CC27xx SimpleLink™ Wireless MCU

Technical Reference Manual

wip TEXAS INSTRUMENTS

Literature Number: SWCU195A
DECEMBER 2024 — REVISED MAY 2025


https://www.ti.com/lit/pdf/SWCU195




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 13
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 13
D= o= S USSP PP PPP R TUPPPRPS 13
Register, Field, and Bit CallS............coiiiiiiiiieiiiie et e et e e e e et e e e s et b e e e e e e e aaaseeeeeeanasseeaeesasbeeeaeeeannnseeeeeennnranaaas 13
Related DOCUMENTALION. ........oiii ettt e e et et e oo et bttt e e e e b e et e e e e saab ettt e e e abb e e e e e e e annreeeeeennnee 14
JLILE e (100 =T o G PSP OPUPUPPOT 15

1 ATCRILECIUIAl OVEIVIEW. ... ..ottt ettt e ettt e e bt e e e as bt e et e e e e eaee e e anbeeeante e e enneeeanbeeeeaneeeennnees 16
LI =T o 1= QN o o[ o= 1 4[] 1= U UEUR PR 17
L2 [ 1o To [ e (o] o PSP PPPPPUOTPPPPN 18
1.3 AMM® COMEXD IMB3......eeeiecee ettt ettt ettt et te et eae et ese et eae et e s et e s ese s ese et ese et easessasesenseseeseseesessassasasessesensasnnesene 20

B I B o oo Tt Yo 0o T PSSR R 20
LR TSV I T S 0 =Y SRRSO PPUPRIN 20
1.3.3 Nested Vectored INterrupt CONIOIIE............ooo it e e e e st e e e e s et e e e e e s eenbaeaeaeeessnreeeaeeannnees 20
1.3.4 System CONtrol BIOCK (SCB)........uiiiiiieiiiiieeiie ettt ettt e ettt e e e st e e s et e e e aaeeeeamteeeenteeeaseeeeanteeesneeeennneeas 21
1.3.5 TI Machine Learning INStruCtion EXtENSIONS. ...t e e e e e e e e e e e e e e e e e e e e s e e e nannnes 21
L @ g T O o1 o1V, [=1 5 o o oYU SSPRPPRPRRN 21
R S T PSSR 21
I I N | SR 21
I T (O 1V SRR 21
1.5 POWET SUPPIY SYSIEM. ... it e et e e e e e e e e e e e e sbaeeeaeeessaeaeeeeesaasbeeeeeesntaaeaaesasseseaeeeansseeaeeens 21
ST TV T PSSRSO 22
RS T0 [ FRRRRRI 22
R TV T | PRSP 22
1.5.4 VDDD Digital COre SUPPIY.....eeeeieiiiiieiieee ittt e e e e ettt e e ettt e e e s aa e e e e e e sataeeeeeaaasbeeeaaesasssseeaeeeaastseseeesaasssseeeeeanssraneaeeaas 23
ST T 107 L2 07 0] 1 1V/=1 4 (= OSSPSR 23
LG T8 = To o T PRSP 23
1.7 Hardware SECUIILY MOTUIE..........ooi ettt e et e e e e sttt e e e e aa e e e e e e e ssataeeeeeasasbaeeeesaasssseeaeseannsaeeaeeannnnes 23
1.8 AES 128-Bit CryptographiC ACCEIEIALON. .......ccieiiiiie ettt e e e e e e e e e e st e e e e e e st aeeeaeeessseeeeseassaeeaeeaas 23
1.9 SYSIEM TIMEE (SYSTIM). ..ttt ettt e ettt e et e e e bt e e sttt e eaae e e e teeeeamte e e amseeeeebeeeanteeeamneeeeanseeeaneeeennnees 23
1.10 General PUrPOSE TIMEIS (LGPT)..cciuiiiiiiiieiiiie ettt ettt ettt e ettt e e st e e ettt e e amte e e eane e e e esbeeeanteeeamneeeeanbeeeaneeeesanees 24
1.11 Always-ON (AON) or Ultra-Low Leakage (ULL) DOM@IN........ccoiiiiiiiiiiiiieeaiieeeeieeesieee et ee e st s e e e e seeeesneeeesnneeean 24
I I I VA= e T [ Yo T I T =Y SR 24
1.11.2 Battery and Temperature IMONITOI. ... ......ooii oo e e e e e e e e e s e s ettt r e e e e eeeeaaaeaaaeeeaeesesaaaanannen 24
1.11.3 Voltage Glitch MONIOr (VGIM)......couiiieiiiie ettt ettt e e et e e s st e e saae e e ante e e snte e e smbeeeenbaeeeaneeeesnneeean 24
L I =T | T T O o T () SRS 25
1.11.5 LOW POWET COMPAIALON. ... ..ciiiiiiiiiiie ettt ettt e ettt e e e ettt e e e e e saabeeeaeesetaeeeaaeaasssseeaeaesssseeaaeaassseeaaeeannssnneaessnnsns 25
T.12 DiIFECE IMEIMOIY ACCESS. .. eeeiiiiiiiiiiiieteee et e ettt et e te ettt e et et eeeeeeeaaaaaaaaaaaasasaeaaaaaa s ssasssesessaseaeeeeeaeaaaaeaaaaaeeeesesssananannnnsnnnes 25
1.13 SyStem CONLrOl @NA CIOCK. ... ...ciiuiiiiieee ittt e ettt e e e ettt e e e e e e ta e e e e e e ssbe et aaeaasssseeaeseaasaeeaeesssssseeeeeassseeaeeesnnssnneas 25
1.14 CommUNICAtION PEIIPNEIAIS. ........eiiiiiiiiiiii et e et e e e et e e e e e saataeeeeessasbeeeeeesnbaaeeaeeansseseaeeeassreeeeeans 26
P g U o O RUSPUTRR 26
T 4.2 J2C ettt ettt ettt ettt a et ettt et et et e et et et ee et et et et e e et et enn s et et eanan s 26
P T USSP 27
R O N N I PSR 27
R 2 OO 28
1.15 Programmable [/OS..........ueiiii ittt e e e et e e e e s e tb e et e e e e ataaeeae e e s araeeaeeaaaabeeeeaeaanbaaeeaeeaanaraeeaeeannrraaeeaas 28
1.16 Algorithm ProcesSing UNIt (APU).......ooo ittt ettt ettt e st e e ettt e s nee e e sm bt e e ante e e enteeeambeeeenbeeesnneas 28
1.17 Serial Wire DEDUG (SWVD).......ueeiiiuiieeitiee ettt ettt et e sttt e et e e e st e e sa bt e e e bt e e e emeeeesmnee e e s beeeemteeesaneeeeasbeeeanseeesneeeeanneeenn 29

2 Arm® COrteX®-IM33 PrOCESSON ..........ocoiuiiiiiiiie ittt ettt e ettt e ettt e e eae e e e aa et e e s b ee e e eabeeeamteeeeaneeeeanbeeeamteeeanneeeeanbeeeenseeeeneeas 30

2.1 Arm® Cortex®-M33 ProcesSOr INTrOQUCTION. .......ccoiuiiiiiiii ittt ettt et e et e st e e sabe e e e sbaeeesnteeesneeeeaneeeeanes 31
SWCU195A — DECEMBER 2024 — REVISED MAY 2025 CC27xx SimpleLink™ Wireless MCU 3

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU195
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU195A&partnum=CC27xx

I3 TEXAS
INSTRUMENTS
Table of Contents www.ti.com
2.2 M33 INSTANTIAtioN ParameEErS. ... .....oi ittt ettt et e e bt et e e et e 31
2.3 Arm® Cortex®-M33 System Peripheral DetailS. .........cooiiiiiiiiii e e 31
2.3.1 Floating POiNt UNIt (FPU)........eiiiii ettt sa et e bt s b e e ea b e e ettt e e ebn e e e s abe e e enreeennneas 32
2.3.2 Memory Protection UNit (IMPU).........o.uiiiiieiiie et b ettt e ra e e ettt eb e e e e e e bne e e nnees 32
2.3.3 Digital Signal ProCeSSING (DSP).....c.uieiiiii ittt ettt ettt e e bt e e et e st e e e et neeas 32
2.3.4 Security ArDULION UNit (SAU)......eeiiiiie ittt b et e s bt e e s e e e s e e e s be e et e 32
2.3.5 SYSLEM TIMEI (SYSTICK). .. eetutetiiutiteittee ettt ettt e bttt et e ettt e e eab e e e ea b et e s st e e e oh bt e e eab et e este e e sa b e e e eabeeeenteeenaneee s 32
2.3.6 Nested Vectored Interrupt Controller (NVIC)..........ei ittt sttt e e 32
2.3.7 System CONTrol BIOCK (SCB).......ceiiiiiiiiiiieiii ettt e e bt bttt sa bt e e et et e e sttt e sabe e e e abb e e e aabe e e nneeeennneeas 32
2.3.8 System CONMrol SPACE (SCS)......uiiiiiiiiiiiit ittt et e bt e e a et e s b e e e et bt e e aat e e e sbe e e e s b e e e ete e e nnneas 32
2.4 CPU Sub-System Peripheral DETailS. ..........coiiiiiiiiiiie ettt 32
2.4.1 Trace Port Interface UNit (TPIU)......oo ittt ettt e bb e e et e st e e e s e e e enn e e nns 33
2.4.2 DAP Bridge and Debug AUTNENTICALION. ..........iiiiiii ettt 33
2.4.3 Implementation Defined Attribution Unit (IDAU)........c.ueiiiiiiii et 34
2.4.4 Custom Datapath EXtENSION (CDE)........ciiiiiiiiiiiiiiiie ettt ettt e b st e st e e et e e sste e e sabeeeabneennee 34
Sl (o Te = Taa ot Tl Te 1Y oo [T O SO OU P OUPPRTPIN 37
2.5.1 Modes of Operation @nd EXECULION. ...ttt ettt e et e e st e e e eeabeeenaee 37
2.5.2 INSTIUCHON SEE SUMIMEATIY ...ttt ettt b et e bttt e ea bt e e s b e e e e sttt e sabe e e s bae e e anteeenanee 38
2.5.3 MEMOTY IMOTEL.......eeiieie ettt bt a e+ sttt e et e e ettt 4o e b et e e b et e e st et e ea b et e e b b e e e ante e e nneeeennreeeaaee 38
2.5.4 Processor COre REGISErS SUMMIBIY........uiiiiiiiiiiiie ittt ettt ettt e e bt e e st et e sbe e e e sa bt e e aabe e e nneeeenabeeas 39
PSRl o (e =T o] (o] - T PRSP PRPPP 41
2.8 TIUSEZONE- ...ttt ettt h e oo et e oo bttt oo a b e a4 ek et e okt et e 1a b et ookt e e a bt e e e b et e e h e e e et e e e nnee e e s 41
2.6.1 OVEBIVIBW. ...ttt ettt h e a e o e 4okt eea bt o1 bttt e st e oo ekt e 4 b e et e 4R b et ook et e e R e et e ea R et e e R et e e hn e e e e b e e e e nre e e nane s 42
2.6.2 MB3 CONTIGUITION. ......eeeietete ittt e a bt oottt e e bt eaa bt e e b et e e eh st e e aa ket e e sttt e eab e e e et e e e nnbe e e saneeeabbeennee 42
2.6.3 DeSCription Of EIBMENTS. ...ttt e et e ettt e b et e e aa bt e e e bt e e an e e e s be e e snneeenanes 42
2.6.4 TOM REISTEIS. ..o ittt etttk e ettt o bt e ek bt e e ea et e o b e e e e R b et e ea b et e o s et e e aa b et e eabb e e e beeeeanbeeeenneeenaneas 45
2.7 Arm® COrteX®-IM33 REGISIEIS. ... .eiiiieiiiiitie ettt ettt o bt aa bt e e b et e e b b e e e e b et e sbe et e eabe e e et e e e nnne e e 51
2.7.1 CPU_ROM_TABLE REGISIEIS. ... ettt ettt sttt ettt e bttt a bt e ettt e e enn e e e sab e e e s an e e e naneas 52
2.7.2 TPIU REQGISIEIS. .....eeiiieie ittt ettt ettt e ettt e 4 bt e e a bt e oottt o4 b et e e ea ket e eas et e e bt e e e anb e e e nneeeesaneeeanbeeenanee 75
2.7.3 DCB REGISIEIS. ...ttt h e a bt oo bt e ekt e e e bt e e e e b e e e e bt e aE et e et e e b b e e e et e e nne e e e ntre e e e 88
2.7.4 DIB REISTEIS. ....ci ittt ettt ettt h e e ekt e okttt e oh b et oo a ket e e sttt e 1a b et e ek bt e e a b et e e b e e e e eh b et e et et e s nn e e e as 95
2.7.5 DWT REGISIETS. .....ceiitiieiitie ittt ettt ettt ekt oottt e 4 b et e ek bt e e eab et a4 be e e e ea bt e e e b et e e b bt e e anbe e e sbee e e sabeeeanbeeenan 113
A B o = T 1S (T T PSPPSR OPPR 145
A A o o = =T 1S (T £ T S PSPPSRI 170
AR B (01 = B =T 1 T T PSPPSRI 177
2.7.9 ITIM REGISTEIS. ..ttt a e oottt oa et oo e b et e ek bt e st e e e 4o bt e e e s bt e e eane e e e be e e enbe e e nanneesanneeean 180
B A L0 Y e U =T ] (=T S PSPPSR 474
D A B LV (O =T 1] (= T PSPPSR OPPR 488
2,712 SAU REGISTEIS. ...ttt ettt e ekttt e e a bt e £ bt e e e b bt e e eab et e o b et e e e et e eane e e e be et nanes 510
2.7.13 SCB REGISIEIS. ..ttt ettt ettt e ekt eea bt oo bt e e e b bt e e ea bt e e e b et e e n et e bt e e e b e nte e nanes 518
2.7.14 SYSTIMER REGISIEIS. ...ttt ettt b e a ettt e e bt e e ab e e sa bt e e ettt e e aane e e sabe e e ebne e e naneas 558
2.7.15 SYSTICK REGISIEIS. ...ttt ettt ekt e e e s bt e e 1a et e e b bt e e e ab et e sa b et e eb bt e e aate e e sabeeeente e e naneas 563
P 8 L O Fo et Q@701 31 (o] TSP OPP 567
A A A (o] (oo o I D T=T Yo o] (1] o TP PP PPOTPPPPPRR 568
2.7.18 RESEE CONSIAEIATIONS. ..ottt ettt e bt e e a bt e rab et e o bt e e sttt e sane e e e bt e e e anbe e e naneeeennneeean 568
A R LTI E= 1721 (o] o PO O PP P SRR 568
2.7.20 Interrupt @and EVENT SUPPOI.......oo ittt ettt b et et e et e e s e e e e s e e e nr e naneas 568
2.7.21 POWET MANAGEIMENL. ...ttt ettt s et e e h bt e e et et e o bttt e eh b et e ea b et e eab et e e ea b et e eabe e e e bee e e aa b e e e enreeennneas 568
B 1 =T oY T =« T O PRSPPSO 569
BT I\ =T o g o Y= T o F SR PP SPPPRTIP 569
4 INterrupPts @Nd EVENTS........ ..o et et h e h bt b et 571
T I = (ot=T o [0 g T\ oo [ PPV R PP PP 572
ot I B o (o= o [ A ] €= (= PO UU S UPPTPPP PRI 572
o I (o= o o T Y/ o 1= TSP OUSRSUPPPTPPN 572
4.1.3 EXCEPHON HANAIETS. ... ..ottt ettt et e ettt e e bt e e s a bt e e e abe e e e bt e e e aab e e e e nb e e e nnneas 574
O =T (o] =T o) [ T OO OO UROUPP PRSPPI 575
4.1.5 EXCEPLON PrIOMHIES. ... eeee ettt h ettt e s bt e e e b bt e et et e s bt e e rab e e e et b e e nnre e e naneee s 576
L ISR (a1 (=Ty O] o T 414V €] (01U 1] o IO PP PPPTSRUUPPRTPPN 576
4.1.7 EXCeption ENtry @nd RETUIN.....cooiii ettt ettt e bt e et e e sb e e e s ann e e e et e e e 577
A TN ]| F= 1o T | 1 T O PSP PP PR 578
N B = T 1L N Y o TSPV OP PO 578
4 CC27xx SimpleLink™ Wireless MCU SWCU195A — DECEMBER 2024 — REVISED MAY 2025

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU195
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU195A&partnum=CC27xx

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
4.2.2 Fault Escalation 0 HardFauUIL............ooueiiii ettt b e et e e nnnee e 579
4.2.3 Fault Status Registers and Fault Address RegiSters. ..ot 580
R 3 W Tox (U | T PSPPI OU PR 581
4.3 SECUNIY StATE SWITCNES. ..o ittt a et e e h et e ra et e e bt e e aate e e sabe e e e abneeeaee 581
R Y=Y Y il = o] (o SRR 581
g 1o o 18 o3 1T o TSP SEPR S 581
B4, 2 OVEIVIBW........eieeiee e ittt e e e ettt e e e ettt ee e e e aateeee e e e asteeeeeeaansaeeeeeaaassseeeaeeaansbeeeeeeaansseeeeeeeanntseeeeeeansbaneaeeeannnseeeaeeansseeaaeann 582
G B =T ) =Y T TP R 583
N @ ] N [ Y=Y g = o] o2 PR RURTRPR 583
Y O W I Y=Y o | g = oy oSSR 584
4.5 Digital TEST BUS (DTB).....eeiiueeiiittieeitie ettt ettt e ettt e sttt e 1a bt e et et e e s et e e oa b et e e b bt e e aab e e e oa b et e e b bt e e eabeeeanbeeeenn e e e nanees 586
4.6 EVT SV T REGISIEIS. ... .teiiiiteie ittt h e a bt ettt e oo h et eoa bt e okttt e oh et e e ek et e s st et e eab e e e e bb e e e anbe e e nneeeennneeean 589
4.7 EVTULL REQISIEIS. ....ceiiiteieiiiie ettt ettt ettt et e bttt oo ettt e okt e e ettt £ oa b et a4 b et e e sttt e ea bt e e e bb e e e nte e e sabeeeabbeeennee 721
S DEDUQG SUDSYSTEM........ooiii ettt bt e a et o bt e o bt e e e ettt e e bt e e e eh bt e e et et e nnb e s e e e e tne e e 727
L0t 011 e o 18 o 1T o TSP 728
LI =1 [oTed QB - To | = 10 FO P ST P R PP PR 729
LR @ Y=Y VPP PPUPRRPN 729
5.3.1 PRYSICAI INTEITACE. ......ee ittt ettt a e et e e e sttt e rab et e ettt e e ante e e sneeeeabbeeenaes 729
5.3.2 DEDUQG ACCESS POIS..... .ottt bttt b et e ekt e ettt e e b et e e s bt e e e bt e e aa e e e e b e enre e nanes 730
Lo B LT o 0T I ==Y (0] (T PSP PP PR PP 730
5.4.1 PrOCESSOT DEDUG. ... ettt h ettt ekt e ettt s b et e e eh et e ettt e e bttt e ea b e e e e nn e e e enn e e e aare e e 731
5.4.2 BreaKpoint UNit (BPU).......cooiiii ettt et e e st e s et e e et e e e ate e e sabeeeebae e e e 731
Rl =Ty o] o T=T = [ I T=T o 10T PSPPSR OTPR 731
5.5 BEhavior in LOW POWET IMOAES........cooiiiiiiiii ittt ettt st e ekt e e et e s be e e e as b e e e sabe e e e anneeeanbeeenaes 731
5.6 RESINCHNG DEDUG ACCESS.......ciiiitiieiitee ettt ettt ettt ekt e e ettt e bt e o1 h bt e e et et e e bt et e sa bt e e ebb e e s anteeesabeeeeaineeeanes 732
5.7 MaIIDOX (DSSIM)...c ittt etttk e ettt e o bt e ek et eea bt o2 st e e 1h b et e e b et e e n e et e ea b et e e b bt e et e e e nnn e e anne e e e 732
5.8 MAIIDOX EVENES.....ooieii ettt e e ettt e e e e et bttt e e e e ntaeeee e e e sbeeeeee e e nnteeeeeeaantaeeeeeeaannrteeaeeaannteeeaeeaanne 733
5.8.1 CPU Interrupt Event (AON_DBG_COMB)........couttiiiiiiiiiit ittt ettt ettt et e e st e e s eae e e e aab e e enne e e enneas 733
5.9 SOMWArE CONSIAEIALIONS. ... .eeiiitiie ettt a ettt e e e e ra et e et bt e e st et e sabe e e ettt e e eateeesbeeeeanneeenaes 734
5.10 DBGSS REGISIEIS. ...ttt ettt ettt a et e ek et e o bttt o1 e bt e e e bt e e st e e aa bt e e et bt e e n b e e e b e e b naneas 735
6 Power, Reset, aNd CIOCKING.............ooiiiiiiiiii ettt e e e ettt e e e e st e e e e e e sbeeeeeeaeanntaeeaaesansseeeaesaanssaeaaeeaannseeeaeeann 757
(200 011 oo 18 oz 1T TSP 758
6.2 SYSIEM CPU MOGES.......coiiiiiiiiie ettt ettt a e b e e ettt e a bt e e oa bt e e st e e e ea bt e e et et e eas b e e e eab e e e enbeeeenteeenaneeean 758
(ORI TN o] o] )V Y1 (=1 0 o O PUPUPPOPP PRI 759
6.3.1 Internal DC/DC Converter and GIObal LDO............coiiiiiiiiiiiiiiie ettt 759
Lo 01T g = (=Y T PRSPPIt 759
S I = | PSPPSR 759
B.4.2 SHUTDOWN. ...ttt ittt ettt ettt ettt et esaee e bt e aaeeeabeeseee e st e sh bt e s e e ee b e e eheeeaseeeb et embeeaaeeeabeeemeeenbeeambeenbeesmbeenneennneas 759
SR I O I AV PRSPPSO 759
LG | I SRS UPRRRTI 759
B.4.5 STANDBY ... .ttt ettt e ettt et et e e e bt e eheeaa bt e bt e ea bt e eE et eabeeeE et e a s e e eRee oAb e e eR et e bt e eRe e e bt e oA EeeaReeenbeeeReeenbeenheeeneennreen 760
B.4.6 PIMCTL REGISIEIS. ... .eeiiiiiie ittt ettt ettt oo bt e ea bt oo sttt oo ab e e e ook et e e sttt e eab e e e et b e e sate e e saneeeabbeenaaee 761
6.5 Digital POWET Partitioning.........coouiiiiiii ittt ettt e e bt e h e et e e bt e et e e b e e e e e e e 794
LS [ Yo & T PRSP 795
(O ST I =] oot [Q B =T [ =T o OO PP PROPPPTPRIN 795
LI I o1 o1 OSSR 796
SRR o | 1 O TSP OP P 799
B.6.4 AFOSC ...ttt E b et h bt e oAb e e e e h et e e 1R b et e b et e e h R et e e bt e e e b b e e e aabn e e nne e e e ntre e e e 800
SRS O I S )V I PSPPSRI 801
B.6.8 CLIULL......teeite ettt sttt ettt ettt ettt et e s e bt e bt ese bt ekt e ea b e ek e e e a e e et et em b e e aae e ea ke e aReeea b e e eheeenbeeshb e et e e nnne e bt e enteennes 802
O A O (L I (=T 1] (= S PP PU ST 803
5.6.8 CKIMD REGISTEIS. ...ttt b et e et ekt e e sttt e s b et e e ek bt e e eab et e sabe e e e abbe e e aabeeesneeeeanbeeenans 897
SO O M (O I I =T 11 (] £ T PO PP PP 984
(SR =T T=) TSRS 999
L BT (o g o oo T I 4 =T A I T PP PSP PP PP UUPPOTPR 1000
B.7.2 RTC RESEL. ...ttt ettt b e e a bt e o h e e ok et e e st et oo ab et e e b bt e e st et e sa b et e e abb e e e eabe e e sneeeeanreeen 1000
B.7.3 LI LOSS DELECHON. ...ttt bt a et s bt e e bt e e ea bt e e e bt e e e b bt e e et et e snte e e sabe e e e bneenan 1000
6.8 AON (REG3V3) REGISIEI BANK. ... .eeiiiitiiiiiiie ettt ettt e e e bt e bt e e s s bt e e bt e e e eab e e e sabe e e ent e e e naneas 1000
T INEEINAI IMEIMOTY ... .ottt b e e sttt oo e bt e e b bt e+ eat et e ea bt e e ook bt e e eab et e e bt e e e sa bt e e ettt e e anteeesaneeean 1001
T.1 SRAM. ettt ettt h ekt e etk ettt e R et oAbt e eRe e e ARt e ARt e heeeR bt e aReeenbeeeR et eabeeaRbeebeeanteeateeenteenreean 1002
A BRI O AT A= OSSPSR 1002
SWCU195A — DECEMBER 2024 — REVISED MAY 2025 CC27xx SimpleLink™ Wireless MCU 5

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU195
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU195A&partnum=CC27xx

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
7.1.2 Peripheral FUNCHONEAI DESCIIPTION. ......ciiitiiiiiiie ittt b e ae e e e e bt e e aab et e sbte e s saneeeanbeeenans 1002
7. 1.3 SRAM REGISIETS.......eeiitiieiieie ettt ettt h e e s et e ea e et a4 bt e e e e et e eas et e e be e e e sttt e sane e e e bb e e e anbeeenane s 1004
7.1.4 SRAMUCTRL REGISIEIS. ...ttt etttk ettt ettt e ettt e s h bt et e eemb e e sbeeenseeabeeenbeesaeeenbeeamteenbeesnbeenneesnreas 1013
A7 A TSRS 1017
75 B O A= A 1= TSP P U PPPRPOTRR 1017
7.2.2 Peripheral FUNCHONEAI DESCIIPTION.......ciiitiiiiiiie ittt ettt ae e e e e s b e e e aab et e sat e e s saneeeabeeenans 1018
T.2.3 VIMS REGISIEIS. ..ttt ettt ettt e bt e e a et e o ettt e o b e et e sttt e ettt e e b bt e e aab et e snne e e sabeeeanbneenans 1022
S T ST PSRRI 1047
T.3.1 FLASH REGISIEIS.....eeiiiiiii ettt ettt a e e et e sttt oo e bt e e et et e e s bt e e sab et e e aabe e e eateeennneee s 1048

8 Hardware Security Module (HSIM).............oii et e bbbt e st e e ebee e e eanees 1084
LTI a1 (o To 18 o1 o o FOU PO PPP PP PP PP 1085
8.2 OVEIVIBW. ...ttt ettt ettt ettt ettt e a et o bttt ek bt eea b et 442 s e et e s bt e e 2a b e e 44 st e e e 4a b e e 4o e et e e eR R e e e oAb et e e he et e ean e e e et e e e et nanees 1085
8.3 One-Time-Programmable (OTP) CONIOIIET..........oiiiiiiiiiie ettt eesee e 1086
8.3.1 High-Level Sequence to Handle OTP REQUESTS...........oiiiiiiiiiii ettt 1086
8.4 Mailbox and Register ACCESS FIFEWANL............ooi ittt ettt e e e e e b e e 1086
8.5 DIMA FIFEWANL. ...ttt ettt etttk e et e bt e et e bt e a bt e sae e ea ke e eR et e bt e eR bt e R e e eRbe e eE et enbeenR et eteeenneenteeenteenneean 1087
G o] ol o TeTc Tt T o] F PSPPSR 1087
8.7 HSIM FWV .ttt etttk e e at e ekt e e a et e ket ea b e e bt e em ke e e Rt e ea bt e oA e e ea bt e eE bt e Rt e SR bt ekt eenee e ket enteeaneeenbeenneeenreas 1087
8.7.1 Acquiring the Latest HSIM FW ... ..ottt ettt e bt e et nne e naneeean 1087
8.7.2 Programming HSIM FWW ... .. ittt ettt h e e bt e bt e e eh bt e e et e e s b et e e san e e e etae e e nneas 1088
8.7.3 Optional Customer Signing Of HSIM FW........oo e e 1088
8.8 HSIM REGISTETS. ...ttt ettt h oot o sttt oo a bt e ookt e e sttt oo bt e e e b bt e e aab et e oabee e e ea bt e e e abee e e nn e e e saneee s 1089
8.9 HSMCRYPTO REGISIEIS. ....ceuiiitieiieeetie ettt et b ettt e bt et e e eae e e s bt e eaeeeabe e saseambeese bt e beeembeesbeeemseesbeeenseenneeanee 1094
9 Device BOOt @nd BOOtIOAUET ............oc.uiiiiiiiietii ettt ettt 1120
9.1 Device BOOt @Nd PrOgramiMing........... . eeeiiuie ittt ettt st e ettt e sttt e s be e e e st e e e eabe e e e abb e e e aabeeesneeeennneeas 1121
LS R I = T o A o OSSPSR 1123

S I = oo S = (UL P PP ORI 1124
9.1.3 Boot Protection/Locking MECR@NISIMS. .........uiiiiiii ittt e e neee s 1125
9.1.4 Debug and Active SWD COoNNECONS @t BOOL...........oiiiiiiiiiiie i nee s 1126
9.1.5 Flashless Test Mode and TOOIS CHENE MOGE...........coiuiiiiiiii et 1127
9.1.6 Retest Mode and Return-to-Factory ProCeAUIE...........cc.ui it 1128
9.1.7 Disabling SWD DEDUG POMt..........uiiiiiiiiiie ettt ettt et e e bt e rab e e e bt e eab e e e sabeeeenbneenans 1128

(S I =T oI e ol =T 010 11 o T PRSP OT PR 1128
LS 101 o C TSR 1128
9.2.2 CCFG Permissions/Restrictions that Affect Flash Programming.............ccooceiiiiiiiiiiiiii e 1129
9.2.3 SACI Flash Programming COMMENGS.........coiiuiiiiiiieiiie ettt ettt et et e e e et e e e asbe e e sbe e e ebb e e s aaneeesneee s 1129
9.2.4 Flash Programming FIOWS.........couiiiiiiii ittt ettt et e et e e et et e s st e e rab e e e e bn e e e anreeenaneeeas 1131
9.3 Device Management Command INTEITACE. .........coiiuiiiiiiii e e s 1133
9.3.1 SACI ComMMUNICATION PIOtOCOL........uiiiiiiieiiiee ettt sttt e bt e e st e e st e e s be e e e nb e e e nanees 1133
1SR IS Y O I 0] 144 F= 14 T T PSPPSR PRI 1135

LS I = ToTo ][ F=To =] g U o] o o] 4 PP POPPPP 1181
9.4.1 BOOHOAAET V.S SECUIMNE BOOT.......coiiiiiiiiiiie ittt et eb et s ene e e e e e ebre e e 1181
9.5 ROM Serial BOOUOAAET.......ccoiiiiiiiiie ittt a ettt s bt e ettt oottt e e b et e e sttt e eane e e e bt e e e eabe e e nanteeennnee s 1181
9.5.1 ROM Serial BOOtIOader INtEITACES. ........ooiuiiiiiiee ettt ettt et e e s 1182
9.5.2 ROM Serial Bootloader Parameters..........oc.uii ittt ettt 1185
9.5.3 ROM Serial BoOtloader COMMENGS...........eiiiiiiiiiiie ittt ettt sb et e e et e e st e e e sabeeeabreenans 1186
9.5.4 Bootloader Firmware Update EXAmIPIE.......cc.uii ittt e e et 1189
10 DEVICe CONFIGUIAION..........oiiiiii ettt ettt e e ae e e e e bt e e e bt e e eab e e e aabe e e snn e e e saneeeanbeeenans 1191
10.1 Guidelines for Securely Configuring YOUI DEVICE.........coiiuiiiiiiii ittt 1192
10.1.1 Enabling and Configuring SECUIE BOOL...........coouiiiiiiii ittt 1192
10.1.2 CONFIGUIE DEDUG ACCESS. ...ttt ettt ettt b e e a e e s et et s bt e e e e hb e e e aabe e e nbe e e e eab e e e aateeenne s 1192
10.1.3 Configure FIash Prot@CONS. ..........ii ittt et e rbb e e e et e nne e e nnnee s 1192
10.1.4 Configure DEVICE PEIMISSIONS. .......uuiiiiiieiiiiie ettt b e ea et sb e e b bt e e et et e sbte e e saneeeabneenans 1192
10.1.5 Configure HSM FW UPAate KEYS........ueiiiiiiiiiiii ittt b ettt et 1193
T0.1.6 CONFIGUIE EMSENSON. ... ittt ittt ettt ettt e bt e e a et e e oa bt e et bt e o sttt e 1o b et e eb bt e e ease e e sabe e e e anbe e e naneeesneee s 1193
10.2 Factory Configuration (FOFG).......uiiiiiiiiiie ittt ettt et et e e st e e s be e e e bbe e e naneeesneee s 1193
10.3 Customer Configuration (CCOFG)........uiiiiiiie ittt b ettt s et e et e aa b e e e sb et e et b e e e eaneeesneee s 1194
10.4 Security CoNfIGUuIration (SCFG).....ccuuiiiiiieiiiie ettt a e e aa bt e e bt e e sab e e e aabe e e snbe e e saneeeabaeenan 1197
11 SCUIE BOOK ... ..o et h ettt h e b e h e et e e bt e et n b et e n e e e et e 1205
RIS T= T UL (= = oo PSSP OPPROTPIN 1206
11,2 EXECUTION FIOW. ...ttt ettt ettt a et oottt e ekt e e ettt e ea b et e ek b e e e st et e sabe e e e b b e e e anbeeesaneeeeanreeens 1207
6 CC27xx SimpleLink™ Wireless MCU SWCU195A — DECEMBER 2024 — REVISED MAY 2025

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU195
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU195A&partnum=CC27xx

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
IS T O L N SRR 1208
T1.3.T HAPT (HArAWAIE APttt ettt b e ettt e s bt e ekt e e st e e s b et e e abb e e e aate e e sanneeeanbeeens 1208
L 2 =T ) (=T £ T PRSP PPPUPPP PR 1209
LR 7] o0 =1 (o] O PR U PP OPPPR PR 1210
LR IS (o 0] ) e [0 =1 i o] o OSSP PSPPI 1210
T4, 2 POlICY ettt ettt ettt ettt et ekttt eh bt ekt e e Rt e e ket eaEe e Rt e enEeeeae e e bt e eRee e neeeRbeeaneeenaeenreeeneennreens 1210
11.4.3 Key Update KEY HASN...... .ottt ettt b e e e e bt e snb e e e nane e e abeeennee 1214
LR S VA T T TR PPRRRTI 1214
L R =T To | RS T = o HE PSP POUPPOTPPPPPP 1215
11.5 GENEriC IMAGE FOMMAL...... ettt b ettt o bt e e bttt e eab e e e s bt e e ab et e nab e e e s bbeeeenteeenanee 1216
LRI o o] oz= Y i o] T U oo £=1 (= T PSPPSRI 1216
T1.6.T IMAGE FOIMMAL. ...ttt b oottt oo h et oo bt e e kbt e e e ab et e et et e e st e e e nabe e e ebe e e e anbeeenanee 1217
11.7 Secondary Secure Bootloader UPAAte..........coocuiiiiiiiiiiiiiii ettt 1218
A I g = o =T o4 4 = SO RPPPR 1218
L7V oo o (=l o= 11 (=Y o o T TP PP OPPPUPPPPRR 1219
(I G VA U o T F- | (= T SRR OPPROTPIN 1219
T1.8.1 IMAGE FOIMMAL..... et h et e bt e oo h e oo bt e e bttt oo ab et e e b et e e st e e e nabe e e abe e e e anteeenanee 1220
11,9 ANTIFOIDACK. ...ttt e a et e et e e bttt e e a bt e ettt e o ea bt e e ea bt e e e b bt e e nn b e e e e e e e e nne e e nanee 1220
(O =T o] o I e Yo [ (YA @ L T PSP PP OPPPUPR 1220
T1.10.1 RECOM SITUCTUIE.......cei ettt ettt e et e ettt s b et e e eh bt e e e bt e e s bt e e e anbe e e sneeeannnee s 1221
I T = o= T P USRR 1221
I 7 S U0 1Y I =T oL USSR 1222
12 General PUrpose TIMEIrS (LGPT).... .ottt st e et e et b e e e eab et e et e e e eaneeesneee s 1223
2 B O =T 1S PSPPSRI 1224
(A = (oot QD= To | = 1o  FO PSR UPRPTUPPPPRR 1225
12.3 FUNCHONEAI DESCIIPTION. ...ttt ettt ettt ettt e ettt e bt e o bt e ek et e e et et e s b et e e sttt e eabe e e s be e e e anbe e e saneeesannee s 1226
L T B o (=TT T PP PPN 1226
LR T 0701 | (= PP PP TSRO 1226
L TR T =T (o[ S PSPPSR TPPRTI 1226
12.3.4 Channel INPUE LOGIC. ....cuuieeiiiiieiit ettt ettt e b e e ettt e s bt e e e sttt e e bt e e e bb e e e aabe e e saneeeennnee s 1226
12.3.5 Channel OULPUL LOGIC. ......ueeieiiiiieeitie ettt ettt ettt h et ea et s bt e e e ehb e e e et et e s ne e e e sab e e e eabeeenanees 1227
12.3.6 ChanN@l ACHIONS. ......ei ittt ettt h et e et et e e bttt oo e b et e et et e e a b et e eabe e e e abb e e e aabeeennneeenaneeean 1228
12.3.7 Channel Capture CONfIGUIAtION. .........oii ittt e et e et s eate e sbeee s 1232
T2.3.8 Channel FIEEIS. ... ittt h et e et e e et e ettt e e st et e sabe e e e bb e e e aab et e nnneeenaneeean 1232
12.3.9 Synchronize MUIIPIE LGPT TIMEIS. ... ..oiiiiiii ittt e bt ran e e sbe e enne e e 1232
12.3.10 Interrupts, ADC Trigger, and DIMA REQUEST. ........ccoiuiiiiiiiiiiie ettt 1233
L R N LTV Fo T [ PSPPSR 1233
12.4.1 QUAAIATUIE DECOTET ... ittt a ettt e e bt oo h et e ea et e s bt e e oo hb e e e eab et e nne e e e nbb e e e eateeenanees 1233
T2.4.2 DIMA ettt ekttt h ettt h e oAbt e Rt e ea bt oA et eab e R et e Rt e eR bt e Rt e ente e bt e ente e neeenbeeaneeenbeeeneeenneennee 1235
L e S €T o= = i o] o S PPTPR P PRP 1235
T2.4.4 FAUIE @NA PAIK ... ettt ettt oo st e s bt e e bttt e ea bt e e st et e e ab et e s e e e e b e e e aate e e nanes 1236
LA Rl D =T To | o =1 oo ST ROP PRI 1239
12.4.6 Deadband, Fault, and Park............ooooiiiiiiiiii ettt e e et e e e e e e ——————— 1239
12.4.7 Example Application: Brushless DC (BLDC) MOTOK .......ccoiiiiiiiiiiiiiie et 1240
T2.5 LGPTO REGISIEIS. ...ttt ettt ekt e e ettt e o b et e ook bt e e ettt a4 b et e e sttt e eabe e e s be e e e anbe e e saneeesannee s 1243
T2.8 LGPT T REGISIEIS. ...ttt ittt ettt h et h oo e st oo bttt ook bt e ea b et a1 b et e e a bt e e eabe e e e be e e e anbe e e eaneeesannee s 1294
12,7 LGPT2 REGISIEIS. ..ttt ittt ettt ettt ekt oo ettt oo bt e ook b et e ea b et o4 b et e e a bt e e eabe e e e be e e e anbe e e saneeesaneee s 1347
T2.8 LGPT 3 REGISIEIS. ..ttt ittt ettt ettt bt oo st oo e b et e ook bt eeab et e e bttt e ettt e eabe e e s be e e e anbe e e naneeesannee s 1397
13 Algorithm Processing Unit (APU).......... ..ottt b e et e rab e e et e e e aabe e e nanes 1446
RS T R 101 1o To [T (o T O PSPPSRI 1447
13.2 APU Related COllAtEral.... ..ottt h e a et e et e e s b et e e sttt e st e e e bb e e e ante e e nanes 1447
13.3 FUNCHONEAI DESCIIPTION. ...ttt ettt ettt a e e ettt et e ek et eea bt e e s bt e e e s bt e e eabe e e s be e e e sbe e e saneeesannee s 1447
LR 3 N e U @] 01T 1] PO SO P PP PPPPOTI 1448
13.5 INTEITUPES @NA EVENES......eiiiiii ettt st e h e e et e o sttt e ea bt e e et bt e e ae e e e sa b e e e e bb e e e aaneeesaneee s 1448
13.6 Data REPIESENTALION. ...ttt a e e e e e bt e et et oo bt e e s b bt e e ab et e sane e e e bb e e e ante e e nanees 1448
(R A= 1 = 1Y =T 44 To o USROS UPPI 1449
LRSS TRS T 11T (T PSSP P PPPPOPI 1449
T3.9 APU REGISTEIS. ... ettt ettt ettt h et bt e ea bt e oo b et e ek b et e ea b et e e bt e e e e bt e e eabe e e e be e e e nbe e e nnee e e neee s 1450
14 Voltage Glitch MONILOr (WVGIM).........c..oiiiiiiiiii et b e et sab et e bt e e st e e sabe e e e nbb e e e ante e e nanees 1549
T4 .1 OVEIVIBW. ...ttt ettt e e e ettt o bttt ek bt e o2ttt o4 bttt e s bt e e ea b et e 4 b et e e e b et oo ab e e e 4 b bt e e ab et e eabe e e e bb e e e enbe e e nanees 1550
14.2 FEatures and OPEIatiON...........ii ittt a et e e bt e e et e e e b e e e e b e e e e e a b et s b et e e ba e et e nnes 1550
SWCU195A — DECEMBER 2024 — REVISED MAY 2025 CC27xx SimpleLink™ Wireless MCU 7

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU195
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU195A&partnum=CC27xx

I3 TEXAS
INSTRUMENTS
Table of Contents www.ti.com
15 SyStem TimeEr (SYSTIM).... ..o ittt ettt e e b et e ettt e s bt e e oo b bt e e et e e e sbb e e e eabe e e e beeenneeeenaneeas 1551
15,1 OVBIVIBW. ...ttt ettt ettt e e oottt e bttt ek bt oo a bt e+ 4 b e et e s h et oo ettt e 4 bt e e e e b et oo ab e e o4 b bt e e ab et e nane e e e bb e e ante e e nnns 1552
LRSIV = (oot QD T- To | = 1y  FO PSPPSR PRPTUPPPPRR 1552
15.3 FUNCHONEAI DESCIIPTION. ...ttt st e e a et e et e bt e ekt e e aa b et e s bt e e e a bt e e eabe e e s be e e e nbe e e saneeesneee s 1553
15.3.1 ComMMON ChanNEl FEAIUIES. ... ...iiiuiiiiiiiie ettt ettt e e sttt ra bt e e e be e e e aab et e snneeenaneeeas 1553
15.3.2 INEITUPLS @NA EVENTS. ....coiiiiiiiii ettt e e bt e e ettt e sab et e e bt e e e et et e nnneeesaneeeas 1553
15.4 SYSTIM REGISIEIS. ....eei ittt ettt ettt b e e o bt e e sttt e1a b et e ek bt e e aat et e 1o bt e e ek bt e e aabe e e sbe e e e b be e e nnneeesneee s 1555
16 REAI TiME CIOCK (RTC). ...ttt ettt ettt b e e eat oo bt e e ek bt e oo sttt e s b et e e oh bt e e et et e e ambe e e eabe e e ebbe e e anneeesnaee s 1591
L a1 1o To 18 L1 oo O PSPPI 1592
(L = (oot QD= To | = 1o  FO PSPPSR PRP PSP PPRR 1592
16.3 INTEITUPES @NA EVENES......eiiiiiiiieeie ettt h et e et e e bt e e ea bt e e bt e s ab e e e sabe e e ebb e e e eaneeesneee s 1592
LT R B [0 o UL =AY =T | PSPPI 1592
T6.3.2 OUIPUE EVENL. ...ttt bt a et b e e bttt oottt e o bt e e e sttt e eabe e e s b e e e e aabe e e saneeesnnnee s 1593
16.3.3 Arming and Disarming CRanNEIS. ..........cooiuiiiiiiiiiie ettt et et e et e et e e nnes 1593
16.4 CAPTURE and COMPARE CONfIQUIAtIONS. .......ciiiuiiiiiiie ittt ettt et ste e sne e be e e et e s 1593
16.4.1 CHANNEL 0 - COMPARE CHANNEL. ...ttt ettt ettt ebe e et e e sbe e e s snneeeanbeeenans 1593
16.4.2 CHANNEL T—CAPTURE CHANNEL......coittiiiii ettt e e sneee s 1593
(LRI S W O =T 1 =T T PSP UPRTPPP 1594
17 LOW POWer ComParator (SYS0).........coo ittt h e a bt e ettt e e aa e e e aa b et e eab e e eab e e e e b e eenae e nanes 1617
LA a1 1o To 18T oo T O PO TPR TSRO 1618
LV =1 (oo QD= To | = 13  FE PSPPSR PPPTPPPPPPR 1619
17.3 FUNCHONEAI DESCIIPTION. ...ttt ettt ettt et e et e bt e e bt e e aab et e e b e et e bttt e eabe e e s bt e e e anbe e e saneeesnnee s 1619
AR B I (] o 0L 1= =T i o] o PSPPSR 1619
LS I A o] £=Te Tl DAY o [T S PP TUPP PPN 1620
LS TR N o 1] (=L =T PP PRSPPI 1620
LS T L =1 U o TSRS 1621
T7.4 SYSO REGISTEIS. ... ettt ettt a et £ bt e ekttt oo ettt e oAbt e e a bt e e et et e e ehb e e e eabe e e e ne e e e naneeeatreenan 1622
18 Battery Monitor, Temperature Sensor, and DCDC Controller (PMUD).............ccccooiiiiiiiiiiiii e 1641
LR T a1 oo 18 L] oo O PSPPI 1642
18.2 FUNCHONEAI DESCIIPTION. ...ttt ettt ettt a e ettt e e bt e ekt e e ea b et e e b et e e sttt e eabe e e s be e e e anbe e e naneeesnnee s 1642
T8.2.1 BATIMON. ...ttt ettt ettt et h e ekt e e h et ekt eeh et em bt e eR bt e st e ee bt e eE e e ea b e e eE e e e st e ne et e abeeemee e beeemeeenbeeanteenneeenbeens 1642
LRSI 0 1O 5 L O PO PPPPR 1643
T8.3 PMUD REGISIEIS. .....ceiiitiiiitit ettt ettt et e bt e sttt oo bt e e bttt e ea bt e a4 b et e e sttt e eaa e e e e bae e e anbe e e naneeeenaneeean 1645
19 Micro Direct Memory ACCESS (HDIVIA)..... ... ittt ettt et ettt e e et et e s b e e e e bt e e e enee e s naeeeas 1664
LRSI a1 oo [N T oo O PP SRR 1665
(RS = (oo QD= To | = 1o  FO S PO PRPUPPPPPRR 1665
19.3 FUNCHONEAI DESCIIPTION. .. ...ttt ettt ettt e h e e et e o ab et e ekt eea b et e e et e e ettt e aabe e e s be e e e anbe e e saneeesnnee s 1666
19.3.1 Channel ASSIGNIMENTS . ......ei ittt ettt b e e a et o bt e e b bt e e st et e s b et e eb bt e e aase e e sabe e e e aabe e e eaneeeannnee s 1666
LRSS T2 o 12T 1666
TO.3.3 ATDIFAtION SHZE......eeieeii ittt a e bt e bbbt s b et e a bt e et et 1667
RS B R =T [ =Ty A )Y o 1= T PSPPSRI 1667
19.3.5 Channel CONTIGUIATION. .......oiiiiiiiiiiee ettt ettt ea e e e e bt s bt e e ehb e e e ettt e sne e e e aab e e e eabeeennees 1668
T9.3.6 TraNSTEI IMOGES. ...ttt etttk e oottt e o bttt e ea bt e et e e e s et e e aa b et e ebe e e e nne e e e anbe e e sate e e naneas 1669
19.3.7 Transfer Size and INCIEMENES. ........oi it e bt s bt e e st e et e e st e e e ab e e sare e e nanees 1677
19.3.8 Peripheral INTEITACE. ... ettt h ettt e s bt e sttt s bt e e s ba e e e ente e e nanees 1677
19.3.9 SOftWAIE REQUESL. ...ttt ettt e a e ettt e bttt e s e bt e e et e e e b e e e e sabe e e ebb e e e aaneeesnneee s 1677
19.3.10 INTEITUPES @NA EITOTS ... ..ottt e bt et e s bt e e bt e e eas e e e sab e e e e aab e e e eaneeeaneee s 1677
19.3.11 Initialization and CONfIGUIAtION...........o it e e et e e e aaree e 1678
1.4 DIMA REGISTEIS. ...ttt ettt ettt ekt oo ettt e o bttt ook bt e e ea bt e e o bttt e eh bt e e et et e ent e e e sabe e e ettt e e anteeennneee s 1680
20 Advanced Encryption Standard (AES).............c.oooiiiiiiiiiii e 1700
b0 R I (a1 1 (oo (U1 i o o PO OP PP UPPPP PPN 1701
PO B Y S =T )4 g F= g TS OSSPSR PP PR 1701
A Vg Ter 1o o Fo I =T Ter 4 o] 1T ] o P PSS PP SR TPPRT 1701
20.2.1 RESEE CONSIAEIATIONS. ... .ei ittt ettt e e e bt e e ea bt e o bt e e hb e e e aa b et e e bb e e e eane e e abe e e enbeeenanees 1701
20.2.2 Interrupt @and EVENT SUPPOIT.......ooiiii ittt e bt e sttt e st e e e b bt e e aabe e e sne e e e anbeeenaee 1702
20.2.3 DA ettt bbbt e R btk et te ket eaEe e ket eA £t e R et en bt e eReeen b e e eReeeneeenbeeneennneenteeeneeetes 1702
20.3 Encryption and Decryption CONfIQUIALION. ........ccoiiiiiiiiie ittt e e e e e e nnee s 1703
20.3.1 CBC-MAC (Cipher Block Chaining-Message Authentication Code)..........cccooruiiiiiiiiiiiiieieee e 1703
20.3.2 CBC (Cipher Block Chaining) ENCIYPHION......ccoiuiiiiiiii ittt e e e e 1703
P R TR N 01 =T O B T=Te7 Y/ o] 11 ] PO OSSPSR PPPR 1704
20.3.4 CTR (Counter) ENCryption/DECTYPLION. ... ..eiiiiiieiiiiie ettt eat et e e st e e nee e e 1704
8 CC27xx SimpleLink™ Wireless MCU SWCU195A — DECEMBER 2024 — REVISED MAY 2025

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU195
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU195A&partnum=CC27xx

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
20.3.5 ECB (Electronic Code BOOK) ENCIYPLON. .........oiiiiiiiiiie ittt 1705
P RS (07 =B BT o] o] (o] o PP PSP PPTPPPPURRN 1706
20.3.7 CFB (Cipher Feedback) ENCIYPLON. .........oi ittt e e snee s 1706
ORIl O o = B B T=Ted Y/ o (o o FO PSPPSR OPRR 1706
20.3.9 OFB (Open Feedback) ENCrYPHION........coou ittt ettt et e ettt e e e e st e e snt e e nnnees 1707
A RS T L@ = B = Ter Y o] 1] o P PP OUPRTPPPPTRIN 1708
20.3.11 PCBC (Propagating Cipher Block Chaining) ENCryption...........cooiiiiiiiiiiiiie e 1708
P T D e O = T O B LYo o] o] i o o PP OU PP OPPPUPRO: 1708
20.3.13 CTR-DRBG (Counter-Deterministic Random Bit Generator)............coocueiiiiiiiiiiiieee e 1708
20T e 7 R SPRR 1709
PO SR (= Te 151 (= T PSPPSR 1710
20.5 CRYPTO REGISIEIS. .....ciiiuieieiiitie ettt ettt ettt oo a et o bt e e a et e ea bt e e 4 b et e e aa bt e e eab e e e e bb e e e anbeeennteeennbeeeanbeeenanee 1750
21 Analog to Digital CONVEItEr (ADC)..........cooi ittt ettt st e et e e eabe e e s bt e e e aa bt e e ebe e e e nneas 1791
b2 I O Y=Y 1RSSR 1792
P I = (o Tot QB IF= o =4 o O PP P PP OUPR 1793
P IR Vg Ter 1o o F= LI =T Ter 4 o] 1T ] o P PO SPP ST PR 1793
D G T I O o =Y UOTPTPPTTR 1793
21.3.2 Voltage ReferenCe OPtIONS. ........iii ittt e bt e e ab e e e s b et e ent e e nane e e s neee s 1794
21.3.3 RESOIULION IMOAES........ceiiitieieit ettt ettt e bt e e sttt e e et e e b bt e e aab et e sab e e e e abb e e e eateeesnes 1794
D B 3 B O 0o T (] T TSRS OPP PRSI 1794
21.3.5 POWET DOWN BERAVIOT ...ttt et ettt ea bt e ettt e e b et e e esbe e e e ba e e e nnneeeanbeeenans 1794
21.3.6 Sampling Trigger Sources and Sampling MOAES.........cccuuiiiiiiiiiie e 1795
A A ST 1101 o] LT aTe I =Y o T FE PPV OTPR 1796
21.3.8 CONVEISION IMOUES. ...ttt ettt h ettt o et e ek bt oottt e o bt e e oa bt e e eabb e e e eas e e e aabe e e enbe e e snneeesneee s 1797
21.3.9 ADC Data FOMMIAL. ...ttt ettt h e e ettt e s bttt e ek b et e et et e s b bt e e en b et e e be e e e hn e e e anbe e e e 1798
21.3.10 StATUS REGISTE ...ttt h e e et ea et ea bt e e bt e bt e e e e b e e e e bt e e e ean e e e abe e e 1798
DA T b B T O =Y o1 PSP 1799
2714 AQVANCEA FEATUIES. ... ..ttt b e a ettt e ek bt e e et et oo bttt e b et e ettt e e sttt e e a b et e e bbe e e enneeesaneee s 1800
P I 3 BV T Lo (o A @0 T4 g o= = (o OO SO PP PR 1800
21.4.2 DMA & FIFO OPEIAtION. ....coutiiiiiiieeeiet ettt ettt ettt s bt e e a et e sttt e s b et e e an bt e e eabb e e e ean e e e aabe e e enbeeenanees 1801
21.4.3 Ad-NOC SiNGIE CONVEISION........tiiiiiiiieiitie ettt ettt e et e et e e bttt e aa b et e ettt e s ebe e e e aabe e e ebeeeeanneeeanbeeenans 1803
27,5 ADC REGISIEIS. ...ttt e bt a et e b b e e a et b et e kb e e a b et e e b et e ek bt e e eb et e nne e e e anre e e e 1806
7 1L o141 o] | 1-T o [0 o) O PP O T PP PPPO 1854
b I (011 (oo (U1 i o o PO PPPP PPN 1855
A = (o Tet QDI o -1 4 o FO PO P PSPPI 1855
22.3 1/0 Mapping and CONfIGUIATION. ..........uuiiiiiieeeiit ettt ea e et e e e bt e e e it e e sabe e e eaab e e e sab e e e s bbeeeanteeenanees 1855
P T W = = T o T @ Y F=To] o 1o T T O PP SROPPR 1856
B ¥ To o I €1 = TSP OT P TPPTR 1856
R Rl 1T\ =T o] o]V PP UU RPN 1856
b R R B I =Y (U)o Vo TSR OURTSRTI 1857
P Lo [ [l LY (Tex 1] o FO TSP SR PR 1859
T 1 [ T RSP 1859
b (@ T o - TSR SPRR 1860
P AU (VY=o I T PSPPSR 1860
22.8 DEBUG CONFIGUIALION. ... ettt ettt ettt a et ea bt e e bttt oo ab e e e et e e e e st e e e sab e e e e bbeeeanteeenanes 1860
PR B (O O =T ) (=Y £ T PSSR UPPRTI 1862
P L €1 [ =T ] (=T £ T PSPPI 1910
23 Universal Asynchronous Receiver/Transmitter (UART-LIN)............cccooiiiiiiiiiiii e 1980
b2 B I (a1 1 (oo (BT i o o T OO PPPPPP PSR 1981
P A = 1 (o Tt B IF= o =1 4 o FO PRSP OTPR 1982
23.3 UART FUNCHONAI DESCIIPLON. ...ttt h et e bt e e ae e e ea bt e sabe e e e ebb e e e eabe e e snreeennneean 1982
23.3.1 Transmit @Nd RECEIVE LOGIC. .....couuiiiiiiiiiiiie ettt ettt e rh e e et e e sne e e e sa e e e aabe e e nneeas 1982
A R =T (8o l S | (Sl 1T =T =1 (o] o O PP P TP OPPR 1983
A R Rl | o @l @] oT=T = 1 (oo FE PP PPPPTI 1983
23.3.4 DAt TranSMISSION. .....ueeieiiteeeeitt ettt ettt ettt ettt e bt e e sttt e e bt e e e b bt e e aa b et oo b et e e eh bt e e eab et e sase et e ea bt e e et b e e eane e e e nbe e e e nreeeaaee 1984
23.3.5 FIOW CONIIOL. ...ttt et a et e ekt e e sttt oo e bt e ek bt e e st e e e sa bt e e e b be e e anbeeesneeeeanbeeenane 1984
23.3.6 IrDA ENCOdiNg @nd DECOTING. .......etiiiiiiiiiiieiiie ettt ettt b et e e bt e e bt e e s bt e ent e e e sane e e abe e e enbe e e nanes 1985
A R Al 1] (=T 4 (U] o) T PRSP U PP OPPPPTPRPO: 1986
ARl WoloTo] o= 1ot Q@] o =Tx= 1 (o]0 H N O PSP TR OTPR 1987
23.4 UART-LIN SPECIfICATION......ceiiiiii ittt ettt bt e e a bt e ettt e e ab e e e st et e e s bt e e sab e e e e be e e e nteeenanee 1988
23.4.1 Break transmission iN UART MOGE.......ccouiiiiiiiiiiiee ettt et s bt e st e e et e e s e e e nanee s 1988
SWCU195A — DECEMBER 2024 — REVISED MAY 2025 CC27xx SimpleLink™ Wireless MCU 9

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU195
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU195A&partnum=CC27xx

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
23.4.2 Break reception in UART MOGE. ....ccouiiiiiiie ittt ettt ettt e e e bt e e st e e sbe e e e bt e e et e e sneeeenanee s 1988
23.4.3 Break/Synch transmission in LIN MOGE. .........uiiiiiiiiiiiei ettt 1988
23.4.4 Break/Synch reception in LIN MOGE........coiiuiiiiiiiiiiiie ettt ettt e ebn e e e abe e e e 1988
23.4.5 DOrmant MOAE OPEIALION. ........uiiiiiieiitie ettt ettt et e e a e e st e e s et e eabe e e ek bt e e aabe e e san e e e e abb e e e eateeesnees 1988
23.4.6 WaKEUD SIGNal GENEIALION. ... ...eiiiitiiiiiii ettt ettt e et e ra bt e e et e s bt e e sa b et e e abe e e s ne e e e sa et e ebbeeenneas 1989
23.4.7 Wakeup signal detection when device is in active/idle MOdes..............c.ociiiiiiiiiiiiiiiic e 1989
23.4.8 Wakeup signal detection when device is in standby MOde...........ccccoiiiiiiiiiiiiiii e 1989
23.5 INEITACE 10 DAL ...ttt ettt b e e ettt oottt e e bt e e A b et e e b e e e e ehbe e e et et e e ne et e e e e e e ba e enee 1989
23.6 Initialization and CONfIGUIALION. ..........iiiiiii ettt e et be e e s bt e e bt e e e saneeesneee s 1991
23.7 UART REGISIEIS. ... ettt ettt ettt e et e £ sttt o4 e b et e e b bt e e ea bt e e ea b et e e sttt e eabe e e s be e e eanbe e e eanneeennnee s 1993
24 Serial Peripheral INterface (SPI)........ ..ottt et e et e e st e e e e e e e 2012
g B O Y= 1RSSO 2013
D I Lo L (0= T PSPPSR OU PP OPPPPTPRPN: 2013
P I =] oo [ =T [ =1 o S PSP PPRR 2013
P2 S o g P 1 Lo ] o 1 o] o PO PP PRO 2014
PG R ¥ gl iTo] o F= T I T= Yoy o] 1T ] o P PO PP PP 2015
P2 Tt B O [o et QO] 31 (o O PP PSP TPPTPPPPUSRN 2015
I | o @l @] oT=T = | (o] FE PSPPSR OPPPTI 2015

P TRl 1] (=T 4 (U] o) T PSPPSR OPPPPTPPPN: 2016

P R D = I o] 4 o = PP R UPPRTI 2017
24.3.5 Delayed Data SamIPIiNG.......ooc ettt ettt b et bbbttt nn e e ab e et e 2018
24.3.6 ChiP SEIECE CONTIOL........eiiiieieeeitt ettt e bt e et e o bt e e e aa b et e et et e e aab e e e s abe e e enbe e e enneeesneee s 2018
24.3.7 CommaNd Dat@ CONIIOL...........iiiiiiii ettt et e e et et e e st e e st e e e ebb e e aate e e nnes 2018
24.3.8 ProtOCOI DESCIIPIONS. ......eiitiieiitit ettt ettt ettt e ekt e e ettt oo b e e e ea b et e et et e e ab e e e eabe e e enb e e e aaneeesneee s 2018
24.3.9 CRC CONTIGUIATION. ......ete ittt ettt ettt ettt et e ekt e £ sttt oo ab et e e kbt e e st et e sabe e e e bbe e e aabeeesneeeeasbeeennee 2024
24.3.10 AULO CRC FUNCHONEAITY . ......eeeieieiieeeit ettt b e e st e bt e e ean e e et e e ent e e e nanes 2025
24.3.11 Auto Header FUNCHONAIITY.........cuiiiiiiie ettt et st e e et e s e e eas 2025
24,312 SPI SHAIUS. ...ttt bR bt b et h et ea bt e e b et e a et e e b e e e e nb e e nnn e e e nree s 2026
P T BB B 1T o TH Lo I - L PP UU PR OPPRTI 2026
D N Y N @ ol =Y (o] o O ST PP P OPPP PRI 2026
24.5 Initialization and CONfIGUIALION. ..........iiiiiii et e ettt bt e e e s b e e et e s eaneeesneee s 2027
P SRS ] o I S (To 151 (= T PO PP PR 2029
25 Inter-Integrated CIrCUIL (I2C)...............c.oiiiiiieeiiee ettt ettt s ettt ea et et et e s esete s e s s e tetess s esesesnannn 2057
pAs T I (a1 1 (oo (U1 i o o O PO U PP PPPP PPN 2058
AT A = (o Tet QB IT= o -4 o FO PSPPSR OTPR 2058
25.3 FUNCHONAI DESCIIPEION. ...ttt ettt e a et e ettt e e s b et e sa bt e e ettt e e eab e e e aabe e e e nb e e e saneeesneee s 2058
25.3.1 FUNCHONAI OVEIVIEW.......coiiiiiiiieie ettt h ettt a et e et e e bttt e eh b e e eabe e e e bt e e e enbe e e ebeeeaebneeeanbeeenans 2059
25.3.2 AvAIlable SPEEA IMOUES.........eiiiiiiie ettt bttt b e e bt e e et st e e ea e e et s 2061
AR R 1] (=T 4 (U] o) T PSPPSR OU PP OPPPPTPSPO: 2061
AR WoToTo] o= 1ot Q@] o =Ty 1 (o]0 HNN PPV OPPR 2062
25.3.5 Command SeqUENCE FIOWCNAITS. ..........ciiiiiiiiiiie ettt ettt e et e e e e e e b e e e aaee 2062
25.4 Initialization and CONfIGUIALION. ..........iiiiiii ettt re ettt et e e e s e e e bt e e e naneeesneee s 2069
ARl VO =T 11 (] T PRSP OPPPP PPN 2071
26 INEEI=-IC SOUNM (I2ZS).........ooeieieeeeeeeeee ettt ettt ettt e ettt et et s et e s et et e s et et et e se s et et esn s et et esese et et esessesesetens s eseteneas 2090
PG I (a1 1 (oo (U1 i o o OSSP OPPPPUPPRN 2091
P = (o Tt QB IT= o -4 o FO PSP PP PUPR 2091
PR O (o Tod [ N g1 (= Tex (1 S PP PR PSPPI 2092
26.4 SIiGNal DESCIIPTIONS. ...ttt ettt ettt et e bt e e ettt oottt e e b bt e e aa bt e e eab et e ek b e e e ea bt e e e Re e e e ah b e e e abe e e e ne e e e anre e e e 2093
A RN ¥ gl 1o g Fo I T=r Yo7y o] 1T ] o P PSPPI 2093
26.5.1 Pin CONTIGUIALION. .....oiiitiie ittt ettt h et e sa bt e e b bt e e sb bt e e aabe e e ebbe e e saneeeanbeeenans 2093
26.5.2 Serial FOrmat ConfIGUIAtioN...........oiuiiiiiiii ettt e e e et bt s sb e e e e e e e ebb e e e eane e e sneee s 2093
26.5.3 12S FOrMAt SCREMALIC. .......c.vcvevieeeieeeieeeeee ettt e et e ettt et s e s et et s et e s e st s s et etese s et etesean s esesesnasasesis 2093
26.5.4 Left-JUSTIFIEA (LR ). ittt e bttt a et e e bt e e sttt e sab e e e e abb e e e eate e e nnes 2094
26.5.5 RIGE-JUSTITIEA (RUF)...ceeiitiiitee ettt a ettt e bttt e ea et e et et e e sttt e san e e e e ba e e e ate e e nanes 2094
28.5.8 DSttt ettt bt e Eeeeh e e oAbt e aR et A b e R £t e bt e oAbt e Rt e eAbeenEeeenbeeeReeeteeeneeebeeenteeneeans 2095

P R I A O (o Te] Q @7o] a1l V] = 1 (o] o PO PSPPSR OPPR 2096

P N SR (=10 g L) VAl [ (= g =Tt T PP PR 2096
26.6.1 SAMPIE WOId LENG. ... ..ttt b e e et sb et e e b b e e et e e s nte e e nanee s 2096
26.6.2 Padding MECNANISM.......oiiiii ittt e et a e ea bt e et et e e b et e e ea b e e e e bt e e enn e e e a b e e 2096
R O T T g Lo 1Y =T o] o] o O PSP OPPPPTPRPN: 2097
26.6.4 SAMPIE StOrage iN IMEMIOTY.......eeiiiiiie ittt e a e e bt e bt e e ah b et e eabe e e s bt e e e asbe e e ebeeesabneeeanbeeenaes 2097
10 CC27xx SimpleLink™ Wireless MCU SWCU195A — DECEMBER 2024 — REVISED MAY 2025

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU195
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU195A&partnum=CC27xx

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
N R DY VN @ oT=T =1 (1] PSPPSR PP PR 2098
26.7 SAMPIESTAMP GENEIALOT . ......eiiitiie ittt e bt e e sttt e s b et e ek bt e e aabe e e sabee e e sab e e e eabbeeenteeenaneeean 2099
26.7.1 SAMPIESTAMP COUNTEIS. ... .ottt h ettt e a et e bt e e bt e e ek bt e ettt e e bt e e e asbe e e ebeeesanneeeanbeeenans 2100
S c- Ty U o T I o T 1= £ OSSP PTPRPPPR 2100
26.7.3 SAMPIESTAMP CAPIUIE. ... .ttt a et e et e e s et e sa bt e e ek b e e e st e e e sab e e e e abb e e e aate e e nnees 2101
26.7.4 Achieving Constant AUGIO LAtENCY........coouiiiiiii ittt e e b e et 2101
PRI = 4 (o) gl LY (=Te1 (o] o FO PSPPSRI 2101
PR U L1 o T PSPPSR 2102
26.9.1 SHAM-UDP SEOUENCE. ... .ottt e et ettt e bt e sa b et e e be e e s b bt e e aabe e e ebbe e e saneeeanbeeenans 2102
26.9.2 SHULAOWN SEQUENCE. ... ettt ettt e a ettt e ekt e e e st et a1 b et e e kbt e e e abe e e sabe e e e s bt e e eaneeesnneeeanbeeenane 2102
26.10 12S ConfIguration GUIAEIINE. ..............c.eeiieeieeieee ettt ettt ettt ettt as et et s s e s et essas et et eseaseseseseaneseseteneas 2102
P B VS R =T ] (=T £ T P PSP T PR UPPROI 2103
A o7 o 0 TSP 2136
P I (a1 1 (oo (U1 i o o OSSP PP OPPPP PPN 2137
P eV 3T (1] o LT P T PU SR TUPRI 2137
AR B[ 0F N IS0 o531 (=0 o OO P PR ORI 2137
27.4 MCAN FUNCHONAI DESCIIPION. .....eiittiiiieie ittt ettt ekt e ettt e sab e e e e eab e e e et ee e nnte e e saneeean 2138
27.4.1 OPEIatiNg IMOGES. ....coouiiie ittt h bttt e bttt oo a et e et et e e b et e e aa b et e et et e e abe et e anbe e e e bee e e enneeeabeeenan 2138
27.4.2 TIMESLAMP GENETATION. .....ceiiutiiiiiiie ettt ettt e bt e shb e e et e e e bt e e sh bt e e eabe e e ene e e e aa b e e e eabeeennneas 2147
27.4.3 TIMEOUL COUNTET......eeiiitiee ettt ekt e e sttt e £ bt e e ekt eoa st e e o be e e e st et e sanee e s bb e e e aate e e naneeesnnneeeas 2149
DA 3 =T g o[ T TSRS 2149
A R Bl =g To 11 To T PSPPSR U PP OPPPPTPRPO: 2156
27.4.6 FIFO AcknNowledge HanAING..........ouiiiiiiiiii ettt ettt ettt et e et e e b e e et eennees 2160
27.4.7 MCAN MESSAGE RAM...... oottt ettt e bttt o a bt e ekt e e sttt e sa b et e et bt e e ante e e saneeeenbneenaaee 2161
27.4.8 INTEITUPE REQUESTS ...ttt e bt e bttt e sab et e e be e e e b bt e e e s be e e ebee e e saneeeanbeeenans 2168
27.5 CC27 XX MOAN WWIBPPET.....eee ittt ettt a oottt e b e e s bt e e bt e o bt e e eab et e eabe e e e shb e e e eabe e e snteeenabeeeanbeeenans 2169
27.6 MCAN CIOCK ENADIE......cooiiiiiiii ettt ettt ettt ekt e e ettt e s bt e e e b bt e e sttt e saae e e e kb e e e aabeeesbeeeeanbeeenaee 2170
A e (o1 11e] =TI N o] PP SPUP RSP 2171
27.8 CANFD REGISIEIS. .....ceeiutiiiiitit ettt ettt ettt ettt h e e ettt e o b et e e eh b et oottt e o s et e e 1a b et e et et e e aab et e aabe e e anb e e e nnneeesneee s 2172
2 30 2 - Lo [T TSSOSO 2287
P24 B I a1 1 (oo (U1 i o o T PO OPPPUPP PP UPPRNE 2288
s A = (o Tt QB IT= o -1 4 o FO OSSP PP ROTPR 2288
28.3 OVEIVIBW. ...ttt etttk ettt o sttt ek et e ottt 44 s e et e oa b et 42 b e e 4o ea s et e 4a b et 4ok et e e e R R et e oAb et e e ae et e ean e e e e b r e e e nte e nanees 2288
28.3.1 RAAIO SUD-DOMI@INS. .....eiiiiiiiiiie ettt a et r et e e kbt e e st et e sab et e et be e e aabe e e sneeeeanbe e e e 2288
28.3.2 RAIO RAMS.....c ittt ettt e bt 1a et ookt e £ sttt oo a bt e e e R bt e e R et e e ea R et e e b bt e e eabe e e nne e e e anbe e e e 2289
28.3.3 DOOIDEII (DBELL)....cteeiiitee ettt etttk e e sttt e et e ek bt e e sttt e sabe e e et b e e e aabe e e sneeeeanbeeenan 2289
28.4 RAAIO USAGE MOEL........eeiiiiiiieiieee ettt h e et e ettt e e sttt oo e b et e e bttt e eab e e e s be e e e nb e e e nann e e e nnnee s 2290
P4 B S B 01 SO 1 To IV o1 (=Y a1 o T O PP PPPR 2290
28.5 LRFDDBELL REGISTEIS. .....ceiutiiiiitiieiitiee ettt sttt a e e bt o bttt ea et e ettt e e ae et e sa bt e e e be e e e eab e e e st e e e nnte e e nanees 2294
28.6 LRFDIMDIM32 REGISIEIS. .....uteiiiiteteittie ettt ettt ettt a e e bt e ettt e s et e et bt e e sttt e sabe e e e ebb e e e eab e e e nneeeesaneeean 2335
28.7 LRFDPBE REISIEIS. .....ceiitiiiititeiiiee ettt ettt ettt oottt e bt e e sttt e 1ab et e e b bt e e st et e saae e e e bb e e e anbeeesneeeeanbeeenaee 2439
28.8 LRFDPBES2 REGISIEIS. ...ttt ettt ettt b e a e oa e e bt e e ettt oo i b et e e b bt e e st et e s aae e e ek b e e e aabeeennreeeanbeeenaee 2570
28.9 LRFDRFE REGISTEIS. .....ceittiiiitiie ittt ettt ettt sttt e ettt e o bt e e sttt e 1ab e e e ek bt e e abe e e sane e e e kb e e e anbeeenaneeeeanneeeanee 2636
28.10 LRFDRFES2 REGISIEIS. .....eiiutiieiitteeettie ettt ettt b ettt ettt e et et e e sttt e sab et e e b bt e e st et e sabe e e ekt e e e anbeeesaneeeeanneeeanee 2786
28.11 LRFDRXF REGISTEIS. ... utieiitiie ettt ettt ettt a et e bt e e sttt e 1 e bt e e b et e e sttt e sabe e e e b b e e s anbeeesneeeeanbeeenas 2867
28.12 LRFDSZR REGISIEIS. .....eeiietiiiiiiete ittt ettt ettt ettt o bttt oo a et e ettt e o bttt e 1a bt e e et bt e e sttt e eabe e e e nb e e e enneeesneee s 2869
28.13 LRFDTREC REGISIEIS. ... .eiiitiieiitit ettt ettt ettt ekt e ettt o bt e e s et e ettt e e be e e e eab et e ebe e e e anb e e e st eeeenteeenaneas 2875
28.14 LRFDTXE REGISIEIS. ...ttt ettt ettt e ekttt o ettt e o bt e e a bt e oo ettt e e kbt e e an b et e nane e e e bt e e e anteeenanes 2886
29 REVISTON HISTOTY......ooiiiiiiiii ettt e bt hb et oo s bt e e bt e oo h bt e e et et e ebb e e e eab e e e eabe e e s neeeenaneeean 2888
SWCU195A — DECEMBER 2024 — REVISED MAY 2025 CC27xx SimpleLink™ Wireless MCU 11

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU195
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU195A&partnum=CC27xx

13 TEXAS

INSTRUMENTS

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

12 CC27xx SimpleLink™ Wireless MCU SWCU195A — DECEMBER 2024 — REVISED MAY 2025

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU195
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU195A&partnum=CC27xx

Preface

Read This First

i3 TEXAS INSTRUMENTS

About This Manual

This document is organized into sections that correspond to each major feature; it explains the features

and functionality of each module, and it also explains how to use them. For each feature, references are
given to the documentation for the driver of the corresponding operating systems. This document does not
contain performance characteristics of the device or modules, which are gathered in the corresponding device
data sheets. This manual is intended for system software developers, hardware designers, and application
developers.

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

Devices

The CC27xx device platform features different memory sizes, peripherals, and package options. All devices are
centered around an Arm® Cortex®-M33 series processor that handles the application layer and protocol stack.

Register, Field, and Bit Calls
The naming convention applied for a call consists of:

» For aregister call: <Module name>.<Register name=>; for example: UART.UASR
+ For a bit field call:
— <Module name>.<Register name>[End:Start] <Field name> field; for example, UART.UASR[4:0] SPEED
bit field
— <Field name> field <Module name>.<Register name>[End:Start]; for example, SPEED bit field
UART.UASR[4:0]
* For a bit call:
— <Module name>.<Register name>[pos] <Bit name> bit; for example, UART.UASR[5] BIT_BY_CHAR bit
— <Bit name> bit <Module name>.<Register name>[pos]; for example, BIT_BY_CHAR bit UART.UASR][5]
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Related Documentation
The following related documents are available on the CC27xx device product pages at www.ti.com:

1. CC2745R10-Q1:
+ CC2745R10-Q1 data sheet and errata (Technical Documents)

Note

This list of documents was current as of this publication date. Check the website for additional
documentation, application notes, and white papers.

Additionally, related documentation follows:

1. The Institute of Electrical and Electronics Engineers, Inc., IEEE Standard Test Access Port and Boundary
Scan Architecture, IEEE Std 1149.1a 1993 and Supplement Std. 1149.1b 1994 (see IEEExplore.ieee.org)

2. The Institute of Electrical and Electronics Engineers, Inc., IEEE 1149.7 Standard for Reduced-Pin and
Enhanced-Functionality Test Access Port and Boundary-Scan Architecture (see IEEExplore.ieee.org)

3. National Institute of Standards and Technology, NIST Special Publication 800-38A, Recommendation for
Block Cipher Modes of Operation Methods and Techniques (see NIST.gov)

4. National Institute of Standards and Technology, NIST Special Publication 800-38D, Recommendation for

Block Cipher Modes of Operation: Galois/Counter Mode (GCM) and GMAC (see NIST.gov)

National Institute of Standards and Technology, FIPS 197, Advanced Encryption Standard (AES) (see

NIST.gov)

Bluetooth SIG, Inc., Bluetooth Specification versions 4.0, 4.1, 4.2, and 5.3 (see Bluetooth.com)

Cortex-M33 Devices Generic User Guide (see documentation at Arm.com)

Cortex-M33 Technical Reference Manual (see documentation at Arm.com)

Arm®v6-M Architecture Reference Manual (see documentation at Arm.com)

O Arm® Debug Interface V5 Architecture Specification (see documentation at Arm.com)

o

—‘“3.°°.\'9"
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Trademarks

SimpleLink™ is a trademark of Ti.

SmartRF™ are trademarks of Texas Instruments.

TrustZone-M™ is a trademark of Arm.

Motorola™ is a trademark of Motorola, Inc..

Arm®Cortex® are registered trademarks of Arm Limited (or its subsidiaries) in the US and/or elsewhere.
Bluetooth® is a registered trademark of Bluetooth SIG, Inc..

All trademarks are the property of their respective owners.
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Chapter 1
Architectural Overview

i3 TEXAS INSTRUMENTS

The CC27xx SimpleLink™ low-power wireless and high-performance MCUs provide solutions for a wide range
of applications. To help the user develop these applications, this user's guide focuses on the use of the
different building blocks of the devices. For detailed device descriptions, complete feature lists, and electrical
specifications, see the data sheet for the specific device. The following subsections provide easy access to
relevant information and guide the reader to the different chapters in this document.

The CC27xx SimpleLink low-power and high-performance MCUs are optimized for low power, while providing
fast and capable MCU systems to enable short processing times and high integration. The combination of

an Arm® Cortex®-M33 processing core at 96MHz, flash memory, and a wide selection of peripherals makes

the CC27xx specifically designed for single-chip implementation or network processor implementations of lower-
power RF nodes. A hardware security module and implementation of TrustZone™ enable hardening of the
device against security challenges.

1.1 Target APPIICALIONS. ...... ...ttt e ettt e ettt e e st e e ek et e e eat et e nnee e e sane e e e atneenenneeenanneeenneenan 17
I 131 (oY [0 T o T o T TP PSPPSR 18
1.3 ArM® COrtEX® IMB3.......oooiiiiiiieeieceeeee ettt ettt ettt ea et et e s et ese et eseeseae e s easeseas e s e s et e s eseesessesensesensasensane s anseneneenensanenes 20
I 30 1 B0 T o =0 ) PP 21
I o ST o o] T3] =T 1T 21
LI 3 T [ T U P PP PPN 23
1.7 Hardware Security MOAUIE.................. oottt e e e e et e e e bt e e st e e e e e e et et e eanre e e nanes 23
1.8 AES 128-Bit CryptographiC ACCEIEIAtOr...............ooiiiiiiiiii et e e e et e e e e sneee s 23
1.9 System TIMEE (SYSTIM).... ..ottt et ettt ee e e e e e beeeeeeaaaaeeeeeeesaeseeeeeeasbaaeeeesassbeeeeeeansseeeeesansanaaaesn 23
1.10 General PUrPOSE TIMEIS (LGPT).......coiiiiiiiiiieiiiie ettt et e et e eesa bt e e ante e e eaaeeeanbe e e aneeesanseeeanbeeesnneeeanneean 24
1.11 Always-ON (AON) or Ultra-Low Leakage (ULL) DOM@iN.............coooiiiiiiiiiiiiie e e e e neeeean 24
1.12 DIr@CE MEIMOIY ACCESS...... ..ot e oottt e e e e aeteeee e e aateeee e e e anseeee e e e nbseeeaeaannseeeaaeaannbeeaeeeaanbnneaaeaannns 25
1.13 System CONtrol AN CIOCK...........co.uiiiiiii ettt et e e et s e e e aa e e e e se e e e ann e e e e ne e e anne e e ennneesnneenn 25
1.14 CommuNICatioN PeriPREIalS. ............oooiiiiiii ettt e ettt e et e e s et e enb e e e anneeesneee s 26
1,15 Programmable [OS.............ouuiiiiiiiieiee ettt e e e ettt e e e e e e et e e e e eaataaeeeeeeanaeseeaeeeeanbaeeaeeaannnteeaeeeannreeaeeeanraneeaean 28
1.16 Algorithm Processing Unit (APU)..........ooo oottt ettt e e st e e e bt e e antee e saseeeeaaseeeanteeesneeeesnneeean 28
1.17 Serial Wire DeBUG (SWWD)....... ... it ettt e e ettt e et eesa e teeamteeeaneeeeamseeeamseeeeaneeeeamneeeamnaeeeannneeamneeeeanneeeanneas 29
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1.1 Target Applications
The device is positioned for low-power wireless applications, such as:

* Automotive
— Car access and security systems
» Passive entry passive start (PEPS)
» Phone as a key (Paak)
* Remote keyless entry (RKE)
— Advanced driver assistance systems (ADAS)
* Home and building automation
» Consumer electronics
* Mobile phone accessories
* Sports and fithess equipment
» HID applications
* Grid infrastructure
— Solar inverter
— E-meter
+ Lighting control
» Alarm and security
» Electronic shelf labeling
* Proximity tags
* Medical electronics
— Glucose monitor
— Heart rate sensor
* Remote controls
* Smart metering
* Asset tracking
*  Wireless sensor networks
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1.2 Introduction

The block diagram shows the building blocks of the CC27xx platform. The following sections provide an
overview of the features of the CC27xx.

Figure 1-1. CC27xx Block Diagram

CC27xx devices have the following features:

.

Arm® Cortex® M33 processor core

— Arm® Cortex® SysTick timer

— Nested Vectored Interrupt Controller (NVIC)
— TrustZone ™

— Alinstruction extensions (TINIECDE)

Clocks

— 96MHz RC oscillator and 48MHz crystal oscillator with internal doubler to 96MHz

— 32kHz crystal oscillator and 32kHz RC oscillator

— 79MHz to 98MHz tunable RC oscillator for audio and CAN-FD applications

On-chip memory

— Up to 1MB of in-system programmable flash

— Up to 162KB of ultra-low leakage SRAM, optionally with parity (up to 144KB) Retained in standby mode.
Power Management

— Wide supply voltage range

— Efficient on-chip DC/DC converter for reduced power consumption

— Flexible low-power modes allowing low energy consumption in duty-cycled applications
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Advanced Serial Integration

Universal asynchronous receiver-transmitter (UART)
Inter-Integrated Circuit (12C)

Serial peripheral interface (SPI)

CAN-FD

Inter-Integrated Circuit Sound (12S)

System Integration

Direct memory access controller (uUDMA)

Up to four general-purpose timers capable of pulse width modulation (PWM), synchronization, capture,
counting, and quadrature decoding

32kHz real-time clock (RTC)

Watchdog timer

System Timer (SYSTIM) with the same time base as RTC but down to 250ns resolution

Battery Monitor: On-chip temperature and supply voltage sensing

GPIO with normal or high-drive capabilities

GPIO with analog capability for ADC and comparator

GPIO split rail support

Configurable pin multiplexing

Low power comparator

12bit ADC, 1.2Mbps with external reference, 260kbps with internal reference, up to 8 external ADC inputs
1x Algorithm Processing Unit (APU) for applications such as Bluetooth channel sounding post-processing
or ML feature extraction or digital signal processing like FFT, and so on

Hardware Security Module (HSM) with proprietary controller and dedicated memories supporting
accelerated cryptographic operations and secure key storage:

» AES 128- or 256-bit crypto accelerator

» ECC (up to 521 bits), RSA (up to 3072 bits) public key accelerator

»  SHA-2 (up to 512 bits) accelerator

» True random number generator

* HSM firmware update support

» DPA (Differential Power Analysis) countermeasures (AES, ECDSA)

» Separate AES 128-bit crypto accelerator (LAES) for latency critical link-layer crypto operations
» Secure boot and secure firmware updates

+ Cortex®-M33 TrustZone-M™, MPU, memory firewalls for software isolation

» Voltage glitch monitor (VGM), Electromagnetic fault injection (EMFI) sensors

+ 1S021434 Automotive Cybersecurity Compliant

+ Global Platform SESIP (Security Evaluation Standard for loT Platforms) Level 3 and Arm® PSA
(Platform Security Architecture) Level 3 Certification

Arm® SWD debug interface

Instrumentation Trace Macrocell (ITM) and Data Trace and Watchpoint Unit (DWT) support

2.4GHz RF transceiver compatible with Bluetooth® 5.4 Low Energy and IEEE 802.15.4 PHY and MAC
Integrated Balun

Output power up to +20dBm with temperature compensation and integrated RF switch

Wireless protocol support:

Bluetooth® 5.4 Low Energy

Ready for upcoming Bluetooth® Channel Sounding (High Accuracy Distance Measurement)
Thread, Zigbee®, Matter

Proprietary systems

For packaging options, see the device-specific data sheet

For applications requiring extreme conservation of power, the CC27xx device features a power-management
system to efficiently power down the device to a low-power state during extended periods of inactivity. A power-
up and power-down sequencer, a 32-bit sleep timer (an RTC) with interrupt capabilities, and ultra-low-leakage
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(ULL) RAM with retention in all power modes (except device shutdown mode) positions the MCU for battery

applications. The CC27xx device platform offers the advantages of the widely available development tools of
Arm® | SoC infrastructure IP applications, and a large user community. Additionally, the microcontroller uses
Arm® Thumb®-compatible Thumb-2 instruction set to reduce memory requirements.

Tl offers a complete support package to assist in getting to market quickly, with evaluation and development
boards, white papers and application notes, an easy-to-use peripheral driver library, a Software Development Kit
(SDK) with qualified wireless protocols, and a strong support, sales, and distributor network.

1.3 Arm® Cortex® M33

The following subsections provide an overview of the Arm® Cortex® M33, the integrated system timer (SysTick),
and the NVIC.

1.3.1 Processor Core
The CC27xx device is designed around an Arm® Cortex® M33 processor core.
Features of the processor core are as follows:

*  Arm®v8-M architecture with mainline extension
e Thumb/Thumb-2 subset instruction support

» 3-stage pipeline

« Software security:

— TrustZone™ for Arm®v8-M, with a Security Attribution Unit of up to eight regions
— Stack limit boundaries and checking

« DSP extension: including all the V8.1-M DSP/SIMD instructions.

* Floating Point Unit (FPU): single precision floating point unit, IEEE 754 compliant

* Memory Protection Unit (MPU) with eight regions for the secure state (MPU_S) and eight regions for the
non-secure state (MPU_NS)

» Eight regions of the Security Attribute Unit (SAU)

» 24-bit SysTick timer for each security domain

* Integrated Nested Vectored Interrupt Controller (NVIC) supporting Non-Maskable Interrupt (NMI)

* Low-power sleep modes

— Arm® SLEEP maps to the device's idle power mode.

— Arm® DEEPSLEEP maps to the device's standby power mode.
» Serial Wire Debug ports with up to eight breakpoints and four watchpoints
« Data Watchpoint and Trace Unit (DWT) and Instrumentation Trace Macrocell (ITM)
« CDE instruction extensions for Neural Network processing

1.3.2 SysTick Timer

The Arm® Cortex® M33 processor includes an integrated Systick Timer. SysTick provides a simple, 24-bit,

clear-on-write, decrementing, wrap-on-zero counter with a flexible control mechanism. The counter can be used

in several different ways, for example:

» Avariable rate alarm or signal timer—the duration is range-dependent on the reference clock used and the
dynamic range of the counter

* A simple counter used to measure time to completion and time used

* An internal clock-source control based on missing or meeting durations

1.3.3 Nested Vectored Interrupt Controller

The CC27xx device controller includes the Arm® NVIC. The NVIC and Arm® Cortex® M33 prioritize and handle
all exceptions in handler mode. The processor state is automatically stored to the stack on an exception

and automatically restored from the stack at the end of the interrupt service routine (ISR). The processor
supports tail-chaining, that is, back-to-back interrupts can be performed without the overhead of state saving
and restoration. Software can set priority/preemption grouping in eight levels on internal CPU exceptions and
interrupts.
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Features of the NVIC include:

+ Deterministic, fast interrupt processing

» External non-maskable interrupt (NMI) signal available for immediate execution of NMI handler

* Dynamically reprioritizable interrupts

+ Exceptional interrupt handling through hardware implementation of required register manipulations
+ TrustZone ™ security attribuition

1.3.4 System Control Block (SCB)

The system control block (SCB) provides system implementation information and system control (configuration,
control, and reporting of system exceptions).

1.3.5 Tl Machine Learning Instruction Extensions

The M33 core has extended neural net instructions to support TINIE. There are implemented Custom Datapath
Extensions (CDE) in the Cortex-M33 to accelerate machine learning algorithms to support TI (New Product
Update) NPU-APIs. Please see Section 2.4.4 for more information on Tl-specific CDE implementations.

1.4 On-Chip Memory
The following subsections describe the on-chip memory modules.
1.4.1 SRAM

The CC27xx devices have up to 162KB of low-leakage, on-chip SRAM with retention in all power modes except

Shutdown. Data can be transferred to and from the SRAM using the micro DMA (uDMA) controller. The ultra-low
leakage system static RAM (SRAM) can be used for both the storing data and executing code. System SRAM

is always initialized to zeroes upon code execution during boot. The memory can be configured to use parity for

soft error mitigation, in which case up to 144KB of SRAM can be used.

1.4.2 FLASH

The flash block provides an in-circuit programmable, nonvolatile program memory for the device. Up to 1TMB
of flash memory is organized as a set of 2KB sectors that can be individually erased. Erasing a sector causes
the entire contents of the sector to be reset to all 1s. These sectors can be read-only protected. Write/erase
protected sectors cannot be erased or programmed, protecting the contents of those sectors from being
modified. In addition to holding program code and constants, the nonvolatile memory allows the application
to save data that must be preserved so that the data is available after restarting the device. Using this feature
lets the user use saved network-specific data and avoids the need for a full start-up and network find-and-join
process.

The HSM will reserve a section of flash memory (64—128KB)

The flash memory is organized in two banks of 512KB each. The device supports continued reading/executing
from one bank while a write or erase operation is underway in the other.

1.4.3 ROM

The ROM is preprogrammed with a boot sequence, hardware APIs (HAPI), and a serial bootloader (SPI or
UART).

1.5 Power Supply System

There are multiple voltage levels in use on the CC27xx to effectively optimize the power consumption of various
modules operating in different power modes. Figure 1-2 shows an overview of the supply system.
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Figure 1-2. Supply System

1.5.1 VDDS
The battery voltage on the CC27xx device is called VDDS (supply).

Note
All VDDS pins must be at the same voltage level.

1.5.2 VDDIO
This VDDIO supply powers the split rail 10 supply for some GPIOs.

VDDIO split rail I/0 supply enables using a different I/O supply rail compared to the main VDDS supply rail.

This enables applications to interface with other system components at a different voltage level compared to the
main VDDS power supply level. GPIOs supplied by VDDIO and VDDS supplies are listed in orange and blue,
respectively, in Figure 6.1 RHA Pinout in the data sheet. The voltage rails supplied on VDDS and VDDIO pins
can ramp up and down in any order, independent of each other, and any combination of VDDS and VDDIO
supplies being unpowered can be supported indefinitely. This simplifies the system-level power supply design,
where it is not needed to control the availability or ramp up or down the sequence of these supplies at the
VDDIO and VDDS pins.

1.5.3 VDDR

The two VDDR (regulated) pins are normally powered by one of the internal regulators. VDDR operates at 1.5V.
For the lowest power, Tl recommends using the internal DC/DC regulator. Using the Global LDO is also an
option. See Section 6.3.1 for further details on this configuration.

Note
The VDDR pins cannot be used to supply external circuitry.
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1.5.4 VDDD Digital Core Supply

The digital core of the CC27xx device is supplied by a 1.32V regulator connected to VDDR. The output of this
regulator requires an external decoupling capacitor for proper operation. this capacitor must be connected to the
VDDD pin.

Note
The VDDD pin cannot be used to supply external circuitry.

When the device is in standby, a small low-power regulator (ULDO) with limited current capacity supplies the
digital domain to ensure enabled modules still have power.

1.5.5 DC/DC Converter

The on-chip buck-mode DC/DC converter provides a simple way to reduce the power consumption of the
device. The DC/DC converter is integrated into the supply system and handles bias and clocks automatically
through the system controller. The DC/DC converter is controlled through the PMCTL.VDDRCTL register. To
enable the DC/DC converter when the system is active, the PMCTL.VDDRCTL[0] SELECT bit must be set.
The DC/DC converter is also used periodically when the device is in Standby mode to maintain voltage on the
VDDR domain. The output voltage of the DC/DC regulator is trimmed to 1.5V. The voltage level is controlled
automatically by the device and cannot be changed by the user.

Note
The DC/DC regulator output cannot be used to supply external circuitry.

1.6 Radio

The CC27xx device provides a highly integrated low-power 2.4GHz radio transceiver with support for multiple
modulations and packet formats. The radio subsystem provides an interface between the MCU and the radio
transceiver, which makes it possible to issue commands, read status, and automate and sequence radio events.
The RF path incorporates a balun to reduce system component count and simplify the design process.

1.7 Hardware Security Module

The CC27xx devices have an integrated hardware security module (HSM) supporting an isolated environment
for cryptographic operations, key management, secure counters, and random number generation operations.
AES and SHA-2 algorithms are protected from differential power analysis (DPA) side-channel attacks.

The HSM also contains a FIPS-compliant True Random Number Generator (TRNG) and nonvolatile monotonic
counters. The HSM also supports HSM firmware validation by HSM ROM and secure HSM firmware updates.

1.8 AES 128-Bit Cryptographic Accelerator

The CC27xx devices also integrate an AES-128 cryptography hardware accelerator (separate from the HSM),

to support latency-critical link-layer encryption/decryption operations prescribed by the wireless protocols. This
AES accelerator can get keys commissioned from the HSM or be used fully independently of the HSM. The AES
hardware accelerator supports the following block cipher modes and message authentication codes:

* AES ECB encrypt

» AES CBC encrypt

* AES CTR encrypt/decrypt

*+ AES CBC-MAC

* AEC CCM (uses a combination of CTR + CBC-MAC hardware via software drivers)

» Software implementation of AES GCM cipher mode using LAES for low-level cryptographic operations is
supported.

1.9 System Timer (SYSTIM)

The SYSTIM is a 34-bit, 6-channel wrap-around timer with a per-channel selectable 32b slice with either a 1us
resolution and 1h11m35s range or 250ns resolution and 17m 54s range. All channels support both capture and
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single-shot compare (posting an event) operations. One channel is reserved for system software, three channels
are reserved for radio software, and two channels are freely available to user applications.

For software convenience, there is a hardware synchronization mechanism that automatically ensures that

the RTC and SYSTIM share a common time base (albeit with different resolutions/spans). For software
convenience, a hardware synchronization mechanism automatically ensures that the RTC and SYSTIM share

a common time base. Another software convenience feature is that SYSTIM qualifies any submitted compare
values so that the timer channel immediately triggers if the submitted event is in the immediate past (4.294s with
1us resolution and 1.049s with 250ns resolution).

1.10 General Purpose Timers (LGPT)
General-purpose timers can be used to count or time external events that drive the timer-input pins.

The general-purpose timer module (LGPT) contains up to four LGPT blocks with the following functional options.
To determine which timers support which functions, see the device-specific data sheet:
* 16-bit or 32-bit counter width

» Three Capture/Compare channels per timer

* One-shot or periodic counting

» Time counting between edges and edge counting

» Input filter on each of the channels for all timers

» 15 different channel Capture/Compare actions

* PWM Generation with programmable deadband insertion and park on fault mode

* IR Signal generation

* Quadrature decoding (QDEC)

» Timer synchronization and chaining

» Efficient transfers using the uDMA controller

1.11 Always-ON (AON) or Ultra-Low Leakage (ULL) Domain

The AON/ULL domain contains circuitry that is always enabled, except for in the shutdown power state (where
the digital supply is off). For more information on power states, see Chapter 6.

This domain includes the following modules.
1.11.1 Watchdog Timer

The watchdog timer is used to regain control when the system fails because of a software error or when an
external device fails to respond properly. The watchdog timer can generate a reset when a predefined time-out
value is reached.

The watchdog timer runs on a 32kHz clock rate and operates in device active, idle, and standby modes and
cannot be stopped once enabled.

1.11.2 Battery and Temperature Monitor

A battery voltage monitor is available in the CC27xx device. The battery and temperature monitor allows

an application to continuously monitor on-chip temperature and supply voltage and respond to changes in
environmental conditions as needed. The module contains window comparators to interrupt the system CPU
when the supply voltage or temperature go beyond defined windows. These events can also be used to wake up
the device from Standby mode through the Always-On (ULL/AON) event fabric.

1.11.3 Voltage Glitch Monitor (VGM)

A Voltage Glitch Monitor is present in the system to trigger a system reset if very fast voltage changes on the
digital voltage supply occur, as such changes can cause localized corruption of the digital state.

The CC27xx devices support the VGM on-chip to mitigate security risks from low-cost and low-effort physical
non-invasive fault attacks. The VGM is enabled by default during device boot time operation and can be
configured to be operational during application runtime operations based on application security needs.
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1.11.4 Real-Time Clock (RTC)

The RTC can be used to wake the CC27xx device from any state where the RTC is active. The RTC contains
one capture and one compare channel. With software support, the RTC can be used for clock and calendar
operations. The RTC is clocked from the 32kHz RC oscillator or the 32kHz crystal oscillator. The RTC has a
recovery mechanism to keep the clock through software-initiated resets.

1.11.5 Low Power Comparator

The low power comparator is an ultra low-power clocked (on CLKLF) comparator that can be used for medium
accuracy, low speed operations where power consumption is the main concern. Typical applications are wake-up
on analog events like power supply monitoring or external transducers that generate analog output signals. The
comparator includes input multiplexers on both signal (positive) side and reference (negative) side, a capacitive
divider for low-power division of either the reference signal or the input signal, and programmable hysteresis that
can be configured to trigger on both low and high comparator output. The low power comparator is also active in
Standby mode.

1.12 Direct Memory Access

The CC27xx device includes a DMA controller, known as uDMA. The uDMA controller provides a way to offload
data transfer tasks from the Arm Cortex M33 processor, allowing more efficient use of the processor and the
available bus bandwidth. The yuDMA controller can perform transfers between memory-and-memory or between
memory-and-peripherals. Channels in the uDMA are multiplexed between each supported on-chip module and
can be programmed to automatically perform transfers between peripherals and memory when the peripheral is
ready to transfer more data.

1.13 System Control and Clock

System control determines the overall operation of the CC27xx device. System control provides information
about the devices, controls power-saving features, controls the clocking of the devices and individual
peripherals, and handles reset detection and reporting.
* Power Control:
— On-chip fixed DC/DC converter and Global low drop-out (GLDO) voltage regulators
— Handles the power-up sequencing, power-down sequencing, and control for the core digital-logic and
analog circuits
— Low-power options for on-chip modules:
» Software controls shutdown of individual peripherals and memory.
* SRAM is retained in all power modes except shutdown.
— Configurable wake up from standby by RTC or any 10C interrupt
— Voltage supervision circuitry
» Multiple clock sources for microcontroller system clock:
— High Frequency Clock:
» Clock doubler: Provides 96MHz clock to core digital functions
* RC oscillator (HFOSC): on-chip 96MHz RC oscillator
» External oscillator (HFXT): external 48MHz crystal oscillator connected across the X48P input and
X48N output pins.
» Radio operation requires the external oscillator.
+ Auxiliary Frequency Oscillator (AFOSC): The 80/90.3168/98.304MHz AFOSC is used as the high-
frequency clock for generating needed frequencies to support for CAN-FD and audio 12S operations.
The AFOSC tracks the HFOSC, which in turn, tracks its accuracy against the external 48MHz crystal
(HFXT). AFOSC can generate 79, 80, 86, 90.3168, and 98.304MHz clock frequencies with a 10ppb
tracking accuracy from HFOSC.
— Low Frequency Clock:
* RC oscillator (LFOSC): on-chip 32kHz RC oscillator.
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» External oscillator (LFXT): external 32.768kHz crystal oscillator connected across the X32P input and
X32N output pins

» Designed for accurate RTC operation or synchronous network timing

* Used during power-saving modes and for RTC

1.14 Communication Peripherals

The CC27xx device platform supports both asynchronous and synchronous serial communication including:
*  UART module

+ 12C module

*  SPI module

*  CAN-FD module

+ 1S module

The following subsections provide more detail on each of the communication modules.
1.14.1 UART

A UART is an integrated circuit used for TTL serial communications. A UART contains a transmitter (parallel-to-
serial converter) and a receiver (serial-to-parallel converter).

The CC27xx device includes a fully programmable UART. The UART can generate individually masked
interrupts from the receive (RX), transmit (TX), modem flow control, and error conditions. The module generates
one combined interrupt when any of the interrupts are asserted and are unmasked.

The UART has the following features:

* Programmable baud rate generator allowing speeds up to 3Mbps
* Separate 8 x 8 transmit (TX) and 8 x 12 receive (RX) first-in first-out (FIFO) buffers to reduce CPU interrupt
service loading
* RX/TX FIFOs can be reconfigured to a 16x8b TX FIFO for unidirectional output
* Programmable FIFO length, including 1-byte deep operation, providing conventional double-buffered
interface
* FIFO trigger levels of V4, V2, %
* Line-break generation and detection
» Fully programmable serial interface characteristics:
— 5,6, 7, or 8 data bits
— Even, odd, stick, or no parity bit generation and detection
— 1 or 2 stop-bit generation
* FIFO, RX FIFO RX time-out, modem status, and error conditions
» Standard FIFO-level and end-of- transmission interrupts.
» Efficient transfers using micro direct memory access controller (UDMA):
» Separate uDMA channels for transmit and receive.
— Receive a single request asserted when data is in the FIFO; a burst request asserted at programmed
FIFO level.
— Transmit single request is asserted when there is space in the FIFO; burst request is asserted at the
programmed FIFO level.
* Programmable hardware flow control
» Support for standard Infrared Data Association (IrDA) and low-power IrDA protocols
* Provision to combine both TX and RX FIFOs in transmit mode

1.14.2 ’C

The I2C bus provides bidirectional data transfer through a 2-wire design (a serial data line SDA and a serial clock
line SCL). The I2C bus interfaces to external 12C devices such as serial memory (RAM and ROM), networking
devices, LCDs, tone generators, and so on. The 12C bus can also be used for system testing and diagnostic
purposes in product development and manufacturing.

The CC27xx device includes an 12C module with the following features:
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+ Devices on the 12C bus can be designated as either a controller or target:
— Supports both transmitting and receiving data as either a controller or a target
— Supports simultaneous controller and target operation
+ Four I2C modes:
— Controller transmit
— Controller receive
— Target transmit
— Target receive
* Two transmission speeds:
— Standard (100kbps)
— Fast (400kbps)
» Controller and target interrupt generation:
— Controller generates interrupts when a TX or RX operation completes (or aborts due to an error)
— Target generates interrupts when data is transferred or requested by a controller or when a START or
STOP condition is detected
— Controller with arbitration and clock synchronization, multicontroller support, and 7-bit addressing mode

1.14.3 SPI

The SPI module is a 3-wire or 4-wire bidirectional communication interface that converts data between parallel
and serial formats. The SPI performs serial-to-parallel conversion on data received from a target device and
performs parallel-to-serial conversion on data transmitted to a target device. The SPI can be configured as either
a controller or a peripheral device. As a peripheral device, the SPI can be configured to disable the SPI output,
which allows coupling of a controller device with multiple peripheral devices. The TX and RX paths are buffered
with separate internal FIFOs.

The SPI also includes a programmable bit rate clock divider and prescaler to generate the output serial clock
derived from the input clock of the SPI. Bit rates are generated based on the input clock; see the device-specific
data sheet for maximum bit rates.

The SPI module supports the following features:

* Programmable interface operation for Motorola SPI (3-wire and 4-wire), MICROWIRE, or Tl Synchronous
Serial format
» Configurable as a controller or a peripheral on the interface
* Programmable clock bit rate and prescaler
* CRCS8-CCITT or CRC16-CCITT CRC capability and auto insertion in TX upon underflow
« Separate transmit (TX) and receive (RX) first-in first-out buffers (FIFOs)
— If Data Size Select (DSS) is 4 to 8 bits FIFOs are 16 locations deep and 8 bits wide
— If Data Size Select (DSS) is 9 to 16 bits FIFOS are 8 locations deep and 16 bits wide
* Programmable data frame size from 4 bits to 16 bits (controller mode) or 7 to 16 bits (peripheral mode)
* Internal loop-back test mode for diagnostic and debug testing
* Interrupts for transmit and receive FIFOs, overrun and time-out interrupts, and DMA done interrupts
» Efficient transfers using micro direct memory access controller (uUDMA):
— Separate channels for transmit and receive
— Receive single request asserted when data is in the FIFO; burst request asserted when FIFO contains a
configurable number of entries
— Transmit single request asserted when there is space in the FIFO; burst request asserted when FIFO
contains a configurable number of entries

1.14.4 CAN-FD

The Controller Area Network Flexible Data-Rate (CAN-FD) module supports both CAN, CAN 2.0 and CAN-FD
protocols

« Conforms with CAN Protocol 2.0 A, B, and ISO 11898-1:2015
* Full CAN FD support (up to 64 data bytes)
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* AUTOSAR and J1939 support

* Up to 32 dedicated Transmit Buffers

» Configurable Transmit FIFO, up to 32 elements

» Configurable Transmit Queue, up to 32 elements

» Configurable Transmit Event FIFO, up to 32 elements
* Up to 64 dedicated Receive Buffers

« Two configurable Receive FIFOs, up to 64 elements each
* Up to 128 filter elements

* Loop-back mode for self-test

* Maskable interrupt, two interrupt lines

« ECC check for Message RAM

*  Power-down and wakeup support

* Timestamp Counter

1.14.5 I’S

The I12S interface is used to handle digital audio and can also be used to interface pulse-density modulation
(PDM) microphones. An 12S module enables the CC27xx device to communicate with external devices like
codecs, DAC, ADCs, or DSPs. The devices only support audio streaming formats like 1S, RJF, LJF, and DSP;
the devices do not support configuration of external devices. The CC27xx device platform supports both external
and internally generated bit clock and word clock (BCLK and WCLK).

1.15 Programmable I/Os

I/0O pins offer flexibility for a variety of connections. The CC27xx device supports configurable 1/O pins that can
be multiplexed to digital and analog peripherals through the 1/O Controller. For information on what pins can be
multiplexed to what peripherals, see the device-specific data sheet.

* Up to 23 GPIO (6x6 package)

» Up to 6 high drive strength pins, drive strength is configurable for high drive 1/Os. Drive strength must be set
to AUTO where I/Os automatically use the drive strength required to support a 12MHz toggle rate based on
measured VDDS voltage

» Up to eight analog-capable IOs

» Support for split rail application, some I0s are driven by VDDS and some by VDDIO

* Programmable control for GPIO interrupts:

— Interrupt generation masking per pin
— Edge-triggered on rising or falling edges

* Can initiate a uDMA transfer

* Pin state can be retained during all sleep modes

*  Wake-up from IOC supported on all pins in all power modes

» Pins configured as digital inputs are Schmitt-triggered

*  Programmable control for DIO configuration:

— Weak pullup or pulldown resistors
— Digital input buffer enable controls

1.16 Algorithm Processing Unit (APU)

The APU is a generic mathematical acceleration module that operates with single-precision floating-point
numbers (IEEE 754 format) and is optimized to work with complex numbers.

The APU operates autonomously from the main CPU in the system and can be used to offload numerically
intensive operations. This module handles efficient vector (and matrix) operations and sustains a complex
Multiply-and-Add operation per clock cycle.

The APU has an 8kB local data memory (separate from the system RAM) and a core to handle advanced

APIs developed for the APU hardware accelerator sub-modules. This core is controlled by the RAM-based local
program memory (separate from the system RAM and APU data RAM) where the APU APlIs are loaded. TI
provides the APU APIs that shall be executed by the APU programmable core.
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The APU supports algorithms including: FFT, Eigenvalue decomposition, Matrix factorization, Sorting, Matrix
Frobenius Normalization. These are also useful for the upcoming Bluetooth Channel Sounding post-processing
operations to perform precise ranging over RF.

1.17 Serial Wire Debug (SWD)

SWD is an industry-standard 2-pin Arm® SWD interface used for device programming, configuration, and
in-circuit debugging. The 2-wire (SWDIO, SWCLK) debug interface is compatible with both Tl and 3rd party
debug probes and features:

*  On-chip pullup/pulldown resistors for SWDIO and SWCLK, respectively, are enabled by default

» Support for disabling SWD functions to use SWD pins as general-purpose input/output pins

» Capability of waking the device from SHUTDOWN mode upon valid SWD activity

The Cortex M33 core supports advanced debugging features, including DWT (Data Watchpoint and Trace

unit) that supports watchpoints and system profiling for the CM33 processor and ITM (Instrumentation Trace
Macrocell) that supports printf style debugging to trace Operating System (OS) and application events, and emits
diagnostic system information.
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Chapter 2
Arm® Cortex®-M33 Processor

i3 TEXAS INSTRUMENTS

The Arm® Cortex®-M33 core brings high-performance 32-bit computing to cost-sensitive embedded
microcontroller applications, such as factory automation and control, industrial control power devices, building
and home automation, and stepper motor control.

This chapter provides information on the Arm® Cortex®-M33 processor.
For technical details on the instruction set, see section 3.4 — 3.13 of the document.
Arm®Cortex® -M33 Devices Generic User Guide, Revision r1p0
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2.1 Arm® Cortex®-M33 Processor Introduction

The Cortex-M33 processor is a high-performance, low gate count, highly configurable, and energy-efficient
processor. It is intended for microcontroller and embedded applications that require an efficient mix of control
capability and signal processing instructions. The processor is based on the Arm®v8-M architecture and is
primarily to use in environments where security is an important consideration.

The following features are included:

* 96 MHz Operation

*  Arm® TrustZone® technology, using the Arm® v8-M Security Extension supporting Secure and Nonsecure
states

* Floating-point Extension

» Digital Signal Processing (DSP) Extension

» Custom Datapath Extension (CDE)

*  Memory Protection Unit (MPU) Extension

* Programmable Security Attribution Unit (SAU)

* A Nested Vectored Interrupt Controller (NVIC) that is closely integrated with the processor

» Passing on-chip data through a Trace Port Interface Unit (TPIU) to a Trace Port Analyzer (TPA) using Serial
Wire Output (SWQO) mode

* A ROM table to allow debuggers to determine which components are implemented in the Cortex-M33
processor

» It's an in-order pipeline processor

* ltincorporates the Thumb-2 technology

» Harvard architecture is characterized by separate buses for instruction and data

» Saturating arithmetic and dedicated hardware division

» Standard trace support

— Instruction Trace Macrocell (ITM) Extension
— Trace Port Interface Unit (TPIU) with a Trace Port Analyzer (TPA) including Serial Wire Output (SWO)
mode
» Full debug with data matching for watchpoint generation

— Data Watchpoint and Trace (DWT) and Breakpoint Unit (BPU)
— SWD (Serial Wire Debug) port
— Enhanced system debug with up to four watchpoints and eight breakpoints

2.2 M33 Instantiation Parameters
For more info on Cortex M33, refer to Arm®'s documentation for TEAL r1p0d.

Other important parameters of CPUSS:

Parameter Value
JEPID 0010111b
JEPCONT 0000b
PARTNUM 000h
MCU ROM table address EOOFE000h
Processor Rom Table address EOOFF000h
TPIU Base address E0040000h
VTOR address (Both secure and Non-secure) 01E0000h

2.3 Arm® Cortex®-M33 System Peripheral Details

The Arm® Cortex®-M33 includes the following system components.

SWCU195A — DECEMBER 2024 — REVISED MAY 2025 CC27xx SimpleLink™ Wireless MCU
Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated

31


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU195
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU195A&partnum=CC27xx

13 TEXAS
INSTRUMENTS

Arm® Cortex®-M33 Processor www.ti.com

2.3.1 Floating Point Unit (FPU)

The Cortex-M33 FPU is an implementation of the single precision variant of the Arm®v8-M floating point
extension, FPv5 architecture. It provides floating-point computation functionality that is compliant with the ANSI/
IEEE Std 754-2008, IEEE Standard for Binary Floating-Point Arithmetic, referred to as the IEEE 754 standard.

The FPU supports all single-precision data-processing instructions and data types described in the Arm®v8-M
Architecture Reference Manual.

2.3.2 Memory Protection Unit (MPU)

The MPU improves system reliability by defining the memory attributes for different memory regions. There can
be two MPUs, one secure and one non-secure. Each MPU can define memory attributes independently. There
are eight secure and eight non-secure memory regions.

2.3.3 Digital Signal Processing (DSP)

The DSP adds the ability to perform digital-signal processing such as Fast-Fourier Transform (FFT), Discrete
Transform (DCT) and Multiply-Accummulate (MAC) by enabling capabilities such as saturating arithmetic, SIMD
(Single Instruction, Multiple Data), and others.

2.3.4 Security Attribution Unit (SAU)

The Security Attribution Unit (SAU) determines the security of an address accessed by the processor. For
instructions, the SAU returns the security attribute (Secure or Non-secure) and identifies whether the instruction
address is in a Non-secure callable region. For data, the SAU returns the security attribute (Secure or Non-
secure). When a memory access is performed, the security of the address is verified by the SAU. Any address
that matches multiple SAU regions is marked with the most secure attribute of the matching regions. There are
eight regions for which security can be defined. The SAU is used with the IDAU and other security configuration
settings to fully specify addresses as secure, non-secure, or non-secure callable.

2.3.5 System Timer (SysTick)

The processor has two 24-bit system timers, a non-secure SysTick timer, and a Secure SysTick timer. When
enabled, each timer counts down from the reload value to zero, reloads (wraps to) the value in the SYST_RVR
on the next clock cycle, then decrements on subsequent clock cycles. When the processor is halted for
debugging, the counter does not decrement.

2.3.6 Nested Vectored Interrupt Controller (NVIC)

The NVIC is an embedded interrupt controller (INTC) that supports low-latency interrupt processing. A
programmable priority level of 0-255. A higher level corresponds to a lower priority, so level 0 is the highest
interrupt priority. There is also an external non-maskable interrupt.

2.3.7 System Control Block (SCB)

The System Control Block (SCB) is an address region in the System Control Space. The System Control Block
(SCB) provides system implementation information and system control that includes configuration, control, and
reporting of system exceptions.

2.3.8 System Control Space (SCS)

The System Control Space (SCS) is the programmer's model interface to the processor. It provides system
implementation information and system control. The processor provides debug through registers in the SCS.

2.4 CPU Sub-System Peripheral Details

The CPU Sub-System (CPUSS) encompasses the Arm® Cortex® M33 along with the following external
peripherals:

1. Arm® Cortex® M33

2. Trace Port Interface Unit (TPIU)

3. DAP Bridge and Debug Authentication

4. Implementation Defined Attribution Unit (IDAU)
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5. Custom Datapath Extension (CDE) instructions

2.4.1 Trace Port Interface Unit (TPIU)

The Trace Port Interface Unit (TPIU) drives trace data to external pins on a target, so that the Trace Port
Analyzer (TPA), which is often part of a debug unit, can capture the trace data. The figure below shows the TPIU
block diagram (main blocks of the TPIU and the clock domains).

The TPIU:

TPIU implementation details are found in the Arm® CoreSight System-on-Chip SoC-600 Technical Reference

Coordinates the stopping of trace capture when it receives a trigger
Inserts source identification information into the trace stream so that trace data can be re-associated with its
trace source

Outputs the trace data over the trace port pins
Outputs patterns over the trace port. This pattern output is often referred to as TPIU pattern generation. This
allows a TPA to tune its capture logic to the trace port, which maximizes the trace data output frequency on
the trace port.

Manual.

ATCLK domain TRACECLKIN domain
< TRACECLKIN
ATB slave ATB Asynchfonous Trace out R
port g Formatter FIFO (serializer) > TRACESWO
» TRACECTL
APB . Pattern
APB i —> Register bank generator
A A A
PCLK domain

v v v
Trigger Flush EXTCTL
Control Control Bus

Figure 2-1. TPIU Block Diagram

2.4.2 DAP Bridge and Debug Authentication
The DAP bridge serves as a connection between Serial Wire (SW) Debug Port and AHB-AP Access Port.

There are four debug authentication control signals driven from DEBUGSS to CPUSS:-
1.

DBGEN (Invasive debug enable)

2. NIDEN (Non-Invasive debug enable)

3. SPNIDEN (Secure Peripheral Non-Invasive Debug Enable)

4. SPIDEN (Secure Peripheral Invasive Debug Enable)

» SPNIDEN and SPIDEN can be overwritten by CPUSS by writing to the DAUTHCTRL MMR of M33.

» For invasive debug enable, DBGEN must be set by configuring the appropriate DEBUGSS MMR using
the CCFG copy list. For non-invasive debug enable, NIDEN must be set by configuring the appropriate
DEBUGSS MMR using CCFG copy list.

» For TPIU to function, NIDEN must be set. Only a single wire trace is enabled for TPIU. 4 wire trace is not
supported.
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Table 2-1. Invasive Debug Access Control

DBGEN SPIDEN Invasive Debug Status Invasive debug permitted
states
LOW X DISABLED None
HIGH LOW ENABLED All Non-Secure States
HIGH HIGH ENABLED All States
Table 2-2. Non Invasive Debug Access Control
NIDEN SPNIDEN States in which non-invasive debug is permitted
LOW X None
HIGH LOW All Non-Secure States
HIGH HIGH All States

2.4.3 Implementation Defined Attribution Unit (IDAU)

IDAU along with SAU determines the security attribution of the M33 core. The watermark registers determine

which parts of SRAM and Flash are considered Secure, non-secure callable, or Non-secure. From base address

and counting up, these registers define three regions, which are first Secure, then non-secure callable, then
non-secure.

The IDAU region ID for the entire memory map is mentioned below:

Address [31:0] IDAU Region Region Type
0000_0000h-OFFF_FFFF 0 Non-secure callable
h

1000_0000h - 1FFF_FFFFh 1 Non-secure
2000_0000h - 2FFF_FFFFh 2 Non-secure callable
3000_0000h - 3FFF_FFFFh 3 Non-secure
4000_0000h - 4FFF_FFFFh 4 Non-secure callable
5000_0000h - 5FFF_FFFFh 5 Non-secure
6000_0000h - 6FFF_FFFFh 6 Non-secure callable
7000_0000h - 7FFF_FFFFh 7 Non-secure
8000_0000h - 8FFF_FFFFh 8 Non-secure callable
9000_0000h - 9FFF_FFFFh 9 Non-secure
A000_0000h - AFFF_FFFFh 10 Non-secure callable
B000_0000h - BFFF_FFFFh 11 Non-secure
C000_0000h - CFFF_FFFFh 12 Non-secure callable
D000_0000h - DFFF_FFFFh 13 Non-secure
EO000_0000h - EFFF_FFFFh 14 Non-secure callable
FO00_0000h - FFFF_FFFFh 15 Non-secure

2.4.4 Custom Datapath Extension (CDE)

Four custom instructions have been added as part of CDE. These are the common instructions supported by
HW acceleration leveraging the CDE feature of CM33. Ternary MAC and BNN are special types with weight
quantization supported to 2 bits and 1 bit respectively, therefore enabling multiple operations, such as multiply
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and accumulate, in a single clock cycle. Similarly, MMA (8x8 MAC) supports better throughput than using

core instructions of ARM CPU. The batch normalization layer is also an integral part of CNN and is repeated
depending on the network topology. This helps to speed up the training process, and hence instruction support
for BN is important for overall performance of a typical network.

1. Matrix Multiplication - TMA

2. Matrix Multiply and Accumulate - MMA
3. Batch Normalization - BN

4. Support for Binary Neural Network - BNN

The custom instruction is this format:

1. CX3{A} {cond}, <coproc>, <Rd>, <Rn>, <Rm>, #<imm>
2. CX3D{A} {cond}, <coproc>, <Rd>, <Rd+1>, <Rn>, <Rm>, #<imm>

Which of the four instructions to execute is decided by the #<imm>field, and the opcodes are below:

#imm=0 TMA (Signed)
#imm=1 BNORM
#imm=2 BNN

#imm=3 TMA (Unsigned)
#imm=4 MMA (Signed)
#imm=5 MMA (Unsigned)

ook wN=

The pseudocode for each of the instructions is mentioned below:

#define COPROC 0
#define imm_TMA4X4S 0
#define imm_BNORM4 1
#define imm_BNN16X4 2
#define imm_TMA4X4U 3
#define imm_MMA2X2S 4
#define imm_MMA2X2U 5
uint64_t Rd;

uinté4_t'Y;

uint32_t Rn, Rm;

Ternary Matrix Multiply and Accumulate (TMA)

Y =__arm_cx3da(COPROC, Rd, Rn, Rm, imm_TMA4X4S); //Y is 64 bit result

Y = {Rd+1(t+1), Rd(t+1)}

Rd(t+1) ={Y[1], Y[O]}

Ra+1(t+1) ={Y[3], Y[2]}

Y[3] = Saturate (sign_extend(Rd+1[31:16]) + Rm[7:6] * sign_extend(Rn[31:24]) + Rm[5:4] *
sign_extend(Rn[23:16]) + Rm[3:2] * sign_extend(Rn[15:8]) + Rm[1:0] * sign_extend(Rn[7:0]))
Y[2] = Saturate (sign_extend(Rd+1[15:0]) + Rm[7:6] * sign_extend(Rn[31:24]) + Rm[5:4] *
sign_extend(Rn[23:16]) + Rm[3:2] * sign_extend(Rn[15:8]) + Rm[1:0] * sign_extend(Rn[7:0]))
Y[1] = Saturate (sign_extend(Rd[31:16]) + Rm[7:6] * sign_extend(Rn[31:24]) + Rm[5:4] * sign_extend(Rn[23:16])
+ Rm[3:2] * sign_extend(Rn[15:8]) + Rm[1:0] * sign_extend(Rn[7:0]))

Y[0] = Saturate (sign_extend(Rd[15:0]) + Rm[7:6] * sign_extend(Rn[31:24]) + Rm[5:4] * sign_extend(Rn[23:16])
+ Rm[3:2] * sign_extend(Rn[15:8]) + Rm[1:0] * sign_extend(Rn[7:0]))
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Y =__arm_cx3da(COPROC, Rd, Rn, Rm, imm_TMA4X4U); //Y is 64 bit result
Y = {Rd+1(t+1), Rd(t+1)}

Rd(t+1) = {Y[1], Y[O]}

Rd+1(t+1) = {Y[3], Y[2]}

Y[3] = Saturate (sign_extend(Rd+1[31:16]) + Rm[7:6] * Rn[31:24] + Rm[5:4] * Rn[23:16] + Rm[3:2] * Rn[15:8] +
Rm[1:0] * Rn[7:0])

Y[2] = Saturate (sign_extend(Rd+1[15:0]) + Rm[7:6] * Rn[31:24] + Rm[5:4] * Rn[23:16] + Rm[3:2] * Rn[15:8] +
Rm[1:0] * Rn[7:0])

Y[1] = Saturate (sign_extend(Rd[31:16]) + Rm[7:6] * Rn[31:24] + Rm[5:4] * Rn[23:16] + Rm[3:2] * Rn[15:8] +
Rm[1:0] * Rn[7:0])

Y[0] = Saturate (sign_extend(Rd[15:0]) + Rm[7:6] * Rn[31:24] + Rm[5:4] * Rn[23:16] + Rm[3:2] * Rn[15:8] +
Rm[1:0] * Rn[7:0])

Binary Neural Network (BNN)

Y =__arm_cx3da(COPROC, Rd, Rn, Rm, imm_BNN16X4); //Y is 64 bit result

Y = {Rd+1(t+1), Rd(t+1)}

Rd(t+1) = {Y[1], Y[O]}

Rd+1(t+1) = {Y[3], Y[2]}

Y[3] = sign_extend(Rd+1[31:16]) + sign_extend(POPCOUNT(Rn[31:16] XNOR Rm[31:16]))
Y[2] = sign_extend(Rd+1[15:0]) + sign_extend(POPCOUNT(Rn[31:16] XNOR Rm{[15:0]))
Y[1] = sign_extend(Rd[31:16]) + sign_extend(POPCOUNT(Rn[15:0] XNOR Rm[31:16]))
Y[0] = sign_extend(Rd[15:0]) + sign_extend(POPCOUNT(Rn[15:0] XNOR Rm[15:0]))
Matrix Multiply and Accumulate (MMA)

Y =__arm_cx3da(COPROC, Rd, Rn, Rm, imm_MMA2X2S); //Y is 64 bit result

Y = {Rd+1(t+1), Rd(t+1)}

Rd(t+1) = {Y[1], Y[O]}

Rd+1(t+1) = {Y[3], Y[2]}

{Y[1], Y[O]} = Saturate(sign_extend(Rd) + { sign_extend(Rn[7:0])* sign_extend(Rm[7:0]) +
sign_extend(Rn[15:8])* sign_extend(Rm[15:8)]})

{Y[3], Y[2]} = Saturate(sign_extend(Rd+1) + { sign_extend(Rn[23:16])* sign_extend(Rm[23:16]) +
sign_extend(Rn[31:24])* sign_extend(Rm[31:24])})

Y =__arm_cx3da(COPROC, Rd, Rn, Rm, imm_MMA2X2U); //Y is 64 bit result

Y = {Rd+1(t+1), Rd(t+1)}

Rd(t+1) = {Y[1], Y[O]}

Rd+1(t+1) = {Y[3], Y[2]}

{Y[1], Y[O]} = Saturate(sign_extend(Rd) + {Rn[7:0] * sign_extend(Rm[7:0]) + Rn[15:8] * sign_extend(Rm[15:8)]})

{Y[3], Y[2]} = Saturate(sign_extend(Rd+1) + {Rn[23:16] * sign_extend(Rm[23:16]) + Rn[31:24] *
sign_extend(Rm[31:24])})

Batch Normalization (BN)
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Y =__arm_cx3da(COPROC, Rd, Rn, Rm, imm_BNORM4); //Y is 32 bit result
Y = Rd(t+1)
Cycle 1

Rd(t+1)[15:8] = clamp( [((Rd[31:24]* sign_extend(Rn[15:8]))<<8) + (Rd[23:16]* sign_extend(Rn[15:8]))] >>
Rm[21:17] )

RA(t+1)[7:0] = clamp( [((Rd[15:8]* sign_extend(Rn[7:0]))<<8) + (Rd[7:0]* sign_extend(Rn[7:0]))] >> Rm[16:12] )
Cycle 2

Rd(t+1)[31:24] = clamp( [((Rd+1[31:24]* sign_extend(Rn[31:24]))<<8) + (Rd+1[23:16]* sign_extend(Rn[31:24])))
>> Rm[31:27] )

Rd(t+1)[23:16] = clamp( [((Rd+1[15:8]* sign_extend(Rn[23:16]))<<8) + (Rd+1[7:0]* sign_extend(Rn[23:16]))] >>
Rm[26:22] )

Other important points:

1. <coproc> has to be 0

2. 2x32 bit registers (Rd, Rd+1) represent 4x16 bit data, each 16-bit data to be treated as signed and Rd,
Rd+1 individually are not signed 32 bit numbers. Applicable for instructions #imm -0, 1, 2, 3

3. 2x32 bit registers (Rd, Rd+1) represent 2x32 bit data, each to be treated as signed. Applicable for
instructions #imm - 4,5

4. Additional decodes from instruction opcodes - Applicable only for BN

a. Clamp High - Use upper 9 bit value (11:3) as signed value directly as clamp high value
b. Clamp Low - Use lower 3 bits to decode i.e. (2:0) : 000 — 0, 001 — -2, 010 — -4, 011 — -8, 100 — -16,
101 — -32, 110 — -64, 111 — -128

5. Some SCB registers that should to be programmed based on security state of the processor:

a. SCB -->CPACR (Coprocessor Access Control Register) - The CPACR register specifies the access
privileges for coprocessors.

b. SCB -->NSACR (Non secure Access Control Register) - The NSACR register defines the Non-secure
access permissions for both the FPU and coprocessors CP

c. SCB -->CPPWR (Coprocessor Power Control Register) - Applicable for co-processor and not for CDE
logic since CDE logic shares its power domain with the CPU

6. The 'popcount’ block in the data flow diagram of BN operation calculates the number of 1s in the 16 bit
signal which is input to the block.

2.5 Programming Model

The Cortex-M33 programmer’s model is an implementation of the Arm®v8-M Main Extension architecture. For a
complete description of the programmer’s model, refer to the Arm®v8-M Architecture Reference Manual, which
also contains the Arm®v8-M Thumb® instructions.

2.5.1 Modes of Operation and Execution

The Cortex-M33 processor supports Secure and Non-secure security states, Thread and Handler operating
modes, and can run in either Thumb or Debug operating states. In addition, the processor can limit or
exclude access to some resources by executing code in privileged or unprivileged mode. See the Arm®v8-M
Architecture Reference Manual for more information about the modes of operation and execution.

2.5.1.1 Security States

The programmer's model includes two orthogonal security states: Secure state and Non-secure state. When
the Security Extension is implemented, the processor always resets into the Secure state. When the security
state is not implemented, the processor resets into the Non-secure state. Each security state includes a set

of independent operating modes and supports both privileged and unprivileged user access. Registers in the
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System Control Space are banked across Secure and Non-secure states, with the Non-secure register view
available at an aliased address to the Secure state.

2.5.1.2 Operating Modes

For each security state, the processor can operate in Thread or Handler mode. The conditions that cause the
processor to enter Thread or Handler mode are as follows:

* The processor enters Thread mode on reset or as a result of an exception return to Thread mode. Privileged
and Unprivileged code can run in Thread mode.
» The processor enters Handler mode as a result of an exception. All code is privileged in Handler mode.

The processor can change security state on taking an exception, for example, when a Secure exception is taken
from Non-secure state, the Thread mode enters the Secure state Handler mode. The processor can also call
Secure functions from Non-secure state and Non-secure functions from Secure state. The Security Extension
includes requirements for these calls to prevent secure data from being accessed in the Non-secure state.

2.5.1.3 Operating States
The processor can operate in Thumb or Debug state:

« Thumb state is the state of normal execution running 16-bit and 32-bit halfword-aligned Thumb instructions.
» Debug state is the state when the processor is in Halting debug.

2.5.1.4 Privileged Access and Unprivileged User Access

Code can execute as privileged or unprivileged. Unprivileged execution limits or excludes access to some
resources appropriate to the current security state. Privileged execution has access to all resources available to
the security state. Handler mode is always privileged. Thread mode can be privileged or unprivileged.

2.5.2 Instruction Set Summary
The processor implements the following instruction from Arm®v8-M:

* All base instructions

» All instructions in the Main Extension

« Optionally all instructions in the Security Extension

* Optionally all instructions in the DSP Extension

» Optionally all single-precision instructions and double-precision load and store instructions in the Floating-
point Extension

For more information about Arm® v8-M instructions, see the Arm ®v8-M Architecture Reference Manual.
2.5.3 Memory Model

The processor contains a bus matrix that arbitrates instruction fetches and memory accesses from the
processor core between the external memory system and the internal System Control Space (SCS) and debug
components. Priority is usually given to the processor to ensure that any debug accesses are as non-intrusive
as possible. The system memory map is Arm®v8-M Main Extension compliant, and is common to both the
debugger and processor accesses. The default memory map provides user and privileged access to all regions
except for the Private Peripheral Bus (PPB). The PPB space is privileged access only.

The following table shows the default memory map.

Address Range Region Interface
0x00000000-0x1FFFFFFF Code Instruction and data accesses performed on C-AHB
0x20000000-0x3FFFFFFF SRAM
0x40000000-0x5FFFEFEE Peripheral Instruction and data accesses are performed on S-AHB. Any attempt to execute
instructions from the peripheral and external device region results in a MemManage
0x60000000-0x9FFFFFFF External RAM fault
0xA0000000-0xDFFFFFFF External device
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Address Range Region Interface
Reserved for system control and debug.
Cannot be used for exception vector tables. Data accesses are either performed
internally or on EPPB. Accesses in the range:
0xE0000000-0xE0043FFF

0xE0000000-0xEOOFFFFF PPB

Are handled within the processor.

0xE0044000-0xE0OFFFFF

Appear as APB transactions on the EPPB interface of the processor. Any attempt to
execute instructions from the region results in a MemManage fault.

Partly reserved for future processor feature expansion. Any attempt to execute
0xE0100000-0xFFFFFFFF Vendor_SYS instructions from the region results in a MemManage fault. Data accesses are
performed on S-AHB.

The security level associated with an address is determined by either the internal Secure Attribution Unit (SAU)
or an external Implementation Defined Afttribution Unit (IDAU) in the system. Some internal peripherals have
memory-mapped registers in the PPB region, which are banked between Secure and Non-secure state. When
the processor is in Secure state, software can access both the Secure and Non-secure versions of these
registers. The Non-secure versions are accessed using an aliased address. See the Arm®v8-M Architecture
Reference Manual for more information about the memory model.

2.5.3.1 Private Peripheral Bus
The Private Peripheral Bus (PPB) memory region provides access to internal and external processor resources.
The internal PPB provides access to:

» The System Control Space (SCS), including the Memory Protection Unit (MPU), Secure Attribution Unit
(SAU), and the Nested Vectored Interrupt Controller (NVIC)

» The Data Watchpoint and Trace (DWT)

» The Breakpoint Unit (BPU)

* The ROM table

The external PPB (EPPB) provides access to implementation-specific external areas of the PPB memory map.
2.5.3.2 Unaligned Accesses

The Cortex-M33 processor supports unaligned accesses. They are converted into two or more aligned AHB
transactions on the C-AHB or S-AHB master ports on the processor. Unaligned support is only available for
load/store singles (LDR, LDRH, STR, STRH, TBH) to addresses in Normal memory. Load/store double and load/
store multiple instructions already support word-aligned accesses, but do not permit other unaligned accesses,
and generate a fault if this is attempted. Unaligned accesses in Device memory are not permitted and fault.
Unaligned accesses that cross memory map boundaries are architecturally UNPREDICTABLE.

Note

If CCR.UNALIGN_TRP for the current Security state is set; any unaligned accesses generate a fault.

2.5.4 Processor Core Registers Summary

The following table shows the processor core register set summary. Each of these registers is 32 bits wide.
Some of the registers are banked. The Secure view of these registers is available when the Cortex-M33
processor is in Secure state, and the Non-secure view when Cortex-M33 processor is in a non-secure state.

Table 2-3. Processor Core Registers Summary

Name Description
R0O-R12 R0-R12 are general-purpose registers for data operations.
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Table 2-3. Processor Core Registers Summary (continued)

Name

Description

MSP (R13)

PSP (R13)

The Stack Pointer (SP) is register R13. In Thread mode, the CONTROL register indicates the stack pointer to use, Main
Stack Pointer (MSP) or Process Stack Pointer (PSP).

There are two MSP registers in the Cortex-M33 processor:

*  MSP_NS for the Non-secure state.

* MSP_S for the Secure state.

There are two PSP registers in the Cortex-M33 processor:
* PSP_NS for the Non-secure state.
* PSP_S for the Secure state.

MSPLIM

PSPLIM

The stack limit registers limit the extent to which the MSP and PSP registers can descend, respectively.
There are two MSPLIM registers in the Cortex-M33 processor:

*  MSPLIM_NS for the Non-secure state.

*  MSPLIM_S for the Secure state.

There are two PSPLIM registers in the Cortex-M33 processor:

*  PSPLIM_NS for the Non-secure state.
* PSPLIM_S for the Secure state.

LR (R14)

The Link Register (LR) is register R14. It stores the return information for subroutines, function calls, and exceptions.

PC (R15)

The Program Counter (PC) is register R15. It contains the current program address.

PSR

The Program Status Register (PSR) combines:

»  Application Program Status Register (APSR).
* Interrupt Program Status Register (IPSR).
*  Execution Program Status Register (EPSR).

These registers provide different views of the PSR.

PRIMASK

The PRIMASK register prevents activation of exceptions with configurable priority.
There are two PRIMASK registers in the Cortex-M33 processor:

*  PRIMASK_NS for the Non-secure state.

*  PRIMASK_S for the Secure state.

BASEPRI

The BASEPRI register defines the minimum priority for exception processing.
There are two BASEPRI registers in the Cortex-M33 processor:

+ BASEPRI_NS for the Non-secure state.

* BASEPRI_S for the Secure state.

FAULTMASK

The FAULTMASK register prevents activation of all exceptions except for NON-MASKABLE INTERRUPT (NMI) and
optionally Secure HardFault.

There are two FAULTMASK registers in the Cortex-M33 processor:

»  FAULTMASK_NS for the Non-secure state.

*  FAULTMASK_S for the Secure state.

CONTROL

The CONTROL register controls the stack used, and optionally the privilege level, when the processor is in Thread
mode.

There are two CONTROL registers in the Cortex-M33 processor:

*  CONTROL_NS for the Non-secure state.

*»  CONTROL_S for the Secure state.
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Note

See the Arm®v8-M Architecture Reference Manual for information about the processor core registers
and their addresses, access types, and reset values.

2.5.5 Exceptions

Exceptions are handled and prioritized by the processor and the NVIC. In addition to architecturally defined
behavior, the processor implements advanced exception and interrupt handling that reduces interrupt latency
and includes implementation-defined behavior.

2.5.5.1 Exception Handling and Prioritization

The processor core and the Nested Vectored Interrupt Controller (NVIC) together prioritize and handle all
exceptions.

When handling exceptions:

» All exceptions are handled in Handler mode.

» Processor state is automatically stored to the stack on an exception, and automatically restored from the
stack at the end of the Interrupt Service Routine (ISR).

» The vector is fetched in parallel to the state saving, enabling efficient interrupt entry. The processor supports
tail-chaining that enables back-to-back interrupts without the overhead of state saving and restoration.

Software can configure the priorities of these interrupts.

Exceptions can be specified as either Secure or Nonsecure. When an exception is taken, the processor
switches to the associated security state. The priority of Secure and Non-secure exceptions can be programmed
independently. It is possible to deprioritize Nonsecure configurable exceptions using the AIRCR.PRIS bit field to
enable Secure interrupts to take priority.

When taking and returning from an exception, the register state is always stored using the stack pointer
associated with the background security state. When taking a Non-secure exception from Secure state, all

the register state is stacked, and then registers are cleared to prevent Secure data being available to the
Non-secure handler. The vector base address is banked between Secure and Non-secure state. VTOR_S
contains the Secure vector base address, and VTOR NS contains the Non-secure vector base address. These
registers can be programmed by software, and also initialized at reset by the system.

Note

Vector table entries are compatible with interworking between Arm® and Thumb instructions. This
causes bit[0] of the vector value to load into the Execution Program Status Register (EPSR) T-bit on
exception entry. All populated vectors in the vector table entries must have bit[0] set. Creating a table
entry with bit[O] clear generates an INVSTATE fault on the first instruction of the handler corresponding
to this vector.

2.6 TrustZone-M

The system implements an Arm® Cortex® M33 with security extensions, Secure and Non-secure MPU with eight
regions each, and SAU with eight regions.

TCM provides flash and SRAM memory watermark inputs to flash controller and the SRAM controller. This
watermark defines the secure memory address range from the base address of flash and SRAM, respectively.

The watermark configuration resolution is 1kB for SRAM and 8kB for flash.
Access permissions to the memory address range are as below.

*  When secure access is made to watermarked address range, write and read accesses are allowed.
* Secure accesses to memory outside watermarked address range are not allowed with write ignored and read
returning 0.
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*  When non-secure access is made outside watermarked address range, write and read accesses are allowed.
* Non-secure accesses to watermarked address range are not allowed with write ignored and read returning O.

Writes to memory addresses beyond the physical size of available memory are ignored, and read returns 0 for
both secure as well as non-secure accesses.

2.6.1 Overview
The TrustZone-M consist of the following elements:

* IDAU configuration of background security memory attribution

* Trustzone Control Module (TCM), holding registers to control other TrustZone related features

» Periphery and control gaskets to enforce restrictions and enable selectable attribution of memory-mapped
registers

« Structures in memories to allocated memory to Secure and Non-Secure memory regions

2.6.2 M33 Configuration
M33 configuration:

* Floating Point Unit (FPU)

« Digital signal processing instructions
» Security extensions (Trustzone)

* NS MPU regions: 8

* S MPU regions 8

* SAU regions: 8

« IRQ priority levels: 16 (4 bits)

» Two software interrupts

* Debug

— Four watchpoints

— Eight breakpoint comparators

— Data watchpoint and instrumentation trace (DWT/ITM)
— ETM trace

2.6.3 Description of Elements

2.6.3.1 IDAU (Implementation Defined Attribution Unit)
The IDAU defines a background memory map as follows:
If Address bit 28 (hereafter A[28]) is 0 then the address is attributed Non-Secure Callable (NSC).

Note

NSC attributed addresses are also Secure addresses

If A[28]=1 then the address is attributed Non-Secure (NS).
2.6.3.1.1 Expected Use

The IDAU does not attribute any region directly as secure (S) because it is not allowed to change an S region

to NSC. For addresses attributed Execute-never (XN) the distinction does not matter but for executable memory
the user is responsible to use the SAU to mark regions not intended to be NSC as S. Best practice is to mark all
Flash and SRAM that does not explicitly hold the SG (Secure Gateway) instructions as S or NS; that is, mark all
but a region of the Flash and SRAM NSC regions as S where the remaining region holds all the SG instructions.
If you do not execute secure code with SG calls from NS in SRAM mark all of SRAM NSC region as S.

2.6.3.2 Gaskets

Peripheries and controllers other than the CPU are equipped with bus gaskets that control their interaction with
the TrustZone-M system.

42 CC27xx SimpleLink™ Wireless MCU SWCU195A — DECEMBER 2024 — REVISED MAY 2025
Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU195
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU195A&partnum=CC27xx

13 TEXAS
INSTRUMENTS

www.ti.com Arm® Cortex®-M33 Processor

The TCM and flash subsystems do not have periphery gaskets. These are always mapped to NSC marked
memory and cannot be moved into NS memory space.

2.6.3.2.1 Periphery Gasket

Peripheries are by default mapped in the NSC marked region 0x4000 0000 - Ox4FFF FFFF. Each periphery has
a gasket that can move it into the 0x5000 0000 Ox5FFF FFFF range which is marked NS. This happens when

a control signal is sent to the gasket from the TCM. The gaskets shall only be configured at boot. Run-time
reconfiguration outside of Tl delivered code is not supported and may lead to malfunctions. The new address is
given by the old address + 0x1000 0000.

Note

An access to a region where the periphery is NOT mapped will not result in a BusFault, instead you
will read zero/ignored write.

2.6.3.2.2 Controller Gasket

Controllers (devices that generate bus transactions) other than the main CPU have a gasket that may block
transactions from the controller to NSC marked memory. By default, controllers are not blocked. If this gasket is
enabled through a signal from TCM, then transactions where A[28]=0 are blocked. A blocked read transaction
will cause an error indication to the controller and will return data as 0x0. A blocked write transaction will cause
an error to the controller. Blocked transactions do not propagate on the bus past the gasket.

Note

Non-CPU controllers will also have a periphery port for control. This periphery port is secured
independently from the controller port and has a gasket just like any other periphery.

2.6.3.3 Memories

Memories (Flash and SRAM) each have a watermark feature where a boundary can be set in the TCM. Memory
past this boundary is remapped to a new address equal to the old address + 0x1000 0000. Thus, memory past
the watermark now exists in NS memory space and can be accessed by an NS context.

2.6.3.4TCM

The Trustzone Control Module (TCM) holds protected registers intended to configure the system outside the
CPU.

Each register has the following form:

« 31: Parity covering bits 23:16
« 30: Parity covering bits 15:8
« 29: Parity covering bits 7:0

« 28:24:0

* 23:0: Data

The data field contains either control bits for all gaskets or sets the watermark for memories.

If the parity is wrong at the time of writing or at any time during operation, the device will perform a security reset
as this is evidence of external tampering with security features.

Watermark has a limited resolution, providing a granularity of 1024 bytes for SRAM and 8kB for Flash.

If the TCM is not reconfigured from its initial state, then the entire system is operating in Secure mode. This is
the correct backward-compatible mode of operation with non TrustZone-M systems, and is the expected mode if
no TrustZone-M features are needed.

Bootcode can configure TCM securely based on user configuration.
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As the TCM changes the system address map, special precautions must be taken to ensure no data corruption
occurs when it is modified. Please refer to Tl-provided code or the code already deployed in the system in ROM
to reconfigure TCM safely.
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2.6.4 TCM Registers

Table 2-4 lists the memory-mapped registers for the TCM registers. All register offset addresses not listed in
Table 2-4 should be considered as reserved locations and the register contents should not be modified.

Table 2-4. TCM Registers

Offset Acronym Register Name Section
Oh DESC Module Description Section 2.6.4.1
4h DESCEX Extended Module Description Section 2.6.4.2
8h REGWEN Register Write Enable Section 2.6.4.3
Ch WMCFG VIMS and SRAM watermark configurations Section 2.6.4.4
10h GSKENO Gasket configuration Section 2.6.4.5
14h GSKEN1 Gasket configuration Section 2.6.4.6

Complex bit access types are encoded to fit into small table cells. Table 2-5 shows the codes that are used for

access types in this section.

Table 2-5. TCM 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
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2.6.4.1 DESC Register (Offset = 0h) [Reset = 00000000h]
DESC is shown in Table 2-6.
Return to the Summary Table.
This register identifies the peripheral and its exact version.
This register is strictly read-only. Any write to this register will trigger chip reset.
Table 2-6. DESC Register Field Descriptions
Bit Field Type Reset Description
31-16 MODID R 6F44h Module identification contains a unique peripheral identification
number.
15-12 STDIPOFF R Oh Standard IP registers offset. Value 0 indicates Standard IP registers

are not present. Any other value between 1 to 15 indicates standard
IP registers start from address offset 64 * STDIPOFF from base

address.
11-8 INSTIDX R Oh Instance Index within the device. This will be a parameter to the RTL
for modules that can have multiple instances.
7-4 MAJREV R 1h Major rev of the IP
3-0 MINREV R Oh Minor rev of the IP
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2.6.4.2 DESCEX Register (Offset = 4h) [Reset = 00000000h]
DESCEX is shown in Table 2-7.
Return to the Summary Table.

This register identifies the peripheral and its exact version.
This register is strictly read-only. Any write to this register will trigger chip reset.

Table 2-7. DESCEX Register Field Descriptions

Bit Field Type Reset Description
31-9 RESERVED R Oh Reserved
8-0 GSKCNT R 29h Number of gaskets
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2.6.4.3 REGWEN Register (Offset = 8h) [Reset = 00000000h]
REGWEN is shown in Table 2-8.

Return to the Summary Table.

This register blocks writes to all the MMR of TCM once set. This register is protected by odd parity bit. It is sticky

1.

Table 2-8. REGWEN Register Field Descriptions

Bit

Field

Type

Reset

Description

31

RESERVED

R

Oh

Reserved

30-29

PAR

R/W

1h

Parity bit. Bit 29 stores the odd parity for bits O to 7. Bit 30 stores the
odd parity of bits 8 to 15.

PAR[29] = ~WEN

PAR[30] = ~SYNC

28-9

RESERVED

Oh

Reserved

SYNC

R/W

1h

Program this bit to 0 before writing to WMCFG or any of the gasket
enable MMR i.e. GSKENO, GSKEN1 etc.

Once the MMR writes are done, program this bit to 1 again.

Then WEN can be programmed 1 to lock the configuration.

Note:

Do not toggle SYNC and WEN in the same cycle

Oh = Set

1h = Reset

7-1

RESERVED

Oh

Reserved

WEN

R/wW

Oh

Write enable
Oh = Enable writes
1h = Disable writes
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2.6.4.4 WMCFG Register (Offset = Ch) [Reset = 00000000h]

WMCEFG is shown in Table 2-9.

Return to the Summary Table.

This register is used to configure SRAM and VIMS watermark. This register is protected by odd parity bits.
Table 2-9. WMCFG Register Field Descriptions

Bit Field Type Reset Description
31-29 PAR R/W 6h Parity bits. Bit 29 stores the odd parity for bits O to 7. Bit 30 stores
the odd parity of bits 8 to 15. Bit 31 stores the odd parity of bits 23 to
16.
PAR[29] = ~XOR(VIMSWM([7:0])
PAR[30] = ~XOR({[VIMSWM[9:8]], SRAMWM[15:12]})
PAR[31] = ~XOR(SRAMWM[21:16])
28-20 RESERVED R Oh Reserved
19-12 SRAMWM R/W FFh SRAM Watermark.
The address from (SRAM Base Address) to (SRAM Base Address +
(SRAMWM + 1)<<10 - 1) is considered secure.
The address from (SRAM Base Address + (SRAMWM + 1) <<10) to
(SRAM Last Address) is considered Non-secure.
11-7 RESERVED R Oh Reserved
6-0 VIMSWM R/W 7Fh VIMS Watermark
The address from (Flash Main Base Address) to (Flash Main Base
Address + (VIMSWM + 1)<<13 - 1) is considered secure.
The address from (Flash Main Base Address + (VIMSWM + 1)<<13)
to (Flash Main Last Address) is considered Non-secure.
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2.6.4.5 GSKENO Register (Offset = 10h) [Reset = 00000000h]

GSKENQO is shown in Table 2-10.

Return to the Summary Table.

This register is used to store gasket configuration. This register is protected by odd parity bits.

Table 2-10. GSKENO Register Field Descriptions
Bit Field Type Reset Description

31-29 PAR R/W 6h Parity bits. Bit 29 stores the odd parity for bits O to 7. Bit 30 stores
the odd parity of bits 8 to 15. Bit 31 stores the odd parity of bits 23 to
16.

PAR[29] = ~XOR(GSKENO[7:0])

PAR[30] = ~XOR(GSKENO[15:8])

PAR[31] = ~XOR(GSKENO[23:16])

28-24 RESERVED R Oh Reserved

23-0 EN R/W O00OFFFFF8h |Gasket enable. The gasket bit to IP mapping is given as follows :-
[0] = DMA initiator gasket enable

[1] = 12S initiator gasket enable

[2] = HSM initiator gasket enable

[3] = Radio target gasket enable

[4] = AES target gasket enable

[5] = 12S target gasket enable

[6] = PDM target gasket enable

[7] = AFA target gasket enable

[8] = DMA target gasket enable

[9] = CANFD target gasket enable
[10] = APU target gasket enable

[11] = APURAM target gasket enable
[12] = GPIO target gasket enable

[13] = SYSTIMER target gasket enable
[14] = UARTO target gasket enable
[15] = UART1 target gasket enable
[16] = SPIO target gasket enable

[17] = SPI1 target gasket enable

[18] = 12C0 target gasket enable

[19] = EVTSVT target gasket enable
[20] = ADC target gasket enable

[21] = MICADC target gasket enable
[22] = MICPGA target gasket enable
[23] = CLKCTRL target gasket enable

50 CC27xx SimpleLink™ Wireless MCU SWCU195A — DECEMBER 2024 — REVISED MAY 2025
Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU195
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU195A&partnum=CC27xx

13 TEXAS
INSTRUMENTS

www.ti.com Arm® Cortex®-M33 Processor

2.6.4.6 GSKEN1 Register (Offset = 14h) [Reset = 00000000h]

GSKENT1 is shown in Table 2-11.

Return to the Summary Table.

This register is used to store gasket configuration. This register is protected by odd parity bits.
Table 2-11. GSKEN1 Register Field Descriptions

Bit Field Type Reset Description
31-29 PAR R/W 3h Parity bits. Bit 29 stores the odd parity for bits O to 7. Bit 30 stores
the odd parity of bits 8 to 15. Bit 31 stores the odd parity of bits 23 to
16.

PAR[29] = ~XOR(GSKENA1[7:0])
PAR[30] = ~XOR(GSKEN1[15:8])
PAR[31] = ~XOR(GSKEN1[23:16])

28-17 RESERVED R Oh Reserved

16-0 EN R/W 0001FFFFh |Gasket enable. The gasket bit to IP mapping is given as follows :-
[0] = LGPT target gasket enable

[1] = FLASH target gasket enable

[2] = VIMS target gasket enable

[3] = HSM target gasket enable

[4] = PMC target gasket enable

[5] = CKMDIG target gasket enable

[6] = RTC target gasket enable

[7] = 10C target gasket enable

[8] = SYSO target gasket enable

[9] = EVTULL target gasket enable

[10] = PMUDIG target gasket enable

[11] = DEBUGSS target gasket enable

[12] = HSM mailbox 1 target gasket enable
[13] = HSM mailbox 2 target gasket enable
[14] = HSM mailbox 3 target gasket enable
[15] = HSM mailbox 4 target gasket enable
[16] = HSM config target gasket enable

2.7 Arm® Cortex®-M33 Registers

SWCU195A — DECEMBER 2024 — REVISED MAY 2025 CC27xx SimpleLink™ Wireless MCU 51
Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU195
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU195A&partnum=CC27xx

13 TEXAS
INSTRUMENTS

Arm® Cortex®-M33 Processor www.ti.com

2.7.1 CPU_ROM_TABLE Registers

Table 2-12 lists the memory-mapped registers for the CPU_ROM_TABLE registers. All register offset addresses
not listed in Table 2-12 should be considered as reserved locations and the register contents should not be
modified.

Table 2-12. CPU_ROM_TABLE Registers

Offset Acronym Register Name Section
Oh SCS_ENTRY SCS component Section 2.7.1.1
4h DWT_ENTRY Data watchpoint unit Section 2.7.1.2
8h FPB_ENTRY Flash Patch and Breakpoint unit Section 2.7.1.3
Ch ITM_ENTRY never implemented Section 2.7.1.4
10h TPIU_ENTRY Trace Port Interface unit Section 2.7.1.5
14h ETM_ENTRY Embedded Trace Macrocell Section 2.7.1.6
18h CTI_ENTRY Cross Trigger Interface Section 2.7.1.7
1Ch MTB_ENTRY Micro Trace Buffer Section 2.7.1.8
20h END_MARKER end of the rom for discovery Section 2.7.1.9

FCCh SYSTEM_ACCESS_ENTRY SYSTEM ACCESS Section 2.7.1.10

FDOh PIDR4 CoreSight Periperal ID4 Section 2.7.1.11

FD4h PIDR5 CoreSight Periperal ID5 Section 2.7.1.12

FD8h PIDR6 CoreSight Periperal ID6 Section 2.7.1.13

FDCh PIDR7 CoreSight Periperal ID7 Section 2.7.1.14

FEOh PIDRO CoreSight Periperal IDO Section 2.7.1.15

FE4h PIDR1 CoreSight Periperal ID1 Section 2.7.1.16

FE8h PIDR2 CoreSight Periperal ID2 Section 2.7.1.17

FECh PIDR3 CoreSight Periperal ID3 Section 2.7.1.18

FFOh CIDRO CoreSight Component IDO Section 2.7.1.19

FF4h CIDR1 CoreSight Component ID1 Section 2.7.1.20

FF8h CIDR2 CoreSight Component ID2 Section 2.7.1.21

FFCh CIDR3 CoreSight Component ID3 Section 2.7.1.22

Complex bit access types are encoded to fit into small table cells. Table 2-13 shows the codes that are used for
access types in this section.

Table 2-13. CPU_ROM_TABLE 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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2.7.1.1 SCS_ENTRY Register (Offset = 0h) [Reset = 00000000h]
SCS_ENTRY is shown in Table 2-14.
Return to the Summary Table.
SCS component
Table 2-14. SCS_ENTRY Register Field Descriptions

Bit Field Type Reset Description
31-12 BASE_ADDR R 000FFFOFh |Base address for master interface 0. Bit[31] is always 0.
11-9 RESO_1 R Oh Reserved, RESO
8-4 POWER_DOMAIN_ID R Oh Indicates the power domain ID of the component. This field is only
valid when bit[2] of this register is 0b1. Otherwise this field is Ob1.
RES0_0 R Oh Reserved, RESO
POWER_DOMAIN_ID_VA |R Oh Indicates whether there is a power domain ID specified in the ROM
LID Table entry
1 FORMAT R 1h Indicates the ROM table entry format
0 ENTRY_PRESENT R 1h Indicates whether there is a valid ROM entry at this location.
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2.7.1.2 DWT_ENTRY Register (Offset = 4h) [Reset = 00000000h]
DWT_ENTRY is shown in Table 2-15.

Return to the Summary Table.

Data watchpoint unit

Table 2-15. DWT_ENTRY Register Field Descriptions

Bit Field Type Reset Description
31-12 BASE_ADDR R 000FFF02h |Base address for master interface 0. Bit[31] is always 0.
11-9 RESO_1 R Oh Reserved, RESO
8-4 POWER_DOMAIN_ID R Oh Indicates the power domain ID of the component. This field is only
valid when bit[2] of this register is 0b1. Otherwise this field is Ob1.
RESO0_0 R Oh Reserved, RESO
POWER_DOMAIN_ID_VA |R Oh Indicates whether there is a power domain ID specified in the ROM
LID Table entry
1 FORMAT R 1h Indicates the ROM table entry format
0 ENTRY_PRESENT R 1h Indicates whether there is a valid ROM entry at this location.
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2.7.1.3 FPB_ENTRY Register (Offset = 8h) [Reset = 00000000h]
FPB_ENTRY is shown in Table 2-16.
Return to the Summary Table.
Flash Patch and Breakpoint unit
Table 2-16. FPB_ENTRY Register Field Descriptions

Bit Field Type Reset Description
31-12 BASE_ADDR R 000FFFO03h |Base address for master interface 0. Bit[31] is always 0.
11-9 RESO_1 R Oh Reserved, RESO
8-4 POWER_DOMAIN_ID R Oh Indicates the power domain ID of the component. This field is only
valid when bit[2] of this register is 0b1. Otherwise this field is Ob1.
RES0_0 R Oh Reserved, RESO
POWER_DOMAIN_ID_VA |R Oh Indicates whether there is a power domain ID specified in the ROM
LID Table entry
1 FORMAT R 1h Indicates the ROM table entry format
0 ENTRY_PRESENT R 1h Indicates whether there is a valid ROM entry at this location.
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2.7.1.4 ITM_ENTRY Register (Offset = Ch) [Reset = 00000000h]
ITM_ENTRY is shown in Table 2-17.

Return to the Summary Table.

never implemented

Table 2-17. ITM_ENTRY Register Field Descriptions

Bit Field Type Reset Description
31-12 BASE_ADDR R 000FFFO01h |Base address for master interface 0. Bit[31] is always 0.
11-9 RESO_1 R Oh Reserved, RESO
8-4 POWER_DOMAIN_ID R Oh Indicates the power domain ID of the component. This field is only
valid when bit[2] of this register is 0b1. Otherwise this field is Ob1.
RESO0_0 R Oh Reserved, RESO
POWER_DOMAIN_ID_VA |R Oh Indicates whether there is a power domain ID specified in the ROM
LID Table entry
1 FORMAT R 1h Indicates the ROM table entry format
0 ENTRY_PRESENT R 1h Indicates whether there is a valid ROM entry at this location.
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2.7.1.5 TPIU_ENTRY Register (Offset = 10h) [Reset = 00000000h]
TPIU_ENTRY is shown in Table 2-18.
Return to the Summary Table.
Trace Port Interface unit
Table 2-18. TPIU_ENTRY Register Field Descriptions

Bit Field Type Reset Description
31-12 BASE_ADDR R 000FFF41h |Base address for master interface 0. Bit[31] is always 0.
11-9 RESO_1 R Oh Reserved, RESO
8-4 POWER_DOMAIN_ID R Oh Indicates the power domain ID of the component. This field is only
valid when bit[2] of this register is 0b1. Otherwise this field is Ob1.
RES0_0 R Oh Reserved, RESO
POWER_DOMAIN_ID_VA |R Oh Indicates whether there is a power domain ID specified in the ROM
LID Table entry
1 FORMAT R 1h Indicates the ROM table entry format
0 ENTRY_PRESENT R Oh Indicates whether there is a valid ROM entry at this location.
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2.7.1.6 ETM_ENTRY Register (Offset = 14h) [Reset = 00000000h]
ETM_ENTRY is shown in Table 2-19.

Return to the Summary Table.

Embedded Trace Macrocell

Table 2-19. ETM_ENTRY Register Field Descriptions

Bit Field Type Reset Description
31-12 BASE_ADDR R 000FFF42h |Base address for master interface 0. Bit[31] is always 0.
11-9 RESO_1 R Oh Reserved, RESO
8-4 POWER_DOMAIN_ID R Oh Indicates the power domain ID of the component. This field is only
valid when bit[2] of this register is 0b1. Otherwise this field is Ob1.
RESO0_0 R Oh Reserved, RESO
POWER_DOMAIN_ID_VA |R Oh Indicates whether there is a power domain ID specified in the ROM
LID Table entry
1 FORMAT R 1h Indicates the ROM table entry format
0 ENTRY_PRESENT R Oh Indicates whether there is a valid ROM entry at this location.
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2.7.1.7 CTI_ENTRY Register (Offset = 18h) [Reset = 00000000h]
CTI_ENTRY is shown in Table 2-20.
Return to the Summary Table.
Cross Trigger Interface
Table 2-20. CTI_ENTRY Register Field Descriptions

Bit Field Type Reset Description
31-12 BASE_ADDR R 000FFF43h |Base address for master interface 0. Bit[31] is always 0.
11-9 RESO_1 R Oh Reserved, RESO
8-4 POWER_DOMAIN_ID R Oh Indicates the power domain ID of the component. This field is only
valid when bit[2] of this register is 0b1. Otherwise this field is Ob1.
RES0_0 R Oh Reserved, RESO
POWER_DOMAIN_ID_VA |R Oh Indicates whether there is a power domain ID specified in the ROM
LID Table entry
1 FORMAT R 1h Indicates the ROM table entry format
0 ENTRY_PRESENT R Oh Indicates whether there is a valid ROM entry at this location.
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2.7.1.8 MTB_ENTRY Register (Offset = 1Ch) [Reset = 00000000h]
MTB_ENTRY is shown in Table 2-21.

Return to the Summary Table.

Micro Trace Buffer

Table 2-21. MTB_ENTRY Register Field Descriptions

Bit Field Type Reset Description
31-12 BASE_ADDR R 000FFF44h |Base address for master interface 0. Bit[31] is always 0.
11-9 RESO_1 R Oh Reserved, RESO
8-4 POWER_DOMAIN_ID R Oh Indicates the power domain ID of the component. This field is only
valid when bit[2] of this register is 0b1. Otherwise this field is Ob1.
RESO0_0 R Oh Reserved, RESO
POWER_DOMAIN_ID_VA |R Oh Indicates whether there is a power domain ID specified in the ROM
LID Table entry
1 FORMAT R 1h Indicates the ROM table entry format
0 ENTRY_PRESENT R Oh Indicates whether there is a valid ROM entry at this location.
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2.7.1.9 END_MARKER Register (Offset = 20h) [Reset = 00000000h]
END_MARKER is shown in Table 2-22.
Return to the Summary Table.

end of the rom for discovery

Table 2-22. END_MARKER Register Field Descriptions
Bit Field Type Reset Description

31-0 RESO R Oh Reserved, RESO

SWCU195A — DECEMBER 2024 — REVISED MAY 2025

CC27xx SimpleLink™ Wireless MCU 61
Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU195
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU195A&partnum=CC27xx

Arm® Cortex®-M33 Processor

13 TEXAS
INSTRUMENTS

www.ti.com

2.7.1.10 SYSTEM_ACCESS_ENTRY Register (Offset = FCCh) [Reset = 00000000h]
SYSTEM_ACCESS_ENTRY is shown in Table 2-23.

Return to the Summary Table.

SYSTEM ACCESS
Table 2-23. SYSTEM_ACCESS_ENTRY Register Field Descriptions
Bit Field Type Reset Description
31-0 RESO R 1h Reserved, RESO
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2.7.1.11 PIDR4 Register (Offset = FDOh) [Reset = 00000000h]
PIDR4 is shown in Table 2-24.
Return to the Summary Table.
CoreSight Periperal ID4
Table 2-24. PIDR4 Register Field Descriptions

Bit Field Type Reset Description

31-8 RESO R Xh Reserved, RESO

7-4 SIZE R Oh Always 0b0000. Indicates that the device only occupies 4KB of
memory

3-0 DES_2 R 4h Together, PIDR1.DES_0, PIDR2.DES_1, and PIDR4.DES_2 identify
the designer of the component.
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2.7.1.12 PIDRS5 Register (Offset = FD4h) [Reset = 00000000h]
PIDRS is shown in Table 2-25.
Return to the Summary Table.

CoreSight Periperal ID5
Table 2-25. PIDRS5 Register Field Descriptions

Bit Field Type Reset Description

31-0 RESO R Oh Reserved, RESO
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2.7.1.13 PIDR6 Register (Offset = FD8h) [Reset = 00000000h]
PIDRG6 is shown in Table 2-26.

Return to the Summary Table.

CoreSight Periperal ID6

Table 2-26. PIDR6 Register Field Descriptions
Bit Field Type Reset Description

31-0 RESO R Oh Reserved, RESO
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2.7.1.14 PIDR7 Register (Offset = FDCh) [Reset = 00000000h]
PIDRY is shown in Table 2-27.
Return to the Summary Table.

CoreSight Periperal ID7
Table 2-27. PIDR7 Register Field Descriptions

Bit Field Type Reset Description

31-0 RESO R Oh Reserved, RESO
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2.7.1.15 PIDRO Register (Offset = FEOh) [Reset = 00000000h]

PIDRO is shown in Table 2-28.
Return to the Summary Table.
CoreSight Periperal IDO

Table 2-28. PIDRO Register Field Descriptions

Bit Field Type Reset Description

31-8 RESO R Xh Reserved, RESO

7-0 PART_O R C9h Bits[7:0] of the 12-bit part number of the component. The designer of
the component assigns this part number.
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2.7.1.16 PIDR1 Register (Offset = FE4h) [Reset = 00000000h]

PIDR1 is shown in Table 2-29.
Return to the Summary Table.
CoreSight Periperal ID1

Table 2-29. PIDR1 Register Field Descriptions

Bit Field Type Reset Description

31-8 RESO R Xh Reserved, RESO

7-4 DES 0 R Bh Together, PIDR1.DES_0, PIDR2.DES_1, and PIDR4.DES_2 identify
the designer of the component.

3-0 PART _1 R 4h Bits[11:8] of the 12-bit part number of the component. The designer
of the component assigns this part number.
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2.7.1.17 PIDR2 Register (Offset = FE8h) [Reset = 00000000h]
PIDR2 is shown in Table 2-30.
Return to the Summary Table.
CoreSight Periperal ID2
Table 2-30. PIDR2 Register Field Descriptions

Bit Field Type Reset Description
31-8 RESO R Xh Reserved, RESO
7-4 REVISION R Oh This device is at r1p0
3 JEDEC R 1h Always 1. Indicates that the JEDEC-assigned designer ID is used.
2-0 DES_1 R 3h Together, PIDR1.DES_0, PIDR2.DES_1, and PIDR4.DES_2 identify
the designer of the component.
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2.7.1.18 PIDR3 Register (Offset = FECh) [Reset = 00000000h]

PIDR3 is shown in Table 2-31.
Return to the Summary Table.
CoreSight Periperal ID3

Table 2-31. PIDR3 Register Field Descriptions

Bit

Field

Type

Reset

Description

31-8

RESO

R

Xh

Reserved, RESO

7-4

REVAND

R

Oh

Indicates minor errata fixes specific to the revision of the component
being used, for example metal fixes after implementation. In most
cases, this field is 0b0000. ARM recommends that the component
designers ensure that a metal fix can change this field if required, for

example, by driving it from registers that reset to 0b0000.

CMOD

Oh

Customer Modified. Indicates whether the customer has modified

the behavior of the component. In most cases, this field is

0b0000. Customers change this value when they make authorized
modifications to this component.
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2.7.1.19 CIDRO Register (Offset = FFOh) [Reset = 00000000h]

CIDRO is shown in Table 2-32.
Return to the Summary Table.

CoreSight Component IDO

Table 2-32. CIDRO Register Field Descriptions

Bit Field Type Reset Description
31-8 RESO R Xh Reserved, RESO
7-0 PRMBL_0 R Dh Preamble[0]. Contains bits[7:0] of the component identification code
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2.7.1.20 CIDR1 Register (Offset = FF4h) [Reset = 00000000h]

CIDR1 is shown in Table 2-33.
Return to the Summary Table.

CoreSight Component ID1

Table 2-33. CIDR1 Register Field Descriptions

Bit Field Type Reset Description

31-8 RESO R Xh Reserved, RESO

7-4 CLASS R 1h Class of the component, for example, whether the component is a
ROM table or a generic CoreSight component. Contains bits[15:12]
of the component identification code.

3-0 PRMBL_1 R Oh Preamble[1]. Contains bits[11:8] of the component identification
code.
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2.7.1.21 CIDR2 Register (Offset = FF8h) [Reset = 00000000h]
CIDR2 is shown in Table 2-34.
Return to the Summary Table.

CoreSight Component ID2
Table 2-34. CIDR2 Register Field Descriptions

Bit Field Type Reset Description

31-8 RESO R Xh Reserved, RESO

7-0 PRMBL_2 R 5h Preamble[2]. Contains bits[23:16] of the component identification
code.
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2.7.1.22 CIDR3 Register (Offset = FFCh) [Reset = 00000000h]
CIDRS is shown in Table 2-35.
Return to the Summary Table.

CoreSight Component ID3
Table 2-35. CIDR3 Register Field Descriptions

Bit Field Type Reset Description

31-8 RESO R Xh Reserved, RESO

7-0 PRMBL_3 R B1h Preamble[3]. Contains bits[31:24] of the component identification
code.
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2.7.2 TPIU Registers

Table 2-36 lists the memory-mapped registers for the TPIU registers. All register offset addresses not listed in
Table 2-36 should be considered as reserved locations and the register contents should not be modified.

Table 2-36. TPIU Registers

Offset Acronym Register Name Section
Oh SSPSR Supported Sync Port Sizes Section 2.7.2.1
4h CSPSR Current Sync Port Size Section 2.7.2.2
10h ACPR Async Clock Prescaler Section 2.7.2.3
FOh SPPR Selected Pin Protocol Section 2.7.2.4

300h FFSR Formatter and Flush Status Section 2.7.2.5
304h FFCR Formatter and Flush Control Section 2.7.2.6
308h PSCR Formatter Synchronization Counter Section 2.7.2.7

FAOh CLAIMMASK Claim Tag Mask Section 2.7.2.8

FAOh CLAIMSET Claim Tag Set Section 2.7.2.9

FA4h CLAIMTAG Current Claim Tag Section 2.7.2.10

FA4h CLAIMCLR Claim Tag Clear Section 2.7.2.11

FC8h DEVID Device ID Section 2.7.2.12

Complex bit access types are encoded to fit into small table cells. Table 2-37 shows the codes that are used for
access types in this section.

Table 2-37. TPIU 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
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2.7.2.1 SSPSR Register (Offset = 0h) [Reset = 00000000h]

SSPSR is shown in Table 2-38.
Return to the Summary Table.

Supported Sync Port Sizes

This register represents a single port size that is supported on the device, that is, 4, 2 or 1. This is to ensure that

tools do not attempt to select a port width that an attached TPA cannot capture.
Table 2-38. SSPSR Register Field Descriptions

Bit

Field

Type

Reset

Description

31-4

RESERVED

R

Oh

Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

FOUR

R

1h

4-bit port size support
0x0: Not supported
0x1: Supported

THREE

Oh

3-bit port size support
0x0: Not supported
0x1: Supported

TWO

1h

2-bit port size support
0x0: Not supported
0x1: Supported

ONE

1h

1-bit port size support
0x0: Not supported
0x1: Supported
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2.7.2.2 CSPSR Register (Offset = 4h) [Reset = 00000000h]
CSPSR is shown in Table 2-39.
Return to the Summary Table.

Current Sync Port Size

This register has the same format as SSPSR but only one bit can be set, and all others must be zero. Writing
values with more than one bit set, or setting a bit that is not indicated as supported can cause Unpredictable
behavior. On reset this defaults to the smallest possible port size, 1 bit.

Table 2-39. CSPSR Register Field Descriptions

Bit Field Type Reset Description
31-4 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
3 FOUR R/W Oh 4-bit port enable

Writing values with more than one bit set in CSPSR, or setting
a bit that is not indicated as supported in SSPSR can cause
Unpredictable behavior.

2 THREE R/W Oh 3-bit port enable

Writing values with more than one bit set in CSPSR, or setting
a bit that is not indicated as supported in SSPSR can cause
Unpredictable behavior.

1 TWO R/W Oh 2-bit port enable

Writing values with more than one bit set in CSPSR, or setting
a bit that is not indicated as supported in SSPSR can cause
Unpredictable behavior.

0 ONE R/W 1h 1-bit port enable

Writing values with more than one bit set in CSPSR, or setting
a bit that is not indicated as supported in SSPSR can cause
Unpredictable behavior.
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2.7.2.3 ACPR Register (Offset = 10h) [Reset = 00000000h]

ACPR is shown in Table 2-40.

Return to the Summary Table.

Async Clock Prescaler
This register scales the baud rate of the asynchronous output.

Table 2-40. ACPR Register Field Descriptions

Bit Field Type Reset Description
31-13 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
12-0 PRESCALER R/W Oh Divisor for input trace clock is (PRESCALER + 1).
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2.7.2.4 SPPR Register (Offset = FOh) [Reset = 00000000h]
SPPR is shown in Table 2-41.
Return to the Summary Table.

Selected Pin Protocol
This register selects the protocol to be used for trace output.
Note: If this register is changed while trace data is being output, data corruption occurs.

Table 2-41. SPPR Register Field Descriptions

Bit Field Type Reset Description

31-2 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

1-0 PROTOCOL R/W 1h Trace output protocol

Oh = TracePort mode
1h = SerialWire Output (Manchester). This is the reset value.
2h = SerialWire Output (NRZ)
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2.7.2.5 FFSR Register (Offset = 300h) [Reset = 00000000h]

FFSR is shown in Table 2-42.
Return to the Summary Table.

Formatter and Flush Status

Table 2-42. FFSR Register Field Descriptions

Bit Field Type Reset Description
31-4 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
3 FTNONSTOP R 1h 0: Formatter can be stopped
1: Formatter cannot be stopped
2-0 RESERVED R Oh This field always reads as zero
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2.7.2.6 FFCR Register (Offset = 304h) [Reset = 00000000h]

FFCR is shown in Table 2-43.
Return to the Summary Table.

Formatter and Flush Control

When one of the two single wire output (SWO) modes is selected, ENFCONT enables the formatter to be

bypassed. If the formatter is bypassed, only the ITM/DWT trace source (ATDATA2) passes through. The TPIU
accepts and discards data that is presented on the ETM port (ATDATA1). This function is intended to be used

when it is necessary to connect a device containing an ETM to a trace capture device that is only able to capture
Serial Wire Output (SWO) data. Enabling or disabling the formatter causes momentary data corruption.
Note: If the selected pin protocol register (SPPR.PROTOCOL) is set to 0x00 (TracePort mode), this register
always reads 0x102, because the formatter is automatically enabled. If one of the serial wire modes is then
selected, the register reverts to its previously programmed value.

Table 2-43. FFCR Register Field Descriptions

Bit Field Type Reset Description
31-9 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
8 TRIGIN R/W 1h Indicates that triggers are inserted when a trigger pin is asserted.
7-2 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
1 ENFCONT R/W 1h Enable continuous formatting:
0: Continuous formatting disabled
1: Continuous formatting enabled
0 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
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2.7.2.7 PSCR Register (Offset = 308h) [Reset = 00000000h]
PSCR is shown in Table 2-44.
Return to the Summary Table.
Periodic Synchronization Control Registers
Table 2-44. PSCR Register Field Descriptions
Bit Field Type Reset Description
31-5 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
4-0 PSCOUNT R/W Oh Periodic Synchronization Count. Determines the reload value of the

Periodic Synchronization Counter. The reload value takes effect the
next time the counter reaches zero. Reads from this register return
the reload value programmed into this register

0b00000 Synchronization disabled.

0b00111 128 bytes

0b01000 256 bytes

0b11111 231 bytes
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2.7.2.8 CLAIMMASK Register (Offset = FAOh) [Reset = 00000000h]
CLAIMMASK is shown in Table 2-45.

Return to the Summary Table.

Claim Tag Mask

Table 2-45. CLAIMMASK Register Field Descriptions
Bit Field Type Reset Description

31-0 CLAIMMASK R Fh This register forms one half of the Claim Tag value. When reading
this register returns the number of bits that can be set (each bit is
considered separately):

0: This claim tag bit is not implemented

1: This claim tag bit is not implemented

The behavior when writing to this register is described in CLAIMSET.
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2.7.2.9 CLAIMSET Register (Offset = FAOh) [Reset = 00000000h]
CLAIMSET is shown in Table 2-46.

Return to the Summary Table.

Claim Tag Set
Table 2-46. CLAIMSET Register Field Descriptions
Bit Field Type Reset Description
31-0 CLAIMSET w Fh This register forms one half of the Claim Tag value. Writing to

this location allows individual bits to be set (each bit is considered
separately):

0: No effect

1: Set this bit in the claim tag

The behavior when reading from this location is described in
CLAIMMASK.
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2.7.2.10 CLAIMTAG Register (Offset = FA4h) [Reset = 00000000h]
CLAIMTAG is shown in Table 2-47.

Return to the Summary Table.

Current Claim Tag

Table 2-47. CLAIMTAG Register Field Descriptions
Bit Field Type Reset Description

31-0 CLAIMTAG R Oh This register forms one half of the Claim Tag value. Reading this
register returns the current Claim Tag value.

Reading CLAIMMASK determines how many bits from this register
must be used.

The behavior when writing to this register is described in CLAIMCLR.
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2.7.2.11 CLAIMCLR Register (Offset = FA4h) [Reset = 00000000h]
CLAIMCLR is shown in Table 2-48.

Return to the Summary Table.

Claim Tag Clear

Table 2-48. CLAIMCLR Register Field Descriptions

Bit

Field

Type

Reset

Description

31-0

CLAIMCLR

W

Oh

This register forms one half of the Claim Tag value. Writing to this
location enables individual bits to be cleared (each bit is considered
separately):

0: No effect

1: Clear this bit in the claim tag.

The behavior when reading from this location is described in
CLAIMTAG.
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2.7.2.12 DEVID Register (Offset = FC8h) [Reset = 00000000h]
DEVID is shown in Table 2-49.

Return to the Summary Table.

Device ID
Table 2-49. DEVID Register Field Descriptions
Bit Field Type Reset Description
31-0 DEVID R CAOh This field returns: OxCA1 if there is an ETM present. OxCAO if there is
no ETM present.
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2.7.3 DCB Registers

Table 2-50 lists the memory-mapped registers for the DCB registers. All register offset addresses not listed in
Table 2-50 should be considered as reserved locations and the register contents should not be modified.

Table 2-50. DCB Registers

Offset Acronym

Register Name

Section

10h DHCSR

Controls halting debug

Section 2.7.3.1

14h DCRSR

With the DCRDR, provides debug access to the general-
purpose registers, special-purpose registers, and the FP
extension registers. A write to the DCRSR specifies the
register to transfer, whether the transfer is a read or write,
and starts the transfer

Section 2.7.3.2

18h DCRDR

With the DCRSR, provides debug access to the general-
purpose registers, special-purpose registers, and the FP
Extension registers. If the Main Extension is implemented,
it can also be used for message passing between an
external debugger and a debug agent running on the PE

Section 2.7.3.3

1Ch DEMCR

Manages vector catch behavior and DebugMonitor
handling when debugging

Section 2.7.3.4

24h DAUTHCTRL

This register allows the external authentication interface
to be overridden from software.

Section 2.7.3.5

28h DSCSR

Provides control and status information for Secure debug

Section 2.7.3.6

Complex bit access types are encoded to fit into small table cells. Table 2-51 shows the codes that are used for

access types in this section.

Table 2-51. DCB 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
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2.7.3.1 DHCSR Register (Offset = 10h) [Reset = 00000000h]
DHCSR is shown in Table 2-52.
Return to the Summary Table.
Controls halting debug
Table 2-52. DHCSR Register Field Descriptions

Bit Field Type Reset Description
31-27 RESO R Oh Reserved, RESO
26 S_RESTART_ST R Oh Indicates the PE has processed a request to clear DHCSR.C_HALT
to 0. That is, either a write to DHCSR that clears DHCSR.C_HALT
from 1 to 0, or an External Restart Request
25 S _RESET_ST R Oh Indicates whether the PE has been reset since the last read of the
DHCSR
24 S_RETIRE_ST R Oh Set to 1 every time the PE retires one of more instructions
23-21 RESO0_1 R Oh Reserved, RESO
20 S_SDE R Oh Indicates whether Secure invasive debug is allowed
19 S_LOCKUP R Oh Indicates whether the PE is in Lockup state
18 S_SLEEP R Oh Indicates whether the PE is sleeping
17 S_HALT R Oh Indicates whether the PE is in Debug state
31-16 DBGKEY w Oh A debugger must write 0xAO5F to this field to enable write access to
the remaining bits, otherwise the PE ignores the write access
16 S_REGRDY R Oh Handshake flag to transfers through the DCRDR
15-6 RES0_2 R Oh Reserved, RESO
5 C_SNAPSTALL R/W Oh Allow imprecise entry to Debug state
4 RESO_3 R Oh Reserved, RESO
3 C_MASKINTS R/W Oh When debug is enabled, the debugger can write to this bit to mask
PendSV, SysTick and external configurable interrupts
2 C_STEP R/W Oh Enable single instruction step
C_HALT R/W Oh PE enter Debug state halt request
0 C_DEBUGEN R/W Oh Enable Halting debug
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2.7.3.2 DCRSR Register (Offset = 14h) [Reset = 00000000h]

DCRSR is shown in Table 2-53.

Return to the Summary Table.

With the DCRDR, provides debug access to the general-purpose registers, special-purpose registers, and the
FP extension registers. A write to the DCRSR specifies the register to transfer, whether the transfer is a read or

write, and starts the transfer

Table 2-53. DCRSR Register Field Descriptions

Bit Field Type Reset Description
31-17 RESO R Oh Reserved, RESO
16 REGWnR w Oh Specifies the access type for the transfer
15-7 RESO_1 R Oh Reserved, RESO
6-0 REGSEL W Oh Specifies the general-purpose register, special-purpose register, or
FP register to transfer
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2.7.3.3 DCRDR Register (Offset = 18h) [Reset = 00000000h]
DCRDR is shown in Table 2-54.
Return to the Summary Table.

With the DCRSR, provides debug access to the general-purpose registers, special-purpose registers, and the
FP Extension registers. If the Main Extension is implemented, it can also be used for message passing between
an external debugger and a debug agent running on the PE

Table 2-54. DCRDR Register Field Descriptions

Bit Field Type Reset Description
31-0 DBGTMP R/W Oh Provides debug access for reading and writing the general-purpose
registers, special-purpose registers, and Floating-point Extension
registers
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2.7.3.4 DEMCR Register (Offset = 1Ch) [Reset = 00000000h]
DEMCR is shown in Table 2-55.

Return to the Summary Table.

Manages vector catch behavior and DebugMonitor handling when debugging
Table 2-55. DEMCR Register Field Descriptions

Bit Field Type Reset Description
31-25 RESO R Oh Reserved, RESO
24 TRCENA R/W Oh Global enable for all DWT and ITM features
23-21 RESO_1 R Oh Reserved, RESO
20 SDME R Oh Indicates whether the DebugMonitor targets the Secure or the Non-
secure state and whether debug events are allowed in Secure state
19 MON_REQ R/W Oh DebugMonitor semaphore bit
18 MON_STEP R/W Oh Enable DebugMonitor stepping
17 MON_PEND R/W Oh Sets or clears the pending state of the DebugMonitor exception
16 MON_EN R/W Oh Enable the DebugMonitor exception
15-12 RES0_2 R Oh Reserved, RESO
11 VC_SFERR R/W Oh SecureFault exception halting debug vector catch enable
10 VC_HARDERR R/W Oh HardFault exception halting debug vector catch enable
9 VC_INTERR R/W Oh Enable halting debug vector catch for faults during exception entry
and return
VC_BUSERR R/W Oh BusFault exception halting debug vector catch enable
VC_STATERR R/W Oh Enable halting debug trap on a UsageFault exception caused by
a state information error, for example an Undefined Instruction
exception
6 VC_CHKERR R/W Oh Enable halting debug trap on a UsageFault exception caused by a
checking error, for example an alignment check error
5 VC_NOCPERR R/W Oh Enable halting debug trap on a UsageFault caused by an access to a
coprocessor
4 VC_MMERR R/W Oh Enable halting debug trap on a MemManage exception
3-1 RESO_3 R Oh Reserved, RESO
0 VC_CORERESET R/W Oh Enable Reset Vector Catch. This causes a warm reset to halt a
running system
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2.7.3.5 DAUTHCTRL Register (Offset = 24h) [Reset = 00000000h]

DAUTHCTRL is shown in Table 2-56.

Return to the Summary Table.

This register allows the external authentication interface to be overridden from software.
Table 2-56. DAUTHCTRL Register Field Descriptions

Bit Field Type Reset Description
31-4 RESERVED R Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
3 INTSPNIDEN R/W Oh Internal Secure non-invasive debug enable. Overrides the external
Secure non-invasive debug authentication interface
2 SPNIDENSEL R/W Oh Secure non-invasive debug enable select. Selects between

DAUTHCTRL and the external authentication interface for control of
Secure non-invasive debug

1 INTSPIDEN R/W Oh Internal Secure invasive debug enable. Overrides the external
Secure invasive debug authentication Interfaces.
0 SPIDENSEL R/W Oh Secure invasive debug enable select. Selects between DAUTHCTRL

and the external authentication interface for control of Secure
invasive debug.
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2.7.3.6 DSCSR Register (Offset = 28h) [Reset = 00000000h]

DSCSR is shown in Table 2-57.

Return to the Summary Table.

Provides control and status information for Secure debug

Table 2-57. DSCSR Register Field Descriptions

Bit Field Type Reset Description
31-18 RESO R Oh Reserved, RESO
17 CDSKEY R/W Oh Writes to the CDS bit are ignored unless CDSKEY is concurrently
written to zero
16 CDS R/W Oh This field indicates the current Security state of the processor
15-2 RESO_1 R Oh Reserved, RESO
1 SBRSEL R/W Oh If SBRSELEN is 1 this bit selects whether the Non-secure or
the Secure version of the memory-mapped Banked registers are
accessible to the debugger
0 SBRSELEN R/W Oh Controls whether the SBRSEL field or the current Security state of
the processor selects which version of the memory-mapped Banked
registers are accessed to the debugger
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2.7.4 DIB Registers

Table 2-58 lists the memory-mapped registers for the DIB registers. All register offset addresses not listed in
Table 2-58 should be considered as reserved locations and the register contents should not be modified.

Table 2-58. DIB Registers

Offset Acronym Register Name Section
Oh DLAR Provides CoreSight discovery information for the SCS Section 2.7.4.1
4h DLSR Provides CoreSight discovery information for the SCS Section 2.7.4.2
8h DAUTHSTATUS Provides CoreSight discovery information for the SCS Section 2.7.4.3
Ch DDEVARCH Provides CoreSight discovery information for the SCS Section 2.7.4.4
1Ch DDEVTYPE Provides CoreSight discovery information for the SCS Section 2.7.4.5
20h DPIDR4 Provides CoreSight discovery information for the SCS Section 2.7.4.6
24h DPIDR5 Provides CoreSight discovery information for the SCS Section 2.7.4.7
28h DPIDR6 Provides CoreSight discovery information for the SCS Section 2.7.4.8

2Ch DPIDR7 Provides CoreSight discovery information for the SCS Section 2.7.4.9

30h DPIDRO Provides CoreSight discovery information for the SCS Section 2.7.4.10
34h DPIDR1 Provides CoreSight discovery information for the SCS Section 2.7.4.11
38h DPIDR2 Provides CoreSight discovery information for the SCS Section 2.7.4.12
3Ch DPIDR3 Provides CoreSight discovery information for the SCS Section 2.7.4.13
40h DCIDRO Provides CoreSight discovery information for the SCS Section 2.7.4.14
44h DCIDR1 Provides CoreSight discovery information for the SCS Section 2.7.4.15
48h DCIDR2 Provides CoreSight discovery information for the SCS Section 2.7.4.16
4Ch DCIDR3 Provides CoreSight discovery information for the SCS Section 2.7.4.17

Complex bit access types are encoded to fit into small table cells. Table 2-59 shows the codes that are used for
access types in this section.

Table 2-59. DIB 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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2.7.4.1 DLAR Register (Offset = 0h) [Reset = 00000000h]

DLAR is shown in Table 2-60.
Return to the Summary Table.

Provides CoreSight discovery information for the SCS

Table 2-60. DLAR Register Field Descriptions

Bit Field Type Reset Description
31-1 RESERVED R Oh Reserved
0 KEY R Oh Indicates whether Non-secure invasive debug is allowed
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2.7.4.2 DLSR Register (Offset = 4h) [Reset = 00000000h]
DLSR is shown in Table 2-61.

Return to the Summary Table.

Provides CoreSight discovery information for the SCS

Table 2-61. DLSR Register Field Descriptions
Bit Field Type Reset Description

31-3 RESERVED R 08EE0540h |Defines the architect of the component. Bits [31:28] are the JEP106
continuation code (JEP106 bank ID, minus 1) and bits [27:21] are the
JEP106 ID code.

2 nTT R 1h Indicates whether Secure invasive debug is implemented and
allowed
SLK R Oh Indicates whether Non-secure non-invasive debug is allowed
0 SLI R Oh Indicates whether Non-secure invasive debug is allowed
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2.7.4.3 DAUTHSTATUS Register (Offset = 8h) [Reset = 00000000h]
DAUTHSTATUS is shown in Table 2-62.

Return to the Summary Table.

Provides CoreSight discovery information for the SCS

Table 2-62. DAUTHSTATUS Register Field Descriptions

Bit Field Type Reset Description
31-4 RESERVED R 047702A0h | Defines the architect of the component. Bits [31:28] are the JEP106
continuation code (JEP106 bank ID, minus 1) and bits [27:21] are the
JEP106 ID code.
3 SNID R Oh Indicates whether Secure non-invasive debug is implemented and
allowed
2 SID R 1h Indicates whether Secure invasive debug is implemented and
allowed
1 NSNID R Oh Indicates whether Non-secure non-invasive debug is allowed
0 NSID R Oh Indicates whether Non-secure invasive debug is allowed
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2.7.4.4 DDEVARCH Register (Offset = Ch) [Reset = 00000000h]
DDEVARCH is shown in Table 2-63.

Return to the Summary Table.

Provides CoreSight discovery information for the SCS

Table 2-63. DDEVARCH Register Field Descriptions
Bit Field Type Reset Description

31-21 ARCHITECT R 23Bh Defines the architect of the component. Bits [31:28] are the JEP106
continuation code (JEP106 bank ID, minus 1) and bits [27:21] are the
JEP106 ID code.

20 PRESENT R 1h Defines that the DEVARCH register is present
19-16 REVISION R Oh Defines the architecture revision of the component
15-12 ARCHVER R 2h Defines the architecture version of the component
11-0 ARCHPART R AO04h Defines the architecture of the component
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2.7.4.5 DDEVTYPE Register (Offset = 1Ch) [Reset = 00000000h]
DDEVTYPE is shown in Table 2-64.
Return to the Summary Table.
Provides CoreSight discovery information for the SCS
Table 2-64. DDEVTYPE Register Field Descriptions
Bit Field Type Reset Description
31-8 RESO R Xh Reserved, RESO
7-4 SuUB R Oh Component sub-type
3-0 MAJOR R Oh CoreSight major type
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2.7.4.6 DPIDR4 Register (Offset = 20h) [Reset = 00000000h]
DPIDR4 is shown in Table 2-65.
Return to the Summary Table.
Provides CoreSight discovery information for the SCS
Table 2-65. DPIDR4 Register Field Descriptions

Bit Field Type Reset Description

31-8 RESO R Xh Reserved, RESO

7-4 SIZE R Oh See CoreSight Architecture Specification
3-0 DES 2 R 4h See CoreSight Architecture Specification
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2.7.4.7 DPIDRS5 Register (Offset = 24h) [Reset = 00000000h]
DPIDRS5 is shown in Table 2-66.
Return to the Summary Table.
Provides CoreSight discovery information for the SCS
Table 2-66. DPIDR5 Register Field Descriptions
Bit Field Type Reset Description
31-0 RESO R Oh Reserved, RESO
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2.7.4.8 DPIDRG6 Register (Offset = 28h) [Reset = 00000000h]
DPIDRG is shown in Table 2-67.

Return to the Summary Table.

Provides CoreSight discovery information for the SCS

Table 2-67. DPIDR6 Register Field Descriptions

Bit Field Type Reset Description
31-0 RESO R Oh Reserved, RESO
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2.7.4.9 DPIDR7 Register (Offset = 2Ch) [Reset = 00000000h]
DPIDRY7 is shown in Table 2-68.
Return to the Summary Table.
Provides CoreSight discovery information for the SCS
Table 2-68. DPIDR7 Register Field Descriptions
Bit Field Type Reset Description
31-0 RESO R Oh Reserved, RESO
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2.7.4.10 DPIDRO Register (Offset = 30h) [Reset = 00000000h]
DPIDRO is shown in Table 2-69.

Return to the Summary Table.

Provides CoreSight discovery information for the SCS

Table 2-69. DPIDRO Register Field Descriptions

Bit Field Type Reset Description
31-8 RESO R Xh Reserved, RESO
7-0 PART_O R 21h See CoreSight Architecture Specification
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2.7.4.11 DPIDR1 Register (Offset = 34h) [Reset = 00000000h]
DPIDR1 is shown in Table 2-70.

Return to the Summary Table.

Provides CoreSight discovery information for the SCS

Table 2-70. DPIDR1 Register Field Descriptions

Bit Field Type Reset Description

31-8 RESO R Xh Reserved, RESO

7-4 DES 0 R Bh See CoreSight Architecture Specification
3-0 PART _1 R Dh See CoreSight Architecture Specification
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2.7.4.12 DPIDR2 Register (Offset = 38h) [Reset = 00000000h]
DPIDR2 is shown in Table 2-71.
Return to the Summary Table.
Provides CoreSight discovery information for the SCS
Table 2-71. DPIDR2 Register Field Descriptions

Bit Field Type Reset Description
31-8 RESO R Xh Reserved, RESO
7-4 REVISION R Oh See CoreSight Architecture Specification
3 JEDEC R 1h See CoreSight Architecture Specification
2-0 DES_1 R 3h See CoreSight Architecture Specification
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2.7.4.13 DPIDR3 Register (Offset = 3Ch) [Reset = 00000000h]
DPIDR3 is shown in Table 2-72.

Return to the Summary Table.

Provides CoreSight discovery information for the SCS

Table 2-72. DPIDR3 Register Field Descriptions

Bit Field Type Reset Description

31-8 RESO R Xh Reserved, RESO

7-4 REVAND R Oh See CoreSight Architecture Specification
3-0 CMOD R Oh See CoreSight Architecture Specification
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2.7.4.14 DCIDRO Register (Offset = 40h) [Reset = 00000000h]
DCIDRO is shown in Table 2-73.

Return to the Summary Table.

Provides CoreSight discovery information for the SCS

Table 2-73. DCIDRO Register Field Descriptions

Bit Field Type Reset Description
31-8 RESO R Xh Reserved, RESO
7-0 PRMBL_0 R Dh See CoreSight Architecture Specification
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2.7.4.15 DCIDR1 Register (Offset = 44h) [Reset = 00000000h]
DCIDR1 is shown in Table 2-74.
Return to the Summary Table.
Provides CoreSight discovery information for the SCS
Table 2-74. DCIDR1 Register Field Descriptions

Bit Field Type Reset Description

31-8 RESO R Xh Reserved, RESO

7-4 CLASS R 9h See CoreSight Architecture Specification
3-0 PRMBL_1 R Oh See CoreSight Architecture Specification
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2.7.4.16 DCIDR2 Register (Offset = 48h) [Reset = 00000000h]
DCIDR2 is shown in Table 2-75.

Return to the Summary Table.

Provides CoreSight discovery information for the SCS

Table 2-75. DCIDR2 Register Field Descriptions

Bit Field Type Reset Description
31-8 RESO R Xh Reserved, RESO
7-0 PRMBL_2 R 5h See CoreSight Architecture Specification
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2.7.4.17 DCIDR3 Register (Offset = 4Ch) [Reset = 00000000h]
DCIDR3 is shown in Table 2-76.
Return to the Summary Table.
Provides CoreSight discovery information for the SCS
Table 2-76. DCIDR3 Register Field Descriptions

Bit Field Type Reset Description

31-8 RESO R Xh Reserved, RESO

7-0 PRMBL_3 R B1h See CoreSight Architecture Specification
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2.7.5 DWT Registers

Table 2-77 lists the memory-mapped registers for the DWT registers. All register offset addresses not listed in

Table 2-77 should be considered as reserved locations and the register contents should not be modified.
Table 2-77. DWT Registers

Offset Acronym Register Name Section
Oh DWT Control Register Provides configuration and status information for the DWT Section 2.7.5.1
unit, and used to control features of the unit
4h DWT Cycle Count Register Shows or sets the value of the processor cycle counter,  Section 2.7.5.2
CYCCNT
8h DWT CPI Count Register Counts additional cycles required to execute multicycle Section 2.7.5.3
instructions and instruction fetch stalls.
Ch DWT Exception Overhead Count Register Counts the total cycles spent in exception processing Section 2.7.5.4
10h DWT Sleep Count Register Counts the total number of cycles that the processor is Section 2.7.5.5
sleeping.
14h DWT LSU Count Register Increments on the additional cycles required to execute all Section 2.7.5.6
load or store instructions
18h DWT Folded Instruction Count Register Increments on the additional cycles required to execute all Section 2.7.5.7
load or store instructions
1Ch DWT Program Counter Sample Register ~ Samples the current value of the Program Counter. Section 2.7.5.8
20h DWT Comparator Register 0 Provides a reference value for use by watchpoint Section 2.7.5.9
comparator 0
28h DWT Comparator Function Register 0 Controls the operation of watchpoint comparator 0 Section 2.7.5.10
30h DWT Comparator Register 1 Provides a reference value for use by watchpoint Section 2.7.5.11
comparator 1
38h DWT Comparator Function Register 1 Controls the operation of watchpoint comparator 1 Section 2.7.5.12
40h DWT Comparator Register 2 Provides a reference value for use by watchpoint Section 2.7.5.13
comparator 2
48h DWT Comparator Function Register 2 Controls the operation of watchpoint comparator 2 Section 2.7.5.14
50h DWT Comparator Register 3 Provides a reference value for use by watchpoint Section 2.7.5.15
comparator 3
58h DWT Comparator Function Register 3 Controls the operation of watchpoint comparator 3 Section 2.7.5.16
FBCh DWT Device Architecture Register Provides CoreSight discovery information for the DWT Section 2.7.5.17
FCCh DWT Device Type Register Provides CoreSight discovery information for the DWT Section 2.7.5.18
FDOh DWT Peripheral Identification Register 4 Provides CoreSight discovery information for the DWT Section 2.7.5.19
FD4h DWT Peripheral Identification Register 5 Provides CoreSight discovery information for the DWT Section 2.7.5.20
FD8h DWT Peripheral Identification Register 6 Provides CoreSight discovery information for the DWT Section 2.7.5.21
FDCh DWT Peripheral Identification Register 7 Provides CoreSight discovery information for the DWT Section 2.7.5.22
FEOh DWT Peripheral Identification Register 0 Provides CoreSight discovery information for the DWT Section 2.7.5.23
FE4h DWT Peripheral Identification Register 1 Provides CoreSight discovery information for the DWT Section 2.7.5.24
FE8h DWT Peripheral Identification Register 2 Provides CoreSight discovery information for the DWT Section 2.7.5.25
FECh DWT Peripheral Identification Register 3 Provides CoreSight discovery information for the DWT Section 2.7.5.26
FFOh DWT Component Identification Register 0  Provides CoreSight discovery information for the DWT Section 2.7.5.27
FF4h DWT Component Identification Register 1  Provides CoreSight discovery information for the DWT Section 2.7.5.28
FF8h DWT Component Identification Register 2  Provides CoreSight discovery information for the DWT Section 2.7.5.29
FFCh DWT Component Identification Register 3  Provides CoreSight discovery information for the DWT Section 2.7.5.30

Complex bit access types are encoded to fit into small table cells. Table 2-78 shows the codes that are used for
access types in this section.
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Table 2-78. DWT Access Type Codes
Access Type Code Description
Read Type
R R Read
RC R Read
Cc to Clear
Write Type
w w Write
Reset or Default Value
-n Value after reset or the default
value
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2.7.5.1 DWT Control Register (Offset = 0h) [Reset = 02000000h]
DWT Control Register is shown in Table 2-79.

Return to the Summary Table.

Provides configuration and status information for the DWT unit, and used to control features of the unit
Table 2-79. DWT Control Register Field Descriptions

Bit Field Type Reset Description
31-28 Number of comparators R Oh Number of DWT comparators implemented
27 No trace packets R Oh Indicates whether the implementation does not support trace
26 RESERVED R Oh Reserved, RAZ
25 No cycle count R 1h Indicates whether the implementation does not include a cycle
counter
24 No profile counters R Oh Indicates whether the implementation does not include the profiling
counters
23 Cycle counter disabled R/W Oh Controls whether the cycle counter is disabled in Secure state
secure
22 Cycle event enable R/W Oh Enables Event Counter packet generation on POSTCNT underflow
21 Fold event enable R/W Oh Enables DWT_FOLDCNT counter
20 LSU event enable R/W Oh Enables DWT_LSUCNT counter
19 Sleep event enable R/W Oh Enable DWT_SLEEPCNT counter
18 Exception event enable R/W Oh Enables DWT_EXCCNT counter
17 CPI event enable R/W Oh Enables DWT_CPICNT counter
16 Exception trace enable R/W Oh Enables generation of Exception Trace packets
15-13 RESERVED R Oh Reserved, RESO
12 PC sample enable R/W Oh Enables use of POSTCNT counter as a timer for Periodic PC
Sample packet generation
11-10 Synchronization tap R/W Oh Selects the position of the synchronization packet counter tap on the
CYCCNT counter. This determines the Synchronization packet rate
9 Cycle count tap R/W Oh Selects the position of the POSTCNT tap on the CYCCNT counter
8-5 POSTCNT initial R/wW Oh Initial value for the POSTCNT counter
4-1 POSTCNT preset R/W Oh Reload value for the POSTCNT counter
0 CYCCNT enable R/W Oh Enables CYCCNT
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2.7.5.2 DWT Cycle Count Register (Offset = 4h) [Reset = 00000000h]

DWT Cycle Count Register is shown in Table 2-80.

Return to the Summary Table.

Shows or sets the value of the processor cycle counter, CYCCNT

Table 2-80. DWT Cycle Count Register Field Descriptions

Bit Field

Type

Reset

Description

31-0 Incrementing cycle
counter value

R/W

Oh

Increments one on each processor clock cycle when
DWT_CTRL.CYCCNTENA == 1 and DEMCR.TRCENA == 1. On
overflow, CYCCNT wraps to zero
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2.7.5.3 DWT CPI Count Register (Offset = 8h) [Reset = 00000000h]
DWT CPI Count Register is shown in Table 2-81.

Return to th

e Summary Table.

Counts additional cycles required to execute multicycle instructions and instruction fetch stalls.
Table 2-81. DWT CPI Count Register Field Descriptions

Bit Field Type Reset Description

31-8 RESERVED R Oh Reserved, RESO

7-0 Base instruction overhead |R/W Oh Counts one on each cycle when all of the following are true:
counter - DWT_CTRL.CPIEVTENA == 1 and DEMCR.TRCENA == 1.

- No instruction is executed.

- No load-store operation is in progress, see DWT_LSUCNT.

- No exception-entry or exception-exit operation is in progress, see
DWT_EXCCNT.

- The PE is not in a power saving mode, see DWT_SLEEPCNT.

- Either SecureNoninvasiveDebugAllowed() == TRUE, or the PE is in
Non-secure state and NoninvasiveDebugAllowed() == TRUE.
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2.7.5.4 DWT Exception Overhead Count Register (Offset = Ch) [Reset = 00000000h]
DWT Exception Overhead Count Register is shown in Table 2-82.

Return to the Summary Table.

Counts the total cycles spent in exception processing

Table 2-82. DWT Exception Overhead Count Register Field Descriptions

counter

Bit Field Type Reset Description
31-8 RESERVED R Oh Reserved, RESO
7-0 The exception overhead |R/W Oh Counts one on each cycle when all of the following are true:

- DWT_CTRL.EXCEVTENA == 1 and DEMCR.TRCENA == 1.

- No instruction is executed, see DWT_CPICNT. - An exception-
entry or exception-exit related operation is in progress. - Either
SecureNoninvasiveDebugAllowed() == TRUE, or NS-Req for the
operation is set to Non-secure and NoninvasiveDebugAllowed() ==
TRUE.
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2.7.5.5 DWT Sleep Count Register (Offset = 10h) [Reset = 00000000h]

DWT Sleep Count Register is shown in Table 2-83.

Return to the Summary Table.

Counts the total number of cycles that the processor is sleeping.
Table 2-83. DWT Sleep Count Register Field Descriptions

Bit Field Type Reset Description
31-8 RESERVED R Oh Reserved, RESO
7-0 Sleep counter R/W Oh Counts one on each cycle when all of the following are true:

- DWT_CTRL.SLEEPEVTENA == 1 and DEMCR.TRCENA == 1.

- No instruction is executed, see DWT_CPICNT.

- No load-store operation is in progress, see DWT_LSUCNT.

- No exception-entry or exception-exit operation is in progress, see
DWT_EXCCNT.

- The PE is in a power saving mode.

- Either SecureNoninvasiveDebugAllowed() == TRUE, or the PE is in
Non-secure state and NoninvasiveDebugAllowed() == TRUE.
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2.7.5.6 DWT LSU Count Register (Offset = 14h) [Reset = 00000000h]
DWT LSU Count Register is shown in Table 2-84.

Return to the Summary Table.

Increments on the additional cycles required to execute all load or store instructions
Table 2-84. DWT LSU Count Register Field Descriptions

counter

Bit Field Type Reset Description
31-8 RESERVED R Oh Reserved, RESO
7-0 Load-store overhead R/W Oh Counts one on each cycle when all of the following are

true: - DWT_CTRL.LSUEVTENA == 1 and DEMCR.TRCENA

== 1. - No instruction is executed, see DWT_CPICNT. - No
exception-entry or exception-exit operation is in progress, see
DWT_EXCCNT. - A load-store operation is in progress. - Either
SecureNoninvasiveDebugAllowed() == TRUE, or NS-Req for the
operation is set to Non-secure and NoninvasiveDebugAllowed() ==
TRUE.
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2.7.5.7 DWT Folded Instruction Count Register (Offset = 18h) [Reset = 00000000h]
DWT Folded Instruction Count Register is shown in Table 2-85.

Return to th

e Summary Table.

Increments on the additional cycles required to execute all load or store instructions
Table 2-85. DWT Folded Instruction Count Register Field Descriptions

Bit Field Type Reset Description
31-8 RESERVED R Oh Reserved, RESO
7-0 Folded instruction counter |R/W Oh Counts on each cycle when all of the following are true: -

DWT_CTRL.FOLDEVTENA == 1 and DEMCR.TRCENA == 1. - At
least two instructions are executed, see DWT_CPICNT. - Either
SecureNoninvasiveDebugAllowed() == TRUE, or the PE is in Non-

secure state and NoninvasiveDebugAllowed() == TRUE. The counter

is incremented by the number of instructions executed, minus one
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2.7.5.8 DWT Program Counter Sample Register (Offset = 1Ch) [Reset = 00000000h]
DWT Program Counter Sample Register is shown in Table 2-86.

Return to the Summary Table.

Samples the current value of the Program Counter.

Table 2-86. DWT Program Counter Sample Register Field Descriptions

Bit Field Type Reset Description

31-0 Executed instruction R Oh The possible values of this field are:
address sample. Recently OxFFFFFFFF
executed instruction One of the following is true:
address sample value - The PE is halted in Debug state.

- The Security Extension is implemented, the sampled

instruction was executed in Secure state, and
SecureNoninvasiveDebugAllowed() == FALSE.

- NoninvasiveDebugAllowed() == FALSE.

- DEMCR.TRCENA == 0.

- The address of a recently-executed instruction is not available.
Not OxFFFFFFFF

Instruction address of a recently executed instruction. Bit [0] of the
sample instruction address is 0.
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2.7.5.9 DWT Comparator Register 0 (Offset = 20h) [Reset = 00000000h]

DWT Comparator Register 0 is shown in Table 2-87.

Return to the Summary Table.

Provides a reference value for use by watchpoint comparator 0

Table 2-87. DWT Comparator Register 0 Field Descriptions

Bit Field Type Reset Description
31-0 Cycle, PC, address or R/W Oh Reference value for comparison. Behaviour depends on the value of
data value DWT_FUNCTIONN.MATCH
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2.7.5.10 DWT Comparator Function Register 0 (Offset = 28h) [Reset = 58000000h]
DWT Comparator Function Register 0 is shown in Table 2-88.

Return to the Summary Table.

Controls the operation of watchpoint comparator O

Table 2-88. DWT Comparator Function Register 0 Field Descriptions

Bit Field Type Reset Description
31-27 Identify capability R Bh Identifies the capabilities for MATCH for comparator *n
26-25 RESERVED R Oh Reserved, RESO
24 Comparator matched RC Oh Set to 1 when the comparator matches
23-12 RESERVED R Oh Reserved, RESO
11-10 Data value size R/W Oh Defines the size of the object being watched for by Data Value and
Data Address comparators
9-6 RESERVED R Oh Reserved, RESO
5-4 Action on match R/W Oh Defines the action on a match. This field is ignored and the
comparator generates no actions if it is disabled by MATCH
3-0 Match type R/W Oh Controls the type of match generated by this comparator
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2.7.5.11 DWT Comparator Register 1 (Offset = 30h) [Reset = 00000000h]

DWT Comparator Register 1 is shown in Table 2-89.

Return to the Summary Table.

Provides a reference value for use by watchpoint comparator 1

Table 2-89. DWT Comparator Register 1 Field Descriptions

Bit Field Type Reset Description
31-0 Cycle, PC, address or R/W Oh Reference value for comparison. Behaviour depends on the value of
data value DWT_FUNCTIONN.MATCH
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2.7.5.12 DWT Comparator Function Register 1 (Offset = 38h) [Reset = D0000000h]
DWT Comparator Function Register 1 is shown in Table 2-90.

Return to the Summary Table.

Controls the operation of watchpoint comparator 1

Table 2-90. DWT Comparator Function Register 1 Field Descriptions

Bit Field Type Reset Description
31-27 Identify capability R 1Ah Identifies the capabilities for MATCH for comparator *n
26-25 RESERVED R Oh Reserved, RESO
24 Comparator matched RC Oh Set to 1 when the comparator matches
23-12 RESERVED R Oh Reserved, RESO
11-10 Data value size R/W Oh Defines the size of the object being watched for by Data Value and
Data Address comparators
9-6 RESERVED R Oh Reserved, RESO
5-4 Action on match R/W Oh Defines the action on a match. This field is ignored and the
comparator generates no actions if it is disabled by MATCH
3-0 Match type R/W Oh Controls the type of match generated by this comparator
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2.7.5.13 DWT Comparator Register 2 (Offset = 40h) [Reset = 00000000h]

DWT Comparator Register 2 is shown in Table 2-91.

Return to the Summary Table.

Provides a reference value for use by watchpoint comparator 2

Table 2-91. DWT Comparator Register 2 Field Descriptions

Bit Field Type Reset Description
31-0 Cycle, PC, address or R/W Oh Reference value for comparison. Behaviour depends on the value of
data value DWT_FUNCTIONN.MATCH
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2.7.5.14 DWT Comparator Function Register 2 (Offset = 48h) [Reset = 50000000h]
DWT Comparator Function Register 2 is shown in Table 2-92.

Return to the Summary Table.

Controls the operation of watchpoint comparator 2

Table 2-92. DWT Comparator Function Register 2 Field Descriptions

Bit Field Type Reset Description
31-27 Identify capability R Ah Identifies the capabilities for MATCH for comparator *n
26-25 RESERVED R Oh Reserved, RESO
24 Comparator matched RC Oh Set to 1 when the comparator matches
23-12 RESERVED R Oh Reserved, RESO
11-10 Data value size R/W Oh Defines the size of the object being watched for by Data Value and
Data Address comparators
9-6 RESERVED R Oh Reserved, RESO
5-4 Action on match R/W Oh Defines the action on a match. This field is ignored and the
comparator generates no actions if it is disabled by MATCH
3-0 Match type R/W Oh Controls the type of match generated by this comparator
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2.7.5.15 DWT Comparator Register 3 (Offset = 50h) [Reset = 00000000h]

DWT Comparator Register 3 is shown in Table 2-93.

Return to the Summary Table.

Provides a reference value for use by watchpoint comparator 3

Table 2-93. DWT Comparator Register 3 Field Descriptions

Bit Field Type Reset Description
31-0 Cycle, PC, address or R/W Oh Reference value for comparison. Behaviour depends on the value of
data value DWT_FUNCTIONN.MATCH
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2.7.5.16 DWT Comparator Function Register 3 (Offset = 58h) [Reset = 50000000h]
DWT Comparator Function Register 3 is shown in Table 2-94.

Return to the Summary Table.

Controls the operation of watchpoint comparator 3

Table 2-94. DWT Comparator Function Register 3 Field Descriptions

Bit Field Type Reset Description
31-27 Identify capability R Ah Identifies the capabilities for MATCH for comparator *n
26-25 RESERVED R Oh Reserved, RESO
24 Comparator matched RC Oh Set to 1 when the comparator matches
23-12 RESERVED R Oh Reserved, RESO
11-10 Data value size R/W Oh Defines the size of the object being watched for by Data Value and
Data Address comparators
9-6 RESERVED R Oh Reserved, RESO
5-4 Action on match R/W Oh Defines the action on a match. This field is ignored and the
comparator generates no actions if it is disabled by MATCH
3-0 Match type R/W Oh Controls the type of match generated by this comparator
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2.7.5.17 DWT Device Architecture Register (Offset = FBCh) [Reset = 47701A02h]
DWT Device Architecture Register is shown in Table 2-95.

Return to the Summary Table.

Provides CoreSight discovery information for the DWT

Table 2-95. DWT Device Architecture Register Field Descriptions
Bit Field Type Reset Description
31-21 Architect R 23Bh Defines the architect of the component. Bits [31:28] are the JEP106

continuation code (JEP106 bank ID, minus 1) and bits [27:21] are the
JEP106 ID code.

20 DEVARCH Present R 1h Defines that the DEVARCH register is present
19-16 Revision R Oh Defines the architecture revision of the component
15-12 Architecture Version R 1h Defines the architecture version of the component
11-0 Architecture Part R AO02h Defines the architecture of the component
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2.7.5.18 DWT Device Type Register (Offset = FCCh) [Reset = 00000000h]
DWT Device Type Register is shown in Table 2-96.

Return to the Summary Table.

Provides CoreSight discovery information for the DWT

Table 2-96. DWT Device Type Register Field Descriptions

Bit Field Type Reset Description
31-8 RESERVED R Oh Reserved, RESO

7-4 Sub-type R Oh Component sub-type
3-0 Major type R Oh Component major type
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2.7.5.19 DWT Peripheral Identification Register 4 (Offset = FDOh) [Reset = 00000004h]
DWT Peripheral Identification Register 4 is shown in Table 2-97.
Return to the Summary Table.
Provides CoreSight discovery information for the DWT
Table 2-97. DWT Peripheral Identification Register 4 Field Descriptions

Bit Field Type Reset Description
31-8 RESERVED R Oh Reserved, RESO
7-4 4KB count R Oh See CoreSight Architecture Specification
3-0 JEP106 continuation code |R 4h See CoreSight Architecture Specification
SWCU195A — DECEMBER 2024 — REVISED MAY 2025 CC27xx SimpleLink™ Wireless MCU 133

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU195
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU195A&partnum=CC27xx

Arm® Cortex®-M33 Processor

13 TEXAS
INSTRUMENTS

www.ti.com

2.7.5.20 DWT Peripheral Identification Register 5 (Offset = FD4h) [Reset = 00000000h]
DWT Peripheral Identification Register 5 is shown in Table 2-98.

Return to the Summary Table.

Provides CoreSight discovery information for the DWT

Table 2-98. DWT Peripheral Identification Register 5 Field Descriptions

Bit

Field

Type

Reset

Description

31-0

RESERVED

R

Oh

Reserved, RESO
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2.7.5.21 DWT Peripheral Identification Register 6 (Offset = FD8h) [Reset = 00000000h]
DWT Peripheral Identification Register 6 is shown in Table 2-99.

Return to the Summary Table.

Provides CoreSight discovery information for the DWT

Table 2-99. DWT Peripheral Identification Register 6 Field Descriptions

Bit Field Type Reset Description
31-0 RESERVED R Oh Reserved, RESO
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2.7.5.22 DWT Peripheral Identification Register 7 (Offset = FDCh) [Reset = 00000000h]
DWT Peripheral Identification Register 7 is shown in Table 2-100.

Return to the Summary Table.

Provides CoreSight discovery information for the DWT

Table 2-100. DWT Peripheral Identification Register 7 Field Descriptions

Bit

Field

Type

Reset

Description

31-0

RESERVED

R

Oh

Reserved, RESO
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2.7.5.23 DWT Peripheral Identification Register 0 (Offset = FEOh) [Reset = 00000021h]
DWT Peripheral Identification Register 0 is shown in Table 2-101.

Return to the Summary Table.

Provides CoreSight discovery information for the DWT

Table 2-101. DWT Peripheral Identification Register 0 Field Descriptions

Bit Field Type Reset Description
31-8 RESERVED R Oh Reserved, RESO
7-0 Part number bits [7:0] R 21h See CoreSight Architecture Specification
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2.7.5.24 DWT Peripheral Identification Register 1 (Offset = FE4h) [Reset = 000000BDh]
DWT Peripheral Identification Register 1 is shown in Table 2-102.

Return to the Summary Table.

Provides CoreSight discovery information for the DWT

Table 2-102. DWT Peripheral Identification Register 1 Field Descriptions

Bit Field Type Reset Description

31-8 RESERVED R Oh Reserved, RESO

7-4 JEP106 identification code |R Bh See CoreSight Architecture Specification
bits [3:0]

3-0 Part number bits [11:8] R Dh See CoreSight Architecture Specification
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2.7.5.25 DWT Peripheral Identification Register 2 (Offset = FE8h) [Reset = 0000000Bh]
DWT Peripheral Identification Register 2 is shown in Table 2-103.

Return to the Summary Table.

Provides CoreSight discovery information for the DWT

Table 2-103. DWT Peripheral Identification Register 2 Field Descriptions

Bit Field Type Reset Description

31-8 RESERVED R Oh Reserved, RESO

7-4 Component revision R Oh See CoreSight Architecture Specification

3 JEDEC assignee value is |R 1h See CoreSight Architecture Specification

used

2-0 JEP106 identification code |R 3h See CoreSight Architecture Specification
bits [6:4]

SWCU195A — DECEMBER 2024 — REVISED MAY 2025 CC27xx SimpleLink™ Wireless MCU 139

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU195
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU195A&partnum=CC27xx

13 TEXAS

INSTRUMENTS
Arm® Cortex®-M33 Processor www.ti.com
2.7.5.26 DWT Peripheral Identification Register 3 (Offset = FECh) [Reset = 00000000h]
DWT Peripheral Identification Register 3 is shown in Table 2-104.
Return to the Summary Table.
Provides CoreSight discovery information for the DWT
Table 2-104. DWT Peripheral Identification Register 3 Field Descriptions
Bit Field Type Reset Description
31-8 RESERVED R Oh Reserved, RESO
7-4 RevAnd R Oh See CoreSight Architecture Specification
3-0 Customer Modified R Oh See CoreSight Architecture Specification
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2.7.5.27 DWT Component Identification Register 0 (Offset = FFOh) [Reset = 0000000Dh]
DWT Component Identification Register 0 is shown in Table 2-105.

Return to the Summary Table.

Provides CoreSight discovery information for the DWT

Table 2-105. DWT Component Identification Register 0 Field Descriptions

Bit Field Type Reset Description

31-8 RESERVED R Oh Reserved, RESO

7-0 CoreSight component R Dh See CoreSight Architecture Specification
identification preamble
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2.7.5.28 DWT Component Identification Register 1 (Offset = FF4h) [Reset = 00000090h]
DWT Component Identification Register 1 is shown in Table 2-106.

Return to the Summary Table.

Provides CoreSight discovery information for the DWT

Table 2-106. DWT Component Identification Register 1 Field Descriptions

Bit Field Type Reset Description

31-8 RESERVED R Oh Reserved, RESO

7-4 CoreSight component R 9h See CoreSight Architecture Specification
class

3-0 CoreSight component R Oh See CoreSight Architecture Specification
identification preamble
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2.7.5.29 DWT Component Identification Register 2 (Offset = FF8h) [Reset = 00000005h]
DWT Component Identification Register 2 is shown in Table 2-107.

Return to the Summary Table.

Provides CoreSight discovery information for the DWT

Table 2-107. DWT Component Identification Register 2 Field Descriptions

Bit Field Type Reset Description

31-8 RESERVED R Oh Reserved, RESO

7-0 CoreSight component R 5h See CoreSight Architecture Specification
identification preamble
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2.7.5.30 DWT Component Identification Register 3 (Offset = FFCh) [Reset = 000000B1h]
DWT Component Identification Register 3 is shown in Table 2-108.

Return to the Summary Table.

Provides CoreSight discovery information for the DWT

Table 2-108. DWT Component Identification Register 3 Field Descriptions

Bit Field Type Reset Description

31-8 RESERVED R Oh Reserved, RESO

7-0 CoreSight component R B1h See CoreSight Architecture Specification
identification preamble
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2.7.6 FPB Registers

Table 2-109 lists the memory-mapped registers for the FPB registers. All register offset addresses not listed in
Table 2-109 should be considered as reserved locations and the register contents should not be modified.

Table 2-109. FPB Registers

Offset Acronym Register Name Section
Oh FP_CTRL Provides FPB implementation information, and the global Section 2.7.6.1
enable for the FPB unit
4h FP_REMAP Indicates whether the implementation supports Flash Section 2.7.6.2
Patch remap and, if it does, holds the target address for
remap
8h FP_COMPO Holds an address for comparison. Section 2.7.6.3
Ch FP_COMP1 Holds an address for comparison. Section 2.7.6.4
10h FP_COMP2 Holds an address for comparison. Section 2.7.6.5
14h FP_COMP3 Holds an address for comparison. Section 2.7.6.6
18h FP_COMP4 Holds an address for comparison. Section 2.7.6.7
1Ch FP_COMP5 Holds an address for comparison. Section 2.7.6.8
20h FP_COMP6 Holds an address for comparison. Section 2.7.6.9
24h FP_COMP7 Holds an address for comparison. Section 2.7.6.10
FBCh FP_DEVARCH Provides CoreSight discovery information for the FPB Section 2.7.6.11
FCCh FP_DEVTYPE Provides CoreSight discovery information for the FPB Section 2.7.6.12
FDOh FP_PIDR4 Provides CoreSight discovery information for the FP Section 2.7.6.13
FD4h FP_PIDR5 Provides CoreSight discovery information for the FP Section 2.7.6.14
FD8h FP_PIDR6 Provides CoreSight discovery information for the FP Section 2.7.6.15
FDCh FP_PIDR7 Provides CoreSight discovery information for the FP Section 2.7.6.16
FEOh FP_PIDRO Provides CoreSight discovery information for the FP Section 2.7.6.17
FE4h FP_PIDR1 Provides CoreSight discovery information for the FP Section 2.7.6.18
FE8h FP_PIDR2 Provides CoreSight discovery information for the FP Section 2.7.6.19
FECh FP_PIDR3 Provides CoreSight discovery information for the FP Section 2.7.6.20
FFOh FP_CIDRO Provides CoreSight discovery information for the FP Section 2.7.6.21
FF4h FP_CIDR1 Provides CoreSight discovery information for the FP Section 2.7.6.22
FF8h FP_CIDR2 Provides CoreSight discovery information for the FP Section 2.7.6.23
FFCh FP_CIDR3 Provides CoreSight discovery information for the FP Section 2.7.6.24

Complex bit access types are encoded to fit into small table cells. Table 2-110 shows the codes that are used for
access types in this section.

Table 2-110. FPB 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
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2.7.6.1 FP_CTRL Register (Offset = 0h) [Reset = 00000000h]
FP_CTRL is shown in Table 2-111.

Return to the Summary Table.

Provides FPB implementation information, and the global enable for the FPB unit
Table 2-111. FP_CTRL Register Field Descriptions

Bit Field Type Reset Description
31-28 REV R 1h Flash Patch and Breakpoint Unit architecture revision
27-15 RESO R Oh Reserved, RESO
14-12 NUM_CODE_14_12_ R Oh Indicates the number of implemented instruction address
comparators. Zero indicates no Instruction Address comparators are
implemented. The Instruction Address comparators are numbered
from 0 to NUM_CODE - 1
11-8 NUM_LIT R Oh Indicates the number of implemented literal address comparators.
The Literal Address comparators are numbered from NUM_CODE to
NUM_CODE + NUM_LIT -1
7-4 NUM_CODE_7_4_ R 8h Indicates the number of implemented instruction address
comparators. Zero indicates no Instruction Address comparators are
implemented. The Instruction Address comparators are numbered
from 0 to NUM_CODE -1
3-2 RESO_1 R Oh Reserved, RESO
1 KEY R/W Oh Writes to the FP_CTRL are ignored unless KEY is concurrently
written to one
0 ENABLE R/W Oh Enables the FPB
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2.7.6.2 FP_REMAP Register (Offset = 4h) [Reset = 00000000h]
FP_REMAP is shown in Table 2-112.
Return to the Summary Table.

Indicates whether the implementation supports Flash Patch remap and, if it does, holds the target address for
remap

Table 2-112. FP_REMAP Register Field Descriptions

Bit Field Type Reset Description
31-30 RESO R Oh Reserved, RESO
29 RMPSPT R Oh Indicates whether the FPB unit supports the Flash Patch remap
function
28-5 REMAP R Xh Holds the bits[28:5] of the Flash Patch remap address
4-0 RESO0_1 R Oh Reserved, RESO
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2.7.6.3 FP_COMPO Register (Offset = 8h) [Reset = 00000000h]
FP_COMPO is shown in Table 2-113.

Return to the Summary Table.

Holds an address for comparison.

Table 2-113. FP_COMPO Register Field Descriptions

Bit Field Type Reset Description
31-1 BPADDR R/W Oh Specifies bits[31:1] of the breakpoint instruction address
0 BE R/W Oh Selects between remapping and breakpoint functionality
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2.7.6.4 FP_COMP1 Register (Offset = Ch) [Reset = 00000000h]
FP_COMP1 is shown in Table 2-114.
Return to the Summary Table.

Holds an address for comparison.

Table 2-114. FP_COMP1 Register Field Descriptions
Bit Field Type Reset Description
31-1 BPADDR R/W Oh

Specifies bits[31:1] of the breakpoint instruction address

0 BE R/W Oh Selects between remapping and breakpoint functionality
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2.7.6.5 FP_COMP2 Register (Offset = 10h) [Reset = 00000000h]
FP_COMP2 is shown in Table 2-115.

Return to the Summary Table.

Holds an address for comparison.

Table 2-115. FP_COMP2 Register Field Descriptions

Bit Field Type Reset Description
31-1 BPADDR R/W Oh Specifies bits[31:1] of the breakpoint instruction address
0 BE R/W Oh Selects between remapping and breakpoint functionality
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2.7.6.6 FP_COMP3 Register (Offset = 14h) [Reset = 00000000h]
FP_COMP3 is shown in Table 2-116.
Return to the Summary Table.

Holds an address for comparison.

Table 2-116. FP_COMP3 Register Field Descriptions
Bit Field Type Reset Description
31-1 BPADDR R/W Oh

Specifies bits[31:1] of the breakpoint instruction address

0 BE R/W Oh Selects between remapping and breakpoint functionality

SWCU195A — DECEMBER 2024 — REVISED MAY 2025

CC27xx SimpleLink™ Wireless MCU 151
Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU195
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU195A&partnum=CC27xx

Arm® Cortex®-M33 Processor

13 TEXAS
INSTRUMENTS

www.ti.com

2.7.6.7 FP_COMP4 Register (Offset = 18h) [Reset = 00000000h]
FP_COMP4 is shown in Table 2-117.

Return to the Summary Table.

Holds an address for comparison.

Table 2-117. FP_COMP4 Register Field Descriptions

Bit Field Type Reset Description
31-1 BPADDR R/W Oh Specifies bits[31:1] of the breakpoint instruction address
0 BE R/W Oh Selects between remapping and breakpoint functionality
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2.7.6.8 FP_COMPS5 Register (Offset = 1Ch) [Reset = 00000000h]
FP_COMPS5 is shown in Table 2-118.
Return to the Summary Table.

Holds an address for comparison.

Table 2-118. FP_COMP5 Register Field Descriptions
Bit Field Type Reset Description
31-1 BPADDR R/W Oh

Specifies bits[31:1] of the breakpoint instruction address

0 BE R/W Oh Selects between remapping and breakpoint functionality
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2.7.6.9 FP_COMP6 Register (Offset = 20h) [Reset = 00000000h]
FP_COMP6 is shown in Table 2-119.

Return to the Summary Table.

Holds an address for comparison.

Table 2-119. FP_COMP6 Register Field Descriptions

Bit Field Type Reset Description
31-1 BPADDR R/W Oh Specifies bits[31:1] of the breakpoint instruction address
0 BE R/W Oh Selects between remapping and breakpoint functionality
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2.7.6.10 FP_COMP7 Register (Offset = 24h) [Reset = 00000000h]
FP_COMPY is shown in Table 2-120.
Return to the Summary Table.

Holds an address for comparison.

Table 2-120. FP_COMP7 Register Field Descriptions
Bit Field Type Reset Description
31-1 BPADDR R/W Oh

Specifies bits[31:1] of the breakpoint instruction address

0 BE R/W Oh Selects between remapping and breakpoint functionality
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2.7.6.11 FP_DEVARCH Register (Offset = FBCh) [Reset = 00000000h]
FP_DEVARCH is shown in Table 2-121.
Return to the Summary Table.
Provides CoreSight discovery information for the FPB
Table 2-121. FP_DEVARCH Register Field Descriptions
Bit Field Type Reset Description
31-21 ARCHITECT R 23Bh Defines the architect of the component. Bits [31:28] are the JEP106

continuation code (JEP106 bank ID, minus 1) and bits [27:21] are the
JEP106 ID code.

20 PRESENT R 1h Defines that the DEVARCH register is present
19-16 REVISION R Oh Defines the architecture revision of the component
15-12 ARCHVER R 1h Defines the architecture version of the component
11-0 ARCHPART R AO03h Defines the architecture of the component
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2.7.6.12 FP_DEVTYPE Register (Offset = FCCh) [Reset = 00000000h]
FP_DEVTYPE is shown in Table 2-122.
Return to the Summary Table.
Provides CoreSight discovery information for the FPB
Table 2-122. FP_DEVTYPE Register Field Descriptions

Bit Field Type Reset Description
31-8 RESO R Xh Reserved, RESO

7-4 SuUB R Oh Component sub-type
3-0 MAJOR R Oh Component major type
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2.7.6.13 FP_PIDR4 Register (Offset = FDOh) [Reset = 00000000h]
FP_PIDR4 is shown in Table 2-123.
Return to the Summary Table.
Provides CoreSight discovery information for the FP
Table 2-123. FP_PIDR4 Register Field Descriptions

Bit Field Type Reset Description

31-8 RESO R Xh Reserved, RESO

7-4 SIZE R Oh See CoreSight Architecture Specification
3-0 DES 2 R 4h See CoreSight Architecture Specification

158 CC27xx SimpleLink™ Wireless MCU SWCU195A — DECEMBER 2024 — REVISED MAY 2025

Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU195
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU195A&partnum=CC27xx

13 TEXAS
INSTRUMENTS

www.ti.com Arm® Cortex®-M33 Processor

2.7.6.14 FP_PIDRS5 Register (Offset = FD4h) [Reset = 00000000h]
FP_PIDRS is shown in Table 2-124.

Return to the Summary Table.

Provides CoreSight discovery information for the FP

Table 2-124. FP_PIDRS5 Register Field Descriptions

Bit Field Type Reset Description
31-0 RESO R Oh Reserved, RESO
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2.7.6.15 FP_PIDRG6 Register (Offset = FD8h) [Reset = 00000000h]
FP_PIDRG6 is shown in Table 2-125.
Return to the Summary Table.
Provides CoreSight discovery information for the FP
Table 2-125. FP_PIDR6 Register Field Descriptions
Bit Field Type Reset Description
31-0 RESO R Oh Reserved, RESO
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2.7.6.16 FP_PIDR7 Register (Offset = FDCh) [Reset = 00000000h]
FP_PIDRY7 is shown in Table 2-126.

Return to the Summary Table.

Provides CoreSight discovery information for the FP

Table 2-126. FP_PIDR7 Register Field Descriptions

Bit Field Type Reset Description
31-0 RESO R Oh Reserved, RESO
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2.7.6.17 FP_PIDRO Register (Offset = FEOh) [Reset = 00000000h]
FP_PIDRO is shown in Table 2-127.
Return to the Summary Table.
Provides CoreSight discovery information for the FP
Table 2-127. FP_PIDRO Register Field Descriptions

Bit Field Type Reset Description

31-8 RESO R Xh Reserved, RESO

7-0 PART_O R 21h See CoreSight Architecture Specification
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2.7.6.18 FP_PIDR1 Register (Offset = FE4h) [Reset = 00000000h]
FP_PIDR1 is shown in Table 2-128.

Return to the Summary Table.

Provides CoreSight discovery information for the FP

Table 2-128. FP_PIDR1 Register Field Descriptions

Bit Field Type Reset Description

31-8 RESO R Xh Reserved, RESO

7-4 DES 0 R Bh See CoreSight Architecture Specification
3-0 PART _1 R Dh See CoreSight Architecture Specification
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2.7.6.19 FP_PIDR2 Register (Offset = FE8h) [Reset = 00000000h]
FP_PIDR2 is shown in Table 2-129.

Return to the Summary Table.

Provides CoreSight discovery information for the FP

Table 2-129. FP_PIDR2 Register Field Descriptions

Bit Field Type Reset Description

31-8 RESO R Xh Reserved, RESO

7-4 REVISION R Oh See CoreSight Architecture Specification
3 JEDEC R 1h See CoreSight Architecture Specification

2-0 DES_1 R 3h See CoreSight Architecture Specification
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2.7.6.20 FP_PIDRS3 Register (Offset = FECh) [Reset = 00000000h]
FP_PIDR3 is shown in Table 2-130.

Return to the Summary Table.

Provides CoreSight discovery information for the FP

Table 2-130. FP_PIDR3 Register Field Descriptions

Bit Field Type Reset Description

31-8 RESO R Xh Reserved, RESO

7-4 REVAND R Oh See CoreSight Architecture Specification
3-0 CMOD R Oh See CoreSight Architecture Specification
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2.7.6.21 FP_CIDRO Register (Offset = FFOh) [Reset = 00000000h]
FP_CIDRO is shown in Table 2-131.
Return to the Summary Table.
Provides CoreSight discovery information for the FP
Table 2-131. FP_CIDRO Register Field Descriptions

Bit Field Type Reset Description

31-8 RESO R Xh Reserved, RESO

7-0 PRMBL_0 R Dh See CoreSight Architecture Specification
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2.7.6.22 FP_CIDR1 Register (Offset = FF4h) [Reset = 00000000h]
FP_CIDR1 is shown in Table 2-132.
Return to the Summary Table.
Provides CoreSight discovery information for the FP
Table 2-132. FP_CIDR1 Register Field Descriptions

Bit Field Type Reset Description

31-8 RESO R Xh Reserved, RESO

7-4 CLASS R 9h See CoreSight Architecture Specification
3-0 PRMBL_1 R Oh See CoreSight Architecture Specification
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2.7.6.23 FP_CIDR2 Register (Offset = FF8h) [Reset = 00000000h]
FP_CIDR2 is shown in Table 2-133.
Return to the Summary Table.
Provides CoreSight discovery information for the FP
Table 2-133. FP_CIDR2 Register Field Descriptions

Bit Field Type Reset Description

31-8 RESO R Xh Reserved, RESO

7-0 PRMBL_2 R 5h See CoreSight Architecture Specification
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2.7.6.24 FP_CIDRS3 Register (Offset = FFCh) [Reset = 00000000h]
FP_CIDR3 is shown in Table 2-134.

Return to the Summary Table.

Provides CoreSight discovery information for the FP

Table 2-134. FP_CIDR3 Register Field Descriptions

Bit Field Type Reset Description
31-8 RESO R Xh Reserved, RESO
7-0 PRMBL_3 R B1h See CoreSight Architecture Specification
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2.7.7 FPE Registers

Table 2-135 lists the memory-mapped registers for the FPE registers. All register offset addresses not listed in
Table 2-135 should be considered as reserved locations and the register contents should not be modified.

Table 2-135. FPE Registers

Offset Acronym Register Name Section
4h FPCCR Holds control data for the Floating-point extension Section 2.7.7.1
8h FPCAR Holds the location of the unpopulated floating-point Section 2.7.7.2
register space allocated on an exception stack frame

Ch FPDSCR Holds the default values for the floating-point status Section 2.7.7.3
control data that the PE assigns to the FPSCR when it
creates a new floating-point context

10h MVFRO Describes the features provided by the Floating-point Section 2.7.7.4
Extension

14h MVFR1 Describes the features provided by the Floating-point Section 2.7.7.5
Extension

18h MVFR2 Describes the features provided by the Floating-point Section 2.7.7.6
Extension

Complex bit access types are encoded to fit into small table cells. Table 2-136 shows the codes that are used for

access types in this section.

Table 2-136. FPE 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

170 CC27xx SimpleLink™ Wireless MCU

SWCU195A — DECEMBER 2024 — REVISED MAY 2025

Copyright © 2025 Texas Instruments Incorporated

Submit Document Feedback


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU195
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU195A&partnum=CC27xx

13 TEXAS
INSTRUMENTS

www.ti.com

Arm® Cortex®-M33 Processor

2.7.7.1 FPCCR Register (Offset = 4h) [Reset = 00000000h]
FPCCR is shown in Table 2-137.

Return to the Summary Table.

Holds control data for the Floating-point extension
Table 2-137. FPCCR Register Field Descriptions

Bit Field

Type

Reset

Description

31 ASPEN

R/W

1h

When this bit is set to 1, execution of a floating-point instruction sets
the CONTROL.FPCA bit to 1

30 LSPEN

R/W

1h

Enables lazy context save of floating-point state

29 LSPENS

R/W

Oh

This bit controls whether the LSPEN bit is writeable from the Non-
secure state

28 CLRONRET

R/W

Oh

Clear floating-point caller saved registers on exception return

27 CLRONRETS

R/W

Oh

This bit controls whether the CLRONRET bit is writeable from the
Non-secure state

26 TS

R/wW

Oh

Treat floating-point registers as Secure enable

25-11 RESO

R

Oh

Reserved, RESO

10 UFRDY

R/wW

Oh

Indicates whether the software executing when the PE allocated the
floating-point stack frame was able to set the UsageFault exception
to pending

9 SPLIMVIOL

R/W

Oh

This bit is banked between the Security states and indicates whether
the floating-point context violates the stack pointer limit that was
active when lazy state preservation was activated. SPLIMVIOL
modifies the lazy floating-point state preservation behavior

8 MONRDY

R/W

Oh

Indicates whether the software executing when the PE allocated
the floating-point stack frame was able to set the DebugMonitor
exception to pending

7 SFRDY

R/W

Oh

Indicates whether the software executing when the PE allocated the
floating-point stack frame was able to set the SecureFault exception
to pending. This bit is only present in the Secure version of the
register, and behaves as RAZ/WI when accessed from the Non-
secure state

6 BFRDY

R/W

Oh

Indicates whether the software executing when the PE allocated the
floating-point stack frame was able to set the BusFault exception to
pending

5 MMRDY

R/W

Oh

Indicates whether the software executing when the PE allocated the
floating-point stack frame was able to set the MemManage exception
to pending

4 HFRDY

R/wW

Oh

Indicates whether the software executing when the PE allocated the
floating-point stack frame was able to set the HardFault exception to
pending

3 THREAD

R/wW

Oh

Indicates the PE mode when it allocated the floating-point stack
frame

2 S

R/wW

Oh

Security status of the floating-point context. This bit is only present
in the Secure version of the register, and behaves as RAZ/WI
when accessed from the Non-secure state. This bit is updated
whenever lazy state preservation is activated, or when a floating-
point instruction is executed

1 USER

R/W

Oh

Indicates the privilege level of the software executing when the PE
allocated the floating-point stack frame

0 LSPACT

R/W

Oh

Indicates whether lazy preservation of the floating-point state is
active
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2.7.7.2 FPCAR Register (Offset = 8h) [Reset = 00000000h]
FPCAR is shown in Table 2-138.

Return to the Summary Table.

Holds the location of the unpopulated floating-point register space allocated on an exception stack frame
Table 2-138. FPCAR Register Field Descriptions

Bit Field Type Reset Description

31-3 ADDRESS R/W Oh The location of the unpopulated floating-point register space
allocated on an exception stack frame

2-0 RESO R Oh Reserved, RESO
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2.7.7.3 FPDSCR Register (Offset = Ch) [Reset = 00000000h]
FPDSCR is shown in Table 2-139.
Return to the Summary Table.

Holds the default values for the floating-point status control data that the PE assigns to the FPSCR when it
creates a new floating-point context

Table 2-139. FPDSCR Register Field Descriptions

Bit Field Type Reset Description

31-27 RESO R Oh Reserved, RESO
26 AHP R/wW Oh Default value for FPSCR.AHP
25 DN R/W Oh Default value for FPSCR.DN
24 FZ R/W Oh Default value for FPSCR.FZ

23-22 RMode R/W Oh Default value for FPSCR.RMode

21-0 RESO_1 R Xh Reserved, RESO
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2.7.7.4 MVFRO Register (Offset = 10h) [Reset = 00000000h]

MVFRO is shown in Table 2-140.

Return to the Summary Table.

Describes the features provided by the Floating-point Extension

Table 2-140. MVFRO Register Field Descriptions

Bit Field Type Reset Description
31-28 FPRound R 1h Indicates the rounding modes supported by the FP Extension
27-24 RESO R Oh Reserved, RESO
23-20 FPSqrt R 1h Indicates the support for FP square root operations
19-16 FPDivide R 1h Indicates the support for FP divide operations
15-12 RESO0_1 R Oh Reserved, RESO
11-8 FPDP R Oh Indicates support for FP double-precision operations
7-4 FPSP R 2h Indicates support for FP single-precision operations
3-0 SIMDReg R 1h Indicates size of FP register file
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2.7.7.5 MVFR1 Register (Offset = 14h) [Reset = 00000000h]
MVFR1 is shown in Table 2-141.

Return to the Summary Table.

Describes the features provided by the Floating-point Extension
Table 2-141. MVFR1 Register Field Descriptions

Bit Field Type Reset Description
31-28 FMAC R 1h Indicates whether the FP Extension implements the fused multiply
accumulate instructions
27-24 FPHP R 1h Indicates whether the FP Extension implements half-precision FP
conversion instructions
23-8 RESO R Oh Reserved, RESO
7-4 FPDNaN R 1h Indicates whether the FP hardware implementation supports NaN
propagation
3-0 FPFtZz R 1h Indicates whether subnormals are always flushed-to-zero
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2.7.7.6 MVFR2 Register (Offset = 18h) [Reset = 00000000h]
MVFR2 is shown in Table 2-142.
Return to the Summary Table.
Describes the features provided by the Floating-point Extension
Table 2-142. MVFR2 Register Field Descriptions

Bit Field Type Reset Description

31-8 RESO R Xh Reserved, RESO

7-4 FPMisc R 4h Indicates support for miscellaneous FP features
3-0 RESO_1 R Oh Reserved, RESO
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2.7.8 ICB Registers

Table 2-143 lists the memory-mapped registers for the ICB registers. All register offset addresses not listed in
Table 2-143 should be considered as reserved locations and the register contents should not be modified.

Table 2-143. ICB Registers

Offset Acronym Register Name Section
4h ICTR Provides information about the interrupt controller Section 2.7.8.1
8h ACTLR Provides IMPLEMENTATION DEFINED configuration and Section 2.7.8.2

control options

Complex bit access types are encoded to fit into small table cells. Table 2-144 shows the codes that are used for

access types in this section.

Table 2-144. ICB 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
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2.7.8.1 ICTR Register (Offset = 4h) [Reset = 00000000h]
ICTR is shown in Table 2-145.
Return to the Summary Table.
Provides information about the interrupt controller
Table 2-145. ICTR Register Field Descriptions
Bit Field Type Reset Description
31-4 RESO R Xh Reserved, RESO
3-0 INTLINESNUM R Oh Indicates the number of the highest implemented register in each
of the NVIC control register sets, or in the case of NVIC_IPR*n,
4xINTLINESNUM
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2.7.8.2 ACTLR Register (Offset = 8h) [Reset = 00000000h]
ACTLR is shown in Table 2-146.
Return to the Summary Table.
Provides IMPLEMENTATION DEFINED configuration and control options
Table 2-146. ACTLR Register Field Descriptions

Bit Field Type Reset Description
31-30 RESO R Oh Reserved, RESO
29 EXTEXCLALL R/wW Oh External Exclusives Allowed with no MPU
28-14 RESO0_1 R Oh Reserved, RESO
13 SBIST R/W Oh Bit used internally by Software Test Library (STL)
12 DISITMATBFLUSH R/W Oh Disable ATB Flush
11 RES0_2 R Oh Reserved, RESO
10 FPEXCODIS R/W Oh Disable FPU exception outputs
9 DISOOFP R/W Oh Disable out-of-order FP instruction completion
8-3 RESO0_3 R Oh Reserved, RESO
2 DISFOLD R/wW Oh Disable dual-issue.
RESO_4 R Oh Reserved, RESO
0 DISMCYCINT R/W Oh Disable dual-issue.
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2.7.9 ITM Registers

Table 2-147 lists the memory-mapped registers for the ITM registers. All register offset addresses not listed in
Table 2-147 should be considered as reserved locations and the register contents should not be modified.

Table 2-147. ITM Registers

Offset Acronym Register Name Section
Oh ITM Stimulus Port Register 0 Provides the interface for generating Instrumentation Section 2.7.9.1
packets
4h ITM Stimulus Port Register 1 Provides the interface for generating Instrumentation Section 2.7.9.2
packets
8h ITM Stimulus Port Register 2 Provides the interface for generating Instrumentation Section 2.7.9.3
packets
Ch ITM Stimulus Port Register 3 Provides the interface for generating Instrumentation Section 2.7.9.4
packets
10h ITM Stimulus Port Register 4 Provides the interface for generating Instrumentation Section 2.7.9.5
packets
14h ITM Stimulus Port Register 5 Provides the interface for generating Instrumentation Section 2.7.9.6
packets
18h ITM Stimulus Port Register 6 Provides the interface for generating Instrumentation Section 2.7.9.7
packets
1Ch ITM Stimulus Port Register 7 Provides the interface for generating Instrumentation Section 2.7.9.8
packets
20h ITM Stimulus Port Register 8 Provides the interface for generating Instrumentation Section 2.7.9.9
packets
24h ITM Stimulus Port Register 9 Provides the interface for generating Instrumentation Section 2.7.9.10
packets
28h ITM Stimulus Port Register 10 Provides the interface for generating Instrumentation Section 2.7.9.11
packets
2Ch ITM Stimulus Port Register 11 Provides the interface for generating Instrumentation Section 2.7.9.12
packets
30h ITM Stimulus Port Register 12 Provides the interface for generating Instrumentation Section 2.7.9.13
packets
34h ITM Stimulus Port Register 13 Provides the interface for generating Instrumentation Section 2.7.9.14
packets
38h ITM Stimulus Port Register 14 Provides the interface for generating Instrumentation Section 2.7.9.15
packets
3Ch ITM Stimulus Port Register 15 Provides the interface for generating Instrumentation Section 2.7.9.16
packets
40h ITM Stimulus Port Register 16 Provides the interface for generating Instrumentation Section 2.7.9.17
packets
44h ITM Stimulus Port Register 17 Provides the interface for generating Instrumentation Section 2.7.9.18
packets
48h ITM Stimulus Port Register 18 Provides the interface for generating Instrumentation Section 2.7.9.19
packets
4Ch ITM Stimulus Port Register 19 Provides the interface for generating Instrumentation Section 2.7.9.20
packets
50h ITM Stimulus Port Register 20 Provides the interface for generating Instrumentation Section 2.7.9.21
packets
54h ITM Stimulus Port Register 21 Provides the interface for generating Instrumentation Section 2.7.9.22
packets
58h ITM Stimulus Port Register 22 Provides the interface for generating Instrumentation Section 2.7.9.23
packets
5Ch ITM Stimulus Port Register 23 Provides the interface for generating Instrumentation Section 2.7.9.24
packets
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Table 2-147. ITM Registers (continued)
Offset Acronym Register Name Section

60h ITM Stimulus Port Register 24 Provides the interface for generating Instrumentation Section 2.7.9.25
packets

64h ITM Stimulus Port Register 25 Provides the interface for generating Instrumentation Section 2.7.9.26
packets

68h ITM Stimulus Port Register 26 Provides the interface for generating Instrumentation Section 2.7.9.27
packets

6Ch ITM Stimulus Port Register 27 Provides the interface for generating Instrumentation Section 2.7.9.28
packets

70h ITM Stimulus Port Register 28 Provides the interface for generating Instrumentation Section 2.7.9.29
packets

74h ITM Stimulus Port Register 29 Provides the interface for generating Instrumentation Section 2.7.9.30
packets

78h ITM Stimulus Port Register 30 Provides the interface for generating Instrumentation Section 2.7.9.31
packets

7Ch ITM Stimulus Port Register 31 Provides the interface for generating Instrumentation Section 2.7.9.32
packets

80h ITM Stimulus Port Register 32 Provides the interface for generating Instrumentation Section 2.7.9.33
packets

84h ITM Stimulus Port Register 33 Provides the interface for generating Instrumentation Section 2.7.9.34
packets

88h ITM Stimulus Port Register 34 Provides the interface for generating Instrumentation Section 2.7.9.35
packets

8Ch ITM Stimulus Port Register 35 Provides the interface for generating Instrumentation Section 2.7.9.36
packets

90h ITM Stimulus Port Register 36 Provides the interface for generating Instrumentation Section 2.7.9.37
packets

94h ITM Stimulus Port Register 37 Provides the interface for generating Instrumentation Section 2.7.9.38
packets

98h ITM Stimulus Port Register 38 Provides the interface for generating Instrumentation Section 2.7.9.39
packets

9Ch ITM Stimulus Port Register 39 Provides the interface for generating Instrumentation Section 2.7.9.40
packets

AOh ITM Stimulus Port Register 40 Provides the interface for generating Instrumentation Section 2.7.9.41
packets

Adh ITM Stimulus Port Register 41 Provides the interface for generating Instrumentation Section 2.7.9.42
packets

A8h ITM Stimulus Port Register 42 Provides the interface for generating Instrumentation Section 2.7.9.43
packets

ACh ITM Stimulus Port Register 43 Provides the interface for generating Instrumentation Section 2.7.9.44
packets

BOh ITM Stimulus Port Register 44 Provides the interface for generating Instrumentation Section 2.7.9.45
packets

B4h ITM Stimulus Port Register 45 Provides the interface for generating Instrumentation Section 2.7.9.46
packets

B8h ITM Stimulus Port Register 46 Provides the interface for generating Instrumentation Section 2.7.9.47
packets

BCh ITM Stimulus Port Register 47 Provides the interface for generating Instrumentation Section 2.7.9.48
packets

COh ITM Stimulus Port Register 48 Provides the interface for generating Instrumentation Section 2.7.9.49
packets

C4h ITM Stimulus Port Register 49 Provides the interface for generating Instrumentation Section 2.7.9.50
packets
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Table 2-147. ITM Registers (continued)
Offset Acronym Register Name Section
Cs8h ITM Stimulus Port Register 50 Provides the interface for generating Instrumentation Section 2.7.9.51
packets
CCh ITM Stimulus Port Register 51 Provides the interface for generating Instrumentation Section 2.7.9.52
packets
DOh ITM Stimulus Port Register 52 Provides the interface for generating Instrumentation Section 2.7.9.53
packets
D4h ITM Stimulus Port Register 53 Provides the interface for generating Instrumentation Section 2.7.9.54
packets
D8h ITM Stimulus Port Register 54 Provides the interface for generating Instrumentation Section 2.7.9.55
packets
DCh ITM Stimulus Port Register 55 Provides the interface for generating Instrumentation Section 2.7.9.56
packets
EOh ITM Stimulus Port Register 56 Provides the interface for generating Instrumentation Section 2.7.9.57
packets
E4h ITM Stimulus Port Register 57 Provides the interface for generating Instrumentation Section 2.7.9.58
packets
E8h ITM Stimulus Port Register 58 Provides the interface for generating Instrumentation Section 2.7.9.59
packets
ECh ITM Stimulus Port Register 59 Provides the interface for generating Instrumentation Section 2.7.9.60
packets
FOh ITM Stimulus Port Register 60 Provides the interface for generating Instrumentation Section 2.7.9.61
packets
F4h ITM Stimulus Port Register 61 Provides the interface for generating Instrumentation Section 2.7.9.62
packets
F8h ITM Stimulus Port Register 62 Provides the interface for generating Instrumentation Section 2.7.9.63
packets
FCh ITM Stimulus Port Register 63 Provides the interface for generating Instrumentation Section 2.7.9.64
packets
100h ITM Stimulus Port Register 64 Provides the interface for generating Instrumentation Section 2.7.9.65
packets
104h ITM Stimulus Port Register 65 Provides the interface for generating Instrumentation Section 2.7.9.66
packets
108h ITM Stimulus Port Register 66 Provides the interface for generating Instrumentation Section 2.7.9.67
packets
10Ch ITM Stimulus Port Register 67 Provides the interface for generating Instrumentation Section 2.7.9.68
packets
110h ITM Stimulus Port Register 68 Provides the interface for generating Instrumentation Section 2.7.9.69
packets
114h ITM Stimulus Port Register 69 Provides the interface for generating Instrumentation Section 2.7.9.70
packets
118h ITM Stimulus Port Register 70 Provides the interface for generating Instrumentation Section 2.7.9.71
packets
11Ch ITM Stimulus Port Register 71 Provides the interface for generating Instrumentation Section 2.7.9.72
packets
120h ITM Stimulus Port Register 72 Provides the interface for generating Instrumentation Section 2.7.9.73
packets
124h ITM Stimulus Port Register 73 Provides the interface for generating Instrumentation Section 2.7.9.74
packets
128h ITM Stimulus Port Register 74 Provides the interface for generating Instrumentation Section 2.7.9.75
packets
12Ch ITM Stimulus Port Register 75 Provides the interface for generating Instrumentation Section 2.7.9.76
packets
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Table 2-147. ITM Registers (continued)

Offset Acronym Register Name Section

130h ITM Stimulus Port Register 76 Provides the interface for generating Instrumentation Section 2.7.9.77
packets

134h ITM Stimulus Port Register 77 Provides the interface for generating Instrumentation Section 2.7.9.78
packets

138h ITM Stimulus Port Register 78 Provides the interface for generating Instrumentation Section 2.7.9.79
packets

13Ch ITM Stimulus Port Register 79 Provides the interface for generating Instrumentation Section 2.7.9.80
packets

140h ITM Stimulus Port Register 80 Provides the interface for generating Instrumentation Section 2.7.9.81
packets

144h ITM Stimulus Port Register 81 Provides the interface for generating Instrumentation Section 2.7.9.82
packets

148h ITM Stimulus Port Register 82 Provides the interface for generating Instrumentation Section 2.7.9.83
packets

14Ch ITM Stimulus Port Register 83 Provides the interface for generating Instrumentation Section 2.7.9.84
packets

150h ITM Stimulus Port Register 84 Provides the interface for generating Instrumentation Section 2.7.9.85
packets

154h ITM Stimulus Port Register 85 Provides the interface for generating Instrumentation Section 2.7.9.86
packets

158h ITM Stimulus Port Register 86 Provides the interface for generating Instrumentation Section 2.7.9.87
packets

15Ch ITM Stimulus Port Register 87 Provides the interface for generating Instrumentation Section 2.7.9.88
packets

160h ITM Stimulus Port Register 88 Provides the interface for generating Instrumentation Section 2.7.9.89
packets

164h ITM Stimulus Port Register 89 Provides the interface for generating Instrumentation Section 2.7.9.90
packets

168h ITM Stimulus Port Register 90 Provides the interface for generating Instrumentation Section 2.7.9.91
packets

16Ch ITM Stimulus Port Register 91 Provides the interface for generating Instrumentation Section 2.7.9.92
packets

170h ITM Stimulus Port Register 92 Provides the interface for generating Instrumentation Section 2.7.9.93
packets

174h ITM Stimulus Port Register 93 Provides the interface for generating Instrumentation Section 2.7.9.94
packets

178h ITM Stimulus Port Register 94 Provides the interface for generating Instrumentation Section 2.7.9.95
packets

17Ch ITM Stimulus Port Register 95 Provides the interface for generating Instrumentation Section 2.7.9.96
packets

180h ITM Stimulus Port Register 96 Provides the interface for generating Instrumentation Section 2.7.9.97
packets

184h ITM Stimulus Port Register 97 Provides the interface for generating Instrumentation Section 2.7.9.98
packets

188h ITM Stimulus Port Register 98 Provides the interface for generating Instrumentation Section 2.7.9.99
packets

18Ch ITM Stimulus Port Register 99 Provides the interface for generating Instrumentation Section 2.7.9.100
packets

190h ITM Stimulus Port Register 100 Provides the interface for generating Instrumentation Section 2.7.9.101
packets

194h ITM Stimulus Port Register 101 Provides the interface for generating Instrumentation Section 2.7.9.102
packets
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Table 2-147. ITM Registers (continued)
Offset Acronym Register Name Section
198h ITM Stimulus Port Register 102 Provides the interface for generating Instrumentation Section 2.7.9.103
packets
19Ch ITM Stimulus Port Register 103 Provides the interface for generating Instrumentation Section 2.7.9.104
packets
1A0h ITM Stimulus Port Register 104 Provides the interface for generating Instrumentation Section 2.7.9.105
packets
1A4h ITM Stimulus Port Register 105 Provides the interface for generating Instrumentation Section 2.7.9.106
packets
1A8h ITM Stimulus Port Register 106 Provides the interface for generating Instrumentation Section 2.7.9.107
packets
1ACh ITM Stimulus Port Register 107 Provides the interface for generating Instrumentation Section 2.7.9.108
packets
1BOh ITM Stimulus Port Register 108 Provides the interface for generating Instrumentation Section 2.7.9.109
packets
1B4h ITM Stimulus Port Register 109 Provides the interface for generating Instrumentation Section 2.7.9.110
packets
1B8h ITM Stimulus Port Register 110 Provides the interface for generating Instrumentation Section 2.7.9.111
packets
1BCh ITM Stimulus Port Register 111 Provides the interface for generating Instrumentation Section 2.7.9.112
packets
1COh ITM Stimulus Port Register 112 Provides the interface for generating Instrumentation Section 2.7.9.113
packets
1C4h ITM Stimulus Port Register 113 Provides the interface for generating Instrumentation Section 2.7.9.114
packets
1C8h ITM Stimulus Port Register 114 Provides the interface for generating Instrumentation Section 2.7.9.115
packets
1CCh ITM Stimulus Port Register 115 Provides the interface for generating Instrumentation Section 2.7.9.116
packets
1DOh ITM Stimulus Port Register 116 Provides the interface for generating Instrumentation Section 2.7.9.117
packets
1D4h ITM Stimulus Port Register 117 Provides the interface for generating Instrumentation Section 2.7.9.118
packets
1D8h ITM Stimulus Port Register 118 Provides the interface for generating Instrumentation Section 2.7.9.119
packets
1DCh ITM Stimulus Port Register 119 Provides the interface for generating Instrumentation Section 2.7.9.120
packets
1EOh ITM Stimulus Port Register 120 Provides the interface for generating Instrumentation Section 2.7.9.121
packets
1E4h ITM Stimulus Port Register 121 Provides the interface for generating Instrumentation Section 2.7.9.122
packets
1E8h ITM Stimulus Port Register 122 Provides the interface for generating Instrumentation Section 2.7.9.123
packets
1ECh ITM Stimulus Port Register 123 Provides the interface for generating Instrumentation Section 2.7.9.124
packets
1FOh ITM Stimulus Port Register 124 Provides the interface for generating Instrumentation Section 2.7.9.125
packets
1F4h ITM Stimulus Port Register 125 Provides the interface for generating Instrumentation Section 2.7.9.126
packets
1F8h ITM Stimulus Port Register 126 Provides the interface for generating Instrumentation Section 2.7.9.127
packets
1FCh ITM Stimulus Port Register 127 Provides the interface for generating Instrumentation Section 2.7.9.128
packets
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Table 2-147. ITM Registers (continued)

Offset Acronym Register Name Section

200h ITM Stimulus Port Register 128 Provides the interface for generating Instrumentation Section 2.7.9.129
packets

204h ITM Stimulus Port Register 129 Provides the interface for generating Instrumentation Section 2.7.9.130
packets

208h ITM Stimulus Port Register 130 Provides the interface for generating Instrumentation Section 2.7.9.131
packets

20Ch ITM Stimulus Port Register 131 Provides the interface for generating Instrumentation Section 2.7.9.132
packets

210h ITM Stimulus Port Register 132 Provides the interface for generating Instrumentation Section 2.7.9.133
packets

214h ITM Stimulus Port Register 133 Provides the interface for generating Instrumentation Section 2.7.9.134
packets

218h ITM Stimulus Port Register 134 Provides the interface for generating Instrumentation Section 2.7.9.135
packets

21Ch ITM Stimulus Port Register 135 Provides the interface for generating Instrumentation Section 2.7.9.136
packets

220h ITM Stimulus Port Register 136 Provides the interface for generating Instrumentation Section 2.7.9.137
packets

224h ITM Stimulus Port Register 137 Provides the interface for generating Instrumentation Section 2.7.9.138
packets

228h ITM Stimulus Port Register 138 Provides the interface for generating Instrumentation Section 2.7.9.139
packets

22Ch ITM Stimulus Port Register 139 Provides the interface for generating Instrumentation Section 2.7.9.140
packets

230h ITM Stimulus Port Register 140 Provides the interface for generating Instrumentation Section 2.7.9.141
packets

234h ITM Stimulus Port Register 141 Provides the interface for generating Instrumentation Section 2.7.9.142
packets

238h ITM Stimulus Port Register 142 Provides the interface for generating Instrumentation Section 2.7.9.143
packets

23Ch ITM Stimulus Port Register 143 Provides the interface for generating Instrumentation Section 2.7.9.144
packets

240h ITM Stimulus Port Register 144 Provides the interface for generating Instrumentation Section 2.7.9.145
packets

244h ITM Stimulus Port Register 145 Provides the interface for generating Instrumentation Section 2.7.9.146
packets

248h ITM Stimulus Port Register 146 Provides the interface for generating Instrumentation Section 2.7.9.147
packets

24Ch ITM Stimulus Port Register 147 Provides the interface for generating Instrumentation Section 2.7.9.148
packets

250h ITM Stimulus Port Register 148 Provides the interface for generating Instrumentation Section 2.7.9.149
packets

254h ITM Stimulus Port Register 149 Provides the interface for generating Instrumentation Section 2.7.9.150
packets

258h ITM Stimulus Port Register 150 Provides the interface for generating Instrumentation Section 2.7.9.151
packets

25Ch ITM Stimulus Port Register 151 Provides the interface for generating Instrumentation Section 2.7.9.152
packets

260h ITM Stimulus Port Register 152 Provides the interface for generating Instrumentation Section 2.7.9.153
packets

264h ITM Stimulus Port Register 153 Provides the interface for generating Instrumentation Section 2.7.9.154
packets
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Table 2-147. ITM Registers (continued)

Offset Acronym Register Name Section

268h ITM Stimulus Port Register 154 Provides the interface for generating Instrumentation Section 2.7.9.155
packets

26Ch ITM Stimulus Port Register 155 Provides the interface for generating Instrumentation Section 2.7.9.156
packets

270h ITM Stimulus Port Register 156 Provides the interface for generating Instrumentation Section 2.7.9.157
packets

274h ITM Stimulus Port Register 157 Provides the interface for generating Instrumentation Section 2.7.9.158
packets

278h ITM Stimulus Port Register 158 Provides the interface for generating Instrumentation Section 2.7.9.159
packets

27Ch ITM Stimulus Port Register 159 Provides the interface for generating Instrumentation Section 2.7.9.160
packets

280h ITM Stimulus Port Register 160 Provides the interface for generating Instrumentation Section 2.7.9.161
packets

284h ITM Stimulus Port Register 161 Provides the interface for generating Instrumentation Section 2.7.9.162
packets

288h ITM Stimulus Port Register 162 Provides the interface for generating Instrumentation Section 2.7.9.163
packets

28Ch ITM Stimulus Port Register 163 Provides the interface for generating Instrumentation Section 2.7.9.164
packets

290h ITM Stimulus Port Register 164 Provides the interface for generating Instrumentation Section 2.7.9.165
packets

294h ITM Stimulus Port Register 165 Provides the interface for generating Instrumentation Section 2.7.9.166
packets

298h ITM Stimulus Port Register 166 Provides the interface for generating Instrumentation Section 2.7.9.167
packets

29Ch ITM Stimulus Port Register 167 Provides the interface for generating Instrumentation Section 2.7.9.168
packets

2A0h ITM Stimulus Port Register 168 Provides the interface for generating Instrumentation Section 2.7.9.169
packets

2A4h ITM Stimulus Port Register 169 Provides the interface for generating Instrumentation Section 2.7.9.170
packets

2A8h ITM Stimulus Port Register 170 Provides the interface for generating Instrumentation Section 2.7.9.171
packets

2ACh ITM Stimulus Port Register 171 Provides the interface for generating Instrumentation Section 2.7.9.172
packets

2B0Oh ITM Stimulus Port Register 172 Provides the interface for generating Instrumentation Section 2.7.9.173
packets

2B4h ITM Stimulus Port Register 173 Provides the interface for generating Instrumentation Section 2.7.9.174
packets

2B8h ITM Stimulus Port Register 174 Provides the interface for generating Instrumentation Section 2.7.9.175
packets

2BCh ITM Stimulus Port Register 175 Provides the interface for generating Instrumentation Section 2.7.9.176
packets

2CO0h ITM Stimulus Port Register 176 Provides the interface for generating Instrumentation Section 2.7.9.177
packets

2C4h ITM Stimulus Port Register 177 Provides the interface for generating Instrumentation Section 2.7.9.178
packets

2C8h ITM Stimulus Port Register 178 Provides the interface for generating Instrumentation Section 2.7.9.179
packets

2CCh ITM Stimulus Port Register 179 Provides the interface for generating Instrumentation Section 2.7.9.180
packets
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Table 2-147. ITM Registers (continued)

Offset Acronym Register Name Section

2D0h ITM Stimulus Port Register 180 Provides the interface for generating Instrumentation Section 2.7.9.181
packets

2D4h ITM Stimulus Port Register 181 Provides the interface for generating Instrumentation Section 2.7.9.182
packets

2D8h ITM Stimulus Port Register 182 Provides the interface for generating Instrumentation Section 2.7.9.183
packets

2DCh ITM Stimulus Port Register 183 Provides the interface for generating Instrumentation Section 2.7.9.184
packets

2EOh ITM Stimulus Port Register 184 Provides the interface for generating Instrumentation Section 2.7.9.185
packets

2E4h ITM Stimulus Port Register 185 Provides the interface for generating Instrumentation Section 2.7.9.186
packets

2E8h ITM Stimulus Port Register 186 Provides the interface for generating Instrumentation Section 2.7.9.187
packets

2ECh ITM Stimulus Port Register 187 Provides the interface for generating Instrumentation Section 2.7.9.188
packets

2F0h ITM Stimulus Port Register 188 Provides the interface for generating Instrumentation Section 2.7.9.189
packets

2F4h ITM Stimulus Port Register 189 Provides the interface for generating Instrumentation Section 2.7.9.190
packets

2F8h ITM Stimulus Port Register 190 Provides the interface for generating Instrumentation Section 2.7.9.191
packets

2FCh ITM Stimulus Port Register 191 Provides the interface for generating Instrumentation Section 2.7.9.192
packets

300h ITM Stimulus Port Register 192 Provides the interface for generating Instrumentation Section 2.7.9.193
packets

304h ITM Stimulus Port Register 193 Provides the interface for generating Instrumentation Section 2.7.9.194
packets

308h ITM Stimulus Port Register 194 Provides the interface for generating Instrumentation Section 2.7.9.195
packets

30Ch ITM Stimulus Port Register 195 Provides the interface for generating Instrumentation Section 2.7.9.196
packets

310h ITM Stimulus Port Register 196 Provides the interface for generating Instrumentation Section 2.7.9.197
packets

314h ITM Stimulus Port Register 197 Provides the interface for generating Instrumentation Section 2.7.9.198
packets

318h ITM Stimulus Port Register 198 Provides the interface for generating Instrumentation Section 2.7.9.199
packets

31Ch ITM Stimulus Port Register 199 Provides the interface for generating Instrumentation Section 2.7.9.200
packets

320h ITM Stimulus Port Register 200 Provides the interface for generating Instrumentation Section 2.7.9.201
packets

324h ITM Stimulus Port Register 201 Provides the interface for generating Instrumentation Section 2.7.9.202
packets

328h ITM Stimulus Port Register 202 Provides the interface for generating Instrumentation Section 2.7.9.203
packets

32Ch ITM Stimulus Port Register 203 Provides the interface for generating Instrumentation Section 2.7.9.204
packets

330h ITM Stimulus Port Register 204 Provides the interface for generating Instrumentation Section 2.7.9.205
packets

334h ITM Stimulus Port Register 205 Provides the interface for generating Instrumentation Section 2.7.9.206
packets
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Table 2-147. ITM Registers (continued)

Offset Acronym Register Name Section

338h ITM Stimulus Port Register 206 Provides the interface for generating Instrumentation Section 2.7.9.207
packets

33Ch ITM Stimulus Port Register 207 Provides the interface for generating Instrumentation Section 2.7.9.208
packets

340h ITM Stimulus Port Register 208 Provides the interface for generating Instrumentation Section 2.7.9.209
packets

344h ITM Stimulus Port Register 209 Provides the interface for generating Instrumentation Section 2.7.9.210
packets

348h ITM Stimulus Port Register 210 Provides the interface for generating Instrumentation Section 2.7.9.211
packets

34Ch ITM Stimulus Port Register 211 Provides the interface for generating Instrumentation Section 2.7.9.212
packets

350h ITM Stimulus Port Register 212 Provides the interface for generating Instrumentation Section 2.7.9.213
packets

354h ITM Stimulus Port Register 213 Provides the interface for generating Instrumentation Section 2.7.9.214
packets

358h ITM Stimulus Port Register 214 Provides the interface for generating Instrumentation Section 2.7.9.215
packets

35Ch ITM Stimulus Port Register 215 Provides the interface for generating Instrumentation Section 2.7.9.216
packets

360h ITM Stimulus Port Register 216 Provides the interface for generating Instrumentation Section 2.7.9.217
packets

364h ITM Stimulus Port Register 217 Provides the interface for generating Instrumentation Section 2.7.9.218
packets

368h ITM Stimulus Port Register 218 Provides the interface for generating Instrumentation Section 2.7.9.219
packets

36Ch ITM Stimulus Port Register 219 Provides the interface for generating Instrumentation Section 2.7.9.220
packets

370h ITM Stimulus Port Register 220 Provides the interface for generating Instrumentation Section 2.7.9.221
packets

374h ITM Stimulus Port Register 221 Provides the interface for generating Instrumentation Section 2.7.9.222
packets

378h ITM Stimulus Port Register 222 Provides the interface for generating Instrumentation Section 2.7.9.223
packets

37Ch ITM Stimulus Port Register 223 Provides the interface for generating Instrumentation Section 2.7.9.224
packets

380h ITM Stimulus Port Register 224 Provides the interface for generating Instrumentation Section 2.7.9.225
packets

384h ITM Stimulus Port Register 225 Provides the interface for generating Instrumentation Section 2.7.9.226
packets

388h ITM Stimulus Port Register 226 Provides the interface for generating Instrumentation Section 2.7.9.227
packets

38Ch ITM Stimulus Port Register 227 Provides the interface for generating Instrumentation Section 2.7.9.228
packets

390h ITM Stimulus Port Register 228 Provides the interface for generating Instrumentation Section 2.7.9.229
packets

394h ITM Stimulus Port Register 229 Provides the interface for generating Instrumentation Section 2.7.9.230
packets

398h ITM Stimulus Port Register 230 Provides the interface for generating Instrumentation Section 2.7.9.231
packets

39Ch ITM Stimulus Port Register 231 Provides the interface for generating Instrumentation Section 2.7.9.232
packets
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Table 2-147. ITM Registers (continued)

Offset Acronym Register Name Section

3A0h ITM Stimulus Port Register 232 Provides the interface for generating Instrumentation Section 2.7.9.233
packets

3A4h ITM Stimulus Port Register 233 Provides the interface for generating Instrumentation Section 2.7.9.234
packets

3A8h ITM Stimulus Port Register 234 Provides the interface for generating Instrumentation Section 2.7.9.235
packets

3ACh ITM Stimulus Port Register 235 Provides the interface for generating Instrumentation Section 2.7.9.236
packets

3BOh ITM Stimulus Port Register 236 Provides the interface for generating Instrumentation Section 2.7.9.237
packets

3B4h ITM Stimulus Port Register 237 Provides the interface for generating Instrumentation Section 2.7.9.238
packets

3B8h ITM Stimulus Port Register 238 Provides the interface for generating Instrumentation Section 2.7.9.239
packets

3BCh ITM Stimulus Port Register 239 Provides the interface for generating Instrumentation Section 2.7.9.240
packets

3C0h ITM Stimulus Port Register 240 Provides the interface for generating Instrumentation Section 2.7.9.241
packets

3C4h ITM Stimulus Port Register 241 Provides the interface for generating Instrumentation Section 2.7.9.242
packets

3C8h ITM Stimulus Port Register 242 Provides the interface for generating Instrumentation Section 2.7.9.243
packets

3CCh ITM Stimulus Port Register 243 Provides the interface for generating Instrumentation Section 2.7.9.244
packets

3D0h ITM Stimulus Port Register 244 Provides the interface for generating Instrumentation Section 2.7.9.245
packets

3D4h ITM Stimulus Port Register 245 Provides the interface for generating Instrumentation Section 2.7.9.246
packets

3D8h ITM Stimulus Port Register 246 Provides the interface for generating Instrumentation Section 2.7.9.247
packets

3DCh ITM Stimulus Port Register 247 Provides the interface for generating Instrumentation Section 2.7.9.248
packets

3EOh ITM Stimulus Port Register 248 Provides the interface for generating Instrumentation Section 2.7.9.249
packets

3E4h ITM Stimulus Port Register 249 Provides the interface for generating Instrumentation Section 2.7.9.250
packets

3E8h ITM Stimulus Port Register 250 Provides the interface for generating Instrumentation Section 2.7.9.251
packets

3ECh ITM Stimulus Port Register 251 Provides the interface for generating Instrumentation Section 2.7.9.252
packets

3FOh ITM Stimulus Port Register 252 Provides the interface for generating Instrumentation Section 2.7.9.253
packets

3F4h ITM Stimulus Port Register 253 Provides the interface for generating Instrumentation Section 2.7.9.254
packets

3F8h ITM Stimulus Port Register 254 Provides the interface for generating Instrumentation Section 2.7.9.255
packets

3FCh ITM Stimulus Port Register 255 Provides the interface for generating Instrumentation Section 2.7.9.256
packets

EOOh ITM Trace Enable Register 0 Provide an individual enable bit for each ITM_STIM Section 2.7.9.257
register

EO4h ITM Trace Enable Register 1 Provide an individual enable bit for each ITM_STIM Section 2.7.9.258
register
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Table 2-147. ITM Registers (continued)

Offset Acronym Register Name Section

EO8h ITM Trace Enable Register 2 Provide an individual enable bit for each ITM_STIM Section 2.7.9.259
register

EOCh ITM Trace Enable Register 3 Provide an individual enable bit for each ITM_STIM Section 2.7.9.260
register

E10h ITM Trace Enable Register 4 Provide an individual enable bit for each ITM_STIM Section 2.7.9.261
register

E14h ITM Trace Enable Register 5 Provide an individual enable bit for each ITM_STIM Section 2.7.9.262
register

E18h ITM Trace Enable Register 6 Provide an individual enable bit for each ITM_STIM Section 2.7.9.263
register

E1Ch ITM Trace Enable Register 7 Provide an individual enable bit for each ITM_STIM Section 2.7.9.264
register

E40h ITM Trace Privilege Register Controls which stimulus ports can be accessed by Section 2.7.9.265
unprivileged code

E80h ITM Trace Control Register Configures and controls transfers through the ITM Section 2.7.9.266
interface

EFOh INT_ATREADY Integration Mode: Read ATB Ready Section 2.7.9.267

EF8h INT_ATVALID Integration Mode: Write ATB Valid Section 2.7.9.268

FOOh ITM_ITCTRL Integration Mode Control Register Section 2.7.9.269

FBCh ITM Device Architecture Register Provides CoreSight discovery information for the ITM Section 2.7.9.270

FCCh ITM Device Type Register Provides CoreSight discovery information for the ITM Section 2.7.9.271

FDOh ITM Peripheral Identification Register 4 Provides CoreSight discovery information for the ITM Section 2.7.9.272

FD4h ITM Peripheral Identification Register 5 Provides CoreSight discovery information for the ITM Section 2.7.9.273

FD8h ITM Peripheral Identification Register 6 Provides CoreSight discovery information for the ITM Section 2.7.9.274

FDCh ITM Peripheral Identification Register 7 Provides CoreSight discovery information for the ITM Section 2.7.9.275

FEOh ITM Peripheral Identification Register 0 Provides CoreSight discovery information for the ITM Section 2.7.9.276

FE4h ITM Peripheral Identification Register 1 Provides CoreSight discovery information for the ITM Section 2.7.9.277

FE8h ITM Peripