt e e sane e e neee s 1141
XBARFLG3 Register Field DESCIIPONS. ...ttt ettt e e e e e neee s 1143
XBARCLR1 Register Field DeSCIPIIONS. ......cciiiiiiiiiie ittt e et e e e sabe e e e 1145
XBARCLR2 Register Field DeSCIPIIONS. ......cciitiiiiiiie ittt ettt e e e et e e e e aare e e e 1147
XBARCLRS3 Register Field DeSCIPIIONS. ......cciiiiiiiiiie ittt e e st e e e e aare e e e 1149
EPWM_XBAR_REGS REGISTEIS. ... .eeiuiiiieeiiie ittt sttt ettt et e et e st e et e saeeebeessbeeneesnbeeseeeanneenees 1151
EPWM_XBAR_REGS ACCESS TYPE COUES. ....ceeiiiiiiiiiieiiiieeiiee ettt ettt st e e e et e e snre e nanees 1151
TRIPAMUXOTO15CFG Register Field DeSCIPONS. .........iiiiiiiiiiiieiiiee ettt 1153
TRIPAMUX16TO31CFG Register Field DeSCrPHONS. .......coiiiiiiiiieeiiiee ettt 1156
TRIPSMUXOTO15CFG Register Field DeSCIIPONS. .........iiiiiiiiiieeiiiee ettt 1159
TRIPSMUX16TO31CFG Register Field DeSCrPHONS. .......cciiiiiiiiiieiiiee ettt 1162
TRIP7MUXOTO15CFG Register Field DeSCIPONS. .........iiiiiiiiiiieeiiiee ettt 1165
TRIP7TMUX16TO31CFG Register Field DeSCrPHONS. .......ccoiiiiiiiieeiiiee ettt 1168
TRIP8BMUXOTO15CFG Register Field DeSCIPONS. .........iiiiiiiiiiieeiiiee ettt 1171
TRIP8BMUX16TO31CFG Register Field DeSCrPHONS. .......cciiiiiiiiiieiiiee ettt 1174
TRIPOMUXOTO15CFG Register Field DeSCIIPONS. .........iiiiiiiiiiieitiee ettt 1177
TRIPOMUX16TO31CFG Register Field DeSCrPHONS. .......ccoiiiiiiiiieiiiee ettt 1180
TRIP1OMUXOTO15CFG Register Field DeSCrPHONS. .......ccoiuiiiiiiieeiiiee ettt 1183
TRIP10MUX16TO31CFG Register Field DeSCriPtiONS. ........c.uiiiiiiiiiiiie et 1186
TRIP11MUXOTO15CFG Register Field DeSCHPONS. ........ciiiiiiiiiiieiii ettt 1189
TRIP11TMUX16TO31CFG Register Field DeSCrPHiONS........ccouiiiiiiiiiiiie ittt 1192
TRIP12MUXOTO15CFG Register Field DeSCrPHONS. .......coiiiiiiiiieeiiiie ettt 1195
TRIP12MUX16TO31CFG Register Field DeSCriptiONS. ........c.uiiiiiiiiiiiie et 1198
TRIPAMUXENABLE Register Field DeSCrPLONS. .......cuiitiiiiiiiie ettt 1201
TRIPSMUXENABLE Register Field DeSCHPLONS. .......cuiitiiiiiiiie ettt 1206
TRIP7TMUXENABLE Register Field DeSCrPHONS. .......cuiitiiiiiii ittt nanee s 1211
TRIPSMUXENABLE Register Field DeSCrPHONS. .......cuiitiiiiiiii ittt 1216
TRIPOMUXENABLE Register Field DeSCIPIONS. .......cuiiiiiiiiiii ittt 1221
TRIP1OMUXENABLE Register Field DeSCriPHONS.......ccocuiiiiiiii et 1226
TRIP11TMUXENABLE Register Field DeSCrPHiONS. ........ciuiiiiiiii ittt 1231
TRIP12MUXENABLE Register Field DeSCriPHONS. ......ccccuiiiiiiiiiiie et 1236
TRIPOUTINV Register Field DeSCIPIIONS. ......cciitiiiiiiee ittt ettt e e e e see e 1241
TRIPLOCK Register Field DESCIIPIONS. .......eiiiiiiiiiiee ittt ettt ettt e si e s et e e sneeeennreeeaaee 1243
CLB_XBAR_REGS REGISIEIS. .....ceiiitiiiiiiiiiitiie ettt ettt st e ettt e s st e e s e e e e bb e e e enteeesaneee s 1244
CLB_XBAR_REGS ACCESS TYPE COUES. ... ..eiiiiiiiiiiiee ittt ettt ettt sttt et e et esnee e e naneeeas 1244
AUXSIGOMUXOTO15CFG Register Field DeSCrPtiONS. ......ccciiuiiiiiiiiiiiiee ittt 1246
AUXSIGOMUX16TO31CFG Register Field DeSCriptioNS. ........c.uiiiiiiiiiiieeiiiee et 1249
AUXSIGTMUXOTO15CFG Register Field DeSCrPtiONS. .......cciiuiiiiiiiiiiieeiiiee ettt 1252
AUXSIGTMUX16TO31CFG Register Field DeSCriptioNS. ........c.uiiiiiiiiiiieeiiiee et 1255
AUXSIG2ZMUXOTO15CFG Register Field DeSCrPtiONS. .......cciuiiiiiiiiiiiiee ittt 1258
AUXSIG2MUX16TO31CFG Register Field DesSCriptioNS. ........c.uiiiiiiiiiiieeiiiee et 1261
AUXSIG3MUXOTO15CFG Register Field DeSCrPtiONS. .......cciuiiiiiiiiiiiiee ittt 1264
AUXSIG3MUX16TO31CFG Register Field DeSCriptioNS. ........c.uiiiiiiiiiieeiiiee e 1267
AUXSIG4MUXOTO15CFG Register Field DeSCriPtiONS. .......cciiuiiiiiiiiiiiee ittt 1270
AUXSIG4MUX16TO31CFG Register Field DesCriptioNS. ........c.uiiiiiiiiiieeiiiee et 1273
AUXSIG5MUXOTO15CFG Register Field DeSCrPtiONS. ......ccoiuiiiiiiiiiiiieeiiiee ettt 1276

SPRUHX5I — AUGUST 2014 — REVISED MAY 2024 TMS320F2837xS Real-Time Microcontrollers 53
Submit Document Feedback

Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Table 8-72. AUXSIG5MUX16TO31CFG Register Field DeSCrPtiONS. ........c..eiiiiiiiiiiii e 1279
Table 8-73. AUXSIGEMUXOTO15CFG Register Field DeSCrPLONS. .......cciiiiiiiiiie ittt 1282
Table 8-74. AUXSIGEMUX16TO31CFG Register Field DeSCrPiONS. ........c..eiiiiiiiiiiii i 1285
Table 8-75. AUXSIG7TMUXOTO15CFG Register Field DeSCrPLONS. .......cciiiiiiiiiie ittt 1288
Table 8-76. AUXSIG7TMUX16TO31CFG Register Field DeSCrPtiONS. ........c..eiiiiiiiiiiii et 1291
Table 8-77. AUXSIGOMUXENABLE Register Field DeSCrPHiONS........cocuiiiiiiiiiiie ettt 1294
Table 8-78. AUXSIGTMUXENABLE Register Field DeSCrPHiONS........cccuiiiiiiiiiiiie ettt 1299
Table 8-79. AUXSIG2MUXENABLE Register Field DeSCrPHiONS........cocuiiiiiiiiiiiie ittt 1304
Table 8-80. AUXSIG3MUXENABLE Register Field DeSCrPHiONS........cocuiiiiiiiiiiie it 1309
Table 8-81. AUXSIG4AMUXENABLE Register Field DeSCrPHiONS........cocuiiiiiiiiiiiie ittt 1314
Table 8-82. AUXSIG5MUXENABLE Register Field DeSCrPHiONS........cocuiiiiiiiiiiiie ettt 1319
Table 8-83. AUXSIGEMUXENABLE Register Field DeSCrPHONS........cocuiiiiiiiiiiiie it 1324
Table 8-84. AUXSIG7TMUXENABLE Register Field DeSCrPHONS........cocuiiiiiiiiiiie ettt 1329
Table 8-85. AUXSIGOUTINV Register Field DeSCriPtONS. ........uuiiiiiiiiiiie ittt 1334
Table 8-86. AUXSIGLOCK Register Field DeSCPIIONS. ......ccoitiiiiiiiiiiiei ettt e et 1336
Table 8-87. OUTPUT_XBAR_REGS REGISIEIS. ....cccuitiiieiiiiiie ittt sttt ettt be e st e st e et e e saeeenbeesaeeeneesneeas 1337
Table 8-88. OUTPUT_XBAR_REGS ACCESS TYPE COUES......ccoiuiiieiiieeiitie ettt ettt ettt 1337
Table 8-89. OUTPUT1IMUXOTO15CFG Register Field DeSCriPtiONS. .......c.uiiiiiiiiiieieiie e 1339
Table 8-90. OUTPUTIMUX16TO31CFG Register Field DeSCrPLONS. ........coiiiiiiiiieeiiiie et 1342
Table 8-91. OUTPUT2MUXOTO15CFG Register Field DeSCriPtiONS. ..........oiiiiiiiiiiiiiiiie e 1345
Table 8-92. OUTPUT2MUX16TO31CFG Register Field DeSCrPONS. ........coiiiiiiiiieeiiiie et 1348
Table 8-93. OUTPUT3MUXOTO15CFG Register Field DeSCriPtONS. .........iiiiiiiiiiieciiie e 1351
Table 8-94. OUTPUT3MUX16TO31CFG Register Field DeSCrPLONS. ........coiiiiiiiiieiiiiie et 1354
Table 8-95. OUTPUT4MUXOTO15CFG Register Field DeSCriPtioNS. .......c.uiiiiiiiiiiieiie e 1357
Table 8-96. OUTPUT4MUX16TO31CFG Register Field DeSCHPLONS. ........oiiiiiiiiiiieeiiie ettt 1360
Table 8-97. OUTPUT5MUXOTO15CFG Register Field DeSCriPtONS. .......c.uiiiiiiiiiiieeeiie e 1363
Table 8-98. OUTPUTS5MUX16TO31CFG Register Field DeSCrPLONS. ........eiiiiiiiiiieeeiiie ettt 1366
Table 8-99. OUTPUT6MUXOTO15CFG Register Field DeSCriPtiONS. ........uiiiiiiiiiiieeeiiie e 1369
Table 8-100. OUTPUTEMUX16TO31CFG Register Field DeSCriplioNS..........ccueviiiiiiiiiieiieee e 1372
Table 8-101. OUTPUT7MUXOTO15CFG Register Field DeSCrPLONS. ........coiiiiiiiiieeiiiie ettt 1375
Table 8-102. OUTPUT7MUX16TO31CFG Register Field DeSCriplionsS..........ccueiiiiiiiiiiiiiieie e 1378
Table 8-103. OUTPUT8MUXOTO15CFG Register Field DeSCHPLONS. ........ciiiiiiiiiieeiiiie ettt 1381
Table 8-104. OUTPUT8MUX16TO31CFG Register Field DeSCrplioNS..........ccueiiiiiiiiiiie e 1384
Table 8-105. OUTPUTT1MUXENABLE Register Field DeSCripliONS. .......ccoiuuiiiiiieiiiee et 1387
Table 8-106. OUTPUT2MUXENABLE Register Field DeSCripliONS. .......cciiuuiiiiiieiiiee et 1392
Table 8-107. OUTPUT3MUXENABLE Register Field DeSCripliONS. .......ccoiuuiiiiiieiiiee ettt 1397
Table 8-108. OUTPUT4MUXENABLE Register Field DeSCripliONS. .......ccoiuuiiiiiieiiiee et 1402
Table 8-109. OUTPUTSMUXENABLE Register Field DeSCripliONS. .......coiiuuiiiiiieiiiee et 1407
Table 8-110. OUTPUT6MUXENABLE Register Field DeSCrPONS. ........coiuiiiiiiiiiieee ettt 1412
Table 8-111. OUTPUT7MUXENABLE Register Field DeSCrIPHONS. .........oiiiiiiiiiie ettt 1417
Table 8-112. OUTPUT8MUXENABLE Register Field DeSCrPONS. ........cciitiiiiiiiiieee ettt 1422
Table 8-113. OUTPUTLATCH Register Field DeSCIPLONS. ........ciiiiiieiiiee ittt 1427
Table 8-114. OUTPUTLATCHCLR Register Field DeSCrIPONS. ..........viiiiiiiiiiie et 1429
Table 8-115. OUTPUTLATCHFRC Register Field DeSCIHPONS. ........cciiiiiiiiiieiiiie ettt 1431
Table 8-116. OUTPUTLATCHENABLE Register Field DeSCriPtONS. .........ciiiiiiiiiiie it 1433
Table 8-117. OUTPUTINV Register Field DESCIIPHONS. .........uiiiiiiiiiiii ittt e e 1435
Table 8-118. OUTPUTLOCK Register Field DeSCIPLONS. ........iiiiiiiiiiiieeiiie ettt esnnee s 1437
Table 8-119. INPUTXBAR Registers to Driverlib FUNCHONS..........c.oiiiiiiii e 1438
Table 8-120. XBAR Registers to Driverlib FUNCHONS..........c.uiiiiiii e 1438
Table 8-121. EPWMXBAR Registers to Driverlib FUNCHONS..........c.coiiiiii s 1439
Table 8-122. CLBXBAR Registers to Driverlib FUNCHONS. ...........oooiiiiii e 1440
Table 8-123. OUTPUTXBAR Registers to Driverlib FUNCHONS.........oocuuiiiiiiiiee e 1441
Table 9-1. ANalog SigNal DESCIIPIIONS. ......cii ittt b e e bt e bt e e sa bt e e et et e eabe e e sabe e e e bt e e e anteeenanees 1448
Table 9-2. REFEIrENCE SUMIMEATIY.....cociiii ittt a ettt e o b et e e e ettt e e b et e e e h bt e e aa b e e e eab et e sab e e e ebe e e eanteeenannes 1449
Table 9-3. Analog Subsystem Base AdAress TabIe............ueiiiiiiiiii et 1449
Table 9-4. ANALOG_SUBSYS_REGS REGISIEIS. ... .ciiitieiiiitieiie ettt sttt ettt e et e b et eesae e et e e sseeenbeesneeenneesnneas 1450
Table 9-5. ANALOG_SUBSYS_REGS ACCESS TYPE COUES.....ccuuiiiiiiiiiiitieieiiie et ee ettt 1450
Table 9-6. INTOSC1TRIM Register Field DEeSCHPHONS.......ccoiuuii it e e s nnnee s 1451
Table 9-7. INTOSC2TRIM Register Field DEeSCHPHONS.......ccciuiiiiiiii ettt e e nnnee s 1452
Table 9-8. TSNSCTL Register Field DeSCIIPONS. ........uiiiiiieiiiie ettt st e et e et 1453
Table 9-9. LOCK Register Field DESCIIPLONS. .......cuuiiiiiiie ittt ettt et e e e st e e e e e e e nbbee e e 1454
54 TMS320F2837xS Real-Time Microcontrollers SPRUHX5I — AUGUST 2014 — REVISED MAY 2024

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

13 TEXAS
INSTRUMENTS

www.ti.com

Table of Contents

Table 9-10.

ANAREFTRIMA Register Field DESCIIPHONS. ...ttt 1456

Table 9-11. ANAREFTRIMB Register Field DeSCrPIIONS. .......ccitiiiiiiii ittt sttt e e e siae e 1457

Table 9-12.
Table 9-13.
Table 10-1.
Table 10-2.
Table 10-3.
Table 10-4.
Table 10-5.
Table 10-6.
Table 10-7.
Table 10-8.
Table 10-9.
Table 10-10
Table 10-11
Table 10-12
Table 10-13
Table 10-14
Table 10-15
Table 10-16
Table 10-17

ANAREFTRIMC Register Field DeSCIPHONS. .......ciiiiiiiiii ettt e s nnnee s 1458
ANAREFTRIMD Register Field DeSCIPLONS. .......ciiiiiiiiiiee ettt e s nnnee s 1459
ADC Options and Configuration LEVEIS.............coiuiiiiiiiiii e 1464
Analog to 12-bit Digital FOrMUIAS. ..........coiiiiiiiiee ettt e enb e e b e e 1466
Analog to 16-bit Digital FOrMUIAS. ..........coiiiiiiiie ettt e b e e e e 1466
12-Bit Digital-to-ANnalog FOMMIUIBS. ......coiuiiiiiiiie ettt e e e st sae e e ranee s 1467
16-Bit Digital-to-ANnalog FOMMIUIBS. ......coouiiiiiiiie ettt e et e e nanee s 1467
Channel Selection Of INPUL PINS...........oi et e b e sbe e e sbeee s 1471
Example Requirements for Multiple Signal Sampling..........cooiuiiiiiiiiii s 1473
Example Connections for Multiple Signal Sampling..........ccoiiiiiiiii e 1473
(3] I = O M O o C RS-t 1] g o TSSOSOV PPRO 1485
. ADC Calibration FUNCHONS iN OTP......uiiiiiiiiiiii ettt b et snee e e ean 1489
. ADC Timing Parameter DESCIIPONS. ........uiiiiiie ittt e st e s e e s bneeenee 1490
. ADC Timings iN 12-Dit MOGE........eiiiiiiieiie et b e et sab e st e e ant e e 1495
. ADC Timings iN 16-Dit MOGE........eiiiiiiiiiiie et e et sn e ebn e s ente e e 1495
. ADC Base AdAress TabIe..........ooiiiiiiiiiii et an 1508
. ADC_RESULT_REGS REGISIEIS. ....cuttiiiitiiiiiit ittt ettt et e et e e st e e e saneeeebeeenan 1509
. ADC_RESULT_REGS ACCESS TYPE COUES. ....cciiutiiiiiiieiiiie ettt ettt ettt e e e e 1509
. ADCRESULTO Register Field DeSCriPHONS. ......cccuiiiiiiieiiiie ettt 1510

Table 10-18. ADCRESULT1 Register Field DeSCrPHIONS. .......coiitiiiiiiiie ittt ettt ettt st eesine e 1511

Table 10-19. ADCRESULT2 Register Field DeSCrPHIONS. .......cciittiiiiiiie ittt ettt eenabe e 1512
Table 10-20. ADCRESULT3 Register Field DeSCrPHIONS. .......cciitiiiiiiite ittt ettt ettt eenibe e 1513
Table 10-21. ADCRESULT4 Register Field DeSCrPHIONS. .......coiitiiiiiiiieiitie ettt sttt eenibe e 1514
Table 10-22. ADCRESULTS Register Field DeSCrPHIONS. .......cciitiiiiiiit ittt ettt ettt eeninee e 1515
Table 10-23. ADCRESULTGE Register Field DeSCrPHIONS. .......cciittiiiiiiie ittt ettt sttt nne e sine e 1516
Table 10-24. ADCRESULT7 Register Field DeSCrPHIONS. .......cciitiiiiiiiieiiiee ittt ettt sttt snee e e nine e 1517
Table 10-25. ADCRESULT8 Register Field DeSCrPHIONS. .......cciittiiiiiite ittt ettt ettt e sne e sane e 1518
Table 10-26. ADCRESULTO Register Field DeSCrPHIONS. .......coiitiiiiiiiie ittt ettt e b e 1519
Table 10-27. ADCRESULT10 Register Field DeSCriPtiONS. .........uiiiiiiii ittt 1520
Table 10-28. ADCRESULT 11 Register Field DeSCrPIIONS........cooiiiiiiiiiiiiie et 1521

Table 10-29. ADCRESULT 12 Register Field DeSCriPtiONS. .........uiiiiiiiiii et 1522
Table 10-30. ADCRESULT 13 Register Field DeSCriPtONS. ........c.uiiiiiiiiiii ettt 1523
Table 10-31. ADCRESULT 14 Register Field DeSCriPtiONS. .........uiiiiiiiiiiii ettt 1524
Table 10-32. ADCRESULT 15 Register Field DeSCriPtiONS. .........uiiiiiiiiiiii ettt 1525
Table 10-33. ADCPPB1RESULT Register Field DeSCrIPtONS. .........uiiiiiiiiiie et 1526
Table 10-34. ADCPPB2RESULT Register Field DeSCIIPtONS. .........uiiiiiiiiiiie et 1527
Table 10-35. ADCPPB3RESULT Register Field DeSCIIPtONS. .........uiiiiiiiiiiee et 1528
Table 10-36. ADCPPB4RESULT Register Field DeSCIIPtONS. ........iiiiiiiiiiiie e 1529
Table 10-37. ADC_REGS REGISIEIS. .....cuuieiiiiiiiiiiie ettt h bt et e b et e e e a bt e e et e eeab et e sab e e e s bb e e e anteeenanees 1530
Table 10-38. ADC_REGS ACCESS TYPE COUES. ....ccouuiiiiiiiiiitie ettt ettt ettt et e et e bt e st e e s bt e e abb e e e et e e nae e e s naneeeas 1531

Table 10-39. ADCCTL1 Register Field DeSCIIPHONS. .......cc.uiiiiiiieiie ettt et 1533
Table 10-40. ADCCTL2 Register Field DeSCrIPHONS. .......oouuiiiiiiieiiie ettt et 1535
Table 10-41. ADCBURSTCTL Register Field DeSCriPtIONS. .......c..uiiiiiie ittt 1536
Table 10-42. ADCINTFLG Register Field DeSCIIPHONS. .......ciiiiiiiiiiie ittt st e et 1538
Table 10-43. ADCINTFLGCLR Register Field DeSCrIPHONS. .........uiiiiiiiiiiii et 1540
Table 10-44. ADCINTOVF Register Field DeSCrPHIONS. .......coitiiiiiiii ittt ettt 1541

Table 10-45. ADCINTOVFCLR Register Field DESCIIPHONS. .........uiiiiiiiiiiiie et 1542
Table 10-46. ADCINTSEL1N2 Register Field DeSCIPLONS. ........ciiiiiiiiiiie ittt e e 1543
Table 10-47. ADCINTSEL3N4 Register Field DeSCIPLONS. ........ciiiiiiiiiiie ittt e i 1545
Table 10-48. ADCSOCPRICTL Register Field DESCHPONS. ........ciiitiiiiiiieiieee ettt e e saree e 1547
Table 10-49. ADCINTSOCSEL1 Register Field DeSCrIPHONS. ......c..eiiiiiiiiiiie et 1549
Table 10-50. ADCINTSOCSEL2 Register Field DeSCIIPHONS. ......c..oiiiiiiiiiiie e 1551

Table 10-51. ADCSOCFLG1 Register Field DESCIIPHONS. ........uiiiiiiiiiiie ittt 1553
Table 10-52. ADCSOCFRC1 Register Field DeSCIIPONS. .......c.uiiiiiiieiiie ettt 1557
Table 10-53. ADCSOCOVF1 Register Field DeSCIIPONS. .......cuuiiiiiiieiiie ettt 1562
Table 10-54. ADCSOCOVFCLR1 Register Field DeSCrPLONS. .......cciiuiiiiiiieiiiiee ittt 1565
Table 10-55. ADCSOCOCTL Register Field DeSCHPHONS. .......cocuuiiiiiiiiiii et e e 1568
Table 10-56. ADCSOC1CTL Register Field DeSCHPHONS. .......cocuuiiiiiiiiiii et 1570
Table 10-57. ADCSOC2CTL Register Field DeSCHPHONS. .......cocuuiiiiiiiiiiii ittt e e 1572
SPRUHX5! — AUGUST 2014 — REVISED MAY 2024 TMS320F2837xS Real-Time Microcontrollers 55
Submit Document Feedback

Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

Table of Contents

Table 10-58.
Table 10-59.
Table 10-60.
Table 10-61.
Table 10-62.
Table 10-63.
Table 10-64.
Table 10-65.
Table 10-66.
Table 10-67.
Table 10-68.
Table 10-69.
Table 10-70.
Table 10-71.
Table 10-72.
Table 10-73.
Table 10-74.
Table 10-75.
Table 10-76.
Table 10-77.
Table 10-78.
Table 10-79.
Table 10-80.
Table 10-81.
Table 10-82.
Table 10-83.
Table 10-84.
Table 10-85.
Table 10-86.
Table 10-87.
Table 10-88.
Table 10-89.
Table 10-90.
Table 10-91.
Table 10-92.
Table 10-93.
Table 10-94.
Table 10-95.
Table 10-96.
Table 10-97.
Table 10-98.
Table 10-99.

