F28E12x Real-Time Microcontrollers

Technical Reference Manual

wip TEXAS INSTRUMENTS

Literature Number: SPRUJD3A
JULY 2025 — REVISED OCTOBER 2025


https://www.ti.com/lit/pdf/SPRUJD3




Table of Contents

i3 TEXAS INSTRUMENTS

REAA This FiISt...... .. oottt e et e oo oottt e oo o s bttt e e e e b b et e e e e e e bt e et e e e st b ee e e e e eaaneneeeeeannnnee 47
ADOUL THIS IMBINUAL. ...ttt e e e h ettt e oottt o4 4o ettt e e e e s bt et e e e e e ab e et e e e asb et e e e e eaanteeeeeeannnee 47
o1 ez L[ a T T I @0 a1V =T o1 (o] oL R SSPSN 47
(€111 T oY PO U SSPRPPPPON 47
Related Documentation From Texas INSIIUMENTS..........oooi e 47
10 o] o] g Al 3{=T 01U ot TP UPPPRP 47
JLILE e (1002 oG PSP PUPPOT 48

1 C2000™ Microcontrollers SOftware SUPPOIT............c.uuiiiiiiiiiie e et e e e e st e e e s st eeeaeeessasaeeaeesnnnees 49
LR I [ Lo To [ e (o] o PO PTPROTPPPPN 50
1.2 C2000WWAIE STTUCKUIE. ....ee it ieiee et ie ettt e ettt e ettt e s et e e e bt e e e am e et e sabe e e e asbeeeameee e e ne e e e ambeeeaaseeeemneeeanbeeeenteeesnneeesnneeeenn 50
LIRC I D To o1 o g =T o1 v= 1 (o] o T PSP PPP R OPPPRPTN 50
L L= T T PO PP S PPTPPPPN 50
LT o] = T4 =T T PO PP S POTPPPPN 50
1.6 Code Composer Studio™ Integrated Development Environment (IDE)...........cooiiiiiiiiiiiiie e 50
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 51

b O ) Qo o o= Y=o ) RSSO 52
b2 I [ 011 oo [8 o1 1T o PP PP UUPPPRPTN 53
2.2 C28X Related COlAtEIal..........eeiiieiiieiiie ettt ettt e ettt e e ea e e sttt e e sttt e emt e e e sabee e e nteeeemneeeenneeeeaneeeennneas 53
B =T (0] (= TSP PTP R SPUPPRPPN 53
2.4 Floating-Point UNIt (FPU)........ooiiiiiiiiie ettt ettt ettt e ettt e sttt e ekt e e e e mte e e amneee e as b e e e amteeeanneeeeanbeeeanneeeenneas 53

3 System Control @and INTEITUPES............oooiiiiii et e e e e e e e s et e e e e e e ee b ae e e e e e e esatseeaessssbeeeaesaansnneeaeas 54
1 Tt I [ 011 oo [ o1 1T S PO PP UPPPRPN 55

3.1.1 SYSCTL Related COllatral........ccciiuiiiiiiiieiiie ettt e sttt e e ese e e s bt e e e ste e e saneeeaneeeeanteeesneeesanaeeean 55
3.1.2 LOCK Protection on System Configuration REGQISTEIS............oiiiiiiiiiiii e e 55

B R I IO AT o) (=Y (T o RS SPRPSSPTRI 55

B T2 o VY= 1V F= T F= o =T 0 0 1= o | PRSP 56
3.3 Device Identification and Configuration REGISIEIS. ..........coii i e e et aeeeaes 56
B =TT £ TP PTP S PPPPRPPN 56
By I T B To T (oY SR 56
3.4.2 EXEINAI RESEE (XRS).......iieieiiiiieieieee ettt ettt ettt ettt e et e et et e te e s et et e s e s et essensessesseseeseeseeseeseebsssesneeteetesressessesns 57
3.4.3 POWEI-0ON RESEE (POR).....eiiuiiieiiiie ettt ettt ettt e s ettt e e te e e e st e e sa bt e e eabeee e meeeeambeeeanteeesanseeesnseeeenneeeannneas 57
3.4.4 Brown-OUE-RESEE (BOR)........iiiiiiieiiiieeiie ettt et e ettt e sttt e e as et e et e e e e bt e e e ambe e e aaneeeebeeeeanbeeesnneeeeanneeean 57
3.4.5 WatChdOg RESEL (WDRS)........eiieitiieeiiiit ettt ettt e et ettt e e s et e ettt e e st e e sm st e e easee e e eaeeeesmbeeeeseeeeanseeesnbeeeeneeeennnes 57
3.4.6 NMI Watchdog ReSet (NMIWDRS)......ccouiiiiiiie ettt ettt e e et e e sttt e e ante e e saae e e s abteeeanteeesneeeennneens 58
R B =Y oTW o o [Tl T A (S 5] 25 T PSR 58
3.4.8 DCSM Safe Code Copy RESEL (SCCRESET).......coiiiiiiiiiiie ettt et e rtee sttt s e e et e e anteeesnee e e saaeeeanteeesaneeeeaneeeas 58
3.4.9 Simulate External Reset (SIMRESET.XRS).........ccioiiiitiiiiieieeeeeeieeee ettt ete et etessestestestessessessessessessessessensens 58
3.4.10 Simulate CPU Reset (SIMRESET_CPUTRS)......ciiiiiiiiiie ettt st e et e e sneeees 58
R =TT a =T I LY =T 4 (U o) £ PR 59
BT I 101 (=Y 0] o] @7 o g ot =T o =3 RSO PRTRP 59

R IR I [ (=Y 4 (U o N o a1 (=T (1] = PSRRI 59
3.5.3 INtEITUPL ENIY SEQUENCE. ..ottt et e e ettt e e e e ettt e e e e e saaaeeeaeeesastaeeeeesansbeeeeeseasssseeaeeessnsseeeeeannssaneas 60
3.5.4 Configuring @nd USING INTEITUDES.......eiiiiiiiiiiie et e ettt e e e e e e e e e et e e e e e e sentaeeeeesessseeeaeeannraeeeeeaas 61
3.5.5 PIE Channel MapPing.......ueeeiiiiiiiiie ettt ee ettt e ettt e e e e ettt e e e e s et e e e e e e eaaasaeeaeeeaastaeeeeeaansbaeeaesaanssseeaeeassnsseeeeeannsraneas 63

B IR T T o 1 o) (=14 U] G 4 o 4 Y75 PRPRPPPR 64
BT A3 Y A1 =T (o SRRSO 65
ST Tor (o] gl = o] L= F PSR UTUPRPT R PTPP 66
3.6 Exceptions and NON-Maskable INTEITUPES. ........uiuiiiiiiiiieieiee et e e e e e e e e e e e e e e e e e s e e s s nensnenesraeneeeeeees 69
3.6.1 Configuring @nd USING NIVMIS........ooiiiiiiiiiie ettt e et e e e ettt e e e e e s e e e e e e e sasteeeaeesassaaeeeesaasssseeaeeassnsseeeeeannsrneeas 69
SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025 F28E12x Real-Time Microcontrollers 3

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
3.6.2 EMUIAtion CONSIAEIAtIONS. .....coouiiiiiiiie ettt e ettt s e e h e e e et et e st e e e sbb e e e st e e nnt e e e naneee s 69

B IR B N | IS To T o= PSP PR PP 69
3.6.4 lllegal INSruCtion Trap (ITRAP)...cc ettt bttt e bt e e et et e ettt e s st e e e sab e e e e bb e e e nnneeesneee s 70
3.8.5 ERRORSTS PNttt ettt ettt ettt e bt e s e et e bt e sa bt e ae e ee bt e eheeeabeese bt eateeea et enbeeameeenbeeambeenneesnbeenneesnneans 70

B A @1 o T {13 T O O PRSPPI 71
B A B O [o o7 QRS To T U] (o= TSRS PPPUPPPPTRIN 72

B A B = 4 1Yo O [oTed T PSPPSR PPPOUPPRPTRI 74
3.7.3 DEVICE CIOCK DOM@INS......utieiitiieiitit ettt ettt ettt ettt oo h e e et et e s sttt e 1a b et e ettt e s st e e e sabe e e e bbe e e eaneeesbeeeeaabeeens 75
R 3 (O I < 1 I USRS URR 76

K R O [oTo? (@ 70101 o T=To7 11T/ 1| TSP PP 76
3.7.6 CIOCK SOUICE AN PLL SEIUP.. ..ttt ettt e ettt e e ettt e s bt e e st e e sneeesbneeeaabeeenas 77
3.7.7 Using an External Crystal Or RESONAION. ..........oiiiiiiiiiiie ettt ettt e e es 78
3.7.8 UsiNg @n EXIErNal OSCIlIATON. .........iiiiiiiiiieie ettt e bttt s et e a b e s e e as 78
e I 0 g ToTo ] o ol o B IS 1 {10 T S TP OU SRR 79
3.7.10 SYSIEM ClOCK SEUUP ... .ttt et o bttt e bt e e ettt e s b et e ook bt e et et e s et e e aab e e e etneesneeas 80
A S A o I I S o= T PRSP 80
3.7.12 Clock (OSCCLK) Failure DEIECHON. ........eiiiiiiiiiie ettt et e et s e e as 81
I 2 =) A O o W T 0 LY S 0 TSP PRRR 83
R T | (ol gl [ o I T4 01Ty PO SPTPRPP PRI 84
3.9.1 Servicing the WatChdOg TIMET..........iiiiiiiiie ettt et e bt e st e e et e e sbee e e saneeeanbeeenans 85
3.9.2 MiNIMUM WINAOW CRECK......cciuiiiiitiie ittt ettt bttt e s bt e ek bt e e e abe e e s b et e e aa bt e e eabeeesanneeeanbeeenas 86
3.9.3 Watchdog Reset or Watchdog INTerrupt MOGE.........cooiiiiiiiii e 86
3.9.4 Watchdog Operation in LOW POWEI-MOAES............uuiiiiiiiiiiii ittt 87
3.9.5 EMUIAtion CONSIAEIAtIONS. ......oouiiiiiiiie ettt st e bb e e et e e s bt e sab e e e et e e st e e e naneeean 87
3,10 LOW-POWET IMOGES.......eeeiiitieeeitie ettt ettt b e e sttt oo ekt e 4kt e e sttt oo b et e ook b et e et et e e bt e e e sa bt e e enbbeeenneeenaneeas 88
3.10.1 Clock-Gating LOW-POWET IMOGES. ......c..uiiiiiieiiiiee ettt eh et e et e e aae e e s bt e e esbe e e saneeeabeeeeas 88
R 00 | USRI 88

B L0 SN 1N | ] 2 TP 89
R 10 OSSPSR 90
3.11 MemOory CONIrOIEr MOTUIE..........oooiiiiiie et h ettt e sa et e sttt e snb e e e sab e e ebn e e e nteeenaneee s 9
3.11.1 Dedicated RAM (MX RAM).... .ottt ettt ettt s bttt e bt e bt e sseeebeeeaee e beesmeeenbeesmbeeaseesnbeeseeeenneenees 91
3.11.2 Global Shared RAM (GSX RAM).... .ottt sttt et h ettt e e s e e bt e saeeeabeesaeeenbeessbeesseesnbeesseeenneenees 91
3113 ACCESS ATDITTALION. ...ttt bbbt h e e e bt e a bt e e b e 92
3.11.4 Memory Error Detection, Correction, and Error Handling..........cooooiiiiiiiiiiie e 92
3.11.5 Application Test Hooks for Error Detection and COrmeCHON...........cuuiiiiiiiiiie et 94

K B ISR 0 Y [ 1= [ i o PSS PR ST RUPRURP 94
e 7 B 1 T SRR 95
3.12.1 JTAG NOISE @nd TAP_STATUS .. ... ittt ettt sttt b e e e bt e sbeesebe e sbeeemeeesbeeanteeaseeenbeesneeenbeesneeenneees 95
3.13 System Control Register Configuration RESIHCHONS...........oiuiiiiiii e 96
BT B S To = T PP RUPRRO 97
R BN ST O I I e T o] [ R UPRORRRN 97
.15 SYSCTRL REGISIEIS. .....ceiitiiiiieie ittt ettt bt e ettt e oa et e e b et e e sttt e oa b et e ek b et e aab et e eabe e e e aab e e e eabeeeenneeenaneeas 98
3.15.1 SYSCTRL Base AdAress TabIE........cccuiiiiiiiiiiiieet ettt bttt e bt e et e e sne e e neee s 98
3.15.2 CPUTIMER_REGS REGISLEIS. ... .eeitiiiiieitit ettt ettt et sttt e st st e e ate ettt e mteeebeeenbeesaeeenbeesneeenbeesrbeanseesnneens 99
3.15.3 PIE_CTRL_REGS REGISIEIS. ....ccuiiiitieiiiiiie ittt ettt ettt ettt ae e et e e bt e sab e e sbeeenbeesbeeenteesneeanbeesneeennis 106
3.15.4 WD _REGS REISTEIS. ....ceiiuteiiiitiiiiiite ettt ettt ettt h et e ea bt e e bt e oo hb et e aa b e e e es et e e eabe e e et b e e e nbe e e saneeeebaeenaee 134
3.15.5 NMI_INTRUPT_REGS REGISLEIS. ... eiitieiuiieitieeiee ittt ettt ettt siee et e st e et e ae e e nbeesaeeesbeeeneeesbeeanteanbeesnbeenneeennes 141
3.15.6 XINT_REGS REGISIEIS. ... ettt ettt ettt a et h et e ekt e ettt e e be e e e s b et e eabe e e s enn e e e aabeeeanteeennneas 157
3.15.7 SYNC_SOC_REGS REGISIEIS. ... .eeiiiuiiiiiiiie ettt ettt ettt et e bt e e et et e s bt e e e aa b e e e ettt e snneaesaneeas 166
3.15.8 DMA_CLA_SRC_SEL_REGS REGISIEIS.......ttiiiiiiiiiiiiie ittt ettt et e ettt e e e snbe e e 171
3.15.9 DEV_CFG_REGS REGISIEIS. ... .tiiiuiiitie ittt ettt ettt ste et e sttt e sst e e bt e s et e e sseeanbeesbeeenbeesabeenbeesneeeabeeanneenneean 174
3.15.10 CLK_CFG_REGS REGISIEIS. ....ccuttiiiiiiiiiiii ettt ettt ettt e e ea e e s b et e e bt e e e sab e e e abe e e enne e e nanes 190
3.15.11 CPU_SYS_REGS REGISIEIS. ... itiiiitiiiiiiit ittt ettt ettt et e st e e et et e s b et e e st e e e saneeesneee s 207
3.15.12 SYS_STATUS_REGS REGISIEIS......uetiiiiiiieiiiie ettt ettt ettt e bt e e st e e nnn e e s nneee s 237
3.15.13 MEM_CFG_REGS REGISEIS. ......ueiitieitiietie ittt stie ettt et e sttt e siee e bt e sateebeesabeesseeamteesbeeanbeesseeeabeesneeenbeeanseenseean 246
3.15.14 MEMORY_ERROR_REGS REGISIEIS. ... .ciitiiitiiiiieiiit ettt ettt sttt st saeesnte e sbeeeteesneeenbeesneeeees 262
3.15.15 ROM_WAIT_STATE_REGS REGISIEIS. ... utiiiiiiiiiiiie ittt et ba e et nnes 284
3.15.16 TEST_ERROR_REGS REGISIEIS. .....utiiiiiiiiiiiie ettt ettt ettt sne e e s e e et e e nneas 286
3.15.17 UID_REGS REGISIEIS. ... .eiiiiiieieiitiee ettt ettt ettt ettt 1 bt ekt e e ea bt e e e be e e e s b et e ettt e e aaa e e e aabe e e snneeenaneas 290

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 299
L T I 1o foTo [0 ez 11 ) PO PP P T OPPPP PR 300
4 F28E12x Real-Time Microcontrollers SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
4.1.1 ROM ReEIIEA COMALETAL. ...ttt ettt bt e e bt e e e bt e et bt e e aa bt e e ebe e e s nbeeeanbeeenaes 300
4.2 DEVICE BOOT SEUUEINCE. ... ..eiiiiiii ittt h et h e e et et e o bttt e s e bt e e e abb e e e ne e e e s be e e ebbe e e nateeesneee s 301
T B oY o = ToTo ) 1Y (oo [T PRSP PRPPPRTPR 301
4.3.1 DEfaUIt BOOE IMOTES........eiieieie ittt ekt e ettt s et e e sttt e e as et e s bt e e sttt e e bt e e s beeeente e e nanns 301
O A O U (o] 4 I =To o] 311V, (oo [ TSP OPP 302
4.4 DeVice BOOt CONFIGUIATIONS. ... ..iiiiiiiiiiiie ettt e a e e et e e bt e e s h bt e e et et e e ne e e e sabe e e ebbe e e anteeesaneee s 302
4.4.1 Configuring BOOt MOGE PiNS.......coiiiiiiiiii ittt e ra e e et e s ae e e e rab e e e ebe e e eanteeesaneeean 302
4.4.2 Configuring Boot Mode Table OPtiONS. ..........oiiiiiiiiiii ettt st e e et snre e e e an 305
4.4.3 BOOt MOAE EXAMIPIE USE CaSES.....ecuueeiiiiieieitit ettt ettt ettt ettt a e sa et e et e e e eabe e e s b et e e abe e e eabeeesbeeeeanbeeenaes 306
4.5 DeViCe BOOt FIOW DIGQIamS. ... .eeiiiuiiie ittt ettt ettt e bt e s bt ea bt e ettt e e ab et e sab et e ebb e e e eabe e e sabe e e e nne e e nanees 307
LT I = To Yo A (o PP PP P PPTPPP PPN 307
4.5.2 EMUIGLION BOOT FIOW. ...ttt ettt et a e st e e b et e e ettt e s b et e e anb et e sab e e e s abeeeeanbeeenans 309
4.5.3 STANAAIONE BOOT FIOW ...ttt ettt e bt e bt e e s e bt e et e e e st e e e s e e e enr e e e enneas 310
4.6 Device Reset and EXCeption HaNAIING........oouiiiiiiiiiii ittt b et e b 31
4.6.1 Reset Causes and HaNAING.......coouieiiiii ettt e st e e ettt e s ae e sa e e et et e et e e e e e an 31
4.6.2 Exceptions and INterrupts HaNAINgG.........o.uoiiiiiiiii et sb e e e ebe e 31
LA = ToTol fl (@ LV I Tt Tod ] o] (o] o O PO P PP PP TP 312
4.7.1 Boot ROM Configuration REGISIEIS. ........couiiiiiiiiiii ittt e e sne e e beee s 312
O A = 01 1V o] | T S PP PRI 313
ARG A = | G o o] T OO SROUPPRTIRN 314
A S T U (I = T I =T To | S PRSPV PPOP P 315
R [= 10T VY =T oL OO PSP U PRSPPI UPI 318
4.7.6 ROM TaADIES......eeiuiiieiitie ettt a ettt e e bt e sttt oottt e oo h bt eoab et e oas e et e kbt e e aab et e sabe e e e rh b e e e ebe e e e nre e e nabeee s 318
4.7.7 BOOt MOAES @NA LOAUETS. .....ceoitiiiiiiie ittt a ettt a bt e ettt e e bt e e s e bt e e e abe e e e nbe e e sab e e e enre e e enneas 319
4.7.8 GPIO ASSIGNMENTS. ...coiiiiiiiiiie ittt ettt et e e aa e et o1 b et e ek b e e e aa b et e 1a bt e e et bt e e eab et e ea bt e e e b b et e eane e e e be e e ente e nanes 331
4.7.9 SeCUre ROM FUNCHON APIS.... ..ttt ettt ettt e et ea et e s bt e e et et e s bt e e e sa e e e enteeesneeas 332
o A [V O o Tet [ a1 (=] 4= o] I TP OP P 333
4.7.11 BOOt Status INFOIMELION. ... .eeiiiii ettt e bttt ebe e e et e e sbe e e s saneeeanbeeenaes 334
A 1 @ 1 Y Y <3 (o] o O P UPPPUSRSUPPPTPPN 335
4.8 Application Notes for Using the BOOtOAAErS.............c.ooiiiiiiiii e 335
4.8.1 Bootloader Data Stre@m STrUCKUIE. .........uii ittt e e e e e s 335
4.8.2 The C2000 HEX UTIIITY......eeeeitieeeiiit ettt ettt e st e st e ekt e e eabe e e s be e e e st e e e eabe e e s anbeeeanbeeenaes 337
TS To )11 T PSP PPPR 338
L = O L@ I I e o o] o] L= PSP U PP PP OTPPPPPRRN 338
5 Dual Code Security MoOdUIe (DCSIM)..........cooiiiiiiiiiiiit ettt bt e s b e e ek et e e e sttt e sne e e e sb e e e aabe e e nnreeenaneeas 339
LT I a1 (o To 18 o1 (oo FER PSP PR PPRR 340
5.1.1 DCSM RelAIEA COMALETAL. ... ..eeiiiiiieitiee ettt et e e ab e e et e e e b et e e an b e e e sneeeanneeeas 340
oI SV 1ot o] g F= T B Lo o ] o] 1o o PO SR PP PURRN 340
5.2.1 CSIM PASSWOIUS. .....ceiitiiiiiiit ittt e ettt e e et e e st e e 1a bt e e e bt e o ea b et o4 b et e e s b et e aa b e e e e bt e e e s b e e e eab et e e anae e e eabe e e nnteeenannas 341
5.2.2 Emulation Code Security LOGIC (ECSL).....coiuiiiiiiiieiie ettt et 343
5.2.3 CPU SECUIE LOGIC....ccuttiiiitite ittt ettt ekt oo a bt e 1 b et e ek et eea bt e e o b et e e s b et e e b et e e enne e e anbe e e enteeenaneas 343
5.2.4 EXECULE-ONIY PrOtECHON. ...ttt sttt e e et e bt e e aa b e e abe e e sneeeeanbeeenans 343
5.2.5 PASSWOIT LOCK. ....ceeuttiiiiie ittt ettt ettt a e et e e e sttt oo ab et e ekt e e st et e sab e e e ekt e e anbe e e naneeeeanne e e e 343
LI I I N €1 O L 07 GO TP PP OT PRSPPI 344
5.2.7 LinKk POINTEr @Nd ZONE SEIECL.........ueiiiiiiiiiiii ettt a e eb e s bt e e et e e sne e e nnnee s 344
5.2.8 C Code Example to Get Zone Select Block Addr fOr ZONET........c.oeiiiiiiiiiiii s 347
5.3 Flash and OTP EraS@/PrOGIam. . .......u i uiieitie ettt rb ettt es e et e st e e ese e e e aa b et e aaee e e eas e e e aabe e e ene e e e aabe e e anbeeesneeeennneeean 347
Lo AT Te U (I 0 0] o)A 67 Lo L= O PSSP RSP PR 347
5.5 SECUMEBCRC ...ttt ettt ettt ekt e e ettt oo bttt e 1h bt e e ea b et e e s et a4 1R b et e ek et e e R e et e e be e e e b bt e e et e e e ane e e e anne e e e 348
5.6 CSM Impact on Other ON-Chip RESOUICES..........ciiiuiiiiiiiiiiit ettt ettt e b e e et et e snee e e nnneeeas 349
B5.8.T RAMOPEN. ...ttt ettt ekt e e et e bt e e ae e e bt e sa bt e eh e e ea b e e sh et ambeese bt easeesa e e e beeemeeebeeemeeenneesnbeenneeennes 350
5.7 Incorporating Code Security in User APPlICAtIONS. ..........uiiiiiiiiie e 351
5.7.1 Environments That Require Security UnIOCKING..........ooiiiiiiiiiii e 351
5.7.2 CSM PasSWOrd MatCh FIOW.......ccoiuuiiiiiiieiiiie ettt ettt e bt e ettt e e ab e e et e e snne e e naneeas 351
5.7.3 C Code Example 10 UNSECUIE C28X ZONET.......coiiiiiiiiiiii ettt ettt ettt b e e e e e snreesneee s 353
5.7.4 C Code Example 10 RESECUIE C28X ZONET.......ooiiiiiiiiiiie ittt ettt et e e s bt e e aab e nneeesneee s 353
5.7.5 Environments That Require ECSL UNIOCKING........ccoitiiiiiiiiiiiii ittt e 353
5.7.6 ECSL Password MatCh FIOW.........couueiiiiiiiiiii ettt ettt ettt ettt aa e e s e e nbne e e eaneas 353
5.7.7 ECSL Disable Considerations fOr @ny ZONE..........couuiii ittt ettt e e s e 355
5.7.8 DEVICE UNIQUE 1Dttt ettt a et b e ettt e oo ab et a4 e b et e e sttt e eh b et e et et e ente e e eab e e e e bb e e e anneeenanees 355
5.8 SOMWAIE. ...ttt b h e b h et 1R b et e b e e ea e et e e b et e e b bt e e e be e e nbn e e anneeenae 355
SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025 F28E12x Real-Time Microcontrollers 5

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
5.8.1 DCSIM EXAMPIES......eiiiiiiiieiieee ettt ettt ettt e e e b et eea bt e o bttt o1 hb et e e sk bt e eaat et e eab e e e et b e e eabe e e nane e e e bre e e e 355
5.9 DCOSM REGISIEIS. ...ttt ettt ettt a et e bttt e oh et ookt e e sttt e 1a bt e oo E e e e sttt e ea bt e e e b bt e e ne e e e e e et e aneas 355
5.9.1 DCSM Base AAAress TabIe.........coiiiiiiiiiiiiiie ettt e st eb e s ea e e s b e e sbt e nanees 355
5.9.2 DCSM_Z1_REGS REISIEIS. ... .eiiiutiiiiiiieiittee ettt ettt b e sttt e s et e e bt e e eab et e s b et e e aab e e e eabe e e anneeenaneeas 356
5.9.3 DCSM_Z2_REGS REGISTEIS. .....ceiiutiiiiiiieiitiie ettt ettt bt e e sttt e s b et e e bt e e aab et e sbe e e e aab e e e aabe e e snneeenaneeas 383
5.9.4 DCSM_COMMON_REGS REGISIEIS. .....uuteiiiiiiieiitiie ettt ettt et e e e b e e sante e e sabeeesnbneeenes 401
5.9.5 DCSM_Z1_OTP REGISIEIS. ....ceiiiiiiiitiie ittt ettt h e a bt e bt e hb e e e aa b et e ea et e e eab e e e et et e eabe e e naneeeabaeennee 414
5.9.6 DCSM_Z2_OTP REGISIEIS. ....ceiiiiiiiiiiie ittt ettt ettt a e e ettt e e bt e e he et e aa b et e ebt et e eabe e e e beeeenee e e naneeeabaeenaee 430

B FIASH IMOAUIE. ...... ..ottt e a e oo ettt oo b et eea bt e oottt e o hb e e e ea b et e easb et e eane e e et b e e s nte e e nanes 439
6.1 Introduction t0 FIash @nd OTP IMEMOTY........ciiuiiiiiiieeeiie ettt ettt s bt e e st e e eabe e e s b e e e e aabe e e nneeesbeeeeas 440
6.1.1 FLASH Related COollAteral...........cocueiiiiieieiiie ettt ettt e st e et e s bt e e anb e e e sneeesnneeeas 440
B. 1.2 FBALUIES. ...tttk e bt o h e oAbt e b et e e b e et e R b et e e b et e e b e e e e e be e e nnre e e nnnee s 440

L IR o = o 1o To L3 PP OU PP PTPI 441
6.1.4 Default FIash CONfIQUIAtION.........coiiiiiiiii ettt be e e st e e et e e san e e e s abe e e snte e e nanees 441
6.2 Flash Bank, OTP, @Nd PUMP......coiiiiiiie ettt ettt e e e ettt e e e sttt e e e e e sateeeaeeasasbeeeaeeaansaeeeaesaannsaeeaeeaansbeeeaeeaansneeas 441
(ORI =TS g IR =T o] o= S RSP SPPPR 442
6.4 Flash and OTP MemOry PeIrfOrMaNCE. .......couuiiiiiieiiiie ettt ettt s bt e e s e e e et e et e e 442
6.5 FIash ReaA INTEITACE. ..ottt e bt e et e e sa et e e bt e e st e e e sab et e eba e e e anteeesabeee s 443
6.5.1 C28X-FIash ReAA INTEITACE. ........eeiiieiii ittt ettt et e b e e et e nanes 443
6.6 Flash Erase @nd PrOgram... ... ..ottt et b e a b e e e b et e e b et e e s bt e e eabe e e e abe e e e e abe e e nnre e e nnneeean 446
LT I = =TT RO PR OPPP PPN 446
(S ST o (o e - o o PO PSPPSR P OTPPP PSRN 447
LSRR Y=Y o PP USUPRRRI 447
6.7 Error Correction Code (ECC) Prot@CHON. ........oiuiii ittt ettt e sba e e st esne e e e nnnee s 447
6.7.1 SINGIE-Bit DAta EITON. ... .eiiiiiieii ettt et e e bt e e a et e s b et e e nb et e sab et e e be e e e anbe e e nanes 449
A g Tete] g =Tod P=1 o] (o3 = 4 (o] O OO P PSPPI 450
B.7.3 ECC LOGIC SIf TEST.....eeieiiiieieiet ettt bt h et e e bt e e h et e e a bt e et e e e s nt et e sab e e e e bt e e e anbe e e nanees 450
6.8 Reserved Locations Within FIash @nd OTP........cooiiiiiiiiii ettt nee e 452
6.9 Migrating an Application from RAM t0 FIASh. ... 452
6.10 Procedure to Change the Flash Control REGISTEIS. .........oii it e 453
(O IS T 1T T PSPPSR PPOPPO 453
o I B S IS Y = 3 o L= PSSR PRRIN 453
B.12 FLASH REISTEIS. ... uteiiiiiii ettt ettt ettt a et e et e o bttt o1 e bt e e et e e o sttt e ea bt e e et bt e s nbe e e sab e e e ebeeeeanneas 453
6.12.1 FLASH Base AdAress TaAbI.......couuiiiiiiieiiiie ittt ettt e e s bt e st e ettt e esa e e e sab e e snte e e naneas 453
6.12.2 FLASH_CTRL_REGS REGISIEIS. ... .eeiiiiiiiiitii ettt ettt et sb et e e et e e ebee e e saneeeabaeenaee 454
6.12.3 FLASH_ECC_REGS REGISIEIS. ... .eeiiiitiiiiiiiiiittie ettt ettt ettt et s bt e ek e e e et et e s bt e e e aabe e e enaeeenneeas 458

7 Dual-Clock COMPArator (DCC).........cooiiiiiiiiii ittt e et e bt o bttt e aa b et e ettt e e ab e e e aab e e e e ae e e e eabe e e ebeeennteeenaneas 461
I a0 To 18 o1 o o FO PO PPTPRPPRR 462
A R =T LU= T SR PSP TPPTPI 462

[ A =] o Ted [ B =T [ =T o OO PR PSPPI 462
A\ (oo [T 1Tl @] o T=T = o] o T PSPPSR PUPR 463
7.2.1 CoNfiGUIING DCC COUNLETS. ......ciittiiiitit ettt ettt ettt e e bt e e aa et s b et e e ek bt e e eab et e sabe e e e s b e e e aabeeesneeeeanbeeenans 464
7.2.2 Single-Shot MeasuremMeENt IMOGE. .........cuuii ittt e et saa e e sab e snte e e naneas 465
7.2.3 ContinUOUS MONITOTING IMOTE.........coiiiiiiiiie ettt s ab et e e st sab e e e b e e e aate e e nanees 466
Y =y (o] 7o) o1 i o] oI PO OTPR 467
RS T 101 14 0T o] £ T PSSP UPPPTPRPNY 469
T4 SOMWAIE. ...ttt etttk e ettt e o bttt o1 a bt e oo bt e o st e e 1R b et e ek bt e e ea e et e e b et e e b bt e e e b e e e nba e e e anneeenae 470
A B LT O = 14 4] o] T TSRS P 470
AT B L0 O S (= To 1] (= T PPV PP PRI 472
7.5.1 DCC Base AdAress TabIe.........coiiiiiiiiiiiiie ettt stk e e et e s bt e e e abb e e e abe e e sneeeeanbeeeanes 472
7.5.2 DCC_REGS REGISIEIS. ....uteiiiitii ittt ettt etttk ettt ottt ek bt e e ea b et e sab et e e b bt e e eabe e e s be e e eanb e e e sanreeabneeeas 473

8 General-Purpose INput/Output (GPIO)...........c.uiiiiiiiiii et b et e e e e et e sneeas 484
T I a1 (o To 18 o1 (oo FA PP PP PT PR PR 485
8.1.1 GPIO Related COllateral.........ooueeiiiiieieii ettt e be e e e s b et e ettt e e aaa e e e aabe e e snte e e nanees 487
8.2 CONTIGUIALION OVEIVIEW. ......eiiiiiiieiite ettt et e bttt a bt e ettt e e ht et e ea bt e e et et e es b e e e sabe e e enbe e e e nteeenabeeeas 487
8.3 Digital INputs 0N ADC PiINS (AlOS).....ceiiiiiiiiiie ettt ettt a e et e e et s bt e e rab et e et e e e snt e e e nab e e e et aeeas 488
8.4 Digital Inputs and Outputs on ADC PiNS (AGPIOS)........uiiiiiiiiiiie ettt ettt e et e st e e eeeaibee e e 488
8.5 Digital General-Purpose [/O CONMIOL............oiiiiiii e e e s s saeesne e 489
8.6 INPUL QUATTICATION. ...t b e a e st e et e e sttt e s bt e e e bb e e e ente e e sab e e e e nr e e e nanees 490
8.6.1 No Synchronization (ASYNCRIrONOUS INPUL)........coiuiiiiiiii ittt et e e e e et e e e 490
8.6.2 Synchronization to SYSCLKOUT ONIY........cooiiiiiiiiiii et e s s 490
6 F28E12x Real-Time Microcontrollers SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
8.6.3 Qualification Using @ SamPpPliNG WINGOW............ueiiiiiiiiiiee ettt e b e s st e sne e e anbeeeaaes 491
8.7 GPIO and Peripheral MUXING. ......oouueiiiiieeiiiie ettt ettt bt e e a et e st e e e s bt e e s bt e e eabe e e e be e e e enbe e e nanreeennneeeas 495
A I €1 (@ BV W) Vo TSP 495
A =Ty o] o 1= = T Y U)o To T PP OTPR 498
8.8 Internal Pullup Configuration REQUIFEMENTS. .........oiiiiiiiiiee ettt e e e 500
8.9 Open-Drain Configuration REQUIFEMENTS........couiiiiiiii ettt e e nanee s 500
IO IS To 1= T PSP PP PPPTPRPN 500
o I e (O = o] o] L= O PP UP P OTPRP USRI 500
8.10.2 LED EXAMPIES. ...ceiitiieiitit ettt ettt et h ekt h e h et e e bt e bt et e aa b et e e ne e e e enee e e anre e e e 501
T €T o (OB = To 1S3 (] £ T PSP PP PP PPOPPO 501
8.11.1 GPIO Base AAAreSS TaDIE.........uiiiiiiiiiiie ettt ettt b e ra et e e bt e s bt e e sab e e ete e e s nnes 501
8.11.2 GPIO_CTRL_REGS REGISIEIS. .....ceiiitiiiitiiieitite ettt ettt ettt e h e e et et e sne e e e sa b e e ebae e snteeenaneee s 502
8.11.3 GPIO_DATA_REGS REGISIEIS. ... .eiiiiieeieiiiee ettt ettt ettt ekt e e et et s b et e e s ab e e e abe e e snneeenaneeas 572
8.11.4 GPIO_DATA_READ_REGS REGISIEIS. ... .ueiiiiiiiiiiiiie ittt ettt ettt ettt et e e rbb e e et e e snne e e naneeas 600
9 CrOSSDAr (X-BAR)...... ittt ettt h e E oo b etk bt oo b et e R et e oa et e e b et e e ae e e e e e e e e e aneas 604
(S I Lo LU0 = 7 USRI 605
9.2 MCPWM and GPIO OULPUL X-BAR......cooeiiiiiiiie ettt ettt sa e bt e e et et e e bttt e rab e e e aabe e e nnt e e e sabeeeabneenanee 608
9.2.1 MOPWM X-BAR ...ttt sttt ekttt ettt e et e eae e ekt eeR et ea bt e eR bt e bt e em bt e eb e e embeesb b e enbeesabeeabeeeneeenbeeanneenneean 608
9.2.2 GPIO OUIPUL X-BAR . ..ttt ettt ekttt e et h e oo a et e s bt e ek bt e e eab et e sabe e e e b b e e e aabeeesneeeeanbeeenaes 610
R I G =Y o B - To OSSPSR 612
9.3 XBAR REGISTETS. .....eeiuttiieiitieiittee ettt h e ettt oo bttt ek bt e oo ettt oo b et e e a bt e oo b et a4 b et e e n b et e ean e e e e b b e e e e be e e nne e e e nnneeean 613
9.3.1 XBAR Bas@ AdAress TabIE........couuiiiiiiiiiieie ittt ettt e a e e et b e aa e e ebe e s ne e e nae 613
9.3.2 INPUT_XBAR_REGS REGISIEIS. ... .eiiiiiiiiiiiii ittt ettt ebe e s e e s bt e rab et e st e e sane e e nanes 614
9.3.3 XBAR_REGS REGISIEIS. .....ceiutiiiiiiie ittt ettt st e bt e e ettt s b et e e b bt e e et et e e bt e e e anb e e e sneeesnaeeeas 633
9.3.4 PWM_XBAR _REGS REGISIEIS. ....ccutiiiiiiiiiiiii ettt ettt ettt he e st e e bt e eab e e e et e e ean e e e nanes 657
9.3.5 OUTPUT_XBAR _REGS REGISIEIS. ....ccittiiiiiiiiiiiie ettt ettt ettt et e e st e eab e e e sab e e eane e e naneas 718
10 Direct MemOry ACCESS (DIVIA)...... .otttk e bt e o bt e ek bt e e eab et e o bb e e e sttt e sabe e e e bt e e e ante e e nanes 771
O B a1 oo (W T oo PR PP TSP UPRRN 772
KO =T (0T TSP PR PSPPI 772
L B2 = o Tt B =T [ =1 o PP PU PP TPPPPI 773
L0 N ol T (=T U T PP SO P P OPPPP PR 774
10.2.1 Peripheral Interrupt EVENt TrigGer SOUICES. ... ...oiiiiiiiiiiie ittt ettt e e es 774
T0.2.2 DIMA BUS.....ceettt ittt ettt ettt et ettt ettt et e s et ekt e e a e e ekt eat e e ehe e e a bt e eR e e e a ke e 4R e e e ARt e eR bt e Rt e en b e e eEeeenneeehee e teeenteenbeeenreenaeean 776
10.3 Address Pointer and Transfer CONIOL............oooi ittt e sane e st e e aaee e 777
10.4 Pipeline Timing and TRrOUGRPUL..........oo et e bttt e e bt e e aabe e e sneeeeaibeeeaas 783
T0.5 CRANNEI PrIOTILY.....cee ittt ettt e et s e bt e e ot bt e e sttt oo bt e e ek bt e e et et e e st e e e asbe e e ebne e e anteeesaneee s 784
10.5.1 ROUNG-RODIN MOGE........ceiiiiiieiitie ettt h et s et h bt e et et e e bttt e sa bt e e et e e s ante e e sabeeeentneeeanes 784
10.5.2 Channel 1 High-Priority MOGE. ..........eiiiiiieiie ettt et e et e st e e sab e e sbneenaee 785
10.6 OVErruN DeteCliON FEATUIE.......ccoiiiiiiii ettt et e e et e bt e e s bt e e e bae e s enreeesabeee s 785
LS T 1T =T PSSP OPPPP PR 786
TO.7.1 DIMA EXGMPIES. ...ttt ettt £ bt e ekt e e ettt o4 b e et e s bt e e e be e e e bb et e ea b et e eas bt e e enne e e s be e e ente e e nanes 786
(LRI 1Y N =T 1S (] T PP PP PSP UPRO 786
10.8.1 DMA Base AdAress TabIE........coouiiiiiiiiiiie ettt a et e ettt e bt e e s b e e sbe e e s nneeeeaabeeenaes 786
10.8.2 DMA_REGS REGISIEIS. .....ceiitiiiiiiie ittt ettt a ettt st e et e ettt o ae e e ah bt e e eabe e e e abe e e e anbe e e nnreeennneeeas 787
10.8.3 DMA_CH_REGS REGISIEIS. ...ttt ettt ettt e e a e e bt e e sttt sabe e e et b e e e aate e e saneeeebaeenaaee 792
11 ANAIOG SUBSYSEEM.... ..o ettt h e eh et e bt e e b et e e a bt e e e bt e e e bb e e a b et e et e e nbb e e et nnees 819
LRI (o To I8 o2 o] o FOR SO PPOTSPPPPR 820
P I B =T (0 S PRSP PR PPN 820
L 78 =1 (o Tt B =T [ = 0 o T OSSP SPUPP PRI 820
11.2 Digital INPULS 0N ADC PINS (ALOS)......eiiiiieieitiee ettt ettt ettt e et e e b bt e e aa b et e s bt e e e rase e e eabe e e snt e e e saneeeatneenan 822
11.3 Digital Inputs and Outputs 0N ADC PiNS (AGPIOS)........uiiiuiiiiiiieeiiie ettt ettt nee e sneee s 823
11.4 Analog Pins and INternal CONNECHIONS. .........iiuiiiiiiee ettt e e ettt e e st e e sab et e ebb e e e saneeesbeee s 824
T1.5 ASBSYS REGISIEIS. ....eeeiiiieieitie ettt ekt e sttt o1 b et e ekttt e e ittt e oAbt e e e R b e e e e et e e b et e e nb et e nne e e e nnnee s 827
11.5.1 ASBSYS Bas@ AAAreSS TaAbIE.........eoiiiiiiiiiie ittt ettt b e et e sb e nb e e et e nne e e e e s 827
11.5.2 ANALOG_SUBSYS_REGS REGISIEIS. ......eiiiitiiiiiiiie ittt ettt ettt e e et nane e e aneee s 828
12 Analog-to-Digital CoONVEIrLEr (ADC)..........c.uii ittt et e et et e e st e e sa bt e e e bb e e e st e e e sab e e e e bn e e enneas 851
2 B 1011 o To (W T oo PP PRSP UPRPN 852
B B =T 10T T PSPPSR OTSPTPPIN 852
12.1.2 ADC Related COllATEIal........eeiiiiiiieiii ettt b e ettt e st e s ab e e e st et e s nt e e e sabe e e ebneeeaee 852
IRl =] oYt DI =T [ =1 o PP OU SRR 854
12.2 ADC CONFIGUIADITITY. ... .t a ettt e e bt e eab et e e bt e e ab et e eab e e e e be e e e ante e e nanes 855
SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025 F28E12x Real-Time Microcontrollers 7

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
12.2.1 ADC ClOCK CONFIGUIATION. ......eiiittieeiitie ettt e e e e et e s bt e e e s b e e e et bt e e be e e e aabe e e sanee e e nnneeeanbeeenans 855
T2.2.2 RESOIULION. ...ttt a e et o bttt o4 h bt e oottt e e st e e ea b et e eab bt e e sttt e aabe e e nnbe e e naneeeanbeeenan 855
12.2.3 VORAGE REFEIENCE. ...t ettt a ettt e e bt e ettt e s be e e e s b e e e eabn e e s neeeenabeeenaes 856
T2.2.4 SIGNAI MOTE........eeeiiiiie ettt a ettt o b et oo h bt e oottt e e st e ea bt e e ek bt e e eh b et e et e e e nne e e et e e abeeeean 856
12.3 SOC PrinCIpPIE OF OPEIAtION. ... ...eiiiiiiiitiee ettt ettt e bt a et e o bt e e e b bt e e eab e e e aa b e e e e ab e e e eabe e e ebeeeente e e naneas 858
12.3.1 SOC CONFIGUIALION. ......eeeiiitie ettt ettt e bt e e st e e ettt e e h bt e e ea b et e sbe e e e eab e e e eabe e e snte e e sabeeeenbneennee 858
R A L (o o [T R @] o T=T = o o T O PO O TP PSP SUPPRTPIN 859
12.3.3 ADC Acquisition (Sample and HOId) WINAOW.........c..iiiiiiiiieiiie e 863
12.3.4 Sample CapacCitor RESEL.........oi ittt st e et e et b e e aa e st e e nnn e e be e nae 864
12.3.5 ADC INPUE IMOAEIS. ...ttt a e e bttt e bttt oo st e e eab et e e eab et e eab e e e s nte e e sabeeeebneeenee 864
12.3.6 Chann@l SEIBCHON. ........eeiiiiiie etttk ettt e e s a bt e e et e e e bttt e sa bt e e e be e e s ante e e sabeeeeabbeeeaaee 865
12.4 SOC Configuration EXAMPIES.........ceiiiuiiiiiiie ittt ettt st e aa et e et e s ne e e e aab e e e enr e e e aaneas 866
12.4.1 Single Conversion from MCPWM TGN . ..... ..ttt ettt e et e ettt e ai e e sbe e e sneeeeaibeeenns 866
12.4.2 Multiple Conversions from CPU TiMEr THGGET . ........utiiitiiiiiiii ettt e b ae e 867
12.4.3 Software Triggering Of SOCS. .....cciiuiiiiiiiie ettt h e bt e e bt e s sa bt e e abe e e ssb e e e sabe e e abbeeeaneeeenanee 868
12.5 ADC CONVEISION PrIOTITY ... .ei ittt ittt ettt e bt e sttt o1 e bt e e bt e e aabe e oo bt e e ek bt e e eab et e sbe e e e aab e e e enreeennneas 868
12.6 EOC and INTErTUPE OPEIatiON. ........ueiiiiiieiiiiie ittt bt e bt e e ettt b et e e aa bt e e et et e e st e e e st e e e enre e e naneas 871
12.6.1 INEEITUPT OVEITIOW. ...ttt e et rab et e ek bt e e sttt e s b et e et b e e e ente e e saneeeenbbeeenane 872
12.6.2 Continue 10 INTEITUPE IMOTE.........eiiiiiiiiiiiee ettt ettt e et e st e e s be e e nte e e nanes 872
12.6.3 Early Interrupt Configuration IMOGE. ...........ooiiiiiiiiii ettt sbre e s e e e abe e e 872
12.7 POSE-PrOCESSING BIOCKS. ... ittt ettt et b e h et e e st et e ss bt e e sab e e e et et e ente e e sabeeeebaeennee 873
LA O B o = @151 A O]y (=Yoo PO PPOPI 874
12.7.2 PPB EFrOr CalCUIBTION. ......ooiueiiiiie ettt e ettt e et e e ettt e s bttt e aa b e e e sabe e e s nmneeeanbeeenaes 874
12.7.3 PPB Limit Detection and Zero-Crossing DEetECHON. .........c.uiiiiiiiiiiiie et 875
12.8 Opens/Shorts Detection CirCuUit (OSDETECT)....ciiiuitiiiiieiiie ettt ettt e e e e st e e sne e e e st e e aere e nnnees 876
12.8.1 Open Short Detection IMpPIEMENTALION. ...........iiiii et e e e e 877
12.8.2 Detecting @n OPen INPUL PiN.... ..ottt b et sa e e e bt e st e e e sab e e e e naneeeaaes 877
12.8.3 Detecting @ Shorted INPUL PiN.......oooiiii ettt s e sne e e sane e e st e e e 877
12.9 POWET-UD SEUUENCE. ... .eeiiitiieeieie ittt ettt ettt h e a oo bttt ek bt e e ea b et e oa b et e ook bt e e eabe e e s ne e e e aab e e e sabe e e s nbeeeanbeeenae 878
12,10 ADC CaliDration......ccoiuiiiiii ettt ettt a ettt e bttt o a et e e b et et h e e e e e et e e b bt e e ante e e nn e e e e anreeeaaee 878
12.10.1 ADC Zero Offset CaliDration.........ccoiuiiiiiiieiiee ettt e e s bt e ebb e ste e e aneee s 878
L N T T4 411 o T PSP PRSPPI 879
12.11.1 ADC TimiNg DIBGIAMS. ....cceutiiiiitee ittt ettt e et o bt e e ek b e e eabe e e s be e e ek bt e e eabe e e s be e e e anbe e e sanneeanneeeas 879
12.11.2 Post-Processing BIOCK TiMiNGS.......cooiuuiiiiiiieiiiie ettt ettt e e s st e sane e e et e e s anne e e 883
12.12 AdditioNal INFOIMELION. ... .ttt h e a et e et et e e st e e e sabe e e e bb e e e ante e e sneeeenibeeeaaee 884
12.12.1 Choosing an Acquisition WIiNAOW DUFALION. .........eiiiiiiiiiii ittt e e 884
12.12.2 ReSUIt REGISIEI MAPPING. ... .ttt ettt et e e be e e e st et e eab et e e ebb e e e et e e e snreeennneeean 885
12.12.3 Internal TEMPEIAtUre SENSO.......ciueiiiiiie ettt ettt e bt e e st e e s b et e e b bt e e aate e e sabe e e e b be e e aatneesneeeeaibeeenaes 885
12.12.4 Designing an External Reference CirCUIt...........cuuiiiiiiiiiii e 886
12.12.5 ADC-DAC LOOPDACK TESTING. ... .eeiiiiiiiitiie ittt e e ae e e st e e eb e e s abe e e e anb e e e snreeennneeeas 886
12.12.6 INTErNAI TESE MOTE.......eeiiieee ettt ettt e a et r et e e b bt e e st et e s bt e e e b b e e e eabn e e sbeeeeanbeeenaes 887
L B IS 1o = 1= T PSSP UPPPPPROE 887
LS T B O e T o o] Lo PP PP PRI 887
L N O (=T 1] (= PP PR PSPPI 889
12.14.1 ADC Base AAAreSS TaDIE.........uuiiiiiiiiiiie ittt ettt et e e st e e s b et e et e e e aabe e e sneeeeasbee e e 889
12.14.2 ADC_LITE_RESULT_REGS REGISIEIS. ......eiiiutiiiiiiieiiiie ettt ettt sttt e st et 890
12.14.3 ADC_LITE_REGS REGISIEIS. ....ceiiieiiiiiii ittt ettt ettt et e e bt e s st e sabe e e e bb e e e ante e e saneeeenbbeeenaee 912
13 Comparator SUDBSYSEEM (CIMPSS).... ...ttt ettt et e e et e e eabe e e sne e e e anbe e e e 1030
RS T I 1011 oo 18T (o T O PO SRR SUPPPOPI 1031
L T B =T 10T T PP SUUPP PPN 1031
13.1.2 CMPSS Related COllAteral........coouuiiiiiiiiiii ettt et e e et esnte e e nanees 1031
LR TR =] (o Tt DI =T [ =1 1o O PO S 1031

LB I 0] 101 o= 1= | (o] S PP PP PPPRO 1032
T3 REFEIENCE DAC ... .ottt h et e o ettt e o bt e oo h bt e e et et e o b et e e 1a b et e et bt e embe e e s e be e e ettt e e aan e e e nne e s 1033
LR R B o 1= | 1 - PP SRR PR 1034
13.4.1 Filter INitialiZation SEQUENCE..........coiiiiiiitii ettt ra et b e et e e sneeesneee s 1035
135 USING the CIMPSS ...ttt ettt ekt oottt e £ bttt e a b et oo ab et e e b et e e sttt e sabe e e s be e e e anbe e e nanes 1035
13.5.1 LATCHCLR, and MCPWMSYNCPER Signals .........c.coiiiiiiiiiiieiiii ettt 1035
13.5.2 Synchronizer, Digital Filter, and LatCh Delays...........coooiiiiiiiiiiiiiiii ettt e e e eneae e e e e e 1035
13.5.3 Calibrating the CIMPSS ... .. ettt b e e ettt s bt e e e bt e e eab et e sab e e e e aab e e e aaneeesneee s 1036
13.5.4 Enabling and Disabling the CIMPSS CIOCK.........c.uiiiiiiiiiiiie ittt s 1036
8 F28E12x Real-Time Microcontrollers SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
13.6 CIMPSS DAC OULPUL. ..ttt ettt ettt ettt et e sae e et eese e ekt e emt e e aaeeam b e e emeeembeesmeeemseeanbeeameeembeesbeeenseeneneebeesnneennes 1037
RS RS T 1= (=TSP P PPPPTI 1037
13.7.1 CIMPSS EXAMPIES.....eetiiiiieitie ittt ettt sttt et e skt e bt e s te e e bt e eaee e bt e emee e bt e embeeseeembeeaseeanbeesbeeenseesneeeseeanneentes 1037
13.7.2 CIMPSS_LITE EXAMPIES. ...ccueiiiiiieiiieiie ettt ettt ettt ettt e st e e bt e ss e e saeeeabeesheeenseesabeesbeeemeeesbeeenbeenbeeanbeenneeennis 1037
13.8 CIMPSS REGISIEIS. ...ttt ettt h e bt e e sttt e s bt e e s bt e oo ab et e s b et e e et et e eane e e e be e e e anbe e e nnnns 1038
13.8.1 CMPSS Base AdAress TabI. .........uii ittt e bt e e eab et st e bt e et e e nnees 1038
13.8.2 CMPSS_LITE_REGS REGISIEIS. ....cccuiiiiieiiiiiie ittt ettt ettt sttt ettt e et e et e e beesaeesnbeesaeeenbeesrbeenneesnneas 1039
14 Programmable Gain AMPLFIEr (PGA).......coouii ittt et e e et e st e st e s anee e nanees 1058
14.1 Programmable Gain AmPlifier (PGA) OVEIVIEW. ........uiiiiiiiiiiie ettt ettt et snee e nnnee s 1059
L B =T 10T T PP STUPP PPN 1059
L R = oYt DI F=To [ =1 o OSSOSO 1059
14.2 Lin€ar OULPUL RENGE. ...ttt ettt e a et oottt e e bt e e aa b et e e bt e e e ebb e e e aabe e e nnteeesabeeeanbeeenans 1061
T4.3 GAIN VAIUEBS. ..ottt ettt o bttt a bt e ekt e e b e et e oAbt e ek et e e eh e et e e b et e e R e et ea b e e e e b e e e e anbe e nanee 1061
Y (o To [T o) @ o LT = 1] PO PRSPPI 1062
L I = 101 1Y oo USSR OUR RO 1062
T4.4.2 STANAGIONE IMOGE. ...ttt a e et ea et e e e b et e ekt e e a b et e eabe e e e b b e e e anbeeennneeenaneeean 1063
14.4.3 NON-INVETIING IMOGE. ...ttt ettt a e e s bt e ekttt eea bt e e st et e e ab et e sabe e e e ba e e e ante e e nanees 1064
T4.4.4 SUDITACIOr IMOE.........eiiiiiiiitie ettt bttt e h e e et e e bt e e eh bt e e eabe e e e st e e e sabe e e ebbeesanneeenaneee s 1065
L RSl = (=T a1 11 =T e T PSPV PP RR 1066
14.5.1 Low-Pass Filter Using Internal Filter Resistor and External Capacitor............coccviiiiiiiiiiieiiee e 1066
14.5.2 Single Pole Low-Pass Filter Using Internal Gain Resistor and External Capacitor.............ccccooveviiiiiniec e 1067
L Ol = (o g 0% 11 o] = 1 oo TSP U PP PPPPPPI 1068
L B O 7= A =1 o PP USSP OPPPUPR: 1068
LRI €T 11 g T =ty (o] PSSP PP PRI 1068
T4.7 ChOPPING FEATUTE. ...ttt a et b e e e ettt e e bt e e e ek bt e e aab et e e st e e e eab e e e aabe e e nneeeenabeeean 1069
14.8 Enabling and Disabling the PGA ClIOCK.........cuiiuiiiiiiiitie ettt et sse e e e abeeenans 1070
T4.9 LOCK REGISTET. ...ttt bt h et e ettt e o bt e e e s et oo b et e e b bt e e ab et e sabe e e e nbe e e e anteeenanes 1070
14.10 Analog Front-ENd INTEGration............coi ittt e b e e e s 1071
14.10.1 Analog-to-Digital CONVEITEr (ADC) ....coiiiiii ittt ettt et e et e et e e e e enne e e nanees 1071
14.10.2 Comparator SUDSYSIEM (CIMPSS).........uiiiiiiiiiiti ettt e e et e et e e e e s 1072
T4.10.3 AEINALE FUNCHONS. ... .ttt ettt a et e ekt e e et et a1 bt e e e bt e e eab e e e s abe e e e aabe e e saneeeannnee s 1072
L e 4o L= PR POUPROTPIN 1073
14.11.1 Non-Inverting Amplifier Using Non-Inverting MOE...........c.ooiiiiiiiiii e 1073
L VA0 =10 1T 1 o T [ YRR TRPRRRt 1073
14.11.3 LOW-SIde CUITENE SENSING.....eeiiitieiiiiie ittt e et e e ah e e e et et e s b et e e aa bt e e eabee e e ane e e e aabeeeesreeenanes 1074
14.11.4 Bidirectional CUITENT SENSING......cciiuiiiiiiiti ittt ettt b et e e b bt e e ebe e e s bt e e e asbe e e sneeesnnnee s 1075
L S T = 1= TSP PPPPOTI 1076
L B TN =T 4]0 Lo USSP 1076
L Rl o 7 S To 1] (= PP PR PRI 1076
14.13.1 PGA Base AAAreSS TaDIE.........ueiiiiiiiiiiii ettt e et e e et e bt e e s e e et b e e ane e e sneee s 1076
T4.13.2 PGA_REGS REGISIEIS. ... et iieiiitii ittt ettt sttt et she e et e e s bt e bt e ea et ekt e eaeeeabeeamteenbeesnbeeaneesnbeesneeanneenees 1077
15 Multi-Channel Pulse Width Modulator (MCPWIM).............cooiiiiiiei sttt st e et eseeenaee e 1084
LRSI a1 1o To [N T oo PSP TP PRI 1085
15.1.1 PWM Related COMALETAL. .........eiiiiiiieiiiiee ettt e et e e e e e b e e e nte e e nanees 1085
15.1.2 SUDMOAUIE OVEIVIEW. .....cuitiiiiiiie ettt a et e e ettt e e b et e e ea et e st e e e e sttt e sabe e e e bb e e e anbeeennneeenaneeenn 1086
15.2 ConfigUNG DEVICE PINS.... ..ottt b ettt o bt e e ettt e st et e e ba e e e aabe e e snte e e enbeeeanbeeenans 1089
15.3 MCPWM MOGUIES OVEIVIEW. .....couuiieiiiaiieititateeetteetee st eteesiteeateessteesteeamteesteeanseesseeanteesaeeanbeeameeeseesnseenseesnbeesseesnneenes 1089
15.4 Time-Base (TB) SUDMOGUIE.........coouiiiiii ettt e e e sttt rab e e s be e e e st e e e nne e e s naneeean 1091
15.4.1 Purpose of the Time-Base SUDMOTUIE............occuoiiiiiiii et 1091
15.4.2 Controlling and Monitoring the Time-Base Submodule..............c.oooiiiiiiiiii e 1092
15.4.3 Calculating PWM Period and FrEQUENCY.........coiiuiiiiiiii ettt ettt sttt e e et e e e e e sneee s 1094
15.4.4 Phase Locking the Time-Base Clocks of Multiple MCPWM MoOAUIES............cooiiiiiiiiiiiiiiiee e 1098
15.4.5 Time-Base Counter Modes and Timing WavefOrMS. ..........oiiiiiiiiiiiee e 1099
LT R €1 o] o= I 1o T T TSP 1101
15.5 Counter-Compare (CC) SUDMOTUIE. ..........oi ittt e et e e sane e neee s 1102
15.5.1 Purpose of the Counter-Compare SUDMOAUIE..........cccuuiiiiiiiiiiii et 1102
15.5.2 Controlling and Monitoring the Counter-Compare SubmMOdUIE..............cooiiiiiiiiiiiiiiie e 1103
15.5.3 Operational Highlights for the Counter-Compare Submodule.............c.cooiiiiiiiiiiii e 1104
15.5.4 Count Mode TimiNG WaVETOIMNS. .........iiiiiiie ettt b ettt s bt e e sbb e e e et e e sne e e e naneeas 1105
15.6 Action-Qualifier (AQ) SUDMOAUIE. ..........ooiiiiii ettt e st e sne e e nbne e e aabeeenaes 1107
15.6.1 Purpose of the Action-Qualifier SUDMOAUIE............cc.oiiiiiiiii e 1107
SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025 F28E12x Real-Time Microcontrollers 9

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS
INSTRUMENTS
Table of Contents www.ti.com
15.6.2 Action-Qualifier Submodule Control and Status Register Definitions. ..o 1108
15.6.3 Action-Qualifier EVENT PriOITY.......cooiiiiiii ettt 1110
15.6.4 AQCTLA and AQCTLB Shadow Mode OpPErations...........c.ceeiriiiiiiiiieiiiee ettt neee s 1111
15.6.5 Configuration Requirements for Common WavefOorms..........oouiiiiiiiiiiiii e 1113
15.7 Dead-Band Generator (DB) SUDMOAUIE..........c.uiiiiiiiiii ettt
15.7.1 Purpose of the Dead-Band Submodule
15.7.2 Dead-Band Submodule Additional Operating MOGES. ...........oiiiiiiiiiiie e 1119
15.7.3 Operational Highlights for the Dead-Band SUbMOAUIE..............c..ooiiiiiiii e 1121
15.8 Trip-ZoNe (TZ) SUDMOGUIE. ........eiiiiiiieiie ettt a e st et e e bt e rab e e e s be e e e st e e e nane e e e naneeean 1125
15.8.1 Purpose of the Trip-Zone SUDMOAUIE...........cocuiiiiiiiiiii e 1125
15.8.2 Operational Highlights for the Trip-Zone SUubmMOAUIE.............cc.ooiiiiiiiiiii e 1126
15.8.3 Generating Trip EVENT INTEITUDES. .......oii ittt e et e e nanee s 1128
15.9 Event-Trigger (ET) SUDMOTUIE. .........uiii ettt ettt et e e et e e st e e senee s 1129
15.9.1 Operational Overview of the MCPWM Event-Trigger SUbmOodule.............cooiiiiiiiiiiccee e 1130
15.10 PWM CroSSDar (X-BARY)........eiitieiieeitieiieetie et esiee st stee et e s te e bt e ste e e bt e aaee e beeameeanbeesseeeseessbeaseeenbeesbeeanseenteeanseenneeans 1133
BT R RS T 1= 1 (T PSPPSR PPP 1135
15.11.1 MCPWM EXGMPIES.... oottt sttt et b ettt ettt e bt e ehe e en bt e saeeembeesseeembeesebeenbeesnbeenbeesnneeneas 1135
15.12 MOPWIM REGISTEIS. ...ttt ettt ettt b e e ettt e ea bt e e bt e e aa b et e 1a bt e e ekt e e e anbe e e sab et e e bt e e e eaneeesneee s 1138
15.12.1 MCPWM Base AdAress TaAbIE.........uuii ittt ettt e ea e et e bt e e aab e e e s e e s nneee s 1138
15.12.2 MCPWM_BCH_REGS REGISIEIS. ....cuueiiitieiiiieiie ittt ettt ettt et et e e st e st e st e sab e e sseeembeesbeeeseesaseesbeeenneeees 1139
15.12.3 MCPWM_2CH_REGS REGISEIS. ...ccuueiiitieitieiiie ittt ettt tee ettt e st e st e st e saeesabeesseeembeesseeeseesnneesbeesnneenes 1238
16 ENhanced Capture (BCAP).......co ettt e bt e et e oo bt e e et bt e e eab et e s be e e e b bt e e eabee e sne e e e an b e e e e 1304
LR a1 1o o [N L1 oo O PSPPI 1305
L B =T 10T TSP PPN 1305
16.1.2 ECAP Related COllAteral...........coouuiiiiiiiiiiiie ettt ettt ettt e e ab et e st e e st e e e aate e e nanees 1305
LI B T=TTod ] o] (o] T PP PP PP PP PRO 1305
16.3 Configuring Device PiNs fOr the @CAP.........oo et e b s anbe e e nanees 1306
16.4 Capture and APWM Operating MO . ........o.uuii ittt et e bt e et e e nnee e e naree s 1308
16.5 Capture MOAE DESCIIPLON. ...ttt b et a et e et e e e bt e e sttt e e bt e e e abb e e e aate e e nneeeenabeeean 1310
T6.5.1 EVENE PrESCAIET ...ttt ettt h et oo ettt e ettt e e eaa e e e e a bt e e e bt e e e ebb e e e ettt e nnneeennnee s 131
16.5.2 Edge Polarity Select and QUAITIET............ccuuiiiiiii et e e e et e e s e e e sab e e e enseeeenes 131
16.5.3 ContinUOUS/ONE-SNOt CONIIOL........cuiiiiiiiie ittt et e e sb e e et e snee e e naneeeas 1312
16.5.4 32-Bit Counter and Phase CONMIOL........c.c.uiiiiiiiiiiie ittt ettt sb et e e e e neee s 1313
16.5.5 CAPT-CAPA REGISIEIS. ... eietieitiieitie ettt ettt ettt e et e e bt e st e e beesa b e e saeeaabeesheeeaseesabeesbeeemeeenbeeenseenbeeanbeenneeennes 1313
16.5.6 @CAP SYNCAIONIZATION. ...ttt ettt ettt e bt e e et e e e sb e e e aab e e e saneeesneee s 1313
LR A (01 (=T 0] o) SO0 o1 (o) PSPPSR TPPPTI 1314
16.5.8 Shadow Load and LOCKOUL CONTIOL..........eiiiiiiiiiiie ittt ettt e it e et snne e nanee s 1316
16.5.9 APWM MOGAE OPEIAtION. ......ueeiiiiiieiitie ettt ettt e et e ettt e s e bt e e et bt e e eabe e e sab e e e e anbe e e eaneeeaneee s 1316
16.6 Application Of the @CAP MOGUIE..........cocuiiiiiii ittt b et e s bt e e it e e et e e snee e e nabeeeas 1318
16.6.1 Example 1 - Absolute Time-Stamp Operation Rising-Edge Trigger..........ccccviiiiiiiiiiiii e 1318
16.6.2 Example 2 - Absolute Time-Stamp Operation Rising- and Falling-Edge Trigger.........ccocuvviriiiiiiieeeniieeeiee e 1319
16.6.3 Example 3 - Time Difference (Delta) Operation Rising-Edge Trigger.........c.coeiiiiiiiiiiiiiie e 1320
16.6.4 Example 4 - Time Difference (Delta) Operation Rising- and Falling-Edge Trigger..........cccocoeeiiieiiiiiciieee e 1321
16.7 Application Of the APWIM MOGE.........ooiiiiiiiiie ittt e bt e ettt e st e et e e st e e nnee e e nareeeas 1322
16.7.1 Example 1 - Simple PWM Generation (Independent Channels)...........cccooiuiiiiiiiiiiiciiiieeeic e 1322
LR SIS T 1T (TSP PPPP PP 1322
16.8.1 ECAP EXAIMPIES. ...c.ueieiiiiiieeiie ettt ettt ettt et h ettt e st e e bt e ea et ekt e emee e bt e embe e s eeenbeeemeeenbeesbeeenseesmeeenbeeanneeees 1322
T6.9 ECAP REGISTEIS. ...ttt h ettt o bt e e e et e e e bt e o bttt e s bt e oo e b et e e b e e e e st et e sabe e e e bb e e e ente e e nanes 1323
16.9.1 ECAP Base AdAress TabIe........coouiiiiiiiiiiii ettt sttt e bt e ettt sne e it e et e s 1323
16.9.2 ECAP_REGS REGISIEIS. ....ccueiiiiieiie ittt ettt sttt et b et be e s et e ehe e eabe e she e e abeesabeesbeeemeeesbeeambeenbeeanbeenneeenns 1324
17 Enhanced Quadrature Encoder Pulse (€QEP)..............ooo i 1343
LA a1 1o To 18 L1 (oo PSPPI 1344
17.1.1 EQEP Related COllAtEral.........couiiiiieiie ettt ettt b et b e st esaeeenbeesbeeenbeesnbeenbeeenneeees 1346
17.2 ConfiGUNG DEVICE PINS......coiiiiiiiiiii ittt ettt e ettt e s bt e e sttt e ettt e e bb e e e aabe e e snte e e nnbeeeanbeeenans 1346
LRSI L= Ted ] o] (o] T PP PP PPPR 1347
LS TR I =L = T TU USSR 1347
17.3.2 FUNCHONAI DESCIIPON. ...ttt e et st e e e et e e et et e e bt e e e sab et e et b e e enneeesnneeean 1350
17.3.3 €QEP MEMOIY IMBD. ...ttt ettt ettt e e bt e e sttt oo bt e e b bt e e et et e eane e e e sabe e e e bb e e nnee e e naneeean 1351
17.4 Quadrature Decoder UNit (QDU).........eoiiiiie ittt ettt e e st e et e e s e e e s b et e e bt e e e nane e e snee s 1352
17.4.1 Position Counter INPUE IMOAES........cooiiiiiiiiii ittt b ettt e s e e e b e e aate e e nanees 1352
17.4.2 eQEP INPUL POIATITY SEIECHON. ... ...eiiiiiieiiiie ettt sbe e ba e et e e nanees 1355
10 F28E12x Real-Time Microcontrollers SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
17.4.3 PoSition-Compare SYNC OUIPUL.........uiiiiiiieiiiie ittt b et s bt e ra e e et e e snteeesaneeeas 1355
17.5 Position Counter and Control UNit (PCCU)........ouiiiiiiiiii ettt ettt st e e nanee s 1355
17.5.1 Position Counter Operating MOGES..........oi ittt ettt e et et e snee e naneeeas 1355
17.5.2 POSIION COUNEEI LAICN......oiiiiiie ettt e bt e st e s e e b e et e e nnees 1358
17.5.3 Position Counter INItAIZAtION. ..........oiiiii et e st e 1360
17.5.4 eQEP POSItioN-COMPAre UNit........coiiiiiiiiiii ettt e e e e e e san e e e sneee s 1361
17.6 €QEP Edge Capture UNit........ooi ettt ettt e et e et e bt e e e e e e bt e et ne s 1363
(A= T @] = T (o7 g T [o o T TP OP PR 1367
17.8 €QEP UNIt TIMEI BASE......ci ittt ettt ettt s e ekt e e ettt e o bt e e e eb bt e e et et e sn et e e aab e e e aateeesnneas 1368
17.9 QIMA IMOQUIE. ...ttt ettt et e bt et e e ea e e e a bt e e h e e eabeesR bt e aseeeeb e e beeembeesbeeembeesbeeenbeeaneeebeeaneeenneens 1369
17.9.1 MOAES OF OPEIALION. ...ttt b et e et e e h bt e oot et s b et e ook b e e e eabe e e e st e e e sabe e e ebbeeeanneeenaneee s 1370
17.9.2 Interrupt @and Error GENEIAtION. .........oiiiiiii ettt e bt e st e e e nanee s 1371
17.10 €QEP INtEITUDPL STTUCIUIE.......oiiiiiieeeeee ettt e et et e e et b e e e easeeesbaeeeesbeeeansaeesasaeeeasteeesnsaeessneenn 1372
LIRS T 0= 1 (T PSPPSR PR 1373
17111 EQEP EXMPIES.....eieiiitieieietie ettt ettt ettt ettt et e e a et et e e ae e et e e ea et e bt e ea b e e eeeembeesheeambeesbeeenseesneeeteeanneenteas 1373
1712 EQEP REGISLEIS. .....ciiieiieiiiiie ettt ettt e e ettt e ettt e e sttt e e e ateeeesseeessbeeeantsee e sseeessbeeeeasseesanseeessbeeeesseseansaeesnseeean 1375
17.12.1 EQEP Base AdAress TabIe.........oouiiiiiiiiieie ettt ettt et e sttt e s mte e be e e n e e saeeenbeesneeenneeneee 1375
17.12.2 EQEP_REGS REGISIEIS. ....ccuiiiuiieiiie ettt ettt ettt sttt e st esae e sat e e s bt e e mteesbeeenteesseeenbeesneeanbeesneeebee e 1376
18 Universal Asynchronous Receiver/Transmitter (UART)..........cooiiiiiiiiiiii e 1413
LR T a1 1o To [N L] oo PSPPSRI 1414
LR T B =T L 10T T PSPPSR 1414
LR T =] (oYt QDI =To [ =1 o O PSSRSO 1415
18.2 FUNCHONEAI DESCIIPTION. ...ttt ettt ettt e h e e et o bt e e ek et e ea b et e e bt e e e s bt e e eabe e e s be e e e anbe e e saneeesnnee s 1415
18.2.1 Transmit aNd RECEIVE LOGIC. ... .coiueiiiiiiiiiiiie ettt ettt e sbb e e bt e sat e e sane e e ebeeennee 1416
18.2.2 BaUA-RAtE GENETALION. ..ottt ettt ettt ettt s bt e e bt e e eab e e e s b et e e anbe e e eaneeesnnee s 1416
18.2.3 Dat@ TranSMUSSION. ...cuueiiieiiie ittt ettt e b et e ettt e e bt e e a bt e e ea bt e e e bb e e e sttt e sab e e e et b e e e aabeeenaneeeennneeeanee 1417
LR S T T 5] OSSPSR 1417
18.2.5 9-Bit UART IMOE........utiiiiiitie ittt ettt ettt ekttt et s h e e bt e se bt e sheeeab e e sh e e emseesbee e beesmeeeabeeembeenbeesnneenneesnbeans 1418
LR I Sl L O @] o =T - [o] o FO PSPPSR PPTI 1419
LRI A 101 (= 4 U] ) T SRR TP 1419
LRIl WoTo] o] oT-Ted Q@] o 1T =1 1]  FOA O ST PUPRP 1420
LRI I B N @ oY =1 (o] o PSPPSR 1420
18.3 Initialization and CONfIGUIALION. ...........ii ittt ettt sb et e et e st e e sneee s 1422
RS 3RS T 1T (=TSO PP P PPPPOTI 1423
1841 UART EXAMPIES... ittt ettt ettt ettt ettt et e bt e et e eae e e bt e eaee e s beesaee e st e embeeeeeambeeabeeambeesbeeenseesnneeteeaneeenteas 1423
18.5 UART REGISTEIS. ...ttt a et ea et oo h et e ek bt e e sttt o1 e bt e e ek b e e e e ate e e sbe e e e aab e e e ebneeennes 1425
18.5.1 UART Base AdAress TAbIE.......ccouuiiiiiiieiiee ettt ettt e st e e et e s eae e e e aab e e enne e e nnnes 1425
18.5.2 UART_REGS REGISIEIS. ...ttt ettt ettt ettt et sttt e et e st e e et e e s bt e e ateesbeeenbeesmeeenbeesmeeanbeesnteenneesnneans 1426
18.5.3 UART_REGS_WRITE REGISTEIS. ...cceutiiiiiiiiiiiie ettt ettt ettt ettt et e et e sne e e e aab e e stee e enees 1470
19 Serial Peripheral INterface (SPI)....... ..ottt ettt e rab e e et e s e e e e naae e s 1472
RS B a1 1o To [N T (oo O PSPPI 1473
RS B B =T 10T T PP UUPP PPN 1473
LS A = oYt (DI F=To [ =1 o O PSPPSR 1474
19.2 SyStemM-LeVel INTEGIatioN.......coieiii ittt e bt e b e e e sttt e st e b e e et e e naree s 1475
19.2.1 SPIMOAUIE SIGNAIS. ..ottt bt e e bttt e eab e e e s b et e eab e e e sabe e e e ba e e e ante e e nanees 1475
19.2.2 CoNfIGUIING DEVICE PINS. ..ottt ettt ettt eab e e e s b et e e sttt e st e e s ba e e e ante e e nanees 1476
TO.2.3 SPIINEEITUPES. ...ttt e a ettt e ekt e sttt e s bt e e e bt e e eab et e s be e e e anb e e e eanee e e nnee s 1476
LRSI Y RS T o] oo o SO SPRRS 1478
(RSSO 01T = (o] o PP SRUTPPRI 1479
19.3.1 INtrodUCHION 10 OPEIAtION.......ciiitiiiiitie ettt st e e s et e et et e s bt e e e sabe e e e bb e e s anneeesaneee s 1479
T9.3.2 CONErONET IMOTE.........eeiieieieeee ettt bttt et ekt e oo sttt oo bt e oo e bt e e ettt e e bt e e e sab e e e et beeenneeennneee s 1480
LR RS Rl T 4o g 1=t = T oo [ TSP PR O SR 1481
T9.3.4 DAtA FOIMAL. ...ttt e a et e et e e bt e e sttt e 1 bt e ekt e e eab e e e bt e e ab et b e e neee s 1483
19.3.5 Baud RAE SEIECHON. ...ttt e et s et e s hb e e et et sbe e e sab e e et e e 1484
19.3.6 SPI ClOCKING SCREMES........eiiiiitiie ettt bt et e bt e e h e e e et et e e bt e e e sab e e e ebbeenneeeenaneeean 1485
LS RS IS o I o |l O B B T ] o) o o PSPPI PP TR 1486
T9.3.8 SPIDMA TrANSTEIS ...ttt ettt a e e bt e e a bt e ea b et e e ket e e sttt e sab e e e e bb e e eanb e e e nabe e e e bbeennee 1487
19.3.9 SPI HIgh-SpEEA MOGE.........oiiiiiiiiiiiie ettt a e et s e e e bt e e et et e sne e e e nab e e e et e e nnees 1488
19.3.10 SPI 3-Wire MO DESCIIPTION. .....ceiiiiiiiiiiie ittt ettt et e b b e e sa b et e e bt e e e ssb e e e abe e e enneeennneas 1488
19.4 ProgramimMing PrOCEAUIE..........couiiiiiiie ettt ettt e bt b e oo a bt e ettt e e bt e e e 1a bt e e et et e snte e e sabe e e ebb e e s enteeenaneee s 1490
19.4.1 INItialization UPON RESEL. ...ttt e bt e e et e e st e e rab e e et e e nnees 1490
SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025 F28E12x Real-Time Microcontrollers 11

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
19.4.2 ConfigUIING the SPL.... ..ottt e e bt e e sttt e s e e e e bb e e e et et e nnne e e saneeeas 1490
19.4.3 Configuring the SPI for High-Speed MOE............uiiiiiiiiiiii e 1491
19.4.4 Data Transfer EXAMPIE. ... ....ooi ittt ettt e bt e e sttt e sab et e e bb e e e aab e e e s e e e anbreeeanee 1492
19.4.5 SPI 3-Wire Mode Code EXAMPIES........couiiiiiiiiiiiiiiie ettt b e e aab e st e nbn e e et e e nanees 1493
19.4.6 SPI STEINV Bit in Digital AUIO TranSTErS........coiiitiiiiiii ittt e 1495
LRSS IS To] 1T (=TSO PP P PPPP PP 1496
LRSI IS o I =T 0] 1= TSP TPRUP PRI 1496
TO.6 SPI REGISIEIS. ...ttt et h e e et b e h e h e e e b e e e b et e a b et nbe e be e e et nnes 1498
19.6.1 SPI Base AAAress TabIE.......c.uiiiiiiiiiiie ettt ea ettt e hb e e ettt e sne e e e sab e e e et e e nnees 1498
T9.6.2 SPI_REGS REGISTEIS. ....ceiutiiiiiiie ittt e h e ettt e e b et e e ea b et e et et e e a bt e e sas e e e e bb e e e aabeeennneeenaneeean 1499
20 Inter-Integrated Circuit MOAUIE (I2C).............ooo ittt e et e et e sne e sabee s 1518
b0 I (a1 1 (oo (BT i o o PO OPPP PP PP PP 1519
20.1.1 12C Related COllAtEIal.........eiiiiiieiiiee ittt ettt e b e e e sttt e s b et e ek e e e eabe e e sneeeeanbe e e e 1519
20.1.2 FEATUES. ...ttt etttk e bt e oa b4 E e e £ a e et e b et e e R b et e ea bt e e e R e et e b bt e e eabe e e nnn e e e anbe e e e 1520
20.1.3 Features NOt SUPPOIEA. ... ..eeiiiiiiiiiie et b ettt bbbt e e st et e s bb et e st e e abe e e e nb e e e nanees 1520
20.1.4 FUNCHONAI OVEIVIEW.......ceiieiii ittt e ettt ekt oottt e e bt e e e ah b et e ettt e e sb e e e esbe e e eabeeeeanneeeanbeeenans 1521
PO R O fo ol CT=T o T=T = | o o T OSSP PP PPPR 1522
20.1.6 12C Clock Divider Registers (I2CCLKL and I2CCLKH).........oiiiiiiiiiii et 1523
20.2 CoNfiGUING DEVICE PINS.....cciiitiiiiiiie ittt b ettt r bt e o bt e e e sttt e e bt e e e ek b e e e aat et e nane e e e anb e e e aateeenanees 1524
20.3 12C Module Operational DEtailS. ...........coiiuiiiiiiiie et 1524
20.3.1 Input and OULPUL VOIAGE LEVEIS.......co..eiiiiieei ettt ettt e e e naee 1524
20.3.2 Selecting PUIUD RESISIONS. .......iiiiiiiiiiie ettt e bt e rab et e s e e e b e e e aate e e snees 1524
20.3.3 DAA ValIdity . .....eeeeeeie ettt h et e e bt e e e ah b et e e n e e e s nn e e e aneeeaa 1524
20.3.4 OPEratiNg MOGES. ...ttt e ettt h e oa b et e ettt e e ae e e aa b et e et bt e e bttt e aa b e e e e bt e e e nnneeeabeeenan 1525
20.3.5 12C Module START and STOP CONItIONS. ......c.uiiiiiiiiiiiie ettt e et e b e e e sibee e e 1529
20.3.6 Non-repeat Mode versus Repeat MOGE. ..........c.uiiiiiiiiiii ittt et e e e e 1530
20.3.7 Serial Dat@ FOIMMATS. .......eiiiiieiiiiit ettt e ettt oo b e e ea b et e et et e e b bt e e e b et e e nt e e e nane e e neee s 1530
20.3.8 ClIOCK SYNCRIONIZALION. .......eeiiiitie ettt et e sa bt e e bt e e b et e e e s b e e e ebee e e snneeesnbeeenans 1533
20.3.9 CIOCK STrEICRING. ... ettt ettt ea e e e s et e ek bt e e st et e sabe e e et bt e e aabeeesneeeeanbeeenaee 1534
PR T L0 N o1 1= 111 ] o PO PP OPPR 1536
20.3.11 Digital LOOPDACK MOTE.........eeiiiiiiiitite ettt a e bt e et e s abe e e s be e e e st et e naneeesnnnee s 1537
20.3.12 NACK Bit GENEIALION. ...ttt ettt e et o bt e e ea b et e et et e e ab e e e s abe e e ente e e saneeesneee s 1538
20.4 Interrupt Requests Generated by the 12C MOAUIE. ...........oiiiiiiiiiii e 1538
20.4.1 BasiC 12C INTErrUPE REQUESTES........oi ittt ettt ettt e eae e e st e eab e e e aaneeesneee s 1539

A R O o | ol O B [ (=T (U] o T PSP ROPPPTIN 1542
20.5 Resetting or Disabling the 12C MOAUIE.............eii ettt e e e e b s 1542
P SRS T 1= T PP UPROPPPPI 1543
20.6.1 12C Registers t0 Driverlib FUNCHONS. .......cciiuiiiiiii ettt e et e bt e e e e naes 1543
O I O3 == 411 o] [T S PP OPRR 1544
P VL O =T 11 (] £ T OSSPSR UPPPP PPN 1546
20.7.1 12C Bas@ AAress TADIE.......ccouuiiiiiiieiie ettt ettt sa et e e bt e bttt e e b e e e e bt e e ear e e e b e e e 1546
20.7.2 12C_REGS REGISIEIS. .....ceiitiieiitit ettt ettt e ek bt e ettt e s b e et e aa b e e e ettt e e ab e e e e b e e e enr e e e nane e e sneee s 1547
21 Serial Communications INtErface (SCI).........cocuiiiiiiiii et e e 1571
b2 I I (a1 1 (oo (BT i o o T OSSP PP PPN 1572
b I I T =T (0= PSPPSR OU PP OPPPPUPRPN: 1572
21.1.2 SCI REIAIEA COlIALETAL.........eeiiiiieiiei ettt ettt ettt aa bt e et bt e s b et e e aabe e e ebe e e e snseeeanbeeenans 1573

P I IR =] oo [q =T [ =T o S PP PPRR 1573

P I N (ol 11 (=T (0 T PP PPPI 1573
21.3 SCI MOAUIE SiGNal SUMMAIY.......eiiiuiiiiiiie ittt e bt e et e e s b e e e e b bt e e aabe e e sabe e e e aab e e e eabeeesneeeenaneeean 1573
21.4 CoNfiQUING DEVICE PINS.....coiitiiiiiiii ittt h ettt o bt e bt e e ettt e e bt e e e ek bt e e aab et e st e e e aab e e e aateeennees 1575
21.5 Multiprocessor and Asynchronous Communication MOAES..........cc.uiiiiiiiiiiiii e 1575
21.6 SCI Programmable Data FOMMAL..........ooiiiiiiiiie ettt sttt ettt e st e e bt e e enne e e sneee s 1576
21.7 SCI MUltiproCessOr COMMUNICATION. .......ciutiiiiiiee ittt e b et e e eab e e e s bt e e sttt e nane e e e be e e e anteeenanes 1577
21.7.1 Recognizing the AQAreSS BYLe........cui ittt ettt e et e e rabe e e sne e e e aib e e e e 1577
21.7.2 Controlling the SCI TX @and RX FEATUIES. ........ciiiiiiiiiiieiie ettt ettt e e snee s 1577
21.7.3 RECEIPE SEQUENCE.......ceieeiie ittt a e e bt e bt e eab et e e bttt e eh bt e e aa b et e enb e e e eabe e e ebe e e enteeenanes 1577
21.8 Idle-Line MUItIPrOCESSOr IMOGE. ...ttt ettt ettt e bt e e ettt e st e e e ab e e e eabb e e sne e e e saneee s 1578
21.8.1 1A1E-LINE MOAE STEPS. ... .eeiiiiiiiitii ittt e a bt e ettt e o bt e ea b et e et bt e e eab et e s abe e e enb e e e nane e e s neee s 1578
21.8.2 BIOCK Start SIGN@L.......ciiiiieiie ettt h e a bbb e e a e et et e e be et nanees 1579
21.8.3 Wake-Up Temporary (WUT) FIag......cuuieiiei ittt ettt et ste e s eme e e aab e e snne e nnnes 1579
21.8.4 RECEIVET OPEIALION. ...ttt b ettt e ek bt e et et oo b et e e aa b et e et et e s eab e e e sabe e e enbe e e eaneeesneee s 1579
12 F28E12x Real-Time Microcontrollers SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
21.9 Address-Bit MUIIPrOCESSOr MOGE..........coiiiiiiiii ittt et ettt e e e bt e eab e e st e e sat e e e naneas 1580
P R B T=Ta Lo [T g To TR T I [ [ =TT T PSP OTPR 1580
21.10 SCI CommMUNICALION FOMMAL.........iiiiiiie ittt e bt e a e e ea bt e e s bt e e aat e e e sane e e e abb e e e ante e e nanees 1581
21.10.1 Receiver Signals in CommuniCation MOES............ueiiiiiiiiiiiie ettt e e 1582
21.10.2 Transmitter Signals in CommuNICation MOES..........c..eiiiiiiiiiii e 1583
P I B IS O I o ) =T 4 U o) £ OSSP TP UUPRTRPPOPRP 1584
P I I =1 = 1 B = Yo PP P PSRRI 1585
21.12 SCI Baud Rate CalCUIBTIONS. .......coiiiiiiiii ittt a et e e bt e e eab e e e s bt e e e ab e e e nanee e s nnee s 1585
21.13 SCIENNANCEA FEALUMES........eeiiiiiii ittt e bt e ettt e bt e e sh e e e et e e et e e e aab e e e aateeesnes 1586
21.13.1 SCI FIFO DESCIIPION. ...ttt ettt ettt ettt ea et e ekt e e b et e e s ab et e e ket e e st e e e sab e e e eabaeeeaateeesaneeeebbeenanee 1586
21.13.2 SCHAUIO-BAUA. ...ttt e h e e b et e e bt e e ab e e e e bt e enb e e e nane e e e nnee s 1588
21.13.3 AULODAUA-DEIECE SEQUENCE. ...ttt ettt st e et e e eabe e e sbeeeeaabeeenaee 1588
P I S To 11T T PP UPRPPPPPI 1589
P I O B T O B =T 14T o= T OSSP PPPR 1589
P I BT 1O I =T 151 (=] £ T PSPPSRI 1591
21.15.1 SCI Base AdAress TAbIE.......cocuiiiiiiiiiiiee ettt et e et e s ab e e e sab e e e eate e e eaneeesneee s 1591
21.15.2 SCI_REGS REISTEIS. .....eeiuteeiiitiiieitit ettt ettt e ettt e bt e e aa bt oot et e e be e e e aa b e e e ebe e e e ease e e aabe e e enb e e e nanes 1592
22 ReVISTON HISTOTY ...ttt e e e bt he et oo s bt e e bt e oo h st e e et et e eabb e e e eab e e e eabeeenneeeenaneeeas 1614
List of Figures
Figure 3-1. Device INterrupt ArCRITECIUE. .........ooi et e bt e e e e e e breeeaes 59
Figure 3-2. Interrupt Propagation Path.............ooiiiiiiiii et st 60
Lo [0 B Ay (=T 4 I 1 (o O PSP PO U PP OUPPPPRRNE 65
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 70
FigUure 3-5. ClOCKING SYSIEM......coiiiiiiiiii it b e ettt e s bt e e b bt e e et et e e b et e e aa b et e e be e e e ann e e e s abeeennee e e nanes 71
FIGUIPE 3-6. SYSEEM PLL.....eoie ettt a e e ettt o bt e e h bt e e et et e o b e e e e an b et e e bt e e e be e e e en b e e e nnr e e e nnree s 72
Figure 3-7. Single-ended 3.3V EXErNal CIOCK..........iiiiiiiiiiiiee et 73
Figure 3-8. EXIErNAl CrySTal........oouiiiiiiiiiii ottt ekt e et et e s b et e e aa b et e e b et e e b et e e e n b e e e nnr e nnre e 73
Figure 3-9. EXErNal RESONAION. ........oiiiiiiiiiiii ettt s bt e e e et e ettt e s a e e e aa b e e e ebe et e ean e e e e b e e e nnne e e nannes 74
Figure 3-10. MissSing ClOCK DeteCION LOGIC. ... .cciiutiieiiiieiiiie ettt ettt et e e e sne e e e aareeeas 82
(o [0 (= R O o O B T 1 1= OO PP O U PPV PP PPPR 83
Figure 3-12. CPU Timer Interrupt Signals and OUpUt SIgNal...........ccooiiiiiiiiiiii e 83
Figure 3-13. Watchdog TIMeEr MOGUIE.............ooiiiiiiee ettt et e et e et e s e e s e e e nn e e snees 84
Figure 3-14. MemOry ArChIECIUIE. ..ottt e e e b e e s st se e e e e be e e e aate e e 91
Figure 3-15. Arbitration Scheme on Global Shared MEMOTIES. ..........ccoiiiiiiiiii e 92
FIGUIE 3-16. TIM REGISTE .. ...eei ittt ekttt e o bt e e a bt eea b et e e b st e e aa b et e eabe e e e eb b e e e aateeennreeenaneeean 100
FIGUrE 3-17. PRD REGISIE ...ttt bt a et et e ekt e e et et e s et e e ea b et e et et e s b e e e e aa e e e enneennneas 101
FIGUre 3-18. TCR REGISTEN ... ..ttt e h et e bt e e bt e e aa bt e oo bt e e e be e e e sttt e san e e e ettt e e eateeenane s 102
FIGUrE 3-19. TPR REGISIE.....cei ittt a e et e e bt e et et e e bt e e ekt e e ea b et e s ne e e e es b e e e et et e nneeeenaneeens 104
Figure 3-20. TPRH REGISIEN. ... ...ttt sttt e e h et e e e bt e e e bttt e e s e e e s be e e e nb e e e nane e e e nnreeeas 105
Figure 3-21. PIECTRL REGISTEN ...ttt ettt et e e ettt e et et e e bt e e aa b et e sab et e e ebb e e e eabeeennreeenaneeean 108
FIGUre 3-22. PIEACK REGISIE ......coiiiiiiitiei ettt ettt ettt e bt e e e bt e ettt e e bt e e aa b et e sabe e e e es b e e e et e e e nneeeenaneeeas 109
Figure 3-23. PIEIERT REGISTEN ...ttt ettt e ettt e ettt e e bt e e e st et e e bt e e e shb e e e aabe e e nnre e e saneeeabeeenan 110
Figure 3-24. PIEIFRT REGISTE......eei ittt ettt ettt e et e ae e e sa bt e e et e e e ae e e e s be e e e abn e e e anneeenaneee s 111
Figure 3-25. PIEIERZ REGISTEN.........uiiiiiiiiiiti ettt h et e ettt e e bt e st et e e b et e e ehb e e e aabe e e nnee e e naneeeabneenan 112
Figure 3-26. PIEIFR2 REGISTE ... ...ci ittt ettt e e et e st e e sa bt e e e bb e e e ae e e e ss e e e e bn e e e anneeenaneee s 113
Figure 3-27. PIEIERS REGISTEN.......c..uiiiiiiiiiiitii ettt ettt h et e ettt e s bt e e a b et e s b et e e ebb e e e aabe e e nnr e e e naneeeabneenan 114
Figure 3-28. PIEIFRS REGISIE ... ...ci ittt ettt e et e e h et e e sa bt e e e bb e e e ab e e e s ne e e e bn e e e enneeenaneee s 115
Figure 3-29. PIEIERES REGISTEN ... uiiiiiiiiiitet ittt e bttt e et e e bt e e st et e e b et e e sab e e e aabe e e nnre e e nnneeeabneenan 116
Figure 3-30. PIEIFRA REGISIE.......ei ittt ettt e et et sa et e sa bt e e e bb e e e ae e e e aebe e e e bn e e e enneeenneee s 117
Figure 3-31. PIEIERS REGISTEN.........uiiiiiiiiiiti ettt ettt h et e e e s bt e e e st et e e b et e e ehb et e eabe e e snre e e snneeeabneenan 118
Figure 3-32. PIEIFRS REGISIE.......ei ittt ettt e et e a et sa b e e e e bb e e e st e e e ssbe e e e bn e e e enneeesaneee s 119
Figure 3-33. PIEIERG REGISTEN.........ueiiiiiiiiitiie ettt ettt h et sttt e a et e e e bt e e e sttt e e s e e e s be e e enbe e e naneeesnnreeean 120
FIgure 3-34. PIEIFRG REGISTE.......ei ittt ettt e e bt e e ea et s et e e e h bt e e et et e sn e e e e aa e e e atneennneas 121
Figure 3-35. PIEIERT REGISTEN ...ttt ettt h e e it e ettt e e e h et e e e bt e e e sttt e ease e e s be e e enb et e naneeesnnreeean 122
FIgUre 3-36. PIEIFRT REGISE......eei ittt e e bt e e e ettt e s et e ek bt e e et e e e sn e e e aa e e e atneennneas 123
Figure 3-37. PIEIERS REGISTEN.........ueiiiiiiiiiiii ettt h ettt e et e e a e e e ettt e e sb et e ean e e e e be e e e st e e e naneeesnnneeeas 124
Figure 3-38. PIEIFRS REGISIE.......ci ittt e bt e ettt s et e e e b et e et et e sne e e e aa e e e atneennneas 125
Figure 3-39. PIEIERG REGISTEN.........ueiiiiiiiiiiii ettt e ettt ettt e oo h et e e bt e e e sb et e ean e e e s be e e esbe e e nneeeeanreeeas 126
Figure 3-40. PIEIFRO REGISTE.......ci ittt ettt e e bt e e ettt s et e ek b e e e et et e sbe e e aa b e e e atneennneas 127
SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025 F28E12x Real-Time Microcontrollers 13

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Figure 3-41. PIEIERTO REGISTET........eiiiiiiiiiiii ettt ettt a et e s bt e e ettt e et e et bt e e st e e e nneeesnareeean 128
Figure 3-42. PIEIFRTO REGISTET.....ccoiuiiiiiiiiiiieie ettt ettt a ettt e e bt e e e ettt sttt e e h bt e e et e e e s bt e e e aa b e e e sabeeesnneas 129
Figure 3-43. PIEIERTT REGISIEN ...ttt ettt s e e b et e e b e e s e e s e e s be e s eneeaeesaneens 130
Figure 3-44. PIEIFRTT REGISTE..... ..ottt ettt e s e e st e s b e e e e e e sae e e eeesae e neas 131
Figure 3-45. PIEIERT2 REGISIET........uiiiiiiiiiiii ettt ettt e a e e s bt e e sttt e e ab e e e bb e e e nb e e e nne e e s naneeean 132
Figure 3-46. PIEIFRT2 REGISTEN.......coiuiiiieie ettt s e e s e sb e st e s e e e sae e e st e e e e enee s 133
FIigure 3-47. SCSR REGISIE ...ttt s b e e e s e e et e e s ae e st e e s an e e sbe e s neesaeeeanas 135
Figure 3-48. WDCNTR REGISIEN........ooiiiiiiie ettt e e e et e e s e et e e ae e b e s ene e sae e 136
Figure 3-49. WDKEY REGISTE......cciitiiiitiei ettt h ettt o bt e e et e ea et e o bt e e aa b et e sabe e e e ebb e e e aabeeenneeeesabeeean 137
Figure 3-50. WD CR REGISTEN. ...ttt et st b e s h e b e e s aa e e s b e e s aae e et e e e e e e abe e sar e e s seesreesaneeanee e 138
Figure 3-51. WDWECR REGISIEN........ooiii ettt e s e e s h e e e ae e sae e e s be e s e e e re e s neenee e 140
Figure 3-52. NIMICF G REGISTET......coueiiiitiei ittt ettt b ettt e e bt e e st oo ettt e o b et e e st et e sabe e e e abb e e e anbeeenneeeenaneeeas 142
Figure 3-53. NIMIFLG REGISIEN.........coiiiiieie e b e s e eb e s e et e e sae e e sb e e saeeeanee s 143
Figure 3-54. NMIFLGCLR REGISTEN ... ..ooiiiiiiiiiie ettt e e e s e s ea e e be e sen e e saeesane e 145
Figure 3-55. NMIFLGFRC REGISTE.......eiiiiiiiiiiii ittt ettt e ettt e bt e sab et e et e e eat et e e b e e e ebne e e enneas 147
Figure 3-56. NMIWDCNT REGISTEI........oiiuiiiiiiie ittt sttt e e e b e ae e e b e s ene e sae e 148
Figure 3-57. NMIWDPRD REGISIEN......... .ottt ettt e e s e et e e s e e e b e e s e e e b e e s b e e s e e san e e saeesanee e 149
Figure 3-58. NMISHDFLG REGISET.........oiiiiiiiiiieii ettt st e s b e e e sb e b e e ae e s e e saeesanee e 150
Figure 3-59. ERRORSTS REGISIEN. ... .eiiiiiiiiiiiii ittt ettt s bt e e s bt e e et e e eat e e e s bt e e enne e e eaneas 152
Figure 3-60. ERRORSTSCLR REGISIEN ... ..ottt st s e e s s 153
Figure 3-61. ERRORSTSFRC REGISIEN.......c.uuiiiiiiiiiie ittt e et e s s e e ae e 154
Figure 3-62. ERRORCTL REGISIEN.........eiiiiiiiiiiie ettt e e e s e e s b e e s ha e e be e saneesneesane e 155
Figure 3-63. ERRORLOCK REJISIET.......ccuiiiiiiiiiiii ettt e e e e e s b e e s ba e e be e sen e e seeesane e 156
Figure 3-64. XINTACR REGISTE ........ooi ittt s e e st ae e s bt e s b e e et e e sae e et e e sae e e 158
Figure 3-65. XINT2CR REGISIEN ... ..ottt st st s e e st s b e e e b e e sae e e e e e sae e e 159
Figure 3-66. XINT3CR REGISE .........oi ittt e e e s s b e st e sae e e se e e sae e ns 160
Figure 3-67. XINTACR REGISIE ... ..o ettt ae e st e e s b e e e b e e sae e e se e e s e e 161
Figure 3-68. XINTSECR REGISTE ... ..ottt a ettt o bt e e a bt e e eab et e e be e e ab et e eane e e e bt e e e anteeenanes 162
Figure 3-69. XINTACTR REGISIEN........ueiiiiiie ettt h e e ea e s ae e et e e sae e e b saneenee s 163
Figure 3-70. XINT2CTR REGISIE........ueiiiiie ittt e e s h e e b e s e e e b e e sae e e sr e e saneenee s 164
Figure 3-71. XINT3CTR REGISIE......c..uiiiiiiii ittt b e e s b e sa e s e et e e sae e e sb e e saneenee s 165
Figure 3-72. SYNCSELECT REGISTEN ..ottt ettt et s b e e ab et e et bt e e eae e e e aabe e e nnne e e eaneas 167
Figure 3-73. ADCSOCOUTSELECT REGISIE ......c.uiiiiiiii ittt 168
Figure 3-74. SYNCSOCLOCK REGISIET.......couteiiiuiiieiiiie ittt ettt et e et e s bt e e s h bt e e e be e e ss b e e e sa b e e e e bbe e s aneeeennneeas 170
Figure 3-75. DMACLASRCSELLOCK REGISET.......c..eiiiiiiiiii ettt 172
Figure 3-76. DMACHSRCSELT REGISTEN........ueiiiiiiiiiiiie ettt st h et e et e st e s e e e et e e e enreeenane s 173
Figure 3-77. PARTIDL REGISTET. ..ottt ettt ettt a e ettt ekt e oo a bt e ek bt e e sbe e e sane e e e sbb e e e aabeeennreeeneneeas 175
Figure 3-78. PARTIDH REGISTEN. .......ei ittt ettt e bt e e e a et e et et e e bttt e sabe e e e be e e e sbe e e nabeeeabneennee 176
FigUure 3-79. REVID REGISTET......uutiiiitiiiitit ettt ettt e bt e ea et e sh b et oot et e e s et e e eab et e e bbe e e aabe e e e beeeenneeenaneas 177
Figure 3-80. DC_MEMORY REGISTEN.......cuuiiiitiie ittt ettt ettt e et e e ab e e e s b et e e b bt e e e ab et e sane e e e an b e e e eateeennees 178
Figure 3-81. PERCNF REGISIEN. ... ittt et e e s e e s e e s e e s be e s ia e e ebe e seb e e saeesanee e 180
Figure 3-82. TRIMERRSTS REGISIEN ...ttt ettt e e e sae e e e 181
Figure 3-83. SOFTPRES_PROC_INFRA REGISIEN ...ttt 182
Figure 3-84. SOFTPRES_CTRL_PERIPH REGISIEN........coiiiiiiiii e e 183
Figure 3-85. SOFTPRES_COMM_PERIPH REGISIEN......c..iiiiiiiiiii et 185
Figure 3-86. SOFTPRES_JTAG REGISIEN ... ...t s 186
Figure 3-87. TAP_STATUS REGISIE ......ceiiiiiiiiit ittt e ettt s bt e et e ettt s bt e e st e e eane e e e bb e e e ante e e nanees 187
Figure 3-88. ECAPTYPE REGISIEN ...ttt sttt et e e st e s b e e e e sbe s s be e s see s n e e saneenee e 188
Figure 3-89. TAP_CONTROL REGISIEN. .......eiiiiiiiiitit ettt et ea et st e bt e e aab et e sn e e e e an b e e eneeesnees 189
Figure 3-90. CLKCFGLOCK REGISTET........uiiiiiiiiiii ettt ettt et e e e sae e e ee e 191
Figure 3-91. CLKSRCCTLT REGISIE......ei ittt ettt e bt e aa et e ettt e s bt e e st et e sane e e e bt e e s ante e e nanes 192
Figure 3-92. CLKSRCCTLS REGISIEN. ..ottt s e st e s b e e e b e sae e e e e e s e e 194
Figure 3-93. SYSPLLCTL REGISIEN...... oottt s e e e e et sae e e se e e s e s 195
Figure 3-94. SYSPLLMULT REGISTEN........ccuiiiiiiiieii ettt sttt e s e e b e e e e b e e st e e ae e sane e s e e sne e e 196
Figure 3-95. SYSPLLSTS REGISIE ... ..eii ittt ettt e bt e e ettt e st e e e e a bt e e et et e sbe e e aa b e e e sbneesnneas 197
Figure 3-96. SYSCLKDIVSEL REGISIEN........ .ottt et sttt e e e sb e s e e 198
Figure 3-97. XCLKOUTDIVSEL REGISIEN.........oiiiiiii it be e s 199
FIGUre 3-98. LOSPCP REGISIEN......cciitiiiiiiii ittt ettt ettt b e ettt o et e e bt e e aa bt e e s bt e e e h b e e e e abe e e eb e e e e sa b e e e abneesnneas 200
Figure 3-99. MCDCR REGISTET........uiiiiiiii ittt e et e bt e o bt e ek bt e e eabe e e e be e e st et e nane e e e bt e e e ante e e nanes 201
Figure 3-100. XTCNT REGISTET......ciuieiiiiiieiiii ettt ettt bt e e aa b et e sttt e e h et e e aa bt e e e s bt e e eaa e e e s be e e enbe e e naneeeananeeeas 202
Figure 3-101. XTALCR REGISTEN ...ttt ittt ettt st e e bt e e sttt e 1 bt e e ettt e e eane e e sabe e e e bt e e e aaneeesbeee s 203
14 F28E12x Real-Time Microcontrollers SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
Figure 3-102. XTALCRZ REGISIEN. ... ..ttt ettt e et e e bt e e e sttt e 1ab et e ettt e e eab e e e s be e e e st e e e eaneeesneee s 204
Figure 3-103. CLKFAILCFG REISTEN......c.uiiiiiiiiiiiie ettt a e e bt e e a et e e s b et e e b bt e e eab e e e et e e e ente e e nnneas 205
Figure 3-104. CLKSRCSTS REGISIET........uiiiiiiiieitiie ettt b et s et e e e h et e et e e s b e e e e aa e e e abneesnneas 206
Figure 3-105. CPUSYSLOCK REGISIET.......cciuiiiiitiie ittt ettt et e ettt sab et e bt e e st e e sb e e e e as b e e e abaeenneeas 209
Figure 3-106. PIEVERRADDR REGISIE .......ccitiiiiiiiiiitit ettt ettt bttt e bt e st e et e e eae e e aab e e e enne e e eanees 210
Figure 3-107. SIMRESET REGISIEN........eiiiiiiiiiiii ettt a bt eab et e be e e e st et e et e e s bt e e et e e nanees 211
Figure 3-108. LPMOCR REGISIE......ccoiutiiiiiiii ittt ettt bt a ettt e e bt e e e et e s bt e e e ek b e e e et et e sbb e e e ea b e e e abneesnneas 212
Figure 3-109. GPIOLPMSELD REGISTET.......c.tiiiiiiiiiiiie ettt ettt ettt e bt e e et et e sb e e e e ebb e e e enbe e e sneeeenaneeeas 213
Figure 3-110. GPIOLPMSELT REGISIE......ciiiuiiiiitiie ittt e bt e ettt s bt e e et e e eane e e s b et e e bt e e e eaneeesneee s 216
Figure 3-111. TMRZ2CLKCTL REGISTEN.....ccutitiiiiiieiiiie ettt et et e e eab e e e s b et e e bt e e e eab e e e e be e e eanne e e e 219
Figure 3-112. RESCCLR REGISTEI. ... .eei ittt e bt e e e st et e s bt e e e b bt e e eabe e e s be e e e bt e e e eaneeesbeee s 220
FIGUre 3-113. RESC REGISTEN . .....co ittt ettt e bt e sttt e s bt e e a et e e s et e s bt e e e st et e snte e e abbeeeanbeeenans 222
Figure 3-114. CMPSSLPMSEL REGISIEN ... ..ottt ettt e et e s bt e ettt e e sbe e e s nbbeeeanbeeenans 224
Figure 3-115. CLKSTOPREQ REGISTE.......ciiiiiiiiiiii ettt ettt s bt e bt e et et e s bt e e sab e e e e bn e s nbe e e saneeas 226
Figure 3-116. CLKSTOPACK REGISIEN. ... ..eiiiiiiieiiiie ittt ettt e et e e et e s b e e aa e e ebneesnneas 227
Figure 3-117. USER_REG1_SYSRSN REGISIEN........iiiiiiiiiiitii ettt nr e 228
Figure 3-118. USER_REG2_SYSRSN REGISIEN........iiiiiiiiiiiii ettt ettt nr e 229
Figure 3-119. USER_REGT_XRSN REGISTEN ...ttt ettt ettt et s et e e st e ettt e e eaneeesneee s 230
Figure 3-120. USER_REG2_XRSN REGISIET........ueiiiiiiiiiiiii ettt ettt ettt e sbb e et esnee e e naneeeas 231
Figure 3-121. USER_REG1_PORESETN REGISIEN. ... .ottt ettt 232
Figure 3-122. USER_REG2_PORESETN REGISIEN. ... ..ttt ettt 233
Figure 3-123. USER_REG3_PORESETN REGISIEN. ... ..ottt 234
Figure 3-124. USER_REG4_PORESETN REGISIEN. ... ..ttt ettt 235
Figure 3-125. PERCLKCR REGISIE......cc ittt ettt e bt a et e et e e b e e e ettt e s b e e e e na b e e e eatneesnneas 236
Figure 3-126. SYS_ERR _INT_FLG REGISIEN ..ottt ettt ettt e s et e et e s rne e e sane s 238
Figure 3-127. SYS_ERR _INT_CLR REGISIEI. ... ..eiiiiiiiiiiie ettt e e aee e 240
Figure 3-128. SYS_ERR _INT _SET REGISTEN....ccciutiiiiiiiiiiiie ettt sttt ettt e e e e be e e eae e e e sane s 242
Figure 3-129. SYS_ERR _IMASK REGISIEN........ueiiiiiieiitii ettt ettt et e ettt et e e abe e e enne e e nnnees 244
Figure 3-130. DXLOCK REGISTET.........eiiieiiiiiiie ettt ettt b e e et oa bt e e bt e e aa b et e sabe e e e ebb e e e eabeeenneeeenaneeeas 247
Figure 3-131. DXCOMMIT REGISTE ... ..eiiiiiieiiiie ittt ettt e e e e et e b et e e sab e e e et et e e me e e e aa b e e e enneeeenneas 248
FigUure 3-132. DXTEST REGISTET.....cciiutiiiiiiiiiiiie ittt ettt e bt ettt e et e e bt e e sttt e eabe e e e b b e e e eab et e sabe e e e aa b e e e aabneennneas 249
FIGUre 3-133. DXINIT REGISTEN......ceiutiiiitiie ettt ettt o bt e e et e e ettt e e bt e e aa b et e eabe e e e ebb e e e eabeeenneeeenabeeean 250
Figure 3-134. DXINITDONE REGISTET...... ..ottt ettt st e s h e e e bt e s s bt e e sab et e et e e e nnr e e e nnne s 251
Figure 3-135. DXRAMTEST_LOCK REGISIE.......ci ittt ettt ettt ettt bb et e e eb e e s bne e e nanees 252
Figure 3-136. GSXLOCK REGISIET......cciiutiiiiiiie ittt ettt e bt ettt e e bt e e e bt e e e sttt e e ab e e e e be e e e st e e e naneeesnnneeean 253
Figure 3-137. GSXCOMMIT REGISTET........eeiiiiiiiiiiie ettt bt e b e e et et e ss bt e e sa b e e e ebb e e s enteeenane s 254
FIgure 3-138. GOXTEST REGISIEN. ... .ttt et b ettt e bt e e e ettt e sb bt e e ebb e e e enbeeenneeeenabeeeas 255
Figure 3-139. GSXINIT REGISIET.........eiiiiiiiiiti ettt ettt e bt e e e s bt e e sttt e e bt e e s be e e e nbe e e sneeeananeeeas 256
Figure 3-140. GSXINITDONE REGISIEN......ccoiutiiiiiiie ittt ettt e a et e e bt e e sttt e sab et e e abb e e e aabe e e nneeeenaneeeas 257
Figure 3-141. GSXRAMTEST_LOCK REGISTEN.........eiiiiiiiieiiiie ittt ettt sttt et e e e e eane e s nneas 258
Figure 3-142. ROM_LOCK REGISTEN........ueiiiitiieiiiie ettt ettt b e e e ettt s ettt e e bt e e st et e sabe e e e ebb e e e aabeeenneeeenaneeeas 259
Figure 3-143. ROM_TEST REGISTE......eeiuiiiiiiiiiitie ettt ettt e bt e sttt s et e e bb e e e sttt e sab e e e e na b e e e abeeesneeas 260
Figure 3-144. ROM_FORCE_ERROR REGISIE.......ciiiiiiiiiiii ittt ettt ettt e ab et e e e e ene e s 261
Figure 3-145. UCERRFLG REGISTEN........uiiiiiiiiiiiii ettt ettt h et s bt e e b e e st e e et e e e st e e e nane e e s nneeeeas 264
Figure 3-146. UCERRSET REGISIEN........uiiiiiiiiiiii ettt ettt e e bt e e st e e s bt e e nb e e e nane e e s naneeeas 265
Figure 3-147. UCERRCLR REGISIE......cciitiiiiiiii ittt ettt ettt e et e e et e bt e s ab et e et bt e e eae e e e sab e e e nnne e e eanees 266
Figure 3-148. UCCPUREADDR REGISTET.........utiiitiie ittt ettt e re ettt st e e it e e et e e et e e e e b e e e nbeeeennneas 267
Figure 3-149. UCDMAREADDR REGISTET......cccuuiiiiiiiiitite ettt ettt et e e et e s bt e e e bt e e e et e e sb e e e s aste e e nanes 268
Figure 3-150. FLUCERRSTATUS REGISIEN. ... .eiiiiiiiiiiiii ittt ettt sb e et sb e e e e et e e 269
Figure 3-151. FLCERRSTATUS REGISIE......cciuiiiiitiieiitit ittt ettt ekt e st e e s bt e e bt e e ssb e e e e b e e e ente e e nanes 271
Figure 3-152. CERRFLG REGISIET ..ottt ettt ettt ettt e e bt e e sttt e sab et e e ebb e e e e be e e nneeeenaneeean 273
Figure 3-153. CERRSET REGISIE.......cc ittt ettt bt e e ettt ettt e e bt e e sttt e sabe e e e eb b e e e anbe e e nneeeenaneeeas 274
Figure 3-154. CERRCLR REGISIEN.........eiiiiiiiiiii ettt ettt e et e ettt e bt e e st et e st e e e ebb e e e nnte e e nanes 275
Figure 3-155. CCPUREADDR REGISIEI. ... ...eiiiiiiiiiiie ittt ettt e ettt b e ab e e e e e s bt e e e ante e e nanes 276
Figure 3-156. CDMAREADDR REGISTET...... ..ttt ettt et e et e bt e st e e e e bt e e e naneeeaneeeeas 277
Figure 3-157. CERRCNT REGISIEI . ... ..iiiiiiiiiiiie ettt ettt e bt e e ettt st e e b bt e e ab e e sab e e e e ea b e e e abneenneeas 278
Figure 3-158. CERRTHRES REGISTEN.........eiiiiiiiiiitii ittt ea bttt e et e e et et e sne e e e aa b e e e sneeeenees 279
Figure 3-159. CEINTFLG REGISTEN......ccuuiiiiiiieiiiie ittt ettt et e bt e e h et e bt e e e bt e e e ab e e e s be e e e st e e e naneeesnneeeeas 280
Figure 3-160. CEINTCLR REGISIEI. ... ..iiiiiiiiiiii ettt a ettt e bt e s bt e e e bt e e esb e e e e be e e eane e e saneas 281
Figure 3-161. CEINTSET REGISTEN......cciuuiiiiiiii ittt ettt ettt e a bt ettt e e h et e e aa b et e e sb et e eab e e e aabe e e enb e e e naneeeannneeeas 282
Figure 3-162. CEINTEN REGISTE.......ciiiiiiiiiii ittt a ettt e bttt e e bt e e e bt e e e ab e e e et e e e e st e e e naneeeannneeeas 283
SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025 F28E12x Real-Time Microcontrollers 15

Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Figure 3-163. ROMWAITSTATE REGISTET.........uiiiiiiii ittt ettt ae et st e e bt e et e e nabe e e e b b e e e aaneeennees 285
Figure 3-164. CPU_RAM_TEST_ERROR_STS REGISIEI.......eiiiiiiiiiiiiiiiie ettt 287
Figure 3-165. CPU_RAM_TEST_ERROR_STS_CLR REGISTEr.......uiiiiiiiiiiiii it 288
Figure 3-166. CPU_RAM_TEST_ERROR_ADDR REGISIEI........oiiiiiiiiiiieiiiie ettt 289
Figure 3-167. UID_PSRANDO REGISTET.......cutitiiiiieiiiie ettt a ettt e e bt e e ettt e sabe e e e s bb e e e enbeeenneeeenaneeens 291
Figure 3-168. UID_PSRANDT REGISTET.......cutiiiiitiiiitie ittt ettt b e at ettt e e bt e e sttt e sabe e e e e bb e e e anbe e e nneeeenaneeeas 292
Figure 3-169. UID_PSRAND2Z REGISTET.......cuuttiiiiiiiiiit ettt ettt e bt e et et e e skt e e st et e sabe e e e ebb e e e anbeeenneeeenaneeeas 293
Figure 3-170. UID_PSRANDS REGISTET.......cutttiiiiiiiiiit ettt ettt e st e et e e s bt e e sttt e sabe e e e abb e e e anbeeenneeeenaneeeas 294
Figure 3-171. UID_PSRANDZ REGISTET.......cutitiiiiieiiiie ettt ettt e bt e e sttt sa bt e e s bt e e st et e sabe e e e ebb e e e aabeeenneeeenaneeeas 295
Figure 3-172. UID_UNIQUEQ REGISIEN......ccoiutiiiiiiie ittt ettt ettt e bt e ettt sab et e eb bt e e e be e e nneeeenaneeeas 296
Figure 3-173. UID_UNIQUET REGISIE......cciiuiiiiiiiiiiitie ettt ettt ettt bt e e sttt e eabe e e ebb e e e e be e e nnee e e naneeeas 297
Figure 3-174. UID_CHECKSUM REGISIE.......ccouiiiiiiieiite ettt ettt et e e et e et e e st e e ebb e e e naneeesneeeeas 298
FiGUre 4-1. DEVICE BOOT FIOW........eiiiiiiiiiiiiie ettt et e bt e e e et s bttt e a bt e e ettt e sb e e e sa b e e e snneeenneas 308
Figure 4-2. EMUIGtion BOOT FIOW..........eiiiiiiiiiie ettt bt ettt et e hb e e et e e s be e e sa e e e enneesaneas 309
Figure 4-3. CPU Standalone BOOt FIOW. ........coouiiiiiiiiiiiie ettt ettt be et sbt e et e e et e e nne s 310
Figure 4-4. Overview of SCI Bootloader OPEration.............ooiiiiiiiiiiiiie ettt e e 319
Figure 4-5. Overview Of SCI BOOt FUNCHON. ..........oiiiii et et 320
Figure 4-6. Overview of SPI BOOtIoader OPEration..............eiiiiiiiiiiiieiiee ettt e et sn e e et e sneeas 321
Figure 4-7. Data Transfer from EEPROM FIOW............ooiiiiiiiiii ettt e e nne s 323
Figure 4-8. EEPROM Device at AAress OX50........couuiiiiiiiiiiiie ettt ettt et et nb e nbb e e e st e e nnee e e naneeeas 324
Figure 4-9. Overview Of 12C BOOt FUNCHON..........ioiii et ettt 325
Figure 4-10. RANAOM REAQ.........uiiiiiiiiiiiie ettt a e ottt e e bttt e oh bt e e ettt e e st et e sab e e e e abb e e e aateeenneeeenaneeeas 326
Figure 4-11. SEQUENTIAI REAA.........coiiiiiiiii etttk e e ettt e e bt e e et e e e s bt e e e eba e e e aabe e e nneeesanaee s 326
Figure 4-12. Overview of Parallel GPIO Bootloader Operation.............cooouiiiiiiieiiiie et 327
Figure 4-13. Parallel GPIO Bootloader Handshake ProtOCOL..............eiiiiiiiiiiii ittt 328
Figure 4-14. Overview of Parallel GPIO BOOt FUNCHON. ........c..uiiiiiiiiiie et 328
Figure 4-15. Parallel GPIO Mode - HOSt TranSfer FIOW..........coiiiiiiiiiiiiie ettt 329
Figure 4-16. 8-Bit Parallel GetWOrd FUNCHON. ...ttt ettt e et e st e sane e e sbeeeeaa 330
Figure 5-1. Storage of Zone-Select BitS iN OTP..........oii ittt e et sne e e aeeeeas 345
Figure 5-2. Location of Zone-Select Block Based on LiNK-POINTer..........cccuiiiiiiiiiiiii e 346
Figure 5-3. CSM Password MatCh FIOW (PIMF ).ttt n e e e 352
Figure 5-4. ECSL Password MatCh FIOW (PIMF ...ttt ettt e e nnne e 354
Figure 5-5. Z1_LINKPOINTER REGISTEN ...ttt b e ae et nab e nbb e e e e be e e nnee e e naneeeas 357
Figure 5-6. Z1_OTPSECLOCK REGISIEN. .......eiiiiiiiiiiiieei e ettt e bt et e e s b e e e st e e e naneeesbeeeeas 358
Figure 5-7. Z1_JLM_ENABLE REGISTEN. ..ottt ettt ettt e e bt e e s bt e sabe e e e ebb e e e et et e nneeeenaneeeas 359
Figure 5-8. Z1_LINKPOINTERERR REGISIEI. .......oiiiiiiiiiiiiiit ettt et e e snee e 360
Figure 5-9. Z1_GPREGT REGISIE .......oi ittt ettt e e ettt e et e e bt e e aa b et e sab et e e esb e e e aabeeesneeeenabeeeas 361
Figure 5-10. Z1_GPREG2 REGISTEN.......outeiiiitiieiiiie ettt ettt bt e e et ra et e e bt e e aa b et e sabe e e e esb e e e e beeesneeeenabeeens 362
Figure 5-11. Z1_GPREGS REGISIEN......cciiutiiiiiiie ittt st e e bt e e eat et e 1 b et e ettt e e eabe e e sbe e e ebb e e e naneeesbeee s 363
Figure 5-12. Z1_GPREGEA REGISTEN......couiiiiiiieiiiiie ettt ettt b e e ettt e s bt e e e bt e e aa b et e sabe e e e ebb e e e eabeeenneeeenabeeens 364
Figure 5-13. Z1_CSMKEYQ REGISIET......ceiiiiiiiiiieiiiie ettt ettt b e e a e e et e e s be e e e st et e eane e e s be e e e anteeenanes 365
Figure 5-14. Z1_CSMKEY T REGISIE......ceiiiiiiiiiie ittt ettt b e e aa et e e bt e e s b et e e sttt e eane e e e ebb e e e aat e e nanes 366
Figure 5-15. Z1_CSMKEY2 REGISIEN......cciuieiiiiiie ittt e ettt bt e e a e e ettt e s b bt e e sttt e ean e e e bt e e e ante e e nanes 367
Figure 5-16. Z1_CSMKEY3 REGISIET......cciuiiiiiiie ittt ettt ettt bt e aa e e e bt e s bb e e e st et e sane e e e bt e e e ante e e nanes 368
FIGUre 5-17. Z1_CR REGISTE.....ce ittt ettt h et e bt e o bt e e a bt e e e bt e e e bb e e e st et e nane e e e bt e e e aateeenanes 369
Figure 5-18. Z1_GRABSECT TR REGISIEN. ... .uiiiiiiiiiiiiie ettt sttt et e e s e e et e s ane e e e e eas 371
Figure 5-19. Z1_EXEONLYSECT IR REGISIEN......cci ittt ettt eb e sae e e e et e e snee e nane e e sbeeenan 373
Figure 5-20. Z1_JTAGKEY D REGISTEN......cueiiiitiieiitit ettt ettt et e e e st et e st e e ek bt e e et et e s ne e e e an b e e e enreeeenees 375
Figure 5-21. Z1_JTAGKEY T REGISTEN ... ueiiiiiiie ittt et eea et e s bt e e e b bt e e et e e s ne e e e an b e e e snreeennees 376
Figure 5-22. Z1_JTAGKEY2 REGISTEN......cuuiiiiiiie ittt et eea bt e s bt e e e aa bt e e ettt e sne e e e an b e e e enneeeenees 377
Figure 5-23. Z1_JTAGKEY 3 REGISTEN......cuuiiiitiieiiiit ettt et e e st s b et e ek bt e e et et e sne e e e an b e e e eneeeenaees 378
Figure 5-24. Z1_CMACKEYD REGISIET. ... .uiiiiiiiiiiiie ettt et e et s b e s bt e e et e e e st e e e aab e e nnne e e eaneas 379
Figure 5-25. Z1_CMACKEY 1T REGISIET. ... .uiiiiiiii ittt ettt et ettt s bt e et e e ae e e sab e e e enne e e eanees 380
Figure 5-26. Z1_CMACKEY2 REGISIEN. ... ettt e et s bt e st e et e e ae e e e s b e e e nnne e e nanees 381
Figure 5-27. Z1_CMACKEY 3 REGISIEN. ... .uiiiiiiiiitiie ittt et e bt e e ab et e et e e eae e e aab e e nane e e eaneas 382
Figure 5-28. Z2_LINKPOINTER REGISIEN.....ccutiiitiiiiieitieee ettt sttt sttt e sttt e e aee e be e e mteesbeeanbeesneeenbeesneeannee e 384
Figure 5-29. Z2_OTPSECLOCK REGISIE .......coiuiiiiiiieiiitt ettt ettt b et e ettt e st e e e b e e enb e e e naneeesaneeeeas 385
Figure 5-30. Z2_LINKPOINTERERR REGISIEN........cutiiiiiiiiiiii ittt ettt ettt e e e snee e 386
Figure 5-31. Z2_GPREGT REGISTEN. ...ttt ettt b e e et oa bt e e e bt e e aa b et e sabe e e e ebb e e e aabeeesneeeesabeeeas 387
Figure 5-32. Z2_GPREG2 REGISTEN......couieiiitiieiiiie ittt ettt bt e e et oo bt e e bt e e e st et e sabe e e e ebb e e e e beeenneeeenabeeeas 388
Figure 5-33. Z2_GPREGS REGISTEN . .....coueiiiitiiiiiiie ittt ettt b e e et e s bt e e e bt e e aa b et e sabe e e e esb e e e eabeeesneeeenabeeeas 389
16 F28E12x Real-Time Microcontrollers SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
Figure 5-34. Z2_GPREGES REGISTEN.......uieiiiiiieiiti ettt ettt bt e e et e ea b et e e b et e e aa b et e sabe e e e ebb e e e aateeesneeeenaneeeas 390
Figure 5-35. Z2_CSMKEYQ REGISIET......cciuiiiiiiiieitie ettt ettt bt e e h et e ettt e s bt e e st et e eane e e s abb e e e ante e e nanes 391
Figure 5-36. Z2_CSMKEY T REGISIE......ceiuiiiiiiiie ittt ettt aa e ettt e s bb e e st e e sane e e e abe e e e ant e e e nanes 392
Figure 5-37. Z2_CSMKEY2 REGISIET......ceiuiiiiiiiieiieie ettt ee ettt h e e aa e e e bt e e e b et e e st et e nane e e e abb e e e anteeenanes 393
Figure 5-38. Z2_CSMKEY3 REGISIEN......ceiuiiiiiiiieitiie ettt et e et s bt e e aa bt e e e bt e e s bb e e st et e sane e e e bt e e e anteeenanes 394
Figure 5-39. Z2_ CR REGISTE.....ceiiuiiieitiii ittt h e h et oottt e o bt e e aa bt e e eab et e e bb e e e st et e nane e e e bt e e e aate e e nanes 395
Figure 5-40. Z2_GRABSECT TR REGISIEN. ... .uiiiiiiiiiiii ittt ettt e st e rab e e e e be e e enr e e e e eas 397
Figure 5-41. Z2 EXEONLYSECT IR REGISIEN. ... .eiiiiiitii ittt sttt sttt e st e et e s seeeaeesnbeenneesnbeeseeeenbeenene 399
Figure 5-42. SECTSTATT REGISIE.......iiiiiiieiiiie ettt ettt b e e e e ettt e bttt e b bt e e et et e sbe e e e sab e e e eabeeesnneeenaneeas 402
Figure 5-43. SECERRSTAT REGISIEN........oiiiiiiiiei et a e sae e 404
Figure 5-44. SECERRCLR REGISIEN........ociiiiiiii ettt et e e e e e e e s saneenee e 405
Figure 5-45. SECERRFRC REJISIEN.......cocuiiiiiiiiiii ettt s e e s s b e e e e e sae e e e e e eae e 406
Figure 5-46. DENY CODE REGISIEN. ... ..ueiiiiiiiiiii ittt e bt e e e ab e e e s bt e e sttt e eane e e e bb e e e ante e e nanes 407
Figure 5-47. UID_UNIQUE_31_0 REGISIEI......ceoiiiiiiiiii ittt ettt ettt b et sbe e s bb e e et e e nneee e naneeeas 409
Figure 5-48. UID_UNIQUE_B3_32 REGISTEN......ccuutiiitiiiiitiie ettt ettt ettt e e bt e e s bt e sbe e e e abb e e e e be e e nneeeenaneeeas 410
Figure 5-49. PARTIDH REGISTEN. .......ei ittt a et ea et e et et e s bttt e sab e e e e bt e e sbe e e nabeeeabneennee 411
Figure 5-50. PERSEMT REGISIEN. ... ..eiiiiiiiiitiiee ettt et e bt e e ettt e sb et e e ebb e e e et et e nneeeenabeeeas 412
Figure 5-51. Z1OTP_LINKPOINTERT REGISIEN. ... .ciiiiiiie ittt ettt ettt st e saee et snbeebeesnbeesbeeenneeneeas 415
Figure 5-52. Z1OTP_LINKPOINTER2Z REGISTEN. ... .cciuiiiiiiiiiieiie ettt ettt ettt st sae e st esaeeenbe e sseeeteesmbeeseeeenneeneeas 416
Figure 5-53. Z1OTP_LINKPOINTERS REGISTEN. .....cciuiiiiiiiiieiie ettt ettt sttt e saee et e sse e e bt e snaeesneeenneeneeas 417
Figure 5-54. Z1OTP_JLM_ENABLE REGISTEN.........oiiiiiiie ittt ettt e e nt e be e s nae e sreeenaeeneeas 418
Figure 5-55. Z1OTP_GPREGT REGISTEN......couieiiiiiie ittt a et e e bt e e et e e sb e e e aa b e e e atneenneeas 419
Figure 5-56. Z1OTP_GPREG2 REGISTEN......cc.uuiiiitiie ittt ettt ettt e bt ettt sab et e a bt e e st e e sb e e e e sa b e e e abeeesneeas 420
Figure 5-57. Z1OTP_GPREGS REGISTEN......coutiiiiiiieiiiie ettt ettt ettt et e bt e et et e sb e e e e aa e e e abeeenneeas 421
Figure 5-58. Z1OTP_GPREGEA REGISTEN......cc.uteiiiiiie ittt ettt ettt b ettt et e bt e e eab et e sb e e e e aa e e e ateeesneeas 422
Figure 5-59. Z1OTP_PSWDLOCK REGISTEN . .....ccueeiuiieitieiieeitie ettt ettt ettt et esse e e bt e sseeesbeeameeesbeesnbeesneesnbeesneeenseenes 423
Figure 5-60. Z1OTP_JTAGPSWDHO REGISLET.......ciitieiuiietie ittt ettt sttt et et e et e e sbe e sbeesae e anbeesneeenbeesneeeneeneneas 424
Figure 5-61. Z1OTP_JTAGPSWDHT REGISLET ... .ciitiiiiietie ittt ettt ettt e ekt e et e bt et e esae e enbeesneeenbeesneeeseennneas 425
Figure 5-62. Z1OTP_CMACKEYD REGISIEN......ccuiiiiieitiieiee ittt ettt ettt ettt et e et ess b e e sbeeemteesbeeenseesaeeabeeeneeenees 426
Figure 5-63. Z1TOTP_CMACKEY 1 REGISIEN.....cciuiiiiieiiii ettt ettt ettt e et e e et ess b e e sbeesmteesbeeenseesaeeabeesneeenees 427
Figure 5-64. Z1OTP_CMACKEY2 REGISIEN......ciuiiiiieitii ettt ettt ettt ettt e et s e e et ese b e e sbeeemteesbeeenseesaeeebeesneeenees 428
Figure 5-65. Z1TOTP_CMACKEY3 REGISIEN......ccuiiiiieitiieiie ittt ettt ettt ettt e et e e e bt e ss b e e sbeeemteesbeeenseesaeeebeesneeenees 429
Figure 5-66. Z20TP_LINKPOINTERT REGISTEN. ... .coiiiiiiiiiiieie ettt ettt sttt e st sae e et e sabeebeesnbeesneeenneeneeas 431
Figure 5-67. Z20TP_LINKPOINTER2Z REGISIEN. .....cciiiitiiiiiieiie ettt ettt ettt e st e st esaeeenbe e seeeenbeesnbeesbeeenneeneeas 432
Figure 5-68. Z20TP_LINKPOINTERS REGISTEN......cciiiiiiiiiiieiie ettt ettt ettt e st e saeeenbe e snteeneesnaeesbeeenneeneeas 433
Figure 5-69. Z20TP_GPREGT REGISTEN. ...ttt ettt b et e e bt e e et e e sb e e e e aa b e e e abneesneeas 434
Figure 5-70. Z20TP_GPREG2 REGISTEN.......cuueiiitiieiiiie ettt ettt ettt et ettt s et e b bt e e mb et e sab e e e e as b e e e aabneesneeas 435
Figure 5-71. Z20TP_GPREGS REGISTEN......ccuuiiiiiiiie ittt ettt ettt ettt st e bt e e e st e e sab e e e aa e e e abneenneeas 436
Figure 5-72. Z20TP_GPREGEA REGISTEN......ccuieiiiiiieiiiie ettt ettt ettt b e a et s et e bt e e e st e e s b e e e e aa b e e e abneenneeas 437
Figure 5-73. Z20TP_PSWDLOCK REGISTEN.....ccuieiuiieitiiiieeitie ettt sttt sttt e sse e e teesaeeesbeeemteeabeesnbeeaneesnbeesneeanneenes 438
Figure 6-1. Flash Interface BIOCK DIagIram............oi ittt ettt s e e et e e nane e e sneeeeas 442
Figure 6-2. FIash PrefetCh MOE.............oo e st 444
Figure 6-3. ECC LOgGiC INPUES @Nd OULPULS.......ooiiiiiiiiiieit ettt ettt e et e sbe e sbb e e et e e e snte e e nane e s 448
[ To [0 (N O B =T 1] T = 61 O3 oo o O PSP STPPR ORI 451
Figure 6-5. FRDONTL REGISIEN. ...ttt st e s st e e ae e s b e e s e e s b e e s baeebeeseneesneesanee e 455
Figure 6-6. FLPROT REGISIEN ...ttt et st b e e s e e st e e s e e e sb e et e e s ae e e r e e saneenee e 456
Figure 6-7. FRD_INTF _CTRL REGISTEI....cccutiiiiiiiiiiiiie ettt ettt st e et e e e bt e e s b e e e ebb e e e nnneeesneeeeas 457
Figure 6-8. ECC_ENABLE REGISTEN........uiiiiiiiiiiiii ittt a e s bt e e bt e et e e st e e esb e e e naneeesanneeeas 459
Figure 6-9. FECC _CTRL REGISIE .......co ittt ettt et e e at et e ea b et e o bt e e sttt e eabe e e e abb e e e anbe e e nneeeesaneeeas 460
Figure 7-1. DCC MOAUIE OVEIVIEW. .........uuiiiiiiieiiit ettt e et e e s bt e e at et e ea bt e e e b et e e st et e eabe e e e ebb e e e enbeeenneeeenaneeeas 462
FIigure 7-2. DCC OPEIaAtiON.........ooiiiiiie ittt et s et e bt s h et e b e s e b e e be e s ab e e sb e e s ase e s b e e e e e e sbe s e beesaeeebeesaneenee e 463
Figure 7-3. Counter ReIAtIONSIID. ........ii ittt h e et sbe e sab e e et e e neeeesaneee s 467
Figure 7-4. Clock1 Slower Than ClockO - Results in an Error and Stops Counting...........ccouiieiiieiiiiiieiiec e 467
Figure 7-5. Clock1 Faster Than ClockO - Results in an Error and Stops Counting........ccoevviiiiiiiiiiie e 468
Figure 7-6. Clock1 Not Present - Results in an Error and Stops COUNtiNG.........ccoiuiiiiiiiiiieiee e 468
Figure 7-7. ClockO Not Present - Results in an Error and Stops COUNtiNG.........ccoiuiiiiiiiiiie e 469
Figure 7-8. DCCGCTRL REGISTEN........uiiiiiiiiiiiteie ittt ettt bttt rh et e et e e bttt e sa b et e et et e e st e e e aabe e e enneeenaneas 474
Figure 7-9. DCCCONTSEEDO REGISTEN ...ttt e ettt st e s b e e et et e e ne e e e s e e enre e e enneas 475
Figure 7-10. DCCVALIDSEEDO REGISTET........eiiiieiieiiie ittt ettt ettt et e et e e s bt e s abeesseeenbeesaeeenbeesbbeeseesnbeesbeeeneeenees 476
Figure 7-11. DCCCONTSEEDT REGISTET.......uuiiiiiiiiiiiie ettt ettt e e ettt e s bt e e e bt e e sabe e e sbeeeeanbeeenaes 477
Figure 7-12. DCCSTATUS REGISTEN.........iiiiiiiieiiiii ettt ettt a et e et et e ettt e e eab e e e e be e e snb e e e nabeeeebeeennee 478
SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025 F28E12x Real-Time Microcontrollers 17

Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Figure 7-13. DCCCNTO REGISTEN. ... ettt ettt b e e e a et e ea bt e e e bt e e st et e sabe e e e ebb e e e eabe e e nneeeenaneeeas 479
Figure 7-14. DCCVALIDO REGISIEN ...ttt ettt h et e e h e b e e s e e b e e s e e e be e san e e saeesane s 480
Figure 7-15. DCCCNTT REGISIEN ... oottt sttt st b e st e e e e s b e s s e e s e e s e e saeeeanee e 481
Figure 7-16. DCCCLKSRCT REGISTEN . ....cciuiiiiiiieiiiie ettt ettt ettt e s bt e e b bt e e eab et e s bt e e e sttt e sane e e e b b e e e anteeenanees 482
Figure 7-17. DCCCLKSRECO REGISIET........uiiiiiiiiiiii et ettt st e et s e e 483
Figure 8-1. GPIO LOGIC fOr @ SINGIE PiN......ciieiiiiitiie ittt ettt et e ettt e s b e e e s e e s b e s nneas 486
Figure 8-2. Input Qualification Using @ Sampling WINGAOW............coiiiiiiiiiiiie ettt 491
Figure 8-3. INput QUAIIEr CIOCK CYCIES.........ueiiiiiii ittt h ettt e e bt et e e s bt e e st e e e nane e e s nnreeeas 494
Figure 8-4. GPACTRL REGISIEN....... .ttt ettt e e e s e s e e e b e e s ba e e beesan e e saeeeaee e 504
Figure 8-5. GPAQSELT REGISIEN........ .ot h et e e s e e e b e e e e e e b e sane e ae e s s 505
Figure 8-6. GPAQSELZ REGISTEN.........eiiiiiiiiiiiie ittt ettt e e bt e s sttt e s bt e e b bt e e ean e e e s b et e e bt e e e eaneeesneee s 507
Figure 8-7. GPAMUXT REGISTEN..... ..ottt st e s et e s e b e e s e e sre e e ee e saeeeneas 509
Figure 8-8. GPAMUXZ REGISTEN...... .ottt s st e sa e et e e s e s b e e e aee e sre e e reesaeeeneas 510
Figure 8-9. GPADIR REGISIEI. ... .eiiiiiiiiiiii ettt ettt bt e e a bt e oa b et e e bt e e st et e s b e e e e b b e e e aabeeesaneeeeanreeeas 511
Figure 8-10. GPAPUD REGISIEN..... ...ttt st b e e s b e et e e s e e e b e e s e e e be e sare e aeesane s 513
Figure 8-11. GPAINY REGISIET.......... ittt st e st s b e e e a e s ae e et e e s e e e re e e aneeere s 515
Figure 8-12. GPAAMSEL REGISIEN.......coiuieiiiiiie ettt ettt ettt s ettt e e bt e e st et e s b e e e e sb b e e e anbeeesbeeeeanreeea 517
Figure 8-13. GPAGMUXT REGISIEN....... ittt et s e e h e e e e e s e e ae e s e sene e e 519
Figure 8-14. GPAGMUXZ REGISTEN.........utiiitiiiiiit ettt ettt h et e e et e e ettt e e bb et e aa bt e e sabe e e e eab e e e eabe e e snte e e sabeeeabeeenans 520
Figure 8-15. GPALOCK REGISIE.......eiiiiiiiitiie ettt ettt et e bt e b b et e e sttt e ebe e e e eab e e e e abe e e snte e e saneeeabeeenan 521
FIgUure 8-16. GPACR REGISIE .......eeiiiiiiiiiie ittt ettt bt e e a et e oa bt e e e b bt e e s te e e s b et e e kb e e e anbeeesaneeeeanreeens 523
Figure 8-17. GPBCTRL REGISTEN.......utiiiiiiie ittt ekt a et sa et e et et e e b et e e sa bt e e e bt e e eab e e e sabe e e nnbeeennneas 525
Figure 8-18. GPBQSELT REGISIE........cccuiiieitii ettt ettt e e et e e et ae e e bt e e e aateeesasaeeeesseeeanseeessseasasseeeansseeenseeesnseeenn 526
Figure 8-19. GPBQSELZ REGISIEN........cccueiieitii ettt ettt et e e e et e e et ee e e tbeeeaate e e easaeeessseeeansaeessseeeasseeeansseeessaaesnseeenn 528
Figure 8-20. GPBIMUXT REGISTEN........uiiiiiiiiiiiie ittt ettt e bt e e sttt s b et e e ek b e e e ettt e sab e e e e an e e e abneesnneas 529
Figure 8-21. GPBMUX2 REGISIE ..ottt e e e st e e s e e sb e st e et e e sae e e b e e saneeenee s 530
Figure 8-22. GPBDIR REGISIEN ... ..ottt et e e b e s e e e b e e s eae e ebe e sen e e saeesanee e 531
Figure 8-23. GPBPUD REJISIEN..........uiiiiiiiie ittt ettt sttt s b e e s et e s te e e e e e sbe s s be e s aeesre e saneenee e 533
Figure 8-24. GPBINV REGISIEN.........ooiiiiiie et s b e s sa e st e st e e saee e sb e e eeenne s 535
Figure 8-25. GPBGMUXT REGISTET. ... ..eeiiiiiiiiiii ittt ettt h e e aa e e e bt s b et e e st et e eabe e e e bb e e e st e e nanes 537
Figure 8-26. GPBGMUX2 REGISTEN.........ooiuiiiiiiiie ittt st e st e e st s b e e et e e sae e e se e e ae e e 538
Figure 8-27. GPBLOCK REGISIET ...ttt st e e st e s e e s s ha e et e e san e e seeesaee e 539
Figure 8-28. GPBCR REGISIEN. ... ..ottt et e bt e s e e e b e s e e eae e s e e saeesanee e 541
Figure 8-29. GPHCTRL REGISIEN...... ..ottt b e s e b e e e s b s b e e s e e s re e saeeeanee e 543
Figure 8-30. GPHQSELT REGISTEN. ... .iitieitiiiiieie ettt ettt ettt e ettt e bt e est e e be e sa bt e saeesabeesaeeembeesbeeenbeesnneesbeeenneenees 544
Figure 8-31. GPHQSEL2 REGISTEN. .. .citieitiiitieie ettt ettt ettt e st e bt e ea et et e sabeesaeeembeesaeeembeesbeeenbeesnbeesbeesnneennes 546
Figure 8-32. GPHMUXT REGISIEN..... ..ottt et e e e e e e s e e s be e s iae e be e seb e e saeesane e 548
Figure 8-33. GPHMUXZ REGISIEN........couiiiiiiiii ettt e e e e e s e e s be e s iaeeebeesebeesaeesanee e 549
Figure 8-34. GPHDIR REGISIEN....... .ot ettt s e bt s e e et e e sae e et e e s ane e b e s s neesae e 550
FigUure 8-35. GPHPUD REGISTE ... ..ottt e e ettt o bt e e a bt e e eabe e e e be e e e ab et e nane e e e bt e e e ante e e nanes 552
Figure 8-36. GPHINVY REGISIET.......co. ittt e e e b e e s e e e b e s e e e be e seb e e saeesanee e 556
Figure 8-37. GPHAMSEL REGISTEN. ... .ottt e e e sb e e sae e 559
Figure 8-38. GPHGMUXT REGISIET..........uiiiiiiieiie ettt st e e b e s e e sa e s e e e b e e sae e e sr e e saneenee s 564
Figure 8-39. GPHGMUXZ REGISIET..........uiiiiiiiiieiee ettt st e e s s he e s e e sae e e e e e s e e et e e sae e e sn e e saneenee s 565
Figure 8-40. GPHLOCK REGISIE ..ottt ea e st e b e e sae e e sb e e saeeeenee s 566
Figure 8-41. GPHCR REGISIEN........ ittt st h e st s b e e b e sa e e et e e s ae e et e e s aae e b e e s e e saee e 569
FIGUre 8-42. GPADAT REGISIEN ... ..eiiiiiiiiiiie ittt ettt b e e bt e e aa bt e s bt e e e e h bt e e et et e sbt e e e eab e e e e be e e enneeenaneeas 573
FIGUre 8-43. GPASET REGISIEI. ... .ttt ettt et e ettt e s bt e e e b bt e e et et e sne e e aa b e e e snneeenees 575
Figure 8-44. GPACLEAR REGISTET........uiiiiiiiiitiie ettt et eeab et s et e e b bt e e et et e sne e e e anbe e e sneeeeanes 577
Figure 8-45. GPATOGGLE REGISIEN......cciiiiiiiiiii ittt et e et e bt e e s bt e e e bt e e st e e e sabe e e enne e e naneas 579
Figure 8-46. GPBDAT REGISIEN ...ttt ettt s e e e b e e s ae e e b e e s b e e s e e s abeeseeeeneesaneans 581
Figure 8-47. GPBSET REGISIEN........ooiiiiiii ettt s b e s sb e s aa e e e e e saee e sb e e aeeennee s 583
Figure 8-48. GPBCLEAR REGISIEN ...ttt et s s e et e e sae e e sr e eeeanee s 585
Figure 8-49. GPBTOGGLE REGISIET........uiiiiiiiiiitie ettt ettt ettt sa e e e bt e e a b et e s et e e bt e e e ante e e sabeeeenbbeeen 587
Figure 8-50. GPHDAT REGISIEN....... .ttt s b e e e h e e s b e e s e e e b e e sbae e beesan e e seeesaeeenees 589
Figure 8-51. GPHSET REGISIEN. ... ittt ettt e e s e e e b e e s e e s be e s aaeesbeeseb e e sieesanee e 594
Figure 8-52. GPHCLEAR REGISTEN.........eiiiiiiiiei ettt s et e bt e s e e s be e s iae e ebe e seb e e saeesane e 596
Figure 8-53. GPHTOGGLE REGISIEN..........oiiiiiiiieii ettt s e e e sba e e a e sae e e sae e e e e 598
Figure 8-54. GPADAT _R REGISTE ... ..eiiiiiieitiie ettt ettt e bt e bttt e e a bt e et et e e st et e s ane e e e bt e e e ante e e nnteeennneeas 601
Figure 8-55. GPBDAT_R REGISTEN. ..ottt ettt ettt e bt e e e b et e e aa bt e e ebe e e e ebb e e e et et e s nee e e saneeeabeeenan 602
Figure 8-56. GPHDAT _R REGISTET........uiiiiiiii ittt e bt e eab et e s bt e e ek bt e e et et e sne e e an b e e e sneeeenees 603
18 F28E12x Real-Time Microcontrollers SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
FIGUre 9-1. INDUL X-BAR. ...ttt ettt bt e sttt oot ee ekt e e ea b et oo abe e e e h bt e e et et e e be e e e e a b e e e ebne e e raneas 606
Figure 9-2. MCPWM X-BAR Architecture - Single OUIPUL..........ooiiiiii e 608
Figure 9-3. GPIO Output X-BAR AICIRITECIUIE.........iiiiiiii ittt st e et e e eas 610
Figure 9-4. X-BAR INPUL SOUICES.......ceiiiiiiiiiiiiiiie ettt ettt ettt h e e e ettt e ettt e e a et e e s bt e e esb et e eabe e e ebe e e e nbe e e naneeeenaneeeas 612
Figure 9-5. INPUT ISELECT REGISIE......coiiiiiiiiiii ittt ettt e s bt e e s bt e e st e e ae e e e e abe e e e st e e e naneeeaneeeeas 615
Figure 9-6. INPUT2SELECT REGISIE......coiiiiiiiiiii ittt ettt e s bt e e e bt e e bt e eeae e e e s abe e e enb e e e naneeesneeeeas 616
Figure 9-7. INPUT3SELECT REGISIE......coiiiiiiiiiii ittt et s bt e e bt e e bttt e e ae e e st e e e enb e e e naneeesneeeeas 617
Figure 9-8. INPUTASELECT REGISIE......coiitiiiiiiii ittt s bt e e s bt e ettt e st e e s bt e esb e e e naneeeaneeeeas 618
Figure 9-9. INPUTSSELECT REGISIE......coiitiiiiiiii ittt ettt s bttt e e bt e e st e e ab e e e st e e e enb e e e naneeesneeeeas 619
Figure 9-10. INPUTBSELECT REGISTEN.....cciutiiiiiiii ittt ettt e bt e bt e e bt e ae e e s b e e e esb e e e naneeesneeeeas 620
Figure 9-11. INPUT7SELECT REGISIEN. ..ottt ettt ettt s ettt e bt e e sttt e sa bt e e e b b e e e ab e e e nabeeeeabreeen 621
Figure 9-12. INPUTBSELECT REGISTEN.....cciutiiiiiiii ittt et s bt e st e et e e ab e e st e e e st e e e naneeesnneeeeas 622
Figure 9-13. INPUTOSELECT REGISTEN.....cccutiiiiiiii ittt ettt st e ettt e st e e et e e e st e e e saneeeaneeeeas 623
Figure 9-14. INPUTTOSELECT REGISIEN. ... .eiiiiiiii ittt sttt b et e s e e et e nane e e neeeeas 624
Figure 9-15. INPUTTTISELECT REGISIEN ...ttt ettt ettt e bt e e a et e st e e e b bt e s aabe e e nabeeeenbreeen 625
Figure 9-16. INPUTT2SELECT REGISIEN. ... .eiiiiiiiiiiiiee et ettt ettt e bttt e s b e e e st e e e nane e e s neeeeas 626
Figure 9-17. INPUTT3SELECT REGISIEN. ... ettt ettt et e e s b e e et e e nne e e neeeeas 627
Figure 9-18. INPUTTASELECT REGISIEN. ... .ueiiiiiiiiiiiee ettt ettt ettt et e e s e e et e e nane e e neeeeas 628
Figure 9-19. INPUTT5SELECT REGISIEN. ... ettt ettt ettt e b e e et e e nne e e s neee s 629
Figure 9-20. INPUTTBSELECT REGISIEN. ... .eiiiiiiiiiiiiee ettt ettt et e e s b e e et e nne e e nee e 630
Figure 9-21. INPUTSELECTLOCK REGISTET......cccutiiiiiiiiiiiie ettt ettt sttt bt et snt e sab e e e et e e s nre e e e eas 631
Figure 9-22. XBARFLGT REGISIEN......cci ittt ettt e ettt e e h et e s bt e e e bttt e e as e e e s b et e enbe e e naneeesnnneeeas 634
Figure 9-23. XBARFLG2 REGISIET......ccoiutiiiiiiie ittt ettt ettt ettt e e h e e e e bt e e e sttt e e as e e e e be e e e nbe e e naneeesnareeeas 637
Figure 9-24. XBARFLG3 REGISIEN......cco ittt ettt ettt ettt e h e e e e b et e e sttt e e aa e e e e be e e enbe e e saneeeananeeeas 641
Figure 9-25. XBARFLGEA REGISIEN......ccoiutiiiiiiieiitit ettt ettt ettt ettt oo h e e e e b et e e sttt e e st e e s be e e e nbe e e naneeeananeeeas 643
Figure 9-26. XBARFLGS REGISIET......ccoiuuiiiiiiie ittt ettt e b et e e s bt e e bttt e e ab e e e e b e e e enb e e e saneeesnnneeeas 645
Figure 9-27. XBARCLRT REGISTEN........eiiiiiiii ittt ettt e h e s bt e e e bt e e an e e e sab e e e nnte e e nanees 647
Figure 9-28. XBARCLRZ REGISTET.........eeiiiiiiiiiii ettt ettt a e ra et e et e e a e e e s bt e e e bt e e e st e e e aab e e e enbeeennnees 649
Figure 9-29. XBARCLR3 REGISTEN.........eiiiiiiiiiitii ettt et e et e e a e e e s bt e eb bt e e eab e e e s be e e enbe e e naneas 652
Figure 9-30. XBARCLRA REGISTEN.........eiiiiiiiiiiii ettt a e et e bt e bt e e s bt e e e b bt e e eab e e e aabe e e ente e e nanees 654
Figure 9-31. XBARCLRS REGISTEN........eiiiiiiiiiiii ettt ettt e bt e e s bt e e e bt e e e st e e e e e e e enbe e e nanees 656
Figure 9-32. TRIPTMUXOTOTSCFG REGISIET......ccitiiiiiiii ittt ettt ettt e et e e ene e e sbeeeeainee e e 659
Figure 9-33. TRIPIMUXTBTO3TCFG REGISIEN......uuiiiiiiii ettt ettt ettt et sbe e e e nibee e e 662
Figure 9-34. TRIP2ZMUXOTOTSCFG REGISIET......ccitiiiiiiii ittt ettt ettt e sb e e et e s ene e e s be e e e anbeeenaee 663
Figure 9-35. TRIPZMUXTBTO3TCFG REGISIEN.....cuuiiiiiiiieiiiie ittt ettt et esbe e e anbeeenaes 666
Figure 9-36. TRIPSMUXOTOTECFG REGISIET......ccitiiiiiiiiie ittt sttt et e et e e ebe e e sbeeeeaibee e e 667
Figure 9-37. TRIP3SMUXTBTO3TCFG REGISIEN........uiiiiiiiie ittt sttt e s e be e e aebee e e 670
Figure 9-38. TRIPAMUXOTOTSCFG REGISIET......ccitiiiiiiiiieiitie ettt ettt ettt ettt et e ettt e e ene e e sbe e e e aabee e e 671
Figure 9-39. TRIPAMUXTBTO3TCFG REGISIEN........uiiiiiiiie ittt ettt ettt et st e e sbe e e aebee e e 674
Figure 9-40. TRIPSMUXOTOTSCFG REGISIET......ccitiiiiiiii ittt ettt ettt sb e et e e ene e e sbeeeeaibeeenaes 675
Figure 9-41. TRIPSMUXTBTO3TCFG REGISIEN.....c..uiiiiiiiiiiiiie ittt ettt sttt e et sne e e e aibee e e 678
Figure 9-42. TRIPEMUXOTOTSCFG REGISIET......ccitiiiiiiii ettt ettt e ettt e e ene e e sbe e e e aibee e e 679
Figure 9-43. TRIPEMUXTBTO3TCFG REGISIEN....c..uuiiiiiiiieiiiie ettt ettt sbe e e e aibeeenaes 682
Figure 9-44. TRIPTMUXOTOTSCFG REGISIET......ccitiiiiiiiiieiitie ettt ettt et sb e ettt e e ene e e sbe e e e aibeeenaes 683
Figure 9-45. TRIPTMUXTBTO3TCFG REGISIEN.....c..uiiiiiiiieiiiie ittt ettt ettt sbe e e aebee e e 686
Figure 9-46. TRIPSBMUXOTOTSCFG REGISIET......ccitiiiiiiiiieiitie ittt ettt b e et e e et e e sne e e e aibee e e 687
Figure 9-47. TRIPBMUXTBTO3TCFG REGISIEN........uiiiiiiiie ittt ettt ettt e et sbe e e e aabee e e 690
Figure 9-48. TRIPIMUXENABLE REGISTET........ciiiiiiiiiiiie ettt ettt et ab et e b e e aat e e nanes 691
Figure 9-49. TRIP2ZMUXENABLE REGISTET.........ciiiiiiiiiiii ittt ettt et ab et e e e b e e an e nanes 694
Figure 9-50. TRIP3MUXENABLE REGISTET.........ciiiiiiiiiiii ittt sttt ettt e bb e e e bt e e an e e s 697
Figure 9-51. TRIPAMUXENABLE REGISTET...... ..ottt ettt ettt et bb et e st eean e e nanees 700
Figure 9-52. TRIPSMUXENABLE REGISTET.........ciiiiiiiiiiii ittt ettt et sb e e et e s aat e e nanes 703
Figure 9-53. TRIPEMUXENABLE REGISTET.........eiiiiiiiiiiie ittt ettt e ab et e e st e e at e e nanees 706
Figure 9-54. TRIPTMUXENABLE REGISTET.........eiiiiiiiiiiii ettt sttt bb et e s bt e et e e s s 709
Figure 9-55. TRIPBMUXENABLE REGISTET.........ciiiiiiiiiiii ittt ettt ab e et e bt e et e 712
Figure 9-56. TRIPOUTINVY REGISTEN. ... .uiiiiiiiiiiiii ittt ettt b et e e ea bt e e e bt e eeae e e e st e e e enb e e e naneeesneeeeas 715
Figure 9-57. TRIPLOCK REGISTEN.........uiiiiiiiieiiiii ittt a e e et e et bt e e b et e e s b et e ettt e e aab e e e aabe e e nnneeenaneas 717
Figure 9-58. OUTPUTIMUXOTOTECFG REGISTEN......cueiiiitiieiiiit ettt ettt ettt ettt e b e st 720
Figure 9-59. OUTPUT2MUXOTOTECFG REGISTEN......c.ueiiiitiieiiiit ettt ettt ettt e b e et 722
Figure 9-60. OUTPUT3MUXOTOTECFG REGISTEN......c.ueiiiiiieeiiiit ettt ettt ettt e b e et 724
Figure 9-61. OUTPUTAMUXOTOTECFG REGISTEN......cueiiiiiiie ittt ettt ettt e b e et 726
SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025 F28E12x Real-Time Microcontrollers 19

Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Figure 9-62. OUTPUTSMUXOTOTECFG REGISTEN......cueiiiiiiie ittt ettt st e e b e st 728
Figure 9-63. OUTPUTEMUXOTOTECFG REGISTEN......c.ueiiiitiie ittt ettt ettt e e b e et 730
Figure 9-64. OUTPUT7MUXOTOTECFG REGISTEN......cueiiiitieeiiiit ettt ettt e e b e et e e 732
Figure 9-65. OUTPUTBMUXOTOTECFG REGISTEN......c.ueiiiiiiieiitit ittt ettt ettt e e b e et 734
Figure 9-66. OUTPUTAIMUXENABLE REGISIEN........oiiiiiiiiiiie ittt ettt 736
Figure 9-67. OUTPUT2MUXENABLE REGISIEI..... ..ottt ettt et et 739
Figure 9-68. OUTPUT3MUXENABLE REGISIEN........oiiiiiiiiiiii ittt ettt 742
Figure 9-69. OUTPUTAMUXENABLE REGISIEI. ... ..ottt ettt e s 745
Figure 9-70. OUTPUTSMUXENABLE REGISIEI. ... ..ottt ettt 748
Figure 9-71. OUTPUTBMUXENABLE REGISIEI. ... ..ottt ettt 751
Figure 9-72. OUTPUT7MUXENABLE REGISIEI. ... ..eeiiiiiiiiiiii ettt 754
Figure 9-73. OUTPUTBMUXENABLE REGISIEN........oiiiiiiiiiiii ittt ettt 757
Figure 9-74. OUTPUTLATCH REGISIEN. ... ..iiiiiiieiiii ettt ettt st e bt e et et e st e e e s e e ateeennees 760
Figure 9-75. OUTPUTLATCHGCLR REGISTET......ccuutiiiiiiieiitiee ettt ettt b e b e e st e e e b e e ssb e e e saneeesbreeean 762
Figure 9-76. OUTPUTLATCHRFRC REGISIEN. ... ..ottt ettt et e bt st e e sbe e e nabe e e e 764
Figure 9-77. OUTPUTLATCHENABLE REGISTEN.........eiiiiitiiiiiii ettt ettt e st e e nane e e s bre e e 766
Figure 9-78. OUTPUTINVY REGISTEN ...ttt ettt e et e s bttt esa bt e e e bt e e eae e e e st e e e eab e e e naneeeaneeeeas 768
Figure 9-79. OUTPUTLOCK REGISIEN. .......eiiiiiiiiiiit ettt ettt e h e e e bt e ss b e e e sa b e e e e bae e s anteeenaneeas 770
Figure 10-1. DMA BIOCK DIGGIAIM........ueiiiiiiitiiitie ettt ettt ra e e bt e bttt e sk bt e e et et e e b bt e e sa b et e et bt e e ant e e e aab e e e enreeeenneas 773
Figure 10-2. DMA Trigger ArCRITECIUNE.........eiiiiiii ittt ettt st e e bt e et e e e be e e e nn e e e e 775
Figure 10-3. Peripheral Interrupt Trigger INPUL DIagram..........c.uei ittt 775
Figure 10-4. DIMA State DIGgIam........eiiiiiiiiiiie ettt ettt et a et o bt e e e bt e e aa b et e sab et e e b b e e e eab e e e sane e e e na b e e e aabneesnneas 782
Figure 10-5. 3-Stage PIpeling DMA TranSTer. ... .coouuiiiiieeitee ettt et et e e e e e naneeas 783
Figure 10-6. 3-stage Pipeline with One Read Stall..............ooiiiiiiiiiii e 783
Figure 10-7. OVerrun DeteCtioN LOGIC. ... c.oiuuiiiiiiiiiiiie ittt et ettt e bt e e st e e st e e e bt e e e et e e nnees 785
Figure 10-8. DIMACTRL REGISTEN.......cutiiiiiiiiitit ettt sttt e bt s bt e e a bt e e e bt e e s be e e e st e e e eane e e e bb e e e anbe e e nanes 788
Figure 10-9. DEBUGCTRL REGISTEN........utiiiiiiiiiiiie ettt ettt ettt e e bt e e sttt e sabe e e e ebb e e e aate e e nanreeenaneeeas 789
Figure 10-10. PRIORITYCTRLT REGISTE.....cceiutiiiiiiieiiiie ettt sttt eab et s bt e e st e e et e e s bt e e e ate e e nanees 790
Figure 10-11. PRIORITY STAT REGISIEI. ... . iiiiiiiiiiiie ittt ettt et b et e bt e e e e s be e e abe e e nanes 791
Figure 10-12. MODE REGISIEN. ..ottt ettt ettt s bt e e ea bt e ettt e e b e et e aa b et e e s et e e e ane e e e be e e enbe e e naneeeannneeeas 793
Figure 10-13. CONTROL REGISIE . ... ..ctiiiiiiiiiie ittt e ettt e bt e e sttt s b et e e bb e e e ab e e e sab e e e e na e e e abneesneeas 795
Figure 10-14. BURST _SIZE REGISIEI. ... .eiiiiiiiiiiiie ittt ettt bt e et sbe e e s bb e e e et e e snee e e naneeeas 797
Figure 10-15. BURST_COUNT REGISIE......ceiteiiiiiieiiiit ettt ettt e ettt b e s et e et e e e eat e e e s e e enne e e nneeas 798
Figure 10-16. SRC_BURST_STEP REGISIEN........uiiiiiiiiiiiiii ettt ettt st e bt e e st e nnee e e naneeeas 799
Figure 10-17. DST_BURST_STEP REGISIEN........eiiiiiiiiiiiie ittt sttt e e et sane e e neee s 800
Figure 10-18. TRANSFER _SIZE REGISTEN.......uuiiiiiiiiiiiie ettt ettt et ab e e e e e s b e e ant e e nanes 801
Figure 10-19. TRANSFER_COUNT REGISIEI. ......uiiiiiiiiiiiii ettt ettt e bt e et e e nnee e e nanee s 802
Figure 10-20. SRC_TRANSFER_STEP REGISIEN......cciititiiiiiiiiiie ittt ettt 803
Figure 10-21. DST_TRANSFER_STEP REGISIEN......cciutiiiiiiiiitiie ettt et e e et 804
Figure 10-22. SRC_WRAP _SIZE REGISTEN........uiiiiiiieiiiie ettt ettt et e bt e s e e st e e at e e nanes 805
Figure 10-23. SRC_WRAP_COUNT REGISIEI.......eiiiiiiiiiitiieittt ettt e et sab e e bt e s aab e e nnee e s nanee s 806
Figure 10-24. SRC_WRAP_STEP REGISIEN........ueiiiiiiiiiiiie ettt e e ettt e e sb e e st e e nane e e sneee s 807
Figure 10-25. DST_WRAP_SIZE REGISIEN........eiiiiiiiiiiii ittt e et e e ettt e s e e ebne e e eanees 808
Figure 10-26. DST_WRAP_COUNT REGISIEN ... ..ceiiiiiiiiiiiie ittt ettt sttt e ettt e eae e e e s b e e ebb e e e aaneeesbeeeeas 809
Figure 10-27. DST_WRAP_STEP REGISIEI. ... .eiiiiiiiiiiiie ettt ettt ettt e b e e nan e e 810
Figure 10-28. SRC_BEG_ADDR_SHADOW REGISIEN........ctiiiiiiiiiiie ittt ettt ab e e ranee s 811
Figure 10-29. SRC_ADDR_SHADOW REGISIE ... ...ceiiiiiiiiiieitiee ettt ettt ettt et e e et e sne e e e aa bt e e sbeeesnneas 812
Figure 10-30. SRC_BEG_ADDR_ACTIVE REGISIEI.......utiiiiiiiiiie ittt ettt 813
Figure 10-31. SRC_ADDR_ACTIVE REGISIEN.......ciiiiiiiiiiie ettt e e bt et e e s b e e esb e e eane e e snee e 814
Figure 10-32. DST_BEG_ADDR_SHADOW REGISIEI........eiiiiiiiiiiie ettt sbe et e e nnnee e 815
Figure 10-33. DST_ADDR_SHADOW REGISIE.......ceiuiiiitiie ittt ettt e sbe e e et e sst e e sab e e e et e e snreeenaneeas 816
Figure 10-34. DST_BEG_ADDR_ACTIVE REGISIEI ... ..ottt ettt 817
Figure 10-35. DST_ADDR_ACTIVE REGISIEN.......couiiiiiiieiiiit ittt ettt eb et bb e et e e s bt e e e ann e e naaes 818
Figure 11-1. Analog Subsystem BIOCK DIagram.........ccuiuiiiiiiieiiiie ettt ettt et e e aa e e sbe e e s nbr e e anbeeenaee 821
Figure 11-2. ANQlOg GroUp CONNECHONS. .......utiiiiiii ettt ettt ettt ettt e e et e e s b et e e b bt e e aate e e sase e e e abbe e e eabeeesneeeeaabeeeas 822
Figure 11-3. ADCOSDETECT REGISIE......ciiiuiiiiiiiie ettt ettt b e s a et e rab e e e et et e s aat e e e sabe e e e bb e e e naneeenaneee s 830
Figure 11-4. REFCONFIGA REGISTEN. ..ottt ettt ettt e e et e e a bt e e et e e bb e e e ab et e sn e e e e s b e e e ateeesnees 831
Figure 11-5. INTERNALTESTCTL REGISIEN......ceiiiiiiiiiii ittt b ettt e e rab e e et e e nnee e e naree s 832
Figure 11-6. CONFIGLOCK REGISTIEN. ... .eeiiiiiiiiiiie ittt ettt e et e s b et e e b et e sab e e e et b e e e nte e e naneeeeabneenan 834
FIGUre 11-7. TSNS CTL REGISIEN. ...ttt s bt e e bt e e e s bt e e eabe e e e eab e e e e be e e s nee e e sabeeeabeeenan 835
Figure 11-8. ANAREFCTL REGISTEN...... ettt ettt ettt b et a e e s bt e e e sab e e e e be e e snte e e sabeeeabeeenan 836
20 F28E12x Real-Time Microcontrollers SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
Figure 11-9. VIMIONCTL REGISTEN.....cccutiiiiuiiee ittt ettt e ettt s e s e et e et e e sttt e 1 b et e ek bt e e eab et e ane e e e an b e e e eaneeeenees 837
Figure 11-10. CMPHPMXSEL REGISTE.......coiueiiiiiiie ettt a ettt e et e e st e e s b e e e e bb e e et e e sabeee s 838
Figure 11-11. CMPLPMXSEL REGISTET ... .ueiiiiiiiiiiieeett ettt bbbt eab e sb et e ebb e e s e e e s be e e eane e e e e 839
Figure 11-12. CMPHNMXSEL REGISIEN.......couiiiiieiii et s 840
Figure 11-13. CMPLNMXSEL REGISIEN.........oiiiiiii ettt e be e e e 841
Figure 11-14. ADCDACLOOPBACK REGISIET......cciutiiiiiiiieiiiie ettt ettt ettt e et e e st e et e e e ane e e sneeeeanbeeenaes 842
Figure 11-15. CMPSSCTL REGISIEN.......couiiiiieiie ettt s b e st e e s e e b e s e e e sbe s e eeesaeesneas 843
FIgure 11-16. LOCK REGISTEN. ... ittt ettt et e e s a e et e e st e e b e s st e e e be e s b e e s aeeebeeseneeeneesineens 844
Figure 11-17. AGPIOCTRLA REGISIET.......coiiiiiiii ettt e e e b e s e b e s en e sae e as 846
Figure 11-18. AGPIOCTRLH REGISIET...... ..ot et s 848
Figure 11-19. GPIOINENACTRL REGISIE......coiitiiiiieieeitie ettt ettt e it ebe e e eab e e e et e e sbe e e e saneeeabeeenan 850
Figure 12-1. ADC Module BIOCK DIQram.........cc.cciuiiiiiiiie ittt st st e e e s e e se e ae e 854
Figure 12-2. SOC BIOCK DIGGIaM.........ccuiiiiiiiiiiii ettt s e e e h e s et e e s ae e s b e e s aae s b e e s saeeeaeesibe e saeesanee e 858
Figure 12-3. ADC Trigger Repeater BIOCK Diagram..........oouiiiiiiiiiiie ettt ettt e et 860
Figure 12-4. Oversampled ADC Trigger EXAmMPIE. ........oooiiiiiiiiii ettt b et e b s 861
Figure 12-5. Trigger Repeater REPEAT LOGIC. .........uiiiiiiiiiiii ettt ettt et e e nenee s 863
Figure 12-6. Single-Ended INPUL IMOEL.........oouiiiiii et e st e st e et e e 864
Figure 12-7. Round RODIN Priority EXAMPIE..........oiiiiiiiiiiii ettt e et e e e e nanee s 869
Figure 12-8. High Priority EXAMIPIE. ...ttt e bt e e sttt e sbe e e e bb e e e et e e e nneeeenareeeas 870
Figure 12-9. ADC End-of-Conversion (EOC) Signal INterTUDPES. ........coiiiiiiiiiiiiiie et e 871
Figure 12-10. ADC Post-Processing Blocks (PPB) BIOCK Diagram..........ccocuuiiiiiiiiiiieeiiiie ettt 873
Figure 12-11. ADC Post-Processing Blocks (PPB) INterrupt EVENL..........cociiiiiiiiii e 875
Figure 12-12. Opens/Shorts DeteCtON CiFCUIL...........ooiiiiiiiie et e e 876
Figure 12-13. Input Circuit Equivalent with OSDETECT EN@bIed..........cccciiiiiiiiiiiiiiiie e 877
Figure 12-14. ADC Timings in Early INTerrupt MOGE..........coouiiiiiiiiii et 880
Figure 12-15. ADC Timings in Late INterrupt MOGE........ccc.uiiiiiiiii ettt e e 881
Figure 12-16. ADC ReferenCe SYSIEM.........ooiiiii et s s sae e 886
Figure 12-17. CMPSS to ADC Loopback CONNECHION. ..........cuiiiiiiiiiiii it 886
Figure 12-18. ADCRESULTO REGISIE.......ciitiiiiiiiiiiie ittt ettt a e et e e e e bt e e aa b et e s be e e e bt e e e anbe e e sabeeeeanbeeeas 891
Figure 12-19. ADCRESULT T REGISIE ... ..cei ittt ettt et ettt sa bt e e e b bt e e st et e s bt e e e bt e e e anbe e e sabeeeeabbeeean 892
Figure 12-20. ADCRESULTZ2 REGISIE......cciitiiiiiiiiiitie ettt ettt ettt ettt at e sa bt e e bt e e st et e sa b e e e e bt e e e anbe e e sabeeeennbeeean 893
Figure 12-21. ADCRESULT3 REGISIEN........uiiiiiii ettt s b e s e e s e s e e s e e seeeeneesaneens 894
Figure 12-22. ADCRESULTA REGISIEN.........uiiiietie ettt s eb e s e e be e s e e s e e s ne e s eneeneesaneea 895
Figure 12-23. ADCRESULTS REGISIEN.........uiiiiiiiii ettt s s e e s ae e s e e seeeeneesaneea 896
Figure 12-24. ADCRESULTE REGISIE.......coitiiiiiiiiiiie ettt e ettt sa et e e bt e e bttt e sane e e e bt e e e anbe e e sabeeeenbbeeen 897
Figure 12-25. ADCRESULT7 REGISIEN.......c.uiiiiiii ettt b e s e e e s e s e e s ae e s eeeeneesaneen 898
Figure 12-26. ADCRESULTES REGISIE.......co ittt ettt ettt ettt e st e s bt e e e bt e e s et e s be e e e bt e e e anbeeesabeeeeanbeeeas 899
Figure 12-27. ADCRESULTO REGISIEN.........uiiiiiie ittt s e e s s e e s be e seeeeneesaneea 900
Figure 12-28. ADCRESULT 10 REGISTET ...ttt ittt ettt ettt ettt et e e a bt e e sabe e e e bt e e e anbe e e sabeeeeanbeeeas 901
Figure 12-29. ADCRESULT 1T REGISIEN......ceiiutiiiiiiii ittt e ittt e s a e e et e s bt e e e sab et e e bb e e e nteeenaneeas 902
Figure 12-30. ADCRESULT 12 REGISTET......cutiiiiiiiiiiiii ettt ettt ettt e et e sa bt e e bt e e aa bt e e sabe e e e bt e e e anbeeesabeeeeanbeeens 903
Figure 12-31. ADCRESULT 13 REGISTET. ...ttt ittt ettt ettt ettt se et e e bt e e st et e s be e e e bt e e e anbe e e sabeeeeabbeeea 904
Figure 12-32. ADCRESULT 14 REGISTET......cutiiiiiiiiiitie ettt ettt ettt sa et e e bt e e s e e e sabe e e e bt e e e anbeeesabeeeeanreeeas 905
Figure 12-33. ADCRESULT 15 REGISTEN......cutiiiiiiiiiiiii ettt ettt ettt sa et e e bt e e st et e s b et e ekt e e e anbe e e sabeeeeabbeeeas 906
Figure 12-34. ADCPPBTRESULT REGISTEN........ueiiiiiiiiiiii ittt ettt e b e s st e e sbe e s nbr e e e anbeeenaes 907
Figure 12-35. ADCPPB2RESULT REGISTEN........ueiiiiiiiiiiit ittt ettt e b e e st e e nne e s bs e e e aabeeenaes 908
Figure 12-36. ADCPPB3RESULT REGISTEN........ueeiiiiiiiiiii ittt ettt e b e e b e e nbe e e e breeeaabeeenaes 909
Figure 12-37. ADCPPBISUM REGISIEN........ooiiiiiiiii et ae e s saeesne e 910
Figure 12-38. ADCPPB TCOUNT REGISIEI. ... .uiiiiiiiiiiiiie ittt ettt e e ettt e s bt e e ss et e e te e snne e e naneee s 911
Figure 12-39. ADCCTLT REGISIEN ...ttt s e e e st e s e e st e sba e et e e san e e e e e sae e e 915
Figure 12-40. ADCCTL2 REGISTEN......c uueeiiiiiieiit ettt ettt e ah et e ettt e o bt e e sttt e e bt e e e be e e e st et e sane e e e bt e e e aateeenanees 917
Figure 12-41. ADCINTSEL REGISTEN........ooiiiiiiiee ettt e e e e e e ae e e e saneenee e 918
Figure 12-42. ADCDMAINTSEL REGISIEI. ... ..ttt ettt b e ae et sb e e e sbb e e e et e e nnte e e naneeeas 920
Figure 12-43. ADCRAWINTFLG REGISTEN........uuiiiiiiieiiiie ettt ettt st et e e et et e sbe e e e ae b e e e eteeeenees 922
Figure 12-44. ADCINTFLG REGISIE ... ..ceiiiiiiiiiiie ittt ettt b e e bt e ettt e s bt e e sttt e eane e e s bb e e e ante e e nanes 924
Figure 12-45. ADCINTFLGFRC REGISIEN ... ..ottt sttt e e s e e ebb e e eane e e snee e 926
Figure 12-46. ADCINTFLGCLR REGISTEN ...ttt ettt st h et et e sn e sab et e et e e s eneeeenane s 927
Figure 12-47. ADCINTOVF REGISE.......eiiiiiiiiiiee ittt a et s bt e ettt e e e st e e e s b e e e ettt e e sne e e e nbbeeeanbeeenaes 929
Figure 12-48. ADCINTOVFCLR REGISIET........eiiiiiiiiiiiie ettt ettt e bt e st e s e e et e e e e e e e saneee s 931
Figure 12-49. ADCSOCPRICTL REGISIEI. ... .tiiiiiiieiiiie ettt ettt bt e aa et sbe e e ebb e e e et e e e nnreeenaneeeas 933
Figure 12-50. ADCINTSOCSELT REGISIEN. ......ueiiiiiiiiiiiie ettt ettt e e et e e e e s e e e enn e e e eanees 935
SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025 F28E12x Real-Time Microcontrollers 21

Submit Documen

t Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Figure 12-51. ADCSOCFLGT REGISIEN.......coiuiiiiiiiii ettt st e e s se e 938
Figure 12-52. ADCSOCFRCT REGISTEN.....ccutiiiiiiii ittt ettt s bt e e s bt e e e b e e ae e e e et e e enb e e e saneeesneeeeas 942
Figure 12-53. ADCSOCOVFT REGISTEN.....cciutiiiiiiiieitie ettt e et a bt e e aa bt e e e b e e e eae e e e aabe e e enb e e e saneeesaneeeeas 947
Figure 12-54. ADCSOCOVFCLRT REGISIEN ... oottt 951
Figure 12-55. ADCSOCOCTL REGISTEN........oiiiiiiiieii ettt st st e e sb s s s e e s e sanesanee e 955
Figure 12-56. ADCSOCTCTL REGISIEN......ciiitiiiiiiie ittt ettt e bt e e sttt e sabe e e e e bb e e e anbe e e nneeeenaneeeas 957
Figure 12-57. ADCSOC2CTL REGISIEN........oiiiiiiiiii ettt e e b s e e s b e siaeenee e 959
Figure 12-58. ADCSOC3CTL REGISTEN........uiiiiiiiieiii ettt st e e s e e e s r e e sanesnee e 961
Figure 12-59. ADCSOCACTL REGISIEN........uiiiiiiiieiii ettt ettt e e r e e e s r e sieeenee e 963
Figure 12-60. ADCSOCSCTL REGISIEN...... oottt et e et e e ae e s n e e siee e 965
Figure 12-61. ADCSOCBCTL REGISIE......ceiitiiiiiiii ittt ettt ettt e bt e e sttt e sabe e e e e bb e e e aabe e e nneeeenaneeeas 967
Figure 12-62. ADCSOCTCTL REGISIEN........oiiiiiiiei ettt e e s s e e s e e saee e 969
Figure 12-63. ADCSOCBCTL REGISIE......ciiiiiiiiiiie ittt ettt e e bt e e st et e sabe e e e ebb e e e et e e e nneeeenaneeean 971
Figure 12-64. ADCSOCIOCTL REGISIE......ciiitiiiiiiie ittt ettt e e bt e e st et e sab et e e ebb e e e anb et e nneeeenaneeeas 973
Figure 12-65. ADCSOCTOCTL REGISTEN......cutiiiiiiie ittt ettt ettt ettt e e bt e e sttt e nabe e e e ebb e e e enbe e e nneeeenaneeeas 975
Figure 12-66. ADCSOCTTCTL REGISTE.....cceuiiiiiiiie ittt ettt e bt e e sttt e s bt e e e bb e e e eane e e s b et e e bt e e e aaneeesaneee s 977
Figure 12-67. ADCSOCT2CTL REGISTEN.....ccutiiiiiiie ittt b ettt e e bt e e sttt e sbe e e e s bb e e e enbe e e nnreeenaneeeas 979
Figure 12-68. ADCSOCI3CTL REGISIET.......ooiiiiiiiiii ettt e e s e e e ae e s e sane e e 981
Figure 12-69. ADCSOCTACTL REGISIET.......oiiiiiiiiiii ettt et s b e e sb e e s r e e s e e s re e saeeeanee e 983
Figure 12-70. ADCSOCISCTL REGISIET ... ..ottt st s e e sb s s e s se e s r e e saneeanee e 985
Figure 12-71. ADCEVTSTAT REGISIEI. .....ueiiiiiiiiitii ettt ettt ettt e bt e e e bt e sb et e e sab e e e e be e e nneeeesaneeas 987
Figure 12-72. ADCEVTCLR REGISIEN.......c.uiiiiii ittt b e e s e e e b e s e e be e seb e e saeesane e 990
Figure 12-73. ADCEVTSEL REGISIET......ccitiiiiiiii ittt ettt e aa et ea et e bt e e st et e et e e e bb e e e ent e e nanes 992
Figure 12-74. ADCEVTINTSEL REGISTEN ...ttt ettt b et sb e e b bt e e st e e nnee e e naneeeas 994
Figure 12-75. ADCREV REGISIEN ... ...ttt et s s e et s a e e et e e s e e et e e e an e e sae e s neesaeeeanas 996
Figure 12-76. ADCOFFTRIM REGISTET.......oiiiiiiiiiiit ettt ettt e bt e e et ss bt e e sa e e e et e e e nreeenane s 997
Figure 12-77. ADCPPBTCONFIG REGISTEN......ccuutiiiiiiiiiitiie ettt b ettt e e bt e bt e e st e e enb e e e eaneeesneeeeas 998
Figure 12-78. ADCPPBTOFFCAL REGISIEN. ... .eiiiiiiiiiiiie ettt et et e ettt s et e e bt e e sate e e sne e e e anbeeenaes 1000
Figure 12-79. ADCPPBTOFFREF REGISIE......coiiiiiiiiiiiiiieeeit ettt ettt st sab e e st e e et e e nanees 1001
Figure 12-80. ADCPPBITRIPHI REGISIET........eiiiiiiiiiiiie ettt et s e e e e enbnee e e 1002
Figure 12-81. ADCPPBTTRIPLO REGISTEN.......cuteiiiiiiiiiiii ettt ettt ettt e et e bt e rab e e et e e nare e e nanee s 1003
Figure 12-82. ADCPPB2CONFIG REGISTET......c..uiiiiiiiiiiiie ettt ettt e st e s bt e nbb e e e et e e nne e e e nanee s 1004
Figure 12-83. ADCPPB20OFFCAL REGISIEN. ... ..eiiiiiiiiiiiie ettt et et e ettt s et e bt e e eabe e e sneeeeanbeeenaee 1006
Figure 12-84. ADCPPB20OFFREF REGISIET......cciiiiiiiiiiiiitiee ettt ettt e et e st e e et e e s ante e e 1007
Figure 12-85. ADCPPB2TRIPHI REGISTET........eiiiiiiiiiiii ettt ettt st e e e e anbeeeenee 1008
Figure 12-86. ADCPPB2TRIPLO REGISTEN.......cutiiiiiiiiiiiii ettt ettt ettt e ettt et e e rab e e e et e e s aee e e naneeeas 1009
Figure 12-87. ADCPPB3CONFIG REGISIEN. ...ttt et 1010
Figure 12-88. ADCPPB3OFFCAL REGISIEN........coiiiiiiiiii et s 1012
Figure 12-89. ADCPPB3OFFREF REGISIE......cciiiiiiiiiiiiiiie ettt ettt e rab e e et e e anre e e nanees 1013
Figure 12-90. ADCPPBITRIPHI REGISTET........eiiiiiiiiiiiie ettt ettt e et et e st e e eeabneeenee 1014
Figure 12-91. ADCPPB3TRIPLO REGISIEN.......cuteiiiiiiiiiii ittt ra et e s bt e e bt e e et e e s aee e e nnnee s 1015
Figure 12-92. ADCINTCY CLE REGISIEI. ... .eiiiiiiiiiitie ettt ettt esae e e aab e e snn e e e eaneeeanbeeenaes 1016
Figure 12-93. ADCINLTRIMT REGISTEN....ccoutiiiiiiiiiitie ittt ettt et e e ettt sbe e e e sab e e e ebe e e e aaneeeaneee s 1017
Figure 12-94. ADCINLTRIMZ REGISTEN.....ccutitiiiieiiitiie ittt ettt ettt e e e st e e et e s be e e e aab e e e ebe e e e aaneeesneee s 1018
Figure 12-95. ADCREV2 REGISIE.........oiiiiiiie ettt a e b st e s e e b e saneeneeaes 1019
Figure 12-96. REPTCTL REGISIEI. ... ..iiiiiiiieiii ittt h et s bt e e sa et e et e e et e e e sab e e e e nbb e e e anteeenanees 1020
Figure 12-97. REP TN REGISTEI. ... ..ttt ettt ekt e ettt e s b et e e ea e e e sbe e e s enneeeanbeeenaes 1022
Figure 12-98. REPTSPREAD REGISIE......cco ittt h et a e sa bt e e et e e eab et e s b e e e e bb e e e anteeenanees 1023
Figure 12-99. REPTFRC REGISTET......coiiiiiiiiiieitie ettt ettt bttt e bttt s ab et e et et e sbb e e e sabe e e eabe e e nneeeenaneeean 1024
Figure 12-100. ADCPPBALIMIT REGISTE......ccutiiiiiiieiitiie ettt ettt ettt st et e e eabe e e sbe e e e ab b e e e sabeeesneeeeanreeenaee 1025
Figure 12-101. ADCPPBP IPCOUNT REGISIEN........ueiiiiiiiiiiiie ittt ettt ettt rae e st e e sbe e e eaneeeanbeeenaes 1026
Figure 12-102. ADCPPB1CONFIG2 REGISIE......ccoitiiiiitiieitie ettt ettt et e abb e e st e e nne e e e nanee s 1027
Figure 12-103. ADCPPBIPSUM REGISIE.......ceiiiiiiiiiiie ittt ettt et e e et e e sab e e e be e e e aate e e nanes 1029
Figure 13-1. CMPSS_LITE Module BIOCK DIiagram............ueiiiiiiiiiii ittt sttt sttt 1032
Figure 13-2. Comparator BIOCK DIGGIam............uiiiuiiiiiiie ittt et et e e et e e e sbe e e e bt e e eabee e sneeeeanbeeenaes 1032
Figure 13-3. Reference DAC BIOCK Diagram..........coui ittt e sae e s 1033
Figure 13-4. Digital FIter BENAVION. ..........ooiiiie e e s 1034
Figure 13-5. COMPCTL REGISIEN.........eiiiii ittt sttt e s e e b e e s e e e b e see e e ebeesab e e sanesanee e 1040
Figure 13-6. COMPHYSCTL REGISTET........uiiiiiiiiiiiie ettt et e sttt e s et e et bt e e eate e e sneeeeanbeeenaee 1042
Figure 13-7. COMPSTS REGISIEN ... ..ottt h e e e bbb e e s e sbe e s be e seeeeaeesan s 1043
Figure 13-8. COMPSTSCLR REGISIEN..... ..o sene e e 1044

22 F28E12x

Real-Time Microcontrollers SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025
Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS
INSTRUMENTS

www.ti.com Table of Contents
Figure 13-9. COMPDACHCTL REGISIEN..........uiiiiiiiie ittt st a e s e sbe e sae e e e s aeesaee s 1045
Figure 13-10. DACHVALS REGISTEN.........oiiiiie ettt e e s e e 1046
Figure 13-11. DACHWVALA REGISTET......ccuuiiiiiiiieitite ettt ettt ettt se et e bt e e sttt e rab e e e ket e snb e e e sab et e ebb e e e nnneeenaneeas 1047
Figure 13-12. DACLVALS REGISIEN ...ttt sttt e s e e r e e e e ae s e e e ae e 1048
Figure 13-13. DACLVALA REGISIEN ..ottt et b e s et e s e e e b e e e e e s ae s e n e e ae e 1049
Figure 13-14. CTRIPLFILCTL REGISE.......et ittt ettt ettt ettt et e et e e bt e smteebeesmbeesseesnbeesbeeenseesbeeanneennnean 1050
Figure 13-15. CTRIPLFILCLKCTL REGISIEN ... .ciiutiitiiiiieitie ettt ettt ettt et ettt et e bt e s st e e saeesnbeesaeeenbeesteeeneesnnean 1051
Figure 13-16. CTRIPHFILCTL REGISTEN......ci ittt ettt ettt e bt e st e e sbe e et e e steeenaeestbeebeesnseesbeesnneenneeans 1052
Figure 13-17. CTRIPHFILCLKCTL REGISE. ... ettt ittt ste e et e s bt e e aeesbeeenbeesnseenbeeenneenneeans 1053
Figure 13-18. COMPLOCK REGISIET .........oiiiiiiii ettt s e e e s ee e e eae e sane e s aeesane e e 1054
Figure 13-19. COMPDACLCTL REGISTEN. ... .ceitiiiiieitie ettt et ettt e et e e be e e eeesaeeebeesmeeenbeesneeenbeesnbeenneennneas 1055
Figure 13-20. CTRIPLFILCLKCTLZ REGISLE.......uiitiiiiiietie ittt ettt ettt ettt e s ee et eeste b e ssbeesaeesnbeesbeeenbeesbeeeneennnean 1056
Figure 13-21. CTRIPHFILCLKCTLZ REGISTEN......co ittt ettt st e et e st e e aeeste e e nbeesnseesbeeenneenneeans 1057
Figure 14-1. PGA BIOCK DI@GIaM.........oiiiiiiiieii ettt sttt e s e e b e e s e e e b e s ee e e ebe e sabe e s aeesanee e 1060
FIGUre 14-2. BUEI IMOTE........coiiiiiie ettt b e e st e e s b et e ook bt e e et et e st e e e eab e e e e abe e e nbeeeenabeeas 1062
Figure 14-3. Standalone MOGE............ooiiii e st b e b e e st e e b e s e e e sae e 1063
Figure 14-4. NON-INVErtiNG MOGE........c.oiiiii ettt a e s b e et e e s e e e re e saneene e 1064
Figure 14-5. SUDLraCIOr MOTE..........co.uiiiie ettt et e e e b e e s e e e b e e e e e b e s eesan e as 1065
Figure 14-6. Low-Pass Filter Using EXternal CapacitOr..............oioiiiiiiiiiiiie ettt 1067
Figure 14-7. PGA OffSEE THM........eiii ettt e e e b e e e e bt e s b e e ae e s b e e sbe e sab e e seneeneesan s 1068
FIQUIe 14-8. PGA GaIN ETON ...ttt ettt h e et e e e b e e e e e e b e e s b e e be e s e b e e sae e s b e e seneeaeesane s 1068
Figure 14-9. General Chopping TEChNIGUE.......cooiuuiiiiiiie ettt ettt ekt e et e s e e e e aab e e ateeennees 1069
Figure 14-10. ADC-Assisted Chopping BIOCK DI@gram...........cooiuiiiiiiii ittt 1070
Figure 14-11. PGA Pin AlRErnate FUNCHONS. .........uiiiiii ettt et e e s 1072
Figure 14-12. Signal Conditioning Using Non-inverting MOGE............oouiiiiiiiiiiii e 1073
Figure 14-13. BUffer MOAE EXAMPIE.........ooiiiiiiiiiie ittt e bt a et sb e e e br e e et e sne e e nanee s 1073
Figure 14-14. PGA Shunt CUIrent EXAMPIE.......coouiii ittt e et e e e e e e e nbbeeeanee 1074
Figure 14-15. Bidirectional CUITENT SENSING......coiuuiiiiiie ittt et e ettt e bt e et sb e e ettt e e aabe e e sanees 1075
FIGUre 14-16. PGACTL REGISIE ... .ottt ettt et e ettt e e ae e e e ettt e e b bt e e sab e e e et et e snbe e e saneeeabeeenan 1078
FIGUre 14-17. IMUXSEL REGISTEI. ... ..eiiiiiiiiiie ittt ettt ettt sttt sa et e et et e e bb e e e sab e e e et e e e nneeeenabeeean 1079
Figure 14-18. OFFSETTRIM REGISE........iiitiiiiieiie ettt sttt ettt ettt ettt e bt e s aee e beeenteeabeesateesneeenbeesneeenbee e 1081
Fiure 14-19. PGATYPE REGISTEN. ..ottt ittt ettt etttk e ettt s b et e e s e bt e e et e e e e abbe e e aabe e e e bbe e e aaneeesneee s 1082
Figure 14-20. PGALOCK REGISIE.........uiiiiiiiieie ettt ae e st ae e s e e st e e s e e s beeeneesaenaas 1083
Figure 15-1. Submodules and Signal Connections for an MCPWM Module..............ccccooiiiiiiiiiiiiieie e 1087
Figure 15-2. MCPWM Modules and Critical Internal Signal Interconnects...............ccoociiiiiiiiiiii e 1088
Figure 15-3. Time-Base SUDMOAUIE.............ooii i 1091
Figure 15-4. Time-Base Submodule Signals and REGISTEIS. .........cuiiiiiiiiiiiii e 1092
Figure 15-5. Time-Base FrequenCy and PeriOqd..........uuii ittt 1094
Figure 15-6. Time-Base Counter Synchronization Scheme................cccooiii e 1096
Figure 15-7. MCPWM EXternal SYNC OUIPUL.........oiiiiiiii ettt ettt e et e e st e e e s e e e nnreeenaee 1097
Figure 15-8. Time-Base Up-Count Mode WavefOrmMS.............oci i e 1099
Figure 15-9. Time-Base Up-Down Count Waveforms, TBCTL[PHSDIR = 0] Count Down On Synchronization Event......... 1100
Figure 15-10. Time-Base Up-Down Count Waveforms, TBCTL[PHSDIR = 1] Count Up On Synchronization Event............ 1100
Figure 15-11. Global Load: Signals and REGISTEIS. ........c.uiiiiiiiiiiie ettt sne e nnee s 1101
Figure 15-12. Counter-Compare SUDMOGUIE. ..........cooiiiiiiiii ettt ettt e e e b e 1102
Figure 15-13. Detailed View of the Counter-Compare Submodule..............cccoiiiiiiiiiiii e 1103
Figure 15-14. Counter-Compare Event Waveforms in Up-Count MOGE.............ooiiiiiiiiiiiiiie e 1105
Figure 15-15. Counter-Compare Events In Up-Down Count Mode, TBCTL[PHSDIR = 0] Count Down On

SYNCAIONIZAtION EVENT. ...ttt b e a e s a et e et e e eab e e s b et e et et e e eat e e e s be e e enneeennnes 1106
Figure 15-16. Counter-Compare Events In Up-Down Count Mode, TBCTL[PHSDIR = 1] Count Up On Synchronization

YT o | S TP PTPR 1106
Figure 15-17. Action-Qualifier SUDMOGUIE. ..........coiiiii ettt st e e sane e e abee e e 1107
Figure 15-18. Action-Qualifier Submodule INputs and OULPULS........cocuiiiiiiiiiii s 1108
Figure 15-19. Possible Action-Qualifier Actions for MCPWMx_yA and MCPWMx_yB OUtputs..........cccceveriieinniiiiinieeenen. 1109
Figure 15-20. AQCTL[PWMX_LDAQAMODEL].......coittitteiitatie ettt st stee st steesste e bt e amseesbeeamteesseeanbeeaneeanbeesaeeanseessneeseesnreans 1111
Figure 15-21. AQCTL[PWMX_LDAQBMODEL].......ccittitiaiitatieaee ettt stee st steeseee e steeaseeabeeaseeesseeanbeesaeeenbeessaeenseessseenseesnneas 1112
Figure 15-22. Up-Down Count Mode Symmetrical WavefOrm......... .o e 1114
Figure 15-23. Up, Single Edge Asymmetric Waveform, with Independent Modulation on PWMxA and PWMxB—Active

[ e PRSPPSO 1115
Figure 15-24. Up, Single Edge Asymmetric Waveform with Independent Modulation on PWMxA and PWMxB—Active

[0 SRRSO 1115
SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025 F28E12x Real-Time Microcontrollers 23

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS
INSTRUMENTS
Table of Contents www.ti.com
Figure 15-25. Up-Count, Pulse Placement Asymmetric Waveform With Independent Modulation on PWMXA..................... 1116

Figure 15-26.

Up-Down Count, Dual-Edge Symmetric Waveform, with Independent Modulation on PWMxA and PWMxB

—— ACHIVE LOW . ...ttt e et e e e et e e e e e e e ettt —t—————eeeeeeeeteete————aeaeeeeeeteee i aeeearetrerr————————— 1116

Figure 15-27.

Up-Down Count, Dual-Edge Symmetric Waveform, with Independent Modulation on PWMxA and PWMxB

e &0 L] o1 L=T 40 T=T o v ST PP T RPRPPR 117

Figure 15-28.
Figure 15-29.
Figure 15-30.
Figure 15-31.
Figure 15-32.
Figure 15-33.
Figure 15-34.
Figure 15-35.
Figure 15-36.
Figure 15-37.
Figure 15-38.
Figure 15-39.
Figure 15-40.
Figure 15-41.
Figure 15-42.
Figure 15-43.
Figure 15-44.
Figure 15-45.
Figure 15-46.
Figure 15-47.
Figure 15-48.
Figure 15-49.
Figure 15-50.
Figure 15-51.
Figure 15-52.
Figure 15-53.
Figure 15-54.
Figure 15-55.
Figure 15-56.
Figure 15-57.
Figure 15-58.
Figure 15-59.
Figure 15-60.
Figure 15-61.
Figure 15-62.
Figure 15-63.
Figure 15-64.
Figure 15-65.
Figure 15-66.
Figure 15-67.
Figure 15-68.
Figure 15-69.
Figure 15-70.
Figure 15-71.
Figure 15-72.
Figure 15-73.
Figure 15-74.
Figure 15-75.
Figure 15-76.
Figure 15-77.
Figure 15-78.
Figure 15-79.
Figure 15-80.
Figure 15-81.
Figure 15-82.
Figure 15-83.

Up-Down Count, Dual-Edge Asymmetric Waveform, with Independent Modulation on PWMxA—Active Low1117

Dead_Band SUDMOGAUIE. .........oouiiiiiie ettt et ea e st e s bb e ean e e e e b e e anb e e 1118
Configuration Options for the Dead-Band Submodule.............cooiiiiiiii e 1121
Dead-Band Waveforms for Typical Cases (0% < DUty < 100%0)......ccuoueeiirmmeiiiiie ettt 1123
TrP-ZONE SUDMOTUIE. ...ttt b e ettt e st e ettt e e et e e e sab e e enbe e e nnneas 1125
Trip-Zone Submodule Mode CONrol LOGIC. .......couiuiiiiiiii ettt e e 1128
EVeNt-Trigger SUDMOGUIE. .........cooiiiiiii ettt e et e e nt e e nanees 1129
Event-Trigger Submodule Showing Event Inputs and Prescaled Outputs..........ccccoeiiiiiiiiiiicciiec e 1130
Event-Trigger INTerrUPt GENEIAtON. ..........eiiiiiie ettt e et e et 1132
Event-Trigger Start-of-Conversion (SOC) PulS€ GENErator............cocuueiiiiiiiiiiieiiee e 1132
PWVIM X-BAR. ... ettt ettt ettt etk e et e bt e m ke ea e e ea bt e ea et e bt e ee bt e be e ea bt e sh et et e e ebee e teeenbeenbeeenneenneean 1133
PWM X-BAR Architecture - Single OULPUL.........cooiiiiiiiii e e 1134
REVISION REGISTEN. ...ttt sttt ettt et sh et esaeeembeesh e e ambeesheeanbeesaseebeeenneebeeanneenneeans 1142
I =[O I T [ ] PP USSR PP SOPUP PPN 1143
L= U I =T [ - PSSP P PP OPPR 1146
TBPRDS REGISTEN....ccutiiiitie ittt ettt e a et s ettt e e bt e e e ettt e e b et e e b b e e e e abe e e sbe e e e an e e e ete e e e nees 1147
TBPHS REGISTEI. ...ttt bttt s et e e bt e et et e s bt e et b e e e nte e s enn e e e anbe e e e 1148
RIS ST 2 e 151 (= PSPPSR PP 1149
TBSTSCLR REGISTET ...ttt ettt et e bt e st e bt e se bt e saeeeabeesbeeembeesbeeebeesneeenbeesneeenteas 1150
TBCTR REGISTEI. ..ttt ettt b e e ettt e s bt e e ek bt e ea bt e e s be e e ek bt e e eateeesnaeeennbeeenaes 1151
(O3 O W =T ] (=T O PSPPSR UPSPTPR 1152
(031 o O =T ] (=T PP OP PP 1154
(0317 g B I =T ] (= PP POP P UPR 1155
CIMPICS REGISTEN . ...ttt ettt ettt e bt e ea et e o bt e e bttt e eab e e e e bt e e e sttt e eane e e e be e e e nne e e nanes 1156
CIMPDS REGISTEN . ...ttt ettt e kbt e oo a et oo bt e e st e e eab e e e e bt e e e sttt e nane e e e be e e e anteeenanes 1157
F @ [ I L To 1] (= PP UUPPUPPPOPSRN 1158
SOCEN REGISTE. ...ttt b et s et h et e ettt e s st e e e ea bt e e et b e e e anbe e e sabeeeanbeeeaa 1160
SOCSEL REGISIEN. ...ttt b ettt ekt e e sttt e s bt e e e hb e e e et e e e s bt e e e abe e e e e e e nnree s 1161
10101 = (@B I Y=o 1] (=Y PRSP 1166
510007 N I (=T 1] (= S O PSP P P SPPPPOPI 1168
10107 I LYo 1] (=Y USSR 1169
SOCCLR REGISTET ...ttt ettt ettt s bt e e bt e e eab et e e bt e e bttt e eane e e s be e e e ante e e nanns 1170
o IS = I =T 1 T USSP TPPPTI 1171
ETPERIOD REGISTEN......uteiiitiie ittt ekt e e ettt s bt e e s e bt e e ettt e e s bt e e s b e e e esbe e e enneeesneee s 1174
ETCONT REGISTET ...ttt ettt h et a et e et e e bt e e st e e s bt e e e ebb e e e e be e e s neeeenaneeean 1175
INTEN REGISTE ...tttk ettt ettt ekt e ettt e s b et e e st e e e e bt e e e bb e e e anbe e e sneeeennnee s 1176
INTFLAG REGISTEN ... teeiiiiie ettt a e r ettt e bt e sttt oot e e e e bt e e abe e e nabee e e abb e e e anteeenanees 1177
INTCLR REGISTEI. ... ettt et ea et ot e e bt e e sttt e st e e e eb bt e e e be e e s neeeenaneeean 1178
LN I O =T ) (=T OSSP PTPR 1179
4SS =T ] (= O PSSR UPPR PP 1180
4 O3 I =T ] (= PSSP PPP R PPPRO 1182
TZCBCOSTFLAG REGISIEN ... ettt ettt ettt sttt s e bt st esab e e e bt e emteeabeeenteeabeeanbeesneeenteas 1183
TZCBCOSTCLR REGISIEN ...ttt ettt ettt ettt e et b e s e bt e steeenbeesbbeamseessbeesteeaneeesbeeaneeenneean 1185
[ = O I (T 151 (= PSPPSR SR PPR 1187
DY I =T 1] (= OSSPSR 1189
(D] ST = I =T 151 £ PSP PP PP PP OPPR 1190
DBFEDS REGISTET. ...ttt a e et e bt o bttt e 1h bt e et et e e bt e e e ea bt e e et et e e e e e na e e e ebn e e 1191
(D] STy S =T ] (= O PSP UPPPIN 1192
(€1 DO I =T ) (< PSPPSR PPUPPPOTRRN 1193
(€1 B0 S o O N Y=Y o 1] (=Y PSR SURR 1194
GLDOSHTSTS REGISIEN. ... tieteeiiiee ittt ettt ettt sae e et e e s et e e bt e sebeeaseesabeesteeamseesbeeeseesnneenbeeanneenneeans 1195
PWMA_CIMPA REGISTET ...ttt ettt sttt e et h e e be e shb e e beeembeesbeeenbeenbeeaneeeaneeenteas 1196
PWMA_CIMPAS REGISEET ...ttt ettt sttt ettt bt st e e bt e sa bt e sbeeembeesbbeenbeesaeeebeesnneeneas 1197
PWMA_CIMPB REGISTEN.......eeiitieitie ettt ettt ettt e sh e et e s st e es bt e sbe e et e e sbeeenbeesaeeenbeesnneebeesnneenneeans 1198
PWMA_CIMPBS REGISLET......eeitii ettt ettt ettt sttt e sttt e ke saeeebeesmbeebeessbe e st eesmbeesbeeenseesbeeanseesaeeans 1199
PWM1_AQCTLA REGISIE ... ittt ettt ettt ettt e et e e s hee et e e sbeeenbeesseeebeesneeebeesnneenneeans 1200

24

F28E12x Real-Time Microcontrollers

SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025
Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

13 TEXAS

INSTRUMENTS

www.ti.com

Table of Contents

Figure 15-84.
Figure 15-85.
Figure 15-86.
Figure 15-87.
Figure 15-88.
Figure 15-89.
Figure 15-90.
Figure 15-91.
Figure 15-92.
Figure 15-93.
Figure 15-94.
Figure 15-95.
Figure 15-96.
Figure 15-97.
Figure 15-98.
Figure 15-99.

Figure 15-100.
Figure 15-101.
Figure 15-102.
Figure 15-103.
Figure 15-104.
Figure 15-105.
Figure 15-106.
Figure 15-107.
Figure 15-108.
Figure 15-109.
Figure 15-110.
Figure 15-111.
Figure 15-112.
Figure 15-113.
Figure 15-114.
Figure 15-115.
Figure 15-116.
Figure 15-117.
Figure 15-118.
Figure 15-119.
Figure 15-120.
Figure 15-121.
Figure 15-122.
Figure 15-123.
Figure 15-124.
Figure 15-125.
Figure 15-126.
Figure 15-127.
Figure 15-128.
Figure 15-129.
Figure 15-130.
Figure 15-131.
Figure 15-132.
Figure 15-133.
Figure 15-134.
Figure 15-135.
Figure 15-136.
Figure 15-137.
Figure 15-138.
Figure 15-139.
Figure 15-140.
Figure 15-141.
Figure 15-142.
Figure 15-143.
Figure 15-144.

PWM1_AQECTLAS REGISTEN ...ttt ettt ettt ettt ettt ettt et s tb e e bt e sab e e s beeemeeesbeeembeenneesnbeenneeennis 1202
PWM1_AQECTLB REGISTEN. ... ittt ettt ettt e bt e b e enbeesaeeenbeesseeenbeesebeeneesnneas 1204
PWM1_AQUCTLBS REGISTEN ...ttt ettt sttt e be e sttt e et e e beeene e e beeemteesneeanteenneeennis 1206
PWM1_AQSFRC REGISTE........eiitiiiiieeiie ettt ettt ettt sae e bt s st e et e e sateebeessbeesteeenbeesbeeenseesaeean 1208
PWM1_AQOTSFRC REGISIET.....ccciutiiiiiiiiiiiie etttk bttt e et e e rab e e et e e ent e e sabeeeenbaeeennee 1209
PWM2_CIMPA REGISIET ...ttt ettt etttk e et e ettt et e e sae e e beeemeeenbeeamteeneesnbeesneesnneenees 1210
PWMZ2_CIMPAS REGISTE ...ttt ettt ettt sttt ettt et s h et e eab e e skeeemteesbeeenteesneeenbeesneeenneesnee 1211
e T D OV [ B =T | 3 (= R SURR 1212
PWM2_CMPBS REGISTET........eeeiieietie ittt sttt sttt et s eb et e et e e be e ent e e beeemteenbeeenteesneeennis 1213
PWM2_AQECTLA REGISTEN. ...ttt ettt sttt sttt e et e e bt e e mteeebe e enbeesaeeenbeesseeenbeesebeeneesnneas 1214
PWM2_AQECTLAS REGISTEN ...ttt ettt ettt ettt ettt e et e sttt be e s et e e bt e saeeesbeeeneeesbeeeneeenneesnteenneeennes 1216
PWM2_AQECTLB REGISTEN. .....eitieieeeeitie ettt sttt ettt e bt e bt e enbeesaeesnbeesseeenbeessbeeneesnneas 1218
PWM2_AQECTLBS REGISTEN ...ttt ettt ettt ettt et sttt et e e sab e e beeene e e beeembeenneesnbeenneeennis 1220
PWM2_AQSFRC REGISTE.......ueiitiiiiiieitie ettt sttt ettt ettt e sae e bt esaeeenbe e ssteeseesebeesbeeenbeesbeaenneesaeean 1222
PWM2_AQOTSFRC REGISTEN.....cce ittt ettt sttt ettt e rab e e e ettt e sst e e sabeeeenbneeeanee 1223
PWMB_CIMPA REGISTET ...ttt sttt sttt et ettt et e e eae e e bt e emeeenbeesmteeneesnbeesneeenneesees 1224
PWMB3B_CMPAS REGISTE ... teeieeitieee ettt ettt sttt e e et e ekt eemteebe e e nbeesneeanbeeameeenbeeseneeneesaneens 1225
PWMB3B_CMPB REGISTE ...ttt sttt b ettt b e et eeae e et e e sseeenbeesebeeneesnbeeseeeanneenees 1226
PWMB3B_CIMPBS REGISEET ...ttt sttt sttt sttt e st e ekt e et e e bt e emb e e bt e enbeesseesnbeesneeannee e 1227
PWM3_AQUCTLA REGISIE.....ce ettt ittt ettt ettt et e e et e e s bt e e e ra b e e e aabb e e e neeeesaneeean 1228
PWM3_AQECTLAS REGISTEN ... eeiieeitie ittt ettt et ettt esae e ek esnte e bt e snbeeabeesnbeesseesnbeesseeansee e 1230
PWM3_AQCTLB REGISLE......eeietiiiiiieeitiee ettt ettt ettt ekt e e et e s bt e e s s b e e e abe e e s aneeeenaneee s 1232
PWM3_AQUCTLBS REGISTEN........eiiiieitieiiieitie ettt sttt et e st ek e et e e bt e snte e bt e snbeesseesnbeesaeeanree e 1234
PWM3_AQSFRC REGISTEN......uutiiiiititeiiiie ettt et ab e st e e e bt e et et enne e e e nnneeeas 1236
PWM3_AQOTSFRC REGISTEN......coiutiiiiiiiiieiie ettt ettt ettt eas e e s b e e et e e nne e e e nnneeeas 1237
REVISION REGISTET ...ttt sttt ettt et b ettt eshe e e bt e eaeeembeesseeenbeesebeeseesnbeesseeanneenees 1240
L= 102 1 2 LT o] (= P SOP PP OPPRPPR 1241
TBPRD REGISTEN ...ttt ettt bt e eh et ettt b e e e e a b et e e bt e e e eab e e e e be e e eanee e e 1244
TBPRDS REGISTET. ...c.tiii ittt et e bt e bt e sa bt e e bt e e eab e e e et e e eane e e 1245
TBPHS REGISIET ...ttt ettt e bt e e et et e e bt e e sab et e et et e nne e e e naneeeabae e e 1246
TBSTS REGISTET. ...ttt h ettt b et oo e bt e e ettt e e be e e e sab et e es bt e e eab e e e s abe e e enee e e nanee 1247
TBSTSCLR REGISTEN. ...ttt ettt st e bt e s bt e saeesab e e st b e emneesabeenbeeeneeebeeaneeenneeanee 1248
TBOTR REGISIE ...ttt a et e et oo h et e e e a bt e e e b et e e e hn e e e aa b e e e sseeeesaneeeanbeeenan 1249
CIMPCTL REISTET ...ttt ettt et e e e bttt e ra bt e et e e e st et e s bt e e e st e e e anbeeesbeeeeanneeenas 1250
(O 1Y | O =T 1) =T O PP PP PR OUPPP 1252
(01 L B =T 1) =T O PSPPSR OUPPP 1253
CIMPICS REGISTEN ...ttt ettt ettt etttk e e st et e s bt e e ek bt e e e a b et e s be e e e s b et e sateeesabneeeanbeeenan 1254
CIMPDS REGISTEN. ...ttt ettt ettt ekt e e at et o4 b et e ek bt e e eab et e e be e e e s b et e sateeeeaneeeeanbeeenans 1255
L@ 1O I S {CTo 1] (= S PSP U PP 1256
SOCEN REGISTE. ...ttt ettt b e bt e e e a bt e e st et esnt e e e rab e e e et e e nne e e e naneeean 1257
SOCSEL REGISIEN. ...ttt h et e bt e e h e e ettt e e bt e e e sa b et e e bt e e ente e e nne e e e nnre e e e 1258
SOCPERIOD REGISTE....ccuuetiutieitieetie ittt ste ettt et ettt e bt e saee e beeaaeeebeeaseeanbeessbeeaseesebeesseeenseesbeeenseenneean 1261
10007\ I (=T 1] (= PSPPSR PP PR 1262
10101 I LYo 1] (Y PRSPPSO 1263
SOCCLR REGISTET ...ttt ettt e et e bt e e b b e e et et e s be e e e sttt e sabeeesnnneeeanbeeenane 1264
ETSEL REGISIEN. ...ttt ettt ettt h e e e bt s bt e e e et e et e e s be e e e eab e e e e bneennees 1265
ETPERIOD REGISET.......eiiitiietieeiie ettt ettt sttt et h e e et e e sb e e e ateesbe e e beesneeebeeamteebeesnbeenneesnteas 1268
ETCNT REGISTET. ...ttt ettt e ot e e bttt oot e sttt e e st et e nabe e e s beeeente e e nanes 1269
INTEN REGISTE ... ettt ettt a ettt e bttt oo e bt e e ettt e e st et e sab et e e bt e e e eabeeesbeeeeaabeeenae 1270
INTFLAG REGISTET ...tttk et ettt s bt e e ah et e ettt e s be e e e st et e ebee e s anneeeanbeeenans 1271
INTCLR REGISTEI . .....eeeeiitit ettt a ettt e st rab et e ekt e eab et e s bt e e et e e e e anteeenaneee s 1272
INTFRC REGISTEN. ...ttt ettt b e e ettt s bt e ekt e e et et e s be e e e s b et e eabeeeennneeeanbeeenans 1273
TZSEL REGISIEN ...ttt a ettt h et e e ettt e b et e e bt e e et e b e e e e et e 1274
L4 O I =T ) (=T PSP PPPR 1276
TZCBCOSTFLAG REGISIET.....ceiitiiiiiiite ettt ettt et e ettt et e e e b e e ente e e nnnees 1277
TZCBCOSTCLR REGISTET ...ttt ettt ettt e e rat e e sab et e e st e e naneeeanneeeas 1279
1] ST O I (T 1] (= PSP TP PPPRPPI 1281
DBFED REGISTEN. ...ttt ettt ekttt e bt e e s h et e et e e e bt e e e e e e et e e e e e nnee s 1283
DBRED REGISIEN . ......tiiiiitii ittt ettt e h et e et e e bt e e e ea b et e et e e an e e e enr e nane s 1284
DBFEDS REGISIE ......eieiitii ittt ettt ettt ekt e ettt e e bttt e ea bt e ettt h et e e e n e e nanes 1285
DBREDS REGISTE . ... eeeiitiieiitie ittt b e e bttt e bt e bt e e a bt e e bt e et e 1286

SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025

F28E12x Real-Time Microcontrollers 25

Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
FIGUre 15-145. GLDCTL REGISIEI. ... ..ttt ettt bbbt e bt e sa et e et e e e ab et e sab e e e e abb e e e anteeenanees 1287
Figure 15-146. GLDOSHTCTL REGISLE ... .eiitiiiiieitit ettt ettt et et e et e e bt e e te e s st e e beesmeeenbeesmeeenbeesnbeenneennneas 1288
Figure 15-147. GLDOSHTSTS REGISIEN ... .ce ittt et sttt e st sbe e et e e steeeaee sttt e sbeeenseenbeeanneenneeans 1289
Figure 15-148. PWM1_CMPA REGISIE......ceiiuiiiiiiiie ettt ettt ettt e h e e et st e e sa e e e bt e st e e e sa b e e e abeeesnees 1290
Figure 15-149. PWM1_CIMPAS REGISEET........iiiuiiiiie ittt ettt sttt st st e st e e sbeeeab e e beeenteesaeeebeeaneeebeesneeenneesnee 1291
Figure 15-150. PWM1_CMPB REGISTET ...ttt ittt ettt b et b e eab e et e e et e e sab e e e e be e e e anteeenanes 1292
Figure 15-151. PWM1_CMPBS REGISTEN........uuiiiiiiiiiiiie ettt ettt ettt et ettt et e rab e e e et et e e nt e e e sabeeeabreeenee 1293
Figure 15-152. PWM1_AQCTLA REGISIEI. ... ..iiiiiiiiiiii ittt ettt e st e e et e sab e e e e be e e e ante e e nanees 1294
Figure 15-153. PWM1_AQQCTLAS REGISLET.......eiitieiiieiie ittt ettt sttt sttt ettt e e teesae e e beesseeenbeessbeeseesnbeesseesnneeee 1296
Figure 15-154. PWM1_AQCTLB REGISIEI. ... ..eiiiiiiiiiii ittt ettt e et e et e e 1298
Figure 15-155. PWM1_AQCTLBS REGISIE.......eiitieiiiiiie ittt ettt sttt ettt e e teesae e e beesaeeenbeessbeeaseesnbeesseesnnee e 1300
Figure 15-156. PWM1_AQSFRC REGISTEN........utiiiiiiiiiiiie ettt ettt ea e ettt e s bt e abb e e e et e e nnee e e naneeeas 1302
Figure 15-157. PWM1_AQOTSFRC REGISIE......ccoiiiiiiiiii ittt ettt ettt e ab et e e nae e e nnae e 1303
Figure 16-1. Capture and APWM Modes Of OPEratioN...........cuuiiiuiiiiiiie ittt ettt et 1308
Figure 16-2. Counter Compare and PRD Effects on the eCAP Output in APWM MOode..........cocoeeiiiiiiiiiiiiiieeiee e 1309
Figure 16-3. @CAP BIOCK DIGIAM.........ciiiiiiiieie ettt et s he e s s he e bt e sae e e s b e e sae e e sbeesneesrenans 1310
Figure 16-4. EVENt PresSCale CONIOL.........oo i ittt ettt et e e bt e e saa e e e et e e snn e e e saneeeabeeenan 1311
Figure 16-5. Prescale FUNCHON WaVEIOIMS. .........ii ittt ettt e bt e e et e e nnee e e nnnee s 1311
Figure 16-6. Details of the ContinUOUS/ONE-ShOt BIOCK...........coiiiiiiiiiiii e 1312
Figure 16-7. Details of the Counter and Synchronization BIOCK..............ccccociiiiiiiii e 1313
Figure 16-8. eCAP Synchronization SChEmME............ooiiiii e e 1314
Figure 16-9. Interrupts in @CAP MOUIE............oouiii e s 1315
Figure 16-10. PWM Waveform Details Of APWM Mode Operation.............ccociiiiiiiiiiiiiicies e 1316
Figure 16-11. Time-Base Frequency and Period CalCulation.............c.oiiiiiiiiiiiiiiie e e 1317
Figure 16-12. Capture Sequence for Absolute Time-stamp and Rising-Edge Detect............ccccoviiiiiiiieiiiiiiiiiceeeieee 1318
Figure 16-13. Capture Sequence for Absolute Time-stamp with Rising- and Falling-Edge Detect..............ccccociiiniiennnneen. 1319
Figure 16-14. Capture Sequence for Delta Mode Time-stamp and Rising Edge Detect...........ccccoviiiiiiiiiiiiiiiiiiiciec e, 1320
Figure 16-15. Capture Sequence for Delta Mode Time-stamp with Rising- and Falling-Edge Detect............ccccooovveriiinennn. 1321
Figure 16-16. PWM Waveform Details of APWM Mode OPEration............coouuiiiiiiiiiiiie ittt 1322
FIgure 16-17. TSCTR REGISTIEI ... . .eiiiiiiiiitii ettt ettt b e e et bt e e ettt e s be e e e b bt e e eabeeesbeeeeanbeeenae 1325
Figure 16-18. CTRPHS REGISIE. ... ..ciiiiiiiiiii ittt ettt s bt e e s a et e sttt e s bt e e e sab e e e eabe e e nneeeenaneeean 1326
FIGUre 16-19. CAPT REGISTEN.....ceiiiiiiiiiii ettt a e e bt e e bt e oo h et e e sa bt e e ent et e eabe e e et e e e snt e e e saneeeabneenans 1327
Figure 16-20. CAP2 REGISTET......ceiiiiiitiii ettt ettt ettt a et oo bt e e e b et e e e a bt e e sa bt e e ent et e eabe e e aabe e e snt e e e naneeeanbaeenans 1328
FIGUrE 16-21. CAPS REGISTET.....ceiiititiiiiii ittt ettt a et e o bt e e bt e e e a bt e e s b et e e sttt e eab e e e eabe e e sant e e e naneeeanbeeenans 1329
Figure 16-22. CAPA REGISTEN........oi ittt e s e e e e s he e bt e s e b e e s be e san e e seeeeneesaenans 1330
Figure 16-23. ECCTLO REGISIEN.....c. .ttt h e e b e s e s e e sae e s ab e sen e e ae e s 1331
Figure 16-24. ECCTLT REGISIEN. ... it ettt ettt e s ab e e et e e s bb e e e sab e e e eabe e e s nee e e naneeean 1332
Figure 16-25. ECCTL2 REGISIEN.....c. .ttt et h e e e e b e st e s e e s b e sae e s b e sba e e aeesan s 1334
Figure 16-26. ECEINT REGISIEN.......c..uiiiiiii ittt s e e s e e b e e s e e e b e e s e e e b e sane e saeesane s 1336
Figure 16-27. ECFLG REGISIEN....... ittt st s e e e s e e e e e e e s ae s st e e s e e e be e saneenee e 1338
Figure 16-28. ECCLR REGISIEN..... ..ot et b e e e b e e b e s e e sae e es 1340
Figure 16-29. ECFRC REGISIEN.........uiiii ittt et st h e e s s e e e e et e s et e e sae e sae e e s beeeneesnenaas 1341
Figure 16-30. ECAPSYNCINSEL REGISLET........iiuiiiiiieitieiie ettt ettt ettt et e s st e ek esmeeebeeaneeebeesnbeenneennneas 1342
Figure 17-1. Optical ENCOAEI DISK........ccuuiiiiii e sae e 1344
Figure 17-2. QEP Encoder Output Signal for Forward/Reverse MOVEMENT...........cocciiiiiiiiiiiie e 1344
Figure 17-3. IndeX PUuISE EXAMPIE..........oomiiiii e et e e saen e 1345
Figure 17-4. Using eQEP to Decode Signals from SinCos TranSAUCET............cccociiiiiiiiiiiiieiie e 1348
Figure 17-5. Functional Block Diagram of the €QEP Peripheral...........cccoo it 1350
Figure 17-6. Functional Block Diagram of DECOAEr UNit..........c.ueiiiiiiiiiiiiiiie ettt 1352
Figure 17-7. Quadrature Decoder State MaChiNe............cccoiiiiiiiiii e 1353
Figure 17-8. Quadrature-clock and Direction DECOTING.........cccciiuiiiiiiiii it 1354
Figure 17-9. Position Counter Reset by Index Pulse for 1000-Line Encoder (QPOSMAX = 3999 or OXFIF)........ccccvvernneen. 1356
Figure 17-10. Position Counter Underflow/Overflow (QPOSMAX = 4).....couiiiiiiiiiiee ittt 1357
Figure 17-11. Software Index Marker for 1000-line Encoder (QEPCTLIEL] = 1)...uuiiiiiiiiiieieriee e 1359
Figure 17-12. Strobe Event Latch (QEPCTLISEL] = 1)...ciiiiiiieiiee ittt sttt sttt sne e e e enes 1359
Figure 17-13. Latching Position Counter on ADCSOCA/ADCSOCB EVent...........ocoiiiiiiiiiiii e 1360
Figure 17-14. eQEP PoSition-ComMPare UNit.............cociiiiiiiii et s e e s 1361
Figure 17-15. eQEP Position-compare Event Generation POINts.............ccociiiiiiiii e 1362
Figure 17-16. eQEP Position-compare Sync Output Pulse StretCher............cooiiiiiiiiiii e 1362
Figure 17-17. eQEP Edge Capture UNit..........coouiiiiiiiiiiie ettt ettt et e e et e e e e e e e nanee s 1364
Figure 17-18. Unit Position Event for Low Speed Measurement (QCAPCTL[UPPS] = 0010).....cccccvviririiiriireiiieeeieeenieeens 1365

26 F28E12x

Real-Time Microcontrollers SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025
Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

1P TEXAS
INSTRUMENTS
www.ti.com Table of Contents
Figure 17-19. eQEP Edge Capture Unit - TIMING DEtailS.............cooiiiiiiiiiiiie e 1365
Figure 17-20. @QEP WatChAOG TiMET........uiiiiiiieiitee ettt ettt ettt e e et e e e s bt e e b bt e e aabe e e sb e e e anne e e nanes 1367
Figure 17-21. @QEP UNit TIMEI BASE.......coouiiiiiiiii ettt e 1368
Figure 17-22. QMA Module BIOCK DiIagram..........c..oiiiiiiiiiiie ettt st st b e s e e s e e e saeeene e 1369
Figure 17-23. QIMA IMOAE-T ... .ottt ettt e ettt e s e e ekt e e e e ateeesabe e e et beeeanseeesaseeeesbeeeanseeessseeeanseeeansneesanseaeanseeennn 1370
Figure 17-24. QIMA MOGE-2.........ooiiiietieieeete ettt ettt ettt e e s bt e bt e e e e bt e bt e b e bt e es e bt e ae e eb e e e e et e st e eaeesaeeanes 1371
Figure 17-25. €QEP INterrupt GENEIAtION. .........c..ii ittt e et et e e st eeseate e e sabeeeebaeesasseeesnseeessseesnns 1372
Figure 17-26. QP OSCNT REGISIEN......ccuiiiiieiieeitiie ettt e e e et e e st e e ettt e e e aaee e s teeesasseeessseeeansseessseeessseeeansseesasseessnseeean 1378
Figure 17-27. QP OSINIT REGISTET......eeiii ittt ettt e ettt e e e ettt e e e e e steeteaeeeasnsseeaeeaansbeeeaasaanssseeeeeeannsseeeaeann 1379
Figure 17-28. QPOSMAX REGISIEN. ... ittt st s e e e s e b e e s e e b e e s ane e b e saneesanesane s 1380
Figure 17-29. QPOSCMP REGISTEN........ooiiiiiiieiie ettt st h e e e e s ee e e sbe e sae e e s be e eneesrenaas 1381
Figure 17-30. QP OSILAT REGISTEN....c..uiiiiiiiie ittt etttk e e ettt e bt e e e sa bt e e et et e e abb e e e aabe e e esb e e e saneeesnaee s 1382
Figure 17-31. QPOSSLAT REGISIEN........oiiiiiie ettt e e s e r e s 1383
Figure 17-32. QPOSLAT REGISIEN ...ttt et s e e e b e e s e e s be e s b e e sbe e sane e sreeeneesaenaas 1384
Figure 17-33. QUTMR REGISIEN........c ittt st e e s h e e e e e s a e s e b e e s e e e b e e s ae e e b e sereeeaeesane s 1385
Figure 17-34. QUPRD REGISTEN.........ooiiii e sttt s e st e e s b e st e e s e e e b e e saneeneeaes 1386
Figure 17-35. QUWDTMR REGISIEN. ... .ottt ettt b e e et et e s bt e e e rab e e e et et e e nte e e sabeeeabneeenee 1387
Figure 17-36. QWDPRD REGISIEN..........eiiiii ittt st s e e s b e s b e e e e e e s be e e st e e sae e e b e e saneesneeaas 1388
Figure 17-37. QDECCTL REGISIEN..... ..ottt e e e b e s e e b e e s e e e b e sen e e sae e s 1389
Figure 17-38. QEPCTL REGISIEN...... .ottt e bt s e e et e e s e e st e e e aeesnenans 1391
Figure 17-39. QCAPCTL REGISIE ... .ottt sttt e et e s b st e e s e e e b e e saneeneeaes 1393
Figure 17-40. QPOSCTL REGISIEN ... ..ot st e e s e sb e e s e e e b e e s e e e b e san e e saeesane s 1394
Figure 17-41. QEINT REGISIEN........ ittt et b e e st s e e e e e e e s be s s b e e s aee e be e saneenee e 1395
Figure 17-42. QIFLG REGISIEN......cco ittt bttt a et e o bt e bttt e e a bt e e et et e ebb e e e sab e e e eabb e e e neeeenabeeean 1397
Figure 17-43. QCLR REGISIET.......o ittt b e st s e e et e e s ae s st e e s e e e be e saneenee e 1399
Figure 17-44. QFRC REGISIEN........uii it sttt e et e s e e b e e s e e b e e s an e e b e san e e saeesane s 1401
Figure 17-45. QEPSTS REGISIEN.......c. ittt sttt e et e st e e b e e st e e b e e s e e e sbe e s are e sanesanee e 1403
Figure 17-46. QCTMR REGISIEN.......c..uiiiiiiie ettt e e s b e e e e e s h e s e b e e s e e e b e e s e e e b e seneesae e s s 1405
Figure 17-47. QCPRD REGISIEN.........ooiiiiiee ettt st st et e e st e e s be s st e e s e e e be e saneenee e 1406
Figure 17-48. QCTMRLAT REGISTEN......c.ueiiiiiiie ittt ettt b e e e bt e b et e e bt e e aabe e e sb e e e e ea b e e e eabeeenneeeenaneeas 1407
Figure 17-49. QCPRDLAT REGISIEN ... ..ottt ettt s s e e b e s e e e e e e s b e s e b e e s e e e b e e s ineene e e 1408
Figure 17-50. REV REGISIEN. ...ttt sttt e e s h e e e e s ha e e bt e s eb e e sbe e sane e seeesneesaenaas 1409
Figure 17-51. QEPSTROBESEL REGISTE ... ..ottt ettt et s a e e e re e 1410
Figure 17-52. QMACTRL REGISTE ... ..eiiiiiiiiiee ettt ettt et e ettt e s et e e b e e e aab et e sab e e e e st e e e ateeesnees 1411
Figure 17-53. QEPSRCSEL REGISTET.........uiiiiiiiiiiiiieeit ettt ettt e bt e e et e e e s et e e s b e e e sate e e sneeeeaabeeenaes 1412
Figure 18-1. UART Module BIOCK DIQram..........c.coiiiiiiiiiiiie ettt 1415
Figure 18-2. UART Character Fram@..........cuooiiiii ittt st e e e 1416
Figure 18-3. IrDA Data MOAUIBLION. ........couiii et st s a e sa s s e e s e e e esaneene e 1418
Figure 18-4. UARTDR REGISIEN. ..ottt ittt h ettt ettt ookt e et et e s bt e e e ea bt e e eabe e e ene e e e anbe e e ennneesnnes 1428
Figure 18-5. UARTRSR REGISIEN........ .ottt e s s e e st h e e e e s b e e b e e s e e b e e s eae e ne e 1430
Figure 18-6. UARTER REGISTEN.....cccuiiiiiiiiiiii ittt h ettt e bt e e bt e e et et e s b e e e e eb bt e e et e e sneeeesaneeas 1432
Figure 18-7. UARTILPR REGISIEN ...ttt st e e e s e s b e e saee e s eeeseeesaenea 1434
Figure 18-8. UARTIBRD REGISIE....... ettt s e e s b s b e e s e e b e e s eae e 1435
Figure 18-9. UARTFBRD REGISIEN.......cocuiiiiiiiiii et ae e e b e e s e e sae e s naeas 1436
Figure 18-10. UARTLCRH REGISTEN......c..eiiiitiiiiiiit ettt ettt ettt e bt e e et et e sbb e e e sa bt e e et e e nneeeenanee s 1437
Figure 18-11. UARTCTL REGISIEN ... ..ottt e s b e e s 1439
Figure 18-12. UARTIFLS REGISIEN........ooiiiiiiiie et ettt b e s e e r e e s 1441
Figure 18-13. UARTIM REGISTEN ... ..ottt e be e s e sb e e sae e e s ee e s neesaee e 1443
Figure 18-14. UARTRIS REGISIEN..........uiiiiiii ettt ettt et e e s e e sbeesae e s te e e neesaeeeas 1445
Figure 18-15. UARTMIS REGISIET.......coitiiiiiiii ettt a e e et e e e b et e e sttt e eab et e s be e e e ant e e nne e e e nnnee s 1447
Figure 18-16. UARTICR REGISIE ... ..ottt st h e s e b s e be e s b e san e s n e 1449
Figure 18-17. UARTDMACTL REGISIEN........oiiiiiiieie et eneas 1451
Figure 18-18. UART_GLB_INT_EN REGISIEN........coiiiiiiitiiieitieie sttt sttt r e 1452
Figure 18-19. UART_GLB_INT_FLG REGISIE ... ..ottt sttt 1453
Figure 18-20. UART_GLB_INT_CLR REGISIEN.....c..iiuiiiiiiiiitieie ittt ettt ettt nee e 1454
Figure 18-21. UARTOIBITADDR REGISIE.......cuiitiitiiiiiitt ettt ettt ettt et e nae e e 1455
Figure 18-22. UARTIBITAMASK REGISIEN........ccueiiiiiiiitietiite ettt ettt ettt sttt sttt b e e bt e ebeen e eae e 1456
Figure 18-23. UARTPP REGISTEN........iiiiiiiiiitie ettt ettt e bt b e e h e e e et et e e bb e e e sa e e e et e e e nneeeesaneeas 1457
Figure 18-24. UARTPEIPNIDA REGISIEN. ......eiiiiiiiiiiiie ettt st e bbbt e sab e e e bb e e e s e e beee s 1458
Figure 18-25. UARTPEIPNIDS REGISIEN. ......eiiiiiiiiiiiie ettt ettt ebt e e aab et e et e e sane e e sneee s 1459
Figure 18-26. UARTPEINPNIDE REGISIET. ... ..ottt sttt ebb et st e et e e nane e e s neee s 1460

SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025

F28E12x Real-Time Microcontrollers 27

Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Figure 18-27. UARTPENPNIDT7 REGISIEN. ... .ttt ettt sttt e bbbt e et e e e bt e e saneeeaneee s 1461
Figure 18-28. UARTPEIPNIDO REGISIET. .......iiiiiiiiiiiiie ettt sttt ebb et s e e et e e e san e e sneee s 1462
Figure 18-29. UARTPEINPNIDT REGISIEN. ...ttt sttt ebb et e st e e ebb e e naneeesneee s 1463
Figure 18-30. UARTPEINPNID2 REGISIEN. ......eiiiiiiii ittt e bbbt ebt e e sb et e e b e e e s e e e s neee s 1464
Figure 18-31. UARTPEINPNID3 REGISIEN. ...ttt e bbbt e e e e st e e sane e e aneee s 1465
Figure 18-32. UARTPCEIIDO REGISIEN..........oiiiiiiii ettt st st be e s eb e e sae e e 1466
Figure 18-33. UARTPCEIIDT REGISIE.......ei ittt et et e bt et e e ea et e et e sne e e e an e e e nneesnees 1467
Figure 18-34. UARTPCEIID2 REGISIE........ .ottt s e e e s be e s e e e e 1468
Figure 18-35. UARTPCEIID3 REGISIEN..........eiiiiiiiiiieee ettt s s be e s sae e s n e 1469
Figure 18-36. UARTECR REGISIEN. ... ...iiiiiiiiiiiii ittt ettt e e eab e e e s bt e ettt e s st e e e sb e e aane e e e 1471
FIGUre 19-1. SPI CPU INTEITACE. ......ci ittt et o bt e e bt e sttt e s be e e e s be e e eabee e s anbeeeanbeeenaee 1474
Figure 19-2. SPI Interrupt Flags and Enable LOgiC GENEratioN..............cuiiiiiiiiiiiiiiiie ittt 1477
Figure 19-3. SPI DMA Trigger DIGGTaM ......ccc.uiiiiiiieiiite ettt ettt ettt e bt e ab e e et e e e st e e se e e eabb e e s nb e e e sab e e e eteeeenneas 1478
Figure 19-4. SPI Controller/Peripheral CONNECHION. ... ......ocuuiiiiiie ittt ettt e e et e et e e e sneeeaanbeeeanee 1479
Figure 19-5. SPI Module Controller ConfIgQUration.............cooiiiiiiii e e s 1481
Figure 19-6. SPI Module Peripheral ConfiQuration............oouiiiiiiiiiii e et e e 1482
Figure 19-7. SPICLK SigNal OPtiONS. ... ..uiiiuieieitiee ittt ettt ab e st e e ebe e e e sab e e e st et e sbb e e e sabe e e ebeeeenneeenaneeeas 1485
Figure 19-8. SPI: SPICLK-LSPCLK Characteristic when (BRR + 1) is Odd, BRR > 3, and CLKPOLARITY =1.................. 1486
Figure 19-9. SPI 3-wire Controller MOGTE............ccoiiiiiii e e s 1488
Figure 19-10. SPI 3-wire Peripheral MOGE...............ooiiiiiiii et s 1489
Figure 19-11. Five BitS Per CharaCter.......coouuii ittt sb e be e et e e nne e e e nnnee s 1492
Figure 19-12. SPI Digital Audio Receiver Configuration Using TWO SPIS.........cccciiiiiiiiiiiii e 1495
Figure 19-13. Standard Right-Justified Digital Audio Data FOrmat............cceiiiiiiiiiiii e 1495
Figure 19-14. SPICCR REGISIEN ... ..ottt s b e e s e e b e e e saeesane e saeesanee e 1500
FIGUre 19-15. SPICTL REGISIE......ci ittt ettt h et b e e sh bt e e et et e e st e e e sab e e e ettt e e enbe e e sabeeeeasbeeeanee 1502
Figure 19-16. SPISTS REGISIEN......c it h e e b e e e s e e e s esae e e b e seneeeae e as 1504
Figure 19-17. SPIBRR REGISIEN ... .ottt s a e s e e e s e b e e e aeesaen e 1506
Figure 19-18. SPIRXEMU REGISTET.........uiiiiiiiiiiii ettt ettt e e a bt e st e e e s bt e e sab e e e et e e nneeeenaneeeas 1507
Figure 19-19. SPIRXBUF REGISTEN........oo ittt s e e s b st e e s e e e e e saneene e 1508
Figure 19-20. SPITXBUF REGISIEN........ooiiiiiiii ettt s e e b e st e s s eee e e s e s e e sane e 1509
Figure 19-21. SPIDAT REGISIEN....... .ottt et e e e bt s b e e s be e s e e sbeesane e sie e e neesaeneas 1510
FIGUre 19-22. SPIFFTX REGISIEI. ... eeiiiiiiiiiiei ettt ettt e e h et e aa bt e e ettt e eab e e e sab e e e enb e e e eaneeesanaee s 1511
Figure 19-23. SPIFFRX REGISIEN ... ..ottt h et b e sere e sae e 1513
Figure 19-24. SPIFFCT REGISIEN ... ..ot e e e e e s e s e e e et e e s ae s s e e e s ae e e be e saneenee e 1515
Figure 19-25. SPIPRIREGISIET.......co ittt e e b e e e e e s b e sae e b e seneeaeesane s 1516
Figure 20-1. Multiple 12C Modules CONNECLEA.............cooiiiiiie e e 1519
Figure 20-2. 12C Module Conceptual BIOCK DI@gram...........ccciiuieiiiiiieiiiee ittt e et et e e eeannneeeanee 1522
Figure 20-3. Clocking Diagram for the 12C MOAUIE...............oiiiiiiiiii ettt e e e e 1522
Figure 20-4. Roles of the Clock Divide-Down Values (ICCL and ICCH)........cooiiiiiiiiiiiiiie e 1523
Figure 20-5. Bit Transfer ON the 120 DUS.........coiiiiiiiii et e et sb e bb e e st e e snte e e nanee s 1524
Figure 20-6. 12C Target TX / RX FIOWCNAIT..........oooiiiiiiieiit ettt ettt s bt e s e e st e rnne e e aabeeenae 1527
Figure 20-7. 12C Controller TX / RX FIOWCNAIT.........ccoiuiiiiiiii ittt et e i e naee 1528
Figure 20-8. 12C Module START and STOP CONAItIONS......ccccuuiiiiiiiiiiiie ettt e s 1529
Figure 20-9. 12C Module Data Transfer (7-Bit Addressing with 8-bit Data Configuration Shown)..........ccccceviviiiiiiinieene 1530
Figure 20-10. 12C Module 7-Bit Addressing Format (FDF = 0, XA = 0in [2CMDR)......c.coooiiiiiiiiiiieiei e 1531
Figure 20-11. 12C Module 10-Bit Addressing Format (FDF = 0, XA = 1in [2CMDR).......ccccitiiiiieiiiii e 1531
Figure 20-12. I12C Module Free Data Format (FDF = 1 in [2CMDR).....ccccuttiiiiiiiiiie ittt 1532
Figure 20-13. Repeated START Condition (in This Case, 7-Bit Addressing FOrmat)..........ccccceeriiiiiiieeiiiie e 1532
Figure 20-14. Synchronization of Two 12C Clock Generators During Arbitration.............c.cccooiiiiiiiiiin e 1533
Figure 20-15. Automatic ClOCK STrEtCRING.........cocuiiiii e e 1534
Figure 20-16. Extended Automatic CloCK StretChing...........c.ooiiiiiii i 1535
Figure 20-17. Arbitration Procedure Between Two Controller-TransSmitters. ..., 1536
Figure 20-18. Pin Diagram Showing the Effects of the Digital Loopback Mode (DLB) Bit..........cccccoviiiiniiiiiiiiceiiieeece e 1537
Figure 20-19. Enable Paths of the 12C Interrupt REQUESES. .........ooiiiiiiiii e 1540
Figure 20-20. Backwards Compatibility Mode and Forward Compatibility Bit, Target Transmitter..............ccccoviiiniieeinnenn. 1541
Figure 20-21. 12C FIFO INTEITUPL. ......eeiiiiie ittt ettt hb ettt eb et e s ha et e et et e s bt e e e rab e e e eabeeenneeeenabeeean 1542
Figure 20-22. I2COAR REGISIEN ... ..ot s e e e be e s e e st e e s e e e be e s eeesae e 1548
Figure 20-23. I2CIER REGISIET ....... .o ittt sttt b et e s e e b e e st e e b e s ee e e sbe e s b e e s e e sanee e 1549
Figure 20-24. I2CSTR REGISIEN. ... ittt e e b e e e e b e e s e e s b e e st e e san e s abe e seneeaeesane s 1550
Figure 20-25. 2CCLKL REGISIEN..........eiiiii ettt ettt st h et e e s e e e b e e et e e b e e st e e sae e sab e e sanesnee e 1554
Figure 20-26. I2CCLKH REGISTEN.........ooiiiiiii ettt s b et e e b e e e e sare e sae e 1555
28 F28E12x Real-Time Microcontrollers SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
FIGUre 20-27. [2CCNT REGISTE ... .eeiiitiiiitiee ettt b e e ettt o1 bt e e e b bt e e eab et e sabe e e e b bt e e eabeeesnneeeanbeeenae 1556
Figure 20-28. I2CDRR REGISTE.......ci ittt ettt e et e e ae e e e s bt e e e bt e e eab et e aabe e e sante e e saneeeabneenan 1557
Figure 20-29. I2CTAR REGISTET . ....ccouiiiiiiiieiit ittt ettt ettt e b et e ettt s bt e e e eh b et e et et e sbb e e e sa b e e e e beeenneeeenaneeas 1558
Figure 20-30. I2CDXR REGISTET......ccueiiiiitieeiie ettt ettt ettt ettt b b e e ottt e sbe e e e sa bt e e et bt e eab et e sab et e e bt e e e anteeenanees 1559
Figure 20-31. I2CMDR REGISIEI.........eiiiiiiiiiie ettt a e sttt e bttt e s ab e e e et et e s bt e e e sabe e e eabe e e nneeeenabeeean 1560
Figure 20-32. [2CISRC REGISTET.........uiiiiiiieiteee ettt ettt h et a bt e e bt e e e a bt e e et e e eab et e sabe e e e bb e e e anteeenanees 1564
Figure 20-33. [2CEMDR REGISTE.......eiiiiiiieitiie ettt h e et et e e a et e e sa bt e e et et e eab et e sab e e e e abb e e e ante e e nanees 1565
FIGUre 20-34. [2CPSC REGISTE ......eei ittt ettt b e e sttt o1 bttt et bt e e e at et e s be e e e s b e e e eabee e s nneeeanbeeenaee 1567
Figure 20-35. [2CFFTX REGISTEN. ...ttt ettt ettt ettt e ek bt e e et e e e bt e e e sa b e e e et bt e e anbe e e saneeeaabbeeeanee 1568
Figure 20-36. [2CFFRX REGISTEN. ...ttt ettt b e e ettt s b et e e b bt e e eab et e s be e e et bt e e eabee e s neeeeanbeeenae 1570
FIGUre 21-1. SCI CPU INTEITACE. ...ttt ettt ettt h ettt e bt e e sa et e e bt e et et e sab e e e e ebb e e e anteeenanees 1572
Figure 21-2. Serial Communications Interface (SCI) Module BIOCK Diagram............ccooueiiiiiieiiiieoniee e 1574
Figure 21-3. Typical SCI Data Frame FOIMMATS. ........cooiiiiiiiii ettt e et e s e e b e e e 1576
Figure 21-4. Idle-Line Multiprocessor Communication FOMMAL............cuuiiiiiiiiiii e 1578
Figure 21-5. Double-Buffered WUT and TXSHE ........ooo ettt e e s 1579
Figure 21-6. Address-Bit Multiprocessor Communication FOrMat............cooiiiiiiiiiiiiiie e 1580
Figure 21-7. SCI Asynchronous CommuniCatioNs FOMMAL..........ccoiiiiiiiiii e 1581
Figure 21-8. SCI RX Signals in CommuniCation MOAES............ueiiiiiiiiiii et 1582
Figure 21-9. SCI TX Signals in CommuniCatioNs MOE...........uuiiiiiiiiiiiie ettt 1583
Figure 21-10. SCI FIFO Interrupt Flags and ENabIe LOGIC.......ccccuuiiiiiiiiiiiie ettt 1587
Figure 21-11. SCICCR REGISTEN ...ttt ettt b et e bttt e b bt e e et et e eb b e e e ea b e e e et e e nneeeenaneeas 1593
FIGUre 21-12. SCICTLA REGISIEI. ... eeiiiiiieiee ettt a ettt e bt e e s a bt e e et et e e bt e e e sab e e e eabe e e nneeeenabeeean 1595
Figure 21-13. SCIHBAUD REGISIE.......eiiitiiiiiiiiitiee ettt ettt e h et e e bt e e sttt e ea bt e e et bt e e ante e e sabeeeaanbeeeanee 1597
Figure 21-14. SCILBAUD REGISIEI........eiiiiiiiiiit ettt bttt s bt e e b bt e e eabe e e sbe e e e s bt e e eateeesneeeeaabeeenaee 1598
FIGUre 21-15. SCICTL2 REGISIEI. ... eeiiiiiie ittt ettt he e sttt e bt e e sa bt e et et e e bt e e e eab e e e eabeeennneeenaneeean 1599
Figure 21-16. SCIRXST REGISTEN........uiiiiiiiiiiee ettt ettt h e e et e s ae e e e sa b e e e e bb e e e ante e e sab e e e aanbeeeanee 1601
Figure 21-17. SCIRXEMU REGISTE.......eiiiiiiiiiii ittt b et et e et e e ettt e sb et e et bt e e sabeeesneeeeanreeenaes 1604
Figure 21-18. SCIRXBUF REGISIEN.......coutiiiiiiiiiiiie ettt ettt h e e sttt s bt e e sa bt e e et et e et e e e sab e e e abb e e e anteeenanes 1605
Figure 21-19. SCITXBUF REGISTEN......c.ueiiiiiiiiiitie ettt ettt s bt e s a bt e e et e e s bee e e sbb e e e aabeeesneeeenaneeeas 1607
Figure 21-20. SCIFFTX REGISTEN. ..o uiiiiiiiie ittt ettt b e e ettt e s b et e e b bt e e eate e e sabe e e e b bt e e eabeeesneeeeanbeeenae 1608
Figure 21-21. SCIFFRX REGISIEN ..ottt ettt e ettt eehe e e ea bt e e e b bt e e eaae e e et et e snte e e saneeeanbeeenans 1610
Figure 21-22. SCIFFCT REGISIEN. ... . ittt bttt ettt e b bt e s ab e e e e bt e e st e e sab e e e e bb e e e anbe e e nanees 1612
Figure 21-23. SCIPRI REGISIEI. ... .eiiiieiiiiite ettt ettt s bt e ek bt e e ettt e s be e e e ahbe e e eabae e s anneeeanbeeenaes 1613
List of Tables
Table 1-1. C2000Ware ROOt DIrECIOMIES. .......iciuieiiiiie ettt a et e s b et e e as b et e sabe e e s ebe e e e s be e e nnreesnnnee s 50
Table 3-1. Access to EALLOW-Protected REGISIEIS. .........iii ittt 56
Table 3-2. RESEE SIGNAIS........cueeiiiiiiee et b e ettt o bt e e b bt e e et et e e b et e e aa b et e e bt e ean e e e b e e e s 56
Table 3-3. PIE Channel MApPing. ........eciuiee oottt ettt st e et e e bttt e 1a bt e e et et e e st e e e san e e e et bt e e emneeesneeeennbeeenans 63
Table 3-4. CPU INTEITUPT VECIOIS. ... .ottt et a e e et e s bt e e sab et e et et e et e e e saneeeebneeenee 66
Table 3-5. PIE INTEITUPT VECTOTS. ... .ottt et et e ettt e bt e e sa et e et e e s ean e e e et e e e enee e e nanees 67
TaDIE 3-8, ALT IMOGES..... ettt ettt e ek et eea bt oo bt e e oh bt e e ea b et oo s et e e ea b et e eabe e e e nte e e eabe e e enbe e e naneeesneee s 74
Table 3-7. Clock Connections Sorted by CIOCK DOM@IN..........ciiuiiiiiiiiiiiiie ettt e e seneeas 76
Table 3-8. Clock Connections Sorted by MOdUIE NAME..........c.c.uiiiiiiiiiiii e 77
Table 3-9. Clock Source (OSCCLK) Failure DetECON..........oi it 81
Table 3-10. Example Watchdog KEY SEQUENCES..........coouiiiiiiiieiiie ettt e et e s are e e 85
Table 3-11. Minimum WIindow CONfIGUIAtION...........uuii ittt e et e e b e e et e naneeesaneee s 86
Table 3-12. Effect of Clock-Gating Low-Power Modes 0n the DEVICE. ...........cciiiiiiiiiiiiiieee et 88
Table 3-13. GIoDal SNArE€d RAM.........oi ittt e et e e b e e e s ettt e e bt e e s bt e e sabe e e e b beeeaateeesaneeeennreeeaaee 91
Table 3-14. Error Handling in Different SCENAIIOS. ...........iiiiiiiiii e 93
Table 3-15. Mapping of Parity Bits in Read Data from Parity Address Map.........cccooiiiiiiiiieiiiiieee e 94
Table 3-16. System Control Registers IMPacCted..........coouiiiiiiiii e 96
Table 3-17. SYSCTRL Base AdAress TabIE..........cooiiiiiiiiiii ettt e e st e e e 98
Table 3-18. CPUTIMER_REGS REGISLEIS. ... ..ceiuiiiiiiitiieiie ittt ettt ettt st e be e seb e e sbe e sab e e s be e ambeesbe e e abeesaseesbeeanneaneean 99
Table 3-19. CPUTIMER _REGS ACCESS TYPE COUES......ccoiuiiiiiiieiiiiie ettt ettt ettt ettt e b e et e e nnr e e e neneeas 99
Table 3-20. TIM Register Field DeSCriPHIONS. ........oiuiiiiiee ettt ettt et e et et e e sb e e snne e e nanees 100
Table 3-21. PRD Register Field DeSCrIPHONS. .......ciiiiiiiiiii ittt ettt e e e e e s e e sne e e s abeeeeaaneeeeas 101
Table 3-22. TCR Register Field DESCIIPONS. ...ttt ettt e e e e et e snee e e sanee s 102
Table 3-23. TPR Register Field DEeSCIPHIONS. .......couiiiiiii ittt e et e e b e e nne e nanees 104
Table 3-24. TPRH Register Field DeSCIIPLONS. ........eiiiiiieiieie ittt ettt e et sne e s e e enn e s nneas 105
SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025 F28E12x Real-Time Microcontrollers 29

Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Table 3-25. PIE_CTRL_REGS REGISIEIS. ... ..ottt ettt ettt ettt e et e e s e e e sab e e e ebb e e e nnneeesbeeeeas 106
Table 3-26. PIE_CTRL_REGS ACCESS TYPE COUES........eiiiiiiiiiiie ittt ettt ettt ettt e et e e b e st e e nanees 106
Table 3-27. PIECTRL Register Field DESCIPONS. .........uii ittt ettt e 108
Table 3-28. PIEACK Register Field DeSCIPIIONS. ......cciitiiiiiiiiiiee ittt sb e st 109
Table 3-29. PIEIER1 Register Field DeSCIIPHONS. .....ccc.uiiiiiie ittt et e et s e e sneee s 110
Table 3-30. PIEIFR1 Register Field DESCIIPIONS. .......ciiiiiii ittt ettt et e et e e sn e s ne e e e aabeeenaee 111
Table 3-31. PIEIER2 Register Field DeSCIIPHONS. .....ccc.uiiiiiie ittt ettt e b eeine e e sneee s 112
Table 3-32. PIEIFR2 Register Field DESCIIPIONS. .......ciiiiiie ittt ettt et e et sb e e s ne e e e aabeeenaee 113
Table 3-33. PIEIER3 Register Field DeSCIIPHONS. .....c.c.uiiiiiie ittt ettt et ene e e sneee s 114
Table 3-34. PIEIFR3 Register Field DESCIIPIONS. .......ciiiiiiiiiiee ittt sttt et e et e sbe e s ne e e e aabeeenaes 115
Table 3-35. PIEIER4 Register Field DeSCrIiPHONS. .....ccc.uiiiiiiie ittt ettt e b e e e sneee s 116
Table 3-36. PIEIFR4 Register Field DESCIIPIONS. .......ciiiiiie ittt ettt et e s e st e e s nn e e e aabeeenaee 117
Table 3-37. PIEIERS Register Field DeSCIIPHONS. .....ccc.uiiiiiie ittt ettt e b e e e e sneee s 118
Table 3-38. PIEIFRS Register Field DESCIIPIONS. .......ciiiiiie ittt ettt e et sb e e s ne e e e aabeeenaes 119
Table 3-39. PIEIERG Register Field DeSCIIPHONS. .....c.c.uiiiiiiii ettt ettt et e e ebe e s 120
Table 3-40. PIEIFR6 Register Field DESCIIPIONS. .......oiiiiiii ettt e e sne e e s ebee e e eabe e e 121
Table 3-41. PIEIER7 Register Field DeSCrIPHONS. .....ccc.uiiiiiie ettt sttt ebee e 122
Table 3-42. PIEIFR7 Register Field DESCIIPIONS. .......oiiiiiiiiii ettt ettt e e nne e e ebae e e aabee e 123
Table 3-43. PIEIER8 Register Field DeSCrIPHONS. .....c.c..iiiiiie ettt ettt e e e et e s aneas 124
Table 3-44. PIEIFR8 Register Field DESCIIPIONS. .......ciiiiiii ettt ettt et e e sbe e e s b e e e aabee e 125
Table 3-45. PIEIER9 Register Field DeSCrIPHONS. .....c.c.uiiiiiiiiiiee ettt ettt e e e e 126
Table 3-46. PIEIFRO Register Field DESCIIPIONS. .......cciiiiii ittt st e es e e sbe e e aba e e e anbee e 127
Table 3-47. PIEIER10 Register Field DeSCIIPONS. ........uiiiiiiiiiiee ettt ettt e bt et e e e e e s nneas 128
Table 3-48. PIEIFR10 Register Field DeSCIPHONS. ......coiuiiiiiiii ittt ettt sbe e enee e e aabe e 129
Table 3-49. PIEIER11 Register Field DeSCIIPHONS. .....c.c.uiiiiiiieiiiie ettt eene e e 130
Table 3-50. PIEIFR11 Register Field DeSCrPIIONS. ......cciitiiiiiiie ittt ettt ettt e e st e e ssb e e naneeeabreeean 131
Table 3-51. PIEIER12 Register Field DeSCIIPONS. ........ciiiiiii ittt ettt eb et e e s s 132
Table 3-52. PIEIFR12 Register Field DeSCIPHONS. .....ccoiuiiiiiiiii ittt bbb bee e e b 133
Table 3-53. WD _REGS REGISIEIS. ...ttt ettt ettt a e e e ettt s bt e e e eh bt e e e be e e e bt e e e ss bt e e ebeeesnneeesaneeean 134
Table 3-54. WD_REGS ACCESS TYPE COUES.....cuueiiiiiieiiitieeeiet ettt ettt e ittt s bt e e s e e e eabe e e s bb e e e aabe e e sneeesnnneeeas 134
Table 3-55. SCSR Register Field DEeSCHPIIONS. .......couiiiiiiiiiiii ettt e bt e et e e snee e nanee s 135
Table 3-56. WDCNTR Register Field DEeSCIPHIONS. ......ccoiuuiiiiiiiiiiiie ettt ettt e e it e nne e e nee e 136
Table 3-57. WDKEY Register Field DEeSCIPIIONS. ......cciiuiiiiiii ittt sttt e s bn e e 137
Table 3-58. WDCR Register Field DESCIPIONS. .......cciiiiie ittt ettt et e ettt e st e e sb e e e ebne e e ennees 138
Table 3-59. WDWCR Register Field DeSCIPIIONS. ......cciiiiiiiiiieiiiie ittt ettt ettt e e e e aibee e 140
Table 3-60. NMI_INTRUPT_REGS REGISIEIS. ......cciiuiiiiiiiiiitie ittt ettt ettt ettt sttt e abb e e st e e sbeeeeaabee e 141
Table 3-61. NMI_INTRUPT_REGS ACCESS TYPE COUES.......oiiiuiiiiiiiieiiiit ettt ettt ettt ettt e e b e 141
Table 3-62. NMICFG Register Field DeSCrPHONS. ......couiii ittt nae e 142
Table 3-63. NMIFLG Register Field DESCIIPIONS. .......ciiiiiiiiiiie ittt sttt et e ri e e sbe e e bee e e aabe e e 143
Table 3-64. NMIFLGCLR Register Field DESCIIPHONS. .........eiiiiiiiiiiii ettt 145
Table 3-65. NMIFLGFRC Register Field DESCIIPIONS. .......coiiiiii ettt ettt ettt e e s nee e 147
Table 3-66. NMIWDCNT Register Field DeSCIPLONS. ........oiiiiiiiiiiee ettt sbe e enn e e sabee e 148
Table 3-67. NMIWDPRD Register Field DeSCrIPHONS. ......cocuiiiiiii ittt 149
Table 3-68. NMISHDFLG Register Field DeSCrIiPHONS. .......c.uiiiiiiiiitiie ettt 150
Table 3-69. ERRORSTS Register Field DeSCIPLONS. ........eiiiiiieiiiie ittt et e nnee e nnnee e 152
Table 3-70. ERRORSTSCLR Register Field DeSCrIPHONS. ......couiiiiiiii it 153
Table 3-71. ERRORSTSFRC Register Field DeSCIPLONS. ........iiiiiiiiiiiie ettt ba e e s sanee s 154
Table 3-72. ERRORCTL Register Field DeSCIIPHONS. ......couiiiiiiii ittt ettt s 155
Table 3-73. ERRORLOCK Register Field DESCIPLONS. ........ciitiiiiiiiieiieee ittt ettt e e e 156
Table 3-74. XINT_REGS REGISTEIS. ...ttt ettt a ettt e bttt eaa bt e ekt e e ae e e e sab et e enb e e e nnneeesneeeeas 157
Table 3-75. XINT_REGS ACCESS TYPE COUES. .....cuuiiiiiiiieiiit ittt ettt ettt sttt e et e s bt e e bt e e aane e e ebe e e s ante e e nanes 157
Table 3-76. XINT1CR Register Field DESCIPONS. ........iiiiiiiaiiii ettt ettt et e e bt e b e e e et e e snae e e nanee s 158
Table 3-77. XINT2CR Register Field DESCIIPONS. ........ueiiiieeiiit ettt sttt et e e s e e sb e e et e e snaeeenaneeeas 159
Table 3-78. XINT3CR Register Field DESCIIPLONS. ........iiiiiiiiiiiieiitee ittt ettt et e e sbe et e e st e e snne e e nanee s 160
Table 3-79. XINTACR Register Field DESCIIPONS. ........iiiiiieeiiii ettt sttt et e b e e et e e snae e e naneeeas 161
Table 3-80. XINT5CR Register Field DESCIIPONS. ........iiiiiieiiiiieiite ettt et sb et be e e et e e snre e e naneeeas 162
Table 3-81. XINT1CTR Register Field DESCIIPHONS. .........uiiiiiiiiiii ittt e e 163
Table 3-82. XINT2CTR Register Field DESCIIPHONS. ........uuiiiiiiiiiiii ettt e e 164
Table 3-83. XINT3CTR Register Field DESCIIPHONS. .........uiiiiiiiiiii ittt e e 165
Table 3-84. SYNC_SOC_REGS REGISIEIS........uiiiiiiiiiiiie ettt ettt ettt ettt ea et b et e ettt e e st e e abe e e eanne e e nanes 166
Table 3-85. SYNC_SOC_REGS ACCESS TYPE COUES. .....couuiiiitiiiiiiiiie ittt ettt ettt st et e e et e st e e ra e e enneesneeas 166
30 F28E12x Real-Time Microcontrollers SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

13 TEXAS
INSTRUMENTS

www.ti.com

Table of Contents

Table 3-86.
Table 3-87.
Table 3-88.
Table 3-89.
Table 3-90.
Table 3-91.
Table 3-92.
Table 3-93.
Table 3-94.
Table 3-95.
Table 3-96.
Table 3-97.

SYNCSELECT Register Field DeSCIPIIONS. ......cciitiiiiiiii ittt ettt et e e e e anae e s 167
ADCSOCOUTSELECT Register Field DeSCIPONS. ........coiiiiiiiiiie ettt 168
SYNCSOCLOCK Register Field DESCIPONS. ........ciiiuiieiiiiee ittt e e e st s e neneeas 170
DMA_CLA_SRC_SEL_REGS REGISEIS. ....c.ueiiuiiiiiiiieetie ettt ettt et e st e et e snteesaeesnbeesneeennas 171
DMA_CLA_SRC_SEL_REGS ACCESS TYPE COUES.......cciuiiiiiiiiiiiiie ittt st e e 171
DMACLASRCSELLOCK Register Field DeSCriPHiONS. .......ccuuiiiiiiiiiiie it 172
DMACHSRCSEL1 Register Field DeSCIIPONS. .........uiiiiiiieiiee et 173
DEV_CFG_REGS REGISIEIS. ...ttt ettt ab e e et st e s it e e et e e s nteeenabeeeas 174
DEV_CFG_REGS ACCESS TYPE COUES. ....ceiiiiiiiiiieitiie ettt sttt ettt e e st et e e s bt e et e e sanee e s nnneeeas 174
PARTIDL Register Field DeSCrPHONS. .....cciuiiiiiiiiiiiie ettt ettt e e sb e enre e e eans 175
PARTIDH Register Field DESCIIPONS. ........uiiiiiii ittt ettt e e e be e et e sane s 176
REVID Register Field DeSCIIPHONS. ......couiiiiiiii ittt b e e et nnee e s nnnee s 177

Table 3-98. DC_MEMORY Register Field DeSCriPHONS. ......cccuuiiiiiiiiiieeiiie ettt 178
Table 3-99. PERCNF Register Field DESCIIPONS. .........iiiiiie ittt ettt e 180
Table 3-100. TRIMERRSTS Register Field DeSCIIPONS. .....c.c..iiiiiiiiiiie ettt et 181
Table 3-101. SOFTPRES_PROC_INFRA Register Field DeSCrPliONS..........cueiiiiiiiiiii it 182
Table 3-102. SOFTPRES_CTRL_PERIPH Register Field DeSCrPONS. ........ccciiuiiiiiiiiiie ettt 183
Table 3-103. SOFTPRES_COMM_PERIPH Register Field DeSCrHPLONS. .........oocuuiiiiiiieiiii et 185
Table 3-104. SOFTPRES_JTAG Register Field DeSCIPONS. ........cuiiiiiiiiiieiitie ittt st 186
Table 3-105. TAP_STATUS Register Field DeSCriPHONS. .....cccc.uiiiiiieiie ettt e e 187
Table 3-106. ECAPTYPE Register Field DeSCriPHONS. ......ocuiiiiiiii ittt 188
Table 3-107. TAP_CONTROL Register Field DeSCrPIIONS........coouiiiiiiiiiiiie ittt 189
Table 3-108. CLK_CFG_REGS REGISIEIS. ........ceitieiiieitieaiteitieaieestee st sie et estteeteeste e e seesaaeesbeesaseeabeeanseeabeesnbeeaseesnbeesneeanseeses 190
Table 3-109. CLK_CFG_REGS ACCESS TYPE COUES.......uuiiiiiiiiiiiiiiiiite ettt sttt e et e aa e e sne e e s abaeeeaabee e 190
Table 3-110. CLKCFGLOCK Register Field DeSCriPHONS. ......cccuiiiiiiii ittt 191
Table 3-111. CLKSRCCTL1 Register Field DeSCrPHONS. .......ciiitieiiiiiie ittt ettt e e e 192
Table 3-112. CLKSRCCTL3 Register Field DeSCrPIIONS.......ccoiuiiiiiiii ittt 194
Table 3-113. SYSPLLCTL Register Field DeSCIIPUONS. ...... ..ttt ettt ni e 195
Table 3-114. SYSPLLMULT Register Field DeSCrPLONS. ......cciiitiiiiiiiie ittt sttt 196
Table 3-115. SYSPLLSTS Register Field DeSCHPIONS.......ccoiuiiiiiiiiiiiie ettt eabre e 197
Table 3-116. SYSCLKDIVSEL Register Field DeSCrPHONS. .......coiiiiiiiiiieitiie ettt 198
Table 3-117. XCLKOUTDIVSEL Register Field DeSCPHONS. .......cciiuiiiiiiieiiiie ettt 199
Table 3-118. LOSPCP Register Field DEeSCIPHONS. .......ciuiiiiiiiiiie ittt st e e e e abre e e 200
Table 3-119. MCDCR Register Field DESCIIPHONS. .........uiiiiiie ittt ettt e st 201
Table 3-120. X1CNT Register Field DeSCrIPHONS. .....c.c.uiiiiiii it ettt et sbee e s eneeas 202
Table 3-121. XTALCR Register Field DeSCriPHONS. ......ccuiiiiiiiiiit ettt e e sbe e san e e aabe e nae 203
Table 3-122. XTALCR2 Register Field DeSCIIPONS. ...ttt et sae e e e b e nae 204
Table 3-123. CLKFAILCFG Register Field DeSCriPtONS. ......cc.uiiiiiiiiiie ettt 205
Table 3-124. CLKSRCSTS Register Field DESCIIPHONS. ........uuiiiiiiiiiiie ettt 206
Table 3-125. CPU_SYS_REGS REGISIEIS. ....cccuuiiiiiiiiiiiie ettt ettt bt et et e bt e et e e s be e e e ante e e nanees 207
Table 3-126. CPU_SYS_REGS ACCESS TYPE COUES. ......eiuiiiiiiieiiiiie ettt ettt ettt et e ettt e s e e enne e e ennees 207
Table 3-127. CPUSYSLOCK Register Field DeSCrPHONS. .......cuiiiiiiiiiieiitie ettt ettt nee e 209
Table 3-128. PIEVERRADDR Register Field DeSCrPHIONS. ........ciiutiiiiiiieiiiie ittt e e 210
Table 3-129. SIMRESET Register Field DeSCIIPONS. ...... ..ottt e e 211
Table 3-130. LPMCR Register Field DeSCIPIIONS. ... ..ccoiiiiiiiiiie ittt aa e e sbe e abee e e aabee e 212
Table 3-131. GPIOLPMSELO Register Field DeSCrIPHONS. ........uuiiiiiii it 213
Table 3-132. GPIOLPMSEL1 Register Field DeSCIIPHONS. ........uiiiiiiiiiiie et 216
Table 3-133. TMR2CLKCTL Register Field DESCHPONS. ........ciiiiiiiiiiie ittt e e 219
Table 3-134. RESCCLR Register Field DeSCIPIIONS. .. ...ccoiuiiiiiiei ittt bttt e e 220
Table 3-135. RESC Register Field DESCIIPONS. .........uiiiiiiiiiiie et e bt e et e e e e eeas 222
Table 3-136. CMPSSLPMSEL Register Field DeSCrPHONS.........ocuiiiiiiiiiiie et 224
Table 3-137. CLKSTOPREQ Register Field DeSCIPHIONS.......ccoiuiiiiiiiiiiiie ettt 226
Table 3-138. CLKSTOPACK Register Field DeSCrPHIONS. ......c.oiuuiiiiiiieiiee ettt 227
Table 3-139. USER_REG1_SYSRSnN Register Field DeSCHPLONS. .......ccoiiiiiiiiiiiiieeeiie et 228
Table 3-140. USER_REG2_SYSRSn Register Field DeSCHPLONS. .......ccoiiiiiiiiiieiiiie et 229
Table 3-141. USER_REG1_XRSn Register Field DeSCIIPONS. .........oiiiiiiiiiiie it 230
Table 3-142. USER_REG2_XRSn Register Field DeSCIIPONS. .........ciiiiiiiiiiee it 231
Table 3-143. USER_REG1_PORESETN Register Field DeSCrPtONS. .........coiiiiiiiiiieiiii e 232
Table 3-144. USER_REG2_PORESETN Register Field DeSCrPtONS. .........coiiiiiiiiiieiiiie et 233
Table 3-145. USER_REG3_PORESETN Register Field DeSCrPtONS. .........coiiuiiiiiiiiiiiiie et 234
Table 3-146. USER_REG4_PORESETN Register Field DeSCrPtONS. .........coiiiiiiiiiieiiic et 235
SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025 F28E12x Real-Time Microcontrollers 31
Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Table 3-147. PERCLKCR Register Field DeSCHPHONS. .......cocuuiiiiiiiiiii ittt e e 236
Table 3-148. SYS_STATUS_REGS REGISIEIS. .....coiiiiiiiiiieitie ettt ettt st s it e e e s se e e beesateesbeesneeenbeeanbeenseeanee 237
Table 3-149. SYS_STATUS_REGS ACCESS TYPE COUES.......ceiiiiiiiiiiieiieie ittt ettt sttt e e nn e 237
Table 3-150. SYS_ERR_INT_FLG Register Field DeSCrPtiONS. ........c.uiiiiiiiiiieee ettt e e 238
Table 3-151. SYS_ERR_INT_CLR Register Field DeSCHPLONS. .........coiiiiiiiiiiee ettt e e e e e e e e eenaeeea s 240
Table 3-152. SYS_ERR_INT_SET Register Field DeSCrPtiONS. .......couviiiiiiiiiee ettt e e e 242
Table 3-153. SYS_ERR_MASK Register Field DESCrIPHONS. ...ttt 244
Table 3-154. MEM_CFG_REGS REGISIEIS. ......coiiuiiiiiiiie ittt ettt ettt e bt e e et e s bt e e bt e e abe e e snne e e saneeeas 246
Table 3-155. MEM_CFG_REGS ACCESS TYPE COUES.......ueiiiiiiiiiiiieiiie ettt sttt sbe e et nne e e sanee e 246
Table 3-156. DXLOCK Register Field DESCIIPONS. .........iiiiiiiiiiee ittt sb et 247
Table 3-157. DxCOMMIT Register Field DESCIIPIONS. .......ciiiiiiiiiiie ettt ettt e e nee e 248
Table 3-158. DXTEST Register Field DeSCIPHONS. .....ccootiiiiiiiiiiiie ittt bbb e b e e e 249
Table 3-159. DXINIT Register Field DEeSCIPIIONS. ......cciiuiiiiiiii ittt bbbt sb e e s bn e 250
Table 3-160. DxXINITDONE Register Field DESCIIPHONS. ..........iiiiiiiiiit it e e 251
Table 3-161. DxRAMTEST_LOCK Register Field DeSCrPHIONS. ........ciouiiiiiiiiiiiee ettt 252
Table 3-162. GSXLOCK Register Field DEeSCIPHONS. .......couuiiiiiii ittt et e et 253
Table 3-163. GSXCOMMIT Register Field DESCIIPHONS. .........uiiiiiiiiiii et e e 254
Table 3-164. GSXTEST Register Field DESCIIPIONS. .......eiiiiiii ittt ettt e e an e 255
Table 3-165. GSxINIT Register Field DeSCIIPONS. ........uii ittt ettt e e e et e s nneas 256
Table 3-166. GSINITDONE Register Field DeSCHPHONS. .........uiiiiiiii it 257
Table 3-167. GSXRAMTEST_LOCK Register Field DeSCIIPtONS. .........ciiiiiiiiiiie ittt 258
Table 3-168. ROM_LOCK Register Field DESCIIPHONS. ........uuiiiiiiiiiiie ettt 259
Table 3-169. ROM_TEST Register Field DeSCIIPIIONS. ......coiiiiiiiiie ettt e e e st e e e s ettt e e e e e et e e e e e antaeeeeesenneeas 260
Table 3-170. ROM_FORCE_ERROR Register Field DeSCrPHONS. ........coitiiiiiiieiiiie ettt saeee e 261
Table 3-171. MEMORY_ERROR_REGS REGISIEIS......cciuiiiiiiiiiiieeitie ettt sttt st tee st steeente e bt e enteesneeabeesneeenneas 262
Table 3-172. MEMORY_ERROR_REGS ACCESS TYPE COUES. .....ccuuiiiiiiieiiitii ettt ettt ettt br et 262
Table 3-173. UCERRFLG Register Field DESCIIPONS. .........iiiitiiiiiiieeiiee ittt ettt 264
Table 3-174. UCERRSET Register Field DeSCIIPONS. .........ciitiiiiiii ettt sttt et 265
Table 3-175. UCERRCLR Register Field DeSCrPIIONS. ......ccoiiiiiiiiiiiiiie ettt ettt e e e nnee s 266
Table 3-176. UCCPUREADDR Register Field DeSCrPHONS. ........c.uiiiiiiiiiiie et 267
Table 3-177. UCDMAREADDR Register Field DeSCrPHONS. .......ccuiiiiiiiiiiii ettt 268
Table 3-178. FLUCERRSTATUS Register Field DeSCIPONS. ........coiiiiiiiiiiiiiee et 269
Table 3-179. FLCERRSTATUS Register Field DeSCrPHIONS.........ocuiiiiiiieiiie ettt 271
Table 3-180. CERRFLG Register Field DeSCIPIIONS. .. ...ccoitiiiiiiieiiiee ettt ettt sb e s i e 273
Table 3-181. CERRSET Register Field DeSCIPIIONS.......ccoiiiiiiiiiiiiiee ettt ettt et e 274
Table 3-182. CERRCLR Register Field DESCIIPHONS. .........uiiiiiiiiiiie ittt ettt e e 275
Table 3-183. CCPUREADDR Register Field DeSCHPLONS. ........ciiiiiiiiiiie ettt e e 276
Table 3-184. CDMAREADDR Register Field DeSCIIPONS. .........oiiiiiiiiie ittt 277
Table 3-185. CERRCNT Register Field DESCIIPLONS. ........iiitiiiiiiei ittt ettt esbee e e anbee e 278
Table 3-186. CERRTHRES Register Field DeSCrIPHONS. ........uiiiiiiiiiiieeiit ettt 279
Table 3-187. CEINTFLG Register Field DeSCriPHONS. ......c.uiiiiiiii ittt ettt et 280
Table 3-188. CEINTCLR Register Field DeSCIPLONS. ........ciiiiiiiiiiii ittt e et e s nnne e 281
Table 3-189. CEINTSET Register Field DeSCIiPHONS. ......couiiiiiiie ittt ettt 282
Table 3-190. CEINTEN Register Field DeSCIPIIONS. .......ooitiiiiiiie ittt e e e et 283
Table 3-191. ROM_WAIT_STATE_REGS REGISEIS. ......eiiiiiiiiieiie ittt sttt st se e st e e sneeenbeeseeeeneenenean 284
Table 3-192. ROM_WAIT_STATE_REGS ACCESS TYPE COUES. ....c.uuiiiieiiiiiieiiieetie sttt st stee sttt eeteesteeesteesneeesteesneeenaeeans 284
Table 3-193. ROMWAITSTATE Register Field DeSCIIPHONS. .......c.uiiiiiiiiiiiie et 285
Table 3-194. TEST_ERROR _REGS REGISIEIS. ........ciiiieiiiiiiieiie ittt ettt sttt st e et e e sebeeseessbeesbeeenteesbeeanseenneeanes 286
Table 3-195. TEST_ERROR_REGS ACCESS TYPE COUES. ....coiiuiiiiiiiiiiiiie ettt ettt ettt nn e 286
Table 3-196. CPU_RAM_TEST_ERROR_STS Register Field DeSCriptioNnS. ..........ccueiiiiiiiiiiie et 287
Table 3-197. CPU_RAM_TEST_ERROR_STS_CLR Register Field DeSCrptions...........ccoooiiiiieiiiiiiiee e 288
Table 3-198. CPU_RAM_TEST_ERROR_ADDR Register Field DeSCrPtONS. .........coouiiiiiiiiiiiie e 289
Table 3-199. UID_REGS REGISTEIS. ......utiiiiiiieiitie ettt ettt e et e et s e h e e aa bt e e e st e eeaa e e e s be e e esbe e e naneeeaneeeeas 290
Table 3-200. UID_REGS ACCESS TYPE COUES. .....cuuiiiiiiieiiiet ettt ettt ettt sttt e et e s be e e bt e e et e e ab e e e sanne e e nanes 290
Table 3-201. UID_PSRANDO Register Field DeSCriPONS. ..........iiiiiiii it 291
Table 3-202. UID_PSRAND1 Register Field DeSCriPHONS. ........uuiiiiiiiiiii et 292
Table 3-203. UID_PSRAND2 Register Field DeSCriPHONS. ........uuiiiiiiiiiii et 293
Table 3-204. UID_PSRAND3 Register Field DeSCriPHONS. ........uiiiiiiiiiiii it 294
Table 3-205. UID_PSRAND4 Register Field DeSCriPHONS. ........uiiiiiiii it 295
Table 3-206. UID_UNIQUEOQ Register Field DeSCHPHONS. .........cuiiiiiiiiiiii ittt 296
Table 3-207. UID_UNIQUE1 Register Field DeSCIPHONS. .........uiiiiiiii ittt 297

32

F28E12x Real-Time Microcontrollers

SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025
Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
Table 3-208. UID_CHECKSUM Register Field DeSCrPHONS........coouiiiiiieiiiie ittt 298
Table 4-1. BOOt SYSEM OVEIVIEW ......ueiiiiiiiiiiie ettt ettt e a e e e ettt e s bttt e 1h bt e e et et e e bt e e e asbe e e ebbeeeanneeesaneeean 300
= o] Lo e (O 1Y V1= 3o PSPPSRI 300
Table 4-3. Device BOOt ROM SEQUENCE. .........uiiiiiii ittt ettt ettt at et et e e bt e e st et e sabe e e e s bb e e eabeeenneeeenaneeeas 301
Table 4-4. Device Default BOOT IMOGES. ..........uii ittt e e bttt s et e s bt e e ab e e e nane e e nareeeas 301
Table 4-5. CUSIOM BOOE MOUES.........eeiiiiiiieiit ettt e e a bt e bt e oo h et e e ea bt e e e bttt e e ab e e e aabe e e enb e e e naneeesnnneeeas 302
Table 4-6. BOOTPIN-CONFIG Bit FI€IUS. ........coiiiiiieitiieieeitie ettt ettt e et e e be e sttt e sbe e e nte e beeenbeenbeeanteenneeennes 303
Table 4-7. Standalone Boot Mode Select Pin DECOTING.......cocuuiiiiiiiiiiiii ettt 304
Table 4-8. BOOTDEF Bit FIEIAS.........ei ittt ettt ettt et e s e e et e e sh bt e bt e se bt e sbeeemteesbeeenbeesnee et e e eneeentes 305
Table 4-9. Zero Boot Pin BOOt Table RESUIL..........couuiiiiiii ettt 306
Table 4-10. One Boot Pin BOOt Table RESUIL..........coouiiiiiie ettt e e 306
Table 4-11. Three Boot Pins BoOOt Table RESUIL.........cc.uiiiiiiiie e et 307
Table 4-12. Boot ROM Reset CauSes and ACHIONS. .........ii ittt ettt et e st e s e 311
Table 4-13. Boot ROM EXCEPHIONS @NA ACHONS. ... ..eiiiiiiiiiii ittt ettt e et e b et e e st e st e e s b e e e aane e e nanees 31
Table 4-14. BOOt ROM REGISIEIS. ... ..ueiiiiiiiiiiii ettt a ettt e bt e e sttt e sab et e e ebb e e e e be e e nneeeenabeeeas 312
Table 4-15. DCSM Zone GPREG2 Bit FI€IAS........ciiiuiiiiiiiieiiie ettt sne e ebe e e e aabee e 313
Table 4-16. FIasSh BOOt OPLONS. .....c..ueiiiiiiiiiiii ettt e ettt e a bt e e s bt e e e bttt e e ab e e e e be e e enb e e e saneeesnaneeeas 313
Table 4-17. RAM BOOTt OPtIONS. ... ..etiiiiiieitit ettt ettt e oa et e ettt e e h e e e 1h b et e e abb e e e b et e e sab e e e e b bt e e aae e e e aabe e e enteeennneas 313
Table 4-18. Secure FIash BOOt OPLIONS. ......c..uiiiiiiii ittt bt e e bt st e e sbb e e e et e e e nnreeenaneeeas 313
Table 4-19. Walit BOOT QP IONS. ...ttt ettt ettt a e e bt e e b bt e e st e e e s bt e esb e e e sab e e e e bn e e e anteeenanee 314
Table 4-20. Walit POINT AQUAIESSES. ..ottt a et b e e bttt e eab et e ot et e e bttt e ea bt e e e beeesnbe e e sabeeeanbneennee 314
Table 4-21. Secure FIash BOOt DETailS. ..........uiiiiiiiiiiiie et a et e st e et e e nne e e naree s 315
Table 4-22. Secure Flash Tag and Key DetailS..........coi it 316
Table 4-23. Secure Flash Authentication Failure ACHONS. ...........coiiiiiiiii s 316
Table 4-24. Secure Flash on all CPUs RecommeNnded FIOW.........coouuiiiiiiiiiiee et 316
Table 4-25. BOOt ROM MEMOTY IMAP......cciiiiiiiiie ittt ettt a ettt e sh et e et e s bt e e rab et e e be e e e ae e e e ae b e e e ebneesnnneas 318
Table 4-26. Reserved RAM MEMOTY IMBP....... ..ottt ettt e bt e e e abe e e s bt e e e sb bt e e abeeesnneeesaneeean 318
Table 4-27. ROM SYMDOI TADIES. .......ueeiiiiiieiee ettt h et et s bt e e s it e e e bt e e at e e e aa e e e enne e e enneas 318
Table 4-28. BOOt MO AVAIIADIIILY.........c..eiiiiie et b ettt ek e et e e 319
Table 4-29. SPI 8-Bit DAta SErEaM.......ciiieiiiitiii ettt ettt e e et et e s bttt e ra b et e e be e e e bt e e e eebe e e e bt e e e enne e e e s 321
Table 4-30. 12C 8-Bit DAt SIrEAIM.........eeiiiiiiiii ettt h et e e bt e e bt e e sttt et e e s b b e et 326
Table 4-31. Parallel GPIO Boot 8-Bit Data Stream.........ooueiiiiiiiiiiii ettt et e s sane e 327
Lol s T O I = oo} A O o) (o]0 - TSRS PP R 331
Table 4-33. 12C BOOT OPtIONS.......ueeiiiiiiieitie ettt a e e bt o et e oa et e et e e e s et e e oa bt e e et bt e e aab e e e e b et e e tb e e e eane e e nneee s 331
B ol Lo ] o I = To T @] o] 1] o I OO PP PPTPRN 331
Table 4-35. Parallel BOOt OPtiONS. .........iiiiiiie ittt et et e s bt e e s bt e e e bt e e e et e e e aab e e e nnte e e nanees 331
Table 4-36. Secure CRC CalCulation FUNCHON. .........ooiiiiiiiie et 332
Table 4-37. CMAC CalCulation FUNCHON........coiuiiiiiee ettt e ettt e s bt e asb e eane e e s b e e e ente e e nanes 332
Table 4-38. CPU BOOt CIOCK SOUICES. ....ccouutiiiiiiteiitee ettt ettt et ettt e s bt ekt e e ettt e s be e e e st e e eane e e s be e e e anne e e nanees 333
Table 4-39. CPU ClOCK State AFLEr BOOL..........oiiiiiii ittt bttt sb e nb bt e e et e e snee e e naneeeas 333
Table 4-40. BOOt STAtUS AGQAIESS. ....coouiiiiiiii ettt ettt ea et esa bt e e et bt e e b et e e s bt e e e b bt e e eab e e e aabeeenabeeenaneas 334
Table 4-41. BOOt Status Bit FI@IAS. .......cooiiiiiiie ettt et et e ettt e s eane e e sneee s 334
Table 4-42. Boot ROM Version INFOMMEtION. .........oiuuiiiiiiiiie ettt ettt ettt e ea e e eane e e enneas 335
Table 4-43. LSB/MSB Loading Sequence in 8-Bit Data Stream.............oooiiiiiiiiiii e 336
Lol o oo Al Mo T=To [T A @] o o] o 1 OSSP SPPPROPI 338
Table 5-1. RAM/FIASN STAUS........coiiiiiiiiiei ettt ettt e et e s bt e e aa b et e sab et e e e bb e e e eabe e e nneeeenaneeeas 341
TaDIE 5-2. SECUILY LEVEIS... ..ottt ettt o et oottt e o sttt e sa b et e et bt e e st e e e sabe e e ettt e e anneeenaneee s 341
Table 5-3. Default Value of ZXOTP (Programmed DY TI).......eei it 342
Table 5-4. DCSM Base AQAress TaDIE........c.uuiiiiiiiiiieeie ettt ettt s bt e e e bt e ettt e e eab e e e s b e e enb e e e naneeeabreeeas 355
Table 5-5. DCSM_Z1_REGS REGISIEIS. ... ..eeiiiiiiiiiiie ittt ettt et e bt e e et e s bt e e e b bt e e sane e e abe e e s nte e e sanes 356
Table 5-6. DCSM_Z1_REGS ACCESS TYPE COUES........uiiiiiiiiiiie ettt ettt et s bt e rab e e et et e sne e e s e e e ebeeesnneas 356
Table 5-7. Z1_LINKPOINTER Register Field DESCIIPHONS. .........eiiiiiiiiiii ettt 357
Table 5-8. Z1_OTPSECLOCK Register Field DeSCrIPLONS. ........oiiiiiiiiiiieiiiee ettt 358
Table 5-9. Z1_JLM_ENABLE Register Field DeSCriPHONS. ........uuiiiiiiiiiiieii et 359
Table 5-10. Z1_LINKPOINTERERR Register Field DeSCrPHiONS. ..........eiiiiiiiiiiiiie et 360
Table 5-11. Z1_GPREG1 Register Field DeSCIPIIONS. ......ccoiuiiiiiiiiiiiie ettt e e 361
Table 5-12. Z1_GPREG2 Register Field DeSCriPHONS. .......c.uiiiiiiii ittt 362
Table 5-13. Z1_GPREG3 Register Field DeSCriPHONS. .......c.uiiiiiiii ittt 363
Table 5-14. Z1_GPREG4 Register Field DeSCriPHONS. ......oc.uiiiiiiiiiiee ettt 364
Table 5-15. Z1_CSMKEYO0 Register Field DeSCIPHIONS. ......ccoitiiiiiiie ittt sttt e e senee s 365
Table 5-16. Z1_CSMKEY 1 Register Field DeSCIPHIONS. ......ccoitiiiiiiiiiiiie ittt e e 366
SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025 F28E12x Real-Time Microcontrollers 33

Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Table 5-17. Z1_CSMKEY2 Register Field DeSCIPIIONS. ......ccoitiiiiiiie ettt e e nenee s 367
Table 5-18. Z1_CSMKEY3 Register Field DeSCrPIIONS. ......cccitiiiiiiiiiiiee ettt ettt e e sanee s 368
Table 5-19. Z1_CR Register Field DEeSCIPIONS. .......couiiiiiiii ettt ettt e e e e et esnte e nanee s 369
Table 5-20. Z1_GRABSECT1R Register Field DeSCIIPONS. .........oiiiiiiiiiii et 371
Table 5-21. Z1_EXEONLYSECT1R Register Field DeSCriPliONS. .......cciiuutiiiiiieiiiie ettt 373
Table 5-22. Z1_JTAGKEYO0 Register Field DeSCrIPHONS. ........uiiiiiiiiiii ettt be e 375
Table 5-23. Z1_JTAGKEY 1 Register Field DeSCrIIPHONS. .......c.uii ittt be e 376
Table 5-24. Z1_JTAGKEY2 Register Field DeSCrIPHONS. .......c.uiiiiiiiiiieeci ettt 377
Table 5-25. Z1_JTAGKEY3 Register Field DeSCrIPHONS. ......cc.uiiiiiiiiiie ettt 378
Table 5-26. Z1_CMACKEYO0 Register Field DeSCIIPONS. .........iiiuiiiiiiiie ittt ettt e e e 379
Table 5-27. Z1_CMACKEY1 Register Field DeSCIIPONS. .........iiiiiiiiiiiieeiii ettt 380
Table 5-28. Z1_CMACKEY2 Register Field DeSCIIPONS. .........iiiiiiiiiiieeeit ettt anee e 381
Table 5-29. Z1_CMACKEY3 Register Field DeSCIIPtONS. .........iiiiiiiiiiieeeiie ettt bbb 382
Table 5-30. DCSM_Z2_REGS REGISTEIS. .....ccoiuuiiiiiiieiiiie ettt ettt ettt b e e et e e s bt e e bt e e et e e abe e e snbe e e nanees 383
Table 5-31. DCSM_Z2_REGS ACCESS TYPE COUES. ......coiiiiiiitiieiitit ettt ettt ettt e it e e et st e s e e e sbee e s neeas 383
Table 5-32. Z2_LINKPOINTER Register Field DeSCIPONS. .......cciitiiiiiiiieiiiee ettt 384
Table 5-33. Z2_OTPSECLOCK Register Field DeSCrPHIONS........cccuiiiiiiiiiiie ettt 385
Table 5-34. Z2_LINKPOINTERERR Register Field DeSCrPHONS. .......ccueiiiiiiiiiii et 386
Table 5-35. Z2_GPREG1 Register Field DeSCriPHONS. ......cc.uiiiiiiii ittt 387
Table 5-36. Z2_GPREG2 Register Field DeSCriPHONS. ......cc.uiiiiiiii ittt 388
Table 5-37. Z2_GPREG3 Register Field DeSCriPHONS. ......oc.uiiiiiiii ittt 389
Table 5-38. Z2_GPREG4 Register Field DeSCriPHONS. ......oc.uiiiiiiei ittt 390
Table 5-39. Z2_CSMKEYO0 Register Field DeSCIPIIONS. ......ccoitiiiiiiiiiiiie ittt e e ee s 391
Table 5-40. Z2_CSMKEY 1 Register Field DeSCIPIIONS.......ccoiiiiiiiiiiiiiee ettt e e 392
Table 5-41. Z2_CSMKEY2 Register Field DeSCrPIIONS. ......ccoiuiiiiiiieiiiie ettt ettt e as 393
Table 5-42. Z2_CSMKEY3 Register Field DeSCIPHIONS. ......ccoitiiiiiie ittt ettt e e ranee s 394
Table 5-43. Z2_CR Register Field DEeSCIPIONS. ......coouiiiiiiii ettt st et e e et e snne e nanee s 395
Table 5-44. Z2_GRABSECT 1R Register Field DeSCIIPONS. .........oiiiiiiiiiii e 397
Table 5-45. Z2_EXEONLYSECT1R Register Field DeSCriPliONS. .......cciiuuiiiiiiieiiiee ittt 399
Table 5-46. DCSM_COMMON_REGS REGISTEIS. .....ccuuiiiiiiiiitiie ettt ettt ettt e st e et e eane e e saneeas 401
Table 5-47. DCSM_COMMON_REGS ACCESS TYPE COUES......ccoruiiieiiiieiiiii ettt ettt ettt ettt et b et snee e nanee s 401
Table 5-48. SECTSTAT1 Register Field DeSCrPIIONS. ......coiitiiiiiiie ittt e b e e 402
Table 5-49. SECERRSTAT Register Field DeSCIIPHONS. ......coc.uiiiiiiiiiiiie ettt 404
Table 5-50. SECERRCLR Register Field DESCIIPHONS. .........uiiiiiiiiiiie ettt b 405
Table 5-51. SECERRFRC Register Field DeSCrIPIIONS. .......ciiitiiiiiiiie ittt et et e et e e sanee s 406
Table 5-52. DENYCODE Register Field DESCIIPONS. .........oiiiiiiiiiie ittt e e e nanee s 407
Table 5-53. UID_UNIQUE_31_0 Register Field DeSCrPHONS..........cuuiiiiiiiiiiee ettt 409
Table 5-54. UID_UNIQUE_63_32 Register Field DeSCrIPONS. .......c..iiiiiiiiiiiee et 410
Table 5-55. PARTIDH Register Field DeSCIIPUONS. ........uiiiiiii ittt st et e et e e e e e as 411
Table 5-56. PERSEM1 Register Field DeSCIIPLONS. ........oiiiiiiiiiiie ittt ettt e e an e 412
Table 5-57. DCSM_Z1_OTP REGISIEIS. ......ceitiiiiiiiiieiiet ettt ettt a e e bt s bt e e rhb e e et et e s bt e e e as bt e e abeeesnneeenaneeean 414
Table 5-58. DCSM_Z1_OTP ACCESS TYPE COUES.......couiiiiiiiiiii ittt e e e e e be e e e aab e e nne e e s nanee s 414
Table 5-59. Z10OTP_LINKPOINTER1 Register Field DeSCripliONS. ........cocuuiiiiiiiiiiei ettt 415
Table 5-60. Z10OTP_LINKPOINTER2 Register Field DeSCripliONS. ........cocuuiiiiiiiiiiiie ittt 416
Table 5-61. Z10OTP_LINKPOINTERS Register Field DeSCripliONS. ........cocuuiiiiiiiiiiiie ettt 417
Table 5-62. Z10TP_JLM_ENABLE Register Field DeSCrIPtONS. ..........iiiiiiiiiiii e 418
Table 5-63. Z10TP_GPREG1 Register Field DeSCrPHONS. .......cc.uiiiiiiiiiiie e 419
Table 5-64. Z10TP_GPREG2 Register Field DeSCrPHONS. .......oc.uiiiiiiiiiie et 420
Table 5-65. Z10TP_GPREG3 Register Field DeSCrPHONS. .......oc.uiiiiiiiiiiie e 421
Table 5-66. Z10TP_GPREG4 Register Field DeSCrPHONS. .....c.ccuuiiiiiii i 422
Table 5-67. Z10TP_PSWDLOCK Register Field DeSCIIPONS. ...ttt e 423
Table 5-68. Z10TP_JTAGPSWDHO Register Field DeSCHPLONS. ........oiiiiiiiiiiee ittt 424
Table 5-69. Z10TP_JTAGPSWDH1 Register Field DeSCHPLONS. ........cciiiiiiiiieeiiiie ettt 425
Table 5-70. Z1OTP_CMACKEYO0 Register Field DeSCIIPONS. ........ccoiuiiiiiiieiiiee ettt e e 426
Table 5-71. Z1OTP_CMACKEY1 Register Field DeSCIIPONS. ........cuiiiiiiiiiiiiiieie ettt 427
Table 5-72. Z10OTP_CMACKEY2 Register Field DeSCIIPONS. ........oiiitiiiiiii ittt 428
Table 5-73. Z1OTP_CMACKEY3 Register Field DeSCIIPONS. ........ciiiiiiiiiiii ittt 429
Table 5-74. DCSM_Z2_OTP REQGISIEIS. ......ci ittt ettt et e e et et e s bt e e e shb et e e be e e s b bt e e sb bt e e ateeesnneeenaneeean 430
Table 5-75. DCSM_Z2_OTP ACCESS TYPE COUES.......coiiiiiiiiiiii ittt st e e e e e b et e e aab e e nnee e s naneeeas 430
Table 5-76. Z20TP_LINKPOINTER1 Register Field DeSCrPHiONS. ........cocuuiiiiiiiiiiiie ittt 431
Table 5-77. Z20TP_LINKPOINTER2 Register Field DeSCriPliONS. ........cocuiiiiiiiiiiit ettt 432
34 F28E12x Real-Time Microcontrollers SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
Table 5-78. Z20TP_LINKPOINTERS Register Field DeSCriPHiONS. ........cocuiiiiiieeiiie ettt 433
Table 5-79. Z20TP_GPREG1 Register Field DeSCrPHONS. .......cc.uiiiiiiiiiie et 434
Table 5-80. Z20TP_GPREG2 Register Field DeSCrPHONS. ........c.uiiiiiii et 435
Table 5-81. Z20TP_GPREG3 Register Field DeSCrPHONS. ..........uiiiiiiiiiii e 436
Table 5-82. Z20TP_GPREG4 Register Field DeSCrPHONS. .....cccouiiiiiiiiiii e 437
Table 5-83. Z20TP_PSWDLOCK Register Field DeSCIIPONS. ..........iiiiiiiiiiiieiiee et 438
Table 6-1. FLASH Base AAAress TabIE...........ii ittt ettt b e st e e b e e st e e e nane e e s neeeeas 453
Table 6-2. FLASH_CTRL_REGS REGISIEIS. .....cciiutiiiiiiieiiiie ettt et e bt e ettt s bt e e e ss bt e e et e e snteeenaneeean 454
Table 6-3. FLASH_CTRL_REGS ACCESS TYPE COUES.......coiiiiiiiiiieiiitie ettt ettt sttt sbe e et e nnee e nane e 454
Table 6-4. FRDCNTL Register Field DESCIIPONS. ........utiiiiiiiiiee ittt ettt e e as 455
Table 6-5. FLPROT Register Field DeSCIIPIIONS. .......ccitiiiiiiii ittt ettt ettt ettt e sb e e bne e e s 456
Table 6-6. FRD_INTF_CTRL Register Field DeSCIIPONS. .........ooiiiiiiiieie ettt 457
Table 6-7. FLASH_ECC_REGS REGISTEIS. .....ccoutiiiiiiiiiiite ittt ettt et e s e e et e e e st e e st e e e eab e e eaneeesbeeeeas 458
Table 6-8. FLASH_ECC_REGS ACCESS TYPE COUES......ccoiuiiiiiiieeiiiee ettt ettt ettt ettt e st sb e e b e nanees 458
Table 6-9. ECC_ENABLE Register Field DeSCIIPONS. .........oiiitiiiiiiie ittt sttt 459
Table 6-10. FECC_CTRL Register Field DeSCriPHONS. .......c.uiiiiiiiiiiiie ettt 460
Table 7-1. DCC Base AAAreSss TaDIE. .......c..uii ittt re et et e b e e s bt e e e b bt e e ant e e e st e e e eane e e naneas 472
Table 7-2. DCC_REGS REGISIEIS. .......uuiiiiiiiiiiiit etttk et e ettt s bt e ek bt e e e st et e s b et e e bt e e e eane e e sbe e e e nteeenanes 473
Table 7-3. DCC_REGS ACCESS TYPE COUES. .....cciuiiiiiiiteiitie ittt ettt ettt et e sb bt e e et e s bt e e e sab e e et et e sne e e e aabe e e enneesnnneas 473
Table 7-4. DCCGCTRL Register Field DeSCrIPONS. .........uiiiiiiiiiiie ettt anee s 474
Table 7-5. DCCCNTSEEDO Register Field DeSCrIPHONS. .........uiiiiiiiiiie ettt 475
Table 7-6. DCCVALIDSEEDO Register Field DeSCIPLONS. .......ciiiiiiiiiiie ettt 476
Table 7-7. DCCCNTSEED1 Register Field DeSCrIPHONS. .........uiiiiiiiiiiie ettt 477
Table 7-8. DCCSTATUS Register Field DeSCrPHONS. ........uuiiiiiiiiiiie ettt e e 478
Table 7-9. DCCCNTO Register Field DeSCIIPONS. .........uii ittt ettt an e 479
Table 7-10. DCCVALIDO Register Field DESCIIPHONS. .......ciiiiiiiiiieeaiiee ettt ettt e e e st e e snn e e e aabe e e e 480
Table 7-11. DCCCNT1 Register Field DESCIIPONS. ........uuiiiiii ittt st e e 481
Table 7-12. DCCCLKSRC1 Register Field DeSCrPHONS. .....cccc.uiiiiiieiiie ettt e e 482
Table 7-13. DCCCLKSRCO Register Field DeSCrPHONS. ......ccc.uiiiiiieiiee ettt e e 483
Table 8-1. AGPIO CONfIGUIALION. ...ttt h e sa et e et et e e b bt e e sab et e e b bt e e eab e e e aabe e e eateeenanees 488
Table 8-2. SAMPIING PEIIOM. ...ttt ettt et e s bt e e e b et e ek bt e e ab e e e sab et e e bt e e e aaneeesneee s 491
Table 8-3. SAMPING FIrEQUENCY ..ottt b e e e ettt oo b et e o bt e e aa b et e sabe e e e sbb e e e et e e e nneeeenabeeeas 491
Table 8-4. Case 1: Three-Sample Sampling-Window Width.............ooiiiiiiiii e 492
Table 8-5. Case 2: Six-Sample Sampling-Window Width............ooiii e 492
Table 8-6. GPIO IMUXEA PINS.......uiiiiieiii ittt ettt ettt ettt et eea et e beese bt e aaeeeabeeab e e embeeseeeenbeesmee e beeemseeabeeanbeenneeanns 495
Table 8-7. GPIO and Peripheral IMUXING. .........otiiiiiiiii ittt e bt e e et e sbe e e e ebb e e e et e e sneeeenaneeeas 498
Table 8-8. Peripheral Muxing (Multiple PinS ASSIGNEA).......c.cuuiiiiiiiiiiiie et e e b 499
Table 8-9. GPIO Base AdAress TabIe........ccoi ittt b et e sb e eb bt e e et eennree e naneeeas 501
Table 8-10. GPIO_CTRL_REGS REGISIEIS. ........eeiuiiiiieiieiitie sttt ettt et sttt e st e s beeenbeesbeeenseesseeanbeeamseebeesnseenneennnes 502
Table 8-11. GPIO_CTRL_REGS ACCESS TYPE COUES. ....cciuiiiiiiiieiiiie ittt ettt ettt ettt et e e e et e et e e nnees 503
Table 8-12. GPACTRL Register Field DeSCrPIiONS. .......cooiiiiiiiie ettt e et e e e s 504
Table 8-13. GPAQSEL1 Register Field DeSCIPLONS. ........iiiiiiieiii ettt e e sbe e e e abeeenae 505
Table 8-14. GPAQSEL2 Register Field DESCIIPLONS. ........oiiiiiiiiii ettt e e e st e e e b e e nae 507
Table 8-15. GPAMUX1 Register Field DeSCrIPHONS. ......c..uiiiiiiii ettt e et e e 509
Table 8-16. GPAMUX2 Register Field DeSCrIPHONS. .........uiiiiiii ettt s e et e e e 510
Table 8-17. GPADIR Register Field DeSCIPIIONS. ......cciiuiiiiiiiieiiiie ettt ettt e s e eeee e nnes 511
Table 8-18. GPAPUD Register Field DEeSCIPHIONS. ......ccoiuiiiiiiiiiit ettt ettt e et e e sbee e e e e aabeeenae 513
Table 8-19. GPAINV Register Field DESCIIPONS. ........ciiitiiiiiiie ettt ettt ettt e s e e et e e snbe e e sabeeeabeeeean 515
Table 8-20. GPAAMSEL Register Field DeSCrPHIONS. ........iitiiiiiiie ettt e e 517
Table 8-21. GPAGMUX1 Register Field DeSCrPHONS. ........uuii ittt e et 519
Table 8-22. GPAGMUX2 Register Field DeSCrPHONS. ........uuii ittt ettt 520
Table 8-23. GPALOCK Register Field DESCIIPLONS. .......ceiitiieiitiie ittt ettt ettt et e bt e e e b e s et e e 521
Table 8-24. GPACR Register Field DESCIIPIIONS. .......eiiiiiiiiiieeiti ettt ettt e et e e et sne e e s e e e enee e e nns 523
Table 8-25. GPBCTRL Register Field DeSCIIPHONS. .......cc.uiiiiiiii et e s 525
Table 8-26. GPBQSEL1 Register Field DeSCIPIIONS. ... ..ccoiiiiiiiiie ittt sttt sb e s 526
Table 8-27. GPBQSEL2 Register Field DeSCIPIIONS.......ccoiiiiiiiiei ittt sttt 528
Table 8-28. GPBMUX1 Register Field DESCIIPHONS. .........uiiiiiiiiiiie ettt e e 529
Table 8-29. GPBMUX2 Register Field DESCIIPHONS. .........uiiiiiiiiiiii ittt e e 530
Table 8-30. GPBDIR Register Field DeSCIIPHONS. .......c.uiiiiii ittt et e e e s 531
Table 8-31. GPBPUD Register Field DeSCIIPONS. .........uii ittt ettt an e 533
Table 8-32. GPBINV Register Field DESCIIPIONS. .......cciiiiiiitiie ittt ettt et e e ebe e e ebe e e e anbe e e 535
SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025 F28E12x Real-Time Microcontrollers 35

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Table 8-33. GPBGMUX1 Register Field DESCIIPONS. ........uiiiiiiiiiiie ittt e e nanee s 537
Table 8-34. GPBGMUX2 Register Field DESCIIPONS. ........uiiiiiiiiiiiie ittt ettt snee e nanee s 538
Table 8-35. GPBLOCK Register Field DeSCHPHIONS. .......coouiiiiiiiiiiie ettt ettt e e senee s 539
Table 8-36. GPBCR Register Field DeSCrPHONS. .....ccoiuiiiiiiii ettt ettt ettt e e e et e s neeas 541
Table 8-37. GPHCTRL Register Field DESCIIPLONS. ........ciiiiiiiiiieeiie ettt eean e 543
Table 8-38. GPHQSEL1 Register Field DeSCIIPONS. .........uiiiiii ettt e e ee s 544
Table 8-39. GPHQSEL2 Register Field DESCIIPONS. .........uiiiiiiiiiiie ettt sanee s 546
Table 8-40. GPHMUX1 Register Field DeSCIPHIONS. .......ooitiiiiiiie ettt ettt et 548
Table 8-41. GPHMUX2 Register Field DeSCrPIIONS. .......ooiiiiiiiie ittt st e e e et 549
Table 8-42. GPHDIR Register Field DESCIPIONS. .......ccuiiiiiiiiiie ittt sttt e bt e e st e e sne e e nnneeeas 550
Table 8-43. GPHPUD Register Field DESCIIPONS. ........iiiiiiieiiii ettt ettt e e s b e e et e e snae e e naneeean 552
Table 8-44. GPHINV Register Field DeSCrIPHONS. ......oc.uiiiiiii ettt ettt e e e s 556
Table 8-45. GPHAMSEL Register Field DeSCIPONS. ........ciiiiiiiiiiie ittt e s e e nanee s 559
Table 8-46. GPHGMUX1 Register Field DeSCrPHIONS. .......coitiiiiiiiiiiit ittt et sbee e e 564
Table 8-47. GPHGMUX2 Register Field DeSCrPHIONS. .......coiuiiiiiiii ittt e e e 565
Table 8-48. GPHLOCK Register Field DESCIIPHONS. .........uiiiiiiiiiiie ittt e e 566
Table 8-49. GPHCR Register Field DESCIIPHONS. ........eiiiiiiiiii ettt ettt e et nnee e nanee s 569
Table 8-50. GPIO_DATA_REGS REGISIEIS. ... ..uiiiiiiiiiiiii ettt ettt ettt b e e et e sb e aa e e ete e e e neeas 572
Table 8-51. GPIO_DATA_REGS ACCESS TYPE COUES........uiiiiiiiiiiiie ittt ettt ettt e e abb e e e bt esnee e s naneeas 572
Table 8-52. GPADAT Register Field DeSCIPHIONS. ......cciiutiiiiiiie ittt ettt e st et e e e e 573
Table 8-53. GPASET Register Field DESCIIPIONS. .......ciiitiiiiiiie ettt ettt ettt e s e e et e e snb e e saneeeabreeean 575
Table 8-54. GPACLEAR Register Field DeSCIIPONS. ........utiiiiiiiie ittt sae e e e abee e e 577
Table 8-55. GPATOGGLE Register Field DeSCriPHIONS. ......cciitiiiiiiii ettt ettt sb e et nne e e nanee e 579
Table 8-56. GPBDAT Register Field DeSCIIPHONS. ......coouuiiiiiiieiiie ettt e e e 581
Table 8-57. GPBSET Register Field DeSCIPIIONS. ......cciiiiiiiiiiieiiie ettt e et sne e enee e e aabee e 583
Table 8-58. GPBCLEAR Register Field DESCIPLONS. ........iiitiiiiiiii ittt sne e nee e e aabee e 585
Table 8-59. GPBTOGGLE Register Field DESCIIPHONS. .........eiiiiiie ittt et 587
Table 8-60. GPHDAT Register Field DESCIPLONS. ........iiiiiiieiiiie ettt sttt ettt e e e et e e e e nabee s 589
Table 8-61. GPHSET Register Field DESCIIPHONS. .........uiiiiii ettt 594
Table 8-62. GPHCLEAR Register Field DeSCriPHIONS. ......couuiiiiiie ittt 596
Table 8-63. GPHTOGGLE Register Field DeSCrPHIONS. ......ccoitiiiiiiii ittt ettt ettt et e e e s 598
Table 8-64. GPIO_DATA_READ_REGS REGISIEIS. ......uuiiiiieiiitiie ittt sttt et e s e e 600
Table 8-65. GPIO_DATA_READ_REGS ACCESS TYPE COUES. .....cuuiiiiiiiiiiiii ettt ettt e et nnee e 600
Table 8-66. GPADAT_R Register Field DeSCrPHIONS. .......oiiuiiiiiiie ittt ettt e e nn e 601
Table 8-67. GPBDAT_R Register Field DEeSCIPHONS. .......couiii ittt ettt b e st e e 602
Table 8-68. GPHDAT_R Register Field DeSCIIPONS. ........ciiiiiiiiiii ittt e et e s e e e e sbeeenaes 603
Table 9-1. INPut X-BAR DESHNALIONS. .....coiutiiiiieii ittt e et et s b e sab et e et bt e e ant e e e s be e e snne e e nnneas 607
Table 9-2. MCPWM X-BAR Mux Configuration TabIe............cooiuiiiiiii et 609
Table 9-3. Output X-BAR Mux Configuration TabIE............coiiiiiiiiiiii et 611
Table 9-4. XBAR Base AAAreSS TabIE..........cooiiiiiiiiii ettt ettt e et e ettt e e e e ean e e e eanees 613
Table 9-5. INPUT_XBAR _REGS REGISTEIS. .....ccouuiiiiiiiiiiitieeitt ettt ettt ettt et s e s e e be e e e aa b e e nnee e s naneeeas 614
Table 9-6. INPUT_XBAR_REGS ACCESS TYPE COUES.......coiuiiiiiiiiiitite ittt ettt ettt e ai e e sbe e e bee e e anbee e 614
Table 9-7. INPUT1SELECT Register Field DeSCrPHONS. ......cciuiiiiiiiiiieeitee ettt 615
Table 9-8. INPUT2SELECT Register Field DeSCIPHONS. ......ccouiiiiiiiiiiee ittt 616
Table 9-9. INPUT3SELECT Register Field DeSCrPHONS. ......cciuiiiiiiiiiiiie ittt 617
Table 9-10. INPUT4SELECT Register Field DeSCIIPONS. .........iiiiiiiiiiieitee et 618
Table 9-11. INPUTSSELECT Register Field DEeSCIPHONS.......coiuiiiiiiiiiiieeitie ettt 619
Table 9-12. INPUTESELECT Register Field DESCIIPONS. .........oiiiiiiiiiieii et 620
Table 9-13. INPUT7SELECT Register Field DeSCIIPONS. .........oiiiiiiiiiieiiee et 621
Table 9-14. INPUT8SELECT Register Field DeSCIIPONS. .........oiiiiiiiiieii et 622
Table 9-15. INPUTOSELECT Register Field DeSCrIPONS. .........oiiiiiiiiiie ittt 623
Table 9-16. INPUT10SELECT Register Field DeSCIPLONS. ........oiiiiiiiiiiee ittt 624
Table 9-17. INPUT11SELECT Register Field DeSCrIPHONS. ..........iiiiiiiiiieeiiee e 625
Table 9-18. INPUT12SELECT Register Field DeSCIPLONS. ........oiiiiiiiiiiie ittt st 626
Table 9-19. INPUT13SELECT Register Field DeSCIPLONS. ........oiiiiiiiiiiee ettt 627
Table 9-20. INPUT14SELECT Register Field DeSCIPLONS. ........oiiiiiiiiiiie ittt 628
Table 9-21. INPUT15SELECT Register Field DeSCIPLONS. ........oiiiiiiiiiiie ittt ettt 629
Table 9-22. INPUT16SELECT Register Field DeSCIPLONS. ........oiiiiiiiiiiee ittt 630
Table 9-23. INPUTSELECTLOCK Register Field DeSCrPHONS......cccocuiiiiiiiiiiiie ettt 631
Table 9-24. XBAR_REGS REGISIEIS. .....cccitiiiiiiiieitiie ittt ettt ettt ettt s bt e e bt e e e et e e st e e e nne e e nanes 633
Table 9-25. XBAR_REGS ACCESS TYPE COUES.......eeiiiiiiiiiiie ittt ettt ettt e et e e et e e e ae e e s e e enne e s enneas 633
36 F28E12x Real-Time Microcontrollers SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
Table 9-26. XBARFLG1 Register Field DEeSCHPHONS. .......couuiiiiiii ittt ettt e 634
Table 9-27. XBARFLG2 Register Field DeSCIPIONS. .......couuiiiiiie ittt ettt 637
Table 9-28. XBARFLG3 Register Field DEeSCHPHONS. .......couiiiiiiii ittt et et s 641
Table 9-29. XBARFLG4 Register Field DEeSCHPHONS. .......couiiiiiiie ittt ettt 643
Table 9-30. XBARFLGS5 Register Field DEeSCIPHONS. .......couuiiiiiii ittt ettt 645
Table 9-31. XBARCLR1 Register Field DESCIIPONS. .........iiiiiiiiiiie ittt e s nanee e 647
Table 9-32. XBARCLR2 Register Field DESCIIPONS. ...ttt et e s nanee s 649
Table 9-33. XBARCLR3 Register Field DESCIIPONS. .........iiiiiiii ittt et nanee s 652
Table 9-34. XBARCLR4 Register Field DESCIIPONS. ...ttt e e 654
Table 9-35. XBARCLRS5 Register Field DESCIIPONS. ........ueiiiiiii ittt 656
Table 9-36. PWM_XBAR _REGS REGISIEIS. ......ccutiiiiiiiiiiiie ettt ettt bt s e s e e bt e e aa b e e nne e e naneeeas 657
Table 9-37. PWM_XBAR_REGS ACCESS TYPE COUES. ......cciuiiiiiiiiiiiiie ittt ettt ettt e e st e e sbe e e nee e e enbee e 657
Table 9-38. TRIPIMUXOTO15CFG Register Field DeSCrPHONS. ........c.uiiiiiiiiiiii et 659
Table 9-39. TRIPIMUX16TO31CFG Register Field DeSCIIPHONS. ........ceiiiiiiiiiiie ettt 662
Table 9-40. TRIP2MUXOTO15CFG Register Field DeSCrPHONS. ........c.uiiiiiiiiiiie ettt 663
Table 9-41. TRIP2ZMUX16TO31CFG Register Field DeSCIIPHONS. ........eeiiiiiiiiiiii et 666
Table 9-42. TRIP3MUXOTO15CFG Register Field DeSCrPHONS. ........c.uiiiiiiiiiiie ettt 667
Table 9-43. TRIP3MUX16TO31CFG Register Field DeSCIIPHONS. ........eeiiiiiiiiiiii ettt 670
Table 9-44. TRIPAMUXOTO15CFG Register Field DeSCrPHONS. ........c.uiiiiiiiiiiie e 671
Table 9-45. TRIPAMUX16TO31CFG Register Field DeSCrIPHONS. ........ueiiiiiiiiiiii et 674
Table 9-46. TRIPSMUXOTO15CFG Register Field DeSCrPHONS. ........cueiiiiiiiiie et 675
Table 9-47. TRIPSMUX16TO31CFG Register Field DeSCrIPHONS. ........eeiiiiiiiiiiii e 678
Table 9-48. TRIP6MUXOTO15CFG Register Field DeSCrPHONS. ........c.uiiiiiiiiiiii et 679
Table 9-49. TRIP6MUX16TO31CFG Register Field DeSCIIPHONS. ........ueiiiiiiiiiiii et 682
Table 9-50. TRIP7TMUXOTO15CFG Register Field DeSCrPHONS. ........c.uiiiiiiiiiiii et 683
Table 9-51. TRIP7TMUX16TO31CFG Register Field DeSCrIPHONS. ........ceiiiiiiiiiiie ettt 686
Table 9-52. TRIPSBMUXOTO15CFG Register Field DeSCrPHONS. ........c.uiiiiiiiiiiii et 687
Table 9-53. TRIPSBMUX16TO31CFG Register Field DeSCrIPHONS. ........eeiiiiiiiiiii et 690
Table 9-54. TRIPIMUXENABLE Register Field DeSCrIPHONS. .........uiiiiiiiiiii et 691
Table 9-55. TRIP2ZMUXENABLE Register Field DeSCrIPHONS. .........uiiiiiiiiiii ettt 694
Table 9-56. TRIP3MUXENABLE Register Field DeSCrIPHONS. .........uiiiiiiiiiii et 697
Table 9-57. TRIPAMUXENABLE Register Field DeSCrIPHONS. .........uiiiiiiiiiii et 700
Table 9-58. TRIPSMUXENABLE Register Field DeSCrIPHONS. .........uiiiiiiiiiii et 703
Table 9-59. TRIP6MUXENABLE Register Field DeSCrIPHONS. .........uiiiiiiiiiii et 706
Table 9-60. TRIP7TMUXENABLE Register Field DeSCrIPtONS. .........uiiiiiiiiiii et 709
Table 9-61. TRIPSMUXENABLE Register Field DeSCrIPHONS. .........uiiiiiiiiiii ettt 712
Table 9-62. TRIPOUTINV Register Field DeSCIIPONS. ........ciiiiiiiiiiii ittt ettt e e es 715
Table 9-63. TRIPLOCK Register Field DeSCIIPONS. .........uiiiiiiiiiiie ettt e e s 717
Table 9-64. OUTPUT_XBAR_REGS REGISIEIS. ....cccuuiiitiiiiiiiii ittt sttt ettt e et e e e e be e snbeesaeesnbeesneeennee e 718
Table 9-65. OUTPUT_XBAR_REGS ACCESS TYPE COUES.......ceiiuiiiiiiiieiiiie ittt sttt sbee e nibe e 718
Table 9-66. OUTPUT1MUXOTO15CFG Register Field DeSCriPtONS. .........oiiiiiiiiiiieeiiiie e 720
Table 9-67. OUTPUT2MUXOTO15CFG Register Field DeSCriPtONS. ........uiiiiiiiiiiie et 722
Table 9-68. OUTPUT3MUXOTO15CFG Register Field DeSCriPtONS. .........uiiiuiiiiiiie ittt 724
Table 9-69. OUTPUT4MUXOTO15CFG Register Field DeSCriPtONS. .........uiiiiiiiiiiie ittt 726
Table 9-70. OUTPUTS5MUXOTO15CFG Register Field DeSCriPtONS. .........uiiiiiiiiiiie ittt 728
Table 9-71. OUTPUT6MUXOTO15CFG Register Field DeSCriPtONS. .........uiiiiiiiiiiieiiiiie et 730
Table 9-72. OUTPUT7MUXOTO15CFG Register Field DeSCriPtONS. ..........iiiiiiiiiiieiiiiie ettt 732
Table 9-73. OUTPUT8MUXOTO15CFG Register Field DeSCriPtONS. ..........iiiiiiiiiiieiiiiieei et 734
Table 9-74. OUTPUT1MUXENABLE Register Field DeSCrPONS. ........coiiiiiiiiiieiitiie ettt 736
Table 9-75. OUTPUT2MUXENABLE Register Field DeSCIPONS. ........coiiiiiiiiiieiiiie ettt 739
Table 9-76. OUTPUT3MUXENABLE Register Field DeSCrPONS. ........coiiiiiiiiiie ittt 742
Table 9-77. OUTPUT4MUXENABLE Register Field DeSCrPLONS. ........coiiiiiiiiiie ittt 745
Table 9-78. OUTPUTS5MUXENABLE Register Field DeSCrPONS. ........coiiiiiiiiiieiiiie ettt 748
Table 9-79. OUTPUT6MUXENABLE Register Field DeSCrPLONS. ........ciiiiiiiiiiieeitiie ettt 751
Table 9-80. OUTPUT7MUXENABLE Register Field DeSCrHPLONS. ........coiiiiiiiiiie ittt 754
Table 9-81. OUTPUT8MUXENABLE Register Field DeSCrPLONS. ........coiiiiiiiiiie ittt 757
Table 9-82. OUTPUTLATCH Register Field DESCIPLONS. ........iiiuiiiiiiieeiiiie ettt ettt e e e sbe e 760
Table 9-83. OUTPUTLATCHCLR Register Field DeSCrIPHONS. ......cccuiiiiiiiiiiiie et 762
Table 9-84. OUTPUTLATCHFRC Register Field DeSCHPLONS. ........coiuiiiiiiiiiiiite ittt 764
Table 9-85. OUTPUTLATCHENABLE Register Field DeSCriPONS. .......c..eiiiiiiiiiii et 766
Table 9-86. OUTPUTINV Register Field DESCIIPHONS. ........ueiiiiiii ittt e e 768
SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025 F28E12x Real-Time Microcontrollers 37

Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Table 9-87. OUTPUTLOCK Register Field DeSCIIPtONS. .........iiiiiiiiiiieiitie ettt sbe e e e 770
Table 10-1. DMA Trigger SOUMCE OPtIONS. ....c..uitiiiiiiiiiie ettt ettt ettt e e bt e aa bt e s bt e e bb e e e aabe e e sabt e e e sab e e e aabeeenneeeenaneeas 775
Table 10-2. BURSTSIZE versus DATASIZE BERAVIOT.........coiiiiiiiiie ittt 779
Table 10-3. DMA Base AdAress TabIe........coouiii ittt e b et sb e ebb e e e et e e nnee e e naneeeas 786
Table 10-4. DMA_REGS REGISIETS. .....coiiiiiiiiiii ittt ettt a e e e et s bt e oo b bt e e et et e s bt e e e ssbe e e ettt e enteeenaneee s 787
Table 10-5. DMA_REGS ACCESS TYPE COUES.......oiiiiiiiiiitiieaiii ettt ettt b e st sabe e e s nba e e e aa b e e nnee e e naneeeas 787
Table 10-6. DMACTRL Register Field DeSCHPHONS. ...ttt sttt e e 788
Table 10-7. DEBUGCTRL Register Field DESCIIPHONS. .......uuiiiiiiiiiiie ettt 789
Table 10-8. PRIORITYCTRL1 Register Field DeSCHPLONS. .......coiiiiiiiiiieeitie ettt ettt e e sanee s 790
Table 10-9. PRIORITYSTAT Register Field DeSCIIPHONS. .......ueiiiiiiiiiiie et 791
Table 10-10. DMA_CH_REGS REGISIEIS. ... ..eii ittt ettt e bt b e e ea e e et e e e eae e e e sab e e e e bt e e e nnneeesbeeeeas 792
Table 10-11. DMA_CH_REGS ACCESS TYPE COUES.....ccuuiiiiiiiieiiiie ettt ettt ettt et st et be e e st e e sbe e e nnne e e aaneeenan 792
Table 10-12. MODE Register Field DeSCIPHIONS. .....ccoiuiiiiiii ittt ettt ettt e e e e st e s neeas 793
Table 10-13. CONTROL Register Field DESCIPONS. .......ciiitiiiiiiiiiitit ettt e bbb e b e e e sebee e 795
Table 10-14. BURST_SIZE Register Field DeSCIIPONS. .......ciiiuiiiiiiieiiie ettt 797
Table 10-15. BURST_COUNT Register Field DeSCrPHONS........c.cuiiiiiiiiiiii ettt 798
Table 10-16. SRC_BURST_STEP Register Field DeSCIIPtONS. .........oiiiiiiiiiiieiiiee et 799
Table 10-17. DST_BURST_STEP Register Field DeSCIPONS. ........ciiiiiiiiiiie ittt 800
Table 10-18. TRANSFER_SIZE Register Field DeSCriPHONS. ......cc..uiiiiiiiiiii ettt 801
Table 10-19. TRANSFER_COUNT Register Field DeSCIPLONS. ........ciiiiiiiiiieeiiiee ettt 802
Table 10-20. SRC_TRANSFER_STEP Register Field DeSCrptioNS..........ccuiiiiiiiiiiiii it 803
Table 10-21. DST_TRANSFER_STEP Register Field DeSCriptioNS.........cc.uiiiiiiiiiiiiiiie et 804
Table 10-22. SRC_WRAP_SIZE Register Field DeSCrIPHONS. .........uiiiiiiiiiii ettt 805
Table 10-23. SRC_WRAP_COUNT Register Field DeSCrPHONS. .......ccoiuiiiiiiieiiiee ittt 806
Table 10-24. SRC_WRAP_STEP Register Field DeSCIIPtONS. .........uiiiiiiiiiiie ittt 807
Table 10-25. DST_WRAP_SIZE Register Field DeSCIIPtONS. .........oiiiiiiiiiiie ettt 808
Table 10-26. DST_WRAP_COUNT Register Field DeSCrPHiONS.........couiiiiiiii ittt 809
Table 10-27. DST_WRAP_STEP Register Field DeSCIIPONS. ........cuiiuiiiiiiiiiiiie ettt 810
Table 10-28. SRC_BEG_ADDR_SHADOW Register Field DeSCrPtiONS..........coiiiiiiiiiiiee ittt 811
Table 10-29. SRC_ADDR_SHADOW Register Field DeSCrPLONS. ........coiiiiiiiiieiiiie ettt e e 812
Table 10-30. SRC_BEG_ADDR_ACTIVE Register Field DeSCrPLONS. ........ccoiiiiiiiiiieiiie et 813
Table 10-31. SRC_ADDR_ACTIVE Register Field DeSCrPliONS. ........couiiiiiiii ittt 814
Table 10-32. DST_BEG_ADDR_SHADOW Register Field DeSCrPONS. .......ccoiitiiiiiiiiiiie ettt 815
Table 10-33. DST_ADDR_SHADOW Register Field DeSCrPHiONS. ........cocuuiiiieiiiiit ettt 816
Table 10-34. DST_BEG_ADDR_ACTIVE Register Field DeSCrPtiONS. .......ccoiuiiiiiieiiiiieee ettt 817
Table 10-35. DST_ADDR_ACTIVE Register Field DeSCrPHONS..........cuuiiiiiiiiiiiic ettt 818
Table 11-1. AGPIO CONfIGUIALION. .....coitiiiiiiii ittt e e e bt e ettt e eab e e e e b et e e nb e e e asae e e st e e e enteeenanee 823
Table 11-2. Analog Pins and Internal CONNECHIONS. ...........iiiiiiiiii et e e e et e e e e et e e e e e s ennbeeeaeeeneeeeas 824
Table 11-3. ANalog SigNal DESCHIPHIONS. .......oiuiiiiiiiie ettt e b e e bt e st e et bt e e aane e e s bt e e bt e e e naneeesneee s 826
Table 11-4. REErENCE SUMIMEAIY ...ttt ettt ettt ea et e e b et e s sttt e 1a b et e et et e e aab e e e sabe e e e bt e e e enneeesaneee s 826
Table 11-5. ASBSY'S Base AAAresS TabIE..........cooiiiiiiiiiiiiie ettt ettt sttt et e e e e ene e nees 827
Table 11-6. ANALOG_SUBSYS_REGS REGISIEIS. ......uiiiiuiiiiiiiie ittt ettt st e e et e sae e e e naree s 828
Table 11-7. ANALOG_SUBSYS_REGS ACCESS TYPE COUES.......uuiiiitiiiiiiiiiiiie ettt ettt sttt e st e siae e seneeeabeeeeans 828
Table 11-8. ADCOSDETECT Register Field DeSCrPHIONS. .......cciuiiiiiiie ittt e e 830
Table 11-9. REFCONFIGA Register Field DeSCrPHONS. .......ccuuiiiiiiiiiie ettt e e e 831
Table 11-10. INTERNALTESTCTL Register Field DeSCrPONS. .......c.uiiiiiiiiiieeei et 832
Table 11-11. CONFIGLOCK Register Field DeSCIPONS. .......ciiitiiiiiiie ettt be e 834
Table 11-12. TSNSCTL Register Field DeSCrPHIONS. ......cccitiii ittt sttt et e et e st e e 835
Table 11-13. ANAREFCTL Register Field DeSCIPLONS. ........eiiiiiiiiiiee ittt ettt st e bt 836
Table 11-14. VMONCTL Register Field DeSCIIPONS. ........utiiiiiiiiiie ittt ettt e et e st e e e abeeeeans 837
Table 11-15. CMPHPMXSEL Register Field DeSCrPHIONS. ........ciuiiiiiiie ittt 838
Table 11-16. CMPLPMXSEL Register Field DESCHPLONS. ........ciiiiiiiiiiieeiiie ittt ettt e b e 839
Table 11-17. CMPHNMXSEL Register Field DeSCriPHONS. .......c.uiiiiiiii ittt 840
Table 11-18. CMPLNMXSEL Register Field DEeSCIPHONS........ccuiiiiiiiiiiiieiie ettt 841
Table 11-19. ADCDACLOOPBACK Register Field DeSCrPHONS. ........cuiiiiiiiiiiie ettt 842
Table 11-20. CMPSSCTL Register Field DeSCIPIIONS. ......cciiiiiiiiie ettt ettt e et sse e sine e e sbeeeeae 843
Table 11-21. LOCK Register Field DESCIIPLONS. ...ttt ettt e as e e st s ne e st e e ean e e e enes 844
Table 11-22. AGPIOCTRLA Register Field DESCIIPONS. ........uiiiiiiiiiiie ettt e e e e b e 846
Table 11-23. AGPIOCTRLH Register Field DeSCrPHIONS.......ccoiuiiiiiiii ittt sttt 848
Table 11-24. GPIOINENACTRL Register Field DeSCrPIiONS. .......coiuiiiiiiii ettt 850
Table 12-1. ADC Options and Configuration LEVEIS...........c.ueuiiiiiiiiii ettt 855
38 F28E12x Real-Time Microcontrollers SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
Table 12-2. Analog to 12-bit Digital FOMMIUIBS. ..........uiiiiiiii ettt b e et e 857
Table 12-3. 12-Bit Digital-to-ANalog FOIMUIGS.........couiiiiiii et bbbt e et e e eeas 857
Table 12-4. ADC SOC TrigQer SEIECHON. ......coiutiiiitiie ittt e bt e et s e e e e aa b e e et et e sn et e e aabe e e ebeeeenneas 859
Table 12-5. Channel Selection Of INPUL PINS.........oi ettt e e 865
Table 12-6. Example Requirements for Multiple Signal Sampling..........cooouiiiiiiiiii e 867
Table 12-7. Example Connections for Multiple Signal SampPliNg...........oooiiiiiiii e 867
Table 12-8. DETECTCFG SEHINGS. .. ..ieieiiieiiiieiie ittt ettt sttt ettt et esh et e et esate e beeeaseeabeeamteeabeesnbeeaneesnbeesneeannee e 876
Table 12-9. ADC Timing Parameter DESCIIPHONS. .....ccoouiiiiiiiiiiiee ettt et e et e e e e e ne e e 879
Table 12-10. ADC Timings with SAMPCAPRESETSEL = 0.....coiiuiiiiiiiieiiiie ettt ettt st e e s bne e 882
Table 12-11. ADC Timings with SAMPCAPRESETSEL = ... .ottt ettt ae e e nnee e 882
Table 12-12. PPB Result TImings (ON€ PPB PEI SOC).....coiuiiiiiieiiiiie ettt ettt ettt sne et e e 883
Table 12-13. PPB Result Timings (Multiple PPBs Configured to Same SOC).........ccoiiiiiiiiiiiieei e 883
Table 12-14. ADC Base AAAreSS TabIE...........ii ittt ettt et e s bt e esb e e e nne e e s nareeeas 889
Table 12-15. ADC_LITE_RESULT_REGS REGISIEIS. ......ciiiiiiiiiiieiiiii ittt ettt 890
Table 12-16. ADC_LITE_RESULT_REGS ACCESS TYPE COUES.......ueiiiiiiiiiiiie ittt ettt 890
Table 12-17. ADCRESULTO Register Field DeSCPIIONS. ... ..cciiiiieiiiieiiiee ettt ettt e e e e 891
Table 12-18. ADCRESULT1 Register Field DeSCrPIIONS. ... ..cciitiieiiiiieiitee ettt 892
Table 12-19. ADCRESULT2 Register Field DeSCrPHIONS. ......cciitiieiiiiieiiiee ettt e e e 893
Table 12-20. ADCRESULT3 Register Field DeSCIPIIONS. ... ..cciitiieiiiiieiitee ettt ettt e e e s 894
Table 12-21. ADCRESULT4 Register Field DeSCrPHIONS. ......cciitiiiiiiiieiieee ettt et e e e e 895
Table 12-22. ADCRESULTS Register Field DeSCrPHIONS. ......cciiiiieiiiiieiiiee ettt ettt e e e s 896
Table 12-23. ADCRESULTGE Register Field DeSCPHIONS. ... ..cciiiiiiiiiieiieee ettt ittt e e e 897
Table 12-24. ADCRESULT7 Register Field DeSCIPIIONS. ......cciiiiieiiiiieiitee ettt ettt e e e e 898
Table 12-25. ADCRESULT8 Register Field DeSCIPHIONS. .......ciitiieiiiiieiitee ettt e e e e s 899
Table 12-26. ADCRESULT9 Register Field DeSCrPIIONS. ... ..cciiiiieiiiieiiie ettt ittt e e e e 900
Table 12-27. ADCRESULT 10 Register Field DeSCriPtiONS. ........uuii ittt e 901
Table 12-28. ADCRESULT 11 Register Field DeSCrPHONS. .......cocuiiiiiiiiiiii et 902
Table 12-29. ADCRESULT 12 Register Field DeSCriPtIONS. ........uuii ittt 903
Table 12-30. ADCRESULT 13 Register Field DeSCriPliONS. ........uuii it 904
Table 12-31. ADCRESULT 14 Register Field DeSCriPliONS. ........uuii it 905
Table 12-32. ADCRESULT 15 Register Field DeSCriPtiONS. ........uuii ittt 906
Table 12-33. ADCPPB1RESULT Register Field DeSCIIPtONS. .........iiiiiiiiiiiie ettt 907
Table 12-34. ADCPPB2RESULT Register Field DeSCIIPtONS. .........iiiiiiiiiiiie ettt 908
Table 12-35. ADCPPB3RESULT Register Field DeSCIIPONS. .........uiiiiiiiiiiie ettt 909
Table 12-36. ADCPPB1SUM Register Field DeSCIIPONS. .........uiiiiiiiiiie ettt 910
Table 12-37. ADCPPB1COUNT Register Field DeSCIPLONS. ........ciiiiiiiiiiee ittt ettt e s 9N
Table 12-38. ADC_LITE_REGS REGISTEIS. .....cciiutiiiiiiiieiiiie ettt ettt a e re bt e e bt e st e e st e e e enb e e e naneeesneeeeas 912
Table 12-39. ADC_LITE_REGS ACCESS TYPE COUES......ccoiuiiiiiiiieiiiee ettt ettt ettt ettt e et e sb e s eane e nnneas 913
Table 12-40. ADCCTL1 Register Field DeSCrPHONS. ......c.cuuii ittt ettt e e e 915
Table 12-41. ADCCTL2 Register Field DeSCrPHONS. ......c.ouuiiiiiiiiiie et ettt e e 917
Table 12-42. ADCINTSEL Register Field DESCIIPHONS. ........uiiiiiiiiiiie ettt 918
Table 12-43. ADCDMAINTSEL Register Field DESCHPONS. .......cciiiiiiiiiiieiiiee ettt ettt 920
Table 12-44. ADCRAWINTFLG Register Field DeSCriPtONS. .........uiiiiiiii it 922
Table 12-45. ADCINTFLG Register Field DeSCrIPIIONS. .......ciiiiiiiiiiee ittt e bt e et e e e e nanee s 924
Table 12-46. ADCINTFLGFRC Register Field DeSCrPHIONS. .......ciiiiiiiiiiiieitiee ettt ettt 926
Table 12-47. ADCINTFLGCLR Register Field DeSCrIPONS. .........uiiiiiiiiiiie e 927
Table 12-48. ADCINTOVF Register Field DeSCrPHIONS. ......ccoitiiiiiiii ittt ettt e e ean 929
Table 12-49. ADCINTOVFCLR Register Field DESCIIPHONS. ...ttt 931
Table 12-50. ADCSOCPRICTL Register Field DESCHPONS. .......cciitiiiiiiiieiiie ettt 933
Table 12-51. ADCINTSOCSEL1 Register Field DeSCIIPLONS. ........coiiiiiiiiiiie ettt 935
Table 12-52. ADCSOCFLG1 Register Field DESCIIPONS. .........iiiiiiie ittt ettt e e 938
Table 12-53. ADCSOCFRC1 Register Field DESCIIPHONS. .........oiiiiiiiiiie ittt 942
Table 12-54. ADCSOCOVF1 Register Field DESCIIPONS. .........oiiiiiiiiiie it 947
Table 12-55. ADCSOCOVFCLR1 Register Field DeSCrPLONS. .......cuiiiiiiiiiieiiiee ettt e s neee e 951
Table 12-56. ADCSOCOCTL Register Field DeSCHPHONS. .......c.uiiiiiiii it 955
Table 12-57. ADCSOC1CTL Register Field DeSCIPHONS. .......couiiiiiiii it 957
Table 12-58. ADCSOC2CTL Register Field DeSCHPHONS. .......couiiiiiiie it 959
Table 12-59. ADCSOC3CTL Register Field DeSCHPHONS. .......c.uiiiiiiie it 961
Table 12-60. ADCSOCACTL Register Field DeSCHPHONS. .......c.uiiiiiiii i 963
Table 12-61. ADCSOCS5CTL Register Field DeSCHPHONS. .......couiiiiiiiiiiii et 965
Table 12-62. ADCSOCGCTL Register Field DeSCHPHONS. .........uiiiiiiiiiiii et 967
SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025 F28E12x Real-Time Microcontrollers 39

Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Table 12-63. ADCSOCT7CTL Register Field DeSCHPHONS. .......couiiiiiiii it 969
Table 12-64. ADCSOCS8CTL Register Field DeSCHPHONS. .......couiiiiiiii it 971
Table 12-65. ADCSOCOCTL Register Field DeSCrPHONS. .......couiiiiiiii it 973
Table 12-66. ADCSOC10CTL Register Field DESCIIPHONS. .........uiiiiiiiiiii et 975
Table 12-67. ADCSOC11CTL Register Field DeSCIPHONS. .........uiiiiiiieiiiie et 977
Table 12-68. ADCSOC12CTL Register Field DESCIIPHONS. .........uiiiiiii it 979
Table 12-69. ADCSOC13CTL Register Field DESCIIPHONS. .........uiiiiiiiiiii et 981
Table 12-70. ADCSOC14CTL Register Field DESCIIPHONS. .........iiiiiiiiiiii ettt 983
Table 12-71. ADCSOC15CTL Register Field DESCIIPHONS. .........uiiiiiiiiiii et 985
Table 12-72. ADCEVTSTAT Register Field DeSCIPONS. .......ciiiiiiiiiiie ittt 987
Table 12-73. ADCEVTCLR Register Field DeSCrPHIONS. .......coiitiiiiiiiie ittt ettt et e et 990
Table 12-74. ADCEVTSEL Register Field DeSCIPIIONS. ......ccoitiiiiiie ettt ettt e e nenee s 992
Table 12-75. ADCEVTINTSEL Register Field DeSCIIPONS. ........coiiiiiiiiiieiieee ettt 994
Table 12-76. ADCREV Register Field DeSCIIPHONS. .......oi.uiiiiiiiiie ettt 996
Table 12-77. ADCOFFTRIM Register Field DESCHPONS. ........ciiiiiiiiiiie ittt e e e e 997
Table 12-78. ADCPPB1CONFIG Register Field DeSCrIPHONS. .......c.uiiiiiiieiiiie et 998
Table 12-79. ADCPPB1OFFCAL Register Field DeSCrPONS. ........ciiitiieiiiiiiieee ettt 1000
Table 12-80. ADCPPB10OFFREF Register Field DeSCriPtONS. .........uiiiiiiiiiie et 1001
Table 12-81. ADCPPB1TRIPHI Register Field DeSCIIPONS. .........iiiiiiiiiiie ettt 1002
Table 12-82. ADCPPB1TRIPLO Register Field DeSCrPHONS. .......cccuiiiiiiiiiiii ittt 1003
Table 12-83. ADCPPB2CONFIG Register Field DeSCriPtONS. .......cuuiiiiiiiiiiie ittt 1004
Table 12-84. ADCPPB20OFFCAL Register Field DeSCIPONS. ........uiiitiiiiiiie ittt 1006
Table 12-85. ADCPPB20OFFREF Register Field DeSCriPtiONS. ........c.uiiiiiiieiiei e 1007
Table 12-86. ADCPPB2TRIPHI Register Field DeSCIIPONS. .........iiiuiiiiiiieeieie et 1008
Table 12-87. ADCPPB2TRIPLO Register Field DeSCrPHONS. .......ccuiiiiiiiiiiie ittt 1009
Table 12-88. ADCPPB3CONFIG Register Field DeSCriPtONS. .......cuuiiiiiiiiiiie ittt 1010
Table 12-89. ADCPPB3OFFCAL Register Field DeSCIPONS. ........ciiiiiieiiiie ittt 1012
Table 12-90. ADCPPB3OFFREF Register Field DeSCriPtONS. ........c.uiiiiiiiiiee et 1013
Table 12-91. ADCPPB3TRIPHI Register Field DeSCIIPONS. .........iiiiiiiiiiieieieie ettt 1014
Table 12-92. ADCPPB3TRIPLO Register Field DeSCrPHONS. .......ccuiiiiiiiiiie ettt 1015
Table 12-93. ADCINTCYCLE Register Field DeSCIPONS. ........uiiiiiiiiiie ettt 1016
Table 12-94. ADCINLTRIM1 Register Field DeSCrIPHONS. .........uiiiiiiiiiie e 1017
Table 12-95. ADCINLTRIM2 Register Field DeSCIIPHONS. .........uiiiiiiiiiie et 1018
Table 12-96. ADCREV2 Register Field DESCIIPONS. .........itiiiiiiiicc ettt 1019
Table 12-97. REP1CTL Register Field DESCIIPIONS. .......ciiiiiiiiiiie ittt ettt ettt sne e enee e e aabeeenaes 1020
Table 12-98. REP 1N Register Field DESCIIPONS. .......ceiiiiieiitiie ettt ettt et e et e e e e 1022
Table 12-99. REP1SPREAD Register Field DeSCrPHONS........cocuuiiiiiiiiiiiie ittt e e 1023
Table 12-100. REP1FRC Register Field DESCrIPHONS. .........uiiiiiiiiiiie ettt ir e 1024
Table 12-101. ADCPPB1LIMIT Register Field DeSCrIPHONS. .......ccuiiiiiiieiiie e 1025
Table 12-102. ADCPPBP1PCOUNT Register Field DeSCrIPHONS. .........uiiiiiiiiiiiie et 1026
Table 12-103. ADCPPB1CONFIG2 Register Field DeSCriPHiONS. .......ccoiuiiiiiiiiitie ettt e e 1027
Table 12-104. ADCPPB1PSUM Register Field DeSCrPHONS. .......cciitiiiiiiiieiiiee ettt e e e 1029
Table 13-1. CMPSS Base AdAresSs TabI..........uuiiiiiiiiiiie ittt ettt e e e e et e e sbe e e s ne e e e aebeeenaee 1038
Table 13-2. CMPSS_LITE_REGS REGISTEIS. .....cciiuiiiiiiiieiiiie ittt ettt ettt e e s et e bt e s eabe e e sneeeenibeeeaaee 1039
Table 13-3. CMPSS_LITE_REGS ACCESS TYPE COUES.......eiiiiiiiiiiiiiiiie ittt ettt ettt e st e e 1039
Table 13-4. COMPCTL Register Field DeSCIIPLONS. ........ciiiiiiiiiiie ittt 1040
Table 13-5. COMPHYSCTL Register Field DESCIIPHONS. ........uiiiiiiiiiieeeie e 1042
Table 13-6. COMPSTS Register Field DeSCIPHIONS. .......oiiiiiiiiiei ittt ettt ettt et e et e e e e nbreeeaaee 1043
Table 13-7. COMPSTSCLR Register Field DESCIIPHONS. ........uiiiiiiiiiiieeie e 1044
Table 13-8. COMPDACHCTL Register Field DeSCIIPHONS. ........ueiiiiiiiiiiie ettt 1045
Table 13-9. DACHVALS Register Field DeSCrIPHONS. ......coiuiiiiiiiiiiiie ettt 1046
Table 13-10. DACHVALA Register Field DESCIIPUONS. .......uiiiiiiiiiiiie ettt 1047
Table 13-11. DACLVALS Register Field DeSCIPONS. ........utiiiiiiiiii ittt 1048
Table 13-12. DACLVALA Register Field DeSCIPIIONS. ......coiiiiiiiiiiie ittt e et nne e e nneee s 1049
Table 13-13. CTRIPLFILCTL Register Field DeSCIIPONS. .......c.uiiiiiiieiiie ettt 1050
Table 13-14. CTRIPLFILCLKCTL Register Field DeSCrIPtONS. .........uiiiiiiiiiiie ittt 1051
Table 13-15. CTRIPHFILCTL Register Field DeSCIPONS. ........ciiiiiiiiiiie ittt 1052
Table 13-16. CTRIPHFILCLKCTL Register Field DeSCHPONS. ........coiuiiiiiiiteeiiie ettt 1053
Table 13-17. COMPLOCK Register Field DeSCrIPONS. .........uiiiiiiieiiiee et 1054
Table 13-18. COMPDACLCTL Register Field DeSCIIPONS. ........coiiitiiiiiiie ittt 1055
Table 13-19. CTRIPLFILCLKCTL2 Register Field DeSCHPLONS. ........uiiiiiiiiie ittt 1056

40 F28E12x Real-Time Microcontrollers SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025
Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

13 TEXAS

INSTRUMENTS

www.ti.com

Table of Contents

Table 13-20
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 15-1.
Table 15-2.
Table 15-3.
Table 15-4.
Table 15-5.
Table 15-6.
Table 15-7.
Table 15-8.
Table 15-9.
Table 15-10
Table 15-11
Table 15-12
Table 15-13
Table 15-14
Table 15-15
Table 15-16
Table 15-17
Table 15-18

. CTRIPHFILCLKCTLZ2 Register Field DeSCrIPONS. ..........oiiiiiiiiiie ettt 1057
Different Gain Values and Corresponding ResSiStor ValUes............ccooiiiiiiiiiiiiiiii e 1061
Y foTo [T o) @] o T=T 4= ([0 o FO PSP PU PR TUPPPI 1062
MiINIMUM FIlEr RESISTANCE. ..ottt ettt e et e et e e nnes 1066
PGA @Nd ADC CONNECHION. .....eiiitiieeitiee ettt ettt ettt e st oo b et e e bt e e st et e sabe e e ek bt e e et et e saneeeeasbe e e e ateeeenees 1070
PGA Base AJAreSss TabIE.......coueiiiiiiiiiiii ettt et et e et et e s bt e rab e e et e e nnae e naneeean 1076
PGA_REGS REGISTETS. ....ci ittt ettt ettt s bt e e ea et e e b et e oo h bt e e st et e eat e e e sab e e e ebb e e e anteeenanes 1077
PGA_REGS ACCESS TYPE COUES......ceiiuiiiiiiiieeiitie ettt ettt ettt e rae e sttt e s bt e e e s be e e e aabe e e nnteeesaneeean 1077
PGACTL Register Field DESCIIPONS. ........uii ittt ettt e et e st e 1078
MUXSEL Register Field DESCIIPONS. ........uiiiiiiiiiiiie ittt et e e s b e e 1079
. OFFSETTRIM Register Field DESCIHPLONS. ........iiiiiiiiiieeiiit ettt et snee e nnree s 1081
. PGATYPE Register Field DESCIIPHONS. ........uiiiiiiiiiiie ettt nnee e 1082
. PGALOCK Register Field DeSCIPLONS. ........eiiiiiiiiiiie ittt ettt ettt e e e e eenreeesneee s 1083
Submodule Configuration ParameEters. ...........cooiiiii it 1089
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 1093
MCPWM SYNGC SEIECHON. ....ccutiiiieeetie ittt ettt sttt e et e s te e e et e eae e e beeease e beeembeeabeesnbeeaseeanbeessbeeneesnneas 1098
Action-Qualifier Submodule Possible INPUt EVENES..........c.oiiiiiiiiii e e 1108
Action-Qualifier Event Priority for Up-Down Count MOGE............ooiiiiiiiiiiiiiiie e 1110
Action-Qualifier Event Priority for Up-Count MOGE...........oooiiiiiiiiii it 1110
Behavior if CMPA/CMPB is Greater than the Period............cooiiiiiiiiii e 1110
Classical Dead-Band Operating MOUES..........cooiiiiiiiiii ettt 1122
Additional Dead-Band Operating MOAES.........c.uuiiiiiiiiiiii ettt e sne e nbre e 1122
. Dead-Band Delay Values in ps as a Function of DBFED and DBRED............ccccoviiiiiiieiiiiineeee e 1124
. Possible Actions On @ TP EVENT.......cooii e et 1127
. MCPWM Base AAAress TabIE..........oii ittt ettt e e e e e e e sneee s 1138
. MCPWM_BCH_REGS REGISTEIS. ... eeitiiiiiieiie ittt ettt ettt ettt ettt e e e sbe e snbeesaeesabeesseeenbeeseeeeneennnean 1139
. MCPWM_B6CH_REGS ACCESS TYPE COUES......ceiiutiiiiiiii ittt ettt ettt e et e e sbe e nnne e e sbeeenae 1140
. REVISION Register Field DeSCrIPHONS. .....c..uiiiiiiiiiiiie ettt b e e 1142
. TBCTL Register Field DESCIPIONS. .......cciiitiiiiiiite ittt ettt s st e e s e e e bb e e saneeesaneee s 1143
. TBPRD Register Field DESCIIPONS. ...ttt be e et 1146
. TBPRDS Register Field DeSCIIPONS. ........uiiiiiiiiiiieeiiie ettt sttt e e e s nane e e abeeenae 1147

Table 15-19. TBPHS Register Field DESCIIPONS. ........ciiiiiiiiiiieiiie ettt e ettt et e e s e e nanees 1148
Table 15-20. TBSTS Register Field DESCIIPIONS. .......cuiiiiie ittt sttt e e e e ettt e e sane e e aneee s 1149
Table 15-21. TBSTSCLR Register Field DESCIIPHONS. .....c...eiiiiiiiiiiii ettt 1150
Table 15-22. TBCTR Register Field DESCIIPONS. .......coiiiiiiiiiiie ittt e et et e e s esanre e nanees 1151
Table 15-23. CMPCTL Register Field DESCIIPLONS. ... ...ttt ettt e et et sbee e e e enee e snees 1152
Table 15-24. CMPC Register Field DESCIIPLONS. ........ciiiiiiiiiiii ittt ettt ettt e e e ettt e sanee e aneee s 1154
Table 15-25. CMPD Register Field DESCIIPONS. ........ciiiiiiiiiiii ittt et e e e et sane e e sneee s 1155
Table 15-26. CMPCS Register Field DeSCIIPIONS. .......ciiiiiiiiiiie ittt e et e e sttt e et e e anne e nanes 1156
Table 15-27. CMPDS Register Field DESCIIPIONS. .......ciiitiiiiiiie ittt ettt e e st e s s e nanees 1157
Table 15-28. AQCTL Register Field DESCIIPONS. ........ciiiiiiiiiiie ettt rab e e b e e e anre e e nanees 1158
Table 15-29. SOCEN Register Field DESCIIPHONS. .........uiiiiiii ettt 1160
Table 15-30. SOCSEL Register Field DeSCrPHONS. ......couiiiiiiiie ittt b e e e sneee s 1161
Table 15-31. SOCPERIOD Register Field DESCIIPHONS. .......c.uiiiiiiiiiiiie ettt s 1166
Table 15-32. SOCCNT Register Field DeSCIIPLONS. ........ciiiiiiiiiiee ittt ettt aa e sbe e sne e e aabeeeaaee 1168
Table 15-33. SOCFLAG Register Field DeSCIPIIONS. ... ..cciiiiiiiiiii ittt ettt e e sbe e e s nee e e aabeeenaee 1169
Table 15-34. SOCCLR Register Field DeSCrPHONS. .......oiuiiiiiii ettt 1170
Table 15-35. ETSEL Register Field DESCIIPHONS. .....cc.uiiiiii ittt ettt e bbb 1171
Table 15-36. ETPERIOD Register Field DeSCIIPHONS. .........iiiiiiiiiiiie ettt 1174
Table 15-37. ETCNT Register Field DESCIIPONS. .......coiiiiiiiiiiie ittt e e et e et e e e s e nanees 1175
Table 15-38. INTEN Register Field DeSCIPHONS. .....ccoiuiiiiiii ettt e e b e 1176
Table 15-39. INTFLAG Register Field DeSCIIPLONS. ........oiiiiiiiiiiie ittt ettt sbe e nee e e aabeeeaaes 1177
Table 15-40. INTCLR Register Field DESCIIPIONS. .......ciiiiiiiiiiie ittt ettt e sttt e e st e e anre e e nanees 1178
Table 15-41. INTFRC Register Field DeSCIIPONS. .........iiiiiiiiiiiie et sae e s e e e eaee 1179
Table 15-42. TZSEL Register Field DeSCIPIIONS. ......cciiuiiiiiiiie ittt ettt e e e sbe e s eaee e e aabeeeeaes 1180
Table 15-43. TZCTL Register Field DeSCIPIIONS. ......cciiuiiiiiiit ittt ettt e e e e sbe e s nre e e aabe e e 1182
Table 15-44. TZCBCOSTFLAG Register Field DeSCrPHIONS. ......ccoiuiiiiiiieiiiee ittt 1183
Table 15-45. TZCBCOSTCLR Register Field DeSCrPHONS. ..........uiiiiiiii et 1185
Table 15-46. DBCTL Register Field DeSCriPHONS. ......oc.uiiiiiiii ettt st enee e 1187
Table 15-47. DBFED Register Field DeSCrPHONS. ........c.uiiiiiiie ettt e e e naes 1189
Table 15-48. DBRED Register Field DeSCIPIIONS. ... ..ccoitiiiiiiiieiiiee ettt et e e e b sane e e sneee s 1190
SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025 F28E12x Real-Time Microcontrollers 41
Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Table 15-49. DBFEDS Register Field DeSCriPHONS. ......couiiiiiiii ittt bre e ean e e snee s 1191
Table 15-50. DBREDS Register Field DeSCIPHONS. .......c.uiiiiiiiiiie ettt 1192
Table 15-51. GLDCTL Register Field DESCIIPONS. .........oiiiiiieiiiie ettt sae e nee e e sabeeeeaee 1193
Table 15-52. GLDOSHTCTL Register Field DeSCIPHONS. .......couuiiiiiiiiiii ettt e e 1194
Table 15-53. GLDOSHTSTS Register Field DeSCIIPONS. ...ttt 1195
Table 15-54. PWM1_CMPA Register Field DeSCIIPONS. ........utiiiiiiiiiie ettt 1196
Table 15-55. PWM1_CMPAS Register Field DeSCrIPHONS. .......cciiiiiiiiieeaiiie ettt nnee s 1197
Table 15-56. PWM1_CMPB Register Field DeSCrPHIONS. ........ciuiiiiiiiiiiiit ettt 1198
Table 15-57. PWM1_CMPBS Register Field DeSCrPliONS...........uiiiiiiiiiiii et 1199
Table 15-58. PWM1_AQCTLA Register Field DeSCIIPtONS. ........coiiiiiiiiiie ettt 1200
Table 15-59. PWM1_AQCTLAS Register Field DeSCIPONS. ........iiiuiiiiiiieiiiee ittt 1202
Table 15-60. PWM1_AQCTLB Register Field DeSCIIPONS. ........coiiiiiiiiiieiieee ettt 1204
Table 15-61. PWM1_AQCTLBS Register Field DeSCIPONS. ........iiiuiiiiiiieiieie ittt 1206
Table 15-62. PWM1_AQSFRC Register Field DeSCrIPLONS. .......ciiiiiiiiiiie ittt e e b e 1208
Table 15-63. PWM1_AQOTSFRC Register Field DeSCIPONS. ........ciiiiiiiiiiie ittt 1209
Table 15-64. PWM2_CMPA Register Field DeSCIIPONS. ........utiiiieiiiiie ittt s 1210
Table 15-65. PWM2_CMPAS Register Field DeSCrIPHONS. .......cciiiiiiiiiie ettt e e s 1211
Table 15-66. PWM2_CMPB Register Field DeSCrPHONS. ........oiuiiiiiiieiiiii ettt e e 1212
Table 15-67. PWM2_CMPBS Register Field DeSCrPHONS.........ccuuiiiiieeiiiie ettt 1213
Table 15-68. PWM2_AQCTLA Register Field DeSCIIPtONS. ........cuiiiiiiiiiieiieee ettt 1214
Table 15-69. PWM2_AQCTLAS Register Field DeSCIPONS. ........iiiuiiiiiiieiiiiie ittt 1216
Table 15-70. PWM2_AQCTLB Register Field DeSCIIPtONS. ........coiiitiiiiiiiie ettt 1218
Table 15-71. PWM2_AQCTLBS Register Field DeSCIPONS. ........coiuiiiiiiieiiieee ittt 1220
Table 15-72. PWM2_AQSFRC Register Field DeSCrIPLONS. .......ciiiiiiiiiiieiiiee ittt e et e e 1222
Table 15-73. PWM2_AQOTSFRC Register Field DeSCIPONS. ........ciiiiiiiiiiie ittt 1223
Table 15-74. PWM3_CMPA Register Field DeSCIIPONS. ........uti ittt n 1224
Table 15-75. PWM3_CMPAS Register Field DeSCrIPHONS. .......cciiiiiiiiiieiiiie ettt s 1225
Table 15-76. PWM3_CMPB Register Field DeSCrPHIONS. ........oiuiiiiiiii ittt e e 1226
Table 15-77. PWM3_CMPBS Register Field DeSCriPHiONS.........ccuuiiiiiiiiiie it 1227
Table 15-78. PWM3_AQCTLA Register Field DeSCrIPtONS. ........cuiiiiiiiiiie ettt 1228
Table 15-79. PWM3_AQCTLAS Register Field DeSCIPONS. ........ioiuieiiiiieiiie ettt 1230
Table 15-80. PWM3_AQCTLB Register Field DeSCIIPtONS. ........coiiiiiiiiiieiiiee ittt 1232
Table 15-81. PWM3_AQCTLBS Register Field DeSCIPONS. ........coiuiiiiiiieiiite ittt 1234
Table 15-82. PWM3_AQSFRC Register Field DeSCrIPLONS. .......ciiiiiiiiiiie ittt sttt st e et e 1236
Table 15-83. PWM3_AQOTSFRC Register Field DeSCIPONS. ........ciiiiiiiiiiie ittt 1237
Table 15-84. MCPWM_2CH_REGS REGISTEIS. ... .coiuiiiiieiiiitie ittt ettt ettt ee et e et e et e sbeesnbeesaeeenbeesseeenbeesaseeneesnnean 1238
Table 15-85. MCPWM_2CH_REGS ACCESS TYPE COUES.......coiiiiiiiiiieiiitie ettt sttt et e s naee s 1239
Table 15-86. REVISION Register Field DeSCIPIIONS. ......cciitiiiiiiii ittt ettt e e sbe e nee e e sabeeeaaes 1240
Table 15-87. TBCTL Register Field DESCIIPHONS. .....ccuuiiiiiii ittt et e et e et 1241
Table 15-88. TBPRD Register Field DeSCrIPHONS. .........uiiiiiiiiiiie ettt e e aaes 1244
Table 15-89. TBPRDS Register Field DESCIIPHONS. .........uiiiiiiiiiii ettt 1245
Table 15-90. TBPHS Register Field DESCIIPONS. .......cciiiiiiiiiiie ittt eae et e e e anee e nanees 1246
Table 15-91. TBSTS Register Field DeSCrIPHONS. .......cciuiiiiiiieeiit ettt ettt e ab e et sne e e nnnee s 1247
Table 15-92. TBSTSCLR Register Field DESCIIPHONS. ......c..uiiiiiiieitiie ettt e e 1248
Table 15-93. TBCTR Register Field DESCIPIONS. .......cuiiiiiiiiiiie ittt e e et e e st e e s nre e nanees 1249
Table 15-94. CMPCTL Register Field DESCIIPLONS. .......ciiitiiiiiiie ittt ettt e et e e e e eeenbreeeaaee 1250
Table 15-95. CMPC Register Field DESCIPLONS. ........iiiiieiiiiie ettt ettt et et e bt e et e e sne e e sanee s 1252
Table 15-96. CMPD Register Field DESCIPLONS. ........iiiiiiiiiiie ittt ettt e rbe e et e e sne e e s naaee s 1253
Table 15-97. CMPCS Register Field DeSCIIPIONS. ... ...ciiiiieiiiiie ittt e e sttt e e ab e s anee e nanees 1254
Table 15-98. CMPDS Register Field DESCIIPIONS. ......ccii ittt ettt e ettt e et e e sanee e nanees 1255
Table 15-99. AQCTL Register Field DESCIIPLONS. ........ciiiiieiiiiie ittt e et sab e e ab e s anre e nanees 1256
Table 15-100. SOCEN Register Field DESCIIPLONS. ........iiiiiiiiiiee ettt ettt et e e abe e e s eeennbeeenaee 1257
Table 15-101. SOCSEL Register Field DESCIPONS. ........ciiiiiiiiiiieiitie ettt e e sanee s 1258
Table 15-102. SOCPERIOD Register Field DESCIPIONS. .......coiiiiiiiiiee ittt 1261
Table 15-103. SOCCNT Register Field DeSCIPIIONS. ......ccoiiiiiiiiii ittt ettt e e e sbe e s e e e sabeeeaaee 1262
Table 15-104. SOCFLAG Register Field DeSCriPHIONS. .......ouiii ittt e e 1263
Table 15-105. SOCCLR Register Field DESCIIPONS. ...ttt et 1264
Table 15-106. ETSEL Register Field DESCIPLONS. ........iiiiiiiiiiiieeieee ettt st e e e et e et 1265
Table 15-107. ETPERIOD Register Field DESCrIPIONS. .......ciiiiiiiiiiie ittt ettt st e e e et e eee e 1268
Table 15-108. ETCNT Register Field DeSCIPHIONS. ......cciitiiiiiiii ittt ettt e e 1269
Table 15-109. INTEN Register Field DESCIIPONS. .........iiiiiiii ittt e b e 1270

42 F28E12x

SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025
Submit Document Feedback

Real-Time Microcontrollers

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
Table 15-110. INTFLAG Register Field DeSCIPLONS. ........ciiiiiieiiiee ettt sne e sneee s 1271
Table 15-111. INTCLR Register Field DeSCIPONS. ........uiiiiiieiiiee ettt ettt ettt e e s e e e e bbeeeaee 1272
Table 15-112. INTFRC Register Field DeSCIIPONS. ........uiiiiiiie ittt e e b s 1273
Table 15-113. TZSEL Register Field DeSCHPHIONS. ......ccoiuiiiiiiiieiiiee ettt et e e neee s 1274
Table 15-114. TZCTL Register Field DeSCIPHIONS.......cciiuiiiiiiiieiiiie ettt sane e e sneee s 1276
Table 15-115. TZCBCOSTFLAG Register Field DeSCrPHiONS........coiuiiiiiiiiiiiee ettt 1277
Table 15-116. TZCBCOSTCLR Register Field DeSCriPtONS. ......cc.uiiiiiiiiiiie it 1279
Table 15-117. DBCTL Register Field DeSCriPHONS. .....cccuiiiiiiee ittt ettt e sne e e e e 1281
Table 15-118. DBFED Register Field DeSCrPHONS. ........c.uiiiiiiieiiiie ettt sneee s 1283
Table 15-119. DBRED Register Field DeSCIPHONS. .......ciuiiiiiiiiiiie ittt e et e e s 1284
Table 15-120. DBFEDS Register Field DESCIPONS. ........oiiiiiiiiiiie ittt sbe et nne e nnaee s 1285
Table 15-121. DBREDS Register Field DESCIIPONS. .........iiiiiiiiiiii ettt 1286
Table 15-122. GLDCTL Register Field DESCIIPIONS. .......ciiiiiiiiiiie ittt ettt st e sae e eaa e e sabeeenaes 1287
Table 15-123. GLDOSHTCTL Register Field DESCIIPHONS. .........uiiiiiiiiiie ettt 1288
Table 15-124. GLDOSHTSTS Register Field DeSCHPLONS. .......ciiiiiiiiiiie ittt 1289
Table 15-125. PWM1_CMPA Register Field DeSCrPHIONS. ........cicuiiiiiiiiiiiii et 1290
Table 15-126. PWM1_CMPAS Register Field DeSCIPHONS. .......oouiiiiiiii ittt 1291
Table 15-127. PWM1_CMPB Register Field DeSCriPtONS. ......c.cuuiiiiiiiiiii ettt 1292
Table 15-128. PWM1_CMPBS Register Field DeSCrIPtONS. .........uiiiiiiiiiiie et 1293
Table 15-129. PWM1_AQCTLA Register Field DeSCrPLONS. .......cciitiiiiiiiie ittt et e e 1294
Table 15-130. PWM1_AQCTLAS Register Field DeSCrPHONS........c.cuiiiiiiiiiiie et 1296
Table 15-131. PWM1_AQCTLB Register Field DeSCrPLONS. .......cciitiiiiiiiieiieee ettt e e 1298
Table 15-132. PWM1_AQCTLBS Register Field DeSCrPHONS........c.cuiiiiiiiiiiie et 1300
Table 15-133. PWM1_AQSFRC Register Field DeSCrPHONS........cccuiiiiiii ittt 1302
Table 15-134. PWM1_AQOTSFRC Register Field DeSCriPliONS. .......ccicuiiiiiiii ittt 1303
Table 16-1. @CAP INPUL SEIECHON. ...ttt a e s bt e s bt e e sab e e e e be e e snbe e e saneeeabeeenans 1306
Table 16-2. ECAP Base AdAress TabIe. ..ottt ettt et e e st e s ne e e e nae 1323
Table 16-3. ECAP_REGS REGISIEIS. ......coiiiiiiiiiiiitiie ettt ettt ettt e bt e s i bt e e sttt e e bt e e e aabe e e sne e e e enneeeanbeeenans 1324
Table 16-4. ECAP_REGS ACCESS TYPE COUES.......ueiiiiiiiiiiiiiieiei ettt ettt et et e et e e s et e ettt e e sabe e e sneeeeasbeeenaee 1324
Table 16-5. TSCTR Register Field DESCIIPHONS. .......uuiiiiiiiiiii et e s 1325
Table 16-6. CTRPHS Register Field DeSCrIIPONS. .........iiiiiiiiiiee ettt e b e 1326
Table 16-7. CAP1 Register Field DESCIIPIONS. .......uiiiiiiiiii ettt ettt ettt e st e e s e e e e nbb e be e e nnees 1327
Table 16-8. CAP2 Register Field DESCIIPIONS. ... ..uiiiiiii ittt ettt e bt e et e e s e e e e nbb e e te e e nanees 1328
Table 16-9. CAP3 Register Field DESCIIPIONS. .......uiiiiiiiiiiee ettt bt e et e e et e e sabe e e e nbb e e e abeeesnees 1329
Table 16-10. CAP4 Register Field DeSCIPIONS. .. ...coiiuiiiiiii ittt ettt e et e b e e abe e e snes 1330
Table 16-11. ECCTLO Register Field DeSCrIiPHONS. .....cccuiiiiiiiiiiiie ittt ettt ne e e nabe e e 1331
Table 16-12. ECCTL1 Register Field DeSCIIPONS. ........uiiiiiiiiiiee ittt e et e et e e nnbeeenaee 1332
Table 16-13. ECCTL2 Register Field DeSCIIPONS. ........uiiiiiii ittt ettt e e e e eeennbeeenaee 1334
Table 16-14. ECEINT Register Field DeSCIIPONS. ........uiiiiiiiiiiie ettt e e e naee 1336
Table 16-15. ECFLG Register Field DESCIIPONS. ... ..ottt ettt sae e ran e e b e e e anre e nanees 1338
Table 16-16. ECCLR Register Field DeSCrPHONS. .......oouuiiiiiiieiitie ettt s e e e e naes 1340
Table 16-17. ECFRC Register Field DeSCIIPONS. ........uiiiiiiiiiiii ettt ettt e et e et 1341
Table 16-18. ECAPSYNCINSEL Register Field DeSCrPHiONS.......c.ocuuiiiiiiieiiiee ettt 1342
Table 17-1. eQEP INput SOUrce Select TabIE........coouiiiiii e et 1349
Table 17-2. EQEP MEMOTY IMAD......ctiiiiiiie ittt ettt e bt a et e ettt e e ab et e st et e eab et e sab e e e abe e e e ante e e nanes 1351
Table 17-3. Quadrature Decoder Truth Table..........coouii i et e e 1353
Table 17-4. EQEP Base AdAress TabI...........eiiiiiiiiii ittt ettt et e et e s e e e be e e e aate e e 1375
Table 17-5. EQEP_REGS REGISIEIS. ....ccccuiiiiiuiieeitiie ettt ettt e e ettt e et e e st e e et e e e s ateeesnbeeeessseeeansaeesnssaaessseeeanseeeennees 1376
Table 17-6. EQEP_REGS ACCESS TYPE COUES. ......coiuiiiiiiiiiiiiie ettt ettt ettt e st e e s e st e e st e e sante e e nanees 1376
Table 17-7. QPOSCNT Register Field DeSCIPHIONS. .......iiiiiiiiiiee ettt e st e e e e nbreeeaaee 1378
Table 17-8. QPOSINIT Register Field DeSCIIPLONS. ........ciiiiiii ittt e e ebe e e e e e aebeeeaaes 1379
Table 17-9. QPOSMAX Register Field DESCIIPIONS. .......cuiiiiiiiiiie ittt ettt e e e sbe e bee e e sabeeenaes 1380
Table 17-10. QPOSCMP Register Field DESCIIPHONS. ........eiiiiiiieiiiie ettt ettt 1381
Table 17-11. QPOSILAT Register Field DeSCIPHONS. .......couiiiiiiie ittt e e ene e e 1382
Table 17-12. QPOSSLAT Register Field DESCIIPLONS. .........iiiiiiiiiiii ittt 1383
Table 17-13. QPOSLAT Register Field DeSCriPHONS. ......cc.uiiiiiiie ittt ettt 1384
Table 17-14. QUTMR Register Field DeSCIIPONS. ..........iiiiiiieiiiie et ettt e e sebeeeeaee 1385
Table 17-15. QUPRD Register Field DESCIIPIONS. .......ciiiiiiiiiiie ittt e st san e et eeanne e nanees 1386
Table 17-16. QWDTMR Register Field DESCIPONS. .......coiiitiiiiiiie ettt et e e s neee s 1387
Table 17-17. QWDPRD Register Field DeSCrIPHONS. .........uiiiiiie et 1388
Table 17-18. QDECCTL Register Field DeSCIPIIONS. ... ..ccoitiiiiiiii ittt sbe e s e e e aabeeenaes 1389
SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025 F28E12x Real-Time Microcontrollers 43

Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Table 17-19. QEPCTL Register Field DeSCrPHONS. .......cciiiiiiiiie ettt ettt st e et e e eee e e 1391
Table 17-20. QCAPCTL Register Field DESCIIPONS. ...ttt 1393
Table 17-21. QPOSCTL Register Field DeSCIPIIONS. .. ...cciiiiiiiiiii ittt ettt e e e s e s e e e aabeeeaaee 1394
Table 17-22. QEINT Register Field DESCIIPHONS. ........uiiiiiiieiiie ettt e anee e 1395
Table 17-23. QFLG Register Field DeSCIPIIONS. ... ..cciitiiiiiiee ettt et e e s et e et e e e et e e e sneeeensbeeeaaee 1397
Table 17-24. QCLR Register Field DESCIIPHONS. ........uiiiiiiiiiiii ettt e e e nanees 1399
Table 17-25. QFRC Register Field DeSCIIPIIONS. ... ...ciiitiiiiiiit ittt ettt et be e e aab e sbe e e sneeeeaabeeenaes 1401
Table 17-26. QEPSTS Register Field DeSCIIPHONS. .........uiiiiiiiiiii et 1403
Table 17-27. QCTMR Register Field DeSCIIPONS. .........uiiiiiiie ittt s e e sabeeeaaee 1405
Table 17-28. QCPRD Register Field DESCIIPIONS. .......ciiiiiiiiiiie ittt e st rab e st e s ante e e nanees 1406
Table 17-29. QCTMRLAT Register Field DeSCrIPHONS. ......cc.uiiiiiiieiiit ettt e e e 1407
Table 17-30. QCPRDLAT Register Field DeSCIPIIONS. .......ciiiiiiiiie ittt e bt e et nne e e nnnee s 1408
Table 17-31. REV Register Field DESCIIPIONS. .......cii ittt ettt et e et e e e e e bt e e e te e e nnes 1409
Table 17-32. QEPSTROBESEL Register Field DeSCrPHONS. .......cciitiiiiiiiieiiiee ettt e e 1410
Table 17-33. QMACTRL Register Field DESCIIPLONS. ........iiiiieii ittt e eb e s rane e e sneee s 1411
Table 17-34. QEPSRCSEL Register Field DeSCriPHONS. .....ccocuuiiiiiiiiiie ettt 1412
Table 18-1. UART Base AdAress TabIE........couiii ittt ettt et e e et s e e e e s e e e bee e s e 1425
Table 18-2. UART_REGS REGISTEIS. .....coitiiiiiiitiiiiee ittt ettt ettt a e st e e et e e s st e e e s b et e ebe e e e aabe e e sab e e e ebneeeennes 1426
Table 18-3. UART_REGS ACCESS TYPE COUES.......oeiiuiiiiiiiie ittt ettt ettt e bt et sab e sa e e et e e st e e e sbb e e e enbeeesnees 1426
Table 18-4. UARTDR Register Field DeSCIPHONS.......cciuiiiiiiiie ittt ettt e et sne e e sneee s 1428
Table 18-5. UARTRSR Register Field DeSCrIPHONS. ........uiiiiiiiiiii ettt e et 1430
Table 18-6. UARTFR Register Field DeSCIIPHONS. ......coiuiiiiiii ittt sttt e i 1432
Table 18-7. UARTILPR Register Field DEeSCHPHONS. .......couiiiiiiie ittt e b e et 1434
Table 18-8. UARTIBRD Register Field DeSCrIIPHONS. ........uiiiiiiiiiiiii ettt s 1435
Table 18-9. UARTFBRD Register Field DeSCrPIIONS. ........oiuiiiiiiie ettt ettt e e nbne e 1436
Table 18-10. UARTLCRH Register Field DeSCriPHONS. ......c..uiiiiiiiiiiiie ettt st e e 1437
Table 18-11. UARTCTL Register Field DeSCIIPONS. ........eiiiiiieiiiiie ittt ettt e s neee s 1439
Table 18-12. UARTIFLS Register Field DeSCIIPtONS. ........uiiiiiiiiiie ittt sttt s 1441
Table 18-13. UARTIM Register Field DESCIIPIONS. .......ciiiiiiiiiiie ettt ettt et e b e et s 1443
Table 18-14. UARTRIS Register Field DEeSCHPHONS. ......coouiiiiiiie ittt s e bbb 1445
Table 18-15. UARTMIS Register Field DeSCrPIIONS. .......coiuiiiiiiieiiiie ettt sttt 1447
Table 18-16. UARTICR Register Field DESCIIPONS. .........iiiiiiie ittt ene e sneee s 1449
Table 18-17. UARTDMACTL Register Field DeSCrPHONS.......ccoiuiiiiiiiiiiiiie ettt 1451
Table 18-18. UART_GLB_INT_EN Register Field DeSCripliONS. ........cocuiiiiiiiiiiii ettt 1452
Table 18-19. UART_GLB_INT_FLG Register Field DeSCriptiONS. .........ciiiiiiiiiii et 1453
Table 18-20. UART_GLB_INT_CLR Register Field DeSCIPLONS. ........ccoiiiiiiiiii ittt 1454
Table 18-21. UARTOBITADDR Register Field DeSCIIPHONS. .........ueiiiiiiiiiie et 1455
Table 18-22. UARTIBITAMASK Register Field DeSCIIPtONS. .........iiiuiiiiiiii ettt 1456
Table 18-23. UARTPP Register Field DESCIIPHONS. .........uiiiiiiiiiiie ettt ettt et e e 1457
Table 18-24. UARTPeriphID4 Register Field DeSCIPLONS. ........ciiiiiiiiiie ettt e 1458
Table 18-25. UARTPeriphID5 Register Field DeSCrPLONS. ........oiiiiiiiiiieiiiee ettt 1459
Table 18-26. UARTPeriphID6 Register Field DeSCIPLONS. ........ciiiiiiiiiieiiiee ettt e 1460
Table 18-27. UARTPeriphID7 Register Field DeSCIPLONS. ........oiiiiiiiiiie ettt 1461
Table 18-28. UARTPeriphID0 Register Field DeSCrPLONS. ........oiiiiiiiiiiieiiiee ettt e 1462
Table 18-29. UARTPeriphID1 Register Field DeSCrPLONS. ........oiiiiiiiiiieiiiee ettt 1463
Table 18-30. UARTPeriphID2 Register Field DeSCIPLONS. ........oiiiiiiiiiieiiiee ettt 1464
Table 18-31. UARTPeriphID3 Register Field DeSCrPLONS. ........ciiiiiiiiiieiiiee ettt 1465
Table 18-32. UARTPCellID0 Register Field DeSCIIPLONS. .......ciiiuiiiiiiieiiiete ettt snee s 1466
Table 18-33. UARTPCellID1 Register Field DeSCIIPLONS. .......cuiitiiiiiiieiiiite ettt sneee s 1467
Table 18-34. UARTPCellID2 Register Field DeSCIPLONS. .......cuiitiiiiiiieiiiite ettt sneee s 1468
Table 18-35. UARTPCellID3 Register Field DeSCIPLONS. .......cuiitiiiiiiieiiiit ettt sneee s 1469
Table 18-36. UART_REGS_WRITE REGISEIS. ......ci ittt ettt sttt ettt teesae e s sbeesseeenbeesebeeseesebeesaeeenseenees 1470
Table 18-37. UART_REGS_WRITE ACCESS TYPE COUES.......uuiiiiiiiiiiiieeitie ettt sttt ba et e s nnnee s 1470
Table 18-38. UARTECR Register Field DeSCIIPtONS. ........utiiiiiiiii ittt e s nnnee s 1471
Table 19-1. SPI Module SigNal SUMMIEIY........coiiiiiiiii ettt b e sa e e st e eeab e e sab e e sbb e e s ante e e nanes 1475
Table 19-2. SPIINTerrupt FIag MOAES. .......cooiiiiiiiiie ettt sttt e e st e e et e st e e e bb e e e ante e e nanees 1477
Table 19-3. SPI Clocking Scheme SeleCtion GUITE..........coouiiiiiiiiiiie et e e 1485
Table 19-4. 4-wire versus 3-Wire SPI Pin FUNCHONS. ........ooiuiiiiiii ettt e b e 1488
Table 19-5. 3-Wire SPI Pin CONfIQUIAtION. ........coiiuiiiiiiie ettt ettt e st e e st e e sab e e e e be e e e ante e e nanees 1489
Table 19-6. SPI Base AdAreSss TaADIE.......ccueiiiiiiiiiieei et b ettt et e e eabe e e s b et e e b e e e sabe e e s beeeeaabeeenaes 1498
Table 19-7. SPI_REGS REGISIEIS. .....cuutiiiiiiieeiiit ettt ettt e ettt eea e et e aa bt e e sttt e e eab e e e aabe e e sneeeessneeeanbeeenans 1499

44 F28E12x Real-Time Microcontrollers SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025
Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

13 TEXAS
INSTRUMENTS

www.ti.com

Table of Contents

Table 19-8.
Table 19-9.
Table 19-10
Table 19-11
Table 19-12
Table 19-13

SPI_REGS ACCESS TYPE COUES. ... ..eiiiiiiiiiitiie ettt ettt ettt e bt e ettt e bt e e abb e e e et e e e sneeeenaneeean 1499
SPICCR Register Field DESCIIPONS. ........uiiiiiiiiiiee ettt e et e e sbe e e e ee e e s nneas 1500
. SPICTL Register Field DeSCriPHONS. ......cocuiiiiiiie ittt ettt sne e snaee s 1502
. SPISTS Register Field DESCIIPLONS. ........iiiiiiiiiiie ettt et et e e sab e e et e snreeenaneeas 1504
. SPIBRR Register Field DeSCIPIIONS. ......cciiuiiiiitiie ittt e e e sneee s 1506
. SPIRXEMU Register Field DESCIPLONS. .......cciiiiiieiiiiie ittt e e nnneas 1507

Table 19-14. SPIRXBUF Register Field DeSCIPONS. ........iiiiiiii ittt 1508
Table 19-15. SPITXBUF Register Field DeSCrIPLONS. .......cciiiiiiiiiie ittt ebe e e enaee e 1509
Table 19-16. SPIDAT Register Field DESCIPONS. ........uiiiiiie ittt ettt ettt sbe e sb e et snes 1510
Table 19-17. SPIFFTX Register Field DESCIIPLONS. ... ..ottt ettt e e e e enee e snees 1511
Table 19-18. SPIFFRX Register Field DeSCIIPLONS. ........ciiiiiiiiiiee ittt e e aee e aabeeenaee 1513
Table 19-19. SPIFFCT Register Field DeSCIPHONS. .......oiuiiiiiii et 1515
Table 19-20. SPIPRI Register Field DeSCriPHONS. ......cc.uiiiiiii ittt ettt eenebeeenaee 1516
Table 20-1. Dependency of Delay d on the Divide-Down Value IPSC............cooiiiiiiiiiiieic e 1523
Table 20-2. Operating Modes Of the 12C MOGUIE............oouiiiiiiii et 1525
Table 20-3. Controller-Transmitter/Receiver Bus Activity Defined by the RM, STT, and STP Bits of I2CMDR..................... 1526
Table 20-4. How the MST and FDF Bits of I2CMDR Affect the Role of the TRX Bit of I2CMDR...........ccccviiiiiiiiiiniiieiieen 1532
Table 20-5. Ways t0 Generate @ NACK Bil........ooiiiiiiiiii ettt ettt e e 1538
Table 20-6. Descriptions of the Basic 12C INterrupt REQUESTS. ..........oii i 1539
Table 20-7. 12C Registers t0 Driverlib FUNCHONS. .........co i 1543
Table 20-8. 12C Base AdAress TabIe.........oo ittt et s e e sa e e et e s e e as 1546
Table 20-9. I2C_REGS REGISIEIS. ... ..uiiiiiiiiiiiie ittt h et a et et e e b et e e e ab et e et et e eab e e e sab e e e e be e e e ante e e nanes 1547
Table 20-10. I2C_REGS ACCESS TYPE COUES......ccoiuiiiiiiiiiiitie ettt et eb e a e e st e e sbe e e abb e e e aabe e e sneeeenaneeeas 1547
Table 20-11. I2COAR Register Field DESCIIPUONS. .........iiiiiiiiiieeii ettt eebne e nees 1548
Table 20-12. I2CIER Register Field DeSCrPHIONS. .......cciuiiiiitieeiiet ettt et e b e et e e nbee e naaee s 1549
Table 20-13. I2CSTR Register Field DESCIIPONS. .........iiiiiiii ettt e b e 1550
Table 20-14. I2CCLKL Register Field DESCIIPHONS. .........uiiiiiiiiiiie ettt e s ranee s 1554
Table 20-15. [2CCLKH Register Field DeSCIIPLONS. ........ciiiiiie ittt e e sae e e s enee e e aabeeenaes 1555
Table 20-16. I2CCNT Register Field DESCIIPIONS. ... ...ciiiiiiiiiiie ittt st sab e e st e e e s e e nanees 1556
Table 20-17. I2CDRR Register Field DESCIPLONS. ........iiiiiiiiiie ettt ettt st e et e e be e 1557
Table 20-18. I2CTAR Register Field DeSCIIPHONS. .....ccoiuiiiiiie ettt et ne e e e e 1558
Table 20-19. I2CDXR Register Field DeSCIIPONS. ........uiiiiiiie ittt sae e e e aabeeenaes 1559
Table 20-20. I2CMDR Register Field DESCIIPONS. ........uiiiiiiiiiee ettt ettt et e et e e s e e e nnree e e 1560
Table 20-21. I2CISRC Register Field DESCIIPLONS. ...ttt sbe e eaee e e aabeeenaes 1564
Table 20-22. [I2CEMDR Register Field DESCIIPIONS. .......coiiiiii ittt ettt e et e e s e e nee e e sabeeenaes 1565
Table 20-23. [2CPSC Register Field DESCIIPIONS. ... ...ciiitiiiiiiie ettt ettt e e et e st e e st e e e anre e e nanees 1567
Table 20-24. I2CFFTX Register Field DeSCIIPHONS. .........uiiiiiiiit ettt 1568
Table 20-25. I2CFFRX Register Field DeSCIPHONS. .......oo.uiiiiiii ittt 1570
Table 21-1. SCI MOdUule SigNal SUMIMEIY......cccuiiiiiiii ettt ettt a e e sa bt e e sabe e e e aae e e e aabe e e snneesanneeeanbeeenans 1573
Table 21-2. Programming the Data Format USiNg SCICCR..........oiiiiiiiiii e 1576
Table 21-3. Asynchronous Baud Register Values for Common SCI Bit Rates..........cccoiiiiiiiiiiiiiiiii e 1585
Table 21-4. SCIINEITUPTE FIAGS. ... ..ottt ettt a e e e s bt e e s bt e e eab et e et e e snb e e e saneeeanbeeenans 1587
Table 21-5. SCI BasS@ AAAreSS TaDIE.........oiiiiiiiiiii ettt e st e e et e e nab e e et e e e ante e e nanes 1591
Table 21-6. SCI_REGS REGISIEIS. ... .uiiiiiiiiiiit ittt ettt e bt a et s b et e ekt e e aab e e e sb e e e e an b e e e abeeennees 1592
Table 21-7. SCI_REGS ACCESS TYPE COUES.....cuueiiiiiiieiiiee ettt ettt ettt e aha e e s bt e eab e e aab e e e st e e sante e e nanes 1592
Table 21-8. SCICCR Register Field DeSCrIPHONS. ......ccuiiiiiii ittt e et et e e e b e e e 1593
Table 21-9. SCICTL1 Register Field DESCIIPONS. .........iiiiiiii ettt et e b e aaee 1595
Table 21-10. SCIHBAUD Register Field DeSCrPHIONS. ......ccoiuiiiiiiieiiiie ettt e s nnaee s 1597
Table 21-11. SCILBAUD Register Field DESCIIPHONS. .........uiiiiiie ittt 1598
Table 21-12. SCICTL2 Register Field DESCIIPLONS. ........iiiiiiiiiiee ettt ettt e et e et e e eeeanbeeenaee 1599
Table 21-13. SCIRXST Register Field DeSCIIPHONS. ........ciiiiiiiiiei ittt 1601
Table 21-14. SCIRXEMU Register Field DESCHPIONS. .......ciiitiiiiiii ettt e s 1604
Table 21-15. SCIRXBUF Register Field DEeSCIPHONS. .....ccoiuiiiiiiii ettt e e 1605
Table 21-16. SCITXBUF Register Field DeSCriPHONS. ......couuiiiiiiiiiiie ettt e e 1607
Table 21-17. SCIFFTX Register Field DeSCIPHONS. .......ci.uiiiiiiiiii ettt e 1608
Table 21-18. SCIFFRX Register Field DeSCrPIIONS. .......coiuiiiiiiiiiiiii ettt e et et e e e 1610
Table 21-19. SCIFFCT Register Field DeSCIIPLONS. ........ciiiiiieiiiee ettt e st esne e e e aenee e e 1612
Table 21-20. SCIPRI Register Field DESCIIPONS. ........oiiiiiiiiiiie ittt e et e e ab e e s e nanees 1613
SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025 F28E12x Real-Time Microcontrollers 45

Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

13 TEXAS

INSTRUMENTS

Table of Contents www.ti.com
This page intentionally left blank.

16 F28E12x Real-Time Microcontrollers SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

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

Notational Conventions

This document uses the following conventions.

* Hexadecimal numbers 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 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.

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.
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Trademarks
TIE2E™, C2000™, Code Composer Studio™, and Texas Instruments™ are trademarks of Texas Instruments.
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.
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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

SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025 F28E12x Real-Time Microcontrollers 51
Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://dev.ti.com/
https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

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
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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 C28x Migration from COFF to EABI

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 the CPU writes data simultaneously to
maintain the single-cycle instruction operation across the pipeline.

2.4 Floating-Point Unit (FPU)

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.
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Chapter 3
System Control and Interrupts

i3 TEXAS INSTRUMENTS

The system-level functionality of this microcontroller configures the clocking, resets, and interrupts of the CPU
and peripherals, as well as the operation of the on-chip memories, timers, and security features.
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3.1 Introduction

System-level configuration is controlled by a group of submodules that are collectively referred to as the system
control module. The system control module provides the following capabilities:

» System-level resets, including power-on and brownout resets
» Clock source selection and PLL configuration

* Missing clock detection

* Clock-gating low-power modes

* Peripheral interrupt handling

* Non-maskable interrupts for certain fault conditions

* Three 32-bit timers

* Windowed watchdog timer, which can generate an interrupt or a reset
* RAM initialization, write protection, and mastership control

» Flash memory ECC, wait state, and cache configuration

* Dual-zone code security module (DCSM)

3.1.1 SYSCTL Related Collateral

Foundational Materials
* (C2000 MCU JTAG Connectivity Debug Application Report

Getting Started Materials

« C2000™ SysConfig: ClockTree tool (Video)
* Debugging JTAG

» XDS Target Connection Guide

Expert Materials

* C2000 CPU Memory Built-In Self-Test Application Report

* Programming of External Nonvolatile Memory Using SDFlash for TMS320C28x Devices Application Report
» Software Phased-Locked Loop (PLL) Design Using C2000 Microcontrollers Application Report

3.1.2 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 the register descriptions for details.

3.1.3 EALLOW Protection

Some registers in the system are protected from spurious CPU or DMA writes by the EALLOW protection
mechanism. This uses the special CPU instructions EALLOW and EDIS to enable and disable access to
protected registers. The current protection state is given by the EALLOW bit in the CPU ST1 register, as shown
in Table 3-1.

Register protection is enabled by default at startup. While protected, all writes to protected registers by the CPU
or DMA are ignored. Only CPU reads, DMA reads, JTAG reads, and JTAG writes are allowed. If protection

is disabled by executing the EALLOW instruction, the CPU and DMA are 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.

Writes to the clock configuration and peripheral clock enable registers can be disabled until the next reset by
writing to special lock registers.
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Table 3-1. Access to EALLOW-Protected Registers
EALLOW Bit CPU Writes CPU Reads DMA Writes DMA Reads JTAG Writes JTAG Reads
0 Ignored Allowed Ignored Allowed Allowed (1) Allowed
1 Allowed Allowed Allowed Allowed Allowed Allowed

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

3.2 Power Management
The TMS320F28E12x MCU 1.2V core is powered up internally and is derived from the 3.3V rail.
3.3 Device Identification and Configuration Registers

The device identification registers and configuration registers provide information on the part number, revision,
qualification status, and feature availability of the device.

All of the device information is part of the DEV_CFG_REGS space. The 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_PSRANDO0-4: 160 bits of pseudo-random data

* UID_UNIQUE: 64-bit unique data; the value in this register is unique across all devices in the same PARTIDH

* UID_CHECKSUM: 32-bit Fletcher checksum of UID_PSRANDO0-4 and UID_UNIQUE and calculated as either
little- or big-endian during factory testing

3.4 Resets

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

3.4.1 Reset Sources

Table 3-2 summarizes the various reset signals and the effect on the device.
Table 3-2. Reset Signals

Reset Source CPU Core Reset Peripherals JTAG / Debug 10s XRS Output
(C28x, FPU) Reset Logic Reset

POR Yes Yes Yes Hi-Z Yes
BOR 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 (Debugger Reset) Yes Yes No Hi-Z No
SCCRESET Yes Yes No Hi-Z No
SIMRESET. XRS Yes Yes No Hi-Z Yes
SIMRESET. CPUTRS Yes Yes No Hi-Z No

The resets can be divided into two groups:

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

» System resets (SYSRS, SIMRESET.CPU1RS and SCCRESET), which reset a large subset of the device but
maintain some system-level configuration.
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After a reset, the reset cause register (RESC) is updated with the reset cause. The bits in this register maintain
the state across multiple resets. The bits can only be cleared by a power-on reset (POR) or by writing ones to
the RESCCLR register. Some are cleared by the boot ROM as part of the start-up routines.

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

After any reset, the CPU begins execution from address 0x3FFFCO (the reset vector), which is in the boot ROM.
After running the boot ROM code, the CPU typically branches to the start of the Flash memory at address
0x80000. For more information on controlling the boot process, see ROM Code and Peripheral Booting chapter.

Note
After a POR, the boot ROMs clear the MO/M1 and GSx RAMs to make sure that the RAMs contain
valid parity.

3.4.2 External Reset (XRS)

The external reset (XRS) is the main chip-level reset for the device. The XRS resets the CPU, all peripherals and
I/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.

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.

3.4.3 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,
the XRS pin 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), and the X1 clock counter register (X1CNT). A POR also resets the debug logic used by the
JTAG port.

After a POR, the POR and XRSn bits in RESC are set. These bits are then cleared by the boot ROM.
3.4.4 Brown-Out-Reset (BOR)

The brown-out-reset (BOR) is an internal supply voltage supervisor (SVS) circuit which monitors the VDDIO
supply for glitches or supply interruptions. If the VDDIO supply voltage drops below operational voltage range,
this circuit forces the XRSn pin low until the fault is removed and the supply voltage returns to the minimum
operational voltage. A BOR resets everything in the same manner as a POR reset.

The BOR circuit is enabled by default and therefore is always active during power up or after any type of reset.
To disable the BOR circuit, set the BORLVMONDIS bit in the VMONCTL register.

3.4.5 Watchdog Reset (WDRS)

The device has a watchdog timer that can optionally trigger a reset, if the watchdog timer is not serviced by the
CPU within a user-specified amount of time. This watchdog reset (WDRS) produces an XRS that lasts for 512
SECOSC cycles.

After a watchdog reset, the WDRSn and XRSn bits in RESC are set.
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3.4.6 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 that lasts for 512 SECOSC cycles.

After an NMI watchdog reset, the NMIWDRSnN and XRSn bits in RESC are set.
3.4.7 Debugger Reset (SYSRS)

During development, resetting the CPU and the peripherals without disconnecting the debugger or disrupting the
system-level configuration is sometimes necessary. To facilitate this, the CPU has a subsystem reset, which can
be triggered by a debugger using the 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 3.4.3).

3.4.8 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, 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. This 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 SCCRESETN bit in RESC is set.
3.4.9 Simulate External Reset (SIMRESET.XRS)

The user can simulate an external reset (XRS) in software. This can be done by setting the XRSn bit to 1 in
the SIMRESET register by software. This toggles the XRS pin; hence, resetting the full device (just like external
reset).

After this reset, the SIMRESET_XRSn and XRSn bits in the RESC register are set. Software can read these bits
to know the cause of the reset and clear the status by writing a 1 into the corresponding bits in the RESCCLR
register.

3.4.10 Simulate CPU Reset (SIMRESET_CPU1RS)

The user can simulate a CPU reset (SYSRS) in software. This can be done by setting CPU1RSnh bit to 1 in the
SIMRESET register by CPU1 software. This toggles the CPU1.SYSRS signals; hence, resetting the CPU (just
like the debugger reset).

After this reset, the SIMRESET _CPU1RSn bit in the RESC register is set. Software can read this bit to know the
cause of the reset and clear the status by writing a 1 into the corresponding bit in the RESCCLR register.
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3.5 Peripheral Interrupts

This section explains the peripheral interrupt handling on the device. Non-maskable interrupts are covered in
Section 3.6. Software interrupts and emulation interrupts are not covered in this document. For information on
those, see the TMS320C28x CPU and Instruction Set Reference Guide.

3.5.1 Interrupt Concepts

An interrupt is a signal that causes the CPU to pause the 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 the interrupt 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.

3.5.2 Interrupt Architecture

The C28x CPU has 14 peripheral interrupt lines. Two of them (INT13 and INT14) connected directly to CPU
timers 1 and 2, respectively. The remaining 12 interrupt lines 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 four peripheral interrupts into each CPU interrupt line. The PIE 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.

TINTO
TIMERO
LPM Logic LPMINT \ WAKEINT
NMI module NMI
oT J
INPUTXBAR4 »  XINT1 Control > CPU
GPioo \|, INPUTXBARS5 »  XINT2 Control oPIE .
to P INPUTXBARS »  XINT3 Control
piox /|*BAR to
INPUTXBAR13 »  XINT4 Control > INT12
INPUTXBAR14 »  XINT5 Control »
TIMER1 INT13
Peripherals . -—bTIMERZ INT14
See ePIE Table g
Figure 3-1. Device Interrupt Architecture
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3.5.2.1 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.

3.5.2.2 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 4-bit enable register (PIEIERX), one 4-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 3.5.4 contains
procedures for safely modifying the PIE configuration once interrupts have been enabled.

3.5.2.3 CPU Stage

Like the PIE, the CPU provides flag and enable register bits for each of the 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 SETC and CLRC instructions. In C code, C2000Ware's DINT and EINT macros can be used for this
purpose.

Writes to IER and INTM are atomic operations. In particular, if INTM is set, the next instruction in the pipeline
runs with interrupts disabled. No software delays are needed.

3.5.3 Interrupt Entry Sequence
Figure 3-2 shows how peripheral interrupts propagate to the CPU.

PIEIERx.1
Peripheral a

PIEIFRx.1 49//
Interrupt —H X .
Latch
A
PIEIERx.2

1]

Peripheral Set
PIEACK.x IER-x STLINTM
Interrupt PIEIFRx.2 40/ 1 (PiEACKx ) C ) ( ),

1

Latch a 1 CPU
B
0/00 IFR.x 0/01 O/(}0 M Interrupt

Latch

Logic
. L ] L ]

PIEIERxy
Peripheral a
Interrupt —H PIEIFRxy —e/e—l

Latch
P
Figure 3-2. Interrupt Propagation Path
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When a peripheral generates an interrupt (on PIE group x, channel y), the interrupt triggers the following
sequence of events:

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.

8. The CPU saves the context on the stack.

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

10. The CPU fetches the ISR vector from the PIE. PIEIFRx.y is cleared.
11. The CPU branches to the ISR.

Nooakrwdh=

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 2 SYSCLK cycles for GPIO
synchronization plus extra time for input qualification (if used). Loops created using the C28x RPT instruction
cannot be interrupted.

3.5.4 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.

3.5.4.1 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 3.5.8. Note that the vector table is EALLOW-protected.

4. Set the appropriate PIEIERX bit for each interrupt. The PIE group and channel assignments can be found in
Section 3.5.8.

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.
3.5.4.2 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.

SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025 F28E12x Real-Time Microcontrollers 61
Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com/lit/pdf/spru514
https://www.ti.com/lit/pdf/spru514
https://www.ti.com/lit/pdf/spru430
https://www.ti.com/lit/pdf/spru430
https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

13 TEXAS
INSTRUMENTS

System Control and Interrupts www.ti.com

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.

3.5.4.3 Disabling Interrupts

To disable all interrupts, set the CPU global interrupt mask using 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, the signal can 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).

ook wN =

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 can 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 (IRET) instruction.

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.

©ONOOAW

3.5.4.4 Nesting Interrupts

By default, interrupts do not nest. It is possible to nest and prioritize interrupts using software control of the
IER and PIEIERX registers. Example code can be found in C2000Ware and documentation is available at
software-dl.ti.com/C2000/docs/c28x_interrupt_nesting/html/index.html.

3.5.4.5 Vector Address Validity Check

The ePIE vector table memory is protected using a parity check. Upon each vector fetch from the ePIE, a parity
check is performed. If a parity failure occurs during vector fetch, the ePIE returns either a user defined error
handler routine (if PIEVERRADDR is defined with a non 0x003F FFFF value), or the default boot ROM handler
at address Ox3F FFBE. The ePIE also sends trip signals to the MCPWMs.

The parity check only returns the error handler value if the failure occurs during vector fetch. Parity errors
during a data read are handled by the memory controller module and logged by the UCERRFLG register in the
MEMORY_ERROR_REGS. The address that caused the error is located in the UCCPUREADDR register. If the
error address logged is between 0xD0O to OxDAO, then the error is a PIE parity error. Additionally, a parity error
during a vector fetch does not flag an uncorrectable error NMI.
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3.5.5 PIE Channel Mapping

Table 3-3 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.

Table 3-3. PIE Channel Mapping

GROUP.CHANNEL Interrupt Source
INT1.1 ADCA1
INT1.2
INT1.3 XINT1
INT1.4 XINT2
INT2.1 SYS_ERR
INT2.2 TIMERO
INT2.3 WAKE
INT2.4 PWM1
INT3.1
INT3.2 PWM3
INT3.3
INT3.4
INT4.1
INT4.2 Reserved
INT4.3 ECAP1
INT4.4
INT5.1 EQEP1
INT5.2 SPIA_RX
INT5.3 SPIA_TX
INT5.4
INT6.1
INT6.2 DCCO
INT6.3 DMA_CH1
INT6.4 DMA_CH2
INT7.1
INT7.2 12CA
INT7.3 I2CA_FIFO
INT7.4 SCIA_RX
INT8.1 SCIA_TX
INT8.2 SCIB_RX
INT8.3 SCIB_TX
INT8.4
INT9.1
INT9.2 UARTO_INT
INT9.3 ADCA_EVT
INT9.4 ADCA2

INT10.1
INT10.2
INT10.3 XINT3
INT10.4 XINT4

SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025
Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated

F28E12x Real-Time Microcontrollers

63


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

13 TEXAS
INSTRUMENTS

System Control and Interrupts www.ti.com

Table 3-3. PIE Channel Mapping (continued)

GROUP.CHANNEL Interrupt Source
INT11.1 XINT5
INT11.2 FLSS_INT
INT11.3
INT11.4
INT12.1
INT12.2
INT12.3
INT12.4 Reserved

3.5.6 PIE Interrupt Priority

3.5.6.1 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,
for channel 1.3 to be serviced, the channel 1.1 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 the channel 1.1 ISR completes, channel 1.2 that 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
left pending. Using the steps from the Interrupt Entry Sequence (Section 3.5.3), a 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 the interrupt
is still serviced ahead of channel 1.3.

3.5.6.2 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 the 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 3.5.3).

The following illustrates 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 3.5.3).

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 channels 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 maintained if no interrupts are currently being serviced, that is, the Interrupt Entry
Sequence (Section 3.5.3) is not executing.
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3.5.7 System Error

SYS_ERR consolidates several sources of interrupts (see Figure 3-3). These sources set the respective bit in
the SYS_ERR_INT_FLG register. Any set bit in the SYS_ERR_INT_FLG register also sets the global interrupt
(GINT) bit. The GINT bit has to be cleared before any SYS_ERR interrupt is generated. If the GINT bit is cleared
with the source flags still set, another SYS_ERR interrupt is signaled; therefore, clear the source flags before
clearing the GINT bit. For System Error sources, please refer to SYS_ERR _INT_FLG register.

SYS_ERR_INT_GLR X

SYS_ERR_INT_SET X,

SYS_ERR_INT_FLG.X;

SYS_ERR_MASK.X,
SYS_ERR_INT_CLR Xy

SYS_ERR_INT_SET.Xy

SYS_ERR_INT_FLG.Xy

Xy

—_ ¢

SYS_ERR_MASK Xy

SYS_ERR_INT_FLG GINT

Figure 3-3. System Error

R l¢——8YS_ERR_INT_CLR.GINT

SYS_ERR To ePIE
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3.5.8 Vector Tables

Table 3-4 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. All vectors are EALLOW-protected.

Table 3-5 shows the PIE vector table.

Table 3-4. CPU Interrupt Vectors

Name Vector ID Address Size (x16) Description Core Priority | ePIE Group
Priority
Reset 0x0000 0DOO 2 Reset is always fetched from location 1 (Highest) -
0x003F_FFCO 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 0DO06 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 1 -
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 0OD16 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?2 Interrupt 18 -
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 3-5. 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 Reserved 5 2
INT1.3 34 0x0000 0D44 2 XINT1 interrupt 5 3
INT1.4 35 0x0000 0D46 2 XINT2 interrupt 5 4
PIE Group 2 Vectors - Muxed into CPU INT2
INT2.1 36 0x0000 0D48 2 SYS_ERR interrupt 6 1 (Highest)
INT2.2 37 0x0000 OD4A 2 TIMERQO interrupt 6 2
INT2.3 38 0x0000 0D4C 2 WAKE interrupt 6 3
INT2.4 39 0x0000 OD4E 2 MCPWM1 interrupt 6 4
PIE Group 3 Vectors - Muxed into CPU INT3
INT3.1 40 0x0000 0D50 2 Reserved 7 1 (Highest)
INT3.2 41 0x0000 0D52 2 MCPWM3 interrupt 7 2
INT3.3 42 0x0000 0D54 2 Reserved 7 3
INT3.4 43 0x0000 0D56 2 Reserved 7 4
PIE Group 4 Vectors - Muxed into CPU INT4
INT4.1 44 0x0000 0D58 2 Reserved 8 1 (Highest)
INT4.2 45 0x0000 OD5A 2 Reserved 8 2
INT4.3 46 0x0000 0D5C 2 ECAP1 interrupt 8 3
INT4.4 47 0x0000 OD5E 2 Reserved 8 4
PIE Group 5 Vectors - Muxed into CPU INT5
INT5.1 48 0x0000 0D60 2 EQEP1 interrupt 9 1 (Highest)
INT5.2 49 0x0000 0D62 2 SPIA_RX interrupt 9 2
INT5.3 50 0x0000 0D64 2 SPIA_TX interrupt 9 3
INT5.4 51 0x0000 0D66 2 Reserved 9 4
PIE Group 6 Vectors - Muxed into CPU INT6
INT6.1 52 0x0000 0D68 2 Reserved 10 1 (Highest)
INT6.2 53 0x0000 OD6A 2 DCCO interrupt 10 2
INT6.3 54 0x0000 0D6C 2 DMA_CH1 10 3
interrupt
INT6.4 55 0x0000 OD6E 2 DMA_CH2 10 4
interrupt
PIE Group 7 Vectors - Muxed into CPU INT7
INT7.1 56 0x0000 0D70 2 Reserved 11 1 (Highest)
INT7.2 57 0x0000 0D72 2 I2CA interrupt 11 2
INT7.3 58 0x0000 0D74 2 I2CA_FIFO 11 3
interrupt
INT7.4 59 0x0000 0D76 2 SCIA_RX interrupt 11 4
PIE Group 8 Vectors - Muxed into CPU INT8
INT8.1 60 0x0000 0D78 2 SCIA_TX interrupt 12 1 (Highest)
INT8.2 61 0x0000 OD7A 2 SCIB_RX interrupt 12 2
INT8.3 62 0x0000 0D7C 2 SCIB_TX interrupt 12 3
INT8.4 63 0x0000 OD7E 2 Reserved 12 4
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Table 3-5. PIE Interrupt Vectors (continued)
Name Vector ID Address Size (x16) Description Core Priority ePIE Group
priority
PIE Group 9 Vectors - Muxed into CPU INT9
INT9.1 64 0x0000 0D80 2 Reserved 13 1 (Highest)
INT9.2 65 0x0000 0D82 2 UARTA interrupt 13 2
INT9.3 66 0x0000 0D84 2 ADCA Event 13 3
interrupt

INT9.4 67 0x0000 0D86 2 ADCA2 interrupt 13 4

PIE Group 10 Vectors - Muxed into CPU INT10
INT10.1 68 0x0000 0D88 2 Reserved 14 1 (Highest)
INT10.2 69 0x0000 OD8A 2 Reserved 14 2
INT10.3 70 0x0000 0D8C 2 XINT3 interrupt 14 3
INT10.4 71 0x0000 OD8SE 2 XINT4 interrupt 14 4

PIE Group 11 Vectors - Muxed into CPU INT11
INT11.1 72 0x0000 0D90 2 XINT5 interrupt 15 1 (Highest)
INT11.2 73 0x0000 0D92 2 FLSS interrupt 15 2
INT11.3 74 0x0000 0D94 2 Reserved 15 3
INT11.4 75 0x0000 0D96 2 Reserved 15 4

PIE Group 12 Vectors - Muxed into CPU INT12
INT12.1 76 0x0000 0D98 2 Reserved 16 1 (Highest)
INT12.2 77 0x0000 OD9A 2 Reserved 16 2
INT12.3 78 0x0000 0D9C 2 Reserved 16 3
INT12.4 79 0x0000 OD9E 2 Reserved 16 4
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3.6 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.

3.6.1 Configuring and Using NMIis

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 the counter reaches the value in the NMIWDPRD register, the counter 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 can 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.

3.6.2 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.

3.6.3 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 the error.

3.6.3.1 Missing Clock Detection Logic

The missing clock detection logic monitors OSCCLK for failure. If the OSCCLK source stops, the PLL is
bypassed, OSCCLK is connected to SECCLK, and an NMl is fired to the CPU. For more information on missing
clock detection, see Section 3.7.12.1.

3.6.3.2 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.

3.6.3.3 Software-Forced Error

There is a special NMI source that can only be triggered by writing to the SWERR bit in the NMIFLGFRC
register. Since the SWERR flag is never set by a real hardware fail, the flag can be used to implement a self-test
mode for the NMI subsystem.
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3.6.4 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 section of 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.

3.6.5 ERRORSTS Pin

A signal called ERRORSTS can be output to GP1024, GPIO28, or GP1029. This signal goes low when any
bit is set in the NMI shadow flag register (NMISHDFLG). The signal can be used to alert an external system
to a problem in the microcontroller. Since the state of ERRORSTS is based on the shadow flags, ERRORSTS
remains low until the flags are cleared by the CPU or a power-on reset occurs.

All GPIO pins are inputs on power-up. If the state of the chosen ERRORSTS pin during power-up is important,
an external pull-down must be connected to the pin.

The ERRORSTS pin is an ‘always output’ pin and remains high until an error is detected inside the chip. On
an error, the ERRORSTS pin goes low (default polarity) until the corresponding internal error status flag for that
error source is cleared. Figure 3-4 shows the functionality of the ERRORSTS pin.

The ERRORSTS pin is tri-stated until the chip power rails ramp up to the lower operational limit. As the
ERRORSTS pin is an active-low pin (default polarity), users who care about the state of this pin during power-up
can connect an external pull-down on this pin.

Following enhancement has been made on this device for ERRORSTS pin logic:

» Polarity of Error pin has been made configurable through the ERRORCTL register (default setting is active-
low polarity).

» To enable testing of the Error pin, capability to force and clear the Error pin from software has been provided.

« Additional sources of Error have been added to ERRORSTS:

— CPU1 Watchdog reset
— Error on a PIE vector fetch

NMISHDFLG.Bit-0
NMISHDFLG.Bit-1
—IN (not used)

4‘4

A REG

E—— NMISHDFLG.Bit-15
(Always

Output)

—1 ERR .
STS Edge

detect

PGIO_33
(from PMM)

Figure 3-4. ERRORSTS Pin Diagram
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3.7 Clocking

This section explains the clock sources and clock domains on this device, and how to configure them for
application use. Figure 3-5 and Figure 3-6 provide an overview of the device's clocking system. The relation
between PLLRAWCLK and OSCCLK is given in Equation 1.

fosccLk x (QDIV)

fPLLRAWCLK = (PDIV) x (RDIVCLKO)

(1)

WROSCDIV8

/

ﬂ[\ SECCLK

SECCLKSRCSEL

SYSCLKDIVSEL

Watchdog
Timer

SYSOSCDIV4
/4

X1 (XTAL)

OSCCLKSRCSEL

SYSCLK Lsp

Divider

Figure 3-5. Clocking System

SYs PLLSYSCLK NMIWD
PLLRAWCLK Divider
¢+ SyspLL
0SCCLK
PLLCLKEN
I
CPUCLK
cPU o
p
ePIE Boot ROM
GPIO DCSM
Mx RAMs System Control
GSx RAMs wD
FLASH XINT
SYSCLK
CPUTIMERs ~ ADC
ECAP CMPSS_LITE
EQEP PGA
MCPWM hlds
12¢ DMA
UART
N J

LSPCLK SCl
SPI
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Figure 3-6. System PLL

3.7.1 Clock Sources
All of the clocks in the device are derived from one of four clock sources.
3.7.1.1 Primary Internal Oscillator (SYSOSC)

At power-up, the device is clocked from an on-chip 32MHz oscillator (SYSOSC). SYSOSC (converted to
SYSOSCDIV4 after passing through a fixed divby4 divider) is the primary internal clock source and is the default
system clock at reset. SYSOSC is used to run the boot ROM and can be used as the system clock source for
the application.

3.7.1.2 Backup Wide-Range Oscillator (WROSC)

The device also includes a redundant wide-range on-chip oscillator (WROSC). WROSC (converted to
WROSCDIV8 after passing through a fixed divby divider) is a backup clock source with output frequency of
20-70MHz that normally only clocks the watchdog timers and missing clock detection circuit (MCD). If MCD
is enabled and a missing system clock is detected, the system PLL is bypassed and all system clocks are
connected to WROSC automatically. WROSC can also be manually selected as the system clock source for
debug purposes. Note that WROSC must not be used as a source for PLL.

3.7.1.3 External Oscillator (XTAL)

The device supports an external clock source (XTAL), which can be used as the main system. Frequency

limits and timing requirements are found in the F28E12x Real-Time Microcontrollers Data Sheet. External clock
sources use the X1/GPIO19 and X2/GPIO18 pins. After power-up, the X1 and X2 pin functionality can be
enabled by following the procedure in Section 3.7.6.

Three types of external clock sources are supported:

» Asingle-ended 3.3V external clock. The clock signal must be connected to X1, as shown in Figure 3-7.
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Microcontroller

GPIG19 GPIO18~
V35S X1 X2

F Y  puailable ac
J_ +33Y Available as a

— GPIO when X115

used as a clock

VDD Out

3.3-V Oscillator

Gnd

L

Figure 3-7. Single-ended 3.3V External Clock

* An external crystal. The crystal must be connected across X1 and X2 with the load capacitors connected to
VSS, as shown in Figure 3-8.

Microcantroller

GPIO19 GPIO18
VSS X1 X2

Figure 3-8. External Crystal
* An external resonator. The resonator must be connected across X1 and X2 with the ground connected to
VSS, as shown in Figure 3-9.
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Microcontroller
GFIC19 GPIO18
W8S X1 X2
o]
T | | T
[ J
Figure 3-9. External Resonator
Table 3-6. ALT Modes
it
ST GPIO19 Available on  GPIO18 Available on
OSCOFF SE Operating Mode X1? X2?
0 0 Crystal Mode: Quartz crystal connected to X1/X2 No No
0 1 Single-Ended Mode: External clock on X1 No Yes
1 0 Oscillator off Yes Yes
1 1 Single-Ended Mode: External clock on X1 No Yes

(1) OSCOFF and SE determine the ALT mode of GPIO18 and GPIO19.
(2) There is an approximately 1Kohm pull-down on X1 in this mode, external single-ended clock must be able to drive this load.

3.7.2 Derived Clocks

The clock sources discussed in the previous section can be multiplied (using PLL) and divided down to produce
the desired clock frequencies for the application. This process produces a set of derived clocks, which are
described in this section.

3.7.2.1 Oscillator Clock (OSCCLK)

One of SYSOSC, XTAL, or WROSC must be chosen to be the controller reference clock (OSCCLK) for the CPU
and most of the peripherals. OSCCLK can be used directly or applied through the system PLL to reach a higher
frequency. At reset, OSCCLK is the default system clock and is connected to SYSOSC.

3.7.2.2 System PLL Output Clock (PLLRAWCLK)

The system PLL allows the device to run at the maximum rated operating frequency, and in most applications
generates the main system clock. This PLL uses OSCCLK as a reference. PLLRAWCLK is the output of the PLL
voltage-controlled oscillator (VCO). For configuration instructions, see Section 3.7.6.
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3.7.3 Device Clock Domains

The device clock domains supply the clock inputs of the various modules in the device. The inputs are
connected to the derived clocks, either directly or through an additional divider.

3.7.3.1 System Clock (PLLSYSCLK)

The NMI watchdog timer has a clock domain (PLLSYSCLK). Despite the name, PLLSYSCLK can be connected
to the system PLL (PLLRAWCLK) or to OSCCLK. The chosen clock source is run through a frequency divider,
which is configured using the SYSCLKDIVSEL register. PLLSYSCLK is gated in HALT mode.

3.7.3.2 CPU Clock (CPUCLK)

The CPU has a clock (CPUCLK) that is used to clock the CPU and Flash wrapper. This clock is identical to
PLLSYSCLK, but is gated when the CPU enters IDLE, STANDBY, or HALT mode.

3.7.3.3 CPU Subsystem Clock (SYSCLK)

The CPU provides a clock (SYSCLK) to the private (MO and M1), global shared (GS0), boot ROM and other
peripherals. This clock is identical to PLLSYSCLK, but is gated when the CPU enters HALT or STANDBY mode.

3.7.3.4 Low-Speed Peripheral Clock (LSPCLK and PERx.LSPCLK)

The SCI and SPI modules can communicate at bit rates that are much slower than the CPU frequency. These
modules are connected to a shared clock divider, which generates a low-speed peripheral clock (LSPCLK)
derived from SYSCLK. LSPCLK uses a /4 divider by default, but the ratio can be changed using the LOSPCP
register.

3.7.3.5 CPU Timer2 Clock (TIMER2CLK)

CPU timers 0 and 1 are connected to SYSCLK. Timer 2 is connected to SYSCLK by default, but can also

be connected to SYSOSC, WROSC, or XTAL using the TMR2CLKCTL register. This register also provides a
separate prescale divider for timer 2. If a non-SYSCLK source is used, the source must be divided down to no
more than half the SYSCLK frequency.

The main reason to use a non-SYSCLK source is for internal frequency measurement. In most applications,
timer 2 runs off of SYSCLK.
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3.7.4 XCLKOUT

It is sometimes necessary to observe a clock directly for debug and testing purposes. The external clock output
(XCLKOUT) feature supports this by connecting a clock to an external pin, which can be GP1016 or GP1O18.
The available clock sources are PLLSYSCLK, PLLRAWCLK, SYSCLK, SYSOSC, WROSC, and XTAL.

To use XCLKOUT, first select the clock source using the CLKSRCCTL3 register. Next, select the desired output
divider using the XCLKOUTDIVSEL register. Finally, connect GPIO16 or GPIO18 to mux channel 11 using the

GPIO configuration registers.
3.7.5 Clock Connectivity

Table 3-7 shows the clock connections sorted by the clock domain and Table 3-8 shows the clock connections

sorted by the module name.

Table 3-7. Clock Connections Sorted by Clock Domain

Clock Domain

Module Name

CPUCLK
SYSCLK

FPU

ePIE

GSx RAMs

Flash

Boot ROM

GPIO Input Sync and Qual
WD

XINT

Timer0 - 2

DCCO
MCPWM1-2
eCAP1

eQEP1

ADCA
CMPSS_LITE1 -3
12CA

DCSM

UART

PLLSYSCLK

CPU
NMIWD

PERx.LSPCLK

SCIA-B
SPIA

WDCLK (SECCLK)

Watchdog Timer
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Table 3-8. Clock Connections Sorted by Module Name
Module Name Clock Domain
ADCA PERx.SYSCLK
Boot ROM SYSCLK
CMPSS_LITE (1-3) PERx.SYSCLK
CPU PLLSYSCLK
CPU Timers (0 - 2) PERx.SYSCLK
DCCO PERx.SYSCLK
DCSM SYSCLK
eCAP1 PERx.SYSCLK
ePIE SYSCLK
MCPWM1 & MCPWM3 PERx.SYSCLK
eQEP1 PERx.SYSCLK
Flash SYSCLK
FPU CPUCLK
GPIO Input Sync and Qual SYSCLK
I2CA PERx.SYSCLK
Mx RAMs SYSCLK
NMIWD PLLSYSCLK
SCI(A-B) PERx.LSPCLK
SPIA PERx.LSPCLK
UART PERx.SYSCLK
Watchdog Timer WDCLK (SECOSC)

3.7.6 Clock Source and PLL Setup

The needs of the application are what ultimately determine the clock configuration. Specific concerns such
as application performance, power consumption, total system cost, and EMC are beyond the scope of this
document, but can provide answers to the following questions:

1. What is the desired CPU frequency?
2. What types of external oscillators or clock sources are available?
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3.7.7 Using an External Crystal or Resonator

The X1 and X2 pins double as GPIO19 and GPIO18. At power-up, these pins are in GPIO mode and the on-chip
crystal oscillator is powered off. The following procedure can be used to switch the pins to X1 and X2 mode and
enable the oscillator:

1. Clear the XTALCR.OSCOFF bit.

2. Wait for the crystal to power up (1ms is the typical wait time but this depends on the crystal that is being
used).

3. Clear the X1 counter by writing a 1 to X1CNT.CLR and keep clearing until the X1 counter value in the
X1CNT register is no longer saturated 2047 (Ox7FF).

4. Wait for the X1 counter value in the X1CNT register to reach 2047 (Ox7FF). Repeat steps 3 and 4 three

additional times.

Select XTAL as the OSCCLK source by writing a 1 to CLKSRCCTL1.0OSCCLKSRCSEL.

Check the MCLKSTS bit in the MCDCR register. If the bit set, the oscillator has not finished powering up,

and more time is required:

a. Clear the missing clock status by writing a 1 to MCDCR.MCLKCLR.

b. Repeat steps 2 through 7. Do not reset the device. Doing so powers down the oscillator, which requires
the procedure to be restarted from step 1.

c. If the oscillator has not finished powering up in 10ms, there is a real clock failure.

oo

7. If MCDCR.MCLKSTS is clear, the oscillator start up is a success. The system clock is now derived from
XTAL.

3.7.8 Using an External Oscillator

The procedure for using an external oscillator connected to the X1 pin is similar to the procedure for using a
crystal or resonator:

1. Clear the XTALCR.OSCOFF bit.

2. Setthe XTALCR.SE bit to enable single-ended mode.

3. Clear the X1 counter by writing a 1 to X1CNT.CLR and keep clearing until the X1 counter value in the
X1CNT register is no longer saturated 2047 (Ox7FF).

4. Wait for the X1 counter value in the X1CNT register to reach 2047 (Ox7FF).

5. Repeat steps 3 and 4 three additional times.

6. Select XTAL as the OSCCLK source by writing a 1 to CLKSRCCTL1.OSCCLKSRCSEL.

7. Check the MCLKSTS bit in the MCDCR register. If the bit set, either the external oscillator or the device has
failed.

8. If MCLKSTS is clear, the switch to the external clock is a success. The system clock is now derived from
XTAL.
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3.7.9 Choosing PLL Settings

The equation shown in Figure 3-6 can be used to configure the PLL.

QDIV is the integer value of the multiplier.

PDIV is the reference divider for the OSCCLK.

RDIVCLKQO is the output divider of the PLLRAWCLK.

PLLSYSCLKDIV is the system clock divider.

For the permissible values of the multipliers and dividers, see the documentation for the respective registers.

Many combinations of multiplier and divider can produce the same output frequency. However, the product of the
reference clock frequency and the multiplier (known as the VCO frequency) must be in the range specified in the
F28E12x Real-Time Microcontrollers Data Sheet.

Note
The system clock frequency (PLLSYSCLK) can not exceed the limit specified in the F28E12x Real-
Time Microcontrollers Data Sheet. This limit does not allow for oscillator tolerance.
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3.7.10 System Clock Setup

Once the application requirements are understood, a specific clock configuration can be determined. The default
configuration is for SYSOSCDIV4 to be used as the system clock (PLLSYSCLK) with a divider of 1. The
following procedure can be used to set up the desired application configuration:

Refer to your device SysCtl_setClock() function inside C2000Ware installation for an example.
Recommended sequence to set up the system PLL:

1. Bypass the PLL by clearing SYSPLLCTL.PLLCLKEN. Allow at least 120 NOP instructions for this to take
effect.

2. Power down the PLL by writing to SYSPLLCTL.PLLEN = 0. Allow at least 66 NOP instructions for this to
take effect.

3. Select the reference clock source (OSCCLK) by writing to CLKSRCCTL1.0SCCLKSRCSEL. Allow at least
60 NOP instructions for this to take effect.

4. Set the system clock divider to /1 to make sure the fastest PLL configuration by clearing SYSCLKDIVSEL.
PLLSYSCLKDIV.

5. Set PDIV, QDIV, and RDIVCLKO simultaneously by writing 32-bit value in SYSPLLMULT at once. This
automatically enables the PLL. Be sure the settings for multiplier and dividers do not violate the frequency
specifications as defined in the F28E12x Real-Time Microcontrollers Data Sheet.

6. Wait for PLL to lock by polling for lock status bit to go high, SYSPLLSTS.LOCKS = 1.

7. Configure DCC with reference clock as OSCCLK and clock under measurement as PLLRAWCLK, and verify
the frequency of the PLL. If the frequency is out of range, do not enable PLLRAWCLK as SYSCLK, stop
here and troubleshoot. Refer to Chapter 7 for more information on the configuration and usage.

8. Switch to the PLL as the system clock by setting SYSPLLCTL.PLLCLKEN.

Note

SYSPLL must be bypassed and powered down manually before changing the OSCCLK source.

At least 120 CPU clock cycles delay is needed after bypassing PLL, that is,

SYSPLLCTL.PLLCLKEN = 0.

3. Atleast 66 CPU clock cycles delay is needed after PLL is powered down, that is,
SYSPLLCTL.PLLEN = 0.

4. Atleast 60 CPU clock cycles delay is needed after OSSCLK source is changed.

5. DCC can be used to check the validity of the PLL clock. This feature is included as part of
SysCtl_setClock() function inside C2000Ware.

6. The PLL lock sequence should be retried in succession until the PLL is in the locked state and
validated by the DCC to be working at the intended frequency.

N —~

3.7.11 SYS PLL Bypass

If the application requires the PLL clock to be bypassed from the system, then the application needs to configure
SYSPLLCTL.PLLCLKEN = 0. It takes up to 60 CPU clock cycles before the bypass is effective. In the meantime
if PLLSYSCLKDIV is reduced to a lower value (for example from /2 to /1, /4 to /2, and so on), the device can

be clocked above the maximum rated frequency and can lead to unpredictable device behavior. Hence, a

delay of 60 CPU clock cycles is required after bypassing the PLL from the enable state, that is, going from
PLLCLKEN = 1 to PLLCLKEN = 0.
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3.7.12 Clock (OSCCLK) Failure Detection
To achieve safety diagnostic, Missing Clock Detection (MCD) can be used.
Table 3-9 lists the details.
Table 3-9. Clock Source (OSCCLK) Failure Detection

Clm.:k Fal_lure_ Clocks Detected Tlme_ WO [P R Limitations
Detection Circuitry (in Cycles)
Missing Clock Detection (MCD) SYSOSC, XTAL/X1 8192 SECCLK cycles Cannot detect WROSC clock failure.

3.7.12.1 Missing Clock Detection

The missing clock detect (MCD) logic detects OSCCLK failure, using SECCLK 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 OSCCLK (primary clock) using the clock provided by the SECCLK (secondary clock) as
a backup clock. This circuit functions as below:

1. The primary clock (OSCCLK) clock keeps ticking a 7-bit counter (named as MCDPCNT). This counter is
asynchronously reset with XRSn.

2. The secondary clock (SECCLK) clock keeps ticking a 13-bit counter (named as MCDSCNT). This counter is
asynchronously reset with XRSn.

3. Each time MCDPCNT overflows, the MCDSCNT counter is reset. Thus, if OSCCLK is present or not slower
than SECCLK by a factor of 64, MCDSCNT never overflows.

4. |If OSCCLK stops for some reason or is slower than SECCLK 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 MCDSTS 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 sends NMls to
CPU1.NMIWD.

» PLL is forcefully bypassed and OSCCLK source is switched to SECCLK (New, System Clock Frequency
= SECCLK Freq 10MHz)/SYSDIV). In the meantime when the clock switches to SECCLK, the System
runs on PLL limp Clock.

e SYSPLLMULT.IMULT is zeroed out automatically in this case.

*  While the MCDSTS bit is set, the OSCCLKSRCSEL bits have no effect and OSCCLK is forcefully
connected to SECCLK.

* PLLRAWCLK going to the system is switched to SECCLK automatically.

7. If the MCLKCLR bit is written (this is a W=1 bit), MCDSTS bit is 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. If user wants to lock the PLL after missing clock

detection, switch the clock source to SECCLK (using OSCCLKSRCSEL register), do a MCLKCLR and

re-lock the PLL.
8. The MCD is enabled at power up.

Figure 3-10 shows the missing clock logic functional flow.
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Figure 3-10. Missing Clock Detection Logic

Note
1. When XTAL is primary clock, SYSOSCDIV4 can be selected as secondary clock as this clock is
more accurate than WROSCDIV8.
2. On a complete clock failure when OSCCLK is not operating, the operation can take a maximum
time of 8192 SECCLK cycles (that is, 0.8192ms) before the CLOCKFAIL signal goes high, after
which:

NMI is generated
OSCCLK is switched to SECCLK
PWM Trip happens
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3.8 32-Bit CPU Timers 0/1/2

This section describes the three 32-bit CPU timers (TIMERO0/1/2) shown in Figure 3-11. Timer0 and Timer1 can
be used in user applications. Timer2 is reserved for real-time operating system uses (for example, TI-RTOS).
If the application is not using an operating system that utilizes this timer, then Timer2 can be used in the
application. Timer interrupt signals (TINTO, TINT1, TINT2) are connected as shown in Figure 3-12.

Resat D_

Timer reload
16-bit timer divide-dowm 32-bit timer period
TODRATOOR PROH:FRD
¥
SYSCLKOUT \ ‘E"’“F'f'éﬁ*'fﬁ?”mer ¥
TCR4 ——(] T - -
(Timer start slalus) _/} Barroww ’7 G%Eﬁ:::ﬁ;ﬂ:
l Barrow
TIRT . |
Figure 3-11. CPU Timers
INTA 4 TINTO
to |\ PIE « TIMERO
INT12 |
28x
CPU
TINTA
INT13 | TIMER1
TINTZ2
INT14 | TIMERZ2

A. The timer registers are connected to the memory bus of the C28x processor.
B. The CPU timers are synchronized to SYSCLKOUT.

Figure 3-12. CPU Timer Interrupt Signals and Output Signal

The general operation of a CPU timer is as follows:

» The 32-bit counter register, TIMH:TIM, is loaded with the value in the period register PRDH:PRD.

* The counter decrements once every (TPR[TDDRH:TDDR] + 1) SYSCLK cycles, where TDDRH:TDDR is the
timer divider.

*  When the counter reaches 0, a timer interrupt output signal generates an interrupt pulse.

The registers listed in Section 3.15 are used to configure the timers.
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3.9 Watchdog Timer

The watchdog module consists of an 8-bit counter sourced by a prescaled clock (WDCLK, which is connected
to WROSCDIV8). When the counter reaches the maximum value, the module generates an output pulse 512
WDCLKSs wide. This pulse can generate an interrupt or a reset. The CPU must periodically write a 0x55 + OxAA
sequence into the watchdog key register to reset the watchdog counter. The counter can also be disabled.

The counter's clock is divided down from WDCLK by two dividers. The prescaler is adjustable from /1 to /64 in
powers of two. The pre-divider defaults to /512 for backwards compatibility, but is adjustable from /2 to /4096 in
powers of two. This allows a wide range of timeout values for safety-critical applications.

Figure 3-13 shows the various functional blocks within the watchdog module.

IU\*DCR{‘."‘.’DCHK{Z:GJ] I—

o] ]

WDCR.WDPRECLKDIV | | WDCR.WDPS l | WDCR.WDDIS §
WDCNTR
h 4
WDCLK b Overflow 1-count
. E-bit 7| delay
WODCLE Watchdog Watchdog
Divider Prescaler Counter
SYSRSn
Clear
Count
v
WDWCR.MIN
WDKEY (7:0)
Watchdog Good Key Out of Window ”‘fﬁ?f:ﬂﬁiﬂ
Key Detector Detector
55 + AA
:::)] ‘; Bad Key
WDRSTn Generate
512-WDCLK Watchdeg Time-out
WDINTn Output Pulse

F Y

| SCSR.WDENINT }

Figure 3-13. Watchdog Timer Module
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3.9.1 Servicing the Watchdog Timer

The watchdog counter (WDCNTR) is reset when the proper sequence is written to the WDKEY register before
the 8-bit watchdog counter overflows. The WDCNTR is reset-enabled when a value of 0x55 is written to the
WDKEY. When the next value written to the WDKEY register is 0xAA, then the WDCNTR is reset. Any value
written to the WDKEY other than 0x55 or OxAA causes no action. Any sequence of 0x55 and OxAA values can
be written to the WDKEY without causing a system reset; only a write of 0x55 followed by a write of OxAA to the
WDKEY resets the WDCNTR.

The first action that enables the WDCNTR to be reset is shown in Step 3 in Table 3-10. The WDCNTR is not
actually reset until step 6. Step 8 again re-enables the WDCNTR to be reset and step 9 resets the WDCNTR.
Step 10 again re-enables the WDCNTR to be reset. Writing the wrong key value to the WDKEY in step 11
causes no action, however the WDCNTR is no longer enabled to be reset and the 0xAA in step 12 now has no
effect.

If the watchdog is configured to reset the device, then a WDCR overflow or writing the incorrect value to the
WDCR[WDCHK] bits resets the device and set the watchdog flag (WDRSN) in the reset cause register (RESC).
After a reset, the program can read the state of this flag to determine whether the reset was caused by the
watchdog. After doing this, the program can clear WDRSn to allow subsequent watchdog resets to be detected.
Watchdog resets are not prevented when the flag is set.

Table 3-10. Example Watchdog Key Sequences

Step Value Written to WDKEY  Result
1 OxAA No action
2 OxAA No action
3 0x55 WDCNTR is enabled to be reset if next value is OxAA.
4 0x55 WDCNTR is enabled to be reset if next value is OxAA.
5 0x55 WDCNTR is enabled to be reset if next value is 0xAA.
6 OxAA WDCNTR is reset.
7 OxAA No action
8 0x55 WDCNTR is enabled to be reset if next value is 0xAA.
9 OxAA WDCNTR is reset.
10 0x55 WDCNTR is enabled to be reset if next value is OxAA.
1" 0x32 Improper value written to WDKEY.
No action, WDCNTR no longer enabled to be reset by next OxAA.
12 0xAA No action due to previous invalid value.
13 0x55 WDCNTR is enabled to be reset if next value is OxAA.
14 OxAA WDCNTR is reset.
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3.9.2 Minimum Window Check

To complement the timeout mechanism, the watchdog also contains an optional "windowing" feature that
requires a minimum delay between counter resets. This can help protect against error conditions that

bypass large parts of the normal program flow but still include watchdog handling. Since watchdog runs on
WROSCDIV8 (2.5MHz to 8.75MHz range), the WDWCR.MIN value configuration and the WDKEY update
periodicity by software have to consider the frequency variance of WROSCDIV8. Table 3-11 shows the minimum
and maximum values of window.

To set the window minimum, write the desired minimum watchdog count to the WDWCR register. This value
takes effect after the next WDKEY sequence. From then on, any attempt to service the watchdog when
WDCNTR is less than WDWCR triggers a watchdog interrupt or reset. When WDCNTR is greater than or equal
to WDWCR, the watchdog can be serviced normally.

At reset, the window minimum is zero, which disables the windowing feature.

Table 3-11. Minimum Window Configuration

WDCLK WDCLK WDWCR.MIN WROSCDIV8 WDCLK Period Window Window

PRESCALE PRECLKDIV Frequency (Hz) (sec) Minimum (sec) | Maximum (sec)
1 512 32 2.50E+06 2.05E-04 2.05E-04 5.24E-02
8.75E+06 5.85E-05 1.87E-03 1.50E-02

3.9.3 Watchdog Reset or Watchdog Interrupt Mode

The watchdog can be configured in the SCSR register to either reset the device (WDRST) or assert an interrupt
(WDINT), if the watchdog counter reaches the maximum value. The behavior of each condition is:

* Reset mode: If the watchdog is configured to reset the device, then the WDRST signal pulls the device reset
(XRS) pin low for 512 SECCLK cycles when the watchdog counter reaches the maximum value.

* Interrupt mode: When the watchdog counter expires, an interrupt is asserted by driving the WDINT signal
low for 512 SECCLK cycles. The falling edge of WDINT triggers a WAKEINT interrupt in the PIE if enabled.
Because the PIE is edge-triggered, re-enabling the WAKEINT while WDINT is active does not produce a
duplicate interrupt.

To avoid unexpected behavior, software must not change the configuration of the watchdog while WDINT is
active. For example, changing from interrupt mode to reset mode while WDINT is active immediately resets
the device. Disabling the watchdog while WDINT is active causes a duplicate interrupt if the watchdog is
later re-enabled. If a debug reset is issued while WDINT is active, the reset cause register (RESC) shows a
watchdog reset. The WDINTS bit in the SCSR register can be read to determine the current state of WDINT.
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3.9.4 Watchdog Operation in Low Power-Modes

In IDLE mode, the watchdog interrupt (WDINT) signal can generate an interrupt to the CPU to take the CPU out
of IDLE mode. As with any other peripheral, the watchdog interrupt triggers a WAKE interrupt in the PIE during
IDLE mode. Software must determine which peripheral caused the interrupt.

Note
If the watchdog interrupt is used to wake-up from an IDLE low-power mode condition, software must
make sure that the WDINT signal goes back high before attempting to reenter the IDLE mode. The
WDINT signal is held low for 512 SECCLK cycles when the watchdog interrupt is generated. The
current state of WDINT can be determined by reading the watchdog interrupt status bit (WDINTS) bit
in the SCSR register. WDINTS follows the state of WDINT by 2 SYSCLKOUT cycles.

In HALT mode, the internal oscillators and watchdog timer are kept active if the user sets
CLKSRCCTL1.WDHALTI = 1. A watchdog reset can wake the system from HALT mode, but a watchdog
interrupt cannot wake the system.

3.9.5 Emulation Considerations

The watchdog module behaves as follows under various debug conditions:

CPU Suspended When the CPU is suspended, the watchdog clock (WDCLK) is
suspended.

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

Real-Time Single-Step Mode When the CPU is in real-time single-step mode, the watchdog clock

(WDCLK) is suspended. The watchdog remains suspended even within
real-time interrupts.

Real-Time Run-Free Mode When the CPU is in real-time run-free mode, the watchdog operates as
normal.
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3.10 Low-Power Modes
This device has HALT, IDLE, and STANDBY as clock-gating low-power modes.

All low-power modes are entered by setting the LPMCR register and executing the IDLE instruction. More
information about this instruction can be found in the TMS320C28x CPU and Instruction Set Reference Guide.

Low-power modes must not be entered into while a Flash program or erase operation is ongoing. Entering
HALT stops all CPU and peripheral activities. This includes active transmissions and control algorithms. When
preparing to enter HALT mode, the application must make sure that the system is prepared to enter a period of
inactivity.

Before entering HALT mode check the value of the GPIODAT register of the pin selected for HALT wake-up
(GPIOLPMSELO/1) prior to entering the low-power mode to make sure that the wake event has not already been
asserted.

3.10.1 Clock-Gating Low-Power Modes

IDLE and HALT modes on this device are similar to those on other C28x devices. Table 3-12 describes the effect
on the system when any of the clock-gating low-power modes are entered.

Table 3-12. Effect of Clock-Gating Low-Power Modes on the Device

Modules/

Clock Domain IDLE STANDBY HALT
SYSCLK Active Gated Gated
CPUCLK Gated Gated Gated
Clock to modules connected Active Gated Gated
to PERx.SYSCLK
WDCLK Active Active Gated if CLKSRCCTL1.WDHALTI =0
PLL Powered Powered Software must power down PLL before entering HALT.
Flash(!) Powered Powered Powered
XTAL@) Powered Powered Powered

(1)  The Flash module is not powered down by hardware in any LPM. The Flash module can be powered down using software, if required
by the application. For more information, see Chapter 6.

(2) The XTAL is not powered down by hardware in any LPM. The XTAL can be powered down using software by setting the
XTALCR.OSCOFF bit to 1. This can be done at any time during the application, if the XTAL is not required.

Note
Writing the WDHALT] bit unlocks the PLL and clear the SYSPLLSTS.LOCKS bit.

3.10.2 IDLE

IDLE is a standard feature of the C28x CPU. In this mode, the CPU clock is gated while all peripheral clocks are
left running. IDLE can thus be used to conserve power while a CPU is waiting for peripheral events.

Any enabled interrupt wakes up the CPU from IDLE mode.
To enter IDLE mode, set LPMCR.LPM to 0x0 and execute the IDLE instruction.

The CPU resumes normal operations upon any enabled interrupt event.
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3.10.3 STANDBY

STANDBY is a more aggressive low-power mode that gates both the CPU clock and any peripheral clocks
derived from the CPU's SYSCLK. The watchdog, however, is left active. STANDBY is best designed for an
application where the wake-up signal comes from an external system (or CPU subsystem) rather than a
peripheral input.

An NMI (or optionally, a watchdog interrupt or a configured GPIO) can wake the CPU from STANDBY mode.
Each GPIO can be configured to wake the CPU when the GPIOs are driven active-low. Upon wakeup, the CPU
receives the WAKEINT interrupt if configured.

To enter STANDBY mode:

1. Set LPMCR.LPM to Ox1.

2. Enable the WAKEINT interrupt in the PIE.

3. For watchdog interrupt wakeup, set LPMCR.WDINTE to 1 and configure the watchdog to generate
interrupts.

4. For GPIO wakeup, set GRIOLPMSELO and GPIOLPMSEL1 to connect the chosen GPIOs to the LPM
module, and set LPMCR.QUALSTDBY to select the number of OSCCLK cycles for input qualification.

5. Execute the IDLE instruction to enter STANDBY.

To wake up from STANDBY mode:

1. Configure the desired GPIO to trigger the wakeup.

2. Drive the selected GPIO signal low; the signal must remain low for the number of OSCCLK cycles specified
in the QUALSTDBY bits in the LPMCR register. If the signal is sampled high during this period, the count
restarts.

At the end of the qualification period, the PLL enables the CLKIN to the CPU and the WAKEINT interrupt is
latched in the PIE block.

The CPU is now out of STANDBY mode and can resume normal execution.
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3.10.4 HALT

HALT is a global low-power mode that gates almost all system clocks and allows for power-down of oscillators
and analog blocks.

Unlike on other C2000™ devices, HALT mode does not automatically power down the XTAL upon HALT entry.
Additionally, if the XTAL is not powered on, waking up from HALT mode does not automatically power on the
XTAL. The XTALCR.OSCOFF bit has been added to power on and off the XTAL circuitry when not needed
through application software.

For applications that require minimal power consumption during HALT mode, application software must power
off the XTAL prior to entering HALT. If the OSCCLK source is configured to be XTAL, the application must first
switch the OSSCLK source to WROSCDIV8 or SYSOSCDIV4 prior to setting XTALCR.OSCOFF.

Each GPIO can be configured to wake up the system from HALT. No other wakeup option is available. However,
the watchdog timer can still be clocked and can be configured to produce a watchdog reset if a timeout
mechanism is needed. On wakeup, the CPU receives a WAKEINT interrupt.

To enter HALT mode:

1. Enable the WAKEINT interrupt in the PIE.

2. Set LPMCR.LPM to 0x2. Set GPIOLPMSELO and GPIOLPMSEL1 to connect the chosen GPIOs to the LPM
module.

3. Set CLKSRCCTL1.WDHALTI to 1 to keep the watchdog timer active and WROSCDIV8 and SYSOSCDIV4
powered up in HALT.

4. Set CLKSRCCTL1.WDHALTI to 0 to disable the watchdog timer.

5. Execute the IDLE instruction to enter HALT.

If an interrupt or NMI is received while the IDLE instruction is in the pipeline, the system begins executing the
WAKEINT ISR. After HALT wakeup, ISR execution resumes where execution left off.

Note
Before entering HALT mode, if the system PLL is locked (SYSPLL.LOCKS = 1), the PLL must also be
connected to the system clock (PLLCTL.PLLCLKEN = 1). Otherwise, the device never wakes up.

To wake up from HALT mode:

1. Drive the selected GPIO low for a minimum 5us. This activates the WAKEINT PIE interrupt.

2. Drive the wake-up GPIO high again to initiate the powering up of the SYSPLL

3. Wait 16ps plus 1024 OSCLK cycles to allow the PLLs to lock and the WAKEINT ISR to be latched.
4. Execute the WAKEINT ISR.

The device is now out of HALT mode and can resume normal execution.
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3.11 Memory Controller Module
On this device, the MO, M1, and GSx RAMs are dedicated to the CPU.

All these RAMs are highly configurable to achieve control for write access and fetch access from different
controllers. All dedicated RAMs are enabled with the ECC feature (both data and address) and shared RAMs are
enabled with the parity feature (both data and address). Some of the dedicated memories are secure memory

as well. Refer to Chapter 5 for more details. Each RAM has a controller that takes care of the access protection/
security related checks and ECC/Parity features for that RAM. Figure 3-14 shows the configuration of these
RAMs.

CPU MO RAM =P

CPU
> CPUGSx RAM

CPU M1 RAM =P

Figure 3-14. Memory Architecture

3.11.1 Dedicated RAM (Mx RAM)

This device has two dedicated RAM blocks: MO and M1. MO and M1 memories are small blocks of memory that
are tightly coupled with the CPU. Only the CPU has access to these memories. No other controllers have access
to these memories.

All dedicated RAMs have the ECC feature.
3.11.2 Global Shared RAM (GSx RAM)

RAM blocks that are accessible from the CPU and DMA are called global shared RAMs (GSx RAMs). Table 3-13
shows the features of the GSx RAM.

The shared RAM has different levels of access protection which can be enabled or disabled by configuring
specific bits in the GSXACCPROT registers.

Access protection configuration for the GSx RAM block can be locked by the user to prevent further updates to
this bit field. The user can also choose to permanently lock the configuration to individual bit fields by setting
the specific bit fields in the GSxCOMMIT register (refer to the register description for more details). Once a
configuration is committed for a particular GSx RAM block, the configuration can not be changed further until a
CPU.SYSRS is issued.

Table 3-13. Global Shared RAM

CPU (Fetch) CPU (Read) CPU (Write) CPU.DMA (Read) CPU.DMA (Write)
Yes Yes Yes Yes Yes
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3.11.3 Access Arbitration

For a shared RAM, multiple accesses can happen at any given time. The maximum number of accesses to any
shared RAM at any given time depends on the type of shared RAM. On this device, a combination of a fixed and
round robin scheme is followed to arbitrate multiple access at any given time.

The following is the order of fixed priority for CPU accesses:

1. Data Write/Program Write
2. Data Read
3. Program Read/Program Fetch

Figure 3-15 represents the arbitration scheme on global shared memories.

CPU-DWRITE —m CIPU Round Robin Arbitration
CPU-DREAD —p| FX€d | o)
CPU-PREAD/FETCH —»| | HOMItY RR.CPU
i - Arbiter
CPU.DMA READ/WRITE —» T i
RR-CPU.DMA

Figure 3-15. Arbitration Scheme on Global Shared Memories

3.11.4 Memory Error Detection, Correction, and Error Handling

These devices have memory error detection and correction features to satisfy safety standards requirements.
These requirements warrant the addition of detection mechanisms for finite dangerous failures.

In this device, all the shared RAMs have parity protection. The parity scheme used is even parity. Parity covers
the data bits stored in memory as well as address.

Parity calculation is done inside the memory controller module and calculated. Parity is written into the memory
along with the data. Parity is computed for 16-bit data; hence, for each 32-bits of data, there are three 3-bit
parity, two of the codes are for data and a third code for the address.

3.11.4.1 Error Detection and Correction

Error detection is done while reading the data from memory. The error detection is performed for data as well as
address. For parity memory, only a single-bit error gets detected. These errors are called uncorrectable errors.
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3.11.4.2 Error Handling

For each correctable error, the count in the correctable error count register increments by one. When the value in
this count register becomes equal to the value configured in the correctable error threshold register, an interrupt
is generated to the CPU, if the interrupt is enabled in the correctable interrupt enable register. The user needs to
configure the correctable error threshold register based on the system requirements. Also, the address for which
the error occurred, gets latched into a register and a flag also gets set in a status register.

If there are uncorrectable errors, an NMI gets generated for the CPU. In this case also, the address for which the
error occurred gets latched into a register, and a flag gets set in a status register.

Table 3-14 summarizes different error situations that can arise. These need to be handled appropriately in the
software, using the status and interrupt indications provided.

Table 3-14. Error Handling in Different Scenarios

Access Type Error Found In Error Type Status Indication Error Notification
Reads Data read from Uncorrectable Error Yes - CPU Read Error Address Register NMI for CPU access
memory (Single-bit error for Data returned to CPU is incorrect

Parity RAMs or
Double bit Error for

ECC RAMs)
Reads Data read from Single-bit error for  Yes - CPU Read Error Address Register Interrupt when error counter reaches the
memory ECC RAMs Increment single error counter user programmable threshold for single
errors
Reads Data read from PIE Parity error Yes - PIE Parity Error sets bit in Bit setin MEM_CFG_REGS
memory MEM_CFG_REGS
Reads Address Address error Yes - CPU Read Address Error Register NMI to CPU for CPU access

Data returned to CPU is incorrect

Note
In the case of an uncorrectable error during fetch on the CPU, there is the possibility of getting an
ITRAP before an NMI exception, since garbage instructions enter into the CPU pipeline before the
NMI gets generated.

During debug accesses, correctable and uncorrectable errors are masked.
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3.11.5 Application Test Hooks for Error Detection and Correction

Since error detection and correction logic is part of safety critical logic, safety applications need to make sure
that the logic is always working fine (during run time also). To enable this, a test mode is provided, in which a
user can modify the data bits (without modifying the Parity bits) or Parity bits directly. Using this feature, an Parity
error can be injected into data.

Note
The memory-map for Parity bits and data bits are the same. The user must choose a different test
mode to access Parity bits. In test mode, all access to memories (data as well as Parity) must be done
as 32-bit access only.

Table 3-15 shows the bit mapping for the Parity bits when the bits are read in RAMTEST mode using the
respective addresses.

Table 3-15. Mapping of Parity Bits in Read Data from Parity Address Map

Data Bits Location in Read Data Content (Parity Memory)
0 Parity for lower 16 bits of data
7:1 Not Used
8 Parity for upper 16 bits of data
15:9 Not Used
16 Parity for address
31:17 Not Used

3.11.6 RAM Initialization

To make sure that read/fetch from uninitialized RAM locations do not cause parity errors, the RAM_INIT feature
is provided for each memory block. Using this feature, any RAM block can be initialized with 0x0 data and
respective Parity bits accordingly. This can be initiated by setting the INIT bit to 1 for the specific RAM block in
INIT registers. To check the status of RAM initialization, software can poll for the INITDONE bit for that RAM
block in the INITDONE register to be set. Unless this bit gets set, no access must be made to that RAM memory
block.

Note
None of the masters can access the memory while initialization is taking place. If memory is accessed
before RAMINITDONE is set, the memory read/write as well as initialization does not happen
correctly.
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3.12 JTAG

Gel files perform certain initialization tasks. This helps the users in a debug environment. However, when
executed standalone (without the emulator connected) the application can not work as expected, since there is
no gel file to perform those initializations. For example, gel file disables watchdog. If user code does not service
the watchdog in the application (or fails to disable the watchdog), there is a difference in how the application
behaves with the debugger and without the debugger.

Common tasks performed by the gel files (but not boot-ROM):
* On Reset:
— Disable Flash ECC on some devices.
» Disabling ECC only when using Flash API functions, see the Flash API User Guide for details.
Otherwise, Tl suggests to always program ECC and enable ECC-check.
— Disable Watchdog
— Select real-time mode or C28x mode
* On Restart:
— Select real-time mode or C28x mode
— Clear IER and IFR
* On Target Connect:
— Select real-time mode or C28x mode

For more information, see C2000 MCU JTAG Connectivity Debug Application Note.
3.12.1 JTAG Noise and TAP_STATUS

The TAP_STATUS register reflects the status of the JTAG TAP at any given time. Normally when no JTAG

is connected to the device, the status can be IDLE. In some cases with excessive PCB noise, there can be
unwanted TMS and TCK toggles that take JTAG out of the IDLE state. When persistent, this can ultimately

lead to unwanted activation of the JTAG Boundary Scan or some other JTAG mode that can interfere with the
intended application. To avoid this scenario, place strong enough pull resistors on the board to prevent noise
from activating JTAG. As a debug tool, the TAP_STATUS register can be polled by the application code to detect
if this is a cause of device disturbance. The SOFTPRES40[JTAG_nTRST] register can also be used to reset the
JTAG TAP through software. Use this reset register with caution, as this prevents connecting a debugger unless
the code qualifies writes to this register with some other GPIO state or other means to distinguish between noise
and debugger accesses.
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3.13 System Control Register Configuration Restrictions

Memory-mapped registers in the System Control operate on OSCCLK clock domain; hence, any CPU writes
to these registers requires a delay between subsequent writes otherwise a second write can be lost. The
application needs to take this into consideration and add a delay in terms of the number of NOP instructions

after every write to these registers that are mentioned in Table 3-16. The formula to compute delay between
subsequent writes:

Delay (in SYSCLK cycles) = 3 x (FsyscLk ¥ FosccLk) + 9

For Example - For SYSCLK = 160MHz

Delay (in SYSCLK cycles) = 3 x (160MHz + 8MHz) + 9 = 69 SYSCLK cycles
Table 3-16. System Control Registers Impacted

Registers requiring delay after every write
PERCLKDIVSEL
SYSCLKDIVSEL

SYSPLLCTL

SYSPLLMULT

WDCR

XCLKOUTDIVSEL

XTALCR

CLKSRCCTL1

CLKSRCCTL2

CLKSRCCTL3

CPU1TMR2CTL (TMR2CLKCTL)
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3.14 Software
3.14.1 SYSCTL Examples

NOTE: These examples are located in the C2000Ware installation at the following location:
C2000Ware_VERSION#/driverlib/DEVICE_GPN/examples/CORE_IF_MULTICORE/sysctl

Cloud access to these examples is available at the following link: dev.ti.com C2000Ware Examples.
3.14.1.1 Missing clock detection (MCD)
FILE: sysctl_ex1_missing_clock_detection.c

This example demonstrates the missing clock detection functionality and the way to handle it. Once the MCD is
simulated by disconnecting the OSCCLK to the MCD module an NMI would be generated. This NMI determines
that an MCD was generated due to a clock failure which is handled in the ISR.

Before an MCD the clock frequency would be as per device initialization (160Mhz). Post MCD the frequency
would move to SYSOSCDIV4.

The example also shows how we can lock the PLL after missing clock, detection, by first explicitly switching
the clock source to SYSOSCDIV4, resetting the missing clock detect circuit and then re-locking the PLL. Post a
re-lock the clock frequency would be 160Mhz but using the SYSOSCDIV4 as clock source.

External Connections
¢ None.

Watch Variables

» fail - Indicates that a missing clock was either not detected or was not handled correctly.

* mcd_clkfail_isr - Indicates that the missing clock failure caused an NMI to be triggered and called an the ISR
to handle it.

* mcd_detect - Indicates that a missing clock was detected.

» result - Status of a successful handling of missing clock detection

3.14.1.2 XCLKOUT (External Clock Output) Configuration
FILE: sysctl_ex2_xclkout_config.c

This example demonstrates how to configure the XCLKOUT pin for observing internal clocks through an external
pin, for debugging and testing purposes.

In this example, we are using SYSOSCDIV4 as the XCLKOUT clock source and configuring the divider as 8.
Expected frequency of XCLKOUT = (SYSOSCDIV4 freq)/8 = 8/8 = 1MHz

View the XCLKOUT on GPIO16 using an oscilloscope.
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3.15 SYSCTRL Registers
This section describes the SYSCTRL registers.
3.15.1 SYSCTRL Base Address Table

Table 3-17. SYSCTRL Base Address Table

Bit Field Name
T — S — DriverLib Name Base Address CPU1.DMA Pipeline Protected
CpuTimerORegs CPUTIMER_REGS CPUTIMERO_BASE 0x0000_0C00 - -
CpuTimer1Regs CPUTIMER_REGS CPUTIMER1_BASE 0x0000_0C08 - -
CpuTimer2Regs CPUTIMER_REGS CPUTIMER2_BASE 0x0000_0C10 - -
PieCtrIRegs PIE_CTRL_REGS PIECTRL_BASE 0x0000_0CEO - -
PieVectTable PIE_VECT_TABLE PIEVECTTABLE_BASE 0x0000_0D00 - -
WdRegs WD_REGS WD_BASE 0x0000_7000 - YES
NmilntruptRegs NMI_INTRUPT_REGS NMI_BASE 0x0000_7060 - YES
XintRegs XINT_REGS XINT_BASE 0x0000_7070 - YES
SyncSocRegs SYNC_SOC_REGS SYNCSOC_BASE 0x0000_7940 - YES
DmaClaSrcSelRegs DMA*CL"?AE*gQC*SEL* DMACLASRCSEL_BASE 0x0000_7980 - YES
DevCfgRegs DEV_CFG_REGS DEVCFG_BASE 0x0005_D000 - YES
ClkCfgRegs CLK_CFG_REGS CLKCFG_BASE 0x0005_D200 - YES
CpuSysRegs CPU_SYS_REGS CPUSYS_BASE 0x0005_D300 - YES
SysStatusRegs SYS_STATUS_REGS SYSSTAT_BASE 0x0005_D400 - YES
MemCfgRegs MEM_CFG_REGS MEMCFG_BASE 0x0005_F400 - YES
MemoryErrorRegs MEMORE—GESRROR—R MEMORYERROR_BASE 0x0005_F540 - YES
RomWaitStateRegs ROM—WAI‘_:E—SSTATE—R ROMWAITSTATE_BASE 0x0005_F580 - YES
TestErrorRegs TEST_ERROR_REGS TESTERROR_BASE 0x0005_F590 - YES
UidRegs UID_REGS UID_BASE 0x0007_2172 - -
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3.15.2 CPUTIMER_REGS Registers

Table 3-18 lists the memory-mapped registers for the CPUTIMER_REGS registers. All register offset addresses
not listed in Table 3-18 should be considered as reserved locations and the register contents should not be
modified.

Table 3-18. CPUTIMER_REGS Registers

Offset Acronym Register Name Write Protection
Oh TIM CPU-Timer, Counter Register
2h PRD CPU-Timer, Period Register
4h TCR CPU-Timer, Control Register
6h TPR CPU-Timer, Prescale Register
7h TPRH CPU-Timer, Prescale Register High

Complex bit access types are encoded to fit into small table cells. Table 3-19 shows the codes that are used for
access types in this section.

Table 3-19. CPUTIMER_REGS Access Type Codes

Access Type ‘ Code ‘ Description
Read Type
R ‘ R ‘ Read
Write Type
W w Write
wicC W Write
1C 1 to clear
Reset or Default Value
-n Value after reset or the default
value
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3.15.2.1 TIM Register (Offset = 0h) [Reset = 0000FFFFh]
TIM is shown in Figure 3-16 and described in Table 3-20.
Return to the Summary Table.
CPU-Timer, Counter Register
Figure 3-16. TIM Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MSW Lsw
R/W-0h R/W-FFFFh

Table 3-20. TIM Register Field Descriptions

Bit Field Type Reset

Description

31-16 MSW R/W Oh

CPU-Timer Counter Registers

The TIMH register holds the high 16 bits of the current 32-bit

count of the timer. The TIMH:TIM decrements by one every
(TDDRH:TDDR+1) clock cycles, where TDDRH:TDDR is the timer
prescale dividedown value. When the TIMH:TIM decrements to zero,
the TIMH:TIM register is reloaded with the period value contained

in the PRDH:PRD registers. The timer interrupt (TINT) signal is
generated.

Reset type: SYSRSn

15-0 LSW R/W FFFFh

CPU-Timer Counter Registers

The TIM register holds the low 16 bits of the current 32-bit

count of the timer. The TIMH:TIM decrements by one every
(TDDRH:TDDR+1) clock cycles, where TDDRH:TDDR is the timer
prescale dividedown value. When the TIMH:TIM decrements to zero,
the TIMH:TIM register is reloaded with the period value contained

in the PRDH:PRD registers. The timer interrupt (TINT) signal is
generated.

Reset type: SYSRSn
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3.15.2.2 PRD Register (Offset = 2h) [Reset = 0000FFFFh]
PRD is shown in Figure 3-17 and described in Table 3-21.
Return to the Summary Table.

CPU-Timer, Period Register

Figure 3-17. PRD Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

MSW LSW
R/W-0h R/W-FFFFh

Table 3-21. PRD Register Field Descriptions
Bit Field Type Reset Description

31-16 MSW R/W Oh CPU-Timer Period Registers

The PRDH register holds the high 16 bits of the 32-bit period. When
the TIMH:TIM decrements to zero, the TIMH:TIM register is reloaded
with the period value contained in the PRDH:PRD registers, at the
start of the next timer input clock cycle (the output of the prescaler).
The PRDH:PRD contents are also loaded into the TIMH:TIM when
you set the timer reload bit (TRB) in the Timer Control Register
(TCR).

Reset type: SYSRSn

15-0 LSW R/W FFFFh CPU-Timer Period Registers

The PRD register holds the low 16 bits of the 32-bit period. When
the TIMH:TIM decrements to zero, the TIMH:TIM register is reloaded
with the period value contained in the PRDH:PRD registers, at the
start of the next timer input clock cycle (the output of the prescaler).
The PRDH:PRD contents are also loaded into the TIMH:TIM when
you set the timer reload bit (TRB) in the Timer Control Register
(TCR).

Reset type: SYSRSn
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3.15.2.3 TCR Register (Offset = 4h) [Reset = 0001h]
TCR is shown in Figure 3-18 and described in Table 3-22.
Return to the Summary Table.
CPU-Timer, Control Register
Figure 3-18. TCR Register
15 14 13 12 1 10 9 8
TIF TIE | RESERVED | FREE SOFT RESERVED
R/W1C-0h R/W-0h R-0h R/W-0h R/W-0h R-Oh
7 6 5 4 3 2 1 0
RESERVED \ TRB TSS ] RESERVED
R-0h R/W-0h R/W-0h R-1h

Table 3-22. TCR Register Field Descriptions
Bit Field Type Reset Description

15 TIF R/W1C Oh CPU-Timer Overflow Flag.

TIF indicates whether a timer overflow has happened since TIF was
last cleared. TIF is not cleared automatically and does not need to be
cleared to enable the next timer interrupt.

Reset type: SYSRSn

Oh (R/W) = The CPU-Timer has not decremented to zero.

Writes of O are ignored.

1h (R/W) = This flag gets set when the CPU-timer decrements to
zero.

Writing a 1 to this bit clears the flag.

14 TIE R/W Oh CPU-Timer Interrupt Enable.

Reset type: SYSRSn

Oh (R/W) = The CPU-Timer interrupt is disabled.

1h (R/W) = The CPU-Timer interrupt is enabled. If the timer
decrements to zero, and TIE is set, the timer asserts its interrupt

request.
13-12 RESERVED R Oh Reserved
1" FREE R/W Oh If the FREE bit is set to 1, then, upon a software breakpoint, the

timer continues to run. If FREE is 0, then the SOFT bit controls the
emulation behavior.

Reset type: SYSRSn

0Oh (R/W) = Stop after the next decrement of the TIMH:TIM (hard
stop)

(SOFT bit controls the emulation behavior)

1h (R/W) = Free Run

(SOFT bit is don't care, counter is free running)

10 SOFT R/W Oh If the FREE bit is set to 1, then, upon a software breakpoint, the
timer continues to run (that is, free runs). In this case, SOFT is a
don't care. But if FREE is 0, then SOFT takes effect.

Reset type: SYSRSn

Oh (R/W) = Stop after the next decrement of the TIMH:TIM (hard
stop).

(ONLY if FREE=0, if FREE=1 this bit is don't care)

1h (R/W) = Stop after the TIMH:TIM decrements to 0 (soft stop)
In the SOFT STOP mode, the timer generates an interrupt before
shutting down (since reaching 0 is the interrupt causing condition).
(ONLY if FREE=0, if FREE=1 this bit is don't care)

9-6 RESERVED R Oh Reserved
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Table 3-22. TCR Register Field Descriptions (continued)

Bit

Field

Type

Reset

Description

TRB

R/W

Oh

Timer reload

Reset type: SYSRSn

Oh (R/W) = The TRB bit is always read as zero. Writes of 0 are
ignored.

1h (R/W) = When you write a 1 to TRB, the TIMH:TIM is loaded with
the value in the PRDH:PRD,

and the prescaler counter (PSCH:PSC) is loaded with the value in
the timer dividedown

register (TDDRH:TDDR).

TSS

R/W

Oh

CPU-Timer stop status bit.

TSS is a 1-bit flag that stops or starts the CPU-timer.

Reset type: SYSRSn

Oh (R/W) = Reads of 0 indicate the CPU-timer is running.

To start or restart the CPU-timer, set TSS to 0. At reset, TSS is
cleared to 0 and the

CPU-timer immediately starts.

1h (R/W) = Reads of 1 indicate that the CPU-timer is stopped.
To stop the CPU-timer, set TSS to 1.

3-0

RESERVED

1h

Reserved
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3.15.2.4 TPR Register (Offset = 6h) [Reset = 0000h]
TPR is shown in Figure 3-19 and described in Table 3-23.

Return to the Summary Table.

CPU-Timer, Prescale Register

Figure 3-19. TPR Register

15

14 13

12 1 10 9 8

PSC

R-0Oh

TDDR

R/W-0h

Table 3-23. TPR Register Field Descriptions

Bit

Field

Type

Reset Description

15-8

PSC

R

Oh CPU-Timer Prescale Counter.

These bits hold the current prescale count for the timer. For every
timer clock source cycle that the PSCH:PSC value is greater than
0, the PSCH:PSC decrements by one. One timer clock (output

of the timer prescaler) cycle after the PSCH:PSC reaches 0, the
PSCH:PSC is loaded with the contents of the TDDRH:TDDR, and
the timer counter register (TIMH:TIM) decrements by one. The
PSCH:PSC is also reloaded whenever the timer reload bit (TRB)
is set by software. The PSCH:PSC can be checked by reading the
register, but it cannot be set directly. It must get its value from the
timer divide-down register

(TDDRH:TDDR). At reset, the PSCH:PSC is set to 0.

Reset type: SYSRSn

7-0

TDDR

R/W

Oh CPU-Timer Divide-Down.

Every (TDDRH:TDDR + 1) timer clock source cycles, the timer
counter register (TIMH:TIM) decrements by one. At reset, the
TDDRH:TDDR bits are cleared to 0. To increase the overall timer
count by an integer factor, write this factor minus one to the
TDDRH:TDDR bits. When the prescaler counter (PSCH:PSC)
value is 0, one timer clock source cycle later, the contents

of the TDDRH:TDDR reload the PSCH:PSC, and the TIMH:TIM
decrements by one. TDDRH:TDDR also reloads the PSCH:PSC
whenever the timer reload bit (TRB) is set by software.

Reset type: SYSRSn
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3.15.2.5 TPRH Register (Offset = 7h) [Reset = 0000h]
TPRH is shown in Figure 3-20 and described in Table 3-24.
Return to the Summary Table.
CPU-Timer, Prescale Register High
Figure 3-20. TPRH Register

15 14 13 12 1 10 9 8
PSCH
R-0Oh
7 6 5 4 3 2 1 0
TDDRH
R/W-0h

Table 3-24. TPRH Register Field Descriptions

Bit Field Type Reset Description

15-8 PSCH R Oh See description of TIMERXTPR.
Reset type: SYSRSn

7-0 TDDRH R/W Oh See description of TIMERXTPR.
Reset type: SYSRSn
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3.15.3 PIE_CTRL_REGS Registers

Table 3-25 lists the memory-mapped registers for the PIE_CTRL_REGS registers. All register offset addresses
not listed in Table 3-25 should be considered as reserved locations and the register contents should not be
modified.

Table 3-25. PIE_CTRL_REGS Registers

Offset Acronym Register Name Write Protection
Oh PIECTRL ePIE Control Register
1h PIEACK Interrupt Acknowledge Register
2h PIEIER1 Interrupt Group 1 Enable Register
3h PIEIFR1 Interrupt Group 1 Flag Register
4h PIEIER2 Interrupt Group 2 Enable Register
5h PIEIFR2 Interrupt Group 2 Flag Register
6h PIEIER3 Interrupt Group 3 Enable Register
7h PIEIFR3 Interrupt Group 3 Flag Register
8h PIEIER4 Interrupt Group 4 Enable Register
%h PIEIFR4 Interrupt Group 4 Flag Register
Ah PIEIER5S Interrupt Group 5 Enable Register
Bh PIEIFR5 Interrupt Group 5 Flag Register
Ch PIEIER6 Interrupt Group 6 Enable Register
Dh PIEIFR6 Interrupt Group 6 Flag Register
Eh PIEIER7 Interrupt Group 7 Enable Register
Fh PIEIFR7 Interrupt Group 7 Flag Register
10h PIEIER8 Interrupt Group 8 Enable Register
11h PIEIFR8 Interrupt Group 8 Flag Register
12h PIEIER9 Interrupt Group 9 Enable Register
13h PIEIFR9 Interrupt Group 9 Flag Register
14h PIEIER10 Interrupt Group 10 Enable Register
15h PIEIFR10 Interrupt Group 10 Flag Register
16h PIEIER11 Interrupt Group 11 Enable Register
17h PIEIFR11 Interrupt Group 11 Flag Register
18h PIEIER12 Interrupt Group 12 Enable Register
19h PIEIFR12 Interrupt Group 12 Flag Register

Complex bit access types are encoded to fit into small table cells. Table 3-26 shows the codes that are used for
access types in this section.

Table 3-26. PIE_CTRL_REGS Access Type Codes

Access Type Code Description
Read Type
R R Read
R-0 R Read
-0 Returns Os
Write Type
w w Write
W1S w Write
1S 1 to set
Reset or Default Value
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Table 3-26. PIE_CTRL_REGS Access Type Codes

(continued)

Access Type

Code

Description

-n

Value after reset or the default

value
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3.15.3.1 PIECTRL Register (Offset = 0h) [Reset = 0000h]
PIECTRL is shown in Figure 3-21 and described in Table 3-27.
Return to the Summary Table.
ePIE Control Register
Figure 3-21. PIECTRL Register
15 14 13 12 11 10 8
PIEVECT
R-0h
7 6 5 4 3 2 0
PIEVECT ENPIE
R-0h R/W-0h
Table 3-27. PIECTRL Register Field Descriptions
Bit Field Type Reset Description
15-1 PIEVECT R Oh These bits indicate the vector address of the vector fetched from the
ePIE vector table. The least significant bit of the address is ignored
and only bits 1 to 15 of the address are shown. The vector value
can be read by the user to determine which interrupt generated the
vector fetch.
Note: When a NMl is serviced, the PIEVECT bit-field does not reflect
the vector as it does for other interrupts.
Reset type: SYSRSn
0 ENPIE R/W Oh Enable vector fetching from ePIE block. This bit must be set to 1
for peripheral interrupts to work. All ePIE registers (PIEACK, PIEIFR,
PIEIER) can be accessed even when the ePIE block is disabled.
Reset type: SYSRSn
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3.15.3.2 PIEACK Register (Offset = 1h) [Reset = 0000h]
PIEACK is shown in Figure 3-22 and described in Table 3-28.

Return to the Summary Table.

Acknowledge Register

When an interrupt propagates from the ePIE to a CPU interrupt line, the interrupt group's PIEACK bit is set. This

prevents other interrupts in that group from propagating to the CPU while the first interrupt is handled. Writing a

1 to a PIEACK bit clears it and allows another interrupt from the corresponding group to propagate. ISRs for PIE
interrupts should clear the group's PIEACK bit before returning from the interrupt.

Writes of 0 are ignored.

Figure 3-22. PIEACK Register

15 14 13 12 11 10 9 8
ACK12 | ACK11 | Ackio |  ACK9
R/W18S-0h R/W1S-0h R/W1S-0h R/W1S-0h
7 6 5 4 3 2 1 0
ACK8 ACK7 ACK6 ACK5 ACK4 | ACK3 | ACK2 |  AcKI
R/W1S-0h R/W1S-0h R/W1S-0h R/W1S-0h R/W18S-0h R/W1S-0h R/W1S-0h R/W1S-0h
Table 3-28. PIEACK Register Field Descriptions
Bit Field Type Reset Description
15-12 RESERVED R-0 Oh Reserved
11 ACK12 R/W1S Oh Acknowledge PIE Interrupt Group 12
Reset type: SYSRSn
10 ACK11 R/W1S Oh Acknowledge PIE Interrupt Group 11
Reset type: SYSRSn
9 ACK10 R/W1S Oh Acknowledge PIE Interrupt Group 10
Reset type: SYSRSn
8 ACK9 R/W1S Oh Acknowledge PIE Interrupt Group 9
Reset type: SYSRSn
7 ACK8 R/W1S Oh Acknowledge PIE Interrupt Group 8
Reset type: SYSRSn
6 ACK7 R/W1S Oh Acknowledge PIE Interrupt Group 7
Reset type: SYSRSn
5 ACK6 R/W1S Oh Acknowledge PIE Interrupt Group 6
Reset type: SYSRSn
4 ACK5 R/W1S Oh Acknowledge PIE Interrupt Group 5
Reset type: SYSRSn
3 ACK4 R/W1S Oh Acknowledge PIE Interrupt Group 4
Reset type: SYSRSn
2 ACK3 R/W1S Oh Acknowledge PIE Interrupt Group 3
Reset type: SYSRSn
1 ACK2 R/W1S Oh Acknowledge PIE Interrupt Group 2
Reset type: SYSRSn
0 ACK1 R/W1S Oh Acknowledge PIE Interrupt Group 1
Reset type: SYSRSn
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3.15.3.3 PIEIER1 Register (Offset = 2h) [Reset = 0000h]
PIEIER1 is shown in Figure 3-23 and described in Table 3-29.

Return to the Summary Table.

Interrupt Group 1 Enable Register
These register bits individually enable an interrupt within a group. They behave very much like the bits in the
CPU interrupt enable register (IER).

Setting a bit to 1 allows the corresponding interrupt to propagate to the CPU.
Setting a bit to 0 prevents the corresponding interrupt from propagating. Note that a peripheral interrupt signal
can still set the PIEIFR bit for the disabled interrupt.

Figure 3-23. PIEIER1 Register

15 14 13 12 1 10 9 8
RESERVED
R-0-0h
7 6 5 4 3 2 1 0
RESERVED INTx4 INTX3 INTx2 INTx1
R-0-0h R/W-0h R/W-0h R/W-0h R/W-0h
Table 3-29. PIEIER1 Register Field Descriptions
Bit Field Type Reset Description
15-4 RESERVED R-0 Oh Reserved
3 INTx4 R/W Oh Enable for Interrupt 1.4
Reset type: SYSRSn
2 INTx3 R/W Oh Enable for Interrupt 1.3
Reset type: SYSRSn
1 INTx2 R/W Oh Enable for Interrupt 1.2
Reset type: SYSRSn
0 INTx1 R/W Oh Enable for Interrupt 1.1
Reset type: SYSRSn
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3.15.3.4 PIEIFR1 Register (Offset = 3h) [Reset = 0000h]
PIEIFR1 is shown in Figure 3-24 and described in Table 3-30.
Return to the Summary Table.

Interrupt Group 1 Flag Register

These register bits indicate whether each interrupt in the group is currently pending. They behave very much like
the bits in the CPU interrupt flag register (IFR).

When a peripheral sends an interrupt, the corresponding bit is set. This bit is cleared when the interrupt
propagates to the CPU, at which point PIEACK is set.

NOTE: PIE IFR flags can be written to create software interrupts.

The IFR flag will be cleared on a write of zero. Hence, when the intent is to fire an interrupt it may cause
inadvertent cancellation of other interrupts. It is recommended to use this only for testing or with extreme caution
in the application code. Reading the PIE IFR registers is safe.

Figure 3-24. PIEIFR1 Register

15 14 13 12 1 10 9 8
RESERVED
R-0-0Oh
7 6 5 4 3 2 1 0
RESERVED INTx4 INTx3 INTx2 INTX1
R-0-Oh R/W-0h R/W-0h R/W-0h R/W-0h

Table 3-30. PIEIFR1 Register Field Descriptions

Bit Field Type Reset Description
15-4 RESERVED R-0 Oh Reserved
3 INTx4 R/W Oh Flag for Interrupt 1.4
Reset type: SYSRSn
2 INTx3 R/W Oh Flag for Interrupt 1.3
Reset type: SYSRSn
1 INTx2 R/W Oh Flag for Interrupt 1.2
Reset type: SYSRSn
0 INTx1 R/W Oh Flag for Interrupt 1.1
Reset type: SYSRSn

SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025 F28E12x Real-Time Microcontrollers 11
Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

13 TEXAS

System Control and Interrupts

INSTRUMENTS

www.ti.com

3.15.3.5 PIEIER2 Register (Offset = 4h) [Reset = 0000h]
PIEIER2 is shown in Figure 3-25 and described in Table 3-31.

Return to the Summary Table.

Interrupt Group 2 Enable Register
These register bits individually enable an interrupt within a group. They behave very much like the bits in the
CPU interrupt enable register (IER).

Setting a bit to 1 allows the corresponding interrupt to propagate to the CPU.
Setting a bit to 0 prevents the corresponding interrupt from propagating. Note that a peripheral interrupt signal
can still set the PIEIFR bit for the disabled interrupt.

Figure 3-25. PIEIER2 Register

15 14 13 12 1 10 9 8
RESERVED
R-0-0h
7 6 5 4 3 2 1 0
RESERVED INTx4 INTX3 INTx2 INTx1
R-0-0h R/W-0h R/W-0h R/W-0h R/W-0h
Table 3-31. PIEIER2 Register Field Descriptions
Bit Field Type Reset Description
15-4 RESERVED R-0 Oh Reserved
3 INTx4 R/W Oh Enable for Interrupt 2.4
Reset type: SYSRSn
2 INTx3 R/W Oh Enable for Interrupt 2.3
Reset type: SYSRSn
1 INTx2 R/W Oh Enable for Interrupt 2.2
Reset type: SYSRSn
0 INTx1 R/W Oh Enable for Interrupt 2.1
Reset type: SYSRSn
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3.15.3.6 PIEIFR2 Register (Offset = 5h) [Reset = 0000h]
PIEIFR2 is shown in Figure 3-26 and described in Table 3-32.
Return to the Summary Table.

Interrupt Group 2 Flag Register

These register bits indicate whether each interrupt in the group is currently pending. They behave very much like
the bits in the CPU interrupt flag register (IFR).

When a peripheral sends an interrupt, the corresponding bit is set. This bit is cleared when the interrupt
propagates to the CPU, at which point PIEACK is set.

NOTE: PIE IFR flags can be written to create software interrupts.

The IFR flag will be cleared on a write of zero. Hence, when the intent is to fire an interrupt it may cause
inadvertent cancellation of other interrupts. It is recommended to use this only for testing or with extreme caution
in the application code. Reading the PIE IFR registers is safe.

Figure 3-26. PIEIFR2 Register

15 14 13 12 1 10 9 8
RESERVED
R-0-0Oh
7 6 5 4 3 2 1 0
RESERVED INTx4 INTx3 INTx2 INTX1
R-0-Oh R/W-0h R/W-0h R/W-0h R/W-0h

Table 3-32. PIEIFR2 Register Field Descriptions

Bit Field Type Reset Description
15-4 RESERVED R-0 Oh Reserved
3 INTx4 R/W Oh Flag for Interrupt 2.4
Reset type: SYSRSn
2 INTx3 R/W Oh Flag for Interrupt 2.3
Reset type: SYSRSn
1 INTx2 R/W Oh Flag for Interrupt 2.2
Reset type: SYSRSn
0 INTx1 R/W Oh Flag for Interrupt 2.1
Reset type: SYSRSn
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3.15.3.7 PIEIER3 Register (Offset = 6h) [Reset = 0000h]
PIEIERS is shown in Figure 3-27 and described in Table 3-33.

Return to the Summary Table.

Interrupt Group 3 Enable Register
These register bits individually enable an interrupt within a group. They behave very much like the bits in the
CPU interrupt enable register (IER).

Setting a bit to 1 allows the corresponding interrupt to propagate to the CPU.
Setting a bit to 0 prevents the corresponding interrupt from propagating. Note that a peripheral interrupt signal
can still set the PIEIFR bit for the disabled interrupt.

Figure 3-27. PIEIER3 Register

15 14 13 12 11 10 9 8
RESERVED
R-0-Oh
7 6 5 4 3 2 1 0
RESERVED INTx4 INTx3 INTx2 INTx1
R-0-Oh R/W-0h R/W-0h R/W-0h R/W-0h
Table 3-33. PIEIER3 Register Field Descriptions
Bit Field Type Reset Description
15-4 RESERVED R-0 Oh Reserved
3 INTx4 R/W Oh Enable for Interrupt 3.4
Reset type: SYSRSn
2 INTx3 R/W Oh Enable for Interrupt 3.3
Reset type: SYSRSn
1 INTx2 R/W Oh Enable for Interrupt 3.2
Reset type: SYSRSn
0 INTx1 R/W Oh Enable for Interrupt 3.1
Reset type: SYSRSn
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3.15.3.8 PIEIFR3 Register (Offset = 7h) [Reset = 0000h]
PIEIFRS3 is shown in Figure 3-28 and described in Table 3-34.
Return to the Summary Table.

Interrupt Group 3 Flag Register

These register bits indicate whether each interrupt in the group is currently pending. They behave very much like
the bits in the CPU interrupt flag register (IFR).

When a peripheral sends an interrupt, the corresponding bit is set. This bit is cleared when the interrupt
propagates to the CPU, at which point PIEACK is set.

NOTE: PIE IFR flags can be written to create software interrupts.

The IFR flag will be cleared on a write of zero. Hence, when the intent is to fire an interrupt it may cause
inadvertent cancellation of other interrupts. It is recommended to use this only for testing or with extreme caution
in the application code. Reading the PIE IFR registers is safe.

Figure 3-28. PIEIFR3 Register

15 14 13 12 1 10 9 8
RESERVED
R-0-0Oh
7 6 5 4 3 2 1 0
RESERVED INTx4 INTx3 INTx2 INTX1
R-0-Oh R/W-0h R/W-0h R/W-0h R/W-0h

Table 3-34. PIEIFR3 Register Field Descriptions

Bit Field Type Reset Description
15-4 RESERVED R-0 Oh Reserved
3 INTx4 R/W Oh Flag for Interrupt 3.4
Reset type: SYSRSn
2 INTx3 R/W Oh Flag for Interrupt 3.3
Reset type: SYSRSn
1 INTx2 R/W Oh Flag for Interrupt 3.2
Reset type: SYSRSn
0 INTx1 R/W Oh Flag for Interrupt 3.1
Reset type: SYSRSn
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3.15.3.9 PIEIER4 Register (Offset = 8h) [Reset = 0000h]
PIEIER4 is shown in Figure 3-29 and described in Table 3-35.

Return to the Summary Table.

Interrupt Group 4 Enable Register
These register bits individually enable an interrupt within a group. They behave very much like the bits in the
CPU interrupt enable register (IER).

Setting a bit to 1 allows the corresponding interrupt to propagate to the CPU.
Setting a bit to 0 prevents the corresponding interrupt from propagating. Note that a peripheral interrupt signal
can still set the PIEIFR bit for the disabled interrupt.

Figure 3-29. PIEIER4 Register

15 14 13 12 1 10 9 8
RESERVED
R-0-0h
7 6 5 4 3 2 1 0
RESERVED INTx4 INTX3 INTx2 INTx1
R-0-0h R/W-0h R/W-0h R/W-0h R/W-0h
Table 3-35. PIEIER4 Register Field Descriptions
Bit Field Type Reset Description
15-4 RESERVED R-0 Oh Reserved
3 INTx4 R/W Oh Enable for Interrupt 4.4
Reset type: SYSRSn
2 INTx3 R/W Oh Enable for Interrupt 4.3
Reset type: SYSRSn
1 INTx2 R/W Oh Enable for Interrupt 4.2
Reset type: SYSRSn
0 INTx1 R/W Oh Enable for Interrupt 4.1
Reset type: SYSRSn
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3.15.3.10 PIEIFR4 Register (Offset = 9h) [Reset = 0000h]
PIEIFR4 is shown in Figure 3-30 and described in Table 3-36.
Return to the Summary Table.

Interrupt Group 4 Flag Register

These register bits indicate whether each interrupt in the group is currently pending. They behave very much like
the bits in the CPU interrupt flag register (IFR).

When a peripheral sends an interrupt, the corresponding bit is set. This bit is cleared when the interrupt
propagates to the CPU, at which point PIEACK is set.

NOTE: PIE IFR flags can be written to create software interrupts.

The IFR flag will be cleared on a write of zero. Hence, when the intent is to fire an interrupt it may cause
inadvertent cancellation of other interrupts. It is recommended to use this only for testing or with extreme caution
in the application code. Reading the PIE IFR registers is safe.

Figure 3-30. PIEIFR4 Register

15 14 13 12 1 10 9 8
RESERVED
R-0-0Oh
7 6 5 4 3 2 1 0
RESERVED INTx4 INTx3 INTx2 INTX1
R-0-Oh R/W-0h R/W-0h R/W-0h R/W-0h

Table 3-36. PIEIFR4 Register Field Descriptions

Bit Field Type Reset Description
15-4 RESERVED R-0 Oh Reserved
3 INTx4 R/W Oh Flag for Interrupt 4.4
Reset type: SYSRSn
2 INTx3 R/W Oh Flag for Interrupt 4.3
Reset type: SYSRSn
1 INTx2 R/W Oh Flag for Interrupt 4.2
Reset type: SYSRSn
0 INTx1 R/W Oh Flag for Interrupt 4.1
Reset type: SYSRSn
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3.15.3.11 PIEIERS Register (Offset = Ah) [Reset = 0000h]
PIEIERS is shown in Figure 3-31 and described in Table 3-37.

Return to the Summary Table.

Interrupt Group 5 Enable Register
These register bits individually enable an interrupt within a group. They behave very much like the bits in the
CPU interrupt enable register (IER).

Setting a bit to 1 allows the corresponding interrupt to propagate to the CPU.
Setting a bit to 0 prevents the corresponding interrupt from propagating. Note that a peripheral interrupt signal
can still set the PIEIFR bit for the disabled interrupt.

Figure 3-31. PIEIERS5 Register

15 14 13 12 11 10 9 8
RESERVED
R-0-Oh
7 6 5 4 3 2 1 0
RESERVED INTx4 INTx3 INTx2 INTx1
R-0-Oh R/W-0h R/W-0h R/W-0h R/W-0h
Table 3-37. PIEIER5 Register Field Descriptions
Bit Field Type Reset Description
15-4 RESERVED R-0 Oh Reserved
3 INTx4 R/W Oh Enable for Interrupt 5.4
Reset type: SYSRSn
2 INTx3 R/W Oh Enable for Interrupt 5.3
Reset type: SYSRSn
1 INTx2 R/W Oh Enable for Interrupt 5.2
Reset type: SYSRSn
0 INTx1 R/W Oh Enable for Interrupt 5.1
Reset type: SYSRSn
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3.15.3.12 PIEIFRS5 Register (Offset = Bh) [Reset = 0000h]
PIEIFRS is shown in Figure 3-32 and described in Table 3-38.
Return to the Summary Table.

Interrupt Group 5 Flag Register

These register bits indicate whether each interrupt in the group is currently pending. They behave very much like
the bits in the CPU interrupt flag register (IFR).

When a peripheral sends an interrupt, the corresponding bit is set. This bit is cleared when the interrupt
propagates to the CPU, at which point PIEACK is set.

NOTE: PIE IFR flags can be written to create software interrupts.

The IFR flag will be cleared on a write of zero. Hence, when the intent is to fire an interrupt it may cause
inadvertent cancellation of other interrupts. It is recommended to use this only for testing or with extreme caution
in the application code. Reading the PIE IFR registers is safe.

Figure 3-32. PIEIFR5 Register

15 14 13 12 1 10 9 8
RESERVED
R-0-0Oh
7 6 5 4 3 2 1 0
RESERVED INTx4 INTx3 INTx2 INTX1
R-0-Oh R/W-0h R/W-0h R/W-0h R/W-0h

Table 3-38. PIEIFR5 Register Field Descriptions

Bit Field Type Reset Description
15-4 RESERVED R-0 Oh Reserved
3 INTx4 R/W Oh Flag for Interrupt 5.4
Reset type: SYSRSn
2 INTx3 R/W Oh Flag for Interrupt 5.3
Reset type: SYSRSn
1 INTx2 R/W Oh Flag for Interrupt 5.2
Reset type: SYSRSn
0 INTx1 R/W Oh Flag for Interrupt 5.1
Reset type: SYSRSn
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3.15.3.13 PIEIERG Register (Offset = Ch) [Reset = 0000h]
PIEIERG is shown in Figure 3-33 and described in Table 3-39.

Return to the Summary Table.

Interrupt Group 6 Enable Register
These register bits individually enable an interrupt within a group. They behave very much like the bits in the
CPU interrupt enable register (IER).

Setting a bit to 1 allows the corresponding interrupt to propagate to the CPU.
Setting a bit to 0 prevents the corresponding interrupt from propagating. Note that a peripheral interrupt signal
can still set the PIEIFR bit for the disabled interrupt.

Figure 3-33. PIEIER6 Register

15 14 13 12 11 10 9 8
RESERVED
R-0-Oh
7 6 5 4 3 2 1 0
RESERVED INTx4 INTx3 INTx2 INTx1
R-0-Oh R/W-0h R/W-0h R/W-0h R/W-0h
Table 3-39. PIEIER6 Register Field Descriptions
Bit Field Type Reset Description
15-4 RESERVED R-0 Oh Reserved
3 INTx4 R/W Oh Enable for Interrupt 6.4
Reset type: SYSRSn
2 INTx3 R/W Oh Enable for Interrupt 6.3
Reset type: SYSRSn
1 INTx2 R/W Oh Enable for Interrupt 6.2
Reset type: SYSRSn
0 INTx1 R/W Oh Enable for Interrupt 6.1
Reset type: SYSRSn
120 F28E12x Real-Time Microcontrollers SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025

Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

13 TEXAS
INSTRUMENTS

www.ti.com System Control and Interrupts

3.15.3.14 PIEIFR6 Register (Offset = Dh) [Reset = 0000h]
PIEIFRG is shown in Figure 3-34 and described in Table 3-40.
Return to the Summary Table.

Interrupt Group 6 Flag Register

These register bits indicate whether each interrupt in the group is currently pending. They behave very much like
the bits in the CPU interrupt flag register (IFR).

When a peripheral sends an interrupt, the corresponding bit is set. This bit is cleared when the interrupt
propagates to the CPU, at which point PIEACK is set.

NOTE: PIE IFR flags can be written to create software interrupts.

The IFR flag will be cleared on a write of zero. Hence, when the intent is to fire an interrupt it may cause
inadvertent cancellation of other interrupts. It is recommended to use this only for testing or with extreme caution
in the application code. Reading the PIE IFR registers is safe.

Figure 3-34. PIEIFR6 Register

15 14 13 12 1 10 9 8
RESERVED
R-0-0Oh
7 6 5 4 3 2 1 0
RESERVED INTx4 INTx3 INTx2 INTX1
R-0-Oh R/W-0h R/W-0h R/W-0h R/W-0h

Table 3-40. PIEIFR6 Register Field Descriptions

Bit Field Type Reset Description
15-4 RESERVED R-0 Oh Reserved
3 INTx4 R/W Oh Flag for Interrupt 6.4
Reset type: SYSRSn
2 INTx3 R/W Oh Flag for Interrupt 6.3
Reset type: SYSRSn
1 INTx2 R/W Oh Flag for Interrupt 6.2
Reset type: SYSRSn
0 INTx1 R/W Oh Flag for Interrupt 6.1
Reset type: SYSRSn
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3.15.3.15 PIEIER7 Register (Offset = Eh) [Reset = 0000h]
PIEIERY is shown in Figure 3-35 and described in Table 3-41.

Return to the Summary Table.

Interrupt Group 7 Enable Register
These register bits individually enable an interrupt within a group. They behave very much like the bits in the
CPU interrupt enable register (IER).

Setting a bit to 1 allows the corresponding interrupt to propagate to the CPU.
Setting a bit to 0 prevents the corresponding interrupt from propagating. Note that a peripheral interrupt signal
can still set the PIEIFR bit for the disabled interrupt.

Figure 3-35. PIEIER7 Register

15 14 13 12 11 10 9 8
RESERVED
R-0-Oh
7 6 5 4 3 2 1 0
RESERVED INTx4 INTx3 INTx2 INTx1
R-0-Oh R/W-0h R/W-0h R/W-0h R/W-0h
Table 3-41. PIEIER7 Register Field Descriptions
Bit Field Type Reset Description
15-4 RESERVED R-0 Oh Reserved
3 INTx4 R/W Oh Enable for Interrupt 7.4
Reset type: SYSRSn
2 INTx3 R/W Oh Enable for Interrupt 7.3
Reset type: SYSRSn
1 INTx2 R/W Oh Enable for Interrupt 7.2
Reset type: SYSRSn
0 INTx1 R/W Oh Enable for Interrupt 7.1
Reset type: SYSRSn
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3.15.3.16 PIEIFR7 Register (Offset = Fh) [Reset = 0000h]
PIEIFR7 is shown in Figure 3-36 and described in Table 3-42.
Return to the Summary Table.

Interrupt Group 7 Flag Register

These register bits indicate whether each interrupt in the group is currently pending. They behave very much like
the bits in the CPU interrupt flag register (IFR).

When a peripheral sends an interrupt, the corresponding bit is set. This bit is cleared when the interrupt
propagates to the CPU, at which point PIEACK is set.

NOTE: PIE IFR flags can be written to create software interrupts.

The IFR flag will be cleared on a write of zero. Hence, when the intent is to fire an interrupt it may cause
inadvertent cancellation of other interrupts. It is recommended to use this only for testing or with extreme caution
in the application code. Reading the PIE IFR registers is safe.

Figure 3-36. PIEIFR7 Register

15 14 13 12 1 10 9 8
RESERVED
R-0-0Oh
7 6 5 4 3 2 1 0
RESERVED INTx4 INTx3 INTx2 INTX1
R-0-Oh R/W-0h R/W-0h R/W-0h R/W-0h

Table 3-42. PIEIFR7 Register Field Descriptions

Bit Field Type Reset Description
15-4 RESERVED R-0 Oh Reserved
3 INTx4 R/W Oh Flag for Interrupt 7.4
Reset type: SYSRSn
2 INTx3 R/W Oh Flag for Interrupt 7.3
Reset type: SYSRSn
1 INTx2 R/W Oh Flag for Interrupt 7.2
Reset type: SYSRSn
0 INTx1 R/W Oh Flag for Interrupt 7.1
Reset type: SYSRSn
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3.15.3.17 PIEIERS Register (Offset = 10h) [Reset = 0000h]
PIEIERS is shown in Figure 3-37 and described in Table 3-43.

Return to the Summary Table.

Interrupt Group 8 Enable Register
These register bits individually enable an interrupt within a group. They behave very much like the bits in the
CPU interrupt enable register (IER).

Setting a bit to 1 allows the corresponding interrupt to propagate to the CPU.
Setting a bit to 0 prevents the corresponding interrupt from propagating. Note that a peripheral interrupt signal
can still set the PIEIFR bit for the disabled interrupt.

Figure 3-37. PIEIER8 Register

15 14 13 12 11 10 9 8
RESERVED
R-0-Oh
7 6 5 4 3 2 1 0
RESERVED INTx4 INTx3 INTx2 INTx1
R-0-Oh R/W-0h R/W-0h R/W-0h R/W-0h
Table 3-43. PIEIER8 Register Field Descriptions
Bit Field Type Reset Description
15-4 RESERVED R-0 Oh Reserved
3 INTx4 R/W Oh Enable for Interrupt 8.4
Reset type: SYSRSn
2 INTx3 R/W Oh Enable for Interrupt 8.3
Reset type: SYSRSn
1 INTx2 R/W Oh Enable for Interrupt 8.2
Reset type: SYSRSn
0 INTx1 R/W Oh Enable for Interrupt 8.1
Reset type: SYSRSn
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3.15.3.18 PIEIFR8 Register (Offset = 11h) [Reset = 0000h]
PIEIFR8 is shown in Figure 3-38 and described in Table 3-44.
Return to the Summary Table.

Interrupt Group 8 Flag Register

These register bits indicate whether each interrupt in the group is currently pending. They behave very much like
the bits in the CPU interrupt flag register (IFR).

When a peripheral sends an interrupt, the corresponding bit is set. This bit is cleared when the interrupt
propagates to the CPU, at which point PIEACK is set.

NOTE: PIE IFR flags can be written to create software interrupts.

The IFR flag will be cleared on a write of zero. Hence, when the intent is to fire an interrupt it may cause
inadvertent cancellation of other interrupts. It is recommended to use this only for testing or with extreme caution
in the application code. Reading the PIE IFR registers is safe.

Figure 3-38. PIEIFR8 Register

15 14 13 12 1 10 9 8
RESERVED
R-0-0Oh
7 6 5 4 3 2 1 0
RESERVED INTx4 INTx3 INTx2 INTX1
R-0-Oh R/W-0h R/W-0h R/W-0h R/W-0h

Table 3-44. PIEIFR8 Register Field Descriptions

Bit Field Type Reset Description
15-4 RESERVED R-0 Oh Reserved
3 INTx4 R/W Oh Flag for Interrupt 8.4
Reset type: SYSRSn
2 INTx3 R/W Oh Flag for Interrupt 8.3
Reset type: SYSRSn
1 INTx2 R/W Oh Flag for Interrupt 8.2
Reset type: SYSRSn
0 INTx1 R/W Oh Flag for Interrupt 8.1
Reset type: SYSRSn
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3.15.3.19 PIEIERY Register (Offset = 12h) [Reset = 0000h]
PIEIERS9 is shown in Figure 3-39 and described in Table 3-45.

Return to the Summary Table.

Interrupt Group 9 Enable Register
These register bits individually enable an interrupt within a group. They behave very much like the bits in the
CPU interrupt enable register (IER).

Setting a bit to 1 allows the corresponding interrupt to propagate to the CPU.
Setting a bit to 0 prevents the corresponding interrupt from propagating. Note that a peripheral interrupt signal
can still set the PIEIFR bit for the disabled interrupt.

Figure 3-39. PIEIER9 Register

15 14 13 12 11 10 9 8
RESERVED
R-0-0h
7 6 5 4 3 2 1 0
RESERVED INTx4 INTX3 INTx2 INTx1
R-0-0h R/W-0h R/W-0h R/W-0h R/W-0h
Table 3-45. PIEIER9 Register Field Descriptions
Bit Field Type Reset Description
15-4 RESERVED R-0 Oh Reserved
3 INTx4 R/W Oh Enable for Interrupt 9.4
Reset type: SYSRSn
2 INTx3 R/W Oh Enable for Interrupt 9.3
Reset type: SYSRSn
1 INTx2 R/W Oh Enable for Interrupt 9.2
Reset type: SYSRSn
0 INTx1 R/W Oh Enable for Interrupt 9.1
Reset type: SYSRSn
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3.15.3.20 PIEIFR9 Register (Offset = 13h) [Reset = 0000h]
PIEIFR9 is shown in Figure 3-40 and described in Table 3-46.
Return to the Summary Table.

Interrupt Group 9 Flag Register

These register bits indicate whether each interrupt in the group is currently pending. They behave very much like
the bits in the CPU interrupt flag register (IFR).

When a peripheral sends an interrupt, the corresponding bit is set. This bit is cleared when the interrupt
propagates to the CPU, at which point PIEACK is set.

NOTE: PIE IFR flags can be written to create software interrupts.

The IFR flag will be cleared on a write of zero. Hence, when the intent is to fire an interrupt it may cause
inadvertent cancellation of other interrupts. It is recommended to use this only for testing or with extreme caution
in the application code. Reading the PIE IFR registers is safe.

Figure 3-40. PIEIFR9 Register

15 14 13 12 1 10 9 8
RESERVED
R-0-0Oh
7 6 5 4 3 2 1 0
RESERVED INTx4 INTx3 INTx2 INTX1
R-0-Oh R/W-0h R/W-0h R/W-0h R/W-0h

Table 3-46. PIEIFR9 Register Field Descriptions

Bit Field Type Reset Description
15-4 RESERVED R-0 Oh Reserved
3 INTx4 R/W Oh Flag for Interrupt 9.4
Reset type: SYSRSn
2 INTx3 R/W Oh Flag for Interrupt 9.3
Reset type: SYSRSn
1 INTx2 R/W Oh Flag for Interrupt 9.2
Reset type: SYSRSn
0 INTx1 R/W Oh Flag for Interrupt 9.1
Reset type: SYSRSn
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3.15.3.21 PIEIER10 Register (Offset = 14h) [Reset = 0000h]
PIEIER10 is shown in Figure 3-41 and described in Table 3-47.

Return to the Summary Table.

Interrupt Group 10 Enable Register
These register bits individually enable an interrupt within a group. They behave very much like the bits in the
CPU interrupt enable register (IER).

Setting a bit to 1 allows the corresponding interrupt to propagate to the CPU.
Setting a bit to 0 prevents the corresponding interrupt from propagating. Note that a peripheral interrupt signal
can still set the PIEIFR bit for the disabled interrupt.

Figure 3-41. PIEIER10 Register

15 14 13 12 11 10 9 8
RESERVED
R-0-Oh
7 6 5 4 3 2 1 0
RESERVED INTx4 INTx3 INTx2 INTx1
R-0-Oh R/W-0h R/W-0h R/W-0h R/W-0h
Table 3-47. PIEIER10 Register Field Descriptions
Bit Field Type Reset Description
15-4 RESERVED R-0 Oh Reserved
3 INTx4 R/W Oh Enable for Interrupt 10.4
Reset type: SYSRSn
2 INTx3 R/W Oh Enable for Interrupt 10.3
Reset type: SYSRSn
1 INTx2 R/W Oh Enable for Interrupt 10.2
Reset type: SYSRSn
0 INTx1 R/W Oh Enable for Interrupt 10.1
Reset type: SYSRSn
128 F28E12x Real-Time Microcontrollers SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025

Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

13 TEXAS
INSTRUMENTS

www.ti.com System Control and Interrupts

3.15.3.22 PIEIFR10 Register (Offset = 15h) [Reset = 0000h]
PIEIFR10 is shown in Figure 3-42 and described in Table 3-48.
Return to the Summary Table.

Interrupt Group 10 Flag Register

These register bits indicate whether each interrupt in the group is currently pending. They behave very much like
the bits in the CPU interrupt flag register (IFR).

When a peripheral sends an interrupt, the corresponding bit is set. This bit is cleared when the interrupt
propagates to the CPU, at which point PIEACK is set.

NOTE: PIE IFR flags can be written to create software interrupts.

The IFR flag will be cleared on a write of zero. Hence, when the intent is to fire an interrupt it may cause
inadvertent cancellation of other interrupts. It is recommended to use this only for testing or with extreme caution
in the application code. Reading the PIE IFR registers is safe.

Figure 3-42. PIEIFR10 Register

15 14 13 12 1 10 9 8
RESERVED
R-0-0Oh
7 6 5 4 3 2 1 0
RESERVED INTx4 INTx3 INTx2 INTX1
R-0-Oh R/W-0h R/W-0h R/W-0h R/W-0h

Table 3-48. PIEIFR10 Register Field Descriptions

Bit Field Type Reset Description
15-4 RESERVED R-0 Oh Reserved
3 INTx4 R/W Oh Flag for Interrupt 10.4
Reset type: SYSRSn
2 INTx3 R/W Oh Flag for Interrupt 10.3
Reset type: SYSRSn
1 INTx2 R/W Oh Flag for Interrupt 10.2
Reset type: SYSRSn
0 INTx1 R/W Oh Flag for Interrupt 10.1
Reset type: SYSRSn
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3.15.3.23 PIEIER11 Register (Offset = 16h) [Reset = 0000h]
PIEIER11 is shown in Figure 3-43 and described in Table 3-49.

Return to the Summary Table.

Interrupt Group 11 Enable Register
These register bits individually enable an interrupt within a group. They behave very much like the bits in the
CPU interrupt enable register (IER).

Setting a bit to 1 allows the corresponding interrupt to propagate to the CPU.
Setting a bit to 0 prevents the corresponding interrupt from propagating. Note that a peripheral interrupt signal
can still set the PIEIFR bit for the disabled interrupt.

Figure 3-43. PIEIER11 Register

15 14 13 12 1 10 9 8
RESERVED
R-0-0h
7 6 5 4 3 2 1 0
RESERVED INTx4 INTX3 INTx2 INTx1
R-0-0h R/W-0h R/W-0h R/W-0h R/W-0h
Table 3-49. PIEIER11 Register Field Descriptions
Bit Field Type Reset Description
15-4 RESERVED R-0 Oh Reserved
3 INTx4 R/W Oh Enable for Interrupt 11.4
Reset type: SYSRSn
2 INTx3 R/W Oh Enable for Interrupt 11.3
Reset type: SYSRSn
1 INTx2 R/W Oh Enable for Interrupt 11.2
Reset type: SYSRSn
0 INTx1 R/W Oh Enable for Interrupt 11.1
Reset type: SYSRSn
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3.15.3.24 PIEIFR11 Register (Offset = 17h) [Reset = 0000h]
PIEIFR11 is shown in Figure 3-44 and described in Table 3-50.
Return to the Summary Table.

Interrupt Group 11 Flag Register

These register bits indicate whether each interrupt in the group is currently pending. They behave very much like
the bits in the CPU interrupt flag register (IFR).

When a peripheral sends an interrupt, the corresponding bit is set. This bit is cleared when the interrupt
propagates to the CPU, at which point PIEACK is set.

NOTE: PIE IFR flags can be written to create software interrupts.

The IFR flag will be cleared on a write of zero. Hence, when the intent is to fire an interrupt it may cause
inadvertent cancellation of other interrupts. It is recommended to use this only for testing or with extreme caution
in the application code. Reading the PIE IFR registers is safe.

Figure 3-44. PIEIFR11 Register

15 14 13 12 1 10 9 8
RESERVED
R-0-0Oh
7 6 5 4 3 2 1 0
RESERVED INTx4 INTx3 INTx2 INTX1
R-0-Oh R/W-0h R/W-0h R/W-0h R/W-0h

Table 3-50. PIEIFR11 Register Field Descriptions

Bit Field Type Reset Description
15-4 RESERVED R-0 Oh Reserved
3 INTx4 R/W Oh Flag for Interrupt 11.4
Reset type: SYSRSn
2 INTx3 R/W Oh Flag for Interrupt 11.3
Reset type: SYSRSn
1 INTx2 R/W Oh Flag for Interrupt 11.2
Reset type: SYSRSn
0 INTx1 R/W Oh Flag for Interrupt 11.1
Reset type: SYSRSn
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3.15.3.25 PIEIER12 Register (Offset = 18h) [Reset = 0000h]
PIEIER12 is shown in Figure 3-45 and described in Table 3-51.

Return to the Summary Table.

Interrupt Group 12 Enable Register
These register bits individually enable an interrupt within a group. They behave very much like the bits in the
CPU interrupt enable register (IER).

Setting a bit to 1 allows the corresponding interrupt to propagate to the CPU.
Setting a bit to 0 prevents the corresponding interrupt from propagating. Note that a peripheral interrupt signal
can still set the PIEIFR bit for the disabled interrupt.

Figure 3-45. PIEIER12 Register

15 14 13 12 1 10 9 8
RESERVED
R-0-0h
7 6 5 4 3 2 1 0
RESERVED INTx4 INTX3 INTx2 INTx1
R-0-0h R/W-0h R/W-0h R/W-0h R/W-0h
Table 3-51. PIEIER12 Register Field Descriptions
Bit Field Type Reset Description
15-4 RESERVED R-0 Oh Reserved
3 INTx4 R/W Oh Enable for Interrupt 12.4
Reset type: SYSRSn
2 INTx3 R/W Oh Enable for Interrupt 12.3
Reset type: SYSRSn
1 INTx2 R/W Oh Enable for Interrupt 12.2
Reset type: SYSRSn
0 INTx1 R/W Oh Enable for Interrupt 12.1
Reset type: SYSRSn
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3.15.3.26 PIEIFR12 Register (Offset = 19h) [Reset = 0000h]
PIEIFR12 is shown in Figure 3-46 and described in Table 3-52.
Return to the Summary Table.

Interrupt Group 12 Flag Register

These register bits indicate whether each interrupt in the group is currently pending. They behave very much like
the bits in the CPU interrupt flag register (IFR).

When a peripheral sends an interrupt, the corresponding bit is set. This bit is cleared when the interrupt
propagates to the CPU, at which point PIEACK is set.

NOTE: PIE IFR flags can be written to create software interrupts.

The IFR flag will be cleared on a write of zero. Hence, when the intent is to fire an interrupt it may cause
inadvertent cancellation of other interrupts. It is recommended to use this only for testing or with extreme caution
in the application code. Reading the PIE IFR registers is safe.

Figure 3-46. PIEIFR12 Register

15 14 13 12 1 10 9 8
RESERVED
R-0-0Oh
7 6 5 4 3 2 1 0
RESERVED INTx4 INTx3 INTx2 INTX1
R-0-Oh R/W-0h R/W-0h R/W-0h R/W-0h

Table 3-52. PIEIFR12 Register Field Descriptions

Bit Field Type Reset Description
15-4 RESERVED R-0 Oh Reserved
3 INTx4 R/W Oh Flag for Interrupt 12.4
Reset type: SYSRSn
2 INTx3 R/W Oh Flag for Interrupt 12.3
Reset type: SYSRSn
1 INTx2 R/W Oh Flag for Interrupt 12.2
Reset type: SYSRSn
0 INTx1 R/W Oh Flag for Interrupt 12.1
Reset type: SYSRSn
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3.15.4 WD_REGS Registers

Table 3-53 lists the memory-mapped registers for the WD _REGS registers. All register offset addresses not
listed in Table 3-53 should be considered as reserved locations and the register contents should not be modified.

Table 3-53. WD_REGS Registers

Offset Acronym Register Name Write Protection
22h SCSR System Control & Status Register EALLOW
23h WDCNTR Watchdog Counter Register EALLOW
25h WDKEY Watchdog Reset Key Register EALLOW
29h WDCR Watchdog Control Register EALLOW
2Ah WDWCR Watchdog Windowed Control Register EALLOW

Complex bit access types are encoded to fit into small table cells. Table 3-54 shows the codes that are used for
access types in this section.

Table 3-54. WD_REGS Access Type Codes

Access Type Code ‘ Description
Read Type
R R Read
R-0 R Read
-0 Returns Os
Write Type
w w Write
W1Ss w Write
1S 1 to set

Reset or Default Value

-n

Value after reset or the default value

Register Array Variables

i.j,k,1,m,n

When these variables are used in a register name,
an offset, or an address, they refer to the value of a
register array where the register is part of a group
of repeating registers. The register groups form a
hierarchical structure and the array is represented
with a formula.

When this variable is used in a register name, an
offset, or an address it refers to the value of a
register array.
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3.15.4.1 SCSR Register (Offset = 22h) [Reset = 0005h]
SCSR is shown in Figure 3-47 and described in Table 3-55.
Return to the Summary Table.
System Control & Status Register
Figure 3-47. SCSR Register

15 14 13 12 1 10 9 8
RESERVED
R-0-0Oh
7 6 5 4 3 2 1 0
RESERVED WDINTS WDENINT WDOVERRIDE
R-0-0h R-1h R/W-0h R/W1S-1h

Table 3-55. SCSR Register Field Descriptions

Bit Field Type Reset Description
15-3 RESERVED R-0 Oh Reserved
2 WDINTS R 1h Watchdog Interrupt Status

This bit indicates the state of the active-low watchdog interrupt signal
(synchronized to SYSCLK). If the watchdog interrupt is used to wake
the system from a low-power mode, then that mode should only be
entered while this bit is high. Likewise, this bit must go high before
the watchdog can be safely disabled and re-enabled.

Reset type: SYSRSn

1 WDENINT R/W Oh Watchdog Interrupt Enable/Reset Disable

This bit determines whether the watchdog triggers an interrupt
(WAKE/WDOG) or a reset (WDRS) when the counter expires.
Reset type: SYSRSn

0 WDOVERRIDE R/W1S 1h Watchdog Enable Lock

Writing a 1 to this bit clears it and locks the WDDIS bit in the WDCR
register. The bit will remain in this state until the next system reset.
Reads of this bit return its current value. Writing a 0 to this bit has no
effect.

Reset type: SYSRSn
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3.15.4.2 WDCNTR Register (Offset = 23h) [Reset = 0000h]
WDCNTR is shown in Figure 3-48 and described in Table 3-56.
Return to the Summary Table.
Watchdog Counter Register
Figure 3-48. WDCNTR Register
15 14 13 12 11 10 9 8
RESERVED
R-0-Oh
7 6 5 4 3 2 1 0
WDCNTR
R-0h
Table 3-56. WDCNTR Register Field Descriptions
Bit Field Type Reset Description
15-8 RESERVED R-0 Oh Reserved
7-0 WDCNTR R Oh Watchdog Counter
These bits contain the current value of the watchdog counter. This
counter increments with each WDCLK (scaled SECCLK) cycle. If the
counter overflows, either an interrupt or a reset is generated based
on the value of the WDINTEN bit in the SCSR register. If the correct
value is written to the WDKEY register, this counter is reset to zero.
Reset type: IORSn
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3.15.4.3 WDKEY Register (Offset = 25h) [Reset = 0000h]
WDKEY is shown in Figure 3-49 and described in Table 3-57.
Return to the Summary Table.
Watchdog Reset Key Register
Figure 3-49. WDKEY Register

15 14 13 12 1 10 9 8
RESERVED
R-0-0Oh
7 6 5 4 3 2 1 0
WDKEY
R/W-0h

Table 3-57. WDKEY Register Field Descriptions

Bit Field Type Reset Description
15-8 RESERVED R-0 Oh Reserved
7-0 WDKEY R/W Oh Watchdog Counter Reset

Writing 0x55 followed by 0xAA will cause the watchdog counter to
reset to zero, preventing an overflow. Writing other values has no
effect. Reads of this register return the value of the WDCR register.

Reset type: IORSn
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3.15.4.4 WDCR Register (Offset = 29h) [Reset = 0000h]
WDCR is shown in Figure 3-50 and described in Table 3-58.

Return to the Summary Table.

Watchdog Control Register

Figure 3-50. WDCR Register

15

14

13

12

1 10 9 8

RESERVED

WDPRECLKDIV

R-0-0Oh

R/W-0h

7

6

4

RESERVED

WDDIS

WDCHK

WDPS

R/W1S-0h

R/W-0h

R-0/W-0h

R/W-0h

Table 3-58. WDCR Register Field Descriptions

Bit Field

Type

Reset

Description

15-12

RESERVED

R-0

Oh

Reserved

11-8 WDPRECLKDIV

R/W

Oh

Watchdog Clock Pre-divider

These bits determine the watchdog clock pre-divider, which is the
first of the two dividers between SECCLK and the watchdog counter
clock (WDCLK). The frequency of WDCLK is given by the formulas:
PREDIVCLK = SECCLK / Pre-divider

WDCLK = PREDIVCLK / Prescaler

The watchdog reset or interrupt pulse is 512 SECCLK cycles long,
so the counter period must be longer. To guarantee this, the product
of the prescaler and pre-divider must be greater than or equal to four.
The default pre-divider value is 512.
Oh : PREDIVCLK = SECCLK / 512
1h : PREDIVCLK = SECCLK / 1024
2h : PREDIVCLK = SECCLK / 2048
3h : PREDIVCLK = SECCLK / 4096
4h : Reserved

5h : Reserved

6h : Reserved

7h : Reserved

8h : PREDIVCLK = SECCLK / 2

9h : PREDIVCLK = SECCLK / 4

Ah : PREDIVCLK = SECCLK / 8

Bh : PREDIVCLK = SECCLK / 16
Ch : PREDIVCLK = SECCLK / 32
Dh : PREDIVCLK = SECCLK / 64
Eh : PREDIVCLK = SECCLK / 128
Fh : PREDIVCLK = SECCLK / 256
Reset type: IORSn

RESERVED

R/W1S

Oh

Reserved

WDDIS

R/wW

Oh

Watchdog Disable

Setting this bit disables the watchdog module. Clearing this bit
enables the watchdog module. This bit can be locked by the
WDOVERRIDE bit in the SCSR register. The watchdog is enabled
on reset.

Reset type: IORSn

5-3 WDCHK

R-0/W

Oh

Watchdog Check Bits

During any write to this register, these bits must be written with the
value 101 (binary). Writing any other value will immediately trigger
the watchdog reset or interrupt.

Reset type: IORSn
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Table 3-58. WDCR Register Field Descriptions (continued)
Bit Field Type Reset Description

2-0 WDPS R/W Oh Watchdog Clock Prescaler

These bits determine the watchdog clock prescaler, which is the
second of the two dividers between SECCLK and the watchdog
counter clock (WDCLK). The frequency of WDCLK is given by the
formulas:

PREDIVCLK = SECCLK / Pre-divider

WDCLK = PREDIVCLK / Prescaler

The watchdog reset or interrupt pulse is 512 SECCLK cycles long,
so the counter period must be longer. To guarantee this, the product
of the prescaler and pre-divider must be greater than or equal to four.
The default prescaler value is 1.

Oh : WDCLK = PREDIVCLK / 1

1h : WDCLK = PREDIVCLK / 1

2h : WDCLK = PREDIVCLK / 2

3h : WDCLK = PREDIVCLK / 4

4h : WDCLK = PREDIVCLK / 8

5h : WDCLK = PREDIVCLK / 16

6h : WDCLK = PREDIVCLK / 32

7h : WDCLK = PREDIVCLK / 64

Reset type: IORSn
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3.15.4.5 WDWCR Register (Offset = 2Ah) [Reset = 0000h]
WDWCR is shown in Figure 3-51 and described in Table 3-59.
Return to the Summary Table.
Watchdog Windowed Control Register
Figure 3-51. WDWCR Register
15 14 13 12 11 10 9 8
RESERVED RESERVED
R-0-0h R-Oh
7 6 5 4 3 2 1 0
MIN
R/W-0h
Table 3-59. WDWCR Register Field Descriptions
Bit Field Type Reset Description
15-9 RESERVED R-0 Oh Reserved
8 RESERVED R Oh Reserved
7-0 MIN R/W Oh Watchdog Window Threshold

These bits specify the lower limit of the watchdog counter reset
window. If the counter is reset via the WDKEY register before
the counter value reaches the value in this register, the watchdog
immediately triggers a reset or interrupt.

Reset type: IORSn
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3.15.5 NMI_INTRUPT_REGS Registers

Table 3-60 lists the memory-mapped registers for the NMI_INTRUPT_REGS registers. All register offset
addresses not listed in Table 3-60 should be considered as reserved locations and the register contents should
not be modified.

Table 3-60. NMI_INTRUPT_REGS Registers

Offset Acronym Register Name Write Protection
Oh NMICFG NMI Configuration Register EALLOW
1h NMIFLG NMI Flag Register (SYSRsn Clear)
2h NMIFLGCLR NMI Flag Clear Register EALLOW
3h NMIFLGFRC NMI Flag Force Register EALLOW
4h NMIWDCNT NMI Watchdog Counter Register
5h NMIWDPRD NMI Watchdog Period Register EALLOW
6h NMISHDFLG NMI Shadow Flag Register
7h ERRORSTS Error pin status
8h ERRORSTSCLR ERRORSTS clear register EALLOW
9h ERRORSTSFRC ERRORSTS force register EALLOW
Ah ERRORCTL Error pin control register EALLOW
Bh ERRORLOCK Lock register to Error pin registers. EALLOW

Complex bit access types are encoded to fit into small table cells. Table 3-61 shows the codes that are used for
access types in this section.

Table 3-61. NMI_INTRUPT_REGS Access Type Codes

Access Type Code Description
Read Type
R R Read
R-0 R Read
-0 Returns Os
Write Type
W W Write
W18 w Write
1S 1 to set
WSonce w Write
Sonce Set once

Reset or Default Value

-n Value after reset or the default value

Register Array Variables

i,j,k,l,m,n When these variables are used in a register name,
an offset, or an address, they refer to the value of a
register array where the register is part of a group
of repeating registers. The register groups form a
hierarchical structure and the array is represented
with a formula.

y When this variable is used in a register name, an
offset, or an address it refers to the value of a
register array.
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3.15.5.1 NMICFG Register (Offset = 0h) [Reset = 0000h]
NMICFG is shown in Figure 3-52 and described in Table 3-62.
Return to the Summary Table.
NMI Configuration Register
Figure 3-52. NMICFG Register
15 14 13 12 11 10 9 8
RESERVED
R-0-0h
7 6 5 4 3 2 1 0
RESERVED NMIE
R-0-Oh R/W1S-0h
Table 3-62. NMICFG Register Field Descriptions
Bit Field Type Reset Description
15-1 RESERVED R-0 Oh Reserved
0 NMIE R/W1S Oh When set to 1 any condition will generate an NMI interrupt to the

C28 CPU and kick off the NMI watchdog counter. As part of boot
sequence this bit should be set after the device security related
initialization is complete.

0 NMI disabled

1 NMI enabled

Reset type: SYSRSn
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3.15.5.2 NMIFLG Register (Offset = 1h) [Reset = 0000h]
NMIFLG is shown in Figure 3-53 and described in Table 3-63.
Return to the Summary Table.
NMI Flag Register (SYSRsn Clear)
Figure 3-53. NMIFLG Register

15 14 13 12 11 10 9 8
RESERVED | RESERVED | SWERR | RESERVED | RESERVED | RESERVED | RESERVED | RESERVED
R-0-Oh R-Oh R-0h R-Oh R-Oh R-Oh R-Oh R-0h
7 6 5 4 3 2 1 0
RESERVED \ RESERVED \ RESERVED ] RESERVED \ RESERVED \ UNCERR \ CLOCKFAIL \ NMIINT
R-Oh R-Oh R-Oh R-Oh R-0h R-Oh R-Oh R-Oh

Table 3-63. NMIFLG Register Field Descriptions

Bit Field Type Reset Description

15 RESERVED R-0 Oh Reserved

14 RESERVED R Oh Reserved

13 SWERR R Oh SW Error Force NMI Flag: This bit indicates if an NMI was forced

through the NMIFLGFRC register. This bit can only be cleared by the
user writing to the respective bit in the NMIFLGCLR register or by an
SYSRSh reset:

0 No SW Error force Generated

1 SW Error NMl is forced by SW.

No further NMI pulses are generated until this flag is cleared by the

user.
Reset type: SYSRSn
12 RESERVED R Oh Reserved
11 RESERVED R Oh Reserved
10 RESERVED R Oh Reserved
9 RESERVED R Oh Reserved
8 RESERVED R Oh Reserved
7 RESERVED R Oh Reserved
6 RESERVED R Oh Reserved
5 RESERVED R Oh Reserved
4 RESERVED R Oh Reserved
3 RESERVED R Oh Reserved
2 UNCERR R Oh Flash/RAM/ROM Uncorrectable Error NMI Flag: This bit indicates

if an uncorrectable error occurred on a memory access (by any
master) and that condition is latched. This bit can only be cleared
by the user writing to the corresponding clear bit in the NMIFLGCLR
register or by SYSRSn reset:

0,No uncorrectable error condition pending

1, uncorrectable error condition generated

Reset type: SYSRSn

1 CLOCKFAIL R Oh Clock Fail Interrupt Flag: These bits indicates if the CLOCKFAIL
condition is latched. These bits can only be cleared by the user
writing to the respective bit in the NMIFLGCLR register or by
SYSRShn reset:

0,No CLOCKFAIL Condition Pending

1,CLOCKFAIL Condition Generated

Reset type: SYSRSn
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Table 3-63. NMIFLG Register Field Descriptions (continued)

Bit

Field

Type

Reset

Description

NMIINT

R

Oh

NMI Interrupt Flag: This bit indicates if an NMI interrupt was
generated. This bit can only be cleared by the user writing to the
respective bit in the NMIFLGCLR register or by SYSRSn reset:
0 No NMI Interrupt Generated

1 NMI Interrupt Generated

No further NMI interrupts pulses are generated until this flag is
cleared by the user.

Reset type: SYSRSn
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3.15.5.3 NMIFLGCLR Register (Offset = 2h) [Reset = 0000h]
NMIFLGCLR is shown in Figure 3-54 and described in Table 3-64.

Return to the Summary Table.

NMI Flag Clear Register
Figure 3-54. NMIFLGCLR Register
15 14 13 12 11 10 9 8
RESERVED \ RESERVED \ SWERR ] RESERVED | RESERVED \ RESERVED ] RESERVED ] RESERVED

R-0-0h R-0/W1S-0h  R-O/W1S-0h  R-0/W1S-0h  R-0/W1S-Oh  R-0/W1S-0h  R-0/W1S-0h  R-0/W1S-Oh
7 6 5 4 3 2 1 0
RESERVED \ RESERVED \ RESERVED ] RESERVED | RESERVED \ UNCERR \ CLOCKFAIL \ NMIINT

R-0/W1S-0h R-0/W1S-0h

R-0/W1S-0h R-0/W1S-0h

R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h

Table 3-64. NMIFLGCLR Register Field Descriptions

Bit

Field

Type Reset

Description

15

RESERVED

R-0 Oh

Reserved

14

RESERVED

R-0/W1S Oh

Reserved

13

SWERR

R-0/W1S Oh

Writing a 1 to the respective bit clears the corresponding flag bit in
the NMIFLG and NMISHDFLG registers. Writes of 0 are ignored.
Always reads back 0.

Notes:

[1] If hardware is trying to set a bit to 1 while software is trying to
clear a bit to 0 on the same cycle, hardware has priority.

[2] Users should clear the pending FAIL flag first and then clear the
NMIINT flag.

Reset type: SYSRSn

12

RESERVED

R-0/W1S Oh

Reserved

1

RESERVED

R-0/W1S Oh

Reserved

10

RESERVED

R-0/W1S Oh

Reserved

RESERVED

R-0/W1S Oh

Reserved

RESERVED

R-0/W1S Oh

Reserved

RESERVED

R-0/W1S Oh

Reserved

RESERVED

R-0/W1S Oh

Reserved

RESERVED

R-0/W1S Oh

Reserved

RESERVED

R-0/W1S Oh

Reserved

RESERVED

R-0/W1S Oh

Reserved

Nfw| hjlO|O| V|0

UNCERR

R-0/W1S Oh

Writing a 1 to the respective bit clears the corresponding flag bit in
the NMIFLG and NMISHDFLG registers. Writes of 0 are ignored.
Always reads back 0.

Notes:

[1] If hardware is trying to set a bit to 1 while software is trying to
clear a bit to 0 on the same cycle, hardware has priority.

[2] Users should clear the pending FAIL flag first and then clear the
NMIINT flag.

Reset type: SYSRSn

CLOCKFAIL

R-0/W1S Oh

Writing a 1 to the respective bit clears the corresponding flag bit in
the NMIFLG and NMISHDFLG registers. Writes of 0 are ignored.
Always reads back 0.

Notes:

[1] If hardware is trying to set a bit to 1 while software is trying to
clear a bit to 0 on the same cycle, hardware has priority.

[2] Users should clear the pending FAIL flag first and then clear the
NMIINT flag.

Reset type: SYSRSn
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Table 3-64. NMIFLGCLR Register Field Descriptions (continued)

Bit Field

Type

Reset

Description

0 NMIINT

R-0/W1S Oh

Writing a 1 to the respective bit clears the corresponding flag bit in
the NMIFLG and NMISHDFLG registers. Writes of O are ignored.
Always reads back 0.

Notes:

[1] If hardware is trying to set a bit to 1 while software is trying to
clear a bit to 0 on the same cycle, hardware has priority.

[2] Users should clear the pending FAIL flag first and then clear the
NMIINT flag.

Reset type: SYSRSn
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3.15.5.4 NMIFLGFRC Register (Offset = 3h) [Reset = 0000h]
NMIFLGFRC is shown in Figure 3-55 and described in Table 3-65.

Return to the Summary Table.

NMI Flag Force Register

Figure 3-55. NMIFLGFRC Register

15 14 13 12 11 10 9 8
RESERVED | RESERVED | SWERR | RESERVED | RESERVED | RESERVED | RESERVED | RESERVED
R-0-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h
7 6 5 4 3 2 1 0
RESERVED | RESERVED | RESERVED | RESERVED | RESERVED | UNCERR | CLOCKFAIL | RESERVED
R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0-0h
Table 3-65. NMIFLGFRC Register Field Descriptions
Bit Field Type Reset Description
15 RESERVED R-0 Oh Reserved
14 RESERVED R-0/W1S Oh Reserved
13 SWERR R-0/W1S Oh Writing a 1 to these bits will set the respective FAIL flag in the
NMIFLG and NMISHDFLG registers. Writes of 0 are ignored. Always
reads back 0. This can be used as a means to test the NMI
mechanisms.
Reset type: SYSRSn
12 RESERVED R-0/W1S Oh Reserved
11 RESERVED R-0/W1S Oh Reserved
10 RESERVED R-0/W1S Oh Reserved
9 RESERVED R-0/W1S Oh Reserved
8 RESERVED R-0/W1S Oh Reserved
7 RESERVED R-0/W1S Oh Reserved
6 RESERVED R-0/W1S Oh Reserved
5 RESERVED R-0/W1S Oh Reserved
4 RESERVED R-0/W1S Oh Reserved
3 RESERVED R-0/W1S Oh Reserved
2 UNCERR R-0/W1S Oh Writing a 1 to these bits will set the respective FAIL flag in the
NMIFLG and NMISHDFLG registers. Writes of 0 are ignored. Always
reads back 0. This can be used as a means to test the NMI
mechanisms.
Reset type: SYSRSn
1 CLOCKFAIL R-0/W1S Oh Writing a 1 to these bits will set the respective FAIL flag in the
NMIFLG and NMISHDFLG registers. Writes of 0 are ignored. Always
reads back 0. This can be used as a means to test the NMI
mechanisms.
Reset type: SYSRSn
0 RESERVED R-0 Oh Reserved
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3.15.5.5 NMIWDCNT Register (Offset = 4h) [Reset = 0000h]
NMIWDCNT is shown in Figure 3-56 and described in Table 3-66.
Return to the Summary Table.
NMI Watchdog Counter Register
Figure 3-56. NMIWDCNT Register
15 14 13 12 1 10 8
NMIWDCNT
R-Oh
7 6 5 4 3 2 0
NMIWDCNT
R-Oh
Table 3-66. NMIWDCNT Register Field Descriptions
Bit Field Type Reset Description
15-0 NMIWDCNT R Oh NMI Watchdog Counter: This 16-bit incremental counter will start

of the enabled FAIL flags are set.

Reset type: SYSRSn

incrementing whenever any one of the enabled FAIL flags are set.

If the counter reaches the period value, an NMIRSn signal is fired
which will then resets the system. The counter will reset to zero
when it reaches the period value and will then restart counting if any

If no enabled FAIL flag is set, then the counter will reset to zero and
remain at zero until an enabled FAIL flag is set.

Normally, the software would respond to the NMI interrupt generated
and clear the offending FLAG(s) before the NMI watchdog triggers

a reset. In some situations, the software may decide to allow the
watchdog to reset the device anyway.

The counter is clocked at the SYSCLKOUT rate.
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3.15.5.6 NMIWDPRD Register (Offset = 5h) [Reset = FFFFh]
NMIWDPRD is shown in Figure 3-57 and described in Table 3-67.

Return to the Summary Table.
NMI Watchdog Period Register

Figure 3-57. NMIWDPRD Register

15 14 13 12 1 10 9 8
NMIWDPRD
R/W-FFFFh

7 6 5 4 3 2 1 0
NMIWDPRD
R/W-FFFFh

Table 3-67. NMIWDPRD Register Field Descriptions

Bit

Field

Type

Reset

Description

15-0

NMIWDPRD

R/W

FFFFh

NMI Watchdog Period: This 16-bit value contains the period value at
which a reset is generated when the watchdog counter matches. At
reset this value is set at the maximum. The software can decrease
the period value at initialization time.

Writing a PERIOD value that is smaller then the current counter
value will automatically force an NMIRSn and hence reset the
watchdog counter.

Reset type: SYSRSn
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3.15.5.7 NMISHDFLG Register (Offset = 6h) [Reset = 0000h]
NMISHDFLG is shown in Figure 3-58 and described in Table 3-68.
Return to the Summary Table.
NMI Shadow Flag Register
Figure 3-58. NMISHDFLG Register
15 14 13 12 11 10 9 8
RESERVED | RESERVED | SWERR | RESERVED | RESERVED | RESERVED | RESERVED | RESERVED
R-0-0h R-Oh R-0Oh R-0Oh R-Oh R-Oh R-0Oh R-Oh
7 6 5 4 3 2 1 0
RESERVED | RESERVED | RESERVED | RESERVED | RESERVED | UNCERR | CLOCKFAIL | RESERVED
R-0Oh R-Oh R-Oh R-0Oh R-Oh R-Oh R-0Oh R-0-0h
Table 3-68. NMISHDFLG Register Field Descriptions
Bit Field Type Reset Description
15 RESERVED R-0 Oh Reserved
14 RESERVED R Oh Reserved
13 SWERR R Oh Shadow NMI Flags: When an NMIFLG bit is set due to any of the
possible NMI source in the device, the corresponding bit in this
register is also set. Note that NMIFLGFRC and NMIFLGCLR register
also affects the bits of this register in the same way as they do for the
NMIFLG register. This register is resetted only by PORESETn.
Notes:
[1] This register is added to keep the definition of System Control
Reset Cause Register Clean.
Reset type: PORESETn
12 RESERVED R Oh Reserved
11 RESERVED R Oh Reserved
10 RESERVED R Oh Reserved
9 RESERVED R Oh Reserved
8 RESERVED R Oh Reserved
7 RESERVED R Oh Reserved
6 RESERVED R Oh Reserved
5 RESERVED R Oh Reserved
4 RESERVED R Oh Reserved
3 RESERVED R Oh Reserved
2 UNCERR R Oh Shadow NMI Flags: When an NMIFLG bit is set due to any of the
possible NMI source in the device, the corresponding bit in this
register is also set. Note that NMIFLGFRC and NMIFLGCLR register
also affects the bits of this register in the same way as they do for the
NMIFLG register. This register is resetted only by PORESETn.
Notes:
[1] This register is added to keep the definition of System Control
Reset Cause Register Clean.
Reset type: PORESETn
1 CLOCKFAIL R Oh Shadow NMI Flags: When an NMIFLG bit is set due to any of the
possible NMI source in the device, the corresponding bit in this
register is also set. Note that NMIFLGFRC and NMIFLGCLR register
also affects the bits of this register in the same way as they do for the
NMIFLG register. This register is resetted only by PORESETn.
Notes:
[1] This register is added to keep the definition of System Control
Reset Cause Register Clean.
Reset type: PORESETn
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Table 3-68. NMISHDFLG Register Field Descriptions (continued)

Bit Field Type Reset Description
0 RESERVED R-0 Oh Reserved
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3.15.5.8 ERRORSTS Register (Offset = 7h) [Reset = 0000h]
ERRORSTS is shown in Figure 3-59 and described in Table 3-69.
Return to the Summary Table.
Error pin status
Figure 3-59. ERRORSTS Register
15 14 13 12 1 10 9 8
RESERVED
R-0-0h
7 6 5 4 3 2 1 0
RESERVED PINSTS ERROR
R-0-0h R-Oh R-Oh

Table 3-69. ERRORSTS Register Field Descriptions

Bit Field Type Reset Description
15-2 RESERVED R-0 Oh Reserved
1 PINSTS R Oh 0, Error Pinis 0

1, Error Pinis 1
Reset type: PORESETn

0 ERROR R Oh 0,None of the error sources were triggered.

1, One or more of the error sources triggered, or
ERRORSTS.ERROR was set by a write of 1 to
ERRORSTSFRC.ERROR bit. Once set, the ERROR flag can be
cleared by writing 1 to ERRORSTSCLR.ERROR bit. Following are
the events/triggers which can set this bit:

1. nmi interrupt on C28x

2. Watchdog reset

3. Error on a Pie vector fetch

4. Efuse error

On a read of this bit, the pin Error pin state will be returned.
Reset type: PORESETn
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3.15.5.9 ERRORSTSCLR Register (Offset = 8h) [Reset = 0000h]
ERRORSTSCLR is shown in Figure 3-60 and described in Table 3-70.
Return to the Summary Table.
ERRORSTS clear register

Figure 3-60. ERRORSTSCLR Register

15 14 13 12 1 10 9 8
RESERVED
R-0-0Oh
7 6 5 4 3 2 1 0
RESERVED ERROR
R-0-0h R-0/W1S-0h

Table 3-70. ERRORSTSCLR Register Field Descriptions

Bit Field Type Reset Description
15-1 RESERVED R-0 Oh Reserved
0 ERROR R-0/W1S Oh 0,No effect

1, ERRORSTS.ERROR is cleared to 0
Reset type: PORESETn
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3.15.5.10 ERRORSTSFRC Register (Offset = 9h) [Reset = 0000h]
ERRORSTSFRC is shown in Figure 3-61 and described in Table 3-71.
Return to the Summary Table.
ERRORSTS force register

Figure 3-61. ERRORSTSFRC Register
15 14 13 12 1 10 9 8
RESERVED
R-0-0h
7 6 5 4 3 2 1 0
RESERVED ERROR
R-0-Oh R-0/W1S-0h
Table 3-71. ERRORSTSFRC Register Field Descriptions
Bit Field Type Reset Description
15-1 RESERVED R-0 Oh Reserved
0 ERROR R-0/W1S  |Oh 0,No effect
1, ERRORSTS.ERROR is set to 1
Reset type: PORESETn
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3.15.5.11 ERRORCTL Register (Offset = Ah) [Reset = 0000h]
ERRORCTL is shown in Figure 3-62 and described in Table 3-72.

Return to the Summary Table.

Error pin control register

Figure 3-62. ERRORCTL Register

15 14 13 12 11 10 9 8
RESERVED
R-0-0h
7 6 5 4 3 2 1 0
RESERVED ERRORPOLSE
L
R-0-0h R/W-0h
Table 3-72. ERRORCTL Register Field Descriptions
Bit Field Type Reset Description
15-1 RESERVED R-0 Oh Reserved
0 ERRORPOLSEL R/W Oh 0, If ERRORSTS.ERROR is 1, Error pin will be driven with a value of
0, else 1.
1, If ERRORSTS.ERROR is 1, Error pin will be driven with a value of
1, else 0.
Reset type: PORESETn
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3.15.5.12 ERRORLOCK Register (Offset = Bh) [Reset = 0000h]
ERRORLOCK is shown in Figure 3-63 and described in Table 3-73.
Return to the Summary Table.
Lock register to Error pin registers.
Figure 3-63. ERRORLOCK Register
15 14 13 12 1 10 9 8
RESERVED
R-0-0h
7 6 5 4 3 2 1 0
RESERVED ERRORCTL
R-0-0h R/WSonce-0h
Table 3-73. ERRORLOCK Register Field Descriptions
Bit Field Type Reset Description
15-1 RESERVED R-0 Oh Reserved
0 ERRORCTL R/WSonce |0Oh 0, Writes to ERRORCTL register allowed.

1, Writes to ERRORCTL register is blocked.
Writes of 0 to this bit has no effect. Write of 1 will set this bit, cleared
only on a SYSRSnh.

Reset type: SYSRSn
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3.15.6 XINT_REGS Registers

Table 3-74 lists the memory-mapped registers for the XINT_REGS registers. All register offset addresses not
listed in Table 3-74 should be considered as reserved locations and the register contents should not be modified.

Table 3-74. XINT_REGS Registers

Offset Acronym Register Name Write Protection
Oh XINT1CR XINT1 configuration register
1h XINT2CR XINT2 configuration register
2h XINT3CR XINT3 configuration register
3h XINT4CR XINT4 configuration register
4h XINT5CR XINT5 configuration register
8h XINT1CTR XINT1 counter register
%h XINT2CTR XINT2 counter register
Ah XINT3CTR XINT3 counter register

Complex bit access types are encoded to fit into small table cells. Table 3-75 shows the codes that are used for
access types in this section.

Table 3-75. XINT_REGS Access Type Codes

Access Type Code Description
Read Type
R R Read
R-0 R Read
-0 Returns Os
Write Type
w W | write

Reset or Default Value

-n

‘Value after reset or the default value

Register Array Variables

i.j,k,l,m,n

When these variables are used in a register name,
an offset, or an address, they refer to the value of a
register array where the register is part of a group
of repeating registers. The register groups form a
hierarchical structure and the array is represented
with a formula.

When this variable is used in a register name, an
offset, or an address it refers to the value of a
register array.
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3.15.6.1 XINT1CR Register (Offset = 0h) [Reset = 0000h]
XINT1CR is shown in Figure 3-64 and described in Table 3-76.
Return to the Summary Table.
XINT1 configuration register
Figure 3-64. XINT1CR Register
15 14 13 12 11 10 9 8
RESERVED
R-0-Oh
7 6 5 4 3 2 1 0
RESERVED POLARITY RESERVED ENABLE
R-0-Oh R/W-0h R-0-0Oh R/W-0h
Table 3-76. XINT1CR Register Field Descriptions
Bit Field Type Reset Description
15-4 RESERVED R-0 Oh Reserved
3-2 POLARITY R/W Oh 00: Interrupt is selected as negative edge triggered
01: Interrupt is selected as positive edge triggered
10: Interrupt is selected as negative edge triggered
11: Interrupt is selected as positive or negative edge triggered
Reset type: SYSRSn
1 RESERVED R-0 Oh Reserved
0 ENABLE R/W Oh 0: Interrupt Disabled
1: Interrupt Enabled
Reset type: SYSRSn
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3.15.6.2 XINT2CR Register (Offset = 1h) [Reset = 0000h]
XINT2CR is shown in Figure 3-65 and described in Table 3-77.
Return to the Summary Table.
XINT2 configuration register
Figure 3-65. XINT2CR Register

15 14 13 12 1 10 9 8
RESERVED
R-0-0Oh
7 6 5 4 3 2 1 0
RESERVED POLARITY RESERVED ENABLE
R-0-Oh R/W-0h R-0-0h R/W-0h

Table 3-77. XINT2CR Register Field Descriptions

Bit Field Type Reset Description
15-4 RESERVED R-0 Oh Reserved
3-2 POLARITY R/W Oh 00: Interrupt is selected as negative edge triggered
01: Interrupt is selected as positive edge triggered
10: Interrupt is selected as negative edge triggered
11: Interrupt is selected as positive or negative edge triggered
Reset type: SYSRSn
1 RESERVED R-0 Oh Reserved
0 ENABLE R/W Oh 0: Interrupt Disabled
1: Interrupt Enabled
Reset type: SYSRSn
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3.15.6.3 XINT3CR Register (Offset = 2h) [Reset = 0000h]
XINT3CR is shown in Figure 3-66 and described in Table 3-78.
Return to the Summary Table.
XINT3 configuration register
Figure 3-66. XINT3CR Register
15 14 13 12 11 10 9 8
RESERVED
R-0-Oh
7 6 5 4 3 2 1 0
RESERVED POLARITY RESERVED ENABLE
R-0-Oh R/W-0h R-0-0Oh R/W-0h
Table 3-78. XINT3CR Register Field Descriptions
Bit Field Type Reset Description
15-4 RESERVED R-0 Oh Reserved
3-2 POLARITY R/W Oh 00: Interrupt is selected as negative edge triggered
01: Interrupt is selected as positive edge triggered
10: Interrupt is selected as negative edge triggered
11: Interrupt is selected as positive or negative edge triggered
Reset type: SYSRSn
1 RESERVED R-0 Oh Reserved
0 ENABLE R/W Oh 0: Interrupt Disabled
1: Interrupt Enabled
Reset type: SYSRSn
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3.15.6.4 XINT4CR Register (Offset = 3h) [Reset = 0000h]
XINT4CR is shown in Figure 3-67 and described in Table 3-79.
Return to the Summary Table.
XINT4 configuration register
Figure 3-67. XINT4CR Register

15 14 13 12 1 10 9 8
RESERVED
R-0-0Oh
7 6 5 4 3 2 1 0
RESERVED POLARITY RESERVED ENABLE
R-0-Oh R/W-0h R-0-0h R/W-0h

Table 3-79. XINT4CR Register Field Descriptions

Bit Field Type Reset Description
15-4 RESERVED R-0 Oh Reserved
3-2 POLARITY R/W Oh 00: Interrupt is selected as negative edge triggered
01: Interrupt is selected as positive edge triggered
10: Interrupt is selected as negative edge triggered
11: Interrupt is selected as positive or negative edge triggered
Reset type: SYSRSn
1 RESERVED R-0 Oh Reserved
0 ENABLE R/W Oh 0: Interrupt Disabled
1: Interrupt Enabled
Reset type: SYSRSn
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3.15.6.5 XINT5CR Register (Offset = 4h) [Reset = 0000h]
XINT5CR is shown in Figure 3-68 and described in Table 3-80.
Return to the Summary Table.
XINT5 configuration register
Figure 3-68. XINT5CR Register
15 14 13 12 11 10 9 8
RESERVED
R-0-Oh
7 6 5 4 3 2 1 0
RESERVED POLARITY RESERVED ENABLE
R-0-Oh R/W-0h R-0-0Oh R/W-0h
Table 3-80. XINT5CR Register Field Descriptions
Bit Field Type Reset Description
15-4 RESERVED R-0 Oh Reserved
3-2 POLARITY R/W Oh 00: Interrupt is selected as negative edge triggered
01: Interrupt is selected as positive edge triggered
10: Interrupt is selected as negative edge triggered
11: Interrupt is selected as positive or negative edge triggered
Reset type: SYSRSn
1 RESERVED R-0 Oh Reserved
0 ENABLE R/W Oh 0: Interrupt Disabled
1: Interrupt Enabled
Reset type: SYSRSn
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3.15.6.6 XINT1CTR Register (Offset = 8h) [Reset = 0000h]
XINT1CTR is shown in Figure 3-69 and described in Table 3-81.

Return to the Summary Table.

XINT1 counter register

Figure 3-69. XINT1CTR Register

15 14 13 12 11 10 9 8
INTCTR
R-0h
7 6 5 4 3 2 1 0
INTCTR
R-0h
Table 3-81. XINT1CTR Register Field Descriptions
Bit Field Type Reset Description
15-0 INTCTR R Oh This is a free running 16-bit up-counter that is clocked at the

SYSCLKOUT rate. The counter value is reset to 0x0000 when a
valid interrupt edge is detected and then continues counting until
the next valid interrupt edge is detected. The counter must only be
reset by the selected POLARITY edge as selected in the respective
interrupt control register. When the interrupt is disabled, the counter
will stop. The counter is a free-running counter and will wrap around
to zero when the max value is reached. The counter is a read only
register and can only be reset to zero by a valid interrupt edge or by
reset.

Reset type: SYSRSn
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3.15.6.7 XINT2CTR Register (Offset = 9h) [Reset = 0000h]
XINT2CTR is shown in Figure 3-70 and described in Table 3-82.
Return to the Summary Table.
XINT2 counter register
Figure 3-70. XINT2CTR Register
15 14 13 12 11 10 9 8
INTCTR
R-Oh
7 6 5 4 3 2 1 0
INTCTR
R-Oh
Table 3-82. XINT2CTR Register Field Descriptions
Bit Field Type Reset Description
15-0 INTCTR R Oh This is a free running 16-bit up-counter that is clocked at the

SYSCLKOUT rate. The counter value is reset to 0x0000 when a
valid interrupt edge is detected and then continues counting until
the next valid interrupt edge is detected. The counter must only be
reset by the selected POLARITY edge as selected in the respective
interrupt control register. When the interrupt is disabled, the counter
will stop. The counter is a free-running counter and will wrap around
to zero when the max value is reached. The counter is a read only
register and can only be reset to zero by a valid interrupt edge or by
reset.

Reset type: SYSRSn
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3.15.6.8 XINT3CTR Register (Offset = Ah) [Reset = 0000h]
XINT3CTR is shown in Figure 3-71 and described in Table 3-83.

Return to the Summary Table.

XINT3 counter register

Figure 3-71. XINT3CTR Register

15 14 13 12 11 10 9 8
INTCTR
R-0h
7 6 5 4 3 2 1 0
INTCTR
R-0h
Table 3-83. XINT3CTR Register Field Descriptions
Bit Field Type Reset Description
15-0 INTCTR R Oh This is a free running 16-bit up-counter that is clocked at the

SYSCLKOUT rate. The counter value is reset to 0x0000 when a
valid interrupt edge is detected and then continues counting until
the next valid interrupt edge is detected. The counter must only be
reset by the selected POLARITY edge as selected in the respective
interrupt control register. When the interrupt is disabled, the counter
will stop. The counter is a free-running counter and will wrap around
to zero when the max value is reached. The counter is a read only
register and can only be reset to zero by a valid interrupt edge or by
reset.

Reset type: SYSRSn

SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025

Submit Document Feedback

F28E12x Real-Time Microcontrollers 165

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

13 TEXAS
INSTRUMENTS

System Control and Interrupts www.ti.com

3.15.7 SYNC_SOC_REGS Registers

Table 3-84 lists the memory-mapped registers for the SYNC_SOC_REGS registers. All register offset addresses
not listed in Table 3-84 should be considered as reserved locations and the register contents should not be
modified.

Table 3-84. SYNC_SOC_REGS Registers

Offset Acronym Register Name Write Protection
Oh SYNCSELECT Sync Input and Output Select Register EALLOW
2h ADCSOCOUTSELECT External ADCSOC Select Register EALLOW
4h SYNCSOCLOCK SYNCSEL and EXTADCSOC Select Lock register EALLOW

Complex bit access types are encoded to fit into small table cells. Table 3-85 shows the codes that are used for
access types in this section.

Table 3-85. SYNC_SOC_REGS Access Type Codes

Access Type Code Description
Read Type
R R Read
R-0 R Read
-0 Returns Os
Write Type
W w Write
WSonce w Write
Sonce Set once

Reset or Default Value

-n Value after reset or the default value

Register Array Variables

i,j,k,l,m,n When these variables are used in a register name,
an offset, or an address, they refer to the value of a
register array where the register is part of a group
of repeating registers. The register groups form a
hierarchical structure and the array is represented
with a formula.

y When this variable is used in a register name, an
offset, or an address it refers to the value of a
register array.
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3.15.7.1 SYNCSELECT Register (Offset = 0h) [Reset = 00000000h]
SYNCSELECT is shown in Figure 3-72 and described in Table 3-86.
Return to the Summary Table.
Sync Input and Output Select Register
Figure 3-72. SYNCSELECT Register

31 30

29

27 26 25 24 23

22 21 20 19 18 17 16

RESERVED

SYNCOUT

RESERVED

R-0-0Oh

R/W-0h

R-0-0Oh

15 14

13

1 10 9 8 7

RESERVED

R-0-Oh

Table 3-86. SYNCSELECT Register Field Descriptions

Bit

Field

Type

Reset

Description

31-29

RESERVED

R-0

Oh

Reserved

28-24

SYNCOUT

R/W

Oh

Select Syncout Source:

00000: PWM1SYNCOUT selected to drive the EXTSYNCOUT pin.
00001: PWM2SYNCOUT selected to drive the EXTSYNCOUT pin
(reserved).

00010: PWM3SYNCOUT selected to drive the EXTSYNCOUT pin.
00011: PWM4SYNCOUT selected to drive the EXTSYNCOUT pin
(reserved).

00100: PWM5SYNCOUT selected to drive the EXTSYNCOUT pin
(reserved).

00101: PWM6SYNCOUT selected to drive the EXTSYNCOUT pin
(reserved).

00110:
00111:
01000:
01001:
01010:
01011:
01100:
01101:
01110:

10000:
10001:
10010:
10011:
10100:
10101:
10110:
10111:
11000:
11001:

Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved

01111: Reserved

Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
Reserved
ECAP1SYNCOUT selected to drive the EXTSYNCOUT pin.
ECAP2SYNCOUT selected to drive the EXTSYNCOUT pin

(reserved).

11010: Reserved

11011: Reserved

11100: Reserved

11101: Reserved

11110: Reserved

11111: Reserved

Notes:

[1] Reserved position defaults to 00 selection
Reset type: SYSRSn

23-0 RESERVED

Oh

Reserved
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3.15.7.2 ADCSOCOUTSELECT Register (Offset = 2h) [Reset = 00000000h]
ADCSOCOUTSELECT is shown in Figure 3-73 and described in Table 3-87.
Return to the Summary Table.
External ADCSOC Select Register
Figure 3-73. ADCSOCOUTSELECT Register
31 30 29 28 27 26 25 24
RESERVED | RESERVED | RESERVED | RESERVED | RESERVED
R-0-0h R/W-0h R/W-0h R/W-0h R/W-0h
23 22 21 20 19 18 17 16
RESERVED RESERVED RESERVED RESERVED ‘ RESERVED ‘PWM3SOCBEN’ RESERVED ‘PWM1SOCBEN
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
15 14 13 12 11 10 9 8
RESERVED | RESERVED | RESERVED | RESERVED | RESERVED
R-0-0h R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
RESERVED | RESERVED | RESERVED | RESERVED \ RESERVED ‘PWM?)SOCAEN’ RESERVED ‘PWM1SOCAEN
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
Table 3-87. ADCSOCOUTSELECT Register Field Descriptions
Bit Field Type Reset Description
31-28 RESERVED R-0 Oh Reserved
27 RESERVED R/W Oh Reserved
26 RESERVED R/W Oh Reserved
25 RESERVED R/W Oh Reserved
24 RESERVED R/W Oh Reserved
23 RESERVED R/W Oh Reserved
22 RESERVED R/W Oh Reserved
21 RESERVED R/W Oh Reserved
20 RESERVED R/W Oh Reserved
19 RESERVED R/W Oh Reserved
18 PWM3SOCBEN R/W Oh ADCSOCBON source select:
0: Respective PWM SOCB output is not selected
1: Respective PWM SOCB output is selected
Reset type: SYSRSn
17 RESERVED R/W Oh Reserved
16 PWM1SOCBEN R/W Oh ADCSOCBON source select:
0: Respective PWM SOCB output is not selected
1: Respective PWM SOCB output is selected
Reset type: SYSRSn
15-12 RESERVED R-0 Oh Reserved
11 RESERVED R/W Oh Reserved
10 RESERVED R/W Oh Reserved
9 RESERVED R/W Oh Reserved
8 RESERVED R/W Oh Reserved
7 RESERVED R/W Oh Reserved
6 RESERVED R/W Oh Reserved
5 RESERVED R/W Oh Reserved
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Table 3-87. ADCSOCOUTSELECT Register Field Descriptions (continued)

Bit Field Type Reset Description
RESERVED R/wW Oh Reserved
RESERVED R/wW Oh Reserved
PWM3SOCAEN R/W Oh ADCSOCAON source select:

0: Respective PWM SOCA output is not selected
1: Respective PWM SOCA output is selected
Reset type: SYSRSn

1 RESERVED R/W Oh Reserved

0 PWM1SOCAEN R/W Oh ADCSOCAORN source select:

0: Respective PWM SOCA output is not selected
1: Respective PWM SOCA output is selected
Reset type: SYSRSn
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3.15.7.3 SYNCSOCLOCK Register (Offset = 4h) [Reset = 00000000h]
SYNCSOCLOCK is shown in Figure 3-74 and described in Table 3-88.
Return to the Summary Table.
SYNCSEL and EXTADCSOC Select Lock register
Figure 3-74. SYNCSOCLOCK Register
31 30 29 28 27 26 25 24
RESERVED
R-0-Oh
23 22 21 20 19 18 17 16
RESERVED
R-0-Oh
15 14 13 12 1 10 9 8
RESERVED
R-0-Oh
7 6 5 4 3 2 1 0
RESERVED ADCSOCOUTS | SYNCSELECT
ELECT
R-0-0h R/WSonce-Oh  R/WSonce-0h
Table 3-88. SYNCSOCLOCK Register Field Descriptions
Bit Field Type Reset Description
31-2 RESERVED R-0 Oh Reserved
1 ADCSOCOUTSELECT R/WSonce |Oh ADCSOCOUTSELECT Register Lock bit:
0: Respective register is not locked
1: Respective register is locked.
Notes:
[1] Any bit in this register, once set can only be creaed through a
SYSRSn. Write of 0 to any bit of this regtister has no effect
[2] The locking mechanism applies to only writes. Reads to the
registers which have LOCK protection are always allowed
Reset type: SYSRSn
0 SYNCSELECT R/WSonce |0Oh SYNCSELECT Register Lock bit:
0: Respective register is not locked
1: Respective register is locked.
Notes:
[1] Any bit in this register, once set can only be creaed through a
SYSRSn. Write of 0 to any bit of this regtister has no effect
[2] The locking mechanism applies to only writes. Reads to the
registers which have LOCK protection are always allowed
Reset type: SYSRSn
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3.15.8 DMA_CLA_SRC_SEL_REGS Registers

Table 3-89 lists the memory-mapped registers for the DMA_CLA_SRC_SEL_REGS registers. All register offset
addresses not listed in Table 3-89 should be considered as reserved locations and the register contents should

not be modified.

Table 3-89. DMA_CLA_SRC_SEL_REGS Registers

Offset Acronym

Register Name

Write Protection

Oh DMACLASRCSELLOCK

DMA/CLA Trigger Source Select Lock Register

EALLOW

2h DMACHSRCSEL1

DMA Channel Trigger Source Select Register-1

EALLOW

Complex bit access types are encoded to fit into small table cells. Table 3-90 shows the codes that are used for

access types in this section.

Table 3-90. DMA_CLA_SRC_SEL_REGS Access Type Codes

Access Type Description
Read Type
R R Read
R-0 R Read
-0 Returns Os
Write Type
w w Write
WSonce w Write
Sonce Set once

Reset or Default Value

-n

Value after reset or the default value

Register Array Variables

i,j,k,l,m,n

When these variables are used in a register name,
an offset, or an address, they refer to the value of a
register array where the register is part of a group
of repeating registers. The register groups form a
hierarchical structure and the array is represented
with a formula.

When this variable is used in a register name, an
offset, or an address it refers to the value of a
register array.

SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025

Submit Document Feedback

F28E12x Real-Time Microcontrollers

Copyright © 2025 Texas Instruments Incorporated

171


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

System Control and Interrupts

13 TEXAS
INSTRUMENTS

www.ti.com

3.15.8.1 DMACLASRCSELLOCK Register (Offset = 0h) [Reset = 00000000h]
DMACLASRCSELLOCK is shown in Figure 3-75 and described in Table 3-91.

Return to the Summary Table.
DMA/CLA Trigger Source Select Lock Register
Figure 3-75. DMACLASRCSELLOCK Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RESERVED
R-0-0h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RESERVED ALL
R-0-0h R/
WSonc
e-Oh
Table 3-91. DMACLASRCSELLOCK Register Field Descriptions
Bit Field Type Reset Description
31-1 RESERVED R-0 Oh Reserved
0 ALL R/WSonce |0h All DMACLASRCSEL Registers Lock bit:

0: Respective register is not locked

1: Respective register is locked.

Notes:

[11 Any SOnce bit in this register, once set can only be cleared
through a SYSRSn. Write of 0 to any bit of this register has no effect
[2] The locking mechanism applies to only writes. Reads to the
registers which have LOCK protection are always allowed

Reset type: SYSRSn
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3.15.8.2 DMACHSRCSEL1 Register (Offset = 2h) [Reset = 00000000h]
DMACHSRCSEL1 is shown in Figure 3-76 and described in Table 3-92.
Return to the Summary Table.
DMA Channel Trigger Source Select Register-1

Figure 3-76. DMACHSRCSEL1 Register

31 30 29 28 27 26 25 24
RESERVED
R/W-0h
23 22 21 20 19 18 17 16
RESERVED
R/W-0h
15 14 13 12 11 10 9 8
RESERVED \ CH2
R-0-0h R/W-0h
7 6 5 4 3 2 1 0
RESERVED \ CH1
R-0-0h R/W-0h

Table 3-92. DMACHSRCSEL1 Register Field Descriptions

Bit Field Type Reset Description
31-24 RESERVED R/W Oh Reserved
23-16 RESERVED R/W Oh Reserved
15-14 RESERVED R-0 Oh Reserved
13-8 CH2 R/W Oh Selects the Trigger and Sync Source CH2 of DMA
Reset type: SYSRSn
7-6 RESERVED R-0 Oh Reserved
5-0 CH1 R/W Oh Selects the Trigger and Sync Source CH1 of DMA
Reset type: SYSRSn
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3.15.9 DEV_CFG_REGS Registers

Table 3-93 lists the memory-mapped registers for the DEV_CFG_REGS registers. All register offset addresses
not listed in Table 3-93 should be considered as reserved locations and the register contents should not be

modified.
Table 3-93. DEV_CFG_REGS Registers
Offset Acronym Register Name Write Protection
2h PARTIDL Lower 32-bit of Device PART Identification Number
4h PARTIDH Upper 32-bit of Device PART Identification Number
6h REVID Device Revision Number
Eh DC_MEMORY Device Capability: Memory Blocks Customization
10h PERCNF Peripheral Configuration register - GPIO
12h TRIMERRSTS TRIM Error Status register
1Eh SOFTPRES_PROC_INFRA Processing and Infra Blocks Software Reset register EALLOW
20h SOFTPRES_CTRL_PERIPH Control Peripherals Software Reset register EALLOW
22h SOFTPRES_COMM_PERIPH Communication Peripherals Software Reset register EALLOW
24h SOFTPRES_JTAG JTAG Software Reset register EALLOW
28h TAP_STATUS Status of JTAG State machine & Debugger Connect
2Ah ECAPTYPE Configures ECAP Type for the device EALLOW
2Ch TAP_CONTROL Disable TAP control

Complex bit access types are encoded to fit into small table cells. Table 3-94 shows the codes that are used for
access types in this section.

Table 3-94. DEV_CFG_REGS Access Type Codes

Access Type Code Description
Read Type
R R Read
R-0 R Read
-0 Returns Os
Write Type
w \W Write
W1C w Write
1C 1 to clear
WOnce w Write
Once Write once
WSonce w Write
Sonce Set once

Reset or Default Value

-n

Value after reset or the default value

Register Array Variables

i.j,k,l,m,n

with a formula.

When these variables are used in a register name,
an offset, or an address, they refer to the value of a
register array where the register is part of a group
of repeating registers. The register groups form a
hierarchical structure and the array is represented

register array.

When this variable is used in a register name, an
offset, or an address it refers to the value of a
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3.15.9.1 PARTIDL Register (Offset = 2h) [Reset = 0000XXX0h]
PARTIDL is shown in Figure 3-77 and described in Table 3-95.

Return to the Summary Table.
Lower 32-bit of Device PART ldentification Number

Figure 3-77. PARTIDL Register

31 30 29 28 27 26 25 24
PARTID_FORMAT_REV RESERVED
R-Oh R-0-0h
23 22 21 20 19 18 17 16
FLASH_SIZE
R/W-Oh
15 14 13 12 11 10 9 8
RESERVED | RESERVED \ RESERVED ] RESERVED RESERVED
R-Oh R-Xh R-Oh R-Xh R-Xh
7 6 5 4 3 2 1 0
QUAL ] RESERVED ] RESERVED RESERVED
R-Xh R-Oh R-Oh R-Oh

Table 3-95. PARTIDL Register Field Descriptions

Bit Field Type Reset

Description

31-28 PARTID_FORMAT_REV [R Oh

PARTID_FORMAT_REV
Reset type: PORESETn

27-24 RESERVED R-0 Oh

Reserved

23-16 FLASH_SIZE R/wW Oh

0x0 - Reserved

0x1 - 32 KB

0x2 - 64 KB

0x3 - 96 KB

0x4 - 128 KB

Others - Reserved
Reset type: PORESETn

15 RESERVED R Oh Reserved

14 RESERVED R Xh Reserved

13 RESERVED R Oh Reserved

12 RESERVED R Xh Reserved

11-8 RESERVED R Xh Reserved

7-6 QUAL R Xh 0 = Engineering sample (TMX)
1 = Pilot production (TMP)
2 = Fully qualified (TMS)
Reset type: PORESETn

5 RESERVED R Oh Reserved
4-3 RESERVED R Oh Reserved
2-0 RESERVED R Oh Reserved
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3.15.9.2 PARTIDH Register (Offset = 4h) [Reset = 10XX0500h]
PARTIDH is shown in Figure 3-78 and described in Table 3-96.

Return to the Summary Table.
Upper 32-bit of Device PART ldentification Number

Figure 3-78. PARTIDH Register

31

30

29 28

27

26

25 24 23 22

21

20 19 17 16

DEVICE_CLASS_ID

PARTNO

R-10h

R-XXh

15

14

13 12

1

10

6 5

2 1

FAMILY

] RESERVED

RESERVED

R-5h

R-0h

R-0h

Table 3-96. PARTIDH Register Field Descriptions

Bit

Field

Type

Reset Description

31-24

DEVICE_CLASS_ID

R

10h Device class ID
Device Value
Sonata 0x40
Aumento 0x50
SOPRANO 0x00

POTENZA 0x01

TENOR 0x03
TOPOLINO 0x04
TOPOGRANDE 0X05
TOPOARIA 0x06
TOPOAUTO 0x07
GATTINO 0x08
Predator 0x09

Gara 0x0C

Veloce 0xOD
Invicta-MC1 0x10

SOPRANO-FELICE 0x02

Reset type: PORESETn

23-16

PARTNO

XXh

Refer to Datasheet for Device Part Number
Reset type: PORESETn

15-8

FAMILY

5h Device Family

core, Concerto etc.

This field categorizes the device to one of the C2000 device
families, namely Delfino, Piccolo (Harmony class), Delfino-Single

Reset type: PORESETn

7-4

RESERVED

Oh Reserved

3-0

RESERVED

Oh Reserved
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3.15.9.3 REVID Register (Offset = 6h) [Reset = 00000000h]
REVID is shown in Figure 3-79 and described in Table 3-97.
Return to the Summary Table.

Device Revision Number

Figure 3-79. REVID Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RESERVED REVID

R-0-0Oh R/WOnce-0h

Table 3-97. REVID Register Field Descriptions

Bit Field Type Reset Description
31-16 RESERVED R-0 Oh Reserved
15-0 REVID R/WOnce Oh Device Revision ID. Loaded from flash trim sector by boot rom.

Reset value is die-specific.
Reset type: XRSn
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3.15.9.4 DC_MEMORY Register (Offset = Eh) [Reset = 00000X0Xh]
DC_MEMORY is shown in Figure 3-80 and described in Table 3-98.
Return to the Summary Table.
Device Capability: Memory Blocks Customization
Figure 3-80. DC_MEMORY Register
31 30 29 28 27 26 25 24
RESERVED
R-0-0h
23 22 21 20 19 18 17 16
RESERVED
R-0-0h
15 14 13 12 11 10 9 8
RESERVED RESERVED RESERVED RESERVED | BANK1_32KB_ | BANK1_32KB_ | BANK1_32KB_ | BANK1_32KB_
4 3 2 1
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R-Xh
7 6 5 4 3 2 1 0
BANKO_32KB_ | BANKO_32KB_ | BANKO_32KB_ | BANKO_32KB_ | BANKO_32KB_ | BANKO_32KB_ | BANKO_32KB_ | BANKO_32KB_
8 7 6 5 4 3 2 1
R/W-0h R/W-0h R/W-0h R/W-0h R-Xh R-Xh R-Xh R-Xh
Table 3-98. DC_MEMORY Register Field Descriptions
Bit Field Type Reset Description
31-16 RESERVED R-0 Oh Reserved
15 RESERVED R/W Oh Reserved
14 RESERVED R/W Oh Reserved
13 RESERVED R/W Oh Reserved
12 RESERVED R/W Oh Reserved
11 BANK1_32KB_4 R/W Oh Flash Bank-1: Fourth 32 KB (upto 128 KB)
0: Respective sectors are not present in the device
1: Respective sectors are present in the device
Reset type: PORESETn
10 BANK1_32KB_3 R/W Oh Flash Bank-1: Third 32 KB (upto 96 KB)
0: Respective sectors are not present in the device
1: Respective sectors are present in the device
Reset type: PORESETn
9 BANK1_32KB_2 R/W Oh Flash Bank-1: Second 32 KB (upto 64 KB)
0: Respective sectors are not present in the device
1: Respective sectors are present in the device
Reset type: PORESETn
8 BANK1_32KB_1 R Xh Flash Bank-1: First 32 KB
0: Respective sectors are not present in the device
1: Respective sectors are present in the device
Reset type: PORESETn
7 BANKO_32KB_8 R/W Oh Flash Bank-0: Eigth 32 KB (upto 256 KB)
0: Respective sectors are not present in the device
1: Respective sectors are present in the device
Reset type: PORESETn
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Table 3-98. DC_MEMORY Register Field Descriptions (continued)
Bit Field Type Reset Description

6 BANKO_32KB_7 R/W Oh Flash Bank-0: Seventh 32 KB (upto 224 KB)

0: Respective sectors are not present in the device
1: Respective sectors are present in the device
Reset type: PORESETn

5 BANKO_32KB_6 R/W Oh Flash Bank-0: Sixth 32 KB (upto 192 KB)

0: Respective sectors are not present in the device
1: Respective sectors are present in the device
Reset type: PORESETn

4 BANKO_32KB_5 R/W Oh Flash Bank-0: Fifth 32 KB (upto 160 KB)

0: Respective sectors are not present in the device
1: Respective sectors are present in the device
Reset type: PORESETn

3 BANKO_32KB_4 R Xh Flash Bank-0: Fourth 32 KB (upto 128 KB)

0: Respective sectors are not present in the device
1: Respective sectors are present in the device
Reset type: PORESETn

2 BANKO_32KB_3 R Xh Flash Bank-0: Third 32 KB (upto 96 KB)

0: Respective sectors are not present in the device
1: Respective sectors are present in the device
Reset type: PORESETn

1 BANKO_32KB_2 R Xh Flash Bank-0: Second 32 KB (upto 64 KB)

0: Respective sectors are not present in the device
1: Respective sectors are present in the device
Reset type: PORESETn

0 BANKO_32KB_1 R Xh Flash Bank-0: First 32 KB

0: Respective sectors are not present in the device
1: Respective sectors are present in the device
Reset type: PORESETn
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3.15.9.5 PERCNF Register (Offset = 10h) [Reset = 0000000Xh]
PERCNEF is shown in Figure 3-81 and described in Table 3-99.
Return to the Summary Table.
Peripheral Configuration register - GP1O
Figure 3-81. PERCNF Register
31 30 29 28 27 26 25 24
RESERVED
R-0-Oh
23 22 21 20 19 18 17 16
RESERVED
R-0-Oh
15 14 13 12 1 10 9 8
RESERVED
R-0-Oh
7 6 5 4 3 2 1 0
RESERVED GPIO_230_227 | GPIO_228_226
R-0-0h R-Xh R-Xh
Table 3-99. PERCNF Register Field Descriptions
Bit Field Type Reset Description
31-2 RESERVED R-0 Oh Reserved
1 GPIO_230_227 R Xh This bit is used to provide protection (i.e. avoid contention when
both the pads are configured in output mode) for the packages when
GPI10228 and GPI0226 are double bonded.
0: No protection.
1: GP10227GZ will be forced to input mode when GPI10230 is
configured as output
Reset type: PORESETn
0 GPIO_228 226 R Xh This bit is used to provide protection (i.e. avoid contention when
both the pads are configured in output mode) for the packages when
GP10228 and GPI10226 are double bonded.
0: No protection.
1: GP10226GZ will be forced to input mode when GP10228 is
configured as output
Reset type: PORESETn
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3.15.9.6 TRIMERRSTS Register (Offset = 12h) [Reset = 00000000h]
TRIMERRSTS is shown in Figure 3-82 and described in Table 3-100.

Return to the Summary Table.

TRIM Error Status register

Figure 3-82. TRIMERRSTS Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

RESERVED LERR

R-0-0h R/WSonce-0h

Table 3-100. TRIMERRSTS Register Field Descriptions

Bit

Field

Type Reset Description

31-16

RESERVED

R-0 Oh Reserved

15-0

LERR

R/WSonce |0h TRIM information load error status. This will include error during
SRAM repair also.

0x1: Correctable single bit error

0x2: Uncorrectable double bit error

0x20: Trim over timeout error

Other: Non zero value indicates error during load

Note:

[1] This bit is updated by software. Details will be filled in once the
Boot ROM related requirements are complete. It should have bits to
indicate

(i) Double bit error during trim load

(i) Single bit error during trim load

(iii) Double bit error during SRAM repair load

(iv) Single bit error error during SRAM repair load

(v) SRAM repair error load (chain is broken)

(vi) PWRUPSTS.TRIMOVER signal is not asserted even after the full
wait time

Reset type: XRSn
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3.15.9.7 SOFTPRES_PROC_INFRA Register (Offset = 1Eh) [Reset = 0000000Xh]
SOFTPRES_PROC_INFRA is shown in Figure 3-83 and described in Table 3-101.
Return to the Summary Table.

When bits in this register are set, the respective module is in reset. All design data is lost and the module
registers are returned to their reset states. Bits must be manually cleared after being set.

Figure 3-83. SOFTPRES_PROC_INFRA Register

31 30 29 28 27 26 25 24
RESERVED
R-Oh
23 22 21 20 19 18 17 16
RESERVED
R-Oh
15 14 13 12 11 10 9 8
RESERVED \ FLASHA \ DCCA
R-Oh R-Oh R/W-0h
7 6 5 4 3 2 1 0
RESERVED | RESERVED | RESERVED | RESERVED | RESERVED | RESERVED ] RESERVED ] RESERVED
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R-Xh

Table 3-101. SOFTPRES_PROC_INFRA Register Field Descriptions

Bit Field Type Reset Description
31-10 RESERVED R Oh Reserved
9 FLASHA R Oh 1: Module is under reset

0: Module reset is determined by the normal device reset structure
Reset type: SYSRSn

8 DCC1 R/W Oh 1: Module is under reset
0: Module reset is determined by the normal device reset structure
Reset type: SYSRSn

7 RESERVED R/W Oh Reserved
6 RESERVED R/W Oh Reserved
5 RESERVED R/wW Oh Reserved
4 RESERVED R/wW Oh Reserved
3 RESERVED R/W Oh Reserved
2 RESERVED R/W Oh Reserved
1 RESERVED R/W Oh Reserved
0 RESERVED R Xh Reserved
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3.15.9.8 SOFTPRES_CTRL_PERIPH Register (Offset = 20h) [Reset = 00XXXX0Xh]
SOFTPRES_CTRL_PERIPH is shown in Figure 3-84 and described in Table 3-102.
Return to the Summary Table.

When bits in this register are set, the respective module is in reset. All design data is lost and the module
registers are returned to their reset states. Bits must be manually cleared after being set.

Figure 3-84. SOFTPRES_CTRL_PERIPH Register

31 30 29 28 27 26 25 24
RESERVED ] RESERVED \ PGA1
R-0-0h R/W-0h R/W-0h
23 22 21 20 19 18 17 16
RESERVED \ RESERVED \ RESERVED ] RESERVED \ CMPSS3 \ CMPSS2 \ CMPSS1 ] RESERVED
R/W-0h R/W-0h R-Xh R-Xh R/W-0h R-Xh R-Xh R-Xh
15 14 13 12 11 10 9 8
ADC_A \ EQEP1 ] RESERVED \ ECAP1 ] RESERVED \ RESERVED ] RESERVED ] RESERVED
R-Xh R-Xh R-Xh R-Xh R/W-0h R/W-0h R-Xh R-Xh
7 6 5 4 3 2 1 0
RESERVED \ RESERVED \ RESERVED ] RESERVED \ RESERVED \ PWM3 ] RESERVED \ PWM1
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R-Xh

Table 3-102. SOFTPRES_CTRL_PERIPH Register Field Descriptions

Bit Field Type Reset Description
31-26 RESERVED R-0 Oh Reserved
25 RESERVED R/W Oh Reserved
24 PGA1 R/W Oh 1: Module is under reset

0: Module reset is determined by the normal device reset structure
Reset type: SYSRSn

23 RESERVED R/W Oh Reserved
22 RESERVED R/W Oh Reserved
21 RESERVED R Xh Reserved
20 RESERVED R Xh Reserved
19 CMPSS3 R/W Oh 1: Module is under reset

0: Module reset is determined by the normal device reset structure
Reset type: SYSRSn

18 CMPSS2 R Xh 1: Module is under reset
0: Module reset is determined by the normal device reset structure
Reset type: SYSRSn

17 CMPSS1 R Xh 1: Module is under reset
0: Module reset is determined by the normal device reset structure
Reset type: SYSRSn

16 RESERVED R Xh Reserved

15 ADC_A R Xh 1: Module is under reset
0: Module reset is determined by the normal device reset structure
Reset type: SYSRSn

14 EQEP1 R Xh 1: Module is under reset
0: Module reset is determined by the normal device reset structure
Reset type: SYSRSn

13 RESERVED R Xh Reserved

SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025 F28E12x Real-Time Microcontrollers 183
Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

13 TEXAS
INSTRUMENTS

System Control and Interrupts www.ti.com

Table 3-102. SOFTPRES_CTRL_PERIPH Register Field Descriptions (continued)
Bit Field Type Reset Description

12 ECAP1 R Xh 1: Module is under reset
0: Module reset is determined by the normal device reset structure
Reset type: SYSRSn

11 RESERVED R/wW Oh Reserved
10 RESERVED R/W Oh Reserved
9 RESERVED R Xh Reserved
8 RESERVED R Xh Reserved
7 RESERVED R/wW Oh Reserved
6 RESERVED R/W Oh Reserved
5 RESERVED R/W Oh Reserved
4 RESERVED R/wW Oh Reserved
3 RESERVED R/wW Oh Reserved
2 PWM3 R/W Oh 1: Module is under reset

0: Module reset is determined by the normal device reset structure
Reset type: SYSRSn

RESERVED R/W Oh Reserved

0 PWM1 R Xh 1: Module is under reset
0: Module reset is determined by the normal device reset structure
Reset type: SYSRSn
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3.15.9.9 SOFTPRES_COMM_PERIPH Register (Offset = 22h) [Reset = 0000000Xh]
SOFTPRES_COMM_PERIPH is shown in Figure 3-85 and described in Table 3-103.

Return to the Summary Table.

When bits in this register are set, the respective module is in reset. All design data is lost and the module
registers are returned to their reset states. Bits must be manually cleared after being set.

Figure 3-85. SOFTPRES_COMM_PERIPH Register

31 30 29 28 25 24
RESERVED
R-0-0Oh
23 22 21 20 17 16
RESERVED
R-0-Oh
15 14 13 12 9 8
RESERVED
R-0-Oh
7 6 5 4 1 0
RESERVED SPI_A RESERVED UART_A SCI_B RESERVED I12C_A
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R-Xh

Table 3-103. SOFTPRES_COMM_PERIPH Register Field Descriptions

Bit Field Type Reset Description
31-8 RESERVED R-0 Oh Reserved
7 RESERVED R/W Oh Reserved
6 SPI_A R/W Oh 1: Module is under reset
0: Module reset is determined by the normal device reset structure
Reset type: SYSRSn
RESERVED R/W Oh Reserved
UART_A R/W Oh 1: Module is under reset
0: Module reset is determined by the normal device reset structure
Reset type: SYSRSn
3 SCIB R/W Oh 1: Module is under reset
0: Module reset is determined by the normal device reset structure
Reset type: SYSRSn
2 SCILA R/W Oh 1: Module is under reset
0: Module reset is determined by the normal device reset structure
Reset type: SYSRSn
1 RESERVED R/W Oh Reserved
0 12C_A R Xh 1: Module is under reset
0: Module reset is determined by the normal device reset structure
Reset type: SYSRSn
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3.15.9.10 SOFTPRES_JTAG Register (Offset = 24h) [Reset = 00000000h]
SOFTPRES_JTAG is shown in Figure 3-86 and described in Table 3-104.

Return to the Summary Table.

The Reset bit in this register needs to be set along with valid Key to ensure that JTAG nTRST is asserted. This is
auto clear register.

Figure 3-86. SOFTPRES_JTAG Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
JTAG_nTRST_Key
R-0/W-0h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RESERVED JTAG_nTRST
R-0-0h R/W-0h
Table 3-104. SOFTPRES_JTAG Register Field Descriptions
Bit Field Type Reset Description
31-16 JTAG_nTRST_Key R-O/W Oh Oxdcaf : Writing this Key value along with OxA in JTAG_nTRST field
causes a JTAG nTRST pulse generated to the JTAG state machine.
Any other write does not have impact on the JTAG state machine,
bits are self clear when Reset is asserted to JTAG state machine.
Reset type: SYSRSn, TRSTn
15-4 RESERVED R-0 Oh Reserved
3-0 JTAG_nTRST R/W Oh 1010: Writing '1010" along with valid key in JTAG_nTRST_Key takes
JTAG TAP to TLR state. Writing any other value or mismatched key
does not have any effect on the JTAG TAP reset behavior.
Once Reset to JTAG domain is asserted then this field is reset back
to 0.
Reset type: SYSRSn, TRSTn
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3.15.9.11 TAP_STATUS Register (Offset = 28h) [Reset = 00000000h]
TAP_STATUS is shown in Figure 3-87 and described in Table 3-105.
Return to the Summary Table.
Status of JTAG State machine & Debugger Connect

Figure 3-87. TAP_STATUS Register

31 30 29 28 27 26 25 24
DCON RESERVED
R-Oh R-0-0h
23 22 21 20 19 18 17 16
RESERVED
R-0-Oh
15 14 13 12 11 10 9 8
TAP_STATE
R-0h
7 6 5 4 3 2 1 0
TAP_STATE
R-Oh

Table 3-105. TAP_STATUS Register Field Descriptions
Bit Field Type Reset Description

31 DCON R Oh DebugConnect indication from IcePick.
Reset type: PORESETn

30-16 RESERVED R-0 Oh Reserved

15-0 TAP_STATE R Oh TAP State Vector. With bits representing, Connect coresponding
POTAP* output to the
0:TLR,

1:IDLE,

2:SELECTDR,
3:CAPDR,

4:SHIFTDR,
5:EXIT1DR,
6:PAUSEDR,
7:EXIT2DR,
8:UPDTDR,
9:SLECTIR,

10:CAPIR,

11:SHIFTIR,
12:EXIT1IR,
13:PAUSEIR,
14:EXIT2IR,
15:UPDTIR,

Reset type: PORESETn
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3.15.9.12 ECAPTYPE Register (Offset = 2Ah) [Reset = 00000000h]
ECAPTYPE is shown in Figure 3-88 and described in Table 3-106.
Return to the Summary Table.
Based on the configuration enables disables features associated with the ECAP type.
Figure 3-88. ECAPTYPE Register
31 30 29 28 27 26 25 24
RESERVED
R-0-0h
23 22 21 20 19 18 17 16
RESERVED
R-0-Oh
15 14 13 12 11 10 9 8
LOCK RESERVED
R/WSonce-0h R-0-0h
7 6 5 4 3 2 1 0
RESERVED TYPE
R-0-0h R/W-0h
Table 3-106. ECAPTYPE Register Field Descriptions
Bit Field Type Reset Description
31-16 |RESERVED R-0 Oh Reserved
15 LOCK R/WSonce |0Oh 1: Write to this register is not allowed.
0: Write to this register is allowed.
Reset type: SYSRSn
14-2 RESERVED R-0 Oh Reserved
1-0 TYPE R/W Oh '00,10,11":

'01':

Reset type: SYSRSn

1. No EALLOW protection to ECAP registers.

1. ECAP registers are EALLOW protected.
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3.15.9.13 TAP_CONTROL Register (Offset = 2Ch) [Reset = 00000000h]
TAP_CONTROL is shown in Figure 3-89 and described in Table 3-107.

Return to the Summary Table.
Disable TAP control

Figure 3-89. TAP_CONTROL Register

31 30 29 28 27 26 25 24
KEY
R-0/W-0h
23 22 21 20 19 18 17 16
KEY
R-0/W-0h
15 14 13 12 1 10 9 8
RESERVED
R-0-Oh
7 6 5 4 3 2 1 0
RESERVED BSCAN_DIS
R-0-0Oh R/W-0h
Table 3-107. TAP_CONTROL Register Field Descriptions
Bit Field Type Reset Description
31-16 KEY R-0O/W Oh Write to this register succeeds only if this field is written with a value
of Oxa5a5
Note:
[1] Due to this KEY, only 32-bit writes will succeed (provided the KEY
matches). 16-bit writes to the upper or lower half of this register will
be ignored
Reset type: PORESETn
15-1 RESERVED R-0 Oh Reserved
0 BSCAN_DIS R/W Oh Disables BSCAN TAP control :
0: BSCAN TAP control enabled
1: BSCAN TAP control disabled
Reset type: PORESETn
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3.15.10 CLK_CFG_REGS Registers

Table 3-108 lists the memory-mapped registers for the CLK_CFG_REGS registers. All register offset addresses
not listed in Table 3-108 should be considered as reserved locations and the register contents should not be

modified.
Table 3-108. CLK_CFG_REGS Registers
Offset Acronym Register Name Write Protection
Oh CLKCFGLOCK Lock bit for CLKCFG registers EALLOW
2h CLKSRCCTLA1 Clock Source Control register-1 EALLOW
6h CLKSRCCTL3 Clock Source Control register-3 EALLOW
8h SYSPLLCTL SYSPLL Control register EALLOW
Ah SYSPLLMULT SYSPLL Multiplier register EALLOW
Ch SYSPLLSTS SYSPLL Status register
Eh SYSCLKDIVSEL System Clock Divider Select register EALLOW
12h XCLKOUTDIVSEL XCLKOUT Divider Select register EALLOW
14h LOSPCP Low Speed Clock Source Prescalar EALLOW
16h MCDCR Missing Clock Detect Control Register EALLOW
18h X1CNT 10-bit Counter on X1 Clock
1Ah XTALCR XTAL Control Register EALLOW
1Ch XTALCR2 XTAL Control Register for pad init EALLOW
1Eh CLKFAILCFG Clock Fail cause Configuration EALLOW
20h CLKSRCSTS Clock Source Status

Complex bit access types are encoded to fit into small table cells. Table 3-109 shows the codes that are used for

access types in this section.

Table 3-109. CLK_CFG_REGS Access Type Codes

Access Type Code Description
Read Type
R R Read
R-0 R Read
-0 Returns Os
Write Type
w W Write
W1S W Write
1S 1 to set
WSonce W Write
Sonce Set once

Reset or Default Value

-n

Value after reset or the default value

Register Array Variables

i,j,k,l,m,n

When these variables are used in a register name,
an offset, or an address, they refer to the value of a
register array where the register is part of a group
of repeating registers. The register groups form a
hierarchical structure and the array is represented
with a formula.

When this variable is used in a register name, an
offset, or an address it refers to the value of a
register array.
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3.15.10.1 CLKCFGLOCK Register (Offset = 0h) [Reset = 00000000h]
CLKCFGLOCK is shown in Figure 3-90 and described in Table 3-110.

Return to the Summary Table.
Lock bit for CLKCFG registers

Notes:

[1]1 Any bit in this register, once set can only be cleared through a CPU1.SYSRSn. Write of 0 to any bit of this

register has no effect

[2] The locking mechanism applies to only writes. Reads to the registers which have LOCK protection are always

allowed

Figure 3-90. CLKCFGLOCK Register

31 30 29 28 27 26 25 23 22 21 20 19 18 17 16
RESERVED
R-0-Oh

15 14 13 12 11 10 9 7 6 5 4 3 2 1 0
RESERVED ALL

R-0-Oh R/

WSonc

e-Oh

Table 3-110. CLKCFGLOCK Register Field Descriptions

Bit Field Type Reset Description
31-1 RESERVED R-0 Oh Reserved
0 ALL R/WSonce |0h Lock bit for all CLKCFG registers

0: Respective register is not locked
1: Respective register is locked.
Reset type: SYSRSn
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3.15.10.2 CLKSRCCTL1 Register (Offset = 2h) [Reset = 00000002h]
CLKSRCCTL1 is shown in Figure 3-91 and described in Table 3-111.

Return to the Summary Table.

Clock Source Control register-1

This memory mapped register requires a delay of 45 SYSCLK cycles between subsequent writes to the register,
otherwise a second write can be lost. This delay can be realized by adding 45 NOP instructions.

Figure 3-91. CLKSRCCTL1 Register

31 30 29 28 27 26 25 24
RESERVED
R-0-0h
23 22 21 20 19 18 17 16
RESERVED
R-0-0h
15 14 13 12 11 10 9 8
RESERVED
R-0-0h
7 6 5 4 3 2 1 0
RESERVED WDHALTI RESERVED SECCLKSRCS OSCCLKSRCSEL
EL
R-0-0h R/W-0h R/W-0h R/W-0h R/W-2h
Table 3-111. CLKSRCCTL1 Register Field Descriptions
Bit Field Type Reset Description
31-6 RESERVED R-0 Oh Reserved
5 WDHALTI R/W Oh Watchdog HALT Mode Ignore Bit: This bit determines if WD is
functional in the HALT mode or not. Writing to this bit will unlock
the PLL and clear the SYSPLLSTS.LOCKS bit.
0 = WD is not functional in the HALT mode. Clock to WD is gated
when system enters HALT mode.
1 = WD is functional in the HALT mode. Clock to WD is not gated
Reset type: XRSn
4-3 RESERVED R/W Oh Reserved
2 SECCLKSRCSEL R/W Oh Secondary Clock Source Select Bit: This bit selects the source for
SECCLK.
0 = WROSCBY8 (default on reset)
1=S8SYSOSCBY4
Notes:
When XTAL is selected as the OSCCLK source, the SECCLK can
be chosen to use SYSOSCBY4, which is a more accurate clock
compared to WROSCBY38
Reset type: XRSn
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Table 3-111. CLKSRCCTL1 Register Field Descriptions (continued)

Bit

Field

Type

Reset

Description

1-0

OSCCLKSRCSEL

R/W

2h

Oscillator Clock Source Select Bits: These bits select the source for
OSCCLK.

00 = SYSOSCBY4

01 = External Oscillator (XTAL)

10 = WROSCBY8 (default)

11 = reserved (default to WROSCBY8)

The user must wait 10 OSCCLK cycles before writing to
SYSPLLMULT or disabling the previous clock source to allow the
change to

complete..

Notes:

[1] WROSCBY8 is recommended to be used only after missing clock
detection. Though not recommended due to frequency instability, if
user wants to re-lock the PLL with WROSCBY8 (the back-up clock
source) after missing clock is detected, he can do a MCLKCLR and
lock the PLL.

Reset type: XRSn
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3.15.10.3 CLKSRCCTL3 Register (Offset = 6h) [Reset = 00000000h]
CLKSRCCTL3 is shown in Figure 3-92 and described in Table 3-112.

Return to the Summary Table.

Clock Source Control register-3
This memory mapped register requires a delay of 45 SYSCLK cycles between subsequent writes to the register,
otherwise a second write can be lost. This delay can be realized by adding 45 NOP instructions.

Figure 3-92. CLKSRCCTL3 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RESERVED
R-0-0h
15 14 13 12 11 10 9 7 6 5 4 3 2 1 0
RESERVED XCLKOUTSEL
R-0-Oh R/W-0h
Table 3-112. CLKSRCCTL3 Register Field Descriptions

Bit Field Type Reset Description

314 RESERVED R-0 Oh Reserved

3-0 XCLKOUTSEL R/W Oh XCLKOUT Source Select Bit: These bits select the source for

XCLKOUT:

0x0 = PLLSYSCLK (default on reset)
0x1 = PLLCLK

0x2 = SYSCLK

0x3 = WROSC

0x4 = SYSOSC

0x5 = WROSCBY8

0x6 = SYSOSCBY4

0x7 = XTAL OSC o/p clock
0xC = PLLRAWCLK
Others = Reserved

Reset type: SYSRSn
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3.15.10.4 SYSPLLCTL Register (Offset = 8h) [Reset = 00000000h]
SYSPLLCTL is shown in Figure 3-93 and described in Table 3-113.

Return to the Summary Table.

SYSPLL Control register

This memory mapped register requires a delay of 45 SYSCLK cycles between subsequent writes to the register,
otherwise a second write can be lost. This delay can be realized by adding 45 NOP instructions.

Figure 3-93. SYSPLLCTL Register

31 30 29 28 27 26 25 24
RESERVED
R-0-Oh
23 22 21 20 19 18 17 16
RESERVED
R-0-Oh
15 14 13 12 1 10 9 8
RESERVED
R-0-Oh
7 6 5 4 3 2 1 0
RESERVED PLLCLKEN PLLEN
R-0-0h R/W-0h R/W-0h
Table 3-113. SYSPLLCTL Register Field Descriptions
Bit Field Type Reset Description
31-2 RESERVED R-0 Oh Reserved
1 PLLCLKEN R/W Oh SYSPLL bypassed or included in the PLLSYSCLK path: This bit
decides if the SYSPLL is bypassed when PLLSYSCLK is generated
1 =PLLSYSCLK is fed from the SYSPLL clock output. Users need
to make sure that the PLL is locked before enabling this clock to the
system.
0 = SYSPLL is bypassed. Clock to system is direct feed from
OSCCLK
Reset type: XRSn
0 PLLEN R/W Oh SYSPLL enabled or disabled: This bit decides if the SYSPLL is
enabled or not
1=SYSPLL is enabled
0 = SYSPLL is powered off. Clock to system is direct feed from
OSCCLK
Reset type: XRSn
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3.15.10.5 SYSPLLMULT Register (Offset = Ah) [Reset = 00000000h]
SYSPLLMULT is shown in Figure 3-94 and described in Table 3-114.
Return to the Summary Table.

SYSPLL Multiplier register
This memory mapped register requires a delay of 45 SYSCLK cycles between subsequent writes to the register,
otherwise a second write can be lost. This delay can be realized by adding 45 NOP instructions.

Figure 3-94. SYSPLLMULT Register

31

30 29 28

27 26

25

24

RESERVED

R-0-0Oh

23

22 21 20

19 18

17

RESERVED

PDIV

R-0-0h

R/W-0h

15

14 13 12

1 10

RESERVED

RDIVCLKO

R-0-Oh

R/W-0h

7

3 2

RESERVED

QDIvV

R-0-0Oh

R/W-0h

Table 3-114. SYSPLLMULT Register Field Descriptions

Bit

Field

Type Reset

Description

31-18

RESERVED R-0 Oh

Reserved

17-16

PDIV

R/W Oh

PDIV selects the SYSPLL reference clock prescale divider.

Oh = SYSPLLREF is divided by 1
1h = SYSPLLREF is divided by 2
2h = SYSPLLREF is divided by 4
3h = SYSPLLREF is divided by 8
Reset type: XRSn

15-12

RESERVED R-0 Oh

Reserved

11-8

RDIVCLKO R/wW Oh

RDIVCLKO sets the final divider for the SYSPLLCLKO output (Rb

divider).

Oh = SYSPLLCLKO is divided by 2
1h = SYSPLLCLKO is divided by 4
2h = SYSPLLCLKO is divided by 6
3h = SYSPLLCLKO is divided by 8
4h = SYSPLLCLKO is divided by 10

Eh = SYSPLLCLKO is divided by 30
Fh = SYSPLLCLKO is divided by 32
Reset type: XRSn

RESERVED R-0 Oh

Reserved

6-0

QDIV

R/W Oh

QDIV selects the SYSPLL feedback path divider.
Oh = Divide-by-one is not a valid QDIV option. This field should be
programmed to a different value before enabling the PLL.

1h = Feedback path is divided by 2
2h = Feedback path is divided by 3
3h = Feedback path is divided by 4

7Eh = Feedback path is divided by 127
7Fh = Feedback path is divided by 128

Reset type: XRSn
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3.15.10.6 SYSPLLSTS Register (Offset = Ch) [Reset = 00000002h]
SYSPLLSTS is shown in Figure 3-95 and described in Table 3-115.
Return to the Summary Table.
SYSPLL Status register
Figure 3-95. SYSPLLSTS Register

31 30 29 28 27 26 25 24
RESERVED
R-0-0Oh
23 22 21 20 19 18 17 16
RESERVED
R-0-Oh
15 14 13 12 1 10 9 8
RESERVED
R-0-Oh
7 6 5 4 3 2 1 0
RESERVED RESERVED RESERVED LOCKS
R-0-0h R-0h R-1h R-0h

Table 3-115. SYSPLLSTS Register Field Descriptions

Bit Field Type Reset Description
31-3 RESERVED R-0 Oh Reserved
2 RESERVED R Oh Reserved
1 RESERVED R 1h Reserved
0 LOCKS R Oh SYSPLL Lock Status Bit: This bit indicates whether the SYSPLL

is locked or not. This bit will be cleared by any write to the
CLKSRCCTL1.WDHALTI bit.

0 = SYSPLL is not yet locked

1 =SYSPLL is locked

Reset type: XRSn
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3.15.10.7 SYSCLKDIVSEL Register (Offset = Eh) [Reset = 00000000h]
SYSCLKDIVSEL is shown in Figure 3-96 and described in Table 3-116.
Return to the Summary Table.

System Clock Divider Select register.
This memory mapped register requires a delay of 45 SYSCLK cycles between subsequent writes to the register,
otherwise a second write can be lost. This delay can be realized by adding 45 NOP instructions.

Figure 3-96. SYSCLKDIVSEL Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

RESERVED
R-0-0h

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RESERVED PLLSYSCLKDIV
R-0-0h R/W-0h

Table 3-116. SYSCLKDIVSEL Register Field Descriptions
Bit Field Type Reset Description
31-6 RESERVED R-0 Oh Reserved

5-0 PLLSYSCLKDIV R/W Oh PLLSYSCLK Divide Select: This bit selects the divider setting for the
PLLSYSCLK.

000000 = /1 (Default)

000001 =/2

000010 =/3

000011 = /4

000100 =/5

111111 = /64
Reset type: XRSn
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3.15.10.8 XCLKOUTDIVSEL Register (Offset = 12h) [Reset = 00000003h]

XCLKOUTDIVSEL is shown in Figure 3-97 and described in Table 3-117.

Return to the Summary Table.

XCLKOUT Divider Select register
This memory mapped register requires a delay of 45 SYSCLK cycles between subsequent writes to the register,
otherwise a second write can be lost. This delay can be realized by adding 45 NOP instructions.

Figure 3-97. XCLKOUTDIVSEL Register

31 30 29 28 27 26 25 24
RESERVED
R-0-Oh
23 22 21 20 19 18 17 16
RESERVED
R-0-Oh
15 14 13 12 1 10 9 8
RESERVED
R-0-Oh
7 6 5 4 3 2 1 0
RESERVED XCLKOUTDIV
R-0-0h R/W-3h
Table 3-117. XCLKOUTDIVSEL Register Field Descriptions
Bit Field Type Reset Description
31-2 RESERVED R-0 Oh Reserved
1-0 XCLKOUTDIV R/W 3h XCLKOUT Divide Select: This bit selects the divider setting for the
XCLKOUT.
00="1
01=/2
10=/4
11 = /8 (default on reset)
Reset type: SYSRSn
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3.15.10.9 LOSPCP Register (Offset = 14h) [Reset = 00000002h]
LOSPCP is shown in Figure 3-98 and described in Table 3-118.

Return to the Summary Table.

Low Speed Clock Source Prescalar

Figure 3-98. LOSPCP Register

31 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RESERVED
R-0-0h
15 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RESERVED LSPCLKDIV
R-0-Oh R/W-2h
Table 3-118. LOSPCP Register Field Descriptions

Bit Field Type Reset Description

31-3 RESERVED R-0 Oh Reserved

2-0 LSPCLKDIV R/W 2h These bits configure the low-speed peripheral clock (LSPCLK) rate

000,LSPCLK =/1

001,LSPCLK =/2

010,LSPCLK =/ 4 (default on reset)
011,LSPCLK =/6

100,LSPCLK =/8

101,LSPCLK =/10

110,LSPCLK =/ 12

111,LSPCLK =/ 14

Note:

[1] This clock is used as strobe for the SCI and SPI modules.
Reset type: SYSRSn
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3.15.10.10 MCDCR Register (Offset = 16h) [Reset = 00000000h]

MCDCR is shown in Figure 3-99 and described in Table 3-119.
Return to the Summary Table.

Missing Clock Detect Control Register

Figure 3-99. MCDCR Register

31 30 29 28 26 25 24
RESERVED
R-0-0Oh
23 22 21 20 18 17 16
RESERVED
R-0-Oh
15 14 13 12 10 9 8
RESERVED
R-0-Oh
7 6 5 4 2 1 0
RESERVED OSCOFF MCLKOFF MCLKCLR MCLKSTS
R-0-Oh R/W-0h R/W-0h R-0/W1S-0h R-0h

Table 3-119. MCDCR Register Field Descriptions

Bit Field Type

Reset

Description

31-4 RESERVED R-0

Oh

Reserved

3 OSCOFF R/W

Oh

Oscillator Clock Disconnect from MCD Bit:

0 = OSCCLK Connected to OSCCLK Counter in MCD module

1 = OSCCLK Disconnected to OSCCLK Counter in MCD module
Reset type: XRSn

2 MCLKOFF R/wW

Oh

Missing Clock Detect Off Bit:

0 = Missing Clock Detect Circuit Enabled
1 = Missing Clock Detect Circuit Disabled
Reset type: XRSn

1 MCLKCLR R-0/W1S

Oh

Missing Clock Clear Bit:

Write 1' to this bit to clear MCLKSTS bit and reset the missing clock
detect circuit.'

Reset type: XRSn

0 MCLKSTS R

Oh

Missing Clock Status Bit:

0 =0SCCLK Is OK

1 = OSCCLK Detected Missing, CLOCKFAILn Generated
Reset type: XRSn
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3.15.10.11 X1CNT Register (Offset = 18h) [Reset = 00000000h]
X1CNT is shown in Figure 3-100 and described in Table 3-120.

Return to the Summary Table.
10-bit Counter on X1 Clock

Figure 3-100. X1CNT Register

31 30 29 27 26 25 24 23 22 21 20 19 18 17 16
RESERVED CLR
R-0-0h R-0/
W1S-0
h
15 14 13 11 10 9 8 7 6 5 4 3 2 1 0
RESERVED X1CNT
R-0-0h R-0h
Table 3-120. X1CNT Register Field Descriptions
Bit Field Type Reset Description
31-17 RESERVED R-0 Oh Reserved
16 CLR R-0/W1S Oh X1 Counter clear:
A write of '1' to this bit field clears the X1CNT and makes it count
from 0x0 again (provided X1 clock is ticking).
Writes of '0" are ignore to this bit field
Reset type: XRSn
15-11 RESERVED R-0 Oh Reserved
10-0 X1CNT R Oh X1 Counter:
- This counter increments on every X1 CLOCKSs positive-edge.
- Once it reaches the values of Ox7ff, it freezes
- Before switching from SYSOSCBY4 to X1, application must check
this counter and make sure that it has saturated. This will ensure that
the Crystal connected to X1/X2 is oscillating.
Reset type: XRSn
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3.15.10.12 XTALCR Register (Offset = 1Ah) [Reset = 00000005h]
XTALCR is shown in Figure 3-101 and described in Table 3-121.

Return to the Summary Table.
XTAL Control Register

This memory mapped register requires a delay of 45 SYSCLK cycles between subsequent writes to the register,
otherwise a second write can be lost. This delay can be realized by adding 45 NOP instructions.

Figure 3-101. XTALCR Register

31 30 29 28 27 26 25 24
RESERVED
R-0-0h
23 22 21 20 19 18 17 16
RESERVED
R-0-0h
15 14 13 12 11 10 9 8
RESERVED
R-0-0h
7 6 5 4 3 2 1 0
RESERVED RESERVED SE OSCOFF
R-0-0h R/W-1h R/W-0h R/W-1h
Table 3-121. XTALCR Register Field Descriptions
Bit Field Type Reset Description
31-3 RESERVED R-0 Oh Reserved
2 RESERVED R/W 1h Reserved
1 SE R/W Oh Configures XTAL oscillator in single-ended or Crystal mode when
XTAL oscillator is powered up(i.e. OSCOFF = 0)
0 XTAL oscillator in Crystal mode
1 XTAL oscilator in single-ended mode (through X1)
Reset type: XRSn
0 OSCOFF R/W 1h This bit if '1', powers-down the XTAL oscillator macro and hence
doesn't let X2 to be driven by the XTAL oscillator. If a crystal is
connected to X1/X2, user needs to first clear this bit, wait for the
oscillator to power up (using X1CNT) and then only switch the clock
source to X1/X2
NOTE: Ensure no resources are using this clock source
prior to disabling it. For example OSCCLKSRCSEL (SYSPLL),
CANxBCLKSEL (CAN Clock), TMR2CLKSRCSEL (CPUTIMER2)
and XCLKOUTSEL(XCLKOUT).
Reset type: XRSn
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3.15.10.13 XTALCR2 Register (Offset = 1Ch) [Reset = 00000003h]
XTALCR2 is shown in Figure 3-102 and described in Table 3-122.
Return to the Summary Table.

XTAL Control Register for pad init

Figure 3-102. XTALCR2 Register

31 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RESERVED
R/W-0h
15 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RESERVED | FEN | XOF | XIF
R-0-0h R/W-0h R/W-1h R/W-1h
Table 3-122. XTALCR2 Register Field Descriptions
Bit Field Type Reset Description
31-16 RESERVED R/W Oh Reserved
15-3 RESERVED R-0 Oh Reserved
2 FEN R/W Oh Configures XTAL oscillator pad initilisation.
0 : XOSC pads are not driven through GPIO connection.
1 : XOSC pads are driven through connected GPIO as per XIF &
XOF values.
This register has effect only when XOSC is OFF (no SE , no XTAL
mode).
If this register is set during XOSC off state (XOSCOFF=1 & SE=0)
then upon change of these controls this bit gets reset and rearmed.
Reset type: XRSn
1 XOF R/W 1h Polarity selection to initialise XO /X2 pad of the XOSC before start-
up
This value shall be deposited on the pad before XOSC started
(XOSCOFF=1)
If FEN=0 or XOSC is in XTAL or SE mode
then this value will not be applied to the pad.
Reset type: XRSn
0 XIF R/W 1h Polarity selection to initialise XI /X1 pad of the XOSC before start-up

This value shall be deposited on the pad before XOSC started
(XOSCOFF=1)

If FEN=0 or XOSC is in XTAL or SE mode

then this value will not be applied to the pad.

Reset type: XRSn
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3.15.10.14 CLKFAILCFG Register (Offset = 1Eh) [Reset = 00000000h]
CLKFAILCFG is shown in Figure 3-103 and described in Table 3-123.

Return to the Summary Table.

Clock Fail cause Configuration

Figure 3-103. CLKFAILCFG Register

31 30 29 28 27 26 25 24
RESERVED
R-0-0h
23 22 21 20 19 18 17 16
RESERVED
R-0-0h
15 14 13 12 11 10 9 8
RESERVED
R-0-0h
7 6 5 4 3 2 1 0
RESERVED RESERVED | DCCO_ERROR
_EN
R-0-0h R/W-0h R/W-0h
Table 3-123. CLKFAILCFG Register Field Descriptions
Bit Field Type Reset Description
31-2 RESERVED R-0 Oh Reserved
1 RESERVED R/W Oh Reserved
0 DCCO_ERROR_EN R/W Oh This field enables DCCO Error to cause the clock-fail NMI to get
asserted.
0 : DCCO Error does not affect Clock fail NMI
1: Occurrence of DCCO Error triggers Clock fail NMI assertion and
ERROR pin assertion.
Reset type: XRSn
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3.15.10.15 CLKSRCSTS Register (Offset = 20h) [Reset = 00000000h]
CLKSRCSTS is shown in Figure 3-104 and described in Table 3-124.
Return to the Summary Table.
Clock Source Status
Figure 3-104. CLKSRCSTS Register
31 30 29 28 27 26 25 24
RESERVED
R-0-Oh
23 22 21 20 19 18 17 16
RESERVED
R-0-Oh
15 14 13 12 1 10 9 8
RESERVED
R-0-Oh
7 6 5 4 3 2 1 0
RESERVED SYSOSC_FCL_| SYSOSC_ENA
DONE BLED
R-0-0h R-0h R-0h
Table 3-124. CLKSRCSTS Register Field Descriptions
Bit Field Type Reset Description
31-2 RESERVED R-0 Oh Reserved
1 SYSOSC_FCL_DONE R Oh 0 = SYSOSC FCL (Frequency Correction Loop) not done
1 =S8SYSOSC FCL (Frequency Correction Loop) done
Note: Before enabling the SYSPLL with SYSOSCBY4 as the
REFCLK, SW should wait for this bit to be set to ensure that the
PLL gets an accurate reference clock.
Reset type: PORESETn
0 SYSOSC_ENABLED R Oh 0 = SYSOSC is disabled
1=S8YSOSC is enabled
Reset type: PORESETn
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3.15.11 CPU_SYS_REGS Registers

Table 3-125 lists the memory-mapped registers for the CPU_SYS_REGS registers. All register offset addresses
not listed in Table 3-125 should be considered as reserved locations and the register contents should not be

modified.
Table 3-125. CPU_SYS_REGS Registers
Offset Acronym Register Name Write Protection
Oh CPUSYSLOCK Lock bit for CPUSYS registers EALLOW
2h PIEVERRADDR PIE Vector Fetch Error Address register EALLOW
4h SIMRESET Simulated Reset Register
8h LPMCR LPM Control Register EALLOW
Ah GPIOLPMSELO GPIO LPM Wakeup select registers EALLOW
Ch GPIOLPMSEL1 GPIO LPM Wakeup select registers EALLOW
Eh TMR2CLKCTL Timer2 Clock Measurement functionality control register ~ EALLOW
10h RESCCLR Reset Cause Clear Register
12h RESC Reset Cause register
14h CMPSSLPMSEL CMPSS LPM Wakeup select registers EALLOW
16h CLKSTOPREQ Peripheral Clock Stop Request Register
18h CLKSTOPACK Peripheral Clock Stop Ackonwledge Register
1Ah USER_REG1_SYSRSn Software Configurable registers reset by SYSRSn
1Ch USER_REG2_SYSRSn Software Configurable registers reset by SYSRSn
1Eh USER_REG1_XRSn Software Configurable registers reset by XRSn
20h USER_REG2_XRSn Software Configurable registers reset by XRSn
22h USER_REG1_PORESETn Software Configurable registers reset by PORESETn
24h USER_REG2_PORESETnN Software Configurable registers reset by PORESETn
26h USER_REG3_PORESETn Software Configurable registers reset by PORESETn
28h USER_REG4_PORESETNn Software Configurable registers reset by PORESETn
3Ch PERCLKCR Peripheral Clock Control

Complex bit access types are encoded to fit into small table cells. Table 3-126 shows the codes that are used for
access types in this section.

Table 3-126. CPU_SYS_REGS Access Type Codes

Access Type Code Description
Read Type
R R Read
R-0 R Read
-0 Returns Os
Write Type
w \W Write
W18 w Write
1S 1 to set
WSonce w Write
Sonce Set once

Reset or Default Value

-n

Value after reset or the default value

Register Array Variables
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Table 3-126. CPU_SYS_REGS Access Type Codes (continued)

Access Type Code Description

i,j,k,l,m,n When these variables are used in a register name,
an offset, or an address, they refer to the value of a
register array where the register is part of a group
of repeating registers. The register groups form a
hierarchical structure and the array is represented
with a formula.

y When this variable is used in a register name, an
offset, or an address it refers to the value of a
register array.
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3.15.11.1 CPUSYSLOCK Register (Offset = 0h) [Reset = 00000000h]
CPUSYSLOCK is shown in Figure 3-105 and described in Table 3-127.
Return to the Summary Table.

Lock bit for CPUSYS registers

Notes:

[1]1 Any bit in this register, once set can only be cleared through a CPU1.SYSRSn. Write of 0 to any bit of this
register has no effect

[2] The locking mechanism applies to only writes. Reads to the registers which have LOCK protection are always
allowed

Figure 3-105. CPUSYSLOCK Register

31 30 29 28 27 26 25 24
RESERVED
R-0-0h
23 22 21 20 19 18 17 16
RESERVED
R-0-0h
15 14 13 12 11 10 9 8
RESERVED
R-0-0h
7 6 5 4 3 2 1 0
RESERVED BROMPATCH ALL
R-0-0h R/WSonce-0h  R/WSonce-0h

Table 3-127. CPUSYSLOCK Register Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R-0 Oh Reserved
1 BROMPATCH R/WSonce |0Oh Lock bit for BROMPATCHADDRXx/DATAX registers

0: Respective register is not locked
1: Respective register is locked.
Reset type: SYSRSn

0 ALL R/WSonce |0Oh Lock bit for all CPUSYS registers except BROMPATCHADDRX/
DATAX

0: Respective register is not locked

1: Respective register is locked.

Reset type: SYSRSn
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3.15.11.2 PIEVERRADDR Register (Offset = 2h) [Reset = 003FFFFFh]
PIEVERRADDR is shown in Figure 3-106 and described in Table 3-128.

Return to the Summary Table.

PIE Vector Fetch Error Address register
Figure 3-106. PIEVERRADDR Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11

07 9 8 7 6 5 4 3 2 1 0

RESERVED ADDR
R-0-Oh R/W-003FFFFFh
Table 3-128. PIEVERRADDR Register Field Descriptions
Bit Field Type Reset Description
31-22 RESERVED R-0 Oh Reserved
21-0 ADDR R/W 003FFFFFh |This register defines the address of the PIE Vector Fetch Error

handler routine. Its the
If this register is not ini

0x3fffbe will get executed. Refer to the Boot ROM section for more

details on this register.
Reset type: XRSn

responsibility of user to initialize this register.
tialized, a default error handler at address
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3.15.11.3 SIMRESET Register (Offset = 4h) [Reset = 00000000h]
SIMRESET is shown in Figure 3-107 and described in Table 3-129.

Return to the Summary Table.

Simulated Reset Register

Note: This register exists only on CPU1
Figure 3-107. SIMRESET Register

31

30

29

28 27 26 25 24

KEY

R-0/W-0h

23

22

21

20 19 18 17 16

KEY

R-0/W-0h

15

14

13

12 1 10 9 8

RESERVED

R-0-Oh

4 3 2 1 0

RESERVED XRSn CPU1RSNn

R-0-0h

R-0/W1S-0h R-0/W1S-0h

Table 3-129. SIMRESET Register Field Descriptions

Bit

Field

Type

Reset Description

31-16

KEY

R-0/W

Oh Write to this register succeeds only if this field is written with a value
of Oxa5a5

Note:

[1] Due to this KEY, only 32-bit writes will succeed (provided the KEY
matches). 16-bit writes to the upper or lower half of this register will
be ignored

Reset type: XRSn

15-2

RESERVED

R-0

Oh Reserved

XRSn

R-0/W1S

Oh Writing a 1 to this field generates a XRSn like reset.

Writing a 0 has no effect.

Note: Writing to this pin will pull the XRSn pin low for 512 SECCLK
clock cycles.

Reset type: XRSn

CPU1RSn

R-0/W1S

Oh Writing a 1 to this field generates a reset to to CPU1.
Writing a 0 has no effect.

Reset type: XRSn
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3.15.11.4 LPMCR Register (Offset = 8h) [Reset = 000000FCh]
LPMCR is shown in Figure 3-108 and described in Table 3-130.
Return to the Summary Table.
LPM Control Register
Figure 3-108. LPMCR Register
31 30 29 28 27 26 25 24
RESERVED RESERVED
R/W1S-0h R-0-0h
23 22 21 20 19 18 17 16
RESERVED RESERVED
R-0-Oh R/W-0h
15 14 13 12 1 10 9 8
WDINTE RESERVED
R/W-0h R-0-0h
7 6 5 4 3 2 1 0
QUALSTDBY LPM
R/W-3Fh R/W-0h
Table 3-130. LPMCR Register Field Descriptions
Bit Field Type Reset Description
31 RESERVED R/W1S Oh Reserved
30-18 RESERVED R-0 Oh Reserved
17-16 RESERVED R/W Oh Reserved
15 WDINTE R/W Oh When this bit is set to 1, it enables the watchdog interrupt signal to
wake the device from STANDBY mode.
Note:
[1] To use this signal, the user must also enable the WDINTn signal
using the WDENINT bit in the SCSR register. This signal will not
wake the device from HALT mode because the clock to watchdog
module is turned off
Reset type: SYSRSn
14-8 RESERVED R-0 Oh Reserved
7-2 QUALSTDBY R/wW 3Fh Select number of OSCCLK clock cycles to qualify the selected inputs
when waking the from STANDBY mode:
000000 = 2 OSCCLKs
000001 = 3 OSCCLKs
111111 = 65 OSCCLKs
Note: The LPMCR.QUALSTDBY register should be set to a value
greater than the ratio of SECCLK/PLLSYSCLK to ensure proper
wake up.
Reset type: SYSRSn
1-0 LPM R/W Oh These bits set the low power mode for the device. Takes effect when
CPU executes the IDLE instruction (when IDLE instruction is out of
EXE Phase of the Pipeline)
00: IDLE Mode
01: STANDBY Mode
1x: HALT Mode
Reset type: SYSRSn
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3.15.11.5 GPIOLPMSELO Register (Offset = Ah) [Reset = 00000000h]
GPIOLPMSELO is shown in Figure 3-109 and described in Table 3-131.
Return to the Summary Table.

GPIO LPM Wakeup select registers
Connects the selected pin to the LPM circuit. Refer to LPM section of the TRM for the wakeup capabilities of the
selected pin.

Figure 3-109. GPIOLPMSELO Register

31 30 29 28 27 26 25 24
GPIO31 | GPI0O30 | GPI0O29 | GPIO28 | GPIO27 | GPIO26 | GPIO25 | GPIO24
R/W-0h R/W-0h R/W-0h R/W-Oh R/W-0h R/W-0h R/W-Oh R/W-0h
23 22 21 20 19 18 17 16
GPI023 \ GPI022 \ GPI021 \ GPI020 \ GPIO19 \ GPIO18 \ GPIO17 \ GPIO16
R/W-0h R/W-0h R/W-0h R/W-Oh R/W-0h R/W-0h R/W-Oh R/W-0h
15 14 13 12 1 10 9 8
GPIO15 \ GPIO14 \ GPIO13 \ GPIO12 \ GPIO11 \ GPIO10 \ GPIO9 \ GPIO8
R/W-0h R/W-0h R/W-0h R/W-Oh R/W-0h R/W-0h R/W-Oh R/W-0h
7 6 5 4 3 2 1 0
GPIO7 \ GPIO6 \ GPIO5 \ GPIO4 \ GPIO3 \ GPIO2 \ GPIO1 \ GPIOO
R/W-0h R/W-0h R/W-0h R/W-Oh R/W-0h R/W-0h R/W-Oh R/W-0h

Table 3-131. GPIOLPMSELDO Register Field Descriptions
Bit Field Type Reset Description

31 GPI031 R/W Oh 0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

30 GPIO30 R/W Oh 0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

29 GPIO29 R/W Oh 0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

28 GPIO28 R/W Oh 0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

27 GPIO27 R/W Oh 0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

26 GPIO26 R/W Oh 0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

25 GPIO25 R/W Oh 0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

24 GPI1024 R/W Oh 0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

23 GPI1023 R/W Oh 0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025 F28E12x Real-Time Microcontrollers 213
Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

System Control and Interrupts

|

TEXAS
INSTRUMENTS

www.ti.com

Table 3-131. GPIOLPMSELDO Register Field Descriptions (continued)

Bit

Field

Type

Reset

Description

22

GP1022

R/W

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

21

GP1021

R/W

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

20

GP1020

R/W

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

19

GPIO19

R/W

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

18

GPIO18

R/W

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

17

GPIO17

R/wW

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

16

GPIO16

R/wW

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

15

GPIO15

R/wW

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

14

GPIO14

R/W

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

13

GPIO13

R/W

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

12

GPIO12

R/W

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

11

GPIO11

R/W

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

10

GPIO10

R/W

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

GPIO9

R/wW

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

GPIO8

R/wW

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

GPIO7

R/wW

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

GPI06

R/W

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn
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Table 3-131. GPIOLPMSELDO Register Field Descriptions (continued)

Bit Field

Type

Reset

Description

5 GPIO5

R/W

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

4 GPI104

R/W

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

3 GPIO3

R/W

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

2 GPI102

R/W

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

1 GPIO1

R/W

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

0 GPIO0

R/wW

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn
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3.15.11.6 GPIOLPMSEL1 Register (Offset = Ch) [Reset = 00000000h]
GPIOLPMSELA1 is shown in Figure 3-110 and described in Table 3-132.
Return to the Summary Table.

GPIO LPM Wakeup select registers
Connects the selected pin to the LPM circuit. Refer to LPM section of the TRM for the wakeup capabilities of the
selected pin.

Figure 3-110. GPIOLPMSEL1 Register

31 30 29 28 27 26 25 24
GPIOB3 | GPIOB2 | GPIOB1 | GPIOBO | GPIOS9 | GPIOS8 | GPIOS7 |  GPIOS6
R/W-0h R/W-0h R/W-0h R/W-Oh R/W-0h R/W-0h R/W-Oh R/W-0h
23 22 21 20 19 18 17 16
GPIO55 \ GPIO54 \ GPIO53 \ GPIO52 \ GPIO51 \ GPIO50 \ GPI049 \ GPI048
R/W-0h R/W-0h R/W-0h R/W-Oh R/W-0h R/W-0h R/W-Oh R/W-0h
15 14 13 12 1 10 9 8
GPI047 \ GPI046 \ GPIO45 \ GPI044 \ GPI043 \ GPI042 \ GPI041 \ GPI040
R/W-0h R/W-0h R/W-0h R/W-Oh R/W-0h R/W-0h R/W-Oh R/W-0h
7 6 5 4 3 2 1 0
GPIO39 \ GPIO38 \ GPI037 \ GPIO36 \ GPIO35 \ GPI034 \ GPIO33 \ GPIO32
R/W-0h R/W-0h R/W-0h R/W-Oh R/W-0h R/W-0h R/W-Oh R/W-0h

Table 3-132. GPIOLPMSEL1 Register Field Descriptions
Bit Field Type Reset Description

31 GPIO63 R/W Oh 0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

30 GPIO62 R/W Oh 0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

29 GPIO61 R/W Oh 0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

28 GPIO60 R/W Oh 0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

27 GPIO59 R/W Oh 0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

26 GPIO58 R/W Oh 0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

25 GPIO57 R/W Oh 0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

24 GPIO56 R/W Oh 0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

23 GPIO55 R/W Oh 0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn
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Table 3-132. GPIOLPMSEL1 Register Field Descriptions (continued)

Bit

Field

Type

Reset

Description

22

GPI054

R/W

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

21

GPIO53

R/W

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

20

GPI052

R/W

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

19

GPI1051

R/W

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

18

GPI050

R/W

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

17

GPI1049

R/wW

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

16

GP1048

R/wW

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

15

GPI1047

R/wW

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

14

GPI1046

R/W

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

13

GPI1045

R/W

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

12

GP1044

R/W

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

11

GP1043

R/W

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

10

GP1042

R/W

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

GP1041

R/wW

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

GPI1040

R/wW

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

GPI039

R/wW

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

GPIO38

R/W

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn
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Table 3-132. GPIOLPMSEL1 Register Field Descriptions (continued)

Bit Field

Type

Reset

Description

5 GPI037

R/W

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

4 GPI036

R/W

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

3 GPI0O35

R/W

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

2 GPI1034

R/W

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

1 GPIO33

R/W

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

0 GPI1032

R/wW

Oh

0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn
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3.15.11.7 TMR2CLKCTL Register (Offset = Eh) [Reset = 00000000h]
TMR2CLKCTL is shown in Figure 3-111 and described in Table 3-133.

Return to the Summary Table.

Timer2 Clock Measurement functionality control register
This memory mapped register requires a delay of 45 SYSCLK cycles between subsequent writes to the register,
otherwise a second write can be lost. This delay can be realized by adding 45 NOP instructions.

Figure 3-111. TMR2CLKCTL Register

31 30 29 28 27 26 25 24
RESERVED
R-0-Oh
23 22 21 20 19 18 17 16
RESERVED
R-0-Oh
15 14 13 12 1 10 9 8
RESERVED
R-0-Oh
7 6 5 4 3 2 1 0
RESERVED TMR2CLKPRESCALE TMR2CLKSRCSEL
R-0-0Oh R/W-0h R/W-0h
Table 3-133. TMR2CLKCTL Register Field Descriptions
Bit Field Type Reset Description
31-6 RESERVED R-0 Oh Reserved
5-3 TMR2CLKPRESCALE R/W Oh CPU Timer 2 Clock Pre-Scale Value: These bits select the pre-scale
value for the selected clock source for CPU Timer 2:
0,0,0,/1 (default on reset)
0,0,1,/2,
0,1,0,/4
0,1,1,/8
1,0,0,/16
1,0,1,spare (defaults to /16)
1,1,0,spare (defaults to /16)
1,1,1,spare (defaults to /16)
Note:
[1] The CPU Timer2s Clock sync logic detects an input clock edge
when configured for any clock source other than SYSCLK and
generates an appropriate clock pulse to the CPU timer2. If SYSCLK
is approximately the same or less then the input clock source, then
the user would need to configure the pre-scale value such that
SYSCLK is at least twice as fast as the pre-scaled value.
Reset type: SYSRSn
2-0 TMR2CLKSRCSEL R/W Oh CPU Timer 2 Clock Source Select Bit: This bit selects the source for
CPU Timer 2:
000 =SYSCLK Selected (default on reset, pre-scale is bypassed)
001 = WROSCBY8
010 = SYSOSCBY4
011 = XTAL
100 = PUMPOSC (from no-wrapper)
101 = FOSCCLK (Reserved)
110 = AUXPLLCLK (Reserved)
111 = reserved
Reset type: SYSRSn
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3.15.11.8 RESCCLR Register (Offset = 10h) [Reset = 00000000h]
RESCCLR is shown in Figure 3-112 and described in Table 3-134.
Return to the Summary Table.
Reset Cause Clear Register
Figure 3-112. RESCCLR Register
31 30 29 28 27 26 25 24
RESERVED
R-0-Oh
23 22 21 20 19 18 17 16
RESERVED
R-0-Oh
15 14 13 12 1 10 9 8
RESERVED SIMRESET_XR | SIMRESET_CP | RESERVED SCCRESETNn
Sn U1RSn
R-0-Oh R-0/W1S-0h R-0/W1S-0h R-0-0Oh R-0/W1S-0h
7 6 5 4 3 2 1 0
RESERVED RESERVED RESERVED RESERVED NMIWDRSn WDRSn XRSn POR
R-0-Oh R-0/W1S-0h R-0/W1S-0h R-0-Oh R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h
Table 3-134. RESCCLR Register Field Descriptions
Bit Field Type Reset Description
31-12 RESERVED R-0 Oh Reserved
11 SIMRESET_XRSn R-0/W1S Oh Clear bit for corresponding status bit in RESC. Read of RESCCLR
always gives 0.
Writing a 1 to this bit clears the status bit in RESC to 0
Writing 0 has no effect.
Reset type: SYSRSn
10 SIMRESET_CPU1RSn R-0/W1S Oh Clear bit for corresponding status bit in RESC. Read of RESCCLR
always gives 0.
Writing a 1 to this bit clears the status bit in RESC to 0
Writing 0 has no effect.
Reset type: SYSRSn
RESERVED R-0 Oh Reserved
SCCRESETN R-0/W1S Oh Clear bit for corresponding status bit in RESC. Read of RESCCLR
always gives 0.
Writing a 1 to this bit clears the status bit in RESC to 0
Writing 0 has no effect.
Reset type: SYSRSn
7 RESERVED R-0 Oh Reserved
6 RESERVED R-0/W1S Oh Reserved
5 RESERVED R-0/W1S Oh Reserved
4 RESERVED R-0 Oh Reserved
3 NMIWDRSn R-0/W1S Oh Clear bit for corresponding status bit in RESC. Read of RESCCLR
always gives 0.
Writing a 1 to this bit clears the status bit in RESC to 0
Writing 0 has no effect.
Reset type: SYSRSn

220

F28E12x Real-Time Microcontrollers

SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025
Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated



https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

13 TEXAS

INSTRUMENTS

www.ti.com

System Control and Interrupts

Table 3-134. RESCCLR Register Field Descriptions (continued)

Bit

Field

Type

Reset

Description

WDRSn

R-0/W1S

Oh

Clear bit for corresponding status bit in RESC. Read of RESCCLR
always gives 0.

Writing a 1 to this bit clears the status bit in RESC to 0

Writing 0 has no effect.

Reset type: SYSRSn

XRSn

R-0/W1S

Oh

Clear bit for corresponding status bit in RESC. Read of RESCCLR
always gives 0.

Writing a 1 to this bit clears the status bit in RESC to 0

Writing 0 has no effect.

Reset type: SYSRSn

POR

R-0/W1S

Oh

Clear bit for corresponding status bit in RESC. Read of RESCCLR
always gives 0.

Writing a 1 to this bit clears the status bit in RESC to 0

Writing 0 has no effect.

Reset type: SYSRSn
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3.15.11.9 RESC Register (Offset = 12h) [Reset = X0000003h]
RESC is shown in Figure 3-113 and described in Table 3-135.
Return to the Summary Table.
Reset Cause register
Figure 3-113. RESC Register
31 30 29 28 27 26 25 24
DCON XRSn_pin_statu RESERVED
S
R-0h R-Xh R-0-0h
23 22 21 20 19 18 17 16
RESERVED
R-0-Oh
15 14 13 12 11 10 9 8
RESERVED SIMRESET_XR | SIMRESET_CP| RESERVED | SCCRESETn
Sn U1RSn
R-0-0h R-0h R-0h R-0-0h R-0h
7 6 5 4 3 2 1 0
RESERVED RESERVED RESERVED RESERVED NMIWDRSn WDRSh XRSn POR
R-0-0h R-0h R-0h R-0-Oh R-0h R-0h R-1h R-1h
Table 3-135. RESC Register Field Descriptions
Bit Field Type Reset Description
31 DCON R Oh Reading this bit provides the status of debugger connection to the
C28x CPU.

0 : Debugger is not connected to the C28x CPU

1 : Debugger is connected to the C28x CPU

Notes:

[1] This bit is connected to the DCON o/p signal of the C28x CPU
Reset type: N/A

30 XRSn_pin_status R Xh Reading this bit provides the current status of the XRSn pin. Reset
value is reflective of the pin status.
Reset type: N/A

29-16 RESERVED R-0 Oh Reserved
15-12 RESERVED R-0 Oh Reserved
11 SIMRESET_XRSn R Oh If this bit is set, indicates that the device was reset by

SIMRESET_XRSn
Reset type: PORESETn

10 SIMRESET_CPU1RSn R Oh If this bit is set, indicates that the device was reset by
SIMRESET_CPU1RSn
Reset type: PORESETn

RESERVED R-0 Oh Reserved

SCCRESETN R Oh If this bit is set, indicates that the device was reset by SCCRESETn
(fired by DCSM).
Reset type: PORESETn

7 RESERVED R-0 Oh Reserved
6 RESERVED R Oh Reserved
5 RESERVED R Oh Reserved
4 RESERVED R-0 Oh Reserved
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Table 3-135. RESC Register Field Descriptions (continued)

Bit

Field

Type

Reset

Description

NMIWDRSn

R

Oh

If this bit is set, indicates that the device was reset by NMIWDRSn.
Note: To know the exact cause of NMI after the reset, software
needs to read NMISHDFLG registers

Reset type: PORESETn

WDRSn

Oh

If this bit is set, indicates that the device was reset by WDRSn.
Note:

[1] A bit inside WD module also provides the same information. This
bit is present to keep things consistent. This register is a one-stop
shop for the software to know the reset cause for the C28x core.
Reset type: PORESETn

XRSn

1h

If this bit is set, indicates that the device was reset by XRSn.
Reset type: PORESETn

POR

1h

If this bit is set, indicates that the device was reset by PORn.
Reset type: PORESETn
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3.15.11.10 CMPSSLPMSEL Register (Offset = 14h) [Reset = 00000000h]
CMPSSLPMSEL is shown in Figure 3-114 and described in Table 3-136.
Return to the Summary Table.

CMPSS LPM Wakeup select registers
Connects the selected pin to the LPM circuit. Refer to LPM section of the TRM for the wakeup capabilities of the

selected pin.
Figure 3-114. CMPSSLPMSEL Register

31 30 29 28 27 26 25 24
RESERVED | RESERVED | RESERVED | RESERVED | RESERVED | RESERVED | RESERVED | RESERVED

R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h

23 22 21 20 19 18 17 16
RESERVED | RESERVED \ RESERVED ] RESERVED \ RESERVED \ RESERVED ] RESERVED ] RESERVED

R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h

15 14 13 12 11 10 9 8
RESERVED | RESERVED \ RESERVED ] RESERVED \ RESERVED \ RESERVED ] RESERVED ] RESERVED

R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h

7 6 5 4 3 2 1 0
RESERVED | RESERVED | CMPSS3L | CMPSS3H | CMPSS2L | CMPSS?H | CMPSSIL | CMPSSTH

R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h

Table 3-136. CMPSSLPMSEL Register Field Descriptions

Bit Field Type Reset Description

31 RESERVED RIW oh Reserved

30 RESERVED RIW oh Reserved

29 RESERVED RIW oh Reserved

28 RESERVED RIW oh Reserved

27 RESERVED R/W Oh Reserved

26 RESERVED R/W Oh Reserved

25 RESERVED R/W Oh Reserved

24 RESERVED R/W Oh Reserved

23 RESERVED RIW oh Reserved

22 RESERVED RIW oh Reserved

21 RESERVED RIW oh Reserved

20 RESERVED RIW oh Reserved

19 RESERVED RIW oh Reserved

18 RESERVED R/W Oh Reserved

17 RESERVED R/W Oh Reserved

16 RESERVED R/W Oh Reserved

15 RESERVED RIW oh Reserved

14 RESERVED RIW oh Reserved

13 RESERVED RIW oh Reserved

12 RESERVED RIW oh Reserved

11 RESERVED RIW oh Reserved

10 RESERVED R/W Oh Reserved

9 RESERVED R/W Oh Reserved
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Table 3-136. CMPSSLPMSEL Register Field Descriptions (continued)

Bit Field Type Reset Description

8 RESERVED R/W Oh Reserved

7 RESERVED R/W Oh Reserved

6 RESERVED R/W Oh Reserved

5 CMPSS3L R/W Oh 0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

4 CMPSS3H R/W Oh 0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

3 CMPSS2L R/W Oh 0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

2 CMPSS2H R/W Oh 0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

1 CMPSS1L R/W Oh 0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn

0 CMPSS1H R/W Oh 0 pin is dis-connected from LPM circuit
1 pin is connected to LPM circuit
Reset type: SYSRSn
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3.15.11.11 CLKSTOPREQ Register (Offset = 16h) [Reset = 00000000h]
CLKSTOPREQ is shown in Figure 3-115 and described in Table 3-137.
Return to the Summary Table.
Peripheral Clock Stop Request Register
Note: This register exists only on CPU1
Figure 3-115. CLKSTOPREQ Register
31 30 29 28 27 26 25 24
KEY
R-0/W-0h
23 22 21 20 19 18 17 16
KEY
R-0/W-0h
15 14 13 12 11 10 9 8
RESERVED \ RESERVED | RESERVED | RESERVED
R-0-Oh R-0-0h R/W-0h R/W-0h
7 6 5 4 3] 2 1 0
RESERVED RESERVED CAN_A ’ RESERVED RESERVED ’ RESERVED ’ RESERVED
R-0-0Oh R/W-0h R/W-0h R-0-0h R/W-0h R-0-0Oh R/W-0h
Table 3-137. CLKSTOPREQ Register Field Descriptions
Bit Field Type Reset Description
31-16 KEY R-0O/W Oh Write to any of the bits in this register will succeed only if a value of
0x5634 is written to the KEY field.
Reset type: SYSRSn
15-12 RESERVED R-0 Oh Reserved
11-10 RESERVED R-0 Oh Reserved
9 RESERVED R/W Oh Reserved
8 RESERVED R/W Oh Reserved
7-6 RESERVED R-0 Oh Reserved
5 RESERVED R/W Oh Reserved
4 CAN_A R/W Oh CAN_A Clock Stop Request Bit
0: If clock to CAN_A is turned off, it will be turned on, else no effect.
1: Clock stop request toCAN_A
Note: Once set, this bit is cleared when clock to CAN_A is turned on
as a result of a wakeup event in hardware
Reset type: SYSRSn
3 RESERVED R-0 Oh Reserved
2 RESERVED R/W Oh Reserved
1 RESERVED R-0 Oh Reserved
0 RESERVED R/W Oh Reserved
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3.15.11.12 CLKSTOPACK Register (Offset = 18h) [Reset = 00000000h]
CLKSTOPACK is shown in Figure 3-116 and described in Table 3-138.

Return to the Summary Table.

Peripheral Clock Stop Ackonwledge Register
Note: This register exists only on CPU1

Figure 3-116. CLKSTOPACK Register

31 30 29 28 27 26 25 24
RESERVED
R-0-0h
23 22 21 20 19 18 17 16
RESERVED
R-0-0h
15 14 13 12 1 10 9 8
RESERVED | RESERVED | RESERVED
R-0-Oh R-0Oh R-Oh
7 6 5 4 3 2 1 0
RESERVED RESERVED CAN_A RESERVED RESERVED ’ RESERVED ’ RESERVED
R-0-0h R-0Oh R-0Oh R-0-Oh R-Oh R-0-0h R-Oh
Table 3-138. CLKSTOPACK Register Field Descriptions
Bit Field Type Reset Description
31-10 RESERVED R-0 Oh Reserved
9 RESERVED R Oh Reserved
8 RESERVED R Oh Reserved
7-6 RESERVED R-0 Oh Reserved
5 RESERVED R Oh Reserved
4 CAN_A R Oh CAN_A Clock Stop Acknowledge Bit
0: Clock stop request not acknowledged
1: Clock stop acknowledged
Reset type: SYSRSn
3 RESERVED R-0 Oh Reserved
2 RESERVED R Oh Reserved
1 RESERVED R-0 Oh Reserved
0 RESERVED R Oh Reserved
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3.15.11.13 USER_REG1_SYSRSn Register (Offset = 1Ah) [Reset = 00000000h]
USER_REG1_SYSRSn is shown in Figure 3-117 and described in Table 3-139.

Return to the Summary Table.

Software Configurable registers reset by SYSRSn
Figure 3-117. USER_REG1_SYSRSn Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11

07 9 8 7 6 5 4 3 2 1 0

BITS

R/W-0h

Table 3-139. USER_REG1_SYSRSn Register Field Descriptions

Bit

Field

Type

Reset

Description

31-0

BITS

R/W

Oh

Reset type: SYSRSn

R/W bits reset by SYSRSn to be used by the application software
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3.15.11.14 USER_REG2_SYSRSn Register (Offset = 1Ch) [Reset = 00000000h]
USER_REG2_SYSRSh is shown in Figure 3-118 and described in Table 3-140.
Return to the Summary Table.

Software Configurable registers reset by SYSRSn

Figure 3-118. USER_REG2_SYSRSn Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

BITS
R/W-0h

Table 3-140. USER_REG2_SYSRSn Register Field Descriptions

Bit Field Type Reset Description
31-0 BITS R/W Oh R/W bits reset by SYSRSn to be used by the application software
Reset type: SYSRSn
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3.15.11.15 USER_REG1_XRSn Register (Offset = 1Eh) [Reset = 00000000h]
USER_REG1_XRSn is shown in Figure 3-119 and described in Table 3-141.

Return to the Summary Table.

Software Configurable registers reset by XRSn

Figure 3-119. USER_REG1_XRSn Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11

07 9 8 7 6 5 4 3 2 1 0

BITS

R/W-0h

Table 3-141. USER_REG1_XRSn Register Field Descriptions

Bit

Field

Type

Reset

Description

31-0

BITS

R/W

Oh

Reset type: XRSn

R/W bits reset by XRSn to be used by the application software
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3.15.11.16 USER_REG2_XRSn Register (Offset = 20h) [Reset = 00000000h]
USER_REG2_XRSn is shown in Figure 3-120 and described in Table 3-142.
Return to the Summary Table.

Software Configurable registers reset by XRSn

Figure 3-120. USER_REG2_XRSn Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

BITS
R/W-0h

Table 3-142. USER_REG2_XRSn Register Field Descriptions
Bit Field Type Reset Description

31-0 BITS R/W Oh R/W bits reset by XRSn to be used by the application software
Reset type: XRSn
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3.15.11.17 USER_REG1_PORESETN Register (Offset = 22h) [Reset = 00000000h]
USER_REG1_PORESETN is shown in Figure 3-121 and described in Table 3-143.
Return to the Summary Table.

Software Configurable registers reset by PORESETn

Figure 3-121. USER_REG1_PORESETn Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

BITS
R/W-0h

Table 3-143. USER_REG1_PORESETn Register Field Descriptions

Bit Field Type Reset Description
31-0 BITS R/W Oh R/W bits reset by PORESETNn to be used by the application software
Reset type: PORESETn
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3.15.11.18 USER_REG2_PORESETnN Register (Offset = 24h) [Reset = 00000000h]
USER_REG2_PORESETN is shown in Figure 3-122 and described in Table 3-144.
Return to the Summary Table.

Software Configurable registers reset by PORESETn

Figure 3-122. USER_REG2_PORESETn Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

BITS
R/W-0h

Table 3-144. USER_REG2_PORESETn Register Field Descriptions

Bit Field Type Reset Description
31-0 BITS R/W Oh R/W bits reset by PORESETNn to be used by the application software
Reset type: PORESETn

SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025 F28E12x Real-Time Microcontrollers 233
Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

13 TEXAS
INSTRUMENTS

System Control and Interrupts www.ti.com

3.15.11.19 USER_REG3_PORESETn Register (Offset = 26h) [Reset = 00000000h]
USER_REG3 PORESETN is shown in Figure 3-123 and described in Table 3-145.
Return to the Summary Table.

Software Configurable registers reset by PORESETn

Figure 3-123. USER_REG3_PORESETn Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

BITS
R/W-0h

Table 3-145. USER_REG3_PORESETn Register Field Descriptions

Bit Field Type Reset Description
31-0 BITS R/W Oh R/W bits reset by PORESETNn to be used by the application software
Reset type: PORESETn
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3.15.11.20 USER_REG4_PORESETn Register (Offset = 28h) [Reset = 00000000h]
USER_REG4 PORESETN is shown in Figure 3-124 and described in Table 3-146.
Return to the Summary Table.

Software Configurable registers reset by PORESETn

Figure 3-124. USER_REG4_PORESETn Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

BITS
R/W-0h

Table 3-146. USER_REG4_PORESETn Register Field Descriptions

Bit Field Type Reset Description
31-0 BITS R/W Oh R/W bits reset by PORESETNn to be used by the application software
Reset type: PORESETn
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3.15.11.21 PERCLKCR Register (Offset = 3Ch) [Reset = 00000000h]
PERCLKCR is shown in Figure 3-125 and described in Table 3-147.
Return to the Summary Table.
Peripheral Clock Control
Figure 3-125. PERCLKCR Register
31 30 29 28 27 25 24
RESERVED
R-0-0h
23 22 21 20 19 17 16
RESERVED
R-0-0h
15 14 13 12 11 9 8
RESERVED
R-0-0h
7 6 5 4 3 1 0
RESERVED RESERVED TBCLKSYNC
R-0-0h R/W-0h R/W-0h
Table 3-147. PERCLKCR Register Field Descriptions
Bit Field Type Reset Description
31-2 RESERVED R-0 Oh Reserved
1 RESERVED R/W Oh Reserved
0 TBCLKSYNC R/W Oh PWM Time Base Clock sync: When set PWM time bases of all
the PWM modules belonging to the same CPU-Subsystem (as
partitioned using their CPUSEL bits) start counting
Reset type: SYSRSn
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3.15.12 SYS_STATUS_REGS Registers

Table 3-148 lists the memory-mapped registers for the SYS_STATUS_REGS registers. All register offset
addresses not listed in Table 3-148 should be considered as reserved locations and the register contents should
not be modified.

Table 3-148. SYS_STATUS_REGS Registers

Offset Acronym Register Name Write Protection
Oh SYS_ERR_INT_FLG Status of interrupts due to multiple different errors in the
system.
2h SYS_ERR_INT_CLR SYS_ERR_INT_FLG clear register
4h SYS_ERR_INT_SET SYS_ERR_INT_FLG set register EALLOW
6h SYS_ERR_MASK SYS_ERR_MASK register EALLOW

Complex bit access types are encoded to fit into small table cells. Table 3-149 shows the codes that are used for
access types in this section.

Table 3-149. SYS_STATUS_REGS Access Type Codes

Access Type Code Description
Read Type
R R Read
R-0 R Read
-0 Returns Os
Write Type
w w Write
W1S w Write
1S 1 to set

Reset or Default Value

-n

Value after reset or the default value

Register Array Variables

i,j,k,l,m,n

When these variables are used in a register name,
an offset, or an address, they refer to the value of a
register array where the register is part of a group
of repeating registers. The register groups form a
hierarchical structure and the array is represented
with a formula.

When this variable is used in a register name, an
offset, or an address it refers to the value of a
register array.
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3.15.12.1 SYS_ERR_INT_FLG Register (Offset = 0h) [Reset = 00000000h]
SYS_ERR_INT_FLG is shown in Figure 3-126 and described in Table 3-150.
Return to the Summary Table.
Status of interrupts due to multiple different errors in the system.
Figure 3-126. SYS_ERR_INT_FLG Register
31 30 29 28 27 26 25 24
RESERVED
R-0h
23 22 21 20 19 18 17 16
RESERVED \ RESERVED \ RESERVED \ FPU_OFLOW \ FPU_UFLOW
R-0h R-0h R-Oh R-Oh R-Oh
15 14 13 12 1 10 9 8
RESERVED RESERVED RESERVED RESERVED ‘ RESERVED ‘ RESERVED ] RESERVED ] RESERVED
R-Oh R-Oh R-Oh R-Oh R-0h R-Oh R-Oh R-Oh
7 6 5 4 3 2 1 0
RESERVED RESERVED RESERVED RESERVED RESERVED | CORRECTABL | RESERVED GINT
E_ERR
R-Oh R-Oh R-Oh R-Oh R-0h R-Oh R-Oh R-Oh

Table 3-150. SYS_ERR_INT_FLG Register Field Descriptions

Bit Field Type Reset Description
31-20 RESERVED R Oh Reserved

19 RESERVED R Oh Reserved

18 RESERVED R Oh Reserved

17 FPU_OFLOW R Oh 0: FPU_OFLOW has not fired an interrupt.
1: FPU_OFLOW has fired an interrupt
Reset type: SYSRSn

16 FPU_UFLOW R Oh 0: FPU_UFLOW has not fired an interrupt.
1: FPU_UFLOW has fired an interrupt
Reset type: SYSRSn

15 RESERVED R Oh Reserved

14 RESERVED R Oh Reserved

13 RESERVED R Oh Reserved

12 RESERVED R Oh Reserved

11 RESERVED R Oh Reserved

10 RESERVED R Oh Reserved

9 RESERVED R Oh Reserved

8 RESERVED R Oh Reserved

7 RESERVED R Oh Reserved

6 RESERVED R Oh Reserved

5 RESERVED R Oh Reserved

4 RESERVED R Oh Reserved

3 RESERVED R Oh Reserved
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Table 3-150. SYS_ERR_INT_FLG Register Field Descriptions (continued)
Bit Field Type Reset Description

2 CORRECTABLE_ERR R Oh 0: Number of correctable errors detected has not exceeded the set
threshold for flash/RAM.

1:Number of correctable errors detected has exceeded the set
threshold for flash/RAM.

Reset type: SYSRSn

1 RESERVED R Oh Reserved

0 GINT R Oh Global Interrupt flag:

0: On any of the flags of SYS_ERR_INT_FLG register being set,
SYS_ERR_INT is pulsed and GINT flag would be set

1: No further interrupts would be fired until GINT flag is cleared
Reset type: SYSRSn
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3.15.12.2 SYS_ERR_INT_CLR Register (Offset = 2h) [Reset = 00000000h]
SYS_ERR_INT_CLR is shown in Figure 3-127 and described in Table 3-151.
Return to the Summary Table.
SYS_ERR_INT_FLG clear register
Figure 3-127. SYS_ERR_INT_CLR Register
31 30 29 28 27 26 25 24
RESERVED
R-Oh
23 22 21 20 19 18 17 16
RESERVED \ RESERVED \ RESERVED \ FPU_OFLOW \ FPU_UFLOW
R-Oh R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h
15 14 13 12 11 10 9 8

RESERVED RESERVED RESERVED RESERVED ‘ RESERVED ‘ RESERVED ’ RESERVED ’ RESERVED
R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h

7 6 5 4 3 2 1 0
RESERVED | RESERVED | RESERVED | RESERVED | RESERVED | CORRECTABL | RESERVED GINT
E_ERR

R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h

Table 3-151. SYS_ERR_INT_CLR Register Field Descriptions

Bit Field Type Reset Description
31-20 RESERVED R Oh Reserved
19 RESERVED R-0/W1S Oh Reserved
18 RESERVED R-0/W1S Oh Reserved
17 FPU_OFLOW R-0/W1S Oh 0: No effect

1: FPU_OFLOW flag of SYS_ERR_INT_FLG reister will be cleared.
Reset type: SYSRSn

16 FPU_UFLOW R-0/W1S Oh 0: No effect
1: FPU_UFLOW flag of SYS_ERR_INT_FLG reister will be cleared.
Reset type: SYSRSn

15 RESERVED R-0/W1S Oh Reserved

14 RESERVED R-0/W1S Oh Reserved

13 RESERVED R-0/W1S Oh Reserved

12 RESERVED R-0/W1S Oh Reserved

11 RESERVED R-0/W1S Oh Reserved

10 RESERVED R-0/W1S Oh Reserved

9 RESERVED R-0/W1S Oh Reserved

8 RESERVED R-0/W1S Oh Reserved

7 RESERVED R-0/W1S Oh Reserved

6 RESERVED R-0/W1S Oh Reserved

5 RESERVED R-0/W1S Oh Reserved

4 RESERVED R-0/W1S Oh Reserved

3 RESERVED R-0/W1S Oh Reserved

2 CORRECTABLE_ERR R-0/W1S Oh 0: No effect
1: CORRECTABLE_ERR flag of SYS_ERR_INT_FLG reister will be
cleared.

Reset type: SYSRSn
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Table 3-151. SYS_ERR_INT_CLR Register Field Descriptions (continued)

Bit Field Type Reset Description
1 RESERVED R-0/W1S Oh Reserved
0 GINT R-0/W1S Oh 0: No effect

1: GINT flag of SYS_ERR_INT_FLG reister will be cleared.
Reset type: SYSRSn
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3.15.12.3 SYS_ERR_INT_SET Register (Offset = 4h) [Reset = 00000000h]
SYS_ERR_INT_SET is shown in Figure 3-128 and described in Table 3-152.
Return to the Summary Table.
SYS_ERR_INT_FLG set register
Figure 3-128. SYS_ERR_INT_SET Register
31 30 29 28 27 26 25 24
KEY
R-0/W-0h
23 22 21 20 19 18 17 16
RESERVED \ RESERVED \ RESERVED \ FPU_OFLOW \ FPU_UFLOW
R-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h
15 14 13 12 1 10 9 8
RESERVED RESERVED RESERVED RESERVED ‘ RESERVED ‘ RESERVED ’ RESERVED ’ RESERVED
R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h
7 6 5 4 3 2 1 0
RESERVED RESERVED RESERVED RESERVED RESERVED | CORRECTABL | RESERVED RESERVED
E_ERR
R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-Oh
Table 3-152. SYS_ERR_INT_SET Register Field Descriptions
Bit Field Type Reset Description
31-24 KEY R-0/W Oh A value of 0xa5 to this field would enable write to the other bit fields
of this register. Any other value written to KEY field would block the
write to the other fields of this register.
Note: Only a 32 bit write to this register will succeed in updating the
fields of this rigister, provided the correct value written to the KEY
field simultaneously
Reset type: SYSRSn
23-20 RESERVED R Oh Reserved
19 RESERVED R-0/W1S Oh Reserved
18 RESERVED R-0/W1S Oh Reserved
17 FPU_OFLOW R-0/W1S Oh 0: No effect
1: FPU_OFLOW flag of SYS_ERR_INT_FLG reister will be set.
Reset type: SYSRSn
16 FPU_UFLOW R-0/W1S Oh 0: No effect
1: FPU_UFLOW flag of SYS_ERR_INT_FLG reister will be set.
Reset type: SYSRSn
15 RESERVED R-0/W1S Oh Reserved
14 RESERVED R-0/W1S Oh Reserved
13 RESERVED R-0/W1S Oh Reserved
12 RESERVED R-0/W1S Oh Reserved
11 RESERVED R-0/W1S Oh Reserved
10 RESERVED R-0/W1S Oh Reserved
9 RESERVED R-0/W1S Oh Reserved
8 RESERVED R-0/W1S Oh Reserved
7 RESERVED R-0/W1S Oh Reserved
6 RESERVED R-0/W1S Oh Reserved
5 RESERVED R-0/W1S Oh Reserved
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Table 3-152. SYS_ERR_INT_SET Register Field Descriptions (continued)

Bit Field Type Reset Description
RESERVED R-0/W1S Oh Reserved
RESERVED R-0/W1S Oh Reserved
CORRECTABLE_ERR R-0/W1S Oh 0: No effect
1: CORRECTABLE_ERR flag of SYS_ERR_INT_FLG reister will be
set.
Reset type: SYSRSn
1 RESERVED R-0/W1S Oh Reserved
0 RESERVED R Oh Reserved
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3.15.12.4 SYS_ERR_MASK Register (Offset = 6h) [Reset = 00000000h]
SYS_ERR_MASK is shown in Figure 3-129 and described in Table 3-153.
Return to the Summary Table.
SYS_ERR_MASK register
Figure 3-129. SYS_ERR_MASK Register
31 30 29 28 27 26 25 24
KEY
R/W-0h
23 22 21 20 19 18 17 16
RESERVED \ RESERVED \ RESERVED \ FPU_OFLOW \ FPU_UFLOW
R-0h R/W-0h R/W-0h R/W-0h R/W-0h
15 14 13 12 11 10 9 8
RESERVED RESERVED RESERVED RESERVED ‘ RESERVED ‘ RESERVED ’ RESERVED ’ RESERVED
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h
7 6 5 4 3 2 1 0
RESERVED RESERVED RESERVED RESERVED RESERVED | CORRECTABL | RESERVED RESERVED
E_ERR
R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R/W-0h R-0h
Table 3-153. SYS_ERR_MASK Register Field Descriptions
Bit Field Type Reset Description
31-24 KEY R/W Oh A value of 0xa5 to this field would enable write to the other bit fields
of this register. Any other value written to KEY field would block the
write to the other fields of this register.
Note: Only a 32 bit write to this register will succeed in updating the
fields of this rigister, provided the correct value written to the KEY
field simultaneously
Reset type: SYSRSn
23-20 RESERVED R Oh Reserved
19 RESERVED R/W Oh Reserved
18 RESERVED R/W Oh Reserved
17 FPU_OFLOW R/W Oh 0: FPU_OFLOW flag of SYS_ERR_INT_FLG reister will be set on a
hardware event.
1: FPU_OFLOW flag of SYS_ERR_INT_FLG reister will not be set
on a hardware event.
Reset type: SYSRSn
16 FPU_UFLOW R/W Oh 0: FPU_UFLOW flag of SYS_ERR_INT_FLG reister will be set on a
hardware event.
1: FPU_UFLOW flag of SYS_ERR_INT_FLG reister will not be set
on a hardware event.
Reset type: SYSRSn
15 RESERVED R/W Oh Reserved
14 RESERVED R/W Oh Reserved
13 RESERVED R/W Oh Reserved
12 RESERVED R/W Oh Reserved
11 RESERVED R/W Oh Reserved
10 RESERVED R/W Oh Reserved
9 RESERVED R/W Oh Reserved
8 RESERVED R/W Oh Reserved
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Table 3-153. SYS_ERR_MASK Register Field Descriptions (continued)

Bit Field Type Reset Description

7 RESERVED R/W Oh Reserved

6 RESERVED R/W Oh Reserved

5 RESERVED R/W Oh Reserved

4 RESERVED R/W Oh Reserved

3 RESERVED R/W Oh Reserved

2 CORRECTABLE_ERR R/W Oh 0: CORRECTABLE_ERR flag of SYS_ERR_INT_FLG reister will be
set on a hardware event.
1: CORRECTABLE_ERR flag of SYS_ERR_INT_FLG reister will not
be set on a hardware event.
Reset type: SYSRSn

RESERVED R/W Oh Reserved
0 RESERVED R Oh Reserved
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3.15.13 MEM_CFG_REGS Registers

Table 3-154 lists the memory-mapped registers for the MEM_CFG_REGS registers. All register offset addresses
not listed in Table 3-154 should be considered as reserved locations and the register contents should not be
modified.

Table 3-154. MEM_CFG_REGS Registers

Offset Acronym Register Name Write Protection
Oh DxLOCK Dedicated RAM config Lock Register EALLOW
2h DxCOMMIT Dedicated RAM config Lock Commit Register EALLOW
4h DXTEST Dedicated RAM TEST Register
6h DxINIT Dedicated RAM Init Register EALLOW
8h DxINITDONE Dedicated RAM InitDone Status Register
Ah DxRAMTEST_LOCK Dedicated RAM TEST Lock Register
20h GSxLOCK Global Shared RAM Config Lock Register EALLOW
22h GSxCOMMIT Global Shared RAM conffig Lock Commit Register EALLOW
24h GSxTEST Global Shared RAM TEST Register
26h GSxINIT Global Shared RAM Init Register EALLOW
28h GSxINITDONE Global Shared RAM InitDone Status Register

2Ah GSXRAMTEST_LOCK Global Shared RAM TEST Lock Register
30h ROM_LOCK Rom configuration lock register

32h ROM_TEST ROM TEST Register

34h ROM_FORCE_ERROR ROM Force Error register

Complex bit access types are encoded to fit into small table cells. Table 3-155 shows the codes that are used for
access types in this section.

Table 3-155. MEM_CFG_REGS Access Type Codes

Access Type Code Description
Read Type
R R Read
R-0 R Read
-0 Returns Os
Write Type
w W Write
W1S W Write
1S 1 to set
WSonce W Write
Sonce Set once

Reset or Default Value

-n Value after reset or the default value

Register Array Variables

i,j,k,l,m,n When these variables are used in a register name,
an offset, or an address, they refer to the value of a
register array where the register is part of a group
of repeating registers. The register groups form a
hierarchical structure and the array is represented
with a formula.

y When this variable is used in a register name, an
offset, or an address it refers to the value of a
register array.
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3.15.13.1 DxLOCK Register (Offset = 0h) [Reset = 00000000h]
DxLOCK is shown in Figure 3-130 and described in Table 3-156.

Return to the Summary Table.

Dedicated RAM config Lock Register

Figure 3-130. DxLOCK Register

31 30 29 28 27 26 25 24
RESERVED
R-0-0h
23 22 21 20 19 18 17 16
RESERVED
R-0-0h
15 14 13 12 11 10 9 8
RESERVED
R-0-0h
7 6 5 4 3 2 1 0
RESERVED LOCK_PIEVEC LOCK_M1 LOCK_MO
T
R-0-0Oh R/W-0h R/W-0h R/W-0h
Table 3-156. DxLOCK Register Field Descriptions
Bit Field Type Reset Description
31-3 RESERVED R-0 Oh Reserved
2 LOCK_PIEVECT R/W Oh Locks the write to access protection, controller select, initialization
control and test register fields for PIEVECT RAM:
0: Write to INIT fields are allowed.
1: Write to INIT fields are blocked.
Reset type: SYSRSn
1 LOCK_M1 R/W Oh Locks the write to access protection, controller select, initialization
control and test register fields for M1 RAM:
0: Write to INIT fields are allowed.
1: Write to INIT fields are blocked.
Reset type: SYSRSn
0 LOCK_MO R/W Oh Locks the write to access protection, controller select, initialization
control and test register fields for MO RAM:
0: Write to INIT fields are allowed.
1: Write to INIT fields are blocked.
Reset type: SYSRSn
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3.15.13.2 DxCOMMIT Register (Offset = 2h) [Reset = 00000000h]
DxCOMMIT is shown in Figure 3-131 and described in Table 3-157.
Return to the Summary Table.
Dedicated RAM config Lock Commit Register
Figure 3-131. DxCOMMIT Register
31 30 29 28 27 26 25 24
RESERVED
R-0-0h
23 22 21 20 19 18 17 16
RESERVED
R-0-0h
15 14 13 12 11 10 9 8
RESERVED
R-0-0h
7 6 5 4 3 2 1 0
RESERVED COMMIT_PIEV | COMMIT_M1 COMMIT_MO
ECT
R-0-0Oh R/WSonce-0h  R/WSonce-0h  R/WSonce-0h
Table 3-157. DxCOMMIT Register Field Descriptions
Bit Field Type Reset Description
31-3 RESERVED R-0 Oh Reserved
2 COMMIT_PIEVECT R/WSonce |0Oh Permanently Locks the write to access protection, controller select,
initialization control and test register fields for PIEVECT RAM:
0: Write to INIT fields are allowed based on value of lock field in
DxLOCK register.
1: Write to INIT fields are permanently blocked.
Reset type: SYSRSn
1 COMMIT_M1 R/WSonce |0h Permanently Locks the write to access protection, controller select,
initialization control and test register fields for M1 RAM:
0: Write to INIT fields are allowed based on value of lock field in
DxLOCK register.
1: Write to INIT fields are permanently blocked.
Reset type: SYSRSn
0 COMMIT_MO R/WSonce |0h Permanently Locks the write to access protection, controller select,
initialization control and test register fields for MO RAM:
0: Write to INIT fields are allowed based on value of lock field in
DxLOCK register.
1: Write to INIT fields are permanently blocked.
Reset type: SYSRSn
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3.15.13.3 DxTEST Register (Offset = 4h) [Reset = 00000000h]
DxTEST is shown in Figure 3-132 and described in Table 3-158.
Return to the Summary Table.
Dedicated RAM TEST Register
Figure 3-132. DxTEST Register

31 30 29 28 27 26 25 24
RESERVED
R-0-0Oh
23 22 21 20 19 18 17 16
RESERVED
R-0-Oh
15 14 13 12 1 10 9 8
RESERVED
R-0-Oh
7 6 5 4 3 2 1 0
RESERVED TEST_PIEVECT TEST_M1 TEST_MO
R-0-0Oh R/W-0h R/W-0h R/W-0h

Table 3-158. DxTEST Register Field Descriptions

Bit Field Type Reset Description
31-6 RESERVED R-0 Oh Reserved
5-4 TEST_PIEVECT R/W Oh Selects the defferent modes for PIEVECT RAM:

00: Functional Mode.

01: Writes are allowed to data bits only. No write to Parity bits.
10: Writes are allowed to Parity bits only. No write to data bits.
11: Same as functional mode

Reset type: SYSRSn

3-2 TEST_M1 R/W Oh Selects the defferent modes for M1 RAM:

00: Functional Mode.

01: Writes are allowed to data bits only. No write to Parity bits.
10: Writes are allowed to Parity bits only. No write to data bits.
11: Same as functional mode

Reset type: SYSRSn

1-0 TEST_MO R/W Oh Selects the defferent modes for MO RAM:

00: Functional Mode.

01: Writes are allowed to data bits only. No write to Parity bits.
10: Writes are allowed to Parity bits only. No write to data bits.
11: Same as functional mode

Reset type: SYSRSn
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3.15.13.4 DxINIT Register (Offset = 6h) [Reset = 00000000h]
DxINIT is shown in Figure 3-133 and described in Table 3-159.
Return to the Summary Table.
Dedicated RAM Init Register
Figure 3-133. DxINIT Register
31 30 29 28 27 26 25 24
RESERVED
R-0-0h
23 22 21 20 19 18 17 16
RESERVED
R-0-0h
15 14 13 12 1 10 9 8
RESERVED
R-0-0h
7 6 5 4 3 2 1 0
RESERVED INIT_PIEVECT INIT_M1 INIT_MO
R-0-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h

Table 3-159. DxINIT Register Field Descriptions

Bit Field Type

Reset

Description

31-3 RESERVED R-0

Oh

Reserved

2 INIT_PIEVECT

R-0/W1S Oh

RAM Initialization control for PIEVECT RAM:
0: None.
1: Start RAM Initialization.

Reset type: SYSRSn

1 INIT_M1

R-0/W1S Oh

RAM Initialization control for M1 RAM:
0: None.

1: Start RAM Initialization.

Reset type: SYSRSn

0 INIT_MO

R-0/W1S Oh

RAM Initialization control for MO RAM:
0: None.

1: Start RAM Initialization.

Reset type: SYSRSn

250 F28E12x Real-Time Microcontrollers

SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025
Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

13 TEXAS
INSTRUMENTS

www.ti.com System Control and Interrupts

3.15.13.5 DxINITDONE Register (Offset = 8h) [Reset = 00000000h]
DxINITDONE is shown in Figure 3-134 and described in Table 3-160.
Return to the Summary Table.
Dedicated RAM InitDone Status Register

Figure 3-134. DxINITDONE Register

31 30 29 28 27 26 25 24
RESERVED
R-0-0Oh
23 22 21 20 19 18 17 16
RESERVED
R-0-Oh
15 14 13 12 1 10 9 8
RESERVED
R-0-Oh
7 6 5 4 3 2 1 0
RESERVED INITDONE_PIE | INITDONE_M1 | INITDONE_MO
VECT
R-0-0h R-0h R-0Oh R-0h

Table 3-160. DxINITDONE Register Field Descriptions

Bit Field Type Reset Description
31-3 RESERVED R-0 Oh Reserved
2 INITDONE_PIEVECT R Oh RAM Initialization status for PIEVECT RAM:

0: RAM Initialization has completed.
1: RAM Initialization has completed.
Reset type: SYSRSn

1 INITDONE_M1 R Oh RAM Initialization status for M1 RAM:
0: RAM Initialization is not done.

1: RAM Initialization has completed.
Reset type: SYSRSn

0 INITDONE_MO R Oh RAM Initialization status for MO RAM:
0: RAM Initialization is not done.

1: RAM Initialization is done.

Reset type: SYSRSn
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3.15.13.6 DxXRAMTEST_LOCK Register (Offset = Ah) [Reset = 00000000h]
DxRAMTEST_LOCK is shown in Figure 3-135 and described in Table 3-161.
Return to the Summary Table.
Dedicated RAM TEST Lock Register
Figure 3-135. DxRAMTEST_LOCK Register
31 30 29 28 27 26 25 24
Key
R-0/W-0h
23 22 21 20 19 18 17 16
Key
R-0/W-0h
15 14 13 12 1 10 9 8
RESERVED
R-0-0h
7 6 5 4 3 2 1 0
RESERVED PIEVECT_TES M1_TEST MO_TEST
T
R-0-Oh R/W-0h R/W-0h R/W-0h
Table 3-161. DXRAMTEST_LOCK Register Field Descriptions
Bit Field Type Reset Description
31-16 Key R-0/W Oh A value of 0xa5a5 to this field is simultaneously required for the
writes to the rest of the fields of this register to succeed,
Reset type: SYSRSn
15-3 RESERVED R-0 Oh Reserved
2 PIEVECT_TEST R/W Oh 0: Allows writes to RAM_TEST_PIEVECT field.
1: Blocks writes to RAM_TEST_PIEVECT field.
Reset type: SYSRSn
1 M1_TEST R/W Oh 0: Allows writes to RAM_TEST_M1 field.
1: Blocks writes to RAM_TEST_M1 field.
Reset type: SYSRSn
0 MO_TEST R/W Oh 0: Allows writes to RAM_TEST MO field.
1: Blocks writes to RAM_TEST MO field.
Reset type: SYSRSn
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3.15.13.7 GSxLOCK Register (Offset = 20h) [Reset = 00000000h]
GSxLOCK is shown in Figure 3-136 and described in Table 3-162.

Return to the Summary Table.
Global Shared RAM Config Lock Register
Figure 3-136. GSxLOCK Register

31 30 29 28 27 26 25 24
RESERVED
R-0-0h
23 22 21 20 19 18 17 16
RESERVED
R-0-0h
15 14 13 12 1 10 9 8
RESERVED
R-0-0h
7 6 5 4 3 2 1 0
RESERVED RESERVED LOCK_GS0
R-0-Oh R/W-0h R/W-0h
Table 3-162. GSxLOCK Register Field Descriptions
Bit Field Type Reset Description
31-2 RESERVED R-0 Oh Reserved
1 RESERVED R/W Oh Reserved
0 LOCK_GSO0 R/W Oh Locks the write to access protection, controller select, initialization
control and test register fields for GS0 RAM:
0: Write to INIT fields are allowed.
1: Write to INIT fields are blocked.
Reset type: SYSRSn
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3.15.13.8 GSXCOMMIT Register (Offset = 22h) [Reset = 00000000h]
GSxCOMMIT is shown in Figure 3-137 and described in Table 3-163.
Return to the Summary Table.
Global Shared RAM conffig Lock Commit Register
Figure 3-137. GSxCOMMIT Register
31 30 29 28 27 26 25 24
RESERVED
R-0-Oh
23 22 21 20 19 18 17 16
RESERVED
R-0-Oh
15 14 13 12 11 10 9 8
RESERVED
R-0-Oh
7 6 5 4 3 2 1 0
RESERVED RESERVED | COMMIT_GS0
R-0-0h R/WSonce-0h  R/WSonce-0h
Table 3-163. GSxXCOMMIT Register Field Descriptions
Bit Field Type Reset Description
31-2 RESERVED R-0 Oh Reserved
1 RESERVED R/WSonce |[Oh Reserved
0 COMMIT_GSO0 R/WSonce |0h Permanently Locks the write to access protection, controller select,

DxLOCK register.

Reset type: SYSRSn

initialization control and test register fields for GSO RAM:
0: Write to INIT fields are allowed based on value of lock field in

1: Write to INIT fields are permanently blocked.
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3.15.13.9 GSxTEST Register (Offset = 24h) [Reset = 00000000h]
GSXxTEST is shown in Figure 3-138 and described in Table 3-164.
Return to the Summary Table.

Global Shared RAM TEST Register
Figure 3-138. GSXTEST Register

31 30 29 28 27 26 25 24
RESERVED
R-0-0Oh
23 22 21 20 19 18 17 16
RESERVED
R-0-Oh
15 14 13 12 1 10 9 8
RESERVED
R-0-Oh
7 6 5 4 3 2 1 0
RESERVED RESERVED TEST_GS0
R-0-Oh R/W-0h R/W-0h

Table 3-164. GSxTEST Register Field Descriptions

Bit Field Type Reset Description
314 RESERVED R-0 Oh Reserved

3-2 RESERVED R/W Oh Reserved

1-0 TEST_GSO0 R/W Oh Selects the defferent modes for GSO RAM:

00: Functional Mode.

01: Writes are allowed to data bits only. No write to ECC bits.
10: Writes are allowed to ECC bits only. No write to data bits.
11: Same as functional mode

Reset type: SYSRSn
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3.15.13.10 GSxINIT Register (Offset = 26h) [Reset = 00000000h]
GSxINIT is shown in Figure 3-139 and described in Table 3-165.
Return to the Summary Table.
Global Shared RAM Init Register
Figure 3-139. GSxINIT Register
31 30 29 28 27 26 25 24
RESERVED
R-0-0h
23 22 21 20 19 18 17 16
RESERVED
R-0-0h
15 14 13 12 1 10 9 8
RESERVED
R-0-0h
7 6 5 4 3 2 1 0
RESERVED RESERVED INIT_GSO
R-0-0h R-0/W1S-0h R-0/W1S-0h
Table 3-165. GSxINIT Register Field Descriptions
Bit Field Type Reset Description
31-2 RESERVED R-0 Oh Reserved
1 RESERVED R-0/W1S  |Oh Reserved
0 INIT_GSO0 R-0/W1S  |Oh RAM Initialization control for GSO RAM:

0: None.

Reset type: SYSRSn

1: Start RAM Initialization.
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3.15.13.11 GSxINITDONE Register (Offset = 28h) [Reset = 00000000h]
GSxINITDONE is shown in Figure 3-140 and described in Table 3-166.
Return to the Summary Table.

Global Shared RAM InitDone Status Register

Figure 3-140. GSxINITDONE Register

31 30 29 28 27 26 25 24
RESERVED
R-0-0h
23 22 21 20 19 18 17 16
RESERVED
R-0-0h
15 14 13 12 11 10 9 8
RESERVED
R-0-0h
7 6 5 4 3 2 1 0
RESERVED RESERVED | INITDONE_GS
0
R-0-0h R-0h R-0h
Table 3-166. GSxINITDONE Register Field Descriptions
Bit Field Type Reset Description
31-2 RESERVED R-0 Oh Reserved
1 RESERVED R Oh Reserved
0 INITDONE_GSO0 R Oh RAM Initialization status for GS0O RAM:
0: RAM Initialization is not done.
1: RAM Initialization is done.
Reset type: SYSRSn
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3.15.13.12 GSXRAMTEST_LOCK Register (Offset = 2Ah) [Reset = 00000000h]
GSXRAMTEST_LOCK is shown in Figure 3-141 and described in Table 3-167.
Return to the Summary Table.
Global Shared RAM TEST Lock Register
Figure 3-141. GSXRAMTEST_LOCK Register
31 30 29 28 27 26 25 24
Key
R-0/W-0h
23 22 21 20 19 18 17 16
Key
R-0/W-0h
15 14 13 12 1 10 9 8
RESERVED
R-0-0h
7 6 5 4 3 2 1 0
RESERVED RESERVED GSO_TEST
R/W-0h R/W-0h
Table 3-167. GSXRAMTEST_LOCK Register Field Descriptions
Bit Field Type Reset Description
31-16 Key R-0O/W Oh A value of 0xa5a5 to this field is simultaneously required for the
writes to the rest of the fields of this register to succeed,
Reset type: SYSRSn
15-2 RESERVED R-0 Oh Reserved
1 RESERVED R/W Oh Reserved
0 GSO_TEST R/W Oh 0: Allows writes toRAM_TEST_GSO field.

1: Blocks writes to RAM_TEST_GSO0 field.
Reset type: SYSRSn
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3.15.13.13 ROM_LOCK Register (Offset = 30h) [Reset = 00000000h]
ROM_LOCK is shown in Figure 3-142 and described in Table 3-168.

Return to the Summary Table.

Rom configuration lock register

Figure 3-142. ROM_LOCK Register

31 30 29 28 27 26 25 24
KEY
R-0/W-0h
23 22 21 20 19 18 17 16
KEY
R-0/W-0h
15 14 13 12 1 10 9 8
RESERVED
R-0-Oh
7 6 5 4 3 2 1 0
RESERVED Lock_BOOTRO
M_SECURERO
M
R-0-Oh R/W-0h
Table 3-168. ROM_LOCK Register Field Descriptions
Bit Field Type Reset Description
31-16 KEY R-0/W Oh A value of 0xa5a5 to this field is simultaneously required for the
writes to the rest of the fields of this register to succeed,
Reset type: SYSRSn
15-1 RESERVED R-0 Oh Reserved
0 Lock_ BOOTROM_SECUR |R/W Oh Locks write access to test control fields (TEST and
EROM FORCE_ERROR) of BOOTROM
0: Write access allowed
1: Write access blocked
Reset type: SYSRSn
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3.15.13.14 ROM_TEST Register (Offset = 32h) [Reset = 00000000h]
ROM_TEST is shown in Figure 3-143 and described in Table 3-169.
Return to the Summary Table.
ROM TEST Register
Figure 3-143. ROM_TEST Register
31 30 29 28 27 26 25 24
RESERVED
R-0-0h
23 22 21 20 19 18 17 16
RESERVED
R-0-Oh
15 14 13 12 11 10 9 8
RESERVED
R-0-Oh
7 6 5 4 3 2 1 0
RESERVED TEST_BOOTROM_SECURERO
M
R-0-0h R/W-0h
Table 3-169. ROM_TEST Register Field Descriptions
Bit Field Type Reset Description
31-2 RESERVED R-0 Oh Reserved
1-0 TEST_BOOTROM_SECU |R/W Oh Selects the different modes for BOOTROM nad SECURE ROM:
REROM 00: Functional Mode.

debug)

Reset type: SYSRSn

01: same as '00' but Parity check on data read is disabled (for

10: Parity Bits are visible on memory map (for debug)
11: Same as '00' but NMI is not generated on errors, used for
diagnostics. (for diagnostics)
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3.15.13.15 ROM_FORCE_ERROR Register (Offset = 34h) [Reset = 00000000h]

ROM_FORCE_ERROR is shown in Figure 3-144 and described in Table 3-170.

Return to the Summary Table.

ROM Force Error register

Figure 3-144. ROM_FORCE_ERROR Register

31 30 29 28 27 25 24
RESERVED
R-0-0h
23 22 21 20 19 17 16
RESERVED
R-0-0h
15 14 13 12 1 9 8
RESERVED
R-0-0h
7 6 5 4 3 1 0
RESERVED FORCE_BOOT
ROM_SECURE
ROM_ERROR
R-0-0h R/W-0h
Table 3-170. ROM_FORCE_ERROR Register Field Descriptions
Bit Field Type Reset Description
31-1 RESERVED R-0 Oh Reserved
0 FORCE_BOOTROM_SEC |R/W Oh Force parity error by feeding inverted Parity bit to Parity checking
UREROM_ERROR logic.
Reset type: SYSRSn
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3.15.14 MEMORY_ERROR_REGS Registers

Table 3-171 lists the memory-mapped registers for the MEMORY_ERROR_REGS registers. All register offset
addresses not listed in Table 3-171 should be considered as reserved locations and the register contents should
not be modified.

Table 3-171. MEMORY_ERROR_REGS Registers

Offset Acronym Register Name Write Protection
Oh UCERRFLG Uncorrectable Error Flag Register
2h UCERRSET Uncorrectable Error Flag Set Register EALLOW
4h UCERRCLR Uncorrectable Error Flag Clear Register EALLOW
6h UCCPUREADDR Uncorrectable CPU Error Address
8h UCDMAREADDR Uncorrectable DMA Error Address
10h FLUCERRSTATUS Flash read uncorrectable ecc err status
12h FLCERRSTATUS Flash read correctable ecc err status
20h CERRFLG Correctable Error Flag Register
22h CERRSET Correctable Error Flag Set Register
24h CERRCLR Correctable Error Flag Clear Register
26h CCPUREADDR Correctable CPU Error Address
28h CDMAREADDR Correctable DMA Error Address
30h CERRCNT Correctable Error Count Register
32h CERRTHRES Correctable Error Threshold Value Register EALLOW
34h CEINTFLG Correctable Error Interrupt Flag Status Register
36h CEINTCLR Correctable Error Interrupt Flag Clear Register EALLOW
38h CEINTSET Correctable Error Interrupt Flag Set Register EALLOW
3Ah CEINTEN Correctable Error Interrupt Enable Register EALLOW

Complex bit access types are encoded to fit into small table cells. Table 3-172 shows the codes that are used for
access types in this section.

Table 3-172. MEMORY_ERROR_REGS Access Type Codes

Access Type Code Description

Read Type
R R Read
R-0 R Read

-0 Returns Os
Write Type
W w Write
W1C w Write

1C 1 to clear
W1S w Write

1S 1 to set

Reset or Default Value

-n Value after reset or the default value

Register Array Variables

i,j,k,l,m,n When these variables are used in a register name,
an offset, or an address, they refer to the value of a
register array where the register is part of a group
of repeating registers. The register groups form a
hierarchical structure and the array is represented
with a formula.

262 F28E12x Real-Time Microcontrollers SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025
Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

13 TEXAS
INSTRUMENTS

www.ti.com

System Control and Interrupts

Table 3-172. MEMORY_ERROR_REGS Access Type Codes (continued)

Access Type

Code

Description

When this variable is used in a register name, an
offset, or an address it refers to the value of a

register array.
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3.15.14.1 UCERRFLG Register (Offset = 0h) [Reset = 00000000h]
UCERRFLG is shown in Figure 3-145 and described in Table 3-173.
Return to the Summary Table.
Uncorrectable Error Flag Register
Figure 3-145. UCERRFLG Register
31 30 29 28 27 26 25 24
RESERVED
R-0-Oh
23 22 21 20 19 18 17 16
RESERVED
R-0-Oh
15 14 13 12 1 10 9 8
RESERVED
R-0-Oh
7 6 5 4 3 2 1 0
RESERVED RESERVED RESERVED RESERVED RESERVED | DMA_READ_E | CPU_READ_E
RR RR
R-0-0Oh R-0h R-0h R-0h R-0h R-0h R-0h
Table 3-173. UCERRFLG Register Field Descriptions
Bit Field Type Reset Description
31-6 RESERVED R-0 Oh Reserved
5 RESERVED R Oh Reserved
4 RESERVED R Oh Reserved
3 RESERVED R Oh Reserved
2 RESERVED R Oh Reserved
1 DMA_READ_ERR R Oh DMA Uncorrectable Read Error Flag
0: No Error.
1: Uncorrectable error occurred during DMA read.
Reset type: SYSRSn
0 CPU_READ_ERR R Oh CPU Uncorrectable Read Error Flag
0: No Error.
1: Uncorrectable error occurred during CPU read.
Reset type: SYSRSn
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3.15.14.2 UCERRSET Register (Offset = 2h) [Reset = 00000000h]
UCERRSET is shown in Figure 3-146 and described in Table 3-174.

Return to the Summary Table.

Uncorrectable Error Flag Set Register

Figure 3-146. UCERRSET Register

31 30 29 28 27 26 25 24
RESERVED
R-0-Oh
23 22 21 20 19 18 17 16
RESERVED
R-0-Oh
15 14 13 12 1 10 9 8
RESERVED
R-0-Oh
7 6 5 4 3 2 1 0
RESERVED RESERVED RESERVED RESERVED RESERVED | DMA_READ_E | CPU_READ_E
RR RR
R-0-0Oh R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h
Table 3-174. UCERRSET Register Field Descriptions
Bit Field Type Reset Description
31-6 RESERVED R-0 Oh Reserved
5 RESERVED R-0/W1S Oh Reserved
4 RESERVED R-0/W1S Oh Reserved
3 RESERVED R-0/W1S Oh Reserved
2 RESERVED R-0/W1S Oh Reserved
1 DMA_READ_ERR R-0/W1S Oh DMA Uncorrectable Read Error Flag Set
0: No Error.
1: DMA Read Error Flag in UCERRFLG register will be set and
interrupt will be generated if enabled
Reset type: SYSRSn
0 CPU_READ_ERR R-0/W1S Oh CPU Uncorrectable Read Error Flag Set
0: No Error.
1: CPU Read Error Flag in UCERRFLG register will be set and
interrupt will be generated if enabled
Reset type: SYSRSn
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3.15.14.3 UCERRCLR Register (Offset = 4h) [Reset = 00000000h]
UCERRCLR is shown in Figure 3-147 and described in Table 3-175.
Return to the Summary Table.
Uncorrectable Error Flag Clear Register
Figure 3-147. UCERRCLR Register
31 30 29 28 27 26 25 24
RESERVED
R-0-0h
23 22 21 20 19 18 17 16
RESERVED
R-0-0h
15 14 13 12 1 10 9 8
RESERVED
R-0-0h
7 6 5 4 3 2 1 0
RESERVED RESERVED RESERVED RESERVED RESERVED | DMA_READ_E | CPU_READ_E
RR RR
R-0-0h R-0/W1C-0h R-0/W1C-0h R-0/W1C-0h R-0/W1C-0h R-0/W1C-0h R-0/W1C-0h
Table 3-175. UCERRCLR Register Field Descriptions
Bit Field Type Reset Description
31-6 RESERVED R-0 Oh Reserved
5 RESERVED R-0/W1C Oh Reserved
4 RESERVED R-0/W1C Oh Reserved
3 RESERVED R-0/W1C Oh Reserved
2 RESERVED R-0/W1C Oh Reserved
1 DMA_READ_ERR R-0/W1C Oh DMA Uncorrectable Read Error Flag clear
0: No Error.
1:DMA Read error Flag in UCERRFLG register will be cleared
Reset type: SYSRSn
0 CPU_READ_ERR R-0/W1C Oh CPU Uncorrectable Read Error Flag clear
0: No Error.
1: CPU Read error Flag in UCERRFLG register will be cleared
Reset type: SYSRSn
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3.15.14.4 UCCPUREADDR Register (Offset = 6h) [Reset = 00000000h]
UCCPUREADDR is shown in Figure 3-148 and described in Table 3-176.
Return to the Summary Table.

Uncorrectable CPU Error Address

Figure 3-148. UCCPUREADDR Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

UCCPUREADDR
R-0Oh

Table 3-176. UCCPUREADDR Register Field Descriptions
Bit Field Type Reset Description

31-0 UCCPUREADDR R Oh This register captures the address location for which CPU read/fetch
access resulted in uncorrectable ECC/Parity error.
Reset type: SYSRSn
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3.15.14.5 UCDMAREADDR Register (Offset = 8h) [Reset = 00000000h]

UCDMAREADDR is shown in Figure 3-149 and described in Table 3-177.

Return to the Summary Table.
Uncorrectable DMA Error Address

Figure 3-149. UCDMAREADDR Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11

07 9 8 7 6 5 4 3 2 1 0

UCDMAREADDR

R-0Oh

Table 3-177. UCDMAREADDR Register Field Descriptions

Bit

Field

Type

Reset

Description

31-0

UCDMAREADDR

R

Oh

Reset type: SYSRSn

This register captures the address location for which DMA read/fetch
access resulted in uncorrectable ECC/Parity error.
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3.15.14.6 FLUCERRSTATUS Register (Offset = 10h) [Reset = 00000000h]
FLUCERRSTATUS is shown in Figure 3-150 and described in Table 3-178.

Return to the Summary Table.

Flash read uncorrectable ecc err status
Figure 3-150. FLUCERRSTATUS Register

31 30 29 28 27 26 25 24
RESERVED
R-0h
23 22 21 20 19 18 17 16
RESERVED
R-0h
15 14 13 12 1 10 9 8
RESERVED \ DIAG_H_FAIL \ UNC_ERR_H
R-0h R-0h R-0h
7 6 5 4 3 2 1 0
RESERVED \ DIAG_L_FAIL \ UNC_ERR L
R-0h R-0h R-0h
Table 3-178. FLUCERRSTATUS Register Field Descriptions
Bit Field Type Reset Description
31-10 RESERVED R Oh Reserved
9 DIAG_H_FAIL R Oh Status of ECC diagnosic logic .
0 : Status of diagnostic error if there is no single/mutli bit error on the
output of ECC check.
1 : Status of diagnostic error if there is single/mutli bit error on the
output of ECC check.
Note :
The field gets updated along with UNC_ERR_H
This flag is cleared by writing a 1 to UCERRCLR.CPURDERR flag
UCERRSET.CPURDERR has no effect on this flag.
Reset type: SYSRSn
8 UNC_ERR_H R Oh Uncorrectable error. A value of 1 indicates that an un-correctable
error occurred in upper 64bits of a 128-bit aligned address.
Note :
This flag is cleared by writing a 1 to UCERRCLR.CPURDERR flag
UCERRSET.CPURDERR has no effect on this flag.
Reset type: SYSRSn
7-2 RESERVED R Oh Reserved
1 DIAG_L_FAIL R Oh Status of ECC diagnosic logic .
0 : Status of diagnostic error if there is no single/mutli bit error on the
output of ECC check.
1 : Status of diagnostic error if there is single/mutli bit error on the
output of ECC check.
Note :
The field gets updated along with UNC_ERR_L
This flag is cleared by writing a 1 to UCERRCLR.CPURDERR flag
UCERRSET.CPURDERR has no effect on this flag.
Reset type: SYSRSn
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Table 3-178. FLUCERRSTATUS Register Field Descriptions (continued)

Bit Field

Type

Reset

Description

0 UNC_ERR_L

R

Oh

Uncorrectable error. A value of 1 indicates that an un-correctable
error occurred in lower 64bits of a 128-bit aligned address.

Note :

This flag is cleared by writing a 1 to UCERRCLR.CPURDERR flag
UCERRSET.CPURDERR has no effect on this flag.

Reset type: SYSRSn
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3.15.14.7 FLCERRSTATUS Register (Offset = 12h) [Reset = 00000000h]
FLCERRSTATUS is shown in Figure 3-151 and described in Table 3-179.
Return to the Summary Table.
Flash read correctable ecc err status

Figure 3-151. FLCERRSTATUS Register

31 30 29 28 27 26 25 24
RESERVED \ ERR_TYPE_H ERR_POS_H
R-Oh R-Oh R-Oh
23 22 21 20 19 18 17 16
ERR_POS H | ERR_TYPE_L \ ERR_POS_L
R-Oh R-Oh R-Oh
15 14 13 12 11 10 9 8
RESERVED
R-Oh
7 6 5 4 3 2 1 0
RESERVED RESERVED FAIL_1_H FAIL_O_H RESERVED FAIL_1_L FAIL_O_L
R-Oh R-Oh R-Oh R-Oh R-Oh R-Oh R-Oh

Table 3-179. FLCERRSTATUS Register Field Descriptions

Bit Field Type Reset Description
31-30 RESERVED R Oh Reserved
29 ERR_TYPE_H R Oh Error type

0 Indicates that a single bit error occured in upper 64 data bits of a
128-bit aligned address.

1 Indicates that a single bit error occured in ECC check bits of upper
64bits of a 128-bit aligned address.

Note :

This field is cleared by writing a 1 to CERRCLR.CPURDERR flag
CERRSET.CPURDERR has no effect on this field.

Reset type: SYSRSn

28-23 ERR_POS_H R Oh Error position. Bit position of the single bit error in upper 64bits of

a 128-bit aligned address. The position is interpreted depending on
whether the ERR_TYPE bit indicates a check bit or a data bit. If
ERR_TYPE indicates a check bit error, the error position could range
from 0 to 7, else it could range from 0 to 63.

Note :

This field is cleared by writing a 1 to CERRCLR.CPURDERR flag
CERRSET.CPURDERR has no effect on this field.

Reset type: SYSRSn

22 ERR_TYPE_L R Oh Error type

0 Indicates that a single bit error occured in lower 64 data bits of a
128-bit aligned address.

1 Indicates that a single bit error occured in ECC check bits of lower
64bits of a 128-bit aligned address.

Note :

This field is cleared by writing a 1 to CERRCLR.CPURDERR flag
CERRSET.CPURDERR has no effect on this field.

Reset type: SYSRSn
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Table 3-179. FLCERRSTATUS Register Field Descriptions (continued)

Bit

Field

Type

Reset

Description

21-16

ERR_POS_L

R

Oh

Error position. Bit position of the single bit error in lower 64bits of

a 128-bit aligned address. The position is interpreted depending on
whether the ERR_TYPE bit indicates a check bit or a data bit. If
ERR_TYPE indicates a check bit error, the error position could range
from 0 to 7, else it could range from O to 63.

Note :

This field is cleared by writing a 1 to CERRCLR.CPURDERR flag
CERRSET.CPURDERR has no effect on this field.

Reset type: SYSRSn

15-6

RESERVED

Oh

Reserved

RESERVED

Py

Oh

Reserved

FAIL_1_H

Oh

Fail on 1.

0 Fail on 1 single bit error did not occur in upper 64bits of a 128-bit
aligned address.

1 A value of 1 would indicate that a single bit error occurred in upper
64bits of a 128-bit aligned address and the corrected value was 1.
Note :

This flag is cleared by writing a 1 to CERRCLR.CPURDERR flag
CERRSET.CPURDERR has no effect on this flag.

Reset type: SYSRSn

FAIL_0_H

Oh

Fail on 0.

0 Fail on 0 single bit error did not occur in upper 64bits of a 128-bit
aligned address.

1 A value of 1 would indicate that a single bit error occurred in upper
64bits of a 128-bit aligned address and the corrected value was 0.
Note :

This flag is cleared by writing a 1 to CERRCLR.CPURDERR flag
CERRSET.CPURDERR has no effect on this flag.

Reset type: SYSRSn

RESERVED

Oh

Reserved

FAIL_1 L

Oh

Fail on 1.

0 Fail on 1 single bit error did not occur in lower 64bits of a 128-bit
aligned address.

1 A value of 1 would indicate that a single bit error occurred in lower
64bits of a 128-bit aligned address and the corrected value was 1.
Note :

This flag is cleared by writing a 1 to CERRCLR.CPURDERR flag
CERRSET.CPURDERR has no effect on this flag.

Reset type: SYSRSn

FAIL O L

Oh

Fail on 0.

0 Fail on 0 single bit error did not occur in lower 64bits of 128-bit
data.

1 Would indicate that a single bit error occurred in lower 64bits of a
128-bit aligned address and the corrected value was 0.

Note :

This flag is cleared by writing a 1 to CERRCLR.CPURDERR flag
CERRSET.CPURDERR has no effect on this flag.

Reset type: SYSRSn
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3.15.14.8 CERRFLG Register (Offset = 20h) [Reset = 00000000h]
CERRFLG is shown in Figure 3-152 and described in Table 3-180.
Return to the Summary Table.
Correctable Error Flag Register
Figure 3-152. CERRFLG Register

31 30 29 28 27 26 25 24
RESERVED
R-0-0Oh
23 22 21 20 19 18 17 16
RESERVED
R-0-Oh
15 14 13 12 1 10 9 8
RESERVED
R-0-Oh
7 6 5 4 3 2 1 0
RESERVED RESERVED RESERVED RESERVED RESERVED | DMA_READ_E | CPU_READ_E
RR RR
R-0-0Oh R-0h R-0Oh R-0Oh R-0h R-0Oh R-0h

Table 3-180. CERRFLG Register Field Descriptions

Bit Field Type Reset Description
31-6 RESERVED R-0 Oh Reserved
5 RESERVED R Oh Reserved
4 RESERVED R Oh Reserved
3 RESERVED R Oh Reserved
2 RESERVED R Oh Reserved
1 DMA_READ_ERR R Oh DMA correctable Read Error Flag
0: No Error.

1: correctable error occurred during DMA read.
Reset type: SYSRSn

0 CPU_READ_ERR R Oh CPU correctable Read Error Flag

0: No Error.

1: correctable error occurred during CPU read.
Reset type: SYSRSn
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3.15.14.9 CERRSET Register (Offset = 22h) [Reset = 00000000h]
CERRSET is shown in Figure 3-153 and described in Table 3-181.
Return to the Summary Table.
Correctable Error Flag Set Register
Figure 3-153. CERRSET Register
31 30 29 28 27 26 25 24
RESERVED
R-0-0h
23 22 21 20 19 18 17 16
RESERVED
R-0-0h
15 14 13 12 1 10 9 8
RESERVED
R-0-0h
7 6 5 4 3 2 1 0
RESERVED RESERVED RESERVED RESERVED RESERVED | DMA_READ_E | CPU_READ_E
RR_SET RR_SET
R-0-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h R-0/W1S-0h
Table 3-181. CERRSET Register Field Descriptions
Bit Field Type Reset Description
31-6 RESERVED R-0 Oh Reserved
5 RESERVED R-0/W1S Oh Reserved
4 RESERVED R-0/W1S Oh Reserved
3 RESERVED R-0/W1S Oh Reserved
2 RESERVED R-0/W1S Oh Reserved
1 DMA_READ_ERR_SET |R-0/W1S Oh DMA correctable Read Error Flag Set
0: No Error.
1: DMA Read Error Flag in CERRFLG register will be set and
interrupt will be generated if enabled
Reset type: SYSRSn
0 CPU_READ_ERR_SET R-0/W1S Oh CPU correctable Read Error Flag Set
0: No Error.
1:CPU Read Error Flag in CERRFLG register will be set and interrupt
will be generated if enabled
Reset type: SYSRSn
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3.15.14.10 CERRCLR Register (Offset = 24h) [Reset = 00000000h]

CERRCLR is shown in Figure 3-154 and described in Table 3-182.

Return to the Summary Table.

Correctable Error Flag Clear Register

Figure 3-154. CERRCLR Register

31 30 29 28 27 26 25 24
RESERVED
R-0-Oh
23 22 21 20 19 18 17 16
RESERVED
R-0-Oh
15 14 13 12 1 10 9 8
RESERVED
R-0-Oh
7 6 5 4 3 2 1 0
RESERVED RESERVED RESERVED RESERVED RESERVED | DMA_READ_E | CPU_READ_E
RR_CLR RR_CLR
R-0-0Oh R-0/W1C-0h R-0/W1C-0h R-0/W1C-0h R-0/W1C-0h R-0/W1C-0h R-0/W1C-0h
Table 3-182. CERRCLR Register Field Descriptions
Bit Field Type Reset Description
31-6 RESERVED R-0 Oh Reserved
5 RESERVED R-0/W1C Oh Reserved
4 RESERVED R-0/W1C Oh Reserved
3 RESERVED R-0/W1C Oh Reserved
2 RESERVED R-0/W1C Oh Reserved
1 DMA_READ_ERR _CLR [R-0/W1C Oh DMA correctable Read Error Flag clear
0: No Error.
1: DMA Read error Flag in CERRFLG register will be cleared
Reset type: SYSRSn
0 CPU_READ_ERR_CLR R-0/W1C Oh CPU correctable Read Error Flag clear
0: No Error.
1: CPU Read error Flag in CERRFLG register will be cleared
Reset type: SYSRSn
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3.15.14.11 CCPUREADDR Register (Offset = 26h) [Reset = 00000000h]

CCPUREADDR is shown in Figure 3-155 and described in Table 3-183.

Return to the Summary Table.
Correctable CPU Error Address

Figure 3-155. CCPUREADDR Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11

07 9 8 7 6 5 4 3 2 1 0

CCPUREADDR

R-0Oh

Table 3-183. CCPUREADDR Register Field Descriptions

Bit

Field

Type

Reset

Description

31-0

CCPUREADDR

R

Oh

Reset type: SYSRSn

This register captures the address location for which CPU read/fetch
access resulted in correctable ECC/Parity error.
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3.15.14.12 CDMAREADDR Register (Offset = 28h) [Reset = 00000000h]
CDMAREADDR is shown in Figure 3-156 and described in Table 3-184.
Return to the Summary Table.

Correctable DMA Error Address

Figure 3-156. CDMAREADDR Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

CDMAREADDR
R-0Oh

Table 3-184. CDMAREADDR Register Field Descriptions
Bit Field Type Reset Description

31-0 CDMAREADDR R Oh This register captures the address location for which DMA read/fetch
access resulted in correctable ECC/Parity error.
Reset type: SYSRSn
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3.15.14.13 CERRCNT Register (Offset = 30h) [Reset = 00000000h]
CERRCNT is shown in Figure 3-157 and described in Table 3-185.

Return to the Summary Table.

Correctable Error Count Register

Figure 3-157. CERRCNT Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11

07 9 8 7 6 5 4 3 2 1 0

CERRCNT

R-0Oh

Table 3-185. CERRCNT Register Field Descriptions

Bit

Field

Type

Reset

Description

31-0

CERRCNT

R

Oh

occurred.
Reset type: SYSRSn

This register holds the count of how many times correctable error
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3.15.14.14 CERRTHRES Register (Offset = 32h) [Reset = 00000000h]
CERRTHRES is shown in Figure 3-158 and described in Table 3-186.
Return to the Summary Table.

Correctable Error Threshold Value Register

Figure 3-158. CERRTHRES Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RESERVED CERRTHRES
R-0-0h R/W-0h

Table 3-186. CERRTHRES Register Field Descriptions

Bit Field Type Reset Description
31-16 RESERVED R-0 Oh Reserved
15-0 CERRTHRES R/W Oh When value in CERRCNT register is greater than value configured in

this register, corretable interrupt gets generated, if enabled.
Reset type: SYSRSn
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3.15.14.15 CEINTFLG Register (Offset = 34h) [Reset = 00000000h]
CEINTFLG is shown in Figure 3-159 and described in Table 3-187.
Return to the Summary Table.
Correctable Error Interrupt Flag Status Register
Figure 3-159. CEINTFLG Register
31 30 29 28 27 26 25 24
RESERVED
R-0-Oh
23 22 21 20 19 18 17 16
RESERVED
R-0-Oh
15 14 13 12 1 10 9 8
RESERVED
R-0-Oh
7 6 5 4 3 2 1 0
RESERVED CEINTFLAG
R-0-0Oh R-0h
Table 3-187. CEINTFLG Register Field Descriptions
Bit Field Type Reset Description
31-1 RESERVED R-0 Oh Reserved
0 CEINTFLAG R Oh Total corrected error count exceeded threshold Flag
0: Total correctable errors < Threshold value configured in
CERR_THR register.
1: Total correctable errors >= Threshold value configured in
CERR_THR register.
Reset type: SYSRSn
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3.15.14.16 CEINTCLR Register (Offset = 36h) [Reset = 00000000h]
CEINTCLR is shown in Figure 3-160 and described in Table 3-188.
Return to the Summary Table.

Correctable Error Interrupt Flag Clear Register

Figure 3-160. CEINTCLR Register

31 30 29 28 27 26 25 24
RESERVED
R-0-0h
23 22 21 20 19 18 17 16
RESERVED
R-0-0h
15 14 13 12 1 10 9 8
RESERVED
R-0-0h
7 6 5 4 3 2 1 0
RESERVED CEINTCLR
R-0-0h R-0/W1S-0h
Table 3-188. CEINTCLR Register Field Descriptions
Bit Field Type Reset Description
31-1 RESERVED R-0 Oh Reserved
0 CEINTCLR R-0/W1S Oh 0: No action.
1: Total corrected error count exceeded flag in CEINTFLG register
will be cleared.
Reset type: SYSRSn
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3.15.14.17 CEINTSET Register (Offset = 38h) [Reset = 00000000h]
CEINTSET is shown in Figure 3-161 and described in Table 3-189.
Return to the Summary Table.
Correctable Error Interrupt Flag Set Register
Figure 3-161. CEINTSET Register
31 30 29 28 27 26 25 24
RESERVED
R-0-Oh
23 22 21 20 19 18 17 16
RESERVED
R-0-Oh
15 14 13 12 11 10 9 8
RESERVED
R-0-Oh
7 6 5 4 3 2 1 0
RESERVED CEINTSET
R-0-0h R-0/W1S-0h
Table 3-189. CEINTSET Register Field Descriptions
Bit Field Type Reset Description
31-1 RESERVED R-0 Oh Reserved
0 CEINTSET R-0/W1S  [Oh 0: No action.
1: Total corrected error count exceeded flag in CEINTFLG register
will be set and interrupt will be generated if enabled.
Reset type: SYSRSn
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3.15.14.18 CEINTEN Register (Offset = 3Ah) [Reset = 00000000h]
CEINTEN is shown in Figure 3-162 and described in Table 3-190.

Return to the Summary Table.

Correctable Error Interrupt Enable Register

Figure 3-162. CEINTEN Register

31 30 29 28 27 26 25 24
RESERVED
R-0-0h
23 22 21 20 19 18 17 16
RESERVED
R-0-0h
15 14 13 12 1 10 9 8
RESERVED
R-0-0h
7 6 5 4 3 2 1 0
RESERVED CEINTEN
R-0-0h R/W-0h
Table 3-190. CEINTEN Register Field Descriptions
Bit Field Type Reset Description
31-1 RESERVED R-0 Oh Reserved
0 CEINTEN R/W Oh 0: Correctable Error Interrupt is disabled.
1: Correctable Error Interrupt is enabled.
Reset type: SYSRSn
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3.15.15 ROM_WAIT_STATE_REGS Registers

Table 3-191 lists the memory-mapped registers for the ROM_WAIT_STATE_REGS registers. All register offset
addresses not listed in Table 3-191 should be considered as reserved locations and the register contents should
not be modified.

Table 3-191. ROM_WAIT_STATE_REGS Registers

Offset Acronym Register Name Write Protection
Oh ROMWAITSTATE ROM Wait State Configuration Register EALLOW

Complex bit access types are encoded to fit into small table cells. Table 3-192 shows the codes that are used for
access types in this section.

Table 3-192. ROM_WAIT_STATE_REGS Access Type Codes

Access Type ‘ Code ‘ Description
Read Type
R R |Read
Write Type
w W | write

Reset or Default Value

-n ‘ ‘Value after reset or the default value

Register Array Variables

i,j,k,l,m,n When these variables are used in a register name,
an offset, or an address, they refer to the value of a
register array where the register is part of a group
of repeating registers. The register groups form a
hierarchical structure and the array is represented
with a formula.

y When this variable is used in a register name, an
offset, or an address it refers to the value of a
register array.
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3.15.15.1 ROMWAITSTATE Register (Offset = Oh) [Reset = 00000000h]
ROMWAITSTATE is shown in Figure 3-163 and described in Table 3-193.
Return to the Summary Table.
ROM Wait State Configuration Register

Figure 3-163. ROMWAITSTATE Register

31 30 29 28 27 26 25 24
RESERVED
R-0Oh
23 22 21 20 19 18 17 16
RESERVED
R-0Oh
15 14 13 12 1 10 9 8
RESERVED
R-0Oh
7 6 5 4 3 2 1 0
RESERVED WSDISABLE
R-0h R/W-0h

Table 3-193. ROMWAITSTATE Register Field Descriptions

Bit Field Type Reset Description
31-16 RESERVED R Oh Reserved
15-1 RESERVED R Oh Reserved
0 WSDISABLE R/W Oh 0: ROM Wait State is enabled. CPU accesses to ROM are are 1-
:v:aII'\E-OM Wait State is disabled. CPU accesses to ROM are 0-wait.
Reset type: SYSRSn

SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025 F28E12x Real-Time Microcontrollers 285
Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

13 TEXAS
INSTRUMENTS

System Control and Interrupts www.ti.com

3.15.16 TEST_ERROR_REGS Registers

Table 3-194 lists the memory-mapped registers for the TEST_ERROR_REGS registers. All register offset
addresses not listed in Table 3-194 should be considered as reserved locations and the register contents should
not be modified.

Table 3-194. TEST_ERROR_REGS Registers

Offset Acronym Register Name Write Protection
Oh CPU_RAM_TEST_ERROR_STS Ram Test: Error Status Register
2h CPU_RAM_TEST_ERROR_STS_CLR Ram Test: Error Status Clear Register
4h CPU_RAM_TEST_ERROR_ADDR Ram Test: Error address register

Complex bit access types are encoded to fit into small table cells. Table 3-195 shows the codes that are used for
access types in this section.

Table 3-195. TEST_ERROR_REGS Access Type Codes

Access Type Code Description
Read Type
R R Read
R-0 R Read
-0 Returns Os
Write Type
wW1C w Write
1C 1 to clear

Reset or Default Value

-n Value after reset or the default value

Register Array Variables

i,j,k,l,m,n When these variables are used in a register name,
an offset, or an address, they refer to the value of a
register array where the register is part of a group
of repeating registers. The register groups form a
hierarchical structure and the array is represented
with a formula.

y When this variable is used in a register name, an
offset, or an address it refers to the value of a
register array.
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3.15.16.1 CPU_RAM_TEST_ERROR_STS Register (Offset = 0h) [Reset = 00000000h]
CPU_RAM_TEST_ERROR_STS is shown in Figure 3-164 and described in Table 3-196.

Return to the Summary Table.

Ram Test: Error Status Register

Figure 3-164. CPU_RAM_TEST_ERROR_STS Register

31 30 29 28 27 26 25 24
RESERVED
R-0-0h
23 22 21 20 19 18 17 16
RESERVED
R-0-0h
15 14 13 12 1 10 9 8
RESERVED
R-0-0h
7 6 5 4 3 2 1 0
RESERVED UNC_ERROR | RESERVED
R-0Oh R-0-0h
Table 3-196. CPU_RAM_TEST_ERROR_STS Register Field Descriptions
Bit Field Type Reset Description
31-2 RESERVED R-0 Oh Reserved
1 UNC_ERROR R Oh 0: Indicates that there were no 'un-correctable errors' generated in
the RAM/ROM test mode.
1: Indicates that 'un-correctable errors' wer generated in the
RAM/ROM test mode.
Reset type: SYSRSn
0 RESERVED R-0 Oh Reserved
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3.15.16.2 CPU_RAM_TEST_ERROR_STS_CLR Register (Offset = 2h) [Reset = 00000000h]
CPU_RAM_TEST_ERROR_STS_CLR is shown in Figure 3-165 and described in Table 3-197.
Return to the Summary Table.
Ram Test: Error Status Clear Register
Figure 3-165. CPU_RAM_TEST_ERROR_STS_CLR Register
31 30 29 28 27 26 25 24
RESERVED
R-0-Oh
23 22 21 20 19 18 17 16
RESERVED
R-0-Oh
15 14 13 12 11 10 9 8
RESERVED
R-0-Oh
7 6 5 4 3 2 1 0
RESERVED UNC_ERROR | RESERVED
R-0-0h R-0/W1C-0h R-0-0h
Table 3-197. CPU_RAM_TEST_ERROR_STS_CLR Register Field Descriptions
Bit Field Type Reset Description
31-2 RESERVED R-0 Oh Reserved
1 UNC_ERROR R-O/W1C  [Oh 0: No effect.
1: Clears the corresponding bit in CPU_RAM_TEST_ERROR_STS
register.
Reset type: SYSRSn
0 RESERVED R-0 Oh Reserved
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3.15.16.3 CPU_RAM_TEST_ERROR_ADDR Register (Offset = 4h) [Reset = 00000000h]
CPU_RAM_TEST_ERROR_ADDR is shown in Figure 3-166 and described in Table 3-198.
Return to the Summary Table.

Ram Test: Error address register

Figure 3-166. CPU_RAM_TEST_ERROR_ADDR Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

ADDR
R-0Oh

Table 3-198. CPU_RAM_TEST_ERROR_ADDR Register Field Descriptions

Bit Field Type Reset Description

31-0 ADDR R Oh Address of the location where error was detected in RAM/ROM test
modes.
Reset type: SYSRSn
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3.15.17 UID_REGS Registers

Table 3-199 lists the memory-mapped registers for the UID_REGS registers. All register offset addresses not
listed in Table 3-199 should be considered as reserved locations and the register contents should not be

modified.
Table 3-199. UID_REGS Registers
Offset Acronym Register Name Write Protection

Oh UID_PSRANDO UID Psuedo-random 160 bit number
2h UID_PSRAND1 UID Psuedo-random 160 bit number
4h UID_PSRAND2 UID Psuedo-random 160 bit number
6h UID_PSRAND3 UID Psuedo-random 160 bit number
8h UID_PSRAND4 UID Psuedo-random 160 bit number
Ah UID_UNIQUEO UID Unique 64 bit number

Ch UID_UNIQUEA1 UID Unique 64 bit number

Eh UID_CHECKSUM UID Checksum

Complex bit access types are encoded to fit into small table cells. Table 3-200 shows the codes that are used for

access types in this section.

Table 3-200. UID_REGS Access Type Codes

Access Type ‘ Code ‘ Description
Read Type
R R |Read
Reset or Default Value
-n Value after reset or the default
value
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3.15.17.1 UID_PSRANDO Register (Offset = 0h) [Reset = X0000000h]
UID_PSRANDO is shown in Figure 3-167 and described in Table 3-201.
Return to the Summary Table.

UID Psuedo-random 160 bit number

Figure 3-167. UID_PSRANDO Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

RandomID
R-Xh

Table 3-201. UID_PSRANDO Register Field Descriptions
Bit Field Type Reset Description

31-0 RandomID R Xh Psuedorandom portion of the UID
Reset type: N/A
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3.15.17.2 UID_PSRAND1 Register (Offset = 2h) [Reset = X0000000h]
UID_PSRAND1 is shown in Figure 3-168 and described in Table 3-202.

Return to the Summary Table.
UID Psuedo-random 160 bit number

Figure 3-168. UID_PSRAND1 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11

07 9 8 7 6 5 4 3 2 1 0

RandomID

R-Xh

Table 3-202. UID_PSRAND1 Register Field Descriptions

Bit

Field

Type

Reset

Description

31-0

RandomID

R

Xh

Reset type: N/A

Psuedorandom portion of the UID
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3.15.17.3 UID_PSRAND2 Register (Offset = 4h) [Reset = X0000000h]
UID_PSRAND?2 is shown in Figure 3-169 and described in Table 3-203.
Return to the Summary Table.

UID Psuedo-random 160 bit number

Figure 3-169. UID_PSRAND2 Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

RandomID
R-Xh

Table 3-203. UID_PSRAND2 Register Field Descriptions
Bit Field Type Reset Description

31-0 RandomID R Xh Psuedorandom portion of the UID
Reset type: N/A
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3.15.17.4 UID_PSRAND3 Register (Offset = 6h) [Reset = X0000000h]
UID_PSRAND3 is shown in Figure 3-170 and described in Table 3-204.

Return to the Summary Table.
UID Psuedo-random 160 bit number

Figure 3-170. UID_PSRAND3 Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11

07 9 8 7 6 5 4 3 2 1 0

RandomID

R-Xh

Table 3-204. UID_PSRAND3 Register Field Descriptions

Bit

Field

Type

Reset

Description

31-0

RandomID

R

Xh

Reset type: N/A

Psuedorandom portion of the UID
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3.15.17.5 UID_PSRAND4 Register (Offset = 8h) [Reset = X0000000h]
UID_PSRANDA4 is shown in Figure 3-171 and described in Table 3-205.
Return to the Summary Table.

UID Psuedo-random 160 bit number

Figure 3-171. UID_PSRAND4 Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

RandomID
R-Xh

Table 3-205. UID_PSRAND4 Register Field Descriptions
Bit Field Type Reset Description

31-0 RandomID R Xh Psuedorandom portion of the UID
Reset type: N/A
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3.15.17.6 UID_UNIQUEO Register (Offset = Ah) [Reset = X0000000h]
UID_UNIQUEOQO is shown in Figure 3-172 and described in Table 3-206.

Return to the Summary Table.

UID Unique 64 bit number

Figure 3-172. UID_UNIQUEO Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

UniquelD

R-Xh

Table 3-206. UID_UNIQUEO Register Field Descriptions

Bit

Field

Type

Reset

Description

31-0

UniquelD

R

Xh

Unique portion of the UID. This identifier will be unique across all
devices with the same PARTIDH.
Reset type: N/A
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3.15.17.7 UID_UNIQUE1 Register (Offset = Ch) [Reset = X0000000h]
UID_UNIQUE?1 is shown in Figure 3-173 and described in Table 3-207.
Return to the Summary Table.

UID Unique 64 bit number

Figure 3-173. UID_UNIQUE1 Register
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

UniquelD
R-Xh

Table 3-207. UID_UNIQUE1 Register Field Descriptions
Bit Field Type Reset Description
31-0 UniquelD R Xh Unique portion of the UID. This identifier will be unique across all

devices with the same PARTIDH.
Reset type: N/A
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3.15.17.8 UID_CHECKSUM Register (Offset = Eh) [Reset = X0000000h]

UID_CHECKSUM is shown in Figure 3-174 and described in Table 3-208.

Return to the Summary Table.

Fletcher checksum of UID_PSRAND and UID_UNIQUE registers
Figure 3-174. UID_CHECKSUM Register

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11

07 9 8 7 6 5 4 3 2 1 0

Checksum

R-Xh

Table 3-208. UID_CHECKSUM Register Field Descriptions

Bit

Field

Type

Reset

Description

31-0

Checksum

R

Xh

Reset type: N/A

Fletcher checksum of UID_PSRANDXx and UID_UINIQUE
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Chapter 4
ROM Code and Peripheral Booting

i3 TEXAS INSTRUMENTS

This chapter explains the boot procedure, the available boot modes, and the various details of the ROM code
including memory maps, initializations, reset handling, and status information.

L I 141 Uo7 o o D PP UP PP PRPPPPRP 300
4.2 DEVICE BOOE SEQUENCE....... ..ottt a e e et e s bt e e a b et e eas et e 4 he e e sttt e sane e e e b bt e e aabe e e nnne e e annee s 301
4.3 DEVICE BOOt IMOTES..........c..iiiiiiiii et b et h e st e bt e et e e et e eab e she e e bt e shs e e ebeeeuneeabeeeneeeneeaa 301
4.4 Device BoOot CONFIQUIAtiONS............ooiiiiiii ittt e et e s bt e e sa bt e e e bt e e sneeeesnbeeeeseeeeenneeeanneeean 302
4.5 Device BOOt FIOW DIQQIAMS..............uuiiiiiiiiiiiii et e ettt e e e et e e e e e e s be e e e e e eaannte e e e e eannnseeaeeeannneeas 307
4.6 Device Reset and Exception Handling.................oo e 31
4.7 BOOt ROM D@SCHIPLION...... ..ottt e ettt s e e ekt e e et e e s ne e e ook st e e e s et e e et e e aane e e enn e e e nneeenanneean 312
4.8 Application Notes for Using the Bootloaders....................cccoiiiiiiiiiii e 335
L BT o 4T (- SRR 338

SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025

F28E12x Real-Time Microcontrollers 299
Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

13 TEXAS
INSTRUMENTS

ROM Code and Peripheral Booting www.ti.com

4.1 Introduction

The purpose of this chapter is to explain the boot read-only memory (ROM) code functionality for the CPU core,
including the boot procedure. This chapter also discusses the functions and features of the boot ROM code, and
provides details about the ROM memory-map contents. On every reset, the device executes a boot sequence

in the ROM depending on the reset type and boot configuration. This sequence initializes the device to run the
application code. For the CPU, the boot ROM also contains peripheral bootloaders that can be used to load an
application into RAM. These bootloaders can be disabled for safety or security purposes.

See Table 4-1 for details on available boot features for the C28x CPU. Additionally, Table 4-2 shows the sizes of
the various ROMs on the device.

For details on the security APIs provided, refer to Section 4.7.9.
Various tables are provided in ROM for use in software library, refer to Section 4.7.6 for more details.

Table 4-1. Boot System Overview

Boot Feature CPU
Initial boot process Device reset
Boot mode selection GPIOs
Boot modes supported Flash boot
Secure Flash boot
RAM boot
Peripheral boot loaders supported Parallel 10
SCI / Wait
12C
SPI

Table 4-2. ROM Memory
ROM CPU Size
Secure and Unsecure boot ROM 64KB

4.1.1 ROM Related Collateral

Foundational Materials
» Bootloading 101 (Video)

Getting Started Materials
* Secure BOOT On C2000 Device Application Report

Expert Materials
» (C2000 Software Controlled Firmware Update Process Application Report

300 F28E12x Real-Time Microcontrollers SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com/video/3871889296001
https://ti.com/lit/SPRACT3
https://www.ti.com/lit/pdf/spracn1
https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

13 TEXAS
INSTRUMENTS

www.ti.com ROM Code and Peripheral Booting

4.2 Device Boot Sequence
Table 4-3 describes the general boot ROM procedure each time the CPU core is reset.

During boot, boot ROM code updates a boot status location in RAM that details the actions taken during this
process. Refer to Section 4.7.11 for more details.

Table 4-3. Device Boot ROM Sequence

Step CPU Action

1 After reset, perform watchdog initialization

Clock configuration and Flash power-up

Peripheral trimming and device configuration registers are loaded from OTP.

On power-on reset (POR), all RAMs are initialized.

Non-maskable interrupt (NMI) handling is enabled and DCSM initialization is performed.

Device calibration is performed; trimming the specified peripherals with set OTP values.

N O o WODN

Determine if polling the GPIO pins are needed for determining the boot mode and, if so, read the boot mode GPIO pins
to determine the boot mode to run.

Based on the boot mode and options, the appropriate boot sequence is executed. Refer to Section 4.5.1 for a flow chart
of the boot sequences.

4.3 Device Boot Modes

This section explains the default boot modes, as well as all the available custom boot modes supported on this
device. The boot ROM uses the boot mode select, general purpose input/output (GPIO) pins to determine the
boot mode configuration.

4.3.1 Default Boot Modes

Table 4-4 shows the boot mode options available for selection by the default boot mode select pins. Users have
the option to program the device to customize the boot modes selectable in the boot-up table as well as the boot
mode select pin GPIOs used.

Table 4-4. Device Default Boot Modes

Boot Mode GPIO24 . GPIO32 )
(Default boot mode select pin 1) (Default boot mode select pin 0)
Parallel 10 0 0
SCI / Wait Boot(") 0 1
Flash 1 1

(1)  SCI boot mode is used as a wait boot mode as long as SCI continues to wait for an 'A’ or 'a’ during the SCI autobaud lock process.

Refer to Section 4.7.7.1 for functional details of the boot modes.
Refer to Section 4.7.8 for GPIOs used for selecting the boot modes.

Refer to Section 4.4 for details of boot configurations.

Note
All the peripheral boot modes that are supported use the first instance of the peripheral module (SCIA,
SPIA, I2CA, and so forth). Whenever these boot modes are referred to in this chapter, such as SCI
boot, the mode is actually referring to the first module instance, which means the SCI boot on the
SCIA port. The same applies to the other peripheral boot modes.
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4.3.2 Custom Boot Modes

Once the user programs a custom boot table in user OTP, an entry in the custom table is used for booting. Users
can customize the boot mode select pins in the end system design by programming the BOOTPIN_CONFIG
location in user OTP. This allows customers to use 0, 1, 2, or 3 boot mode select pins as needed. You can

also customize the boot definition table and indicate which location to boot from by programming the boot mode
definition table in the BOOTDEF location of user OTP. Table 4-5 shows the options for various boot modes.

Table 4-5. Custom Boot Modes

Boot Mode Number Boot Modes
0x0 Parallel
0x1 SCI / Wait
0x3 Flash
0x4 Wait
0x5 RAM
0x6 SPI
0x7 12C
OxA Secure Flash

4.4 Device Boot Configurations

This section details what boot configurations are available and how to configure them. This device supports from
zero boot mode select pins up to three boot mode select pins and from one configured boot mode up to eight
configured boot modes.

To change and configure the device from the default settings to custom settings for your application, use the
following process:

1. Determine all the various ways you want application to be able to boot. (For example: Primary boot option of
Flash boot for your main application, secondary boot option of SPI for firmware updates, tertiary boot option
of SCI boot for debugging, etc)

2. Based on the number of boot modes needed, determine how many boot mode select pins (BMSPs) are
required to select between your selected boot modes. (For example: Two BMSPs are required to select
between three boot mode options)

3. Assign the required BMSPs to a physical GPIO pin. (For example, BMSPO to GPIO10, BMSP1 to GPIO51,
and BMSP2 left as default which is disabled). Refer to Section 4.4.1 for all the details on performing these
configurations.

4. Assign the determined boot mode definitions to indexes in your custom boot table that correlate to
the decoded value of the BMSPs. For example, BOOTDEFO0=Boot to Flash, BOOTDEF1=SPI Boot,
BOOTDEF2=SCI Boot; all other BOOTDEFx are left as default/nothing). Refer to Section 4.4.2 for all the
details on setting up and configuring the custom boot mode table.

Additionally, Section 4.4.3 provides some example use cases on how to configure the BMSPs and custom boot
tables.

4.4.1 Configuring Boot Mode Pins

This section explains how the boot mode select pins are customized by the user, by programming

the BOOTPIN-CONFIG location (refer to Table 4-6), in the user-configurable dual-zone security module

(DCSM) OTP. The location in the DCSM OTP is Z1-OTP-BOOTPIN-CONFIG or Z2-OTP-BOOTPIN-CONFIG.
When debugging, EMU-BOOTPIN-CONFIG is the emulation equivalent of Z1-OTP-BOOTPIN-CONFIG/Z2-OTP-
BOOTPIN-CONFIG, and can be programmed to experiment with different boot modes without writing to OTP.
The device can be programmed to use zero, one, two, or three boot mode select pins as needed.
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Note
When using Z2-OTP-BOOTPIN-CONFIG, the configurations programmed in this location take priority
over the configurations in Z1-OTP-BOOTPIN-CONFIG. It is recommended to use Z1-OTP-BOOTPIN-
CONFIG first and then, if OTP configurations need to be altered, switch to using Z2-OTP-BOOTPIN-

CONFIG.
Table 4-6. BOOTPIN-CONFIG Bit Fields
Bit Name Description
31:24 Key Write Ox5A to these 8-bits to tell the boot ROM code that the bits in this register are
valid.
23:16 Boot Mode Select Pin 2 (BMSP2) Refer to BMSPO description.
15:8 Boot Mode Select Pin 1 (BMSP1) Refer to BMSPO description.
7:0 Boot Mode Select Pin 0 (BMSPO0) Set to the GPIO pin to be used during boot (up to 255).
0x0 = GPIOO0, 0x01 = GPIO1, and so on.
Writing OxFF disables this BMSP and this pin is no longer used to select the boot
mode.

Note

GPIO 12, 13, 20, 21, 28, 224, 226-228, 230, 242-243 are analog pins, but digital inputs are possible
on these pins provided the software writes to the GPIOHAMSEL register bits.

The following GPIOs cannot be used as a BMSP. If selected for a particular BMSP, the boot ROM
automatically selects the factory default GPIOs for BMSP0O and BMSP1. Factory default for BMSP2 is
OxFF, which disables the BMSP.

* GPIO 8, GPIO 14, and GPIO 15 (Not available on any package)

* GPIO 17 to GPIO 22 (Not available on any package)

* GPIO 25 to GPIO 27 (Not available on any package)

+ GPIO 31, GPIO 34 to GPIO 38 (Not available on any package)

* GPIO 42, GPIO 44, and GPIO 46 to GPIO 49 (Not available on any package)
*  GPIO 225 and GPIO 229 (Not available on any package)

* GPIO 231 to GPIO 241 (Not available on any package)

*  GPIO 244 and GPIO 245 (Not available on any package)
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Table 4-7. Standalone Boot Mode Select Pin Decoding

BOOTPIN_CONFIG

Key BMSPO BMSP1 BMSP2 Realized Boot Mode
1= 0x5A Don’t Care Don’t Care Don’t Care Boot as defined by the factory default BMSPs.
Boot as defined in the boot table for boot mode 0
OxFF OxFF OxFF (All BMSPs disabled).
. Boot as defined by the value of BMSPO
Valid GPIO OxFF OxFF (BMSP1 and BMSP2 disabled).
. Boot as defined by the value of BMSP1
OxFF Valid GPIO OxFF (BMSPO and BMSP?2 disabled).
. Boot as defined by the value of BMSP2
OxFF OxFF Valid GPIO | B\MSPO and BMSP1 disabled)
. . Boot as defined by the values of BMSPO and BMSP1
Valid GPIO Valid GPIO OxFF (BMSP2 disabled).
. . Boot as defined by the values of BMSPO and BMSP2
Valid GPIO OxFF Valid GPIO (BMSP1 disabled).
= Ox5A -
. . Boot as defined by the values of BMSP1 and BMSP2
OxFF Valid GPIO Valid GPIO (BMSPO disabled).
Valid GPIO valid GPIO valid GPIO Boot as defined by the values of BMSPO, BMSP1, and
BMSP2.
BMSPO is reset to the factory default BMSPO GPIO.
Invalid GPIO Valid GPIO Valid GPIO Boot as defined by the values of BMSPO, BMSP1, and
BMSP2.
BMSP1 is reset to the factory default BMSP1 GPIO.
Valid GPIO Invalid GPIO Valid GPIO Boot as defined by the values of BMSPO, BMSP1, and
BMSP2.
BMSP?2 is reset to the factory default state, which is
Valid GPIO Valid GPIO Invalid GPIO |disabled.
Boot as defined by the values of BMSPO and BMSP1.
Note

When decoding the boot mode, BMSPO is the least-significant bit and BMSP2 is the most-significant
bit of the boot table index value. It is recommended when disabling BMSPs to start with disabling
BMSP2. For example, in an instance when only using BMSP2 (BMSP1 and BMSPO are disabled),
then only the boot table indexes of 0 and 4 are selectable. In the instance when using only BMSPO,
then the selectable boot table indexes are 0 and 1.
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4.4.2 Configuring Boot Mode Table Options

This section explains how to configure the boot definition table, BOOTDEF, for the device and the associated
boot options. The 64-bit location is located in user-configurable DCSM OTP in the Z1-OTP-BOOTDEF-LOW and
Z1-OTP-BOOTDEF-HIGH locations. When debugging, EMU-BOOTDEF-LOW and EMU-BOOTDEF-HIGH are
the emulation equivalents of Z1-OTP-BOOTDEF-LOW and Z1-OTP-BOOTDEF-HIGH, and can be programmed
to experiment with different boot mode options without writing to OTP. The range of customization to the boot
definition table depends on how many boot mode select pins (BMSP) are being used. For example, 0 BMSPs
equals to 1 table entry, 1 BMSP equals to 2 table entries, 2 BMSPs equals to 4 table entries, and 3 BMSPs
equals to 8 table entries. Refer to Section 4.4.3 for examples on how to setup the BOOTPIN_CONFIG and
BOOTDEF values.

Note
The locations Z2-OTP-BOOTDEF-LOW and Z2-OTP-BOOTDEF-HIGH are used instead of Z1-
OTP-BOOTDEF-LOW and Z1-OTP-BOOTDEF-HIGH locations when Z2-OTP-BOOTPIN-CONFIG is
configured. Refer to Section 4.4.1 for more details on BOOTPIN_CONFIG usage.

Table 4-8. BOOTDEF Bit Fields

BOOTDEF Name Byte Position Name Description
Set the boot mode number from Section 4.3.2. Any unsupported
[3:01 BOOT_DEFO Mode | boot mode causes the device to either go to Wait boot (debugger
connected) or boot to Flash (standalone).
BOOT_DEF0 7:0 Set alternate/additional boot options. This can include changing the
[7:4] BOOT_DEFO GPIOs for a particular boot peripheral or specifying a different Flash
Options entry point. Refer to Section 4.7.8 for valid BOOTDEF values to set
in the table.
BOOT_DEF1 15:8 BOOT_DEF1 Mode/
Options
BOOT_DEF2 23:16 BOOT_DEF2 Mode/
- Options
BOOT_DEF3 31:24 BOOT_DEF3 Mode/
- Options
BOOT_DEF4 39:32 BOOT_DEF4 Mode/ Refer to BOOT_DEFO description.
Options
BOOT DEF5 47:40 BOOT_DEF5 Mode/
- Options
BOOT_DEF6 55:48 BOOT_DEF6 Mode/
- Options
BOOT_DEF7 63:56 BOOT_DEF7 Mode/
Options
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4.4.3 Boot Mode Example Use Cases

This section demonstrates some use cases for configuring the boot mode select pins and boot modes.
4.4.3.1 Zero Boot Mode Select Pins

This use case demonstrates a scenario for an application that does not use any boot mode select pins and
always has the device boot to Flash.

1. Program the BOOTPIN_CONFIG location in OTP as follows:
+ Set BOOTPIN_CONFIG.BMSPO to OxFF
+ Set BOOTPIN_CONFIG.BMSP1 to OxFF
+ Set BOOTPIN_CONFIG.BMSP2 to OxFF

+ Set BOOTPIN_CONFIG.KEY to 0x5A for boot ROM to treat these register bits as valid and use the
custom boot table.

2. Program the BOOTDEF location options for the device. This essentially sets up a device-specific boot mode
table. Refer to Section 4.7.8 for valid BOOTDEF values to set in the table.

+ Set BOOTDEF.BOOTDEFO to 0x03 for booting to Flash (entry address option 0). This sets Flash boot to
boot table index 0.

* Refer to Section 4.7.2 for the available Flash entry points.

Table 4-9. Zero Boot Pin Boot Table Result
Boot Mode Table Number Boot Mode

0 Flash Boot (0x03)

4.4.3.2 One Boot Mode Select Pin

This use case demonstrates a scenario for an application using one boot mode select pin to select between
booting to Flash and using SCI boot.

1. Program the BOOTPIN_CONFIG location in OTP as follows:
+ Set BOOTPIN_CONFIG.BMSPO to a user specified GPIO, such as 0x0 for GPIO0
+ Set BOOTPIN_CONFIG.BMSP1 to OxFF
+ Set BOOTPIN_CONFIG.BMSP2 to OxFF

+ Set BOOTPIN_CONFIG.KEY to 0x5A for boot ROM to treat these register bits as valid and use the
custom boot table.

2. Program the BOOTDEF location options for the device. This essentially sets up a device-specific boot mode
table. Refer to Section 4.7.8 for valid BOOTDEF values to set in the table.

+ Set BOOTDEF.BOOTDEFO to 0x03 for booting to Flash (entry address option 0). This sets Flash boot to
boot table index 0.

+ Set BOOTDEF.BOOTDEF1 to 0x01 for SCI booting. This sets SCI boot to boot table index 1.
Table 4-10. One Boot Pin Boot Table Result

Boot Mode Table Number Boot Mode
0 Flash Boot (0x03)
1 SCI Boot (0x01)
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4.4.3.3 Three Boot Mode Select Pins

This use case demonstrates a scenario for an application using three boot mode select pins to select between
various boot modes in the custom boot table.

1. Program the BOOTPIN_CONFIG location in OTP as follows:
+ Set BOOTPIN_CONFIG.BMSPO to a user specified GPIO, such as 0x0 for GPIO0
+ Set BOOTPIN_CONFIG.BMSP1 to a user specified GPIO, such as 0x1 for GPIO1
+ Set BOOTPIN_CONFIG.BMSP2 to a user specified GPIO, such as 0x2 for GPIO2
+ Set BOOTPIN_CONFIG.KEY to 0x5A for boot ROM to treat these register bits as valid and use the
custom boot table.
2. Program the BOOTDEF location options for the device. This essentially sets up a device-specific boot mode
table. Refer to Section 4.7.8 for valid BOOTDEF values to set in the table.
+ Set BOOTDEF.BOOTDEF1 to 0x03 for booting to Flash (entry address option 0). This sets Flash boot to
boot table index 1.
+ Set BOOTDEF.BOOTDEF2 to 0x24 for booting to wait boot (alternate option). This sets wait boot to boot
table index 2.
+ Set BOOTDEF.BOOTDEF3 to 0x66 for SPI booting (alternate GPIO option 3). This sets SPI boot to boot
table index 3.
+ Set BOOTDEF.BOOTDEF4 to 0x43 for booting to Flash (entry address option 2). This sets Flash boot to
boot table index 4.

Table 4-11. Three Boot Pins Boot Table Result

Boot Mode Table Number Boot Mode
1 Flash Boot (0x03)
2 Wait Boot - Alt (0x24)
3 SPI - Alt3 (0x66)
4 Flash Boot - Alt2 (0x43)
56,7 Not used in this example

4.5 Device Boot Flow Diagrams
This section details the boot flow diagrams for standalone and emulation boot flows.
4.5.1 Boot Flow

Upon reset, the CPU follows the boot flow shown in Figure 4-1. Depending on whether a JTAG debugger is
connected to the device, the CPU either continues booting following the emulation boot flow or the standalone
boot flow.

Note
BOR follows same flow as POR.
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4.5.2 Emulation Boot Flow

Figure 4-2 shows the emulation boot flow when JTAG debugger is connected.

Emulate

Standalone
Boot

Emulation Boot Mode Start

4
Read EMU boot locations:
BOOTPINCONFIG

EMUBOOTDEF

Check
EMU_BOOTPIN_C
ONFIG_KEY

(=0x5A)

Get EMU Configurable user boot
mode options

4
Read Boot Mode Select Pins
from BOOTPINCONFIG and set
GPIO state

Decode
BOOTDEF options
for boot mode

Supported
Boot mode

Is Flash /
Secure Flash

Unsupported Wait

Boot

Unsupported

Wait Boot

mode

Boot?

No
\ 4

Start the peripheral loader
process or set address to branch

v

Enable
Watchdog

Branch to Application
Code

Figure 4-2. Emulation Boot Flow
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4.5.3 Standalone Boot Flow

Figure 4-3 shows the standalone boot flow when no JTAG debugger is connected to the device.

< Standalone Boot Mode Start >

Read OTP loaded registers:
Z2-BOOTPINCONFIG

(=0x5A)

Read factory default two boot
mode GPIO pins

(_oisA)
Use Z2 registers: Use Z1 registers:
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Z2-BOOTDEF Z1-BOOTDEF
| Execute one of the following:
Parallel Boot
SCI Boot
CAN Boot
Flash Boot
Read Boot Mode Select Pins Secure Flash Boot
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BOOTPINCONFIG

Decode
BOOTDEF table
for boot mode
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Boot mode

Is Flash
Boot?
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‘Watchdog
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Unsupported
Boot mode
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Start the peripheral loader

process or set address to branch

Enable
Watchdog

Enable
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Figure 4-3. CPU Standalone Boot Flow
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4.6 Device Reset and Exception Handling

4.6.1 Reset Causes and Handling

Table 4-12 explains the actions each boot ROM performs upon reset for a specific reset cause.
Table 4-12. Boot ROM Reset Causes and Actions

Reset Source

Boot ROM Action

Power on Reset (POR)

. Configure Clock Divider

. Flash Power Up

. Device configuration and trimming
. RAM Initialization

. Continue default boot flow

External Reset (XRS)
Includes:

* Watchdog Reset
*  NMI Watchdog Reset
»  SIMRESET XRS

. Configure Clock Divider

. Flash Power Up

. Device configuration and trimming
. Clear RAM for boot stack

. Continue default boot flow

Secure Copy Code (SCC) Reset

. Clear RAM for boot stack

. Continue default boot flow

SIMRESET

. Clear RAM for boot stack
. Continue default boot flow

Debugger Reset

. Clear RAM for boot stack
. Continue default boot flow

N =[N 2N 2|00 & WODN 210D WODN -~

4.6.2 Exceptions and Interrupts Handling

Table 4-13 explains the actions that the boot ROM performs, if any exceptions occur during boot. The exception
handling philosophy in most cases is to log the error and continue booting to reach the application.

Table 4-13. Boot ROM Exceptions and Actions

Exception Event Source

Boot ROM Action

Event Logged

Clock Fail

RAM Uncorrectable Error
ROM Parity Error

Flash Uncorrectable Error

Software NMI error (Software self test error)

ITRAP Exception

Unsupported PIE Interrupts

Clear the NMI flag and continue to boot Yes
Perform RAM initialization and reset the Yes(!)
device

Reset the device Yes
Reset the device No
Record memory address of where the illegal Yes
instruction was executed and let device reset

Ignore and continue to boot No

(1) A RAM uncorrectable error or ROM parity error clears the boot status information stored in RAM because a RAM initialization is
performed to attempt to correct the error. Since the boot status information is erased, this exception can be identified in that a NMIWD
reset occurred and all the RAMs are erased.
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4.7 Boot ROM Description

This section explains the details regarding the device boot ROMs.

4.7.1 Boot ROM Configuration Registers

The boot ROM code involves several memory addresses and registers used during execution. There are two
sets of configurations; one for emulation and one for standalone boot flow. The emulation locations located in
RAM emulate the OTP configurations and can be written to as many times as needed. The user configurable
DCSM OTP locations used in the standalone boot flow program the device OTP and hence can only be written
once. Table 4-14 details these locations. For bit field configuration details for BOOTPIN-CONFIG and BOOTDEF,

see Section 4.4.1 and Section 4.4.2.

Additionally, the boot ROM supports boot configurations from DCSM zone 1 and zone 2 registers. Zone 2
configurations supercede zone 1 configurations, so it is recommended to use zone 1 configurations and use
zone 2 as a secondary option.

Table 4-14. Boot ROM Registers

Boot Flow Register Name Boot ROM Name Register Address User OTP Address
- EMU-BOOTPIN-CONFIG 0x0000 0D0O -
Emulation - EMU-GPREG2 0x0000 0D02 -
- EMU-BOOTDEF-LOW 0x0000 0D04 -
- EMU-BOOTDEF-HIGH 0x0000 0D06 -
Z1-GPREGH1 Z1-OTP-BOOTPIN-CONFIG 0x0005 FO08 0x0007 8008
Standalone Z1-GPREG2 Z1-OTP-BOOT-GPREG2 0x0005 FOOA 0x0007 800A
(Using Z1) Z1-GPREG3 Z1-OTP-BOOTDEF-LOW 0x0005 FOOC 0x0007 800C
Z1-GPREG4 Z1-OTP-BOOTDEF-HIGH 0x0005 FOOE 0x0007 800E
Z2-GPREGH1 Z2-OTP-BOOTPIN-CONFIG 0x0005 F088 0x0007 8208
Standalone Z2-GPREG2 Z2-0TP-BOOT-GPREG2 0x0005 FO8A 0x0007 820A
(Using Z2) Z2-GPREG3 Z2-OTP-BOOTDEF-LOW 0x0005 FO8C 0x0007 820C
Z2-GPREG4 Z2-OTP-BOOTDEF-HIGH 0x0005 FO8E 0x0007 820E
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4.7.1.1 GPREG2 Usage and Configuration

Table 4-15 explains how the bit field values from the user configurable DCSM OTP location, Z1-OTP-BOOT-
GPREG2, are decoded by boot ROM.

Table 4-15. DCSM Zone GPREG2 Bit Fields

Bit Name Description Boot ROM Action
31:24 Key Write 0x5A to indicate to the boot ROM | If user sets to 0x5A, boot ROM uses the values in this register. If
code that the bits in this register are set to any other value, boot ROM ignores values in this register.
valid.
23:6 Reserved Reserved No Action
5:4 ERROR _ 0x0 — GP1024, MUX Option 13 This indicates which GPIO pin is supposed to be used as
STS_PIN _ : ERROR_PIN and boot ROM configures the mux as such for the
config 0x1 - GPI028, MUX Optf°” 13 said pin. The ERROR_STS pin mux configuration is locked by the
0x2 — GPI029, MUX Option 13 boot ROM, but not committed.
0x3 — ERROR_STS function disabled
(default)
3:0 CJTAGNODEID |CJTAGNODEID[3:0] Boot ROM takes this values and programs the lower 4 bits of the
CJTAGNODEID register.
4.7.2 Entry Points

This sections gives details about the entry point addresses for various boot modes. These entry points direct the
boot ROM what address to branch to at the end of booting as per the selected boot mode.

Table 4-16 gives details about the entry point addresses for Flash boot mode.

Table 4-17 gives details about the entry point addresses for RAM boot mode.

Table 4-18 gives details about the entry point addresses for Secure Flash boot mode.

Table 4-16. Flash Boot Options

Option BO\?:;E:FX Flash Entry Address Flash Sector Package Supported
0 (default) 0x03 0x0008 0000 CPU1 Bank 0 Sector 0 All
1 0x23 0x0008 8000 CPU1 Bank 0 Sector 32 All
Table 4-17. RAM Boot Options
Option BOOTDEFx Value RAM Entry Point (Address) Package Supported
0 0x05 0x0000 0000 All
Table 4-18. Secure Flash Boot Options
Option BO\(I);E:FX Flash Entry Address Flash Sector Package Supported
0 (default) 0x0A 0x0008 0000 CPU1 Bank 0 Sector 0 All
1 0x2A 0x0008 8000 CPU1 Bank 0 Sector 32 All
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4.7.3 Wait Points

The wait mode puts the CPU in a loop in the boot ROM code and does not branch to the user application code.
The device can enter the wait boot mode either through manually being set or because of some issue during
boot up. Using the wait boot mode is recommended when using a debugger to avoid any JTAG issues. There is
an ESTOP provided for debugging during Wait boot.

Table 4-19. Wait Boot Options

Option BOOTDEFx Value Watchdog Status Package Supported
0 0x04 Enabled All
1 0x24 Disabled All

During boot ROM execution, there are situations where the CPU can enter a wait loop in the code. This state
can occur for a variety of reasons. Table 4-20 details the address ranges that the CPU PC register value falls
between, if the CPU has entered one of these instances.

Following are the actions for entering wait boot mode:

»  Wait boot is set by the user as the boot mode.

» Boot mode is unrecognizable and a debugger is connected to the device.
*  The emulation BOOTPIN_CONFIG key is not equal to 0xA5 or Ox5A.

* An error occurs during emulation boot and the boot mode pins are decoded with a value not recognized as a
valid boot mode.

Table 4-20. Wait Point Addresses

Address Range Description
0x003F CCA4 — 0x003F CCAA In Wait Boot Mode
0x003F D886 — 0x003F D88E In SCI Boot waiting on autobaud lock
0x003F FE32 — 0x003F FEC4 In NMI Handler
0x003F FDES5 — 0x003F FE32 In PIE Mismatch Handler
0x003F FEC4 — 0x003F FEF6 In ITRAP ISR
0x003F D330 — 0x003F D333 In Parallel boot waiting for control signal
0x003F D24A — 0x003F D260
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4.7.4 Secure Flash Boot

Secure Flash boot mode is similar to Flash boot mode in that the boot flow branches to the configured memory
address in Flash but only after the Flash memory contents have been authenticated. The Flash authentication
uses a Cipher-based Message Authentication Protocol (CMAC) to authenticate 16KB of Flash starting from the
configured Flash entry point address. The CMAC calculation requires a user-defined 128-bit key programmed in
the CPU User OTP Zone 1 Header OTP CMACKEY bit field. Additionally, you must calculate the golden CMAC
tag based on the 16KB Flash memory range and store the tag along with the user code at a hardcoded address
in Flash. During secure Flash boot, the calculated CMAC tag is compared to the user golden CMAC tag in Flash
to determine the pass/fail status of the CMAC authentication. When authentication passes, boot flow continues
and branches to Flash to begin executing the application. When authentication fails, the device is reset.

For the available secure Flash boot entry address options, refer to Section 4.7.2.

For generating the secure Flash golden CMAC tag for CPU, refer to the TMS320C28x Assembly Language
Tools User’s Guide within section “Using Secure Flash Boot on TMS320F2838x Devices” for instructions.

Note
Both the CMAC golden signature and CMAC key are stored in the most significant double format, but
each 32-bit section is in little-endian format.

Key: 2B7E 1516 28AE D2A6 ABF7 1588 09CF 4F3C
(MSB is 2B and LSB is 3C)

CMACKEYO0 = 0x2B7E 1516

CMACKEY1 = 0x28AE D2A6

CMACKEY2 = OxABF7 1588

CMACKEY3 = 0x09CF 4F3C

Note
You must make sure that the Flash sector that encompasses the configured Flash entry point and the
first 16KB of Flash is assigned to Zone 1 for the core setup for secure Flash boot.

Recommended to use device JTAGLOCK when using secure Flash boot.

Table 4-21. Secure Flash Boot Details

Details Location Address
CMAC Signature Address Flash Entry point Address + 0x2
CMAC Key Address (128-bit key) DCSM Z1 OTP CMACKEY0/1/2/3
Flash Entry Point (Bank 0, Sector 0) 0x0008 0000
Flash Entry Point (Bank 0, Sector 16) 0x0008 8000
Flash Entry Point (Bank 0, End of Sector 32) 0x0009 0000
Flash Entry Point (Bank 0, Sector 48) 0x0009 8000
Address Range for CMAC Calculation Start: Flash Entry Point Address
End: Flash Entry Point Address + 16KB
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Table 4-22. Secure Flash Tag and Key Details
Name Address Details
CMA Golden Tag (128-bit) CPU: Located in Flash, offset from the entry point address, by 2 words

Flash Entry Point Address + 0x2 | (CPU).

When CMAC calculations are performed, the golden tag location in
memory is considered all 0xFs. Refer to Example 4-1 for an example
regarding linker configuration on CPU.

Lower memory contains the tag's MSW and higher memory contains
the LSW.

Example (on CPU):

Tag = 0x0011 2233 4455 6677 8899 AABB CCDD EEFF

Address 0x0 = 0x0011 2233

Address 0x2 = 0x4455 6677

Address 0x4 = 0x8899 AABB

Address 0x6 = 0xCCDD EEFF

CMAC 128-Bit Key 0x0007 8018 Located in CPU Zone 1 User Header OTP

(CMACKEY0, CMACKEY1, CMACKEY2, CMACKEY3)
CMACKEYO contains the key's MSW and CMACKEY 3 contains the
LSW.

Example:

Key = 0x0011 2233 4455 6677 8899 AABB CCDD EEFF
CMACKEYO0 = 0x0011 2233

CMACKEY1 = 0x4455 6677

CMACKEY2 = 0x8899 AABB

CMACKEY3 = 0xCCDD EEFF

Table 4-23. Secure Flash Authentication Failure Actions
CPU Action on Failed Authentication

C28x CPU 1. Emulation only - Halt debugger (ESTOP)
2. Wait in endless loop (for device reset due to Watchdog reset)

Table 4-24. Secure Flash on all CPUs Recommended Flow

Step Action
1 Secure Flash boot CPU
2 Any Flash beyond the first 16KB from the entry point that is planned for use can be authenticated

by you using a different CMAC golden tag embedded at an address somewhere within the already
authenticated 16KB of Flash.

APIs for CMAC calculation and authentication is provided as part of ROM. Details are available in Section 4.7.9.
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Example 4-1. Secure Flash CPU1 Linker File Example

MEMORY
{

/* Code Start branch to _c_int00 */

BEGIN : origin = 0x80000, Tlength = 0x0002

/* User calculated golden CMAC tag for Flash Sector 0 */
GOLDEN_CMAC_TAG : origin = 0x80002, length = 0x0008

/* Flash Ssector 0 containing application code */
FLASH_SECTOR_0 : origin = 0x8000A, length = Ox1FF6
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4.7.5 Memory Maps
4.7.5.1 Boot ROM Memory Maps

Table 4-25 details the ROM memory map including secure and unsecure ROM.
Table 4-25. Boot ROM Memory Map

Memory Origin Address Length (Words)
Zone 1 Secure Flash Boot 0x003F 8010 0x0900
Zone 1 CRC Code 0x003F 8910 0x0600
ROM Signature 0x003F 9000 0x0002
Version 0x003F 9002 0x0004
IQmath Tables 0x003F 9006 0x1674
FPU32 Fast Tables 0x003F AB7A 0x081A
FPU32 Twiddle Tables 0x003F AE94 0xODF8
SW CRC Table 0x003F BC8C 0x0200
Boot Code 0x003F BESC 0x2500
Interrupt Handlers 0x003F FDB4 0x0142
Flash API Table 0x003F E98C 0x0028
AES Tables 0x003F E9B4 0x1400
RTS LIB 0x003F FEF4 0x00CO0
Vector Table 0x003F FFBE 0x0042

4.7.5.2 Reserved RAM Memory Maps

Table 4-26 details memory usage in RAM that is reserved for boot ROM to use. These memory sections can be

reserved in the user application.

Table 4-26. Reserved RAM Memory Map

Memory

Description

Origin Address

Length (Words)

RAM

Boot Status, Boot Mode, Boot Stack

0x0000 0002

0x01BE

4.7.6 ROM Tables

Table 4-27 details the boot ROM symbol libraries that can be integrated into an application to use the available

ROM functions and tables.

Table 4-27. ROM Symbol Tables

ROM Symbols

Library Name

Location

ROM Bootloaders and Functions

F280013xCPU_Bo0otROM_Symbols

FPU32 Tables

F280013xCPU_BootROM_Symbols

IQmath

F280013xCPU_IQMathROM_Symbols

Under Jlibraries/boot_rom in C2000Ware
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4.7.7 Boot Modes and Loaders

The available boot modes and bootloaders supported on this device are detailed in this section.
4.7.7.1 Boot Modes

This section details the available boot modes that do not involve a peripheral boot loader. Table 4-28 details the
available boot modes that do not involve a peripheral boot loader.

Table 4-28. Boot Mode Availability

Boot Mode CPU Support
Flash Boot C28x CPU
RAM Boot C28x CPU
Wait Boot C28x CPU

Secure Flash Boot C28x CPU

4.7.7.1.1 Flash Boot

Flash boot mode branches to the configured memory address in Flash memory. Refer to Section 4.7.2 for all the
available Flash address options.

4.7.7.1.2 RAM Boot

RAM boot mode branches to the configured memory address in RAM. Refer to Section 4.7.2 for all the available
RAM address options.

4.7.7.1.3 Wait Boot
Wait boot mode branches to the memory address as mentioned in Section 4.7.3.
4.7.7.2 Bootloaders

This section details the available boot modes that use a peripheral boot loader. For more specific details on the
supported data stream structure used by the following bootloaders, refer to Section 4.8.1.

4.7.7.2.1 SCI Boot Mode

The SCI boot mode asynchronously transfers code from SCI-A to internal memory. This boot mode only
supports an incoming 8-bit data stream and follows the data flow as shown in Figure 4-4.

L SCIRXDA

Control Host
Subsystem (Data and program
boot ROM SCITXDA source)

Figure 4-4. Overview of SCI Bootloader Operation

The device communicates with the external host by communication through the SCI-A peripheral. The autobaud
feature of the SCI port is used to lock baud rates with the host. For this reason the SCI loader is very flexible and
you can use a number of different baud rates to communicate with the device.

After each data transfer, the bootloader echoes back the 8-bit character received to the host. This allows the
host to check that each character was received by the bootloader.
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At higher baud rates, the slew rate of the incoming data bits can be affected by transceiver and connector
performance. While normal serial communications can work well, this slew rate can limit reliable auto-baud

detection at higher baud rates (typically beyond 100kbaud) and cause the auto-baud lock feature to fail. To avoid
this, the following is recommended:

1. Achieve a baud-lock between the host and SCI bootloader using a lower baud rate.
2. Load the incoming application or custom loader at this lower baud rate.

3. The host can then handshake with the loaded application to set the SCI baud rate register to the desired
high baud rate.

( SCI_Boot )
. .

Enable the SCI-A clock
st the LSPCLK to /4 Echo autobaud character

l

Enable the SCIATX and RX pin Read KeyValue
functionality and pullups on
TX and RX

!

Setup SCI-A for
1 stop, 8-bit character,
no parity use internal
SC clock, no loopback,
disable Rx/Tx interrupts

Jump to Flash )

Read and discard 8
Disable SCI FIFOs reserved words
Prime SCI-A baud register Read EntryPoint address

Enable autobaud detection

Read data in the standard
boot stream format

Autobaud

lock
7

Return
( EntryPoint )

Figure 4-5. Overview of SCI Boot Function
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4.7.7.2.2 SPI Boot Mode

The SPI loader expects an SPIl-compatible 16-bit or 24-bit addressable serial EEPROM or serial Flash device
to be present on the SPI-A pins as shown in Figure 4-6. The SPI bootloader supports an 8-bit data stream and
does not support a 16-bit data stream.

Serial SPI
SPIA PICO EEPROM
’ »{DIN
Control |« SPIA_POCI oUT
subsystem SPIA CLK oLk
SPIA STE s

Figure 4-6. Overview of SPI Bootloader Operation

The SPI boot ROM loader initializes the SPI module to interface to a serial SPI EEPROM or Flash. Devices
of this type include, but are not limited to, the Xicor X25320 (4Kx8) and Xicor X25256 (32Kx8) SPI serial SPI
EEPROMSs and the Atmel AT25F1024A serial Flash.

The SPI boot ROM loader initializes the SPI with the following settings: FIFO enabled, 8-bit character, internal
SPICLK controller mode and talk mode, clock phase = 1, polarity = 0, using the slowest baud rate.

If the download is to be performed from an SPI port on another device, then that device must be set up to
operate in the peripheral mode and mimic a serial SPI EEPROM. Immediately after entering the SPI_Boot
function, the pin functions for the SPI pins are set to primary and the SPI is initialized. The initialization is done at
the slowest speed possible. Once the SPI is initialized and the key value read, you can specify a change in baud
rate or low speed peripheral clock. Table 4-29 shows the 8-bit data stream used by the SPI.

Table 4-29. SPI 8-Bit Data Stream

Byte Contents
1 LSB: AA (KeyValue for memory width = 8-bits)
2 MSB: 08h (KeyValue for memory width = 8-bits)
3 LSB: LOSPCP
4 MSB: SPIBRR
5 LSB: reserved for future use
6 MSB: reserved for future use

i';’.eserved

17 LSB: reserved for future use
18 MSB: reserved for future use
19 LSB: Upper half (MSW) of Entry point PC[23:16]
20 MSB: Upper half (MSW) of Entry point PC[31:24] (Note: Always 0x00)
21 LSB: Lower half (LSW) of Entry point PC[7:0]
22 MSB: Lower half (LSW) of Entry point PC[15:8]

Data for this section.
Blocks of data in the format size/destination address/data as shown in the generic data stream description

Data for this section.
n LSB: 00h
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Table 4-29. SPI 8-Bit Data Stream (continued)
Byte Contents

n+1 MSB: 00h - indicates the end of the source

The data transfer is done in "burst" mode from the serial SPI EEPROM. The transfer is carried out entirely in
byte mode (SPI at 8 bits/character). A step-by-step description of the sequence follows:

1. The SPI-A port is initialized.

2. The GPIO pin, as defined by SPI option configured from Table 4-34, is used as a chip-select for the serial
SPI EEPROM or Flash.

3. The SPI-A outputs a read command for the serial SPI| EEPROM or Flash.

4. The SPI-A sends the serial SPI EEPROM an address 0x0000; that is, the host requires that the EEPROM or
Flash must have the downloadable packet starting at address 0x0000 in the EEPROM or Flash. The loader
is compatible with both 16-bit addresses and 24-bit addresses.

5. The next word fetched must match the key value for an 8-bit data stream (0xO8AA). The least significant
byte of this word is the byte read first and the most significant byte is the next byte fetched. This is true of
all word transfers on the SPI. If the key value does not match, then the load is aborted and the bootloader
jumps to Flash.

6. The next two bytes fetched can be used to change the value of the low speed peripheral clock register
(LOSPCP) and the SPI baud rate register (SPIBRR). The first byte read is the LOSPCP value and the
second byte read is the SPIBRR value. The next seven words are reserved for future enhancements. The
SPI bootloader reads these seven words and discards them.

7. The next two words makeup the 32-bit entry point address where execution continues after the boot load
process is complete. This is typically the entry point for the program being downloaded through the SPI port.

8. Multiple blocks of code and data are then copied into memory from the external serial SPI EEPROM through
the SPI port. The blocks of code are organized in the standard data stream structure presented earlier. This
is done until a block size of 0x0000 is encountered. At that point in time the entry point address is returned to
the calling routine that then exits the bootloader and resumes execution at the address specified.
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( sPiBoot )
i

Enable the SPI-A clock
Set the LSPCLK to 4
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Enable SPIPICOA,

SPIPOCI and SPICLKA
pin functionality and enable
pullups on those pins

Jump to Flash )

Read LOSPCP value ¥ Change LOSPCP

Set up SPI-Afor
8-bit character,
Use internal SPI clock, “
controller mode
Use slowest baud rate (0x7F)
Relinquish SPI-A from reset

Read SPIBRR value

v

Change SPIBRR

h 4

Set chip enable high
Enable EEPROM
Send read command and Read and discard 7
start at EEPROM address reserved words
0x0000

Read EntryPoint

Return
Read Key\alue address Call CopyData

Figure 4-7. Data Transfer from EEPROM Flow
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4.7.7.2.3 12C Boot Mode

The 12C bootloader expects an 8-bit wide 12C-compatible EEPROM device to be present at address 0x50 on
the 12C-A bus as shown in Figure 4-8. The EEPROM must adhere to conventional 12C EEPROM protocol, as
described in this section, with a 16-bit base address architecture.

SDA SCL
12CA_SDA L
Control
vii i i
subsystem 12CA SCL ®
12C
I SDA EEFROM
| sCL Peripheral Address
x50

Figure 4-8. EEPROM Device at Address 0x50

If the download is to be performed from a device other than an EEPROM, then that device must be set up to
operate in the target mode and mimic the 12C EEPROM. Immediately after entering the 12C boot function, the
GPIO pins are configured for I2C-A operation and the 12C is initialized. The following requirements must be met
when booting from the 12C module:

* The input frequency to the device must be in the appropriate range.
* The EEPROM must be at target address 0x50.

The bit-period prescalers (I2CCLKH and 12CCLKL) are configured by the bootloader to run the 12C at a

50 percent duty cycle at 100kHz bit rate (standard 12C mode) when the system clock is 8MHz. These registers
can be modified after receiving the first few bytes from the EEPROM. This allows the communication to be
increased up to a 400kHz bit rate (fast 1I2C mode) during the remaining data reads.

Arbitration, bus busy, and target signals are not checked. Therefore, no other controller is allowed to control

the bus during this initialization phase. If the application requires another controller during 12C boot mode, that
controller must be configured to hold off sending any 12C messages until the application software signals that the
software is past the bootloader portion of initialization.

The non-acknowledgment bit is checked only during the first message sent to initialize the EEPROM base
address. This is to make sure that an EEPROM is present at address 0x50 before continuing. If an EEPROM is
not present, the non-acknowledgment bit is not checked during the address phase of the data read messages
(12C_Get Word). If a non-acknowledgment is received during the data read messages, the 12C bus hangs. Table
4-30 shows the 8-bit data stream used by the 12C.

The 12C EEPROM protocol required by the 12C bootloader is shown in Figure 4-10 and Figure 4-11. The first
communication, which sets the EEPROM address pointer to 0x0000 and reads the KeyValue (0x08AA), is shown
in Figure 4-10. All subsequent reads are shown in Figure 4-11 and are read two bytes at a time.
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Jump to Flash )

Valid
KeyValue

Jump to Flash )

Set peripheral address 0x50 {{}KD,?M}
[2C prescaler I2CPSC =or 0 ‘
100-kHz bit rate Yes Put 12C-A in Reset
Read 12CPSC value Set |2CPSC value
Enable TX/RX FIFOs to Read 12CCLKH value Set I2CCLKH value
receive 2 bytes. Read 12CCLKL value Set 12CCLEKL value
¢ Bring 12C-A out of Reset
Place 12C in controller
transmitter mode 4
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I reserved words

!

Read EntryPoint
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:

Read data in standard
boot stream format

Return
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Figure 4-9. Overview of 12C Boot Function

SPRUJD3A — JULY 2025 — REVISED OCTOBER 2025 F28E12x Real-Time Microcontrollers 325

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SPRUJD3
https://www.ti.com/feedbackform/techdocfeedback?litnum=SPRUJD3A&partnum=F28E12x

i3 TEXAS
INSTRUMENTS

ROM Code and Peripheral Booting www.ti.com

Table 4-30. 12C 8-Bit Data Stream

Byte Contents

1 LSB: AA (KeyValue for memory width = 8 bits)
MSB: 08h (KeyValue for memory width = 8 bits)
LSB: 12CPSC[7:0]

Reserved

LSB: I2CCLKHI[7:0]

MSB: 12CCLKHI[15:8]

LSB: I2CCLKL[7:0]

MSB: I12CCLKL[15:8]

0 N O g b~ ODN

Data for this section.

17 LSB: Reserved for future use

18 MSB: Reserved for future use

19 LSB: Upper half of entry point PC

20 MSB: Upper half of entry point PC[22:16] (Note: Always 0x00)
21 LSB: Lower half of entry point PC[15:8]

22 MSB: Lower half of entry point PC[7:0]

Data for this section.
Blocks of data in the format size/destination address/data as shown in the generic data stream description.

Data for this section.

n LSB: 00h
n+1 MSB: 00h - indicates the end of the source
&
"
= w < o
L m o e % ® o m mgh‘! = < %
= o ED w w LI ] Q =
w = — =T o = I <L <L 4 w
—‘ HH‘ HH HH”‘lllllll lllllll‘
SDA LINE
| lJIIII}.IlJlJIJ
. W . o ’
UH';ILE‘ ﬁuJ.Jraa.S AdJreaS Device DATA B\"TE 1 DATA BYTE 2
Address Pointer. MSB Pointer. LSB Address

Figure 4-10. Random Read

=
- O
o [ . (v
= ks 5 o P
s = - Z w
[TTTTTI[TTTTTTTI
SDA LIME
Lttty
\ Y P i
hY A% hY4
Device DATABYTE n DATA BYTE n+1
Address
Figure 4-11. Sequential Read
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4.7.7.2.4 Parallel Boot Mode

The parallel general-purpose /0O (GPIO) boot mode asynchronously transfers code from host to C28x internal
memory. Each value is 8-bits long and follows the same data flow as outlined in Figure 4-12.

boot ROM

28x contral » Host
> 0s
) Host control (data and program
3 source)

Data GP I/0 port

Figure 4-12. Overview of Parallel GPIO Bootloader Operation

The control subsystem communicates with the external host device by polling/driving the Host Control and 28x
control lines. The handshake protocol shown in Figure 4-13 must be used to successfully transfer each word
using GPIO [DO0:D7]. This protocol is very robust and allows for a slower or faster host to communicate with the

controller subsystem.

Two consecutive 8-bit words are read to form a single 16-bit word. The least-significant byte (LSB) is read first
followed by the most-significant byte (MSB). In this case, data is read from GPIO[DO0:D7].

The 8-bit data stream is shown in Table 4-31.

Table 4-31. Parallel GPIO Boot 8-Bit Data Stream

Bytes GPIO[D0:D7] GPIO[D0:D7] Description
(Byte 1 of 2) (Byte 2 of 2)
1 AA 08 0x08AA (KeyValue for memory width = 16 bits)
3 4 00 00 8 reserved words (words 2 - 9)
17 18 00 00 Last reserved word
19 20 BB 00 Entry point PC[22:16]
21 22 DD CcC Entry point PC[15:0] (PC = 0x00BBCCDD)
23 24 NN MM Block size of the first block of data to load = 0OXMMNN words
25 26 BB AA Destination address of first block Addr{31:16]
27 28 DD CcC Destination address of first block Addr[15:0] (Addr = 0XAABBCCDD)
29 30 BB AA First word of the first block in the source being loaded = OXAABB
6ata for this section.
BB AA Last word of the first block of the source being loaded = OXAABB
NN MM Block size of the 2nd block to load = OXMMNN words
BB AA Destination address of second block Addr[31:16]
DD CcC Destination address of second block Addr[15:0]
BB AA First word of the second block in the source being loaded
n n+1 BB AA Last word of the last block of the source being loaded
(More sections if required)
n+2 n+3 00 00 Block size of 0000h - indicates end of the source program
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The device first signals the host that the device is ready to begin data transfer by pulling the 28x control pin low.
The host load then initiates the data transfer by pulling the DSP control pin low. The complete protocol is shown
in Figure 4-13.

|
|
| I |
28x control [ | l I

Figure 4-13. Parallel GPIO Bootloader Handshake Protocol

The device indicates the device is ready to start receiving data by pulling the 28x control pin low.

The bootloader waits until the host puts data on GPIO [D0:D7]. The host signals to the device that data is
ready by pulling the host control pin low.

3. The device reads the data and signals the host that the read is complete by pulling the 28x control pin high.
4. The bootloader waits until the host acknowledges the device by pulling the host control pin high.

5. The device again indicates the device is ready for more data by pulling the 28x control pin low.

N -~

This process is repeated for each data value to be sent.

Figure 4-14 shows an overview of the Parallel GPIO bootloader flow.

( Parallel_Boot )

I

Read and discard 8
reserved words

Initialize GP I/O MUX
and Dir registers

Read EntryPoint
address

Call
CopyData

Valid

KeyValue

(Ox0BAA)
?

Return
Yes EntryPoint

Figure 4-14. Overview of Parallel GPIO Boot Function

G{eturn Flash EntryPoint
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Figure 4-15 shows the transfer flow from the host side. The operating speed of the CPU and host are not critical
in this mode as the host waits for the device and the device in turn waits for the host. In this manner, the protocol
works with both a host running faster and a host running slower than the device.

(_ Start transfer )

Device ready
28x Cq;tmlz[]

( )

Device ack

(28x% Control=1)
?

Yes No

Load GPIO[DO:DT] with data

I

S'g'?g Irghéa[}ydata Acknowledge device
(Host Control=0) (Host Control=1)

No

( End transfer )

Figure 4-15. Parallel GPIO Mode - Host Transfer Flow

Figure 4-16 shows the flow used to read a single word of data from the parallel port. The 8-bit routine, shown in
Figure 4-16, discards the upper 8 bits of the first read from the port and treats the lower 8 bits masked with D7
in bit position 7 and D6 in bit position 6 as the least-significant byte (LSB) of the word to be fetched. The routine
then performs a second read to fetch the most-significant byte (MSB). The routine then performs a second read
to fetch the most-significant byte (MSB). The routine then combines the MSB and LSB into a single 16-bit value
to be passed back to the calling routine.
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Parallel_GetWordData
8 bit
Signal host that device is ready Signal host that device
is ready to read MSB
(28x Control = 0) (28x Control = 0)
Data Data
ready No ready No
(Host Control = 0 Host Control =0

? ?

Read word of data
from GPIO[D0:D7] Read GPIO for LSB and

MSB of 16-bit data

Device ack read complete
(28x Control = 1)

4 Device ack read complete
(28x Control = 1)
Host _
ack No

(Host Control = 1
?

ac
(Host Control = 1)

Yes

WordData = MSB:LSB

®

( Return WordData )

Figure 4-16. 8-Bit Parallel GetWord Function
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4.7.8 GPIO Assignments

This section details the GP1Os and boot option values used for boot mode set in the BOOT_DEF memory
location located at Z1-OTP-BOOTDEF-LOW/ Z2-OTP-BOOTDEF-LOW and Z1-OTP-BOOTDEF-HIGH/ Z2-OTP-
BOOTDEF-HIGH. Refer to Section 4.4.2 on how to configure BOOT_DEFx. When selecting a boot mode option,
make sure to verify that the necessary pins are available in the pin mux options for the specific device package

being used.

Default boot mode GPIO pins:

* Boot mode pin 0 - GPIO32
* Boot mode pin 1 - GPI024

Guidelines on boot pin selection:
* Avoid pins that have PWM functionality.
« Can not be analog or USB pins.
» Boot mode select pins and default boot peripheral pins can be available on all packages.
* Avoid JTAG emulation pins and crystal pins.

» Boot mode select pins can be inputs.

* Pins can not have PHY bootstrap functionality.
Table 4-32. SCI Boot Options

Option BOOTDEFx Value SCITXDA GPIO SCIRXDA GPIO Package Supported
0 (default) 0x01 GPI029 GPI1028 All
1 0x21 GPIO1 GPIOO0 All
3 0x61 GPIO7 GPIO3 48-PT, 32-RHB, 32-VFC
4 0x81 GPIO16 GPIO3 48-PT
Table 4-33. 12C Boot Options
Option BOOTDEFx Value SDAA GPIO SCLA GPIO Package Supported
0 0x07 GPIO0 GPI0O1 All
1 0x27 GPIO32 GPIO33 48-PT
2 0x47 GPIO5 GPI104 All
Table 4-34. SPI Boot Options
Option BOSJE:FX SPIPICOA SPIPOCIA SPICLKA SPIPTEA Package Supported
0 0x06 GP1024 GPIO1 GPIO3 GPIO5 All
0x26 GPIO16 GPIO1 GPIO3 GPIO0 48-PT
3 0x66 GPIO16 GPIO13 GPIO12 GP1024 48-PT
Table 4-35. Parallel Boot Options
. BOOTDEFx DSP Control Host Control
Option Value D0-D7 GPIO GPIO GPIO Package Supported
0 (default) 0x00 D0-D7 (GPIO 0,1,3,4,5,24,28,29) GP10224 GP10242 All
1 0x20 DO0-D7 (GPIO 0-7) GPIO12 GPIO13 48-PT
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4.7.9 Secure ROM Function APIs

There are a few functions that are available within Secure ROM to be called by the application to perform

EXEONLY Flash/RAM tasks in a secure manner.

Note

The application can disable interrupts before calling one of the EXEONLY function APIs.

If a vector fetch request is given by the CPU (C28x) while the program counter (PC) is within the
EXEONLY function API code of the Secure ROM, a reset fires (RSN if from C28x). The consequence
of this is if an NMI or ITRAP or Bus Fault occurs while the PC is executing one of the EXEONLY API
functions, the NMI/ITRAP/Fault cannot be serviced because a reset is fired to the subsystem.

The secure CRC calculation zone 1 function allows a safety CRC check of EXEONLY memory in a secure
manner. The CRC length provided must be a value from 1 to 8 where 1 represents a CRC size of 32 16-bit
words and 8 represents a CRC size of 4096 16-bit words. The source address specifies the starting address for
the CRC and the golden CRC specifies what the calculated CRC is expected to be. The source and destination
memories must be configured for the same zone (Z1 is only compared to Z1, and Z2 is only compared to

Z2). Additionally, the CRC length must not cross over the Flash sector or RAM block boundary. Any violations
of these requirements results in a failure status returned. Upon successful CRC, the number of 16-bit words
CRCed or an error code is returned.

Table 4-36. Secure CRC Calculation Function

CPU Function Prototype Function Parameters Function Return Value
OxXXXX : Returns the number of
len_id : A number from 1 to 8 that 16-bit words CRCed
corresponds to length options of 32,
23;;;2185 E,5t6' g:d?s’ 1024, 2048, or 0xFFOO : CRC Mismatch
-bit w . . .
uint16_t SecureCRCCalczA (uint32_t OxQFF01 : Invalid length option
CPU (C28x) | goldenCRC, uint16_t len_id, uint_16_t OxFFO2 : Source address is not

*src)

goldenCRC : The golden CRC that the
calculated CRC is expected to match

src : The source memory address to
begin CRC calculation

modulo of length value

0xFFO3 : CRC size crosses over Flash
sector or RAM block boundary
0xFFO04 : The source and destination
memory do not belong to the same
zone.

The CMAC calculate and compare function allows to calculate CMAC signature of a Flash memory block and
compare against a golden signature. This is used in the secure boot mode to authenticate the boot image.

Table 4-37. CMAC Calculation Function

CPU Function Prototype Function Parameters Function Return Value
startAddress: Starting address of O0xFFFF FFFFU: Calculated CMAC
memory for which CMAC has to be signature did not match golden
calculated signature (fail)

uint32 t endAddress: Ending address of 0xA5A5 A5A5U: Memory range
CPU1BROM calcula?eCMAC(uintBZ memory for which CMAC has to be provided is not aligned to 128-bit
CPU (C28x) y ~ | calculated

t startAddress, uint32_t endAddress,
uint32_t signatureAddress)

signatureAddress: Address of
location where golden CMAC
signature is stored

boundary or length is zero

0xE1E1 E1E1U: AES Engine timed
out

0x0000 0000U: No Error
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4.7.10 Clock Initializations

During boot-up, the boot ROM initializes the device clocking, depending upon the reset source, to assist in faster
boot time response. Clock configurations are performed by the boot ROM code only for POR and XRS reset
types. For all other resets, the boot ROM starts executing with the clocks that were already set up before reset.

Note
CPU performs clock configurations during boot up. If the PLL is used during the boot process, the PLL
is bypassed by the boot ROM code before branching to the user application.

Table 4-38. CPU Boot Clock Sources

Source Frequency Description
WROSCDIV8 2.5MHz to 8.75MHz Default clock source
SYSOSCDIV4 8MHz Alternate clock source
HPLL 160MHz Boot ROM configures to use PLL output clock. This can be skipped (bootROM
to use SYSOSC) by configuring TI OTP.

Table 4-39. CPU Clock State After Boot
Reset Source Clock State
1. Use SYSOSC

2. Modify the SYSDIVSEL based on TRIM (TI OTP) configuration (minimum
divider is /1).

3. Power up PLL and set an integer multiplier. Check PLL Lock status and put

POR/XRS ) . )
PLL output in clock path — This is gated by OTP config as well to make sure
successful boot on fresh parts on bench.
4. After PLL output is enabled in clock path, CPU is executing at PLLOUT/
SYSCLKDIV (can be configured using TRIM (Tl OTP)) frequency.
All other Resets Maintain clocks setup before device reset.
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4.7.11 Boot Status Information

Boot ROM keeps a record of the various actions and events that occur during boot ROM execution. The

reason for this is because NMI and other exceptions are enabled by default in the device and must be handled
accordingly. Boot ROM stores the boot status information in a RAM location so that the user application can read
this boot status and take the necessary actions per application’s needs to handle these events.

4.7.11.1 Booting Status

Boot ROM health and booting status is written to a 32-bit address in MORAM. This status is cleared on a POR or
XRS reset. The previous status is retained on any other reset. For example, clear the status before performing a
debugger device reset to view the latest boot ROM actions reflected in the status.

Table 4-40. Boot Status Address

Description

Address

Boot ROM Status

0x0000 0002

Table 4-41. Boot Status Bit Fields

Value

Description

0x4000 0000

Flash 2T Not Ready

0x2000 0000

TRIM Load Error

0x1000 0000

RAM Init Error

0x0800 0000

Flash Verification Error

0x0200 0000

DCSM Initialization Invalid LP

0x0100 0000 SYSPLL enabled successfully
0x0040 0000 Missing clock NMI occurred
0x0010 0000 Memory Uncorrectable Error NMI occurred

0x0008 0000

RL NMI occurred

0x0004 0000

ERAD NMI occurred

0x0002 0000

Boot ROM detected a PIE mismatch

0x0001 0000

Boot ROM detected an ITRAP

0x0000 8000

Boot ROM has completed running

0x0000 4000

Watchdog self test fail

0x0000 2000

Boot ROM handled POR

0x0000 1000

Boot ROM handled XRS

0x0000 0800

Boot ROM handled all the resets

0x0000 0200

DCSM initialization has completed

0x0000 0100

RAM Initialization Complete

0x0000 000B

Wait boot has started

0x0000 0008

12C boot has started

0x0000 0007 SPI boot has started
0x0000 0006 SCI boot has started
0x0000 0005 RAM boot has started

0x0000 0004

Parallel boot has started

0x0000 0003

Secure Flash boot has started

0x0000 0002

Flash boot has started

0x0000 0001

Boot ROM has started running
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4.7.12 ROM Version

The ROM revision and release date information is stored at the ROM locations specified in Table 4-42. Reading
a revision number value of “Ox100” represents version “1.0”, “Ox101” represents version “1.1”, and so on.
Reading a revision date value of “0x0119” represents “01/19” or “January 2019”.

Table 4-42. Boot ROM Version Information

Contents Address
Revision Number 0x003F 9002
Revision Date 0x003F 9803
Build Number 0x003F 9804

4.8 Application Notes for Using the Bootloaders

4.8.1 Bootloader Data Stream Structure

This section details the data transfer protocols or stream structures that allow boot data transfer between boot
ROM and host device. This data transfer protocol is compatible to the respective bootloaders on C2000 devices.

Table 4-43 and Example 4-2 show the structure of the data stream incoming to the bootloader. The basic
structure is the same for all the bootloaders and is based on the C54x source data stream generated by

the C54x hex utility. The C28x hex utility (hex2000.exe) has been updated to support this structure. The
hex2000.exe utility is included with the C2000 code generation tools. All values in the data stream structure are
in hex. Refer to Section 4.8.2 for more details on using the C28x hex utility to convert a project to this format.

The first 16-bit word in the data stream is known as the key value. The key value is used to indicate to the
bootloader the width of the incoming stream: 8 or 16 bits. Note that not all bootloaders accept both 8- and 16-bit
streams. Refer to the detailed information on each loader for the valid data stream width. For an 8-bit data
stream, the key value is 0x08AA,; for a 16-bit data stream, the key value is 0x10AA. If a bootloader receives an
invalid key value, then the load is aborted.

The next eight words are used to initialize register values or otherwise enhance the bootloader by passing
values to the bootloader. If a bootloader does not use these values then the values are reserved for future use
and the bootloader simply reads the value and then discards the value. Currently only the SPI and 12C and
parallel bootloaders use these words to initialize registers.

The tenth and eleventh words comprise the 22-bit entry point address. This address is used to initialize the PC
after the boot load is complete. This address is most likely the entry point of the program downloaded by the
bootloader.

The twelfth word in the data stream is the size of the first data block to be transferred. The size of the block is
defined as 8-bit data stream format. For example, to transfer a block of 20 8-bit data values from an 8-bit data
stream, the block size is 0x000A to indicate 10 16-bit words.

The next two words indicate to the loader the destination address of the block of data. Following the size and
address is the 16-bit words that makeup that block of data.

This pattern of block size/destination address repeats for each block of data to be transferred. Once all the
blocks have been transferred, a block size of 0x0000 signals to the loader that the transfer is complete. At this
point, the loader returns the entry point address to the calling routine, which cleans up and exits. Execution then
continues at the entry point address as determined by the input data stream contents.
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Table 4-43. LSB/MSB Loading Sequence in 8-Bit Data Stream

Contents
Byte LSB (First Byte of 2) MSB (Second Byte of 2)
1 2 LSB: AA (KeyValue for memory width = 8 bits) MSB: 08h (KeyValue for memory width = 8 bits)
3 4 LSB: Register initialization value or reserved MSB: Register initialization value or reserved
5 6  LSB: Register initialization value or reserved MSB: Register initialization value or reserved
7 8  LSB: Register initialization value or reserved MSB: Register initialization value or reserved
17 18 LSB: Register initialization value or reserved MSB: Register initialization value or reserved
19 20 LSB: Upper half of Entry point PC[23:16] MSB: Upper half of entry point PC[31:24] (Always 0x00)
21 22  LSB: Lower half of Entry point PC[7:0] MSB: Lower half of Entry point PC[15:8]
23 24  LSB: Block size in words of the first block to load. If the MSB: block size
block size is 0, this indicates the end of the source program.
Otherwise another block follows. For example, a block size of
0x000A indicates 10 words or 20 bytes in the block.
25 26 LSB: MSW destination address, first block Addr[23:16] MSB: MSW destination address, first block Addr[31:24]
27 28 LSB: LSW destination address, first block Addr[7:0] MSB: LSW destination address, first block Addr[15:8]
29 30 LSB: First word of the first block being loaded MSB: First word of the first block being loaded
LSB: Last word of the first block to load MSB: Last word of the first block to load
LSB: Block size of the second block MSB: Block size of the second block
LSB: MSW destination address, second block Addr[23:16] MSB: MSW destination address, second block Addr{31:24]
LSB: LSW destination address, second block Addr{7:0] MSB: LSW destination address, second block Addr{15:8]
LSB: First word of the second block being loaded MSB: First word of the second block being loaded
LSB: Last word of the second block MSB: Last word of the second block
LSB: Block size of the last block MSB: Block size of the last block
LSB: MSW of destination address of last block Addr[23:16] MSB: MSW destination address, last block Addr[31:24]
LSB: LSW destination address, last block Addr[7:0] MSB: LSW destination address, last block Addr[15:8]
LSB: First word of the last block being loaded MSB: First word of the last block being loaded
LSB: Last word of the last block MSB: Last word of the last block
n n+1 LSB: 00h MSB: 00h - indicates the end of the source
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