Table 10-10
Table 10-10
Table 10-10
Table 10-10
Table 10-10
Table 10-10
Table 10-10
Table 10-10
Table 10-10
Table 10-10
Table 11-1.
Table 11-2.
Table 11-3.
Table 11-4.
Table 11-5.
Table 11-6.
Table 11-7.
Table 11-8.
Table 11-9.

I3 TEXAS

INSTRUMENTS
www.ti.com

ADCSOC3CTL Register Field DeSCrPHIONS. .......ccitieiiiiiie ittt ettt st s e e sanee s 1574
ADCSOCACTL Register Field DeSCrPHIONS. .......cciuieieitiie ettt ettt e et e e sanee s 1576
ADCSOCSCTL Register Field DeSCrPHIONS. .......cciuieieiiiie ittt ettt e et e e sanee s 1578
ADCSOCGBCTL Register Field DeSCrPHIONS. .......ccitiiieiiiie ettt ettt e e sanee s 1580
ADCSOCT7CTL Register Field DeSCrPHIONS. .......ccitieieiiiie ettt ettt e et e e sanee s 1582
ADCSOCSCTL Register Field DeSCrPHIONS. .......ccitieiiiiiie ittt ettt sne e e senee s 1584
ADCSOCOCTL Register Field DeSCrPHIONS. .......ccitieieiiiie ittt ettt e e snee e senee s 1586
ADCSOC10CTL Register Field DeSCrPHONS. ........cuuiiiiiiie e 1588
ADCSOC11CTL Register Field DeSCrPHIONS........coiuiiiiiieeiiiie ettt s 1590
ADCSOC12CTL Register Field DeSCriPHONS. ........cuuiiiiiiie it 1592
ADCSOC13CTL Register Field DeSCrPHONS. ........cuuiiiiiiie it 1594
ADCSOC14CTL Register Field DeSCriPHONS. ........cuuiiiiiiie it 1596
ADCSOC15CTL Register Field DeSCriPHONS. ........cuuiiiiiiii it 1598
ADCEVTSTAT Register Field DeSCIIPtONS. ........utiiiiiiiiiie ettt 1600
ADCEVTCLR Register Field DeSCIIPLONS. .......ciiitiiiitiie ittt ettt e et e et eeenbne e e 1603
ADCEVTSEL Register Field DeSCrPHIONS. .......ccitiieiiiiieiiie ettt ettt e e et 1605
ADCEVTINTSEL Register Field DESCIIPONS. .........uiiiiiiiiiiie ettt 1607
ADCOSDETECT Register Field DESCIIPHONS. .........uiiiiiiiiiiiie ettt 1609
ADCCOUNTER Register Field DeSCIIPONS. ........utiiiiiiiiiie ittt 1610
ADCREYV Register Field DEeSCIPHONS. ..ottt bbb e e b 1611
ADCOFFTRIM Register Field DeSCIPLONS. ........uiiitiiiiiiie ettt 1612
ADCPPB1CONFIG Register Field DeSCriPtONS. ........uuiiiiiiiiiii ittt 1613
ADCPPB1STAMP Register Field DeSCIIPHONS. ........uiiiiiiiiiiiie it 1615
ADCPPB1OFFCAL Register Field DeSCIIPONS. ........ciiiiiiiiiiii ettt 1616
ADCPPB10OFFREF Register Field DeSCrPHiONS. .......ccicuiiiiiiiiiiiee ettt 1617
ADCPPB1TRIPHI Register Field DESCIIPHONS. .......c.ueiiiiiiiiiiie et 1618
ADCPPB1TRIPLO Register Field DeSCrPHONS. .......coouiiiiiiiiiiiie ettt 1619
ADCPPB2CONFIG Register Field DeSCriPtONS. ........uuiiiiiii ittt 1620
ADCPPB2STAMP Register Field DeSCrIPHONS. ........uuiiiiiiiiiiie et 1622
ADCPPB20OFFCAL Register Field DeSCIIPONS. ........ciiiuiiiiiiie it 1623
ADCPPB20OFFREF Register Field DeSCPIiONS. ......c.ciuiiiiiiiiiiiee ittt 1624
ADCPPB2TRIPHI Register Field DESCIIPHONS. ........uiiiiiiiiiiie et 1625
ADCPPB2TRIPLO Register Field DeSCrPHONS. ........ocuuiiiiiiiiiieeiiee ettt 1626
ADCPPB3CONFIG Register Field DeSCriPtiONS. .........uiiiiiiiiiie ettt 1627
ADCPPB3STAMP Register Field DeSCIIPHONS. ........ueiiiiiiiiiiie it 1629
ADCPPB3OFFCAL Register Field DeSCIPONS. ........ciiiiiiiiiiieeiiice ittt 1630
ADCPPB3OFFREF Register Field DeSCrPHiONS. .. ...ccciuiiiiiiiiiiiee ittt 1631
ADCPPB3TRIPHI Register Field DESCIIPHONS. .......c.ueiiiiiiiiiiie e 1632
ADCPPB3TRIPLO Register Field DeSCrPHONS. .......cocuuiiiiiieiiieeiiiee ettt 1633
ADCPPB4CONFIG Register Field DeSCriPtONS. ........uuiiiiiiiiiie ettt 1634
ADCPPB4STAMP Register Field DeSCrIPHONS. ........uiiiiiiiiiiie et 1636
ADCPPB4OFFCAL Register Field DeSCIPONS. ........ciiiiiiiiiiie ettt 1637
0. ADCPPB40OFFREF Register Field DeSCriPtiONS. .........uiiiiiiiiiiiie ettt 1638
1. ADCPPB4TRIPHI Register Field DeSCIPHONS.......cccouiiiiiieiiiie ettt 1639
2. ADCPPBA4TRIPLO Register Field DeSCrPLONS. ......cciiiiiiiiiiie ittt 1640
3. ADCINLTRIM1 Register Field DESCIIPHONS. ........uutiiiiiiiiie et 1641
4. ADCINLTRIM2 Register Field DeSCrPHONS. .......cocuiiiiiiiiiiie ittt 1642
5. ADCINLTRIM3 Register Field DESCIIPHONS. .........utiiiiiiiiie ettt 1643
6. ADCINLTRIM4 Register Field DeSCIIPHONS. ........uuiiiiiiiiiic ittt 1644
7. ADCINLTRIMS Register Field DESCrIPHONS. ........uuiiiiiiiiii ettt 1645
8. ADCINLTRIMG Register Field DESCIIPHONS. ........uuiiiiiiiiiie ettt e e 1646
9. ADC Registers to Driverlib FUNCHONS. ..........oiiiii e 1646
DAC Base AAress TabIE.......ccouuiiiiiieii ettt ettt e e bt e e st e s bt e e e b e e et ene e e e as 1655
DAC_REGS REGISTEIS. ....eeiieeiieiiiee ettt ettt ettt e a e e et et e e sttt e ra b e e e e bb e e aate e e sab et e e aabeeeenteeesanees 1656
DAC_REGS ACCESS TYPE COUES......eeiiiiiiiiitie ettt ettt ettt ettt e e ettt e e sttt e sab e e e e bb e e e et et e sneeeenaneeas 1656
DACREYV Register Field DESCIIPIONS. .......eiiitiieiiiit ettt ettt ettt et st e sb e e et e e et e e sanees 1657
DACCTL Register Field DESCIIPLONS. ........utiiiiiieiiie ettt et e e e e s e s nes 1658
DACVALA Register Field DESCIIPONS. .....c..uiiiiiie ittt ettt e e e snee e 1659
DACVALS Register Field DESCIIPONS. ......c.uiiiiiiie ittt e e s e s e e sneee s 1660
DACOUTEN Register Field DeSCIPHONS.......ccoiuiiiiiiiiiiie ettt e e st e naes 1661
DACLOCK Register Field DeSCIPHIONS. ......cciiiiiiitiie ittt ettt e e e e een e s nes 1662

56

TMS320F2837xS Real-Time Microcontrollers

SPRUHX5I — AUGUST 2014 — REVISED MAY 2024
Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
Table 11-10. DACTRIM Register Field DeSCHPIIONS........coiuiiiiiiiiiiie ettt e et 1663
Table 11-11. DAC Registers t0 Driverlib FUNCHONS. .........oiuiiiiii et 1663
Table 12-1. CMPSS Base AAAreSS TabIE......c...uiiiiiiiiiiiie ettt ettt ettt s et e et e e sbe e e s ne e e e anbeeenaes 1676
Table 12-2. CMPSS_REGS REGISIEIS. ......uiiiiiiiiiiiiie ettt ettt e st e ettt e s bt e e e aa bt e e saee e s enneeeanbeeenaes 1677
Table 12-3. CMPSS_REGS ACCESS TYPE COUES. ....ccoiuiiiiiiiiiiiiei ettt ettt ettt e s e e e et e e s sabe e e sneeeenibee e e 1677
Table 12-4. COMPCTL Register Field DeSCIIPHONS. ........eiiiiiiiiiit ittt 1679
Table 12-5. COMPHYSCTL Register Field DESCIIPHONS. ........uiiiiiiiiiiieeie e 1681
Table 12-6. COMPSTS Register Field DeSCrPHIONS. .......oiiiiiiiiiii ittt ettt e st e e e breeeaaee 1682
Table 12-7. COMPSTSCLR Register Field DESCIIPHONS. ......c.uiiiiiiiiiieeeie e 1683
Table 12-8. COMPDACCTL Register Field DeSCrPHIONS. ........ciuiiiiiiie ittt e e 1684
Table 12-9. DACHVALS Register Field DeSCrPHONS. ......cocuiiiiiiiiiiiie ettt 1685
Table 12-10. DACHVALA Register Field DESCIIPLONS. ........uiiiiiiiiiiiie ettt 1686
Table 12-11. RAMPMAXREFA Register Field DeSCrPHONS. .......ocuiiiiiiiiiiiii et 1687
Table 12-12. RAMPMAXREFS Register Field DeSCrIPLONS. .......ciiiiiiiiiiii ittt st e b 1688
Table 12-13. RAMPDECVALA Register Field DeSCriPtiONS. .........uiiiiiiiiii it 1689
Table 12-14. RAMPDECVALS Register Field DeSCrPHONS. ........c.uiiiiiiiiiiiiee e 1690
Table 12-15. RAMPSTS Register Field DeSCrIPHONS. .........uiiiiiiiiiiie ettt 1691
Table 12-16. DACLVALS Register Field DeSCrPIIONS. ......cciiiiiiiiiiie ittt et e e e e nneee s 1692
Table 12-17. DACLVALA Register Field DeSCrPIIONS. ......coiiiiiiiiiiie ittt ettt et enee e nnnee s 1693
Table 12-18. RAMPDLYA Register Field DeSCHPHONS. ......cciiuiii ittt 1694
Table 12-19. RAMPDLY'S Register Field DeSCriPHONS. ........uuiiiiiii ittt e e 1695
Table 12-20. CTRIPLFILCTL Register Field DeSCIIPONS. .......c.utiiiiiieiiie ettt 1696
Table 12-21. CTRIPLFILCLKCTL Register Field DeSCrIPtONS. .........ciiiiiiiiiiii ittt 1697
Table 12-22. CTRIPHFILCTL Register Field DeSCIPONS. ........eiiiiiiiiiiie ittt 1698
Table 12-23. CTRIPHFILCLKCTL Register Field DESCHPLONS. ........coiuiiiiiiiieiieie ettt 1699
Table 12-24. COMPLOCK Register Field DeSCrIPHONS. .........uiiiiiiieiiiee et 1700
Table 12-25. CMPSS Registers t0 Driverlib FUNCHONS. ...........oiiiiic et e e e 1700
Table 13-1. MOdUIAtor CIOCK IMOGES..........uiiiiiiii ittt et st et e e eab et e s b et e e s e e e eabee e s neeeeanbeeenaee 1709
Table 13-2. Order Of SINC FIEET...... .ottt ettt et e ettt e e eab e e e ettt e sane e e saneeeanbeeenaes 1712
Table 13-3. Peak Data Values for Different DOSR/Filter COmbIiNatioNs..........c.coiiiiiiiiiiiiiiic e 1713
Table 13-4. Shift Control Bit Configuration SEHNGS.........ocuiiiiiiiii et 1714
Table 13-5. Number of Incorrect Samples TabUIATEA. ...........coouiiiiiii et 1715
Table 13-6. Peak Data Values for Different OSR/Filter Combinations. ...........ooouiiiiiiiiiiii e 1716
Table 13-7. GENEIal REGISIETS. .....cooiiiiiiiit ittt ettt h et e et et e eb bt e e sa bt e e et et e eab et e sabe e e e bb e e e anbeeenanees 1722
Table 13-8. FIEEr 1 REGISTEIS. ....ce ittt ettt a et e ettt e e bttt e s e bt e e sttt e e eab e e e aab e e e snbeeeanneeeanbeeenans 1722
Table 13-9. FIEr 2 REGISTEIS. ....co ittt ettt ettt a et e ettt e e h et e e aa bt e e ettt e e eab e e e aab e e e snb e e e eabeeeanbeeenans 1722
Table 13-10. Filter 3 REGISTEIS.....cc ittt a e st e ettt e e ehb e e et e e e sbb e e e naneeeanbeeenans 1723
Table 13-11. FIEEr 4 REGISTEIS. ....co ittt e e bt e oo sttt e o bt e e b bt e e eab e e e s be e e e anbe e e saneeeennnee s 1723
Table 13-12. SDFM Base AdAress TAbIE........ccuui ittt ettt ettt e sab e e st e e sne e e e saneeeanbeeenaes 1724
Table 13-13. SDFM_REGS REGISTETS. .....cciuiiiiiiiiiiiii ittt ettt ettt et bt e e st e e e b et e e abb e e e aabe e e nneeeennaeeeas 1725
Table 13-14. SDFM_REGS ACCESS TYPE COUES.......coiiiiiiiiiieitiee ittt ettt e a e st e e s st e e e aa b e e snn e e s eneeeesabeeenaes 1725
Table 13-15. SDIFLG Register Field DESCIIPIONS. .......ciiiiiiiiiiie ittt e e sttt e e sb e sanee e nanees 1727
Table 13-16. SDIFLGCLR Register Field DeSCrIPHONS. .........uiiiiiiiiiiie ettt e 1729
Table 13-17. SDCTL Register Field DeSCrPHONS. ......cc.uiiiiiii ettt e e e e i e e e 1731
Table 13-18. SDMFILEN Register Field DeSCIPHONS. .....ccoiuiiiiiiiiiiie ettt e e e 1732
Table 13-19. SDCTLPARM1 Register Field DESCIIPLONS. .......cuiiiiiiiiiieiiiet ettt s 1733
Table 13-20. SDDFPARM1 Register Field DeSCIIPHONS. ......c.uuiiiiiiiiiie et 1734
Table 13-21. SDDPARM1 Register Field DESCIIPONS. .......ciiitiieiiiit ettt ettt e b e et e 1735
Table 13-22. SDCMPH1 Register Field DeSCPIONS. ... ...ciiiiiiiiiiie ittt be et e s nnaee e 1736
Table 13-23. SDCMPL1 Register Field DESCIIPONS. .........iiiiiiiiitic et 1737
Table 13-24. SDCPARM1 Register Field DESCIIPONS. .......ciiitiieiiiit ettt ettt e b e e e 1738
Table 13-25. SDDATA1 Register Field DeSCrPHONS. .......ciuiiiiiii et b et 1739
Table 13-26. SDCTLPARM2 Register Field DeSCIIPLONS. .......cuiiiiiiiiiieeiiiee ettt eane e sneee s 1740
Table 13-27. SDDFPARM2 Register Field DESCIIPHONS. ......c.uuiiiiiiiiiiie et 1741
Table 13-28. SDDPARM2 Register Field DESCIIPONS. .......ciiitiieiiiit ittt e et e b e e e s 1742
Table 13-29. SDCMPH2 Register Field DeSCrIPLONS. .......coiiiiiiiiiie ittt b et e s nnaee s 1743
Table 13-30. SDCMPL2 Register Field DESCIIPONS. .........iiiiiiiiiiic ettt 1744
Table 13-31. SDCPARM2 Register Field DESCIIPONS. .......ciiitiieiiiit ettt ettt e bbb 1745
Table 13-32. SDDATA2 Register Field DeSCIPHONS. .......couiiiiiiiiiie e b e et 1746
Table 13-33. SDCTLPARMS3 Register Field DESCIPLONS. .......ciiitiiiiiiieiiiie ettt ettt sneee s 1747
Table 13-34. SDDFPARM3 Register Field DeSCrIPHONS. ......c.uuiiiiiii ittt 1748
SPRUHX5! — AUGUST 2014 — REVISED MAY 2024 TMS320F2837xS Real-Time Microcontrollers 57

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

Table of Contents

Table 13-35.
Table 13-36.
Table 13-37.
Table 13-38.
Table 13-39.
Table 13-40.
Table 13-41.
Table 13-42.
Table 13-43.
Table 13-44.
Table 13-45.
Table 13-46.
Table 13-47.
Table 14-1.
Table 14-2.
Table 14-3.
Table 14-4.
Table 14-5.
Table 14-6.
Table 14-7.
Table 14-8.
Table 14-9.
Table 14-10.
Table 14-11.
Table 14-12.
Table 14-13.
Table 14-14.
Table 14-15.
Table 14-16.
Table 14-17.
Table 14-18.
Table 14-19.
Table 14-20.
Table 14-21.
Table 14-22.
Table 14-23.
Table 14-24.
Table 14-25.
Table 14-26.
Table 14-27.
Table 14-28.
Table 14-29.
Table 14-30.
Table 14-31.
Table 14-32.
Table 14-33.
Table 14-34.
Table 14-35.
Table 14-36.
Table 14-37.
Table 14-38.
Table 14-39.
Table 14-40.
Table 14-41.
Table 14-42.
Table 14-43.
Table 14-44.
Table 14-45.
Table 14-46.
Table 14-47.
Table 14-48.

I3 TEXAS
INSTRUMENTS
www.ti.com
SDDPARMBS3 Register Field DeSCrPHONS. ......coiuiiiiiiie ittt 1749
SDCMPH3 Register Field DeSCrIPHONS. ......couuiiiiiii ettt e e e b e e 1750
SDCMPL3 Register Field DeSCIPIIONS. ......cciitiiiiiiie ittt et e et e st sbe e e sibeeenaee 1751
SDCPARMBS3 Register Field DeSCrPHONS. ......coiuiiiiiiie ittt s 1752
SDDATA3 Register Field DeSCIIPLONS. ........eiiiiiie ittt ettt e s e sbe e eaee e e abe e 1753
SDCTLPARM4 Register Field DeSCrIPONS. ......ocuuiiiiiiie ittt 1754
SDDFPARM4 Register Field DeSCrPHiONS. .. ....coiiiiiiiiie ittt 1755
SDDPARM4 Register Field DeSCrIPHONS. ......coiiiiiiiiee ettt s 1756
SDCMPH4 Register Field DeSCrIPHONS. ......oouiiiiiiii ittt ettt e e e bn e 1757
SDCMPL4 Register Field DeSCIPIIONS. ... ..coiiiiiiiiiie ittt e et e s sbeeeesabe e e e 1758
SDCPARM4 Register Field DeSCrPHONS. ......coiiiiiiiiie ettt e e 1759
SDDATA4 Register Field DeSCIIPONS. ... ..ttt e e sbe e enee e e abe e e 1760
SDFM Registers to Driverlib FUNCHONS. ..........ooiiiii e 1761
Submodule Configuration ParameEters. ...........cooiiiii it 1771
KeY TIME-BASE SIGNQIS.......ueiiiiiiieiiiie ettt b e a ettt s bt e e s et e st e e e bt e e e aabe e e nneeeennneeean 1775
Action-Qualifier Submodule Possible INPUt EVENES..........c.eiiiiiiiiii e 1793
Action-Qualifier Event Priority for Up-Down-Count MOGE...........ccuiiiiiiiiiiiiriee et 1795
Action-Qualifier Event Priority for Up-Count MOGE...........coiiiiiiiiiiiie e 1795
Action-Qualifier Event Priority for DOWN-Count MOGE............ooiiiiiiiiiiiiiie e 1795
Behavior if CMPA/CMPB is Greater than the Period............coouiiiiiiii s 1796
Classical Dead-Band Operating MOUES..........cooiiiiiiiiii ettt 1809
Additional Dead-Band Operating MOAES.........cocuuiiiiiiiiiiie ettt et sanee s 1809
Dead-Band Delay Values in ps as a Function of DBFED and DBRED............ccoocueiiiiiiiiiiiee e 1811
Possible Pulse Width Values for EPWMCLK = 80MHZ..........coouiiiiiiiiiie e 1814
Possible ACtioNS ON @ THP EVENT......ouiii e et e e as 1818
Resolution for PWM and HRPWIM........o.uuiiii ettt ettt 1857
Relationship Between MEP Steps, PWM Frequency, and ReSOIUtioN.............cccoiiiiiiiiiiiiiccec e 1863
CMPA versus Duty (left), and [CMPA:CMPAHR] versus Duty (fight)........c.cooriiiiiiiiecece e, 1864
Duty Cycle Range Limitation for Three EPWMCLK/TBCLK CyCIES......cccuviiiiiiiiiiieeiiiee e 1867
SFO LIDrary FEAUIES.......coiiiiiiiie ettt ettt e st e e bt e e aate e e sneeeeanbeeeaaes 1879
=103 (o) gAY = | 0= T O PSP OP S TPR 1880
EPWM Base AAAress TabIE..........ooiuiiiiiiiiei ettt e b et 1882
EPWM_REGS REGISIEIS. .. ..eiiiitiiiiiiieitt ittt ettt e et e et e et e ettt e e eat e e e aab e e ann e e e enneas 1883
EPWM_REGS ACCESS TYPE COUES.......eeiiiiiiiiiiieiiiie ittt ettt ettt ettt e rab e e et e e senteeenaneeeas 1885
TBCTL Register Field DESCIIPONS. ........eiiiiiee ittt et ettt e e e et e e eane e e sneee s 1886
TBCTL2 Register Field DeSCrPHIONS. ... ..ciiiiiie ittt ettt e e e et e e e sneee s 1888
TBCTR Register Field DeSCrIPHIONS. ... ...coitiiiaitie ettt et e et e e st e e snre e e naneeeas 1889
TBSTS Register Field DEeSCIPIIONS. ......coiiiiiiiiii ittt e et snee e nnaee s 1890
CMPCTL Register Field DeSCrIPHONS. ........o.uii ittt 1891
CMPCTL2 Register Field DESCIIPONS. ...ttt ettt 1893
DBCTL Register Field DeSCIPIIONS. ......cciiiiiiiiiii ittt e b e et snee e naaee s 1895
DBCTL2 Register Field DeSCrIPONS. ......ci.uiiiiiiiiiie ittt snee e nanee s 1898
AQCTL Register Field DESCIIPONS. ........uieiiiiiiiiie ettt e e sab e sab e e et eesnee e nanees 1899
AQTSRCSEL Register Field DeSCIIPLONS. .......ciiitiieitiie ittt ettt e et e st sbeeeennne e e e 1901
PCCTL Register Field DeSCIPIIONS. ......cciitiiiiiiii ittt e b e e et e e snee e naneeeas 1902
VCAPCTL Register Field DESCIIPIONS. ... ..eiiiiiie ittt ettt e b e et snee e nnnee s 1904
VCNTCFG Register Field DESCIIPONS. ........eiiiiiieiiiit ittt ettt ab e eane e nanee s 1906
HRCNFG Register Field DESCIIPONS. .......ciiitiiiiiiiieeiiit ettt ettt et sae e e enne e e anbee e e 1908
HRPWR Register Field DeSCIPIIONS. ... ..coiiiiiiiiiee ettt sttt e e e ene e nneas 1910
HRMSTEP Register Field DeSCIIPONS. ........uiiiiiii ittt bbb e e s 1911
HRCNFG2 Register Field DeSCHPHIONS. .......couiiiiiiiiiitie ettt e et naes 1912
HRPCTL Register Field DESCIIPONS. ........uiiiiiiiiiiie ettt ettt e sae e e s snne e et e e e 1913
TRREM Register Field DESCIIPLONS. ...ttt ettt ettt e e eenne e e sanees 1915
GLDCTL Register Field DeSCrPHIONS. .......coiutiieiiiie ettt ettt ettt et st sab e e e b e snee e e nanees 1916
GLDCFG Register Field DeSCIIPLONS. ........eiiiiiiiiiiee ittt ettt ettt e et e e sate e e snaeeeanbeeeaaee 1918
EPWMXLINK Register Field DeSCIPHONS. ........cuuiiiiiiieiieeii ettt 1920
AQCTLA Register Field DESCIIPIONS. ... ..eiiiutiiiiiiee ettt sttt e ettt e e e nbbe e e anteeesnees 1922
AQCTLA2 Register Field DeSCIPHONS. ......coitiiiiiiie ettt e e et 1924
AQCTLB Register Field DESCIIPIONS. ... ..eiiiiiiiiiiie ettt ettt sttt et e b e e s ante e e snees 1925
AQCTLB2 Register Field DeSCIPHONS. ......coiuiiiiiiieiiiie ettt e et e et 1927
AQSFRC Register Field DEeSCIPHONS. .......coutiiiiiiiiiiite ettt et esne e e 1928

58

TMS320F2837xS Real-Time Microcontrollers

SPRUHX5I — AUGUST 2014 — REVISED MAY 2024
Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
Table 14-49. AQCSFRC Register Field DeSCrIPLONS. .......ciiitiiiiiiie ittt ettt et e e e neee s 1929
Table 14-50. DBREDHR Register Field DeSCriPHONS. ......ccuuiiiiiiiitiie ettt e b 1930
Table 14-51. DBRED Register Field DeSCHPIIONS. .......cocutiiiiiiiiiiii ittt et ne e e nanee s 1931
Table 14-52. DBFEDHR Register Field DeSCrIPONS. ........uiiiiiiiiiiie ettt 1932
Table 14-53. DBFED Register Field DeSCrIPHONS. .........uiiiiiiieiiiie ettt st sbe e s e e e e 1933
Table 14-54. TBPHS Register Field DESCIIPONS. ........cii ittt ettt ettt e st e e s s e nanees 1934
Table 14-55. TBPRDHR Register Field DeSCrIPONS. ........uiiiiiiiiiiiie et 1935
Table 14-56. TBPRD Register Field DeSCrPHONS. ........c.uiiiiiiii ettt sbe e s e e naee 1936
Table 14-57. CMPA Register Field DEeSCIPHIONS. ......ccouiiiiiiiiiiie ittt s st sb e e et e s 1937
Table 14-58. CMPB Register Field DeSCIiPHONS. ......cocuuiiiiii ittt e et et 1938
Table 14-59. CMPC Register Field DESCIIPLONS. ........iiiiieiiiiieiiiit ettt ettt e bt e et e e sne e e nnaee s 1939
Table 14-60. CMPD Register Field DESCIPLONS. ........iiiuiiiiiiie ettt ettt e e sbe e et e e sbe e e s nnaee s 1940
Table 14-61. GLDCTL2 Register Field DESCIIPIONS. .......eiiiiiie ittt ettt ettt e e s e e s enee e e sabeeeeaes 1941
Table 14-62. SWVDELVAL Register Field DeSCIIPONS. .......cciitiiiiiiit ettt ettt sttt e e e bne e e 1942
Table 14-63. TZSEL Register Field DeSCIPIIONS. ......cciiuiiiiiiiieiiiie ettt st e e e sae e s eae e e aabeeeeaes 1943
Table 14-64. TZDCSEL Register Field DeSCrPHONS. .......ccuuiiiiiiiiiiie ettt et 1945
Table 14-65. TZCTL Register Field DeSCIPIIONS. ......cciiuiiiiiiiie ittt ettt et e e e sbe e ne e e e aabe e e e 1946
Table 14-66. TZCTL2 Register Field DeSCIIPONS. .........iiiiiiie ittt e s ne e e aabeeenaee 1948
Table 14-67. TZCTLDCA Register Field DESCrIIPHONS. .......uuiiiiiii ettt e et e e 1950
Table 14-68. TZCTLDCB Register Field DESCrIIPHONS. .........uiiiiiiiiiiiie ettt e e b e e 1952
Table 14-69. TZEINT Register Field DeSCIPIIONS........ciuiiiiiiiiiit ettt et e e 1954
Table 14-70. TZFLG Register Field DESCIIPHONS. .....cc..uiiiiiii ittt e et e et 1955
Table 14-71. TZCBCFLG Register Field DESCHPIONS. .......ciiiiiiiiiiie ittt nee e 1957
Table 14-72. TZOSTFLG Register Field DESCrIPHONS. .....c.uuiiiiiii ittt ettt e et e 1959
Table 14-73. TZCLR Register Field DeSCrPHIONS. .......ciitiiiiiie ettt ettt bt e et e e nne e e enaee s 1961
Table 14-74. TZCBCCLR Register Field DeSCrPHONS. .......cuiiiiiiii ittt e e 1963
Table 14-75. TZOSTCLR Register Field DESCHPIONS. .......coiiiiiiiiiii ittt ab e s e 1964
Table 14-76. TZFRC Register Field DeSCrIiPHONS. ......cc.uiiiiiii ittt st e et e e 1965
Table 14-77. ETSEL Register Field DESCIIPHONS. .....c.uuiiiiii ittt e et 1966
Table 14-78. ETPS Register Field DeSCIPIONS. ......coiiuiii ittt ettt et e e bt e et 1969
Table 14-79. ETFLG Register Field DeSCrPHIONS. ........oiuiiiiitie ettt st rbe et sne e e nnnee s 1972
Table 14-80. ETCLR Register Field DeSCriPHONS. ......cc.uiiiiiii ittt e et e e e aaee 1973
Table 14-81. ETFRC Register Field DESCIIPONS. ........oiiiiiiiiiiie ettt e st snn e e e s b e e enre e e nanees 1974
Table 14-82. ETINTPS Register Field DeSCIIPLONS. ........oiiiiiii ittt ettt ettt e e s e nee e e sabeeenaes 1975
Table 14-83. ETSOCPS Register Field DeSCIPIIONS. ... ..ccoiiiiiiiiiiiiiee ettt e e e et e e s e e sabeeenaes 1976
Table 14-84. ETCNTINITCTL Register Field DeSCrPHIONS.........couiiiiiiii ittt 1978
Table 14-85. ETCNTINIT Register Field DESCrIPHONS. .........uiiiiiiiiiiiie ettt e et 1979
Table 14-86. DCTRIPSEL Register Field DeSCrIPHONS. .........uiiiiiiiiiiie ettt 1980
Table 14-87. DCACTL Register Field DeSCrPHIONS. .......uciiiiiiiiie ettt ettt ettt ettt rabe et e e e te e e e 1982
Table 14-88. DCBCTL Register Field DeSCrPHIONS. .......uiiiutiiiiiie ettt ettt ettt e et e e e eee e nanes 1983
Table 14-89. DCFCTL Register Field DESCIIPONS. ...ttt st e b e e e aabeeeeaee 1984
Table 14-90. DCCAPCTL Register Field DESCIPLONS. ........eiiiiiiiiiiieiiiee ettt st e et 1986
Table 14-91. DCFOFFSET Register Field DESCIIPONS. ...ttt 1988
Table 14-92. DCFOFFSETCNT Register Field DeSCriPHONS. .......c.uiiiiiiiiiiie i 1989
Table 14-93. DCFWINDOW Register Field DeSCrPHIONS. ........oouiiiiiiie ittt sttt e e 1990
Table 14-94. DCFWINDOWCNT Register Field DeSCrIPLONS. .......cciiiiiiiiiii ittt e e 1991
Table 14-95. DCCAP Register Field DeSCIPIIONS. .......coutiiiiiiiiiiet ettt sttt e e nanee s 1992
Table 14-96. DCAHTRIPSEL Register Field DeSCriPHONS. ......c.uuiiiiiiiiiii ittt 1993
Table 14-97. DCALTRIPSEL Register Field DeSCIPONS. ........tiiiiiii ettt ettt e sttt e e s 1995
Table 14-98. DCBHTRIPSEL Register Field DeSCrIPHONS. ......couuiiiiiiiiiiii ittt 1997
Table 14-99. DCBLTRIPSEL Register Field DeSCIHPLONS. ........tiiiiiii ittt ettt b et s 1999
Table 14-100. HWVDELVAL Register Field DeSCIPONS. ........oiiiiiiiiiiet ittt 2001
Table 14-101. VCNTVAL Register Field DESCIPONS. .......utiiiiiiiiiie ittt ettt st e b et e e nanee s 2002
Table 14-102. EPWM Registers to Driverlib FUNCHONS. ..........ooiiiii e 2003
Table 14-103. HRPWM Registers to Driverlib FUNCHONS. ..........oooiiii e 2009
Table 15-1. @CAP Base AdAress TabIE.........o.uii ittt bt e e e et et e st e e e e ne e s nees 2035
Table 15-2. ECAP_REGS REGISIEIS. ......coiuiiiiiiiii ittt ettt ettt e bttt e e et e sttt e e eae e e e aabe e e snee e e enneeeanbeeenans 2036
Table 15-3. ECAP_REGS ACCESS TYPE COUES.......ueiiiiiiiiiiitiiiiee ettt ettt e bt e et e e s et e et e e e aabe e e sneeeeaibeeenaee 2036
Table 15-4. TSCTR Register Field DESCIIPHONS. ........uiiiiiiiiii ettt e e nanees 2037
Table 15-5. CTRPHS Register Field DESCIIPONS. .........iiiiiiiiiiee ittt e b e 2038
Table 15-6. CAP1 Register Field DESCIIPIONS. .......uiiiiiiiiit ettt ettt b e st e e e e b e e e nte e e nnees 2039
SPRUHX5! — AUGUST 2014 — REVISED MAY 2024 TMS320F2837xS Real-Time Microcontrollers 59

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Table 15-7. CAP2 Register Field DESCIIPIONS. .......uiiiiiiiiii ettt ettt b e e sttt e e e e nbb e e et e e nnees 2040
Table 15-8. CAP3 Register Field DESCIIPIONS. .......uiiiiiiiiit ettt ettt ettt e e bt e et e s e e e bb e e anbeeesnees 2041
Table 15-9. CAP4 Register Field DESCIIPIONS. .......uiiiiiii ittt ettt et e e sttt e rabe e e e b e e et e e nanes 2042
Table 15-10. ECCTL1 Register Field DeSCIIPONS. ........uiiiiiiiiiiie ettt ettt ettt e e e e e e nnbeeenaee 2043
Table 15-11. ECCTL2 Register Field DeSCriPHONS. .....coouiiiiiiie ittt ettt sne e e nabee e 2045
Table 15-12. ECEINT Register Field DeSCrIPONS. ...ttt ettt e e s naee 2047
Table 15-13. ECFLG Register Field DESCIIPIONS. ... ..ottt ettt e et eenee e nanes 2049
Table 15-14. ECCLR Register Field DeSCrPHONS. ......couuiiiiiiie ettt st e s e eenaee 2050
Table 15-15. ECFRC Register Field DeSCIIPONS. ........uiiiitiieiiii ettt ettt be et 2051
Table 15-16. ECAP Registers to Driverlib FUNCHONS..........c.uiiiiiii et 2051
Table 16-1. EQEP MEMOIY IMAD......ctiiiiiii ittt ettt h et a ettt s bt e e e a bt e e et e e e enb et e sab e e e e be e e e ante e e nanees 2060
Table 16-2. Quadrature Decoder Truth Table..........coouii i e et 2062
Table 16-3. €QEP Base AdAress TabIe.........ccui ittt sttt e ettt e et e e bt e es bt e saeeenbeesaeeenbeesnseeneesnneas 2077
Table 16-4. EQEP_REGS REGISIEIS. .....cccuviiiiiie ettt ettt e e sttt e ettt e st e e et e e e e aseeesabeeeessseeeensaeesnsseeeasteeeanseeeennees 2078
Table 16-5. EQEP_REGS ACCESS TYPE COUES. .....ccoiuiiiiiuiiieeiii ettt ettt eaa e st e e eab e st e e e be e e s anre e e nanees 2078
Table 16-6. QPOSCNT Register Field DeSCIPHIONS. .......iiiiiiiiiiee ittt ettt et e st e e e e tree e e 2079
Table 16-7. QPOSINIT Register Field DeSCIIPLONS. ........oiiiiiii ittt ettt e e e sbe e e e e e aabeeeaaee 2080
Table 16-8. QPOSMAX Register Field DESCIIPIONS. .......ciiiiiie ittt ettt e e aib e sbe e nee e e aabee e e 2081
Table 16-9. QPOSCMP Register Field DeSCrIPHONS. .......ocuuiiiiiiieiiii ettt et e 2082
Table 16-10. QPOSILAT Register Field DESCIIPHONS. .........uiiiiiie ittt 2083
Table 16-11. QPOSSLAT Register Field DeSCIIPHONS. ......cocuuiiiiiiiiiiee ettt et 2084
Table 16-12. QPOSLAT Register Field DeSCriPHONS. ......oc.uiiiiiiie ittt e bbb 2085
Table 16-13. QUTMR Register Field DeSCIIPONS. ..........iiiiiiii ittt e e e e aaee 2086
Table 16-14. QUPRD Register Field DESCIIPIONS. .......ciiitiiiiiiie ittt et e e s e e ante e 2087
Table 16-15. QWDTMR Register Field DESCIPONS. .......cciiitiiiiiite ittt sne e neee s 2088
Table 16-16. QWDPRD Register Field DeSCrPHONS. ........c.uiiiiiiiii et 2089
Table 16-17. QDECCTL Register Field DeSCPIIONS. .. ...ccoitiiiiiiie ittt st sbe e aee e e aabee e e 2090
Table 16-18. QEPCTL Register Field DeSCrPHIONS. .......cciiuiiiiiiiie ittt ettt et e et e e eee e 2092
Table 16-19. QCAPCTL Register Field DESCIIPONS. .........iiiiiiii ittt 2094
Table 16-20. QPOSCTL Register Field DeSCIPIIONS. ... ..cciitiiiiiiii ittt sbe e e b e e sabeeeaaes 2095
Table 16-21. QEINT Register Field DESCIIPHONS. ........uiiiiiiiiiiii ettt e e e 2096
Table 16-22. QFLG Register Field DeSCIPIIONS. ... ..cciiiiiiiiiee ittt ettt ettt e s et et bt e s et e e sneeeenibee e e 2098
Table 16-23. QCLR Register Field DESCIIPHONS. ........uiiiiiiiiiiii ettt e e e nanees 2100
Table 16-24. QFRC Register Field DeSCrIPHIONS. ... ...ciiitiie ittt et sb e bt e e e b e sbe e e sneeeeaareeeaaee 2102
Table 16-25. QEPSTS Register Field DeSCIIPHONS. ........uiiiiiiiiii et 2104
Table 16-26. QCTMR Register Field DeSCIIPONS. ..........iiiiiiie ittt sbe e s e e aereeeaaee 2106
Table 16-27. QCPRD Register Field DESCIIPIONS. ... ...ciiitiiiiiiie ittt et e e st e e st e e anee e nanees 2107
Table 16-28. QCTMRLAT Register Field DeSCriPHONS. ......couiiiiiiiiiiit ettt e e e e 2108
Table 16-29. QCPRDLAT Register Field DeSCIPIIONS. ... ...ciiitiiiiiiie ittt sb e be et e e snee e nnnee s 2109
Table 16-30. EQEP Registers to Driverlib FUNCHONS. ..........ooiiiii e s 2109
Table 17-1. SPI Module Signal Summary
Table 17-2. SPI Interrupt Flag Modes................
Table 17-3. SPI Clocking Scheme SeleCtion GUITE..........coouuii ittt e e 2125
Table 17-4. 4-wire versus 3-Wire SPI Pin FUNCHONS. ........ooiuiiiiii ettt e e nire e 2128
Table 17-5. 3-Wire SPI Pin CONfIQUIAtION. ........ooiiiiiiiiieit ettt ettt e s bt e et e e sab e e e abe e e e anee e e nanes 2129
Table 17-6. SPI Base AdAress TaADIE.......cc.ueii ittt ettt et e e e bt e s b et e e b e e e sbee e s neeeeanbeeenaes 2139
Table 17-7. SPI_REGS REGISTEIS. ...ttt ettt e ettt e e a et e oottt e e bt e e eab e e e aabe e e snbe e s aaneeeanbeeenans 2140
Table 17-8. SPI_REGS ACCESS TYPE COUES. .....ccoiueiiiiiiieiiiie ittt ettt ettt et bt e e eate e e s b et e e b b e e e sabeeesneeeeanbeeenaee 2140
Table 17-9. SPICCR Register Field DeSCIPHIONS. .......coiiiiiiiiie ettt ettt rb e sne e e nnaee s 2141
Table 17-10. SPICTL Register Field DEeSCHPIIONS. .......coutiiiiiiiiiii ittt 2143
Table 17-11. SPISTS Register Field DeSCIIPHONS. .....ccoiuiiiiiie ettt s b e e 2145
Table 17-12. SPIBRR Register Field DESCIIPLONS. ........iiiiiiiiiie ettt ettt e st 2147
Table 17-13. SPIRXEMU Register Field DESCIIPHONS. .......uuiiiiiei ittt e e 2148
Table 17-14. SPIRXBUF Register Field DeSCIIPONS. ........otiiiiiiiiii ittt 2149
Table 17-15. SPITXBUF Register Field DeSCrIPIONS. .......ciiiiiiiiiiie ittt e s nnaee e 2150
Table 17-16. SPIDAT Register Field DeSCIIPONS. ........uiiiiiie ittt e e b e e e 2151
Table 17-17. SPIFFTX Register Field DESCIIPLONS. ........ii ittt e et e st e e eeenbreeeaaee 2152
Table 17-18. SPIFFRX Register Field DeSCIIPLONS. ........oiiiiiii ittt ettt e e sbe e aee e e aabee e e 2154
Table 17-19. SPIFFCT Register Field DeSCIPHONS. .......oouiiiiiii et 2156
Table 17-20. SPIPRI Register Field DeSCrIPHONS. .......c.uiiiiiii ittt e e b e e e 2157
Table 17-21. SPI Registers to Driverlib FUNCHONS. ..........ooiii e 2158
60 TMS320F2837xS Real-Time Microcontrollers SPRUHX5I — AUGUST 2014 — REVISED MAY 2024

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
Table 18-1. SCI MOdule SigNal SUMIMEIY........cuutiiiiiiiiiie ittt ettt a e s bt e e sabe e e e abe e e e aabe e e sneeeeanneeeanbeeenans 2162
Table 18-2. Programming the Data Format USiNg SCICCR..........oiiiiiiiiii e 2165
Table 18-3. Asynchronous Baud Register Values for Common SCI Bit Rates...........oooiiiiiiiiiiiii e 2174
Table 18-4. SCIINEITUPTE FIAGS. ... ..ottt ettt a e e e bt e e sttt e e sab et e et e e e snb e e e saneeeabeeenans 2176
Table 18-5. SCI Base AAAreSS TabIE.........oiiiiiiiiiii ettt e st e e et e e nab e e e abb e e e ante e e nanees 2178
Table 18-6. SCI_REGS REGISIEIS. ... ..ueiiiiiiiiiiie ittt b e ettt s b et e e bt e e aab et e san e e e e abb e e e anteeesnees 2179
Table 18-7. SCI_REGS ACCESS TYPE COUES.....cuuiiiiiiiieiiiie ettt ettt ettt sas e e s bt e eab e aab e e e st e e s ante e e nanes 2179
Table 18-8. SCICCR Register Field DeSCrIPHONS. ......ccuiiiiiiiiiie ittt e e e e e e nbbe e e e 2180
Table 18-9. SCICTL1 Register Field DESCIIPONS. .........iiiiiiii ittt et e e e 2182
Table 18-10. SCIHBAUD Register Field DeSCrPHIONS. ......c.oiuiiiiiiie ettt e e 2184
Table 18-11. SCILBAUD Register Field DESCIIPHONS. .........uiiiiiii ittt 2185
Table 18-12. SCICTL2 Register Field DESCIIPLONS. .......cii ittt ettt e e e e et e et e e e s eeennbee e e 2186
Table 18-13. SCIRXST Register Field DeSCIIPHONS. ........eeiiiiiiiiit ittt 2188
Table 18-14. SCIRXEMU Register Field DESCHPIONS. .......ceiiiiiiiiiie ittt sbe e 2191
Table 18-15. SCIRXBUF Register Field DEeSCrPHONS......ccoiuiiiiiiii ettt e e e e e e 2192
Table 18-16. SCITXBUF Register Field DeSCrIPHONS. ......c.c.uiiiiiiiiiiie ettt e b 2194
Table 18-17. SCIFFTX Register Field DeSCIPHONS. .......co.uiiiiiii et 2195
Table 18-18. SCIFFRX Register Field DeSCHPIIONS.........oouiiiiiiii ettt et e e s 2197
Table 18-19. SCIFFCT Register Field DeSCIIPLONS. ........eiiiiiie ittt ettt e st e e e e e e aebeeeaaee 2199
Table 18-20. SCIPRI Register Field DESCIIPIONS. ........eiiiiieiiiiie ettt e sttt e e st e e anre e e nanees 2200
Table 18-21. SCI Registers t0 Driverlib FUNCHONS. ........oo it e e et e e e e e snnraeeaeeens 2200
Table 19-1. Dependency of Delay d on the Divide-Down Value IPSC............ooooiiiiiiiee et 2208
Table 19-2. Operating Modes Of the [2C MOAUIE. ............cueiiiiiii ettt e e e e ettt e e e e st e e e e e snraeeaaeaan 2210
Table 19-3. Master-Transmitter/Receiver Bus Activity Defined by the RM, STT, and STP Bits of 2CMDR.............cccceevueeen. 2210
Table 19-4. How the MST and FDF Bits of I2CMDR Affect the Role of the TRX Bit of I2CMDR...........ccccooiiiiiiiiiiniiieiieen 2216
Table 19-5. Ways t0 Generate @ NACK Bil..... ..ot e e e e et e e e e e st e e e e e e sbeteeeeeanneeeaaeaas 2220
Table 19-6. Descriptions of the Basic 12C INterrupt REQUESTS. ...........oi i e 2221
Table 19-7. 12C Base AdAress Table (C28)..........oi ittt ettt e et e et e s e e e nabee s 2227
Table 19-8. I2C_REGS REGISIEIS. ... ..uii ittt ettt h e e ettt ettt e e ea bt e e et et e eab et e sab e e e ebe e e e anteeenanes 2228
Table 19-9. I2C_REGS ACCESS TYPE COUES.......uiiiiiiiiiiiii ettt ettt et rh e e st e e s be e e abb e e e aabe e e sneeeenaneeeas 2228
Table 19-10. I2COAR Register Field DESCIIPLONS. ........iiiiiiieiiie ettt e st e s et e e eee e e 2229
Table 19-11. I2CIER Register Field DeSCIIDONS. ........uiiiiieiiiiie ettt sb e ab et nnee e nanee s 2230
Table 19-12. I2CSTR Register Field DESCIIPONS. .........iiiiiiii ittt e b e 2231
Table 19-13. I2CCLKL Register Field DESCIIPHONS. .........uiiiiiiiiii ettt ettt e s 2235
Table 19-14. [2CCLKH Register Field DeSCIIPLONS. ........eiiiiiieiiiie ittt ettt e sne e e s enee e e sabeeenaes 2236
Table 19-15. [2CCNT Register Field DESCIIPIONS. ... ...ciiiiiiiiiiie ittt et e et e s s e nanees 2237
Table 19-16. I2CDRR Register Field DESCIPLONS. ........iiiitiieiiie ettt ettt st e et e e e aate e e 2238
Table 19-17. I2CSAR Register Field DESCIIPIONS. ... ...ciiiiiiiiiiie ettt e e et rab e et esanee e nanees 2239
Table 19-18. I2CDXR Register Field DeSCIIPONS. ........uiiiiiiie ettt sbe e eaee e e sabeeenaes 2240
Table 19-19. I2CMDR Register Field DeSCIIPONS. ........uiiiiiiiiiiee ittt e et e e e e e e e nbreeeaaee 2241
Table 19-20. I2CISRC Register Field DESCIIPONS. .........iiiiiiieiiie ettt s e eesabeeenaes 2245
Table 19-21. I2CEMDR Register Field DESCIIPIONS. .......ciiiiiiiiiiie ittt ettt e e e e sbe e e sbee e e sabeeeeaee 2246
Table 19-22. [2CPSC Register Field DESCIIPIONS. ... ...ciiiiiiiiiiie ittt et e e et sab et e e s anre e e nanees 2247
Table 19-23. I2CFFTX Register Field DESCIIPHONS. .........uiiiiiiiiiii et 2248
Table 19-24. [2CFFRX Register Field DeSCIPHONS. .......oiuiiiiiii it 2250
Table 19-25. 12C Registers t0 Driverlib FUNCHONS............oiiii et et e e e e e ee e e e nnees 2251
Table 20-1. MCBSP INterface PiNS/SIGNAIS. ........coiiuiiiiiiie ittt ettt e ettt e et e e sate e e sneeeeanbeeenaee 2255
Table 20-2. Register Bits That Determine the Number of Phases, Words, and Bits.............cccoociiiiiiiiiiiiiiieeeceeee e 2262
Table 20-3. Interrupts and DMA Events Generated by @ MCBSP...........oo i 2266
Table 20-4. Effects of DLB and CLKSTP 0N CIOCK MOGES.........coiiiiiiiiiieiiiie ettt 2268
Table 20-5. Choosing an Input Clock for the Sample Rate Generator with the SCLKME and CLKSM Bits...........ccccceee.... 2268
Table 20-6. Polarity Options for the Input to the Sample Rate Generator.............c.occvviiiiiiiiiiiii e 2269
Table 20-7. Input Clock Selection for Sample Rate Generator............c.oi i 2273
Table 20-8. BIOCK - Channel ASSIGNIMENT........oouiiiiiii ettt e ra e e sttt e sttt e e sab e e e aabe e e sateeesaneeeanbeeenans 2282
Table 20-9. 2-Partition MOGE..........eiiiiiiieiiie ettt et s bt e e bt e e e et et e s b et e ekt e e eab et e ene e e e an e e e e ne e e e nnes 2282
Table 20-10. 8-Partition MOGE.........cooiiiiiii ettt e bt e ettt s b et e e e et e et et e s bt e e e et e e e ebe e e e nnes 2282
Table 20-11. Receive Channel Assignment and Control With Eight Receive Partitions.............ccoooviiiiiiiiiie 2285
Table 20-12. Transmit Channel Assignment and Control When Eight Transmit Partitions Are Used............cccccovieiiiiinnen. 2285
Table 20-13. Selecting a Transmit Multichannel Selection Mode With the XMCM Bits..........c.coooiiiiiiiiiiiiiiei e, 2287
Table 20-14. Bits Used to Enable and Configure the Clock Stop MOde.........c..oiiiiiiiiiiiiiii e 2291
Table 20-15. Effects of CLKSTP, CLKXP, and CLKRP on the Clock SCheme...........ccoiuiiiiiiiiiiiiee e 2291
SPRUHX5! — AUGUST 2014 — REVISED MAY 2024 TMS320F2837xS Real-Time Microcontrollers 61

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

Table of Contents

13 TEXAS
INSTRUMENTS

www.ti.com

Table 20-16. Bit Values Required to Configure the McBSP as an SPI Master

Table 20-17. Bit Values Required to Configure the McBSP as an SPI Slave

Table 20-18. Register Bits Used to Reset or Enable the McBSP Receiver Field Descriptions............ccoccvvviieieniiee e, 2298
Table 20-19. Reset State of EQCh MCBSP PiN......cuiiiiiii ettt s e et e e 2298
Table 20-20. Register Bit Used to Enable/Disable the Digital Loopback Mode.............cocuiiiiiiiiiiiiiinieeee e 2299
Table 20-21. Receive Signals Connected to Transmit Signals in Digital Loopback Mode...........ccccccooviiiiiiiiiiiiiiinc e 2299
Table 20-22. Register Bits Used to Enable/Disable the Clock Stop MOde...........oooiiiiiiiiiiiii e 2299
Table 20-23. Effects of CLKSTP, CLKXP, and CLKRP on the CIoCK SChemME............uueeiiiiiiiiiiiieeeee e 2300
Table 20-24. Register Bit Used to Enable/Disable the Receive Multichannel Selection Mode.............occoiiiiiiiiiieiieeicee. 2300
Table 20-25. Register Bit Used to Choose One or Two Phases for the Receive Frame............cooceiiiiiiiiiiie e 2300
Table 20-26. Register Bits Used to Set the Receive Word Lengths...........cooiiiiiiiiiiii e 2301
Table 20-27. Register Bits Used to Set the Receive Frame Length............ooooiiiiiiiiiiii e 2302
Table 20-28. How to Calculate the Length of the ReCeiVe Frame............coiiiiiiiiiiiii e 2302
Table 20-29. Register Bit Used to Enable/Disable the Receive Frame-Synchronization Ignore Function..............ccccceveeee. 2303
Table 20-30. Register Bits Used to Set the Receive Companding MOdE.............cceeiiiiiiiiiiiiiiiie e 2304
Table 20-31. Register Bits Used to Set the Receive Data Delay............cooiiiiiiiiiiiiic e 2306
Table 20-32. Register Bits Used to Set the Receive Sign-Extension and Justification Mode.............cccceviiiiniiiiiiecinieens 2308
Table 20-33. Example: Use of RJUST Field With 12-Bit Data Value ABCh...........cooiiiiiiiiiiee e 2308
Table 20-34. Example: Use of RJUST Field With 20-Bit Data Value ABCDENR...........cccocciiiiiiiiiiiiee e 2308
Table 20-35. Register Bits Used to Set the Receive Interrupt Mode. .........ooooiiiiiiiiiiiii e 2309
Table 20-36. Register Bits Used to Set the Receive Frame Synchronization Mode...........cccocueiiiiiiiiiiiiiiiec e 2310
Table 20-37. Select Sources to Provide the Receive Frame-Synchronization Signal and the Effect on the FSR Pin........... 2311
Table 20-38. Register Bit Used to Set Receive Frame-Synchronization Polarity............cc.cceeiiiiiiiiiiii e 2311
Table 20-39. Register Bits Used to Set the SRG Frame-Synchronization Period and Pulse Width.............c.ccccoviiiiiinenen. 2313
Table 20-40. Register Bits Used to Set the Receive CIOCk MOdE..............ooiiiiiiiiiii e 2314
Table 20-41. Receive Clock Signal SOUIrCE SEIECHION.........cc.uii i e e 2315
Table 20-42. Register Bit Used to Set Receive ClOCK POIAIITY..........oiiiiiiiiii e s 2315
Table 20-43. Register Bits Used to Set the Sample Rate Generator (SRG) Clock Divide-Down Value.............cccccevverenen. 2317
Table 20-44. Register Bit Used to Set the SRG Clock Synchronization Mode..............cocueiiiiiiiiiiiiiee e 2317
Table 20-45. Register Bits Used to Set the SRG Clock Mode (Choose an Input CIOCK)...........coiueiiriiiiiiiiieiiie e 2318
Table 20-46. Register Bits Used to Set the SRG Input Clock POIArity..........oiiiiiiiiiiiiie e 2318
Table 20-47. Register Bits Used to Place Transmitter in Reset Field DeSCriptions...........ccccviiiieiiiiii e 2320
Table 20-48. Register Bit Used to Enable/Disable the Digital Loopback Mode.............cocuiiiiiiiiiiiiieeec e 2321
Table 20-49. Receive Signals Connected to Transmit Signals in Digital Loopback Mode..........cccccccoviiiiiiieiiiiiinec e 2321
Table 20-50. Register Bits Used to Enable/Disable the Clock Stop MOde...........coiiiiiiiiiiiiiii e 2321
Table 20-51. Effects of CLKSTP, CLKXP, and CLKRP on the Clock Scheme............cccocciiiiiiiiiii e 2322
Table 20-52. Register Bits Used to Enable/Disable Transmit Multichannel Selection............c.ccocciiiiiiiiiii e, 2322
Table 20-53. Use of the Transmit Channel Enable REGISIEIS. ..........ooiiiiiiiiiiiii e 2323
Table 20-54. Register Bit Used to Choose 1 or 2 Phases for the Transmit Frame...........cccccooiiiiiii e 2325
Table 20-55. Register Bits Used to Set the Transmit Word LENGINS........coouiiiiiiiii e 2325
Table 20-56. Register Bits Used to Set the Transmit Frame Length............cooo i 2326
Table 20-57. How to Calculate Frame LENGIN...........oi ittt 2326
Table 20-58. Register Bit Used to Enable/Disable the Transmit Frame-Synchronization Ignore Function................ccccccee.. 2327
Table 20-59. Register Bits Used to Set the Transmit Companding MOdE.............cooiiiiiiiiiiiii e 2328
Table 20-60. Register Bits Used to Set the Transmit Data Delay...........ccccuoiuiiiiiiiiiiiii e 2329
Table 20-61. Register Bit Used to Set the Transmit DXENA (DX Delay Enabler) Mode...........ccccoiiiiniiiiiiieniniiieneee e 2331
Table 20-62. Register Bits Used to Set the Transmit INterrupt MOde...........cooiiiiiiiiiiii e 2331
Table 20-63. Register Bits Used to Set the Transmit Frame-Synchronization Mode...........cccccueiiiiiiiiiecnie e 2332
Table 20-64. How FSXM and FSGM Select the Source of Transmit Frame-Synchronization Pulses.............cccccvoeeiiieenn. 2332
Table 20-65. Register Bit Used to Set Transmit Frame-Synchronization Polarity..............ccoooiiiiiiiiiiiee e 2333
Table 20-66. Register Bits Used to Set SRG Frame-Synchronization Period and Pulse Width...........cccccccoiiiiiniiiinnncnne 2334
Table 20-67. Register Bit Used to Set the Transmit CIOCK MOGE..........cooiuiiiiiiiiiiiii e 2335
Table 20-68. How the CLKXM Bit Selects the Transmit Clock and the Corresponding Status of the MCLKX pin................. 2335
Table 20-69. Register Bit Used to Set Transmit CIOCK POIAIILY............oiiiiiiiiiiii i 2335
Table 20-70. McBSP Emulation Modes Selectable with FREE and SOFT Bits of SPCR2..........ccccciiieiiiiiiinii e 2337
Table 20-71. Reset State of EQCh MCBSP PiNn......cuiiiiiii ettt s e et e e 2337
Table 20-72. Receive Interrupt SoUrces and SIGNaIS. ..........oooiiiiiiiiiiiiie et 2343
Table 20-73. Transmit Interrupt SOUrCES and SIGNAIS. ... ...cooiuuiiiiiii et 2344
Lo Loy =y o g = To T P PSSP UPPPPPROE 2344
Table 20-75. MCBSP MOAE SEIECHION.......ooeiiiiiiie ettt e ettt e e e et et e e e e e ssaeeeeeeesaasbeeeaeesanssaeeaeeeannseeeaeeaansreneas 2345
Table 20-76. MCBSP Base AdAress TabIe.... ..ottt ettt e et e et 2347
62 TMS320F2837xS Real-Time Microcontrollers SPRUHX5I — AUGUST 2014 — REVISED MAY 2024

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
Table 20-77. MCBSP_REGS REGISIEIS. ......ueiiiiiiiiiiii ittt ettt e e a bt e st et e s ae e e e aa bt e e sbe e e s aneeeeanbeeenaes 2348
Table 20-78. MCBSP_REGS ACCESS TYPE COUES.......coiiiiiiiiiiii ittt ettt et e e et sab e e sb e e e anre e nanees 2348
Table 20-79. DRR2 Register Field DeSCIPIIONS. ......cci ittt ettt ettt et e et e s eabe e e s e e e nibeeenaee 2350
Table 20-80. DRR1 Register Field DeSCIPIIONS. ... ..cciitiiiiiiii ittt ettt e et e e st e e sneeeeanbeeenaee 2351
Table 20-81. DXR2 Register Field DeSCIIPONS. ........uiiiiiiiiiiieeeiet ettt sttt e rbb e et e e nne e e nanee s 2352
Table 20-82. DXR1 Register Field DESCIIPONS. ........uiiiiiiiiiiie ettt sttt e sbb e et e e nne e e nanee s 2353
Table 20-83. SPCR2 Register Field DESCIIPONS. ........ciiiiiiiiiiii ettt e et sab et e e e anee e e nanees 2354
Table 20-84. SPCR1 Register Field DESCIIPONS. ........ciiiiieiiiiii ettt e et sab e et eeanre e e nanees 2357
Table 20-85. RCR2 Register Field DeSCIPIIONS. ... ..cciiiiiiiiiie ittt ettt st et e e sabe e e s e e e ntbee e e 2360
Table 20-86. RCR1 Register Field DeSCIPIIONS. ......cciiiiiiiiiie ittt ettt e et e et e e st e e e e e e nibeeenaee 2362
Table 20-87. XCR2 Register Field DeSCIIPONS. .........iiiiiiiiiiieeeiet ettt sttt e sbr e et e e sne e e s nanee s 2363
Table 20-88. XCR1 Register Field DESCIIPONS. .........iiiiiiiiiiie ettt sttt ettt e sb e et e e sne e e naaee s 2365
Table 20-89. SRGR2 Register Field DeSCIIPONS. ........uiiiiiiiitii ettt e b et e e s 2366
Table 20-90. SRGR1 Register Field DESCIIPONS. .........iiiiiiiiiii ettt st e e b et e e s 2368
Table 20-91. MCR2 Register Field DeSCrIPIIONS. ... ...ciiitiiiiiiiie ittt et st e s e e s e e sne e e s enneeeaabeeenaes 2369
Table 20-92. MCR1 Register Field DeSCrIPIIONS. ... ...ciiitiiiiiiit ettt ettt e sttt e e e s e e sne e e s enneeeaabeeenaes 2371
Table 20-93. RCERA Register Field DeSCHPIIONS. .......coutiiiiiiiiii ettt ettt sne e 2373
Table 20-94. RCERB Register Field DeSCHPIIONS. .......couiiiiiiiiiiit ettt et ne e 2374
Table 20-95. XCERA Register Field DeSCIIPONS. ........uiiiiiieitii ettt ettt e b e et 2375
Table 20-96. XCERB Register Field DeSCIIPONS. .........iiiiiiiiiiii ettt ettt ettt e e et e et 2376
Table 20-97. PCR Register Field DeSCriPHONS. ......couiiiiiii ittt e bbb sne e e naaee s 2377
Table 20-98. RCERC Register Field DESCIIPONS. .........iiiiiiii ittt ettt e e b e 2380
Table 20-99. RCERD Register Field DESCIIPONS. .........uiiiiiii ittt sttt e e e nbre e 2381
Table 20-100. XCERC Register Field DESCIIPHONS. .........uiiiiiiiiiii ettt et 2382
Table 20-101. XCERD Register Field DESCIIPHONS. .........uiiiiiiiiiiii ettt e e 2383
Table 20-102. RCERE Register Field DESCIIPHONS. .........uiiiiiiiiiiii ittt 2384
Table 20-103. RCERF Register Field DeSCrIPHIONS. .......cciiutiiiiiit ettt ettt et e et e et 2385
Table 20-104. XCERE Register Field DeSCrIPHONS. .......cciiutiiiiiiie ettt ettt b e sttt e e b et 2386
Table 20-105. XCERF Register Field DESCIIPONS. .........oiiiiiiiiiiie ettt e s aee e e sabeeenaes 2387
Table 20-106. RCERG Register Field DeSCIPHONS. .......c.uiiiiiii ettt 2388
Table 20-107. RCERH Register Field DESCIIPLONS. ........iiitiiiiiiiieiiiee ettt ettt et e et e sneeeennreeeaaee 2389
Table 20-108. XCERG Register Field DESCIIPLONS. ........iiitiiiiiieieiiiie ettt ettt ettt et e e sabe e e e eeennbee e e 2390
Table 20-109. XCERH Register Field DESCIIPHONS. .........uiiiiiiiiii ettt 2391
Table 20-110. MFFINT Register Field DeSCrIPONS. ........uiiiiiieiiiee et e e sne s 2392
Table 20-111. MCBSP Registers to Driverlib FUNCHONS. ..........ooiiiii e 2392
Table 21-1. CAN Register ACCESS fTOM SOMWAIE.........ciiiiiiiiiii e 2401
Table 21-2. CAN Register Access from Code Composer StUIO™ IDE.........ccooouiiiiiiiiiiiie e 2401
Table 21-3. PIE Module Nomenclature for INTEITUPLS. ........eii i 2409
Table 21-4. Programmable Ranges Required by CAN ProtOCOL..........coiiiiiiiiiiiiiie et 2421
Table 21-5. Message ObjJect Field DESCIIPONS. .........iiiiiiiiiiie ettt e rb e e et e e nne e e nanee s 2431
Table 21-6. Message RAM Addressing in DebUG MOGE............iiiiiiiiiiie et 2434
Table 21-7. CAN Base AdAreSS TADIE........c.uii ettt e e st e e bt e e rab e e e e be e e s ne e e e naneeeas 2436
Table 21-8. CAN_REGS REGISTETS. .....cciuiiiiiiiiiiiiiie ettt ettt b bt e ettt s b et e e ea bt e e et et e eab et e sab e e e ebb e e e anteeenanes 2437
Table 21-9. CAN_REGS ACCESS TYPE COUES......ccoiiiiiiiiiiiiitie ettt e et e et e eh e a b e e s bt e abb e e e aabe e e nneeeenaneeeas 2438
Table 21-10. CAN_CTL Register Field DeSCrPHONS. ........c.uiiiiiiiiiiiie ettt sttt 2439
Table 21-11. CAN_ES Register Field DeSCIIPLONS. ........iiiiiiiiiiieeitiie ettt e et e s e enees 2442
Table 21-12. CAN_ERRC Register Field DeSCIIPUONS. .........uiiiiiiiiiiie ettt ettt e e nnre e 2444
Table 21-13. CAN_BTR Register Field DeSCIPHONS. .......cocuuiiiiiiiiiiiie ettt et e e nbre e 2445
Table 21-14. CAN_INT Register Field DeSCHPIONS. .......cootiiiiiii ittt b et 2447
Table 21-15. CAN_TEST Register Field DESCrIPHONS. ........uiiiiiiiiiiie ettt e e b e e 2448
Table 21-16. CAN_PERR Register Field DeSCIPHONS. ..........uiiiiiiiiiiiee et 2450
Table 21-17. CAN_RAM_INIT Register Field DeSCHPLONS. .......coiiiiiiiiiii ittt 2451
Table 21-18. CAN_GLB_INT_EN Register Field DeSCrPHONS..........cueiiiiiiiiiie ettt 2452
Table 21-19. CAN_GLB_INT_FLG Register Field DeSCriPtONS. .........ceiiiiiiiiiieiiie e 2453
Table 21-20. CAN_GLB_INT_CLR Register Field DeSCHPLONS. ........coiiuiiiiiiieiiiee ettt e e 2454
Table 21-21. CAN_ABOTR Register Field DeSCriPHIONS. .....c.ccuuiiiiiiiiiieeie et 2455
Table 21-22. CAN_TXRQ_X Register Field DeSCIIPONS. .........iiiiiiiiiiiieeiiie ettt 2456
Table 21-23. CAN_TXRQ_21 Register Field DeSCrPHONS.......ccccuiiiiiiiiiiie et 2457
Table 21-24. CAN_NDAT_X Register Field DeSCrPHIONS. .......cciititiiiiiieiieee ittt sttt sttt nnee e e nibee e 2458
Table 21-25. CAN_NDAT_21 Register Field DeSCIIPHONS. .........oiiiiiiiiiii et 2459
Table 21-26. CAN_IPEN_X Register Field DeSCriPHONS. .......ccuiiiiiiiiiiie ittt 2460
SPRUHX5! — AUGUST 2014 — REVISED MAY 2024 TMS320F2837xS Real-Time Microcontrollers 63

Submit Document Feedback

Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Table 21-27. CAN_IPEN_21 Register Field DeSCIIPONS. .........iiiiiiiiiiiie ettt 2461
Table 21-28. CAN_MVAL_X Register Field DeSCrPHIONS. .......cciitiiiiiiieeiiiie ittt ettt e e e nibee e 2462
Table 21-29. CAN_MVAL_21 Register Field DeSCrIPHONS. .........oiiiiiiiiiii e 2463
Table 21-30. CAN_IP_MUX21 Register Field DeSCrPIiONS.........ccuiiiiiiiiiiiie et 2464
Table 21-31. CAN_IF1CMD Register Field DeSCIIPHONS. ........uiiiiiiiiiieeeiiee e 2465
Table 21-32. CAN_IF1MSK Register Field DeSCIPLONS. ........ciiiiiieiiiee ittt 2468
Table 21-33. CAN_IF1ARB Register Field DeSCIPLONS. . ... ..ttt st e e 2469
Table 21-34. CAN_IF1IMCTL Register Field DeSCrPHIONS. ......ccoiuiiiiiiie ittt 2471
Table 21-35. CAN_IF1DATA Register Field DeSCrPHIONS. ......ccoiuiiiiiiie ittt 2473
Table 21-36. CAN_IF1DATB Register Field DeSCrIPONS. .......c.uiiiiiiie it 2474
Table 21-37. CAN_IF2CMD Register Field DeSCIIPHONS. .........uiiiiiiiiiiieeiiee et 2475
Table 21-38. CAN_IF2MSK Register Field DeSCIIPLONS. ........eiiiiiieiiiie ittt ettt 2478
Table 21-39. CAN_IF2ARB Register Field DeSCIPONS. ........ii ittt ettt e e e eaee 2479
Table 21-40. CAN_IF2MCTL Register Field DeSCrPIIONS. ......ccoitiiiiiiie ittt 2481
Table 21-41. CAN_IF2DATA Register Field DeSCrPHIONS. ......c.oiuiiiiiiie ittt e e 2483
Table 21-42. CAN_IF2DATB Register Field DeSCrIPONS. .......c.uiiiiiiie ittt 2484
Table 21-43. CAN_IF30OBS Register Field DeSCriPHONS. .......ciuiiiiiii ettt 2485
Table 21-44. CAN_IF3MSK Register Field DeSCIPLONS. ........ciiiiiieiiiee ittt 2487
Table 21-45. CAN_IF3ARB Register Field DeSCIPONS. ........iiitiiiiiiie ettt ettt e e eaes 2488
Table 21-46. CAN_IF3MCTL Register Field DeSCrPHIONS. ......ccoiuiiiiiiee ittt 2489
Table 21-47. CAN_IF3DATA Register Field DeSCrPHIONS. ........oiuiiiiiiie ittt 2491
Table 21-48. CAN_IF3DATB Register Field DeSCrIPONS. .........uiiiiiiieiiie ettt 2492
Table 21-49. CAN_IF3UPD Register Field DeSCrPHONS. .......couiiiiiiiiiie ittt 2493
Table 21-50. CAN Registers to Driverlib FUNCHONS. ..........ooiiiii e 2493
Table 22-1. USB Memory ACCESS fTOM SOIWAIE. ..........iiiiiiiiiiie ettt 2511
Table 22-2. USB Memory AcCeSS from CCS IDE..........uiiiiiiiiiiiie ettt ettt et e et e e s e e ebreeenee 2512
Table 22-3. USB Base Address Table (C28).......ccuiiiiiiiiiie ittt ettt ettt et e e e et e e snes 2514
Table 22-4. Universal Serial Bus (USB) Controller ReGiSter Map..........cceioiiiiiiiiiiiiii e 2514
Table 22-5. USB Device Functional Address Register (USBFADDR) Field DeSCriptions...........cccvviiieeeiiiieeinieee e 2522
Table 22-6. USB Power Management Register (USBPOWER) in Host Mode Field Descriptions..........ccccceeveiiiieiieeiiieennn. 2523
Table 22-7. USB Power Management Register (USBPOWER) in Device Mode Field Descriptions.........c.cccccccveveeeeiineeennn. 2524
Table 22-8. USB Transmit Interrupt Status Register (USBTXIS) Field DeSCriptions..........ccccoiuieiiiiiiiniiie e 2525
Table 22-9. USB Transmit Interrupt Status Register (USBRXIS) Field DeSCriptions..........cccuvveiiieeiiieeinieie e 2527
Table 22-10. USB Transmit Interrupt Status Register (USBTXIE) Field DeSCriptions...........ccooieiiiiiiiiiiiiieceiec e 2529
Table 22-11. USB Transmit Interrupt Status Register (USBRXIE) Field DesCriptions...........cccoovieeiiiiieiniiiieee e 2531
Table 22-12. USB General Interrupt Status Register (USBIS) in Host Mode Field Descriptions...........ccoccvvviiiiiiecinieenns 2533
Table 22-13. USB General Interrupt Status Register (USBIS) in Device Mode Field Descriptions............cccoceeviiieiinienenane 2534
Table 22-14. USB Interrupt Enable Register (USBIE) in Host Mode Field DeSCriptions............ccceveiiiieiiiie e 2535
Table 22-15. USB Interrupt Enable Register (USBIE) in Device Mode Field Descriptions...........ccoovvviiiiiiieeenieceecc e, 2536
Table 22-16. USB Frame Value Register (USBFRAME) Field DeSCHPLONS. ........cciiuiiiiiieiiiiiie et 2537
Table 22-17. USB Endpoint Index Register (USBEPIDX) Field DeSCriptioNS. .........ueiiiiiiiiiiiiiiiee e 2537
Table 22-18. USB Test Mode Register (USBTEST) in Host Mode Field DeSsCriptions...........ccueiiiieiiiiieeiiiiee e 2538
Table 22-19. USB Test Mode Register (USBTEST) in Device Mode Field DeSCriptions...........coceveiiieiiiiii e 2539
Table 22-20. USB FIFO Endpoint n Register (USBFIFO[n]) Field DeSCriptioNS..........cciiiiiiiiiiiiieciiee e 2540
Table 22-21. USB Device Control Register (USBDEVCTL) Field DeSCHPLONS. .......ccoiiiiiiiiiieiiieeesiiee e 2541
Table 22-22. USB Transmit Dynamic FIFO Sizing Register (USBTXFIFOSZ) Field Descriptions...........ccccovvveeenieeeniieeennee 2543
Table 22-23. USB Receive Dynamic FIFO Sizing Register (USBRXFIFOSZ) Field Descriptions...........cccooeveiiiiiiiieeeninenn. 2544
Table 22-24. USB Transmit FIFO Start Address Register (USBTXFIFOADDR) Field Descriptions...........ccocceveinieeinieeennee. 2545
Table 22-25. USB Receive FIFO Start Address Register (USBRXFIFOADDR) Field Descriptions............cccvevveierieeeinneenn. 2546
Table 22-26. USB Connect Timing Register (USBCONTIM) Field DeSCrPLONS.........ccoiiiiiiiiiiiiieeeiiiee e 2547
Table 22-27. USB Full-Speed Last Transaction to End of Frame Timing Register (USBFSEOF) Field Descriptions............ 2548
Table 22-28. USB Low-Speed Last Transaction to End of Frame Timing Register (USBLSEOF) Field Descriptions........... 2548
Table 22-29. USB Transmit Functional Address Endpoint n Registers (USBTXFUNCADDR([n]) Field Descriptions............ 2549
Table 22-30. USB Transmit Hub Address Endpoint n Registers(USBTXHUBADDR([n]) Field Descriptions............cccceeveene 2550
Table 22-31. USB Transmit Hub Port Endpoint n Registers(USBTXHUBPORTI[n]) Field Descriptions...........cccccoveeviveennnen. 2551
Table 22-32. USB Receive Functional Address Endpoint n Registers(USBFIFO[n]) Field Descriptions.............ccccceeevveennne 2552
Table 22-33. USB Receive Hub Address Endpoint n Registers (USBRXHUBADDR(n]) Field Descriptions.............ccccce...... 2553
Table 22-34. USB Receive Hub Port Endpoint n Register (USBRXHUBPORT][n]) Field Descriptions...........ccccocveeenvirenanen. 2554
Table 22-35. USB Maximum Transmit Data Endpoint n Registers (USBTXMAXP[n]) Field Descriptions............ccccevcueeennnee. 2555
Table 22-36. USB Control and Status Endpoint 0 Low Register (USBCSRLO) in Host Mode Field Descriptions................. 2556
Table 22-37. USB Control and Status Endpoint 0 Low Register (USBCSRLO) in Device Mode Field Descriptions.............. 2557
64 TMS320F2837xS Real-Time Microcontrollers SPRUHX5I — AUGUST 2014 — REVISED MAY 2024

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS
INSTRUMENTS

www.ti.com Table of Contents
Table 22-38. USB Control and Status Endpoint 0 High Register (USBCSRHO) in Host Mode Field Descriptions................ 2559
Table 22-39. USB Control and Status Endpoint 0 High Register (USBCSRHO) in Device Mode Field Descriptions............ 2560
Table 22-40. USB Receive Byte Count Endpoint 0 Register (USBCOUNTO) Field Descriptions...........ccccvivevinieriniiecennnen. 2561
Table 22-41. USB Type Endpoint O Register (USBTYPEQ) Field DeSCriptions...........c.oiiiiiiiiiiieiiiieeeieee e 2561
Table 22-42. USB NAK Limit Register (USBNAKLMT) Field DeSCrPONS. .......cuiiiiiiiiiiiee et 2562
Table 22-43. USB Transmit Control and Status Endpoint n Low Register (USBTXCSRL[n]) in Host Mode Field

[DCE Yot 41 0] (o] < T PO PRSP PP PR 2563
Table 22-44. USB Transmit Control and Status Endpoint n Low Register (USBTXCSRL[n]) in Device Mode Field

(DYoo) (o] - T PSP POU PR PP PR 2564
Table 22-45. USB Transmit Control and Status Endpoint n High Register (USBTXCSRHI[n]) in Host Mode Field

(DYoo) (o] - T PP PU PR PP PR 2566
Table 22-46. USB Transmit Control and Status Endpoint n High Register (USBTXCSRHI[n]) in Device Mode Field

(DYoo) (o] < T PP PSR PP PR 2567
Table 22-47. USB Maximum Receive Data Endpoint n Registers (USBRXMAXP[n]) Field Descriptions...........ccccoccveernuneen. 2568
Table 22-48. USB Receive Control and Status Endpoint n Low Register (USBRXCSRL[n]) in Host Mode Field

(DYoo) (o] - T PP PU PR PP PR 2569
Table 22-49. USB Receive Control and Status Endpoint n Low Register (USBRX CSRL[n]) in Device Mode Field

(DYoo) (o] < T O PP PUPR PP PR 2570
Table 22-50. USB Receive Control and Status Endpoint n High Register (USBRXCSRH][n]) in Host Mode Field

(DYoo) (o] - T PSP PUPR PP PR 2572
Table 22-51. USB Receive Control and Status Endpoint n High Register (USBRXCSRH][n]) in Device Mode Field

(DYoo) (o] - T PP PU PR PP PR 2573
Table 22-52. USB Receive Byte Count Endpoint n Register (USBRXCOUNTI[n]) Field Descriptions............cccocvveinieeennnen. 2574
Table 22-53. USB Host Transmit Configure Type Endpoint n Registers (USBTXTYPE[n]) Field Descriptions..................... 2575
Table 22-54. USB Host Transmit Interval Endpoint n Registers (USBTXINTERVAL[n]) Frame Numbers.............cccccovcieenne 2576
Table 22-55. USB Host Transmit Interval Endpoint n Registers (USBTXINTERVAL[n]) Field Descriptions............cccccceeuee. 2576
Table 22-56. USB Host Configure Receive Type Endpoint n Register (USBRXTYPE[n]) Field Descriptions.............c......... 2577
Table 22-57. USB Host Receive Polling Interval Endpoint n Registers (USBRXINTERVAL[n]) Frame Numbers................. 2578
Table 22-58. USB Host Receive Polling Interval Endpoint n Registers (USBRXINTERVAL[n]) Field Descriptions............... 2578
Table 22-59. USB Request Packet Count in Block Transfer Endpoint n Registers (USBRQPKTCOUNT][n]) Field

(DYoo) (o] < T PP PUPR PP PR 2579
Table 22-60. USB Receive Double Packet Buffer Disable Register (USBRXDPKTBUFDIS) Field Descriptions.................. 2580
Table 22-61. USB Transmit Double Packet Buffer Disable Register (USBTXDPKTBUFDIS) Field Descriptions.................. 2581
Table 22-62. USB External Power Control Register (USBEPC) Field DeSCriptions...........ccceiiiieiiiiiieiiee e 2582
Table 22-63. USB External Power Control Raw Interrupt Status Register (USBEPCRIS) Field Descriptions..............co...... 2584
Table 22-64. USB External Power Control Interrupt Mask Register (USBEPCIM) Field Descriptions...........cccccceveviieeinineen. 2585
Table 22-65. USB External Power Control Interrupt Status and Clear Register (USBEPCISC) Field Descriptions.............. 2586
Table 22-66. USB Device RESUME Raw Interrupt Status Register (USBDRRIS) Field Descriptions...........cccccoveriieeiinenn. 2587
Table 22-67. USB Device RESUME Raw Interrupt Status Register (USBDRRIS) Field Descriptions...........cccccceveriieeinineen. 2588
Table 22-68. USB Device RESUME Interrupt Status and Clear Register (USBDRISC) Field Descriptions.............cccccevuvee.. 2589
Table 22-69. USB General-Purpose Control and Status Register (USBGPCS) Field Descriptions.............cccvvevieriieeenneen. 2590
Table 22-70. USB DMA Select Register (USBDMASEL) Field DeSCriptioNS. ...........eeiiiiiiiiiiiciieeeeiee e 2591
Table 22-71. USB Registers t0 DriverliD FUNCHONS. ...ttt ettt 2592
Table 23-1. UPP SigNal DESCIIPTION. ......ceiitiieiiiee ittt ettt ettt e s b et e et bt e e eab et e s be e e e s bt e e sabeeesnneeeanbeeenae 2615
Table 23-2. CPU/CLA/UPP-DMA AQAreSS IMAP........ciitieitiiitieaieeitee st estee st stee st e steeeeeesteeateesaseesbeesnteebeesnseesseesnbeesneesnneees 2623
Table 23-3. CPU/CLA/UPP-DMA AQAreSS IMaP........ciiieeititiiieiie ettt ettt ste e st stee et e teeesteesaeeesbeesmeeebeesnteesseesnbeesneesnneees 2623
Table 23-4. uPP Parameters Useful for System TUNING........ouiiiiiiiii e e 2625
Table 23-5. UPP Base AdAress Table..........oo ittt sttt e e ettt et e et e e e ne e e s s 2625
Table 23-6. UPP_REGS REGISIEIS. ... ..ueiiiiiiiiiiii ittt ettt et e et bt e e eat et e sab et e e bt e e eateeesneeeeasbeeenaee 2626
Table 23-7. UPP_REGS ACCESS TYPE COUES.......uuiiiiiiiiiiiie ittt ettt ettt s bt e e e b e e e aab et e sab e e e e bt e e e anteeesanees 2626
Table 23-8. PID Register Field DESCIIPONS. .....cc..uii ittt et e rab e ab e e e ante e e nanes 2628
Table 23-9. PERCTL Register Field DeSCrPHONS. ........c.uiiiiiiieiiiie ettt nee e e e aaes 2629
Table 23-10. CHCTL Register Field DESCIIPIONS. ........oiiiiiiiiiiie ittt ettt e et e e e st e e nanees 2631
Table 23-11. IFCFG Register Field DESCIIPIONS. .......ciiiiiieiiiee ittt ettt e b e b e e sbaeeenabeeea 2632
Table 23-12. IFIVAL Register Field DESCIIPHONS. .......c.uiiiiiiieiiiie ettt e e 2634
Table 23-13. THCFG Register Field DeSCIIPONS. ........uiiiiiiieiiie ettt sttt e 2635
Table 23-14. RAWINTST Register Field DeSCrIPIONS. ... ...cuiiiiiiiiiteiitee ettt ettt e et e s sanee s 2637
Table 23-15. ENINTST Register Field DeSCrPIIONS........cooutiiiiiiiiiiiie ettt e et 2639
Table 23-16. INTENSET Register Field DeSCriPHONS. ......ccc.uiiiiii ettt e e 2641
Table 23-17. INTENCLR Register Field DeSCIIPONS. ........otiiiii ittt 2643
Table 23-18. CHIDESCO Register Field DeSCIPHONS. .....ccoiuiiiiiiiiiiie ettt e e 2645
SPRUHX5! — AUGUST 2014 — REVISED MAY 2024 TMS320F2837xS Real-Time Microcontrollers 65

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Table 23-19. CHIDESC1 Register Field DeSCIPHONS. ......coiuiiiiiiiiiiiie ettt e e 2646
Table 23-20. CHIDESC2 Register Field DeSCIPHONS. ......coiuiiiiiiiiiiie ettt e e 2647
Table 23-21. CHISTO Register Field DESCIIPONS. .........iiiiiiii ittt e e e e 2648
Table 23-22. CHIST1 Register Field DESCIIPONS. .........uiiiiiii ittt et e b e e 2649
Table 23-23. CHIST2 Register Field DESCIIPONS. .........iiiiiii ettt e b e 2650
Table 23-24. CHQDESCO Register Field DeSCrPHIONS. ......cciitiiiiiiieii ettt e e 2651
Table 23-25. CHQDESC1 Register Field DeSCrPHIONS. ......cciitiiiiiiii ettt s e 2652
Table 23-26. CHQDESC2 Register Field DeSCrPHIONS. ......coiitiiiiiie ittt 2653
Table 23-27. CHQSTO Register Field DESCIIPHONS. .........uiiiiiiiit et 2654
Table 23-28. CHQST1 Register Field DESCIIPHONS. .........uiiiiiiiiii e 2655
Table 23-29. CHQST2 Register Field DESCIIPHONS. .........uiiiiiiiii ettt 2656
Table 23-30. GINTEN Register Field DeSCIIPHONS. .........uiiiiiiiii et 2657
Table 23-31. GINTFLG Register Field DESCIIPHONS. ........coiiiiiiiiit ittt 2658
Table 23-32. GINTCLR Register Field DeSCIPHIONS. .......oiiiiiiiiiie ittt ettt et e st e e e eeebreeeaaee 2659
Table 23-33. DLYCTL Register Field DeSCriPHONS. .....cccuiiiiiiei ettt ettt sne e e nabe e 2660
Table 23-34. UPP Registers t0 DriverliD FUNCHONS. .........ooiiiiiiiie ettt 2660
Table 24-1. Configuration for the EMIF1 MOGUIE............coimiiiiii et 2664
Table 24-2. EMIF Pins Used to Access Both SDRAM and Asynchronous MEemONIES. ..........ccoiuieiiiiiieniiieeiiiee e 2668
Table 24-3. EMIF Pins SPeCific t0 SDRAM.......c.oi ittt ettt e st e e steeeabe e s beeenteesteeabeeeneeebeesnneenseeans 2668
Table 24-4. EMIF Pins Specific t0 ASYNChroNOUS MEMOTY........coiiiiiiiiiie ittt 2669
Table 24-5. EMIF SDRAM COMMANGAS......cciititiiiiii ittt et e et e st et e s be e e e aa bt e e aabe e e s abe e e e aa b e e e eae e e e aas e e e aabeeeeaneeeenanees 2669
Table 24-6. Truth Table for SDRAM COMMANGS.......ccoiiiiiiiieitiee ettt e e s bt sb e e e s bt e e ebee e sasbee e s beeeantbeenaaee 2670
Table 24-7. 16-bit EMIF Address Pin CONNECHIONS. ........ciuiiiiiiii ittt ettt sab e sb e s anre e nanes 2672
Table 24-8. Description of the SDRAM Configuration Register (SDRAM_CR).........coiiiiiiiiiieiiee e 2673
Table 24-9. Description of the SDRAM Refresh Control Register (SDRAM_RCR)......ccciiiiiiiiiiiiieiiee e 2673
Table 24-10. Description of the SDRAM Timing Register (SDRAM_TR).....c.uutiiiiiiiiiiie e 2673
Table 24-11. Description of the SDRAM Self Refresh Exit Timing Register (SDR_EXT_TMNG).......ccooiiiiiiiiiiiiiieerieeee 2674
Table 24-12. SDRAM LOAD MODE REGISTER COMMANG.......cciiiiiiaiiiiiieiie ettt stee st teeseeesteesseeesneesnteesneesnreen 2674
Table 24-13. RefreSh UrgENCY LEVEIS.........oi ittt bt e ekt e et s et e e aa e e et e e s e 2676
Table 24-14. Mapping from Logical Address to EMIF Pins for 32-bit SDRAM...........ciiiiiiiii e 2681
Table 24-15. Mapping from Logical Address to EMIF Pins for 16-bit SDRAM...........cooiiiiiiiie e 2681
Table 24-16. Normal Mode vs. Select STrobe MOE.........cccuuiiiiiiiiiii et 2682
Table 24-17. Description of the Asynchronous m Configuration Register (ASYNC_CSN_CR)......ccccoeviieiiiiiiiniiie e, 2684
Table 24-18. Description of the Asynchronous Wait Cycle Configuration Register (ASYNC_WCCR)........ccccoeviiiiniiieennnenn. 2685
Table 24-19. Description of EMIF Interrupt Mask Set Register (INT_MSK_SET).......ccccioiiiiiiiiieceeeee e 2685
Table 24-20. Description of EMIF Interrupt Mast Clear Register (INT_MSK_CLR)........cooiiiiiiiiiiiie e 2686
Table 24-21. Asynchronous Read Operation in NOrmal MOE.............oiiiiiiiiiiiiiii e 2686
Table 24-22. Asynchronous Write Operation in NOrmal MOGE..........cocuuiiiiiiiiiii e 2688
Table 24-23. Asynchronous Read Operation in Select Strobe MOdE...........oocuiiiiiiiiiiiie e 2690
Table 24-24. Asynchronous Write Operation in Select Strobe MOdE..........oooi it 2692
Table 24-25. Interrupt Monitor and Control Bit FIElAS............oiiiiiiiiii e 2695
Table 24-26. SR Field Value For EMIF to K4S641632H-TC(L)70 INterface.........ccooouieiiiiiiiiiieiee e 2698
Table 24-27. SDRAM_TR Field Calculations for EMIF to K4S641632H-TC(L)70 Interface...........cccevveeviieneenieeiieeieeni 2699
Table 24-28. RR Calculation for EMIF to K4S641632H-TC(L)70 INterface........ccccuviuiiiiiiiie e 2700
Table 24-29. RR Calculation for EMIF to K4S641632H-TC(L)70 INterface........ccccuviiuieiiiiiieiie e 2700
Table 24-30. SDRAM_CR Field Values For EMIF to K4S641632H-TC(L)70 INterface..........ccoeveeiieiiienie e 2701
Table 24-31. AC CharacteristiCs fOr @ REAA ACCESS........ciiiiiiiiiiie ettt ettt e e b e sbe e e s eneeeeaabeeeeaes 2702
Table 24-32. AC CharacteristiCs fOr @ WITE ACCESS. .....ouuii ittt ettt e e e sneee s 2702
Table 24-33. EMIF Base AAAress Table.........cooiiiiiiiiiiii ettt ettt ettt e et e et e e e e e niaee s 2705
Table 24-34. EMIF_REGS REGISIEIS.......uuiiiiiiiiiiiie ittt ettt eh e st e e et e e sab e e e st e e s anbe e e nanees 2706
Table 24-35. EMIF_REGS ACCESS TYPE COUES.....cuuiiiiiiiiiitie ettt ettt ettt e et e s bt e e rbb e e st e e nne e e e naneeean 2706
Table 24-36. RCSR Register Field DeSCrPIIONS. ... ...ciiiiiiiiiiie ittt st et sb e s e e e b e e sne e e s eneeeeaabeeenaes 2707
Table 24-37. ASYNC_WCCR Register Field DeSCrPHONS. ......c.cuiiiiiiiiiiie et 2708
Table 24-38. SDRAM_CR Register Field DESCIIPHONS. .........uiiiiiiiiiiee ettt e e 2709
Table 24-39. SDRAM_RCR Register Field DeSCHPHONS. .......coiutiiiiiiiiiiiie ettt 2711
Table 24-40. ASYNC_CS2_CR Register Field DeSCIIPONS. .........iiiuiiiiiiieieiice ettt 2712
Table 24-41. ASYNC_CS3_CR Register Field DeSCIIPONS. .........iiiiiiiiiiiiiiiiie ettt 2714
Table 24-42. ASYNC_CS4_CR Register Field DeSCIIPONS. .........iiiiiiiiiiieiiiee ettt 2716
Table 24-43. SDRAM_TR Register Field DESCIIPONS. ........uiiiiiiiiiiiie ettt st e b e 2718
Table 24-44. TOTAL_SDRAM_AR Register Field DeSCriPONS. ..........iiiiiiiiiiii et 2719
Table 24-45. TOTAL_SDRAM_ACTR Register Field DeSCIPONS. ........coiiiiiiiiiie ittt 2720
66 TMS320F2837xS Real-Time Microcontrollers SPRUHX5I — AUGUST 2014 — REVISED MAY 2024

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
Table 24-46. SDR_EXT_TMNG Register Field DeSCriPlONS. .......cciitiiiiiiiieiieee ittt e e s e e ree e 2721
Table 24-47. INT_RAW Register Field DeSCIPHONS. .......c.uiiiiiii ettt 2722
Table 24-48. INT_MSK Register Field DeSCIIPHONS. .........eiiiiiiiiii it 2723
Table 24-49. INT_MSK_SET Register Field DeSCrPHIONS. ......ccoiuiiiiiiee ittt 2724
Table 24-50. INT_MSK_CLR Register Field DeSCIIPONS. .......c.uiiiiiiieiiie ettt 2725
Table 24-51. EMIF1_CONFIG_REGS REGISEIS. ... .ciiiieiiiiiieiee ettt ettt ettt et be e st e s e e et e e sseeenbeesaeeeneennneas 2726
Table 24-52. EMIF1_CONFIG_REGS ACCESS TYPE COUES. ....cccuuiiiiiiieiiitie ettt ettt 2726
Table 24-53. EMIF1LOCK Register Field DeSCrIPIONS. .......ciiitiiiiiiieiitee ettt sttt s 2727
Table 24-54. EMIF1ICOMMIT Register Field DeSCriPtONS. ......c..uiiiiiiiiiiii ettt 2728
Table 24-55. EMIF1IACCPROTO Register Field DeSCrPHONS..........cuuiiiiiiieiiiee ettt 2729
Table 24-56. EMIF2_CONFIG_REGS REGISEIS. ......ciiiiiiiiiiieiie ettt ettt ettt be e st e st e et e e saeeenbeesaeeenneesneean 2730
Table 24-57. EMIF2_CONFIG_REGS ACCESS TYPE COUES. ...ccccuuiiiiiiieiitiie ettt ettt 2730
Table 24-58. EMIF2LOCK Register Field DESCIIPLONS. .......ciiiiiiiiiiii ittt sttt 2731
Table 24-59. EMIF2COMMIT Register Field DeSCriPHONS. ......c.uuiiiiiii ittt 2732
Table 24-60. EMIF2ACCPROTO Register Field DeSCrPHONS..........cuuiiiiiiieiiiee ettt 2733
Table 24-61. EMIF Registers to Driverlib FUNCHONS..........oooi ittt e e e e e e et eea e e ennees 2733
Table 25-1. Global Signals and MUX SEIECHON.............uiiiii et e e e e e e e st e e e e e et b e e e e e e eanntaeeaeeeanneeeens 2741
Table 25-2. Local Signals and MUX SEIECHON............iiiii ittt e e e et e e e e s et e e e e s e nnteeeeeesnsreeeaeean 2743
Table 25-3. CLB Output Signal MUItIPIEXEr TADIE.......cc.uiiiiiii it e et e e e e e 2746
Table 25-4. OUIPUE TADIE....... .ttt bttt st e e b bt e e ettt e s abe e e e eh b e e e ettt e e ne e e e aa b e e e enn e e e nnnes 2748
TabIE 25-5. INPUE TADIE.....c..neiii ettt a e a e e o bt e e bttt e s a bt e e ettt e e bt et e sab et e e be e e e anteeesaneeean 2749
Table 25-6. Ports Tied Off to Prevent Combinatorial LOOPS. .......ccoouuiiiiiiiiiiie ittt 2749
Table 25-7. Counter BIOCk Operating MOES........c...uiiiiiiiiiii ettt ettt e aab e e sae e e sare e e sbeeenaes 2752
TabIE 25-8. HLC EVENT LIST.....ciiiiiiiiiiii ittt e bt oot e e e b et e e sa bt e e et bt e eab et e sab e e e e bb e e e anteeenanees 2757
Table 25-9. HLC INStrucCtion ADAreSS RANGES........ueiiiiiiiiiiii ittt ettt e bt e et e sne e e e i b e e ate e e snes 2758
Table 25-10. HLC INStrUCHION FOIMAL.......oouiiiiiiieiie ettt et rat e et e e e b e e s eane e e sabeeenaes 2758
Table 25-11. HLC INSTrUCHON DE@SCIIPHION. ......iiiutiiiiiiie ettt ettt e e eab et e s b et e e st e e e eane e e s baeeeaabeeena 2758
Table 25-12. HLC RegiSter ENCOTING........coiuiiiiiiiiiiiiie ittt et a e e st e s bt e rab e e et e e s st e e e naneeeas 2759
Table 25-13. Non-Memory Mapped RegiSter AQArESSES. ........oouiiiiiiiiiiii ittt e e e naes 2761
Table 25-14. CLB Base AdAress Table (C28).........ui ittt ettt et sab e et e e ante e nanes 2765
Table 25-15. CLB_LOGIC_CONFIG_REGS REGISIEIS. .....cciuuiiitieiiiieitieeieeitie ettt ettt steesae e et e eneeesbeeanneennee s 2766
Table 25-16. CLB_LOGIC_CONFIG_REGS ACCESS TYPE COUES......ccoiuiiiiiiiiiiiie ettt ettt e e 2766
Table 25-17. CLB_COUNT_RESET Register Field DeSCrPHONS........cccutiiiiiiiiiiie et 2768
Table 25-18. CLB_COUNT_MODE_1 Register Field DeSCrPliONS.........cccuuiiiiiiiiiiie it 2769
Table 25-19. CLB_COUNT_MODE_Q Register Field DeSCrPiONS.........cccuuiiiiiiiiiiie ittt 2770
Table 25-20. CLB_COUNT_EVENT Register Field DeSCrPHONS.........ccuiiiiiiiiiiiie ettt 2771
Table 25-21. CLB_FSM_EXTRA_INO Register Field DeSCriptioNS. ........c.ciiiiiiiiiiieiieie et 2772
Table 25-22. CLB_FSM_EXTERNAL_INO Register Field DESCIIPtONS. .........cciiiiiiiiiiieiiiee et 2773
Table 25-23. CLB_FSM_EXTERNAL_IN1 Register Field DeSCriPtONS. .......c.coiiiiiiiiiiiiiiiiee et 2774
Table 25-24. CLB_FSM_EXTRA_IN1 Register Field DeSCriptioNS. ........c.cioiuiiiiiii et 2775
Table 25-25. CLB_LUT4_INO Register Field DeSCIPONS. ........ciiiiiiiiiiii ittt st 2776
Table 25-26. CLB_LUT4_IN1 Register Field DeSCIPONS. ........uiiiiiiiiiiie ittt 2777
Table 25-27. CLB_LUT4_IN2 Register Field DeSCIPONS. ........uiiiiiiiiiee ittt st 2778
Table 25-28. CLB_LUT4_IN3 Register Field DeSCIPONS. ........ciiiiiiiiiiie ittt et 2779
Table 25-29. CLB_FSM_LUT_FN1_0 Register Field DeSCriptiONS. ........c..iiiuiiiiiie et 2780
Table 25-30. CLB_FSM_LUT_FN2 Register Field DeSCrPONS...........coiiiiiiiiiiie ettt e e e 2781
Table 25-31. CLB_LUT4_FN1_0 Register Field DeSCrPHIONS. ......c.ciiiiiiiiie ettt et e e e s eneeee e e e nnnes 2782
Table 25-32. CLB_LUT4_FN2 Register Field DeSCriPtiONS. .........uiiiiiiiiiiieiii et 2783
Table 25-33. CLB_FSM_NEXT_STATE_O Register Field DeSCriptioNS. ........c.coiiiiiiiiiiiiiiie e 2784
Table 25-34. CLB_FSM_NEXT_STATE_1 Register Field DeSCriptions.........c.ccooiiiiiiiiiiiiie e 2785
Table 25-35. CLB_FSM_NEXT_STATE_2 Register Field DeSCriptions.........c..coiiiiiiiiiiiiiie e 2786
Table 25-36. CLB_MISC_CONTROL Register Field DeSCriPHiONS. ........coiiiiiiiiee ittt 2787
Table 25-37. CLB_OUTPUT_LUT_O Register Field DeSCrPtONS. .......ccoiiiiiiiiieiiiee ettt 2789
Table 25-38. CLB_OUTPUT_LUT_1 Register Field DeSCrPLONS. .......cciiiiiiiiiieiiiee ettt 2790
Table 25-39. CLB_OUTPUT_LUT_2 Register Field DeSCrPLONS. .......ccoiiiiiiiiieiiiee ittt 2791
Table 25-40. CLB_OUTPUT_LUT_3 Register Field DeSCrPiONS...........coiiiiiiiiiiie it a e ee e e e 2792
Table 25-41. CLB_OUTPUT_LUT_4 Register Field DeSCrPLONS. .......cciitiiiiiiieiiiie ettt 2793
Table 25-42. CLB_OUTPUT_LUT_5 Register Field DeSCrPLONS. .......cciiiiiiiiiieiitie ettt 2794
Table 25-43. CLB_OUTPUT_LUT_6 Register Field DeSCrPLONS. .......ccoitiiiiiiieiiiie ettt 2795
Table 25-44. CLB_OUTPUT_LUT_7 Register Field DeSCrPLONS. .......cciitiiiiiiieiieee ettt 2796
Table 25-45. CLB_HLC_EVENT_SEL Register Field DeSCripPliONS. .......ccoiuiiiiiie ittt 2797
SPRUHX5! — AUGUST 2014 — REVISED MAY 2024 TMS320F2837xS Real-Time Microcontrollers 67

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Table 25-46. CLB_LOGIC_CONTROL_REGS REGISIEIS. .....ccicuieiiiiiieiieeite sttt sttt sttt et et e sneesnbeesneeenee e 2798
Table 25-47. CLB_LOGIC_CONTROL_REGS ACCESS TYPE COUES.......eeiiuiiiiiiiieiiiie ittt ettt 2798
Table 25-48. CLB_LOAD_EN Register Field DeSCIIPHONS. .........eiiiiiiiiiii ettt 2800
Table 25-49. CLB_LOAD_ADDR Register Field DeSCIPONS. ........ciiitiiiiiiie ittt 2801
Table 25-50. CLB_LOAD_DATA Register Field DeSCrPHIONS. .......cciititiiiiiiiiiee ittt 2802
Table 25-51. CLB_INPUT_FILTER Register Field DeSCriPtONS. ..........oiiiiiiiiiiie it 2803
Table 25-52. CLB_IN_MUX_SEL_0 Register Field DeSCriptiONS. ...........oiiiiiiiiiii e 2805
Table 25-53. CLB_LCL_MUX_SEL_1 Register Field DeSCrPONS. ........ccoitiiiiiiiiiiiie ettt 2807
Table 25-54. CLB_LCL_MUX_SEL_2 Register Field DeSCrPONS. ........cciitiiiiiiiiiiiie ettt 2808
Table 25-55. CLB_BUF_PTR Register Field DeSCIPONS. ........ciiiiiiiiiii ittt 2809
Table 25-56. CLB_GP_REG Register Field DeSCIIPONS. .........iiiiiiiiiiiieeiiie ettt 2810
Table 25-57. CLB_OUT_EN Register Field DeSCIPLONS. ........ciiiiiiiiiiieiiie ettt ettt snee s 2811
Table 25-58. CLB_GLBL_MUX_SEL_1 Register Field DeSCriptioNS............coiiiiiiiiiiiiiie e 2812
Table 25-59. CLB_GLBL_MUX_SEL_2 Register Field DeSCriptiONS...........uiiiiiiiiiiiieiiie e 2813
Table 25-60. CLB_INTR_TAG_REG Register Field DeSCIPONS. ........cciiiiiiiiiieiiieeeiiee ettt 2814
Table 25-61. CLB_LOCK Register Field DESCIIPHONS. .........uiiiiieiiiiiie ettt e e 2815
Table 25-62. CLB_DBG_RO0 Register Field DeSCrIPHONS. .......c.uiiiiiiiiiie ittt 2816
Table 25-63. CLB_DBG_R1 Register Field DeSCrPHONS. .......c.uiiiiiiiiiie ittt 2817
Table 25-64. CLB_DBG_R2 Register Field DeSCrPHONS. ......cc.uiiiiiii ettt 2818
Table 25-65. CLB_DBG_R3 Register Field DeSCrIPHONS. .........uiiiiiiiiie ittt 2819
Table 25-66. CLB_DBG_CO0 Register Field DeSCrIPHONS. ......c..uiiiiiiiiiie ittt 2820
Table 25-67. CLB_DBG_C1 Register Field DeSCrIPHONS. .........uiiiiiiiiiie ittt 2821
Table 25-68. CLB_DBG_C2 Register Field DeSCrPHONS. ......cc.uiiiiiiiiiie ettt 2822
Table 25-69. CLB_DBG_OUT Register Field DeSCHPLONS. .......coiiiiiiiiiiieitiie ettt 2823
Table 25-70. CLB_DATA_EXCHANGE_REGS REGISIEIS. ... .eiiiieiiiiiiiieiit ettt sttt sttt e snee e 2825
Table 25-71. CLB_DATA_EXCHANGE_REGS ACCESS TYPE COUES. ....c.ueiiuiiaiiiiiiieriie et siie ettt stee st sbeesee b e saeesaeesnnee 2825
Table 25-72. CLB_PUSH_y Register Field DeSCPLIONS. ........ciiiiiiiiiiiie ettt e e et e e e st e e e e e esnae e e e e e sneeeeeas 2826
Table 25-73. CLB_PULL_y Register Field DeSCrPIONS. .........uiiiiiiiiiiie ettt e e et e e e e e e e e e anraeeeas 2827
Table 25-74. CLB Registers t0 Driverlib FUNCHONS..........c.uuiiii et e e e e e e e e snneaeeaaeean 2827
68 TMS320F2837xS Real-Time Microcontrollers SPRUHX5I — AUGUST 2014 — REVISED MAY 2024

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUHX5
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUHX5I&partnum=F2837XS

Preface

Read This First

i3 TEXAS INSTRUMENTS

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 sheet, rather a companion guide that should be
used alongside the device-specific data sheet 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 sheet. This allows
the data sheet to outline the high-level features of the device without unnecessary information about register
descriptions or programming models.

Note
Texas Instruments is transitioning to use more inclusive terminology. Some language may be different
than what you expect to see for certain technology areas.

Notational Conventions

This document uses the following conventions.
» Hexadecimal numbers can 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 a complete listing of related documentation and development-support tools for these devices, visit the

Texas Instruments website at http://www.ti.com. Additionally, the TMS320C28x DSP CPU and Instruction Set
Reference Guide and the TMS320C28x Floating Point Unit and Instruction Set Reference Guide must be used in
conjunction with this TRM.

Support Resources

TI E2E™ support forums are an engineer's go-to source for fast, verified answers and design help — straight
from the experts. Search existing answers or ask your own question to get the quick design help you need.
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Linked content is provided "AS IS" by the respective contributors. They do not constitute Tl specifications and do
not necessarily reflect Tl's views; see TlI's Terms of Use.

Trademarks

TI E2E™, C2000™, Code Composer Studio™, Texas Instruments™, and controlSUITE™ are trademarks of Texas
Instruments.

USB Specification Revision 2.0™ is a trademark of Compaq Computer Corp.

All trademarks are the property of their respective owners.
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Chapter 1
C2000™ Microcontrollers Software Support

i3 TEXAS INSTRUMENTS

This chapter discusses the C2000Ware for the C2000™ microcontrollers. The C2000Ware can be downloaded
from: www.ti.com/tool/C2000WARE

e I 1T Yo 10T 1 o o DS 72
1.2 C2000WWArE SEIUCTUIE..........oiiiiiiiiitei ittt e e ettt oottt e e b et eaa bt e e eas e e e e hs e e e aa b et e e as b e e e eh bt e e ea b e e e nnteeennneeeenbneennee 72
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C2000™ Microcontrollers Software Support www.ti.com

1.1 Introduction

C2000Ware for the C2000™ microcontrollers is a cohesive set of development software and documentation
designed to minimize software development time. From device-specific drivers and libraries to device peripheral
examples, C2000Ware provides a solid foundation to begin development and evaluation of your product.

C2000Ware can be downloaded from: www.ti.com/tool/C2000WARE

1.2 C2000Ware Structure

The C2000Ware software package is organized into the following directory structure as shown in Table 1-1.
Table 1-1. C2000Ware Root Directories

Directory Name Description

boards Contains the hardware design schematics, BOM, Gerber files, and documentation for C2000 control CARDS.
device_support Contains all device-specific support files, bit field headers and device development user's guides.

docs Contains the C2000Ware package user's guides and the HTML index page of all package documentation.
driverlib Contains the device-specific driver library and driver-based peripheral examples.

libraries Contains the device-specific and core libraries.

1.3 Documentation

Within C2000Ware, there is an extensive amount of development documentation ranging from board design
documentation, to library user's guides, to driver APl documentation. The "boards" directory contains all the
hardware design, BOM, Gerber files, and more for controlCARDs. To assist with locating the necessary
documentation, an HTML page is provided that contains a full list of all the documents in the C2000Ware
package. Locate this page in the "docs" directory.

1.4 Devices

C2000Ware contains the necessary software and documentation to jumpstart development for C2000™
microcontrollers. Each device includes device-specific common source files, peripheral example projects, bit
field headers, and if available, a device peripheral driver library. Additionally, documentation is provided for each
device on how to set up a CCS project, as well as give an overview of all the included example projects and
assist with troubleshooting. For devices with a driver library, documentation is also included that details all the
peripheral APls available.

To learn more about C2000™ microcontrollers, visit: www.ti.com/c2000.

1.5 Libraries

The libraries included in C2000Ware range from fixed-point and floating-point math libraries, to specialized DSP
libraries, as well as calibration libraries. Each library includes documentation and examples, where applicable.
Additionally, the Flash API files and boot ROM source code are located in the "libraries" directory.

1.6 Code Composer Studio™ Integrated Development Environment (IDE)

Code Composer Studio™ is an integrated development environment (IDE) that supports TI's microcontroller and
embedded processors portfolio. The Code Composer Studio™ IDE comprises a suite of tools used to develop
and debug embedded applications. The latest version of Code Composer Studio™ IDE can be obtained at:
www.ti.com/ccstudio

All projects and examples in C2000Ware are built for and tested with the Code Composer Studio™ IDE.
Although the Code Composer Studio™ IDE is not included with the C2000Ware installer, Code Composer
Studio™ IDE is easily obtainable in a variety of versions.
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1.7 SysConfig and PinMUX Tool

To help simplify configuration challenges and accelerate software development, Texas Instruments™ created
SysConfig, an intuitive and comprehensive collection of graphical utilities for configuring pins, peripherals,
subsystems, and other components. SysConfig helps you manage, expose, and resolve conflicts visually so that
you have more time to create differentiated applications.

The tool's output includes C header and code files that can be used with C2000Ware examples or used to
configure custom software.

The SysConfig tool automatically selects the pinmux settings that satisfy the entered requirements. The
SysConfig tool is delivered integrated in the Code Composer Studio™ IDE, in the C2000Ware GPIO example,
as a standalone installer, or can be used by way of the cloud tools portal at: dev.ti.com
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Chapter 2
C28x Processor

i3 TEXAS INSTRUMENTS

This chapter contains a short description of the C28x processor and extended instruction sets.
Further information can be found in the following documents:

« TMS320C28x CPU and Instruction Set Reference Guide

« TMS320C28x Extended Instruction Sets Technical Reference Manual

» Accelerators: Enhancing the Capabilities of the C2000 MCU Family Technical Brief
* TMS320C28x FPU Primer Application Report

P20 I 131 oY [T e 1T o PR 75
2.2 C28X Related COlIAteral.............ccc.uiiiiiiiiiii ittt e e e bt e e sttt e e ab et e ekt e e ante e e naan e e e bb e e e eaneeenanees 75
2.3 FRALUIES..........eoiie ettt et e ekt e et ke e e st ekt e b e e ae e Rt e ehe e e bt eha e e Rt nh b e e neenan e e ebeeenneenreas 75
2.4 Floating-Point UNi......... oottt ettt e e bt e e e ettt e e s e e e ehe e e e am bt e e eaneee e amneeeaabeeesneeeeanneeeanneenan 76
2.5 Trigonometric Math Unit (TIU)...... ...t e et et ce e ettt e e et e e eneeeesseeeeanaeeeanneeeanneeeanneeeenneneeanneeenn 76
2.6 Viterbi, Complex Math, and CRC Unit Il (VCU-II)..........cooiiiiiiiiii e 77
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2.1 Introduction

The C28x CPU is a 32-bit fixed-point processor. This device draws from the best features of digital signal
processing, reduced instruction set computing (RISC), microcontroller architectures, firmware, and tool sets.

For more information on CPU architecture and instruction set, see the TMS320C28x CPU and Instruction Set
Reference Guide.

2.2 C28X Related Collateral

Foundational Materials

+ (C2000 Academy - C28x

» C2000 C28x Migration from COFF to EABI

* C2000 C28x Optimization Guide

» C2000 Performance Tips and Tricks

» C2000 Software Guide

* CGT Data Blocking C2000

* Enhancing the Computational Performance of the C2000™ Microcontroller Family Application Report
* How fast is your 32-bit MCU?

Getting Started Materials

» C2000 Multicore Development User Guide

» C2000 VCU, Viterbi, Complex Math, and CRC (Video)

« C2000Ware - CLAMath

« (C2000Ware - FPU Fast RTS

* C2000Ware - FPU Library

« C2000Ware - Fast Integer Division

» C2000Ware - Fixed Point Library

+ C2000Ware - IQMath

« (C2000Ware - VCU Library

* (C28x Context Save and Restore

* CRC Engines in C2000 Devices Application Report

* Migrating Software From 8-Bit (Byte) Addressable CPU's to C28x CPU Application Report
* TMS320C28x Extended Instruction Sets Application Report
* TMS320C28x FPU Primer Application Report

* Texas Instruments F2837xS Peripheral Driver Library

2.3 Features

The CPU features include a modified Harvard architecture and circular addressing. The RISC features

are single-cycle instruction execution, register-to-register operations, and modified Harvard architecture. The
microcontroller features include ease of use through an intuitive instruction set, byte packing and unpacking,
and bit manipulation. The modified Harvard architecture of the CPU enables instruction and data fetches to be
performed in parallel. The CPU can read instructions and data while it writes data simultaneously to maintain the
single-cycle instruction operation across the pipeline.
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2.4 Floating-Point Unit

The C28x plus floating-point (C28x+FPU) processor extends the capabilities of the C28x fixed-point CPU by
adding registers and instructions to support IEEE single-precision floating point operations.

Devices with the C28x+FPU include the standard C28x register set plus an additional set of floating-point unit
registers. The additional floating-point unit registers are the following:

» Eight floating-point result registers, RnH (where n = 0-7)
* Floating-point Status Register (STF)
* Repeat Block Register (RB)

All of the floating-point registers, except the repeat block register, are shadowed. This shadowing can be used in
high-priority interrupts for fast context save and restore of the floating-point registers.

For more information, see the TMS320C28x Extended Instruction Sets Technical Reference Manual.

2.5 Trigonometric Math Unit (TMU)

The trigonometric math unit (TMU) extends the capabilities of a C28x+FPU by adding instructions and
leveraging existing FPU instructions to speed up the execution of common trigonometric and arithmetic

operations listed in Table 2-1.

Table 2-1. TMU Supported Instructions

Instructions C Equivalent Operation Pipeline Cycles
MPY2PIF32 RaH,RbH a=b*2pi 2/3
DIV2PIF32 RaH,RbH a=b/2pi 2/3
DIVF32 RaH,RbH,RcH a=blc 5
SQRTF32 RaH,RbH a = sqrt(b) 5
SINPUF32 RaH,RbH a = sin(b*2pi) 4
COSPUF32 RaH,RbH a = cos(b*2pi) 4
ATANPUF32 RaH,RbH a = atan(b)/2pi 4
QUADF32 RaH,RbH,RcH,RdH Operation to assist in calculating ATANPU2 5

No changes have been made to existing instructions, pipeline, or memory bus architecture. All TMU instructions
use the existing FPU register set (ROH to R7H) to carry out the operations.

For more information, see the TMS320C28x Extended Instruction Sets Technical Reference Manual.
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2.6 Viterbi, Complex Math, and CRC Unit Il (VCU-II)

The VCU-II is the second-generation Viterbi, Complex Math, and CRC extension to the C28x CPU. The VCU-II
extends the capabilities of the C28x CPU by adding registers and instructions to accelerate the performance of
FFTs and communications-based algorithms. The C28x+VCU-II supports the following algorithm types:

Viterbi Decoding: Viterbi decoding is commonly used in baseband communications applications. The
Viterbi decode algorithm consists of three main parts: branch metric calculations, compare-select (Viterbi
butterfly), and a traceback operation. Table 2-2 shows a summary of the VCU performance for each of these
operations.

Table 2-2. Viterbi Decode Performance

Viterbi Operation VCU Cycles
Branch Metric Calculation (code rate = 1/2) 1
Branch Metric Calculation (code rate = 1/3) 2p
Viterbi Butterfly (add-compare-select) 2
Traceback per Stage 3

(1) C28x CPU takes 15 cycles per butterfly.
(2) C28x CPU takes 22 cycles per stage.

Cyclic Redundancy Check: Cyclic redundancy check (CRC) algorithms provide a straightforward method
for verifying data integrity over large data blocks, communication packets, or code sections. The C28x+VCU
can perform 8-bit, 16-bit, 24-bit, and 32-bit CRCs. For example, the VCU can compute the CRC for a block
length of 10 bytes in 10 cycles. A CRC result register contains the current CRC, which is updated whenever a
CRC instruction is executed.

Complex Math: Complex math is used in many applications, a few are:

— Fast Fourier Transform (FFT): The complex FFT is used in spread spectrum communications, as well as
in many signal processing algorithms.

— Complex filters: Complex filters improve data reliability, transmission distance, and power efficiency. The
C28x+VCU can perform a complex | and Q multiply with coefficients (four multiplies) in a single cycle. In
addition, the C28x+VCU can read/write the real and imaginary parts of 16-bit complex data to memory in a
single cycle.

Table 2-3 shows a summary of a few complex math operations enabled by the VCU-II.

Table 2-3. Complex Math Performance

Complex Math Operation VCU Cycles Notes
Add or Subtract 1 32 +/- 32 = 32-bit (Useful for filters)
Add or Subtract 1 16 +/- 32 = 15-bit (Useful for FFT)
Multiply 2p 16 x 16 = 32-bit
Multiply and Accumulate (MAC) 2p 32 + 32 = 32-bit, 16 x 16 = 32-bit
RPT MAC 2p+N Repeat MAC. Single cycle after the first operation.
Note

Only the CRC-related VCU instructions are supported in future devices. FFT algorithms are available
for the C28x+FPU.

For more information, see the TMS320C28x Extended Instruction Sets Technical Reference Manual.
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Chapter 3
System Control and Interrupt

i3 TEXAS INSTRUMENTS

This chapter explains system control and interrupts found on the MCU. The system control module configures
and manages the overall operation of the device and provides information about the device status. Configurable
features in system control include reset control, NMI operation, power control, clock control, and low-power
modes.
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3.1 Introduction

This chapter explains the register space of the device system control module that is divided into three
categories:

1. System Control Device Configuration Registers (DEV_CFG_REGS). The base address of these registers
begins at 0x5D000.

2. System Control Clock Configuration Registers (CLK_CFG_REGS). The base address of these registers
begins at 0x5D200.

3. System control CPU Subsystem Registers (CPU_SYS REGS). The base address of these registers begins
at 0x5D300.

3.2 System Control Functional Description
The system control module provides the following capabilities:

» Device identification and configuration registers
* Reset control

* Exceptions and Interrupt control

» Safety and error handling features of the device
* Power control

* Clock control

* Low Power modes

» Security module

3.2.1 Device Identification

Device identification registers provide information on device class, device family, revision, part number, pin
count, operating temperature range, package type, and device qualification status.

All of the device information is part of the DEV_CFG_REGS space and is accessible only by the software
running on the CPU1 subsystem.

The control subsystem device identification registers are: PARTIDL, PARTIDH, and REVID.
A 256-bit Unique ID (UID) is available in UID_REGS. The 256 bits are separated into these registers:

* UID_PSRANDO-5: 192 bits of pseudo-random data

+ UID_UNIQUE: 32-bit unique data, the value in this register is unique across all devices with the same
PARTIDH

* UID_CHECKSUM: 32-bit Fletcher checksum of UID_PSRANDO-5 and UID_UNIQUE

* CPU ID: 16-bit location in OTP memory. The value at this location provides the information about the CPU.
Refer to the device data sheet for more detail.

3.2.2 Device Configuration Registers

Several registers provide users with configuration information for debug and identification purposes on this MCU.
This information includes the features of the peripheral and how much RAM and FLASH memory is available on
this part.

These registers are part of DEV_CFG_REGS space .

» DCO - DC20: Device Configuration or Capabilities registers.
If a particular bit in these registers is set to ‘1’ then the associated/feature or module is available in the
device.

» PERCNF: Peripheral configuration register.
This register configures ADC capabilities, and enables or disables the USB internal PHY.

» CPUID: CPU identification register
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3.3 Resets

This section explains the types and effects of the different resets on this device.

3.3.1 Reset Sources

Table 3-1 summarizes the various reset signals and their effect on the device.

Table 3-1. Reset Signals
Reset Source CPU Core Reset Peripherals Reset JTAG / Debug 10s XRS Output
(C28x, TMU, FPU, Logic Reset
VCU)

POR Yes Yes Yes Hi-Z Yes

XRS Pin Yes Yes No Hi-Z -

WDRS Yes Yes No Hi-Z Yes

NMIWDRS Yes Yes No Hi-Z Yes

SYSRS Yes Yes No Hi-Z No

(Debugger Reset)

SCCRESET Yes Yes No Hi-Z No

HIBRESET Yes Yes Yes Isolated No

HWBISTRS Yes No No - No

TRST No No Yes - No

The resets can be divided into a few groups:

+ Chip-level resets (XRS, POR, WDRS, and NMIWDRS), which reset all or almost all of the device.

» System resets (SYSRS and SCCRESET), which reset a large subset of the device but maintain some
system-level configuration.

» Special resets (HIBRESET, HWBISTRS, and TRST), which enable specific device functions.

After a reset, the reset cause register (RESC) is updated with the reset cause. The bits in this register maintain
their state across multiple resets. The bits can only be cleared by a power-on reset (POR) or by writing ones to
the register.

Many peripheral modules have individual resets accessible through the system control registers. For information
about a module's reset state, refer to the appropriate chapter for that module.

Note
After a POR, XRS, WDRS, NMIWDRS, or HIBRESET, the boot ROM clears all of the system and
message RAMs.

3.3.2 External Reset (XRS)

The external reset (XRS) is the main chip-level reset for the device and resets the CPU, all peripherals and 1/0
pin configurations, and most of the system control registers. There is a dedicated open-drain pin for XRS. This
pin can be used to drive reset pins for other ICs in the application, and can be driven by an external source. The
XRS is driven internally during watchdog, NMI, and power-on resets. In hibernate mode, toggling XRS produces
a HIBRESET.

The XRSn bit in the RESC register is set whenever XRS is driven low for any reason. This bit is then cleared by
the boot ROM.
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3.3.3 Power-On Reset (POR)

The power-on reset (POR) circuit creates a clean reset throughout the device during power-up, suppressing
glitches on the GPIOs. The XRS pin is held low for the duration of the POR. In most applications, XRS is
held low long enough to reset other system ICs, but some applications can require a longer pulse. In these
cases, XRS can be driven low externally to provide the correct reset duration. A POR resets everything

that XRS does, along with a few other registers — the reset cause register (RESC), the NMI shadow flag
register (NMISHDFLG), the X1 clock counter register (X1CNT), and the hibernate configuration registers
(HIBBOOTMODE, IORESTOREADDR, and LPMCR.MOM1MODE).

After a POR, the POR and XRSn bits in RESC are set. These bits are then cleared by the boot ROM.
3.3.4 Debugger Reset (SYSRS)

During development, it is sometimes necessary to reset the CPU and its peripherals without disconnecting the
debugger or disrupting the system-level configuration. To facilitate this, the CPU has a subsystem reset, which
can be triggered by a debugger using Code Composer Studio™ IDE. This reset (SYSRS) resets the CPU, the
peripherals, many system control registers (including the clock gating and LPM configuration), and all 1/0 pin
configurations.

The SYSRS does not reset the ICEPick debug module, the device capability registers, the clock source and PLL
configurations, the missing clock detection state, the PIE vector fetch error handler address, the NMI flags, the
analog trims, or anything reset only by a POR (see Section 3.3.3).

3.3.5 Watchdog Reset (WDRS)

The device has a watchdog timer that can optionally trigger a reset that lasts for 512 INTOSC1 cycles. This
watchdog reset (WDRS) produces an XRS.

After a watchdog reset, the WDRSnN bit in RESC is set.
3.3.6 NMI Watchdog Reset (NMIWDRS)

The device has a non-maskable interrupt (NMI) module that detects hardware errors in the system. The
NMI module has a watchdog timer that triggers a reset, if the CPU does not respond to an error within a
user-specified amount of time. This NMI watchdog reset (NMIWDRS) produces an XRS.

After an NMI watchdog reset, the NMIWDRSN bit in RESC is set.
3.3.7 DCSM Safe Code Copy Reset (SCCRESET)

The device has a dual-zone code security module (DCSM) that blocks read access to certain areas of the

Flash memory. To facilitate CRC checks and copying of CLA code, Tl provides ROM functions to securely
access those memory areas. To prevent security breaches, interrupts must be disabled before calling these
functions. If a vector fetch occurs in a safe copy or CRC function, the DCSM triggers a reset. The security reset
(SCCRESET) is similar to a SYSRS. However, the security reset also resets the debug logic to deny access to a
potential attacker.

After a security reset, the SCCRESETNn bit in RESC is set.
3.3.8 Hibernate Reset (HIBRESET)

Hibernate is a chip-level low-power mode that gates power to large portions of the device. Waking up from
hibernate involves a special reset (HIBRESET). This reset is similar to a POR except that the 1/O pins remain
isolated and the XRS pin is not toggled. (An external XRS toggle during hibernate triggers a HIBRESET). I/0
isolation is disabled in software as part of a special boot ROM flow. For more information on hibernate, refer to
Section 3.10.

After a hibernate reset, the HIBRESETn bit in RESC is set. This bit is then cleared by the boot ROM.
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3.3.9 Hardware BIST Reset (HWBISTRS)

The Hardware Built-In Self-Test (HWBIST) module tests the functionality of the CPU. At the end of the test,

it resets the CPU to return it to a working state. This reset (HWBISTRS) only affects the CPU itself. The
peripherals and system control remain as previously configured. The CPU state is restored in software as part of
a special boot ROM flow. For more information on the HWBIST flow, contact your local Tl representative.

After a HWBIST reset, the HWBISTn bit in RESC is set. This bit is then cleared by the boot ROM.
3.3.10 Test Reset (TRST)

The ICEPick debug module and associated JTAG logic has a reset (TRST) that is controlled by a dedicated pin.
This reset is normally active unless the user connects a debugger to the device. For more information on the
debug module, see the Tl Processors Wiki page on ICEPick: http://processors.wiki.ti.com/index.php/ICEPICK.

The TRST does not have a normal RESC bit, but the TRSTn_pin_status bit indicates the state of the pin.
3.4 Peripheral Interrupts

This section explains the peripheral interrupt handling on the device. Non-maskable interrupts are covered in
Section 3.5. Software interrupts and emulation interrupts are not covered in this document. For information on
those, see the TMS320C28x CPU and Instruction Set Reference Guide.

3.4.1 Interrupt Concepts

An interrupt is a signal that causes the CPU to pause its current execution and branch to a different piece of
code known as an interrupt service routine (ISR). This is a useful mechanism for handling peripheral events,
and involves less CPU overhead or program complexity than register polling. However, because interrupts are
asynchronous to the program flow, care must be taken to avoid conflicts over resources that are accessed both
in interrupts and in the main program code.

Interrupts propagate to the CPU through a series of flag and enable registers. The flag registers store the
interrupt until it is processed. The enable registers block the propagation of the interrupt. When an interrupt
signal reaches the CPU, the CPU fetches the appropriate ISR address from a list called the vector table.

3.4.2 Interrupt Architecture

The C28x CPU has 14 peripheral interrupt lines. Two of them (INT13 and INT14) are connected directly to

CPU timers 1 and 2, respectively. The remaining 12 are connected to peripheral interrupt signals through the
enhanced Peripheral Interrupt Expansion module (ePIE, or PIE as a shortened version). The PIE multiplexes up
to 16 peripheral interrupts into each CPU interrupt line and also expands the vector table to allow each interrupt
to have an ISR. This allows the CPU to support a large number of peripherals.

An interrupt path is divided into three stages — the peripheral, the PIE, and the CPU. Each stage has enable
and flag registers. This system allows the CPU to handle one interrupt while others are pending, implement and
prioritize nested interrupts in software, and disable interrupts during certain critical tasks.

Figure 3-1 shows the interrupt architecture for this device.
3.4.2.1 Peripheral Stage

Each peripheral has a unique interrupt configuration, which is described in that peripheral's chapter. Some
peripherals allow multiple events to trigger the same interrupt signal. For example, a communications peripheral
can use the same interrupt to indicate that data has been received or that there has been a transmission error.
The cause of the interrupt can be determined by reading the peripheral's status register. Often, the bits in the
status register must be cleared manually before another interrupt is generated.
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3.4.2.2 PIE Stage

The PIE provides individual flag and enable register bits for each of the peripheral interrupt signals, which are
sometimes called PIE channels. These channels are grouped according to the associated CPU interrupt. Each
PIE group has one 16-bit enable register (PIEIERX), one 16-bit flag register (PIEIFRx), and one bit in the PIE
acknowledge register (PIEACK). The PIEACK register bit acts as a common interrupt mask for the entire PIE
group.

When the CPU receives an interrupt, the CPU fetches the address of the ISR from the PIE. The PIE returns
the vector for the lowest-numbered channel in the group that is both flagged and enabled. This gives lower-
numbered interrupts a higher priority when multiple interrupts are pending.

If no interrupt is both flagged and enabled, the PIE returns the vector for channel 1. This condition does not
happen unless software changes the state of the PIE while an interrupt is propagating. Section 3.4.4 contains
procedures for safely modifying the PIE configuration once interrupts have been enabled.

CPU1.TIMERO CPU1.TINTO

. CPU1.LPMINT
LPM Logic \ CPU1.WAKEINT, |
Ladl
CPUIWD 50T wDINT ) CPU1.NMIWD NMI
CPU1
INPUTXBAR4 »{ CPU1.XINT1 Control >
GPIO0 —Pp
GPIOT — b |nput INPUTXBARS P CPU1.XINT2 Control > INT1
X pB AR INPUTXBARS P CPU1.XINT3 Control > C‘;‘fé' to
hiox INPUTXBAR13 | CPU1.XINT4 Control > INT12
’ INPUTXBAR14 P CPU1.XINT5 Control B
CPU1 TIMERT oL TINT [ 713
cPut TIvER2 JPUETINTE, fivTg

A

Peripherals

Figure 3-1. Device Interrupt Architecture

3.4.2.3 CPU Stage

Like the PIE, the CPU provides flag and enable register bits for each of its interrupts. There is one enable
register (IER) and one flag register (IFR), both of which are internal CPU registers. There is also a global
interrupt mask, which is controlled by the INTM bit in the ST1 register. This mask can be set and cleared using
the CPU's SETC instruction. In C code, controlSUITE's DINT and EINT macros can be used for this purpose.

Writes to IER and INTM are atomic operations. In particular, if INTM is cleared, the next instruction in the
pipeline runs with interrupts disabled. No software delays are needed.
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3.4.3 Interrupt Entry Sequence
Figure 3-2 shows how peripheral interrupts propagate to the CPU.
Peripheral 0
Interrupt —H PIEIFRx.1 —O/ !
Latch
A
Peripheral ° PIEACKX ) IER X STLINTM
Interrupt — PIEI;S;](.Z M 1 ( : 2 ( : 1) U
B
o> II_:C);] —/61—0/00—# Interrupt
Logic

PIEIERX.16
Peripheral 0

PIEIFRx.1 40/
Interrupt — x.16 o

p Latch

Figure 3-2. Interrupt Propagation Path

When a peripheral generates an interrupt (on PIE group x, channel y), the following sequence of events is
triggered:

Noakrwb=

8.
9.
10.
11.

The interrupt is latched in PIEIFRx.y.

If PIEIERX.y is set, the interrupt propagates.

If PIEACK .x is clear, the interrupt propagates and PIEACK x is set.
The interrupt is latched in IFR.x.

If IER.x is set, the interrupt propagates.

If INTM is clear, the CPU receives the interrupt.

Any instructions in the D2 or later stage of the pipeline are run to completion. Instructions in earlier stages
are flushed.

The CPU saves the context on the stack.

IFR.x and IER.x are cleared. INTM is set. EALLOW is cleared.

The CPU fetches the ISR vector from the PIE. PIEIFRXx.y is cleared.
The CPU branches to the ISR.

The interrupt latency is the time between PIEIFRx.y latching the interrupt and the first ISR instruction entering
the execution stage of the CPU pipeline. The minimum interrupt latency is 14 SYSCLK cycles. Wait states on the
ISR or stack memories add to the latency. External interrupts add a minimum of two SYSCLK cycles for GPIO
synchronization plus extra time for input qualification (if used). Loops created using the RPT instruction cannot
be interrupted.
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3.4.4 Configuring and Using Interrupts

At power-up, no interrupts are enabled by default. The PIEIER and IER registers are cleared and INTM is set.
The application code is responsible for configuring and enabling all peripheral interrupts.

3.4.4.1 Enabling Interrupts
To enable a peripheral interrupt, perform the following steps:

1. Disable interrupts globally (DINT or SETC INTM).

2. Enable the PIE by setting the ENPIE bit of the PIECTRL register.

3. Write the ISR vector for each interrupt to the appropriate location in the PIE vector table, which can be found
in Section 3.4.6.

4. Set the appropriate PIEIERX bit for each interrupt. The PIE group and channel assignments can be found in
Section 3.4.6.

5. Set the CPU IER bit for any PIE group containing enabled interrupts.

6. Enable the interrupt in the peripheral.

7. Enable interrupts globally (EINT or CLRC INTM).

Step 4 does not apply to the Timer1 and Timer2 interrupts, which connect directly to the CPU.
3.4.4.2 Handling Interrupts
ISRs are similar to normal functions, but must do the following:

1. Save and restore the state of certain CPU registers (if used).
2. Clear the PIEACK bit for the interrupt group.
3. Return using the IRET instruction.

Requirements 1 and 3 are handled automatically by the TMS320C28x C compiler if the function is defined
using the __interrupt keyword. For information on this keyword, see the Keywords section of the TMS320C28x
Optimizing C/C++ Compiler v6.2.4 User's Guide. For information on writing assembly code to handle interrupts,
see the Standard Operation for Maskable Interrupts section of the TMS320C28x CPU and Instruction Set
Reference Guide.

The PIEACK bit for the interrupt group must be cleared manually in user code. This is normally done at the end
of the ISR. If the PIEACK bit is not cleared, the CPU does not receive any further interrupts from that group. This
does not apply to the Timer1 and Timer2 interrupts, which do not go through the PIE.
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3.4.4.3 Disabling Interrupts

To disable all interrupts, set the CPU's global interrupt mask using a DINT or SETC INTM. It is not necessary to
add NOPs after setting INTM or modifying IER — the next instruction executes with interrupts disabled.

Individual interrupts can be disabled using the PIEIERX registers, but care must be taken to avoid race
conditions. If an interrupt signal is already propagating when the PIEIER write completes, it may reach the
CPU and trigger a spurious interrupt condition. To avoid this, use the following procedure:

Disable interrupts globally (DINT or SETC INTM).

Clear the PIEIER bit for the interrupt.

Wait 5 cycles to make sure that any propagating interrupt has reached the CPU IFR register.
Clear the CPU IFR bit for the interrupt's PIE group.

Clear the PIEACK bit for the interrupt's PIE group.

Enable interrupts globally (EINT or CLRC INTM).

ok wh =

Interrupt groups can be disabled using the CPU IER register. This cannot cause a race condition, so no special
procedure is needed.

PIEIFR bits must never be cleared in software since the read/modify/write operation may cause incoming
interrupts to be lost. The only safe way to clear a PIEIFR bit is to have the CPU take the interrupt. The following
procedure can be used to bypass the normal ISR:

1. Disable interrupts globally (DINT or SETC INTM).

2. Modify the PIE vector table to map the PIEIFR bit interrupt vector to an empty ISR. This ISR only contains a
return from interrupt instruction (IRET).

Disable the interrupt in the peripheral registers.

Enable interrupts globally (EINT or CLRC INTM).

Wait for the pending interrupt to be serviced by the empty ISR.

Disable interrupts globally.

Modify the PIE vector table to map the interrupt vector back to the original ISR.

Clear the PIEACK bit for the interrupt's PIE group.

Enable interrupts globally.

©OoNO O AW

3.4.4.4 Nesting Interrupts

By default, interrupts do not nest. It is possible to nest and prioritize interrupts via software control of the IER and
PIEIERX registers. Documentation and example code can be found in controlSUITE and on the Tl Processors
wiki:

http://processors.wiki.ti.com/index.php/Interrupt_Nesting_on_C28x
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3.4.5 PIE Channel Mapping

Table 3-2 shows the PIE group and channel assignments for each peripheral interrupt. Each row is a group, and each column is a channel within that
group. When multiple interrupts are pending, the lowest-numbered channel is the lowest-numbered group is serviced first. Thus, the interrupts at the top
of the table have the highest priority, and the interrupts at the bottom have the lowest priority.

Note
Cells marked "-" are Reserved

Table 3-2. PIE Channel Mapping
INTx.1 INTx.2 | INTx.3 | INTx.4 | INTx.5 | INTx.6 | INTx.7 | INTx.8 | INTx.9 | INTx.10 INTx.11 INTx.12 | INTx.13 | INTx.14 | INTx.15 | INTx.16
INT1.y | ADCA1 | ADCB1 | ADCC1 | XINT1 | XINT2 | ADCD1 | TIMERO | WAKE - - - - - - - -

EPWM1 [EPWM2_| EPWM3 | EPWM4 | EPWM5 | EPWM6 | EPWM7 | EPWMS8 | EPWM9 |EPWM10_| EPWM11_| EPWM12_
TZ TZ TZ TZ Tz Tz Tz Tz Tz TZ TZ TZ

INT3.y | EPWM1 | EPWM2 | EPWM3 | EPWM4 | EPWMS | EPWM6 | EPWM7 | EPWMS8 | EPWMS | EPWM10 | EPWM11 | EPWM12 - - - -
INT4.y | ECAP1 | ECAP2 | ECAP3 | ECAP4 | ECAPS5 | ECAPG6 - - - - - - - - - -

INT2.y

INTS.y | EQEP1 | EQEP2 | EQEP3 - CLB1 | CLB2 | CLB3 | CLB4 | SDFM1 | SDFM2 - - - - - -
INT6.y SP')'(“—R SPIA_TX SP')E(‘—R SPIB_TX MCEF’&PA MC?iPA MBC%(P M;?ip SP')%R SPIC_TX - - - - - -
INT7. | DMAC |DMA CH| DMA C [ DMAC |DMAC |DMAC | ] ] ] ] ] ] ] ] ]
Yol Hi 2 H3 H4 H5 He

12CA_FI 12CB_FI | SCIC_R | SCIC_T | SCID_R | sCID_T | ] ] ] ] ] ]
INT8.y | I2CA o 12CB o > » " " UPPA
INT9.y SCL’?—R SCIA_TX SC'E—R SCIB_TX | CANA_O | CANA_1|CANB_O | CANB_1| - - - - - - USBA -
INT10.y | APCA-E| Apca2 | ADcA3 | Apca4 |APCB-E| apcea | apces | apcea [APSC-E| apcc2 | apccs | abcca [APCP-EV| apcp2 | apcps | Apcpa

VT VT VT T
INT11.y | CLA1_1 | CLA1_2 | CLA1_3 | CLA1 4 | CLA1_5 | CLA1_6 | CLA1_7 | CLA1_8 - - - - - - - -
RAM_CO | FLASH_C | RAM_AC

FPU FPU CLA CLA
INT12.y | XINT3 XINT4 XINTS - FMC VCU OVER | UNDER EMIF_ | RRECT | ORRECT | CESS | SYS_PLL | AUX PLL OVER UNDER
FLOW | FLOW ERROR | ABLE_ER | ABLE_ER | _VIOLATI | _SLIP _SLIP FLOW FLOW
ROR ROR ON
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3.4.5.1 PIE Interrupt Priority
3.4.5.1.1 Channel Priority

For every PIE group, the low number channels in the group have the highest priority. For instance in PIE group
1, channel 1.1 has priority over channel 1.3. If those two enabled interrupts occurred simultaneously, channel 1.1
is serviced first with channel 1.3 left pending. Once the ISR for channel 1.1 completes and provided there are no
other enabled and pending interrupts for PIE group 1, channel 1.3 is serviced. However, for the CPU to service
any more interrupts from a PIE group, PIEACK for the group must be cleared. For this specific example, in order
for channel 1.3 to be serviced, channel 1.1’s ISR has to clear PIEACK for group 1.

The following example describes an alternative scenario: channel 1.1 is currently being serviced by the CPU,
channel 1.3 is pending and before channel 1.1’s ISR completes, channel 1.2 which is enabled also comes in.
Since channel 1.2 has a higher priority than channel 1.3, the CPU services channel 1.2 and channel 1.3 is still
remains pending. Using the steps from the Interrupt Entry Sequence (Section 3.4.3), channel 1.2 interrupt can
happen as late as step 10 (The CPU fetches the ISR vector from the PIE. PIEIFRx.y is cleared) and channel 1.2
is still serviced ahead of channel 1.3.

3.4.5.1.2 Group Priority

Generally, the lowest channel in the lowest PIE group has the highest priority. An example of this is channels 1.1
and 2.1. Those two channels have the highest priority in their respective groups. If the interrupts for those two
enabled channels happened simultaneously and provided there are no other enabled and pending interrupts,
channel 1.1 is serviced first by the CPU with channel 2.1 left pending.

However, there are cases where channel priority supersedes group priority. This special case happens
depending on which step the CPU is currently at in the Interrupt Entry Sequence (Section 3.4.3).

The following describes an example of this special case.

The CPU is about to service channel 2.3 and is currently going through the steps in the Interrupt Entry Sequence

(Section 3.4.3).

1. As the CPU reaches step 10 (The CPU fetches the ISR vector from the PIE. PIEIFRx.y is cleared), two
enabled interrupts: channel 1.1 and channel 2.1 come in.

2. Due to channel priority, channel 2.1 is serviced ahead of channel 2.3. However, group priority dictates that
channel 1.1 be serviced ahead of channels 2.1 and 2.3.

3. Channel priority supersedes here and channel 2.1 is serviced ahead of 1.1 and 2.3.

4. After channel 2.1 completes, channel 1.1 is serviced followed by channel 2.3.

Group priority is only guaranteed if no interrupts are currently being serviced, that is, the Interrupt Entry
Sequence (Section 3.4.3) is not executing.
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3.4.6 Vector Tables

Table 3-3 shows the CPU interrupt vector table. The vectors for INT1 — INT12 are not used in this device. The
reset vector is fetched from the boot ROM instead of from this table.

Table 3-4 shows the PIE vector table.
Table 3-3. CPU Interrupt Vectors

Name Vector ID Address Size (x16) Description Core priority | ePIE group
Priority
Reset 0 0x0000 0DOO0 2 Reset is always fetched from location 1 (Highest) -
0x003F_FFCO0 in Boot ROM
INT1 1 0x0000 0D02 2 Not used. See PIE Group 1 5 -
INT2 2 0x0000 0D04 2 Not used. See PIE Group 2 6 -
INT3 3 0x0000 0D06 2 Not used. See PIE Group 3 7 -
INT4 4 0x0000 0D08 2 Not used. See PIE Group 4 8 -
INT5 5 0x0000 ODOA 2 Not used. See PIE Group 5 9 -
INT6 6 0x0000 0DOC 2 Not used. See PIE Group 6 10 -
INT7 7 0x0000 ODOE 2 Not used. See PIE Group 7 11 -
INT8 8 0x0000 0D10 2 Not used. See PIE Group 8 12 -
INT9 9 0x0000 0D12 2 Not used. See PIE Group 9 13 -
INT10 10 0x0000 0D14 2 Not used. See PIE Group 10 14 -
INT11 11 0x0000 0D16 2 Not used. See PIE Group 11 15 -
INT12 12 0x0000 0D18 2 Not used. See PIE Group 12 16 -
INT13 13 0x0000 OD1A 2 CPU TIMER(1 Interrupt 17 -
INT14 14 0x0000 0D1C 2 CPU TIMER? Interrupt 18 -
(for TI/RTOS use)
DATALOG 15 0x0000 OD1E 2 CPU Data Logging Interrupt 19 (lowest) -
RTOSINT 16 0x0000 0D20 2 CPU Real-Time OS Interrupt 4 -
RSVD 17 0x0000 0D22 2 Reserved 2 -
NMI 18 0x0000 0D24 2 Non-Maskable Interrupt 3 -
ILLEGAL 19 0x0000 0D26 2 lllegal Instruction (ITRAP) - -
USER 1 20 0x0000 0D28 2 User-Defined Trap - -
USER 2 21 0x0000 OD2A 2 User-Defined Trap - -
USER 3 22 0x0000 0D2C 2 User-Defined Trap - -
USER 4 23 0x0000 OD2E 2 User-Defined Trap - -
USER 5 24 0x0000 0D30 2 User-Defined Trap - -
USER 6 25 0x0000 0D32 2 User-Defined Trap - -
USER 7 26 0x0000 0D34 2 User-Defined Trap - -
USER 8 27 0x0000 0D36 2 User-Defined Trap - -
USER 9 28 0x0000 0D38 2 User-Defined Trap - -
USER 10 29 0x0000 OD3A 2 User-Defined Trap - -
USER 11 30 0x0000 0D3C 2 User-Defined Trap - -
USER 12 31 0x0000 OD3E 2 User-Defined Trap - -
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Table 3-4. PIE Interrupt Vectors

Name Vector ID Address Size (x16) Description Core Priority | ePIE Group
Priority
PIE Group 1 Vectors - Muxed into CPU INT1
INT1.1 32 0x0000 0D40 2 ADCA1 interrupt 5 1 (Highest)
INT1.2 33 0x0000 0D42 2 ADCB1 interrupt 5 2
INT1.3 34 0x0000 0D44 2 ADCC1 interrupt 5 3
INT1.4 35 0x0000 0D46 2 XINT1 interrupt 5 4
INT1.5 36 0x0000 0D48 2 XINT2 interrupt 5 5
INT1.6 37 0x0000 OD4A 2 ADCD1 interrupt 5 6
INT1.7 38 0x0000 0D4C 2 TIMERQO interrupt 5 7
INT1.8 39 0x0000 OD4E 2 WAKE interrupt 5 8
INT1.9 128 0x0000 OEOO 2 Reserved 5 9
INT1.10 129 0x0000 OE02 2 Reserved 5 10
INT1.11 130 0x0000 OE04 2 Reserved 5 1
INT1.12 131 0x0000 OE06 2 Reserved 5 12
INT1.13 132 0x0000 OEO8 2 IPC1 interrupt 5 13
INT1.14 133 0x0000 OEOA 2 IPC2 interrupt 5 14
INT1.15 134 0x0000 OEOC 2 IPC3 interrupt 5 15
INT1.16 135 0x0000 OEOE 2 IPC4 interrupt 5 16 (Lowest)
PIE Group 2 Vectors - Muxed into CPU INT2
INT2.1 40 0x0000 0D50 2 EPWM1_TZ interrupt 6 1 (Highest)
INT2.2 41 0x0000 0D52 2 EPWM2_TZ interrupt 6 2
INT2.3 42 0x0000 0D54 2 EPWM3_TZ interrupt 6 3
INT2.4 43 0x0000 0D56 2 EPWM4_TZ interrupt 6 4
INT2.5 44 0x0000 0D58 2 EPWM5_TZ interrupt 6 5
INT2.6 45 0x0000 OD5A 2 EPWM6_TZ interrupt 6 6
INT2.7 46 0x0000 0D5C 2 EPWM7_TZ interrupt 6 7
INT2.8 47 0x0000 OD5E 2 EPWMB8_TZ interrupt 6 8
INT2.9 136 0x0000 OE10 2 EPWMO_TZ interrupt 6 9
INT2.10 137 0x0000 OE12 2 EPWM10_TZ interrupt 6 10
INT2.11 138 0x0000 OE14 2 EPWM11_TZ interrupt 6 1
INT2.12 139 0x0000 OE16 2 EPWM12_TZ interrupt 6 12
INT2.13 140 0x0000 OE18 2 Reserved 6 13
INT2.14 141 0x0000 OE1A 2 Reserved 6 14
INT2.15 142 0x0000 OE1C 2 Reserved 6 15
INT2.16 143 0x0000 OE1E 2 Reserved 6 16 (Lowest)
PIE Group 3 Vectors - Muxed into CPU INT3
INT3.1 48 0x0000 0D60 2 EPWM1 interrupt 7 1 (Highest)
INT3.2 49 0x0000 0D62 2 EPWM2 interrupt 7 2
INT3.3 50 0x0000 0D64 2 EPWM3 interrupt 7 3
INT3.4 51 0x0000 0D66 2 EPWM4 interrupt 7 4
INT3.5 52 0x0000 0D68 2 EPWMS5 interrupt 7 5
INT3.6 53 0x0000 OD6A 2 EPWMB6 interrupt 7 6
INT3.7 54 0x0000 0D6C 2 EPWM?Y interrupt 7 7
INT3.8 55 0x0000 OD6E 2 EPWMS interrupt 7 8
INT3.9 144 0x0000 OE20 2 EPWM9 interrupt 7 9
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Table 3-4. PIE Interrupt Vectors (continued)
Name Vector ID Address Size (x16) Description Core Priority | ePIE Group
Priority
INT3.10 145 0x0000 0E22 2 EPWM10 interrupt 7 10
INT3.11 146 0x0000 0E24 2 EPWM11 interrupt 7 1
INT3.12 147 0x0000 OE26 2 EPWM12 interrupt 7 12
INT3.13 148 0x0000 0E28 2 Reserved 7 13
INT3.14 149 0x0000 OE2A 2 Reserved 7 14
INT3.15 150 0x0000 OE2C 2 Reserved 7 15
INT3.16 151 0x0000 OE2E 2 Reserved 7 16 (Lowest)
PIE Group 4 Vectors - Muxed into CPU INT4
INT4.1 56 0x0000 0D70 2 ECAP1 interrupt 8 1 (Highest)
INT4.2 57 0x0000 0D72 2 ECAP2 interrupt 8 2
INT4.3 58 0x0000 0D74 2 ECAP3 interrupt 8 3
INT4.4 59 0x0000 0D76 2 ECAP4 interrupt 8 4
INT4.5 60 0x0000 0D78 2 ECAPS interrupt 8 5
INT4.6 61 0x0000 OD7A 2 ECAPG interrupt 8 6
INT4.7 62 0x0000 0D7C 2 Reserved 8 7
INT4.8 63 0x0000 OD7E 2 Reserved 8 8
INT4.9 152 0x0000 0E30 2 Reserved 8 9
INT4.10 153 0x0000 0E32 2 Reserved 8 10
INT4.11 154 0x0000 OE34 2 Reserved 8 1
INT4.12 155 0x0000 O0E36 2 Reserved 8 12
INT4.13 156 0x0000 OE38 2 Reserved 8 13
INT4.14 157 0x0000 OE3A 2 Reserved 8 14
INT4.15 158 0x0000 OE3C 2 Reserved 8 15
INT4.16 159 0x0000 OE3E 2 Reserved 8 16 (Lowest)
PIE Group 5 Vectors - Muxed into CPU INT5
INT5.1 64 0x0000 0D80 2 EQEP1 interrupt 9 1 (Highest)
INT5.2 65 0x0000 0D82 2 EQEP?2 interrupt 9 2
INT5.3 66 0x0000 0D84 2 EQEPS3 interrupt 9 3
INT5.4 67 0x0000 0D86 2 Reserved 9 4
INT5.5 68 0x0000 0D88 2 CLB1 Interrupt 9 5
INT5.6 69 0x0000 OD8A 2 CLB2 Interrupt 9 6
INT5.7 70 0x0000 0D8C 2 CLB3 Interrupt 9 7
INT5.8 71 0x0000 ODSE 2 CLB4 Interrupt 9 8
INT5.9 160 0x0000 O0E40 2 SD1 interrupt 9 9
INT5.10 161 0x0000 0E42 2 SD2 interrupt 9 10
INT5.11 162 0x0000 0E44 2 Reserved 9 1
INT5.12 163 0x0000 O0E46 2 Reserved 9 12
INT5.13 164 0x0000 OE48 2 Reserved 9 13
INT5.14 165 0x0000 OE4A 2 Reserved 9 14
INT5.15 166 0x0000 OE4C 2 Reserved 9 15
INT5.16 167 0x0000 OE4E 2 Reserved 9 16 (Lowest)
PIE Group 6 Vectors - Muxed into CPU INT6
INT6.1 72 0x0000 0D90 2 SPIA_RX interrupt 10 1 (Highest)
INT6.2 73 0x0000 0D92 SPIA_TX interrupt 10 2
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Table 3-4. PIE Interrupt Vectors (continued)
Name Vector ID Address Size (x16) Description Core Priority | ePIE Group
Priority
INT6.3 74 0x0000 0D94 2 SPIB_RX interrupt 10 3
INT6.4 75 0x0000 0D96 2 SPIB_TX interrupt 10 4
INT6.5 76 0x0000 0D98 2 MCBSPA_RX interrupt 10 5
INT6.6 77 0x0000 OD9A 2 MCBSPA_TX interrupt 10 6
INT6.7 78 0x0000 0D9C 2 MCBSPB_RX interrupt 10 7
INT6.8 79 0x0000 OD9E 2 MCBSPB_TX interrupt 10 8
INT6.9 168 0x0000 O0E50 2 SPIC_RX interrupt 10 9
INT6.10 169 0x0000 OE52 2 SPIC_TX interrupt 10 10
INT6.11 170 0x0000 OE54 2 Reserved 10 1
INT6.12 171 0x0000 OE56 2 Reserved 10 12
INT6.13 172 0x0000 OE58 2 Reserved 10 13
INT6.14 173 0x0000 OE5A 2 Reserved 10 14
INT6.15 174 0x0000 OE5C 2 Reserved 10 15
INT6.16 175 0x0000 OE5E 2 Reserved 10 16 (Lowest)
PIE Group 7 Vectors - Muxed into CPU INT7
INT7.1 80 0x0000 ODAO 2 DMA_CH1 interrupt 11 1 (Highest)
INT7.2 81 0x0000 ODA2 2 DMA_CH2 interrupt 1 2
INT7.3 82 0x0000 ODA4 2 DMA_CH3 interrupt 1 3
INT7.4 83 0x0000 ODA6 2 DMA_CH4 interrupt 1 4
INT7.5 84 0x0000 ODA8 2 DMA_CHS5 interrupt 1 5
INT7.6 85 0x0000 ODAA 2 DMA_CHS6 interrupt 1 6
INT7.7 86 0x0000 ODAC 2 Reserved 1 7
INT7.8 87 0x0000 ODAE 2 Reserved 1 8
INT7.9 176 0x0000 OE60 2 Reserved 11 9
INT7.10 177 0x0000 OE62 2 Reserved 1 10
INT7.11 178 0x0000 OE64 2 Reserved 1 1
INT7.12 179 0x0000 OE66 2 Reserved 1 12
INT7.13 180 0x0000 OE68 2 Reserved 1 13
INT7.14 181 0x0000 OE6A 2 Reserved 1 14
INT7.15 182 0x0000 OE6C 2 Reserved 1 15
INT7.16 183 0x0000 OE6GE 2 Reserved 11 16 (Lowest)
PIE Group 8 Vectors - Muxed into CPU INT8
INT8.1 88 0x0000 0DBO 2 I2CA interrupt 12 1 (Highest)
INT8.2 89 0x0000 0DB2 2 I2CA_FIFO interrupt 12 2
INT8.3 90 0x0000 0DB4 2 I2CB interrupt 12 3
INT8.4 91 0x0000 0DB6 2 I2CB_FIFO interrupt 12 4
INT8.5 92 0x0000 0DB8 2 SCIC_RX interrupt 12 5
INT8.6 93 0x0000 ODBA 2 SCIC_TX interrupt 12 6
INT8.7 94 0x0000 ODBC 2 SCID_RX interrupt 12 7
INT8.8 95 0x0000 ODBE 2 SCID_TX interrupt 12 8
INT8.9 184 0x0000 OE70 2 Reserved 12 9
INT8.10 185 0x0000 O0E72 2 Reserved 12 10
INT8.11 186 0x0000 OE74 2 Reserved 12 1
INT8.12 187 0x0000 OE76 2 Reserved 12 12
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Table 3-4. PIE Interrupt Vectors (continued)
Name Vector ID Address Size (x16) Description Core Priority | ePIE Group
Priority
INT8.13 188 0x0000 OE78 2 Reserved 12 13
INT8.14 189 0x0000 OE7A 2 Reserved 12 14
INT8.15 190 0x0000 OE7C 2 UPPA interrupt (CPU1 only) 12 15
INT8.16 191 0x0000 OE7E 2 Reserved 12 16 (Lowest)
PIE Group 9 Vectors - Muxed into CPU INT9
INT9.1 96 0x0000 0DCO 2 SCIA_RX interrupt 13 1 (Highest)
INT9.2 97 0x0000 0DC2 2 SCIA_TX interrupt 13 2
INT9.3 98 0x0000 0DC4 2 SCIB_RX interrupt 13 3
INT9.4 99 0x0000 0DC6 2 SCIB_TX interrupt 13 4
INT9.5 100 0x0000 0DC8 2 CANA interrupt 0 13 5
INT9.6 101 0x0000 ODCA 2 CANA interrupt 1 13 6
INT9.7 102 0x0000 ODCC 2 CANB interrupt 0 13 7
INT9.8 103 0x0000 ODCE 2 CANB interrupt 1 13 8
INT9.9 192 0x0000 OE80 2 Reserved 13 9
INT9.10 193 0x0000 0E82 2 Reserved 13 10
INT9.11 194 0x0000 OE84 2 Reserved 13 1
INT9.12 195 0x0000 OE86 2 Reserved 13 12
INT9.13 196 0x0000 OE88 2 Reserved 13 13
INT9.14 197 0x0000 OE8A 2 Reserved 13 14
INT9.15 198 0x0000 OE8C 2 USBA interrupt (CPU1 only) 13 15
INT9.16 199 0x0000 OE8E 2 Reserved 13 16 (Lowest)
PIE Group 10 Vectors - Muxed into CPU INT10
INT10.1 104 0x0000 0DDO 2 ADCA_EVT interrupt 14 1 (Highest)
INT10.2 105 0x0000 0DD2 2 ADCA2 interrupt 14 2
INT10.3 106 0x0000 0DD4 2 ADCAZ interrupt 14 3
INT10.4 107 0x0000 0DD6 2 ADCA4 interrupt 14 4
INT10.5 108 0x0000 0DD8 2 ADCB_EVT interrupt 14 5
INT10.6 109 0x0000 ODDA 2 ADCB2 interrupt 14 6
INT10.7 110 0x0000 ODDC 2 ADCBS3 interrupt 14 7
INT10.8 111 0x0000 ODDE 2 ADCB4 interrupt 14 8
INT10.9 200 0x0000 0E90 2 ADCC_EVT interrupt 14 9
INT10.10 201 0x0000 0E92 2 ADCC?2 interrupt 14 10
INT10.11 202 0x0000 OE94 2 ADCC3 interrupt 14 1
INT10.12 203 0x0000 OE96 2 ADCCH4 interrupt 14 12
INT10.13 204 0x0000 OE98 2 ADCD_EVT interrupt 14 13
INT10.14 205 0x0000 OE9A 2 ADCD?2 interrupt 14 14
INT10.15 206 0x0000 OE9C 2 ADCD3 interrupt 14 15
INT10.16 207 0x0000 OE9E 2 ADCD¢4 interrupt 14 16 (Lowest)
PIE Group 11 Vectors - Muxed into CPU INT11
INT11.1 112 0x0000 ODEO 2 CLA1_1 interrupt 15 1 (Highest)
INT11.2 113 0x0000 ODE2 2 CLA1_2 interrupt 15 2
INT11.3 114 0x0000 ODE4 2 CLA1_3 interrupt 15 3
INT11.4 115 0x0000 ODE6 2 CLA1_4 interrupt 15 4
INT11.5 116 0x0000 ODE8 2 CLA1_5 interrupt 15 5
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Table 3-4. PIE Interrupt Vectors (continued)

Name Vector ID Address Size (x16) Description Core Priority | ePIE Group
Priority
INT11.6 117 0x0000 ODEA 2 CLA1_6 interrupt 15 6
INT11.7 118 0x0000 ODEC 2 CLA1_7 interrupt 15 7
INT11.8 119 0x0000 ODEE 2 CLA1_8 interrupt 15 8
INT11.9 208 0x0000 OEAO 2 Reserved 15 9
INT11.10 209 0x0000 OEA2 2 Reserved 15 10
INT11.11 210 0x0000 OEA4 2 Reserved 15 1
INT11.12 211 0x0000 OEA6 2 Reserved 15 12
INT11.13 212 0x0000 OEA8 2 Reserved 15 13
INT11.14 213 0x0000 OEAA 2 Reserved 15 14
INT11.15 214 0x0000 OEAC 2 Reserved 15 15
INT11.16 215 0x0000 OEAE 2 Reserved 15 16 (Lowest)
PIE Group 12 Vectors - Muxed into CPU INT12
INT12.1 120 0x0000 ODFO 2 XINT3 interrupt 16 1 (Highest)
INT12.2 121 0x0000 ODF2 2 XINT4 interrupt 16 2
INT12.3 122 0x0000 ODF4 2 XINTS5 interrupt 16 3
INT12.4 123 0x0000 ODF6 2 Reserved 16 4
INT12.5 124 0x0000 ODF8 2 Reserved 16 5
INT12.6 125 0x0000 ODFA 2 VCU interrupt 16 6
INT12.7 126 0x0000 ODFC 2 FPU_OVERFLOW interrupt 16 7
INT12.8 127 0x0000 ODFE 2 FPU_UNDERFLOW interrupt 16 8
INT12.9 216 0x0000 OEBO 2 EMIF_ERROR interrupt 16 9
INT12.10 217 0x0000 OEB2 2 RAM_CORRECTABLE_ERROR 16 10
interrupt
INT12.11 218 0x0000 OEB4 2 FLASH_CORRECTABLE_ERROR 16 1
interrupt
INT12.12 219 0x0000 OEB6 2 RAM_ACCESS_VIOLATION 16 12
interrupt
INT12.13 220 0x0000 OEB8 2 SYS_PLL_SLIP interrupt 16 13
INT12.14 221 0x0000 OEBA 2 AUX_PLL_SLIP interrupt 16 14
INT12.15 222 0x0000 OEBC 2 CLA_OVERFLOW interrupt 16 15
INT12.16 223 0x0000 OEBE 2 CLA_UNDERFLOW interrupt 16 16 (Lowest)

3.5 Exceptions and Non-Maskable Interrupts

This section describes system-level error conditions that can trigger a non-maskable interrupt (NMI). The

interrupt allows the application to respond to the error.

3.5.1 Configuring and Using NMIs

An incoming NMI sets a status bit in the NMIFLG register and starts the NMI watchdog counter. This counter

is clocked by the SYSCLK, and if it reaches the value in the NMIWDPRD register, it triggers an NMI watchdog
reset (NMIWDRS). To prevent this, the NMI handler must clear the flag bit using the NMIFLGCLR register. Once
all flag bits are clear, the NMIINT bit in the NMIFLG register may also be cleared to allow future NMis to be

taken.

The NMI module is enabled by the boot ROM during the startup process. To respond to NMls, an NMI handler
vector must be written to the PIE vector table.
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3.5.2 Emulation Considerations

The NMI watchdog counter behaves as follows under debug conditions:

CPU Suspended When the CPU is suspended, the NMI watchdog counter is suspended.

Run-Free Mode When the CPU is placed in run-free mode, the NMI watchdog counter
resumes operation as normal.

Real-Time Single-Step Mode When the CPU is in real-time single-step mode, the NMI watchdog
counter is suspended. The counter remains suspended even within real-
time interrupts.

Real-Time Run-Free Mode When the CPU is in real-time run-free mode, the NMI watchdog counter
operates as normal.

3.5.3 NMI Sources

There are several types of hardware errors that can trigger an NMI. Additional information about the error is
usually available from the module that detects it.

3.5.3.1 Missing Clock Detection

The missing clock detection logic monitors OSCCLK for failure. If the OSCCLK source stops, the PLL is
bypassed, OSCCLK is connected to INTOSC1, and an NMIl is fired to the CPU. For more information on missing
clock detection, see Section 3.6.2.

3.5.3.2 RAM Uncorrectable ECC Error

A single-bit parity error, double-bit ECC data error, or single-bit ECC address error in a RAM read triggers

an NMI. This applies to CPU, CLA, and DMA reads. Single-bit ECC data errors do not trigger an NMI, but
can optionally trigger a normal peripheral interrupt. For more information on RAM error detection, see Section
3.11.1.7.

3.5.3.3 Flash Uncorrectable ECC Error

A double-bit ECC data error or single-bit ECC address error in a Flash read triggers an NMI. Single-bit ECC data
errors do not trigger an NMI, but can optionally trigger a normal peripheral interrupt. For more information on
Flash error detection, see Section 3.12.10.

3.5.4 lllegal Instruction Trap (ITRAP)

If the CPU ftries to execute an illegal instruction, the CPU generates a special interrupt called an illegal
instruction trap (ITRAP). This interrupt is non-maskable and has a vector in the PIE vector table. For more
information about ITRAPs, see the lllegal-Instruction Trap in the TMS320C28x DSP CPU and Instruction Set
Reference Guide.

Note
A RAM fetch access violation triggers an ITRAP in addition to the normal peripheral interrupt for RAM
access violations. The CPU handles the ITRAP first.
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3.6 Safety Features

This section gives details on features that monitor device operation during run-time to detect any error in
operation.

3.6.1 Write Protection on Registers
3.6.1.1 LOCK Protection on System Configuration Registers

Several system configuration registers are protected from spurious CPU writes by “LOCK” registers. Once these
associated LOCK register bits are set the respective locked registers can no longer be modified by software. See
specific register descriptions for details.

3.6.1.2 EALLOW Protection

Several control registers are protected from spurious CPU writes by the EALLOW protection mechanism. The
EALLOW bit in status register 1 (ST1) indicates the state of protection as shown in Table 3-5.

Table 3-5. Access to EALLOW-Protected Registers

EALLOW Bit CPU Writes CPU Reads JTAG Writes JTAG Reads
0 Ignored Allowed Allowed(") Allowed
1 Allowed Allowed Allowed Allowed

(1) The EALLOW bit is overridden via the JTAG port, allowing full access of protected registers during debug from the Code Composer
Studio™ IDE interface.

At reset, the EALLOW bit is cleared, enabling EALLOW protection. While protected, all writes to protected
registers by the CPU are ignored and only CPU reads, JTAG reads, and JTAG writes are allowed. If this bit
is set, by executing the EALLOW instruction, the CPU is allowed to write freely to protected registers. After
modifying registers, the registers can once again be protected by executing the EDIS instruction to clear the
EALLOW bit.

3.6.2 Missing Clock Detection Logic

The missing clock detect (MCD) logic detects OSCCLK failure, using INTOSC1 as the reference clock source.
This circuit only detects complete loss of OSCCLK and doesn’t do any detection of frequency drift on the
OSCCLK.

This circuit monitors the OSCLK (primary clock) using the 10 MHz clock provided by the INTOSC1 (secondary
clock) as a backup clock. This circuit functions as following.

1. The primary clock (OSCCLK) clock keeps ticking a 7-bit counter (named as MCDPCNT). This counter is
asynchronously reset with XRS.
2. The secondary clock (INTOSC1) clock keeps ticking a 13-bit counter (named as MCDSCNT). This counter is
asynchronously reset with XRS.
3. Each time MCDPCNT overflows, the MCDSCNT counter is reset. Thus, if OSCCLK is present or is not
slower than INTOSC1 by a factor of 64, MCDSCNT never overflows.
4. |If OSCCLK stops for some reason or is slower than INTOSC1 by at least a factor of 64, the MCDSCNT
overflows and a missing clock condition is detected on OSCCLK.
5. The above check is continuously active, unless the MCD is disabled using MCDCR register (by making the
MCLKOFF bit 1)
6. If the circuit ever detects a missing OSCCLK, the following occurs:
* The MCLKSTS flag is set.
* The MCDSCNT counter is frozen to prevent further missing clock detection.
» The CLOCKEFAIL signal goes high, which generates TRIP events to PWM modules and fires NMls to
CPU1.NMIWD .
» PLL is forcefully bypassed and OSCCLK is switched to INTOSC1 (after the PLLSYSCLK divider).
PLLMULT is zeroed out automatically in this case.
*  While the MCLKSTS bit is set, the OSCCLKSRCSEL bits have no effect and OSCCLK is forcefully
connected to INTOSC1.
* PLLRAWCLK going to the system is switched to INTOSC1 automatically.
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7. If the MCLKCLR bit is written (W = 1 bit), MCLKSTS bit are cleared and OSCCLK source is decided by the
OSCCLKSRCSEL bits. Writing to MCLKCLR also clears the MCDPCNT and MCDSCNT counters to allow
the circuit re-evaluate missing clock detection. To lock the PLL after a missing clock detection, switch the
clock source to INTOSC1 (using OSCCLKSRCSEL register), do a MCLKCLR, and re-lock the PLL.

8. The MCD is enabled at power up. There is no support for a missing clock detection, if INTOSC2 is failed
from the device power-up.

Figure 3-3 shows the missing clock logic functional flow.
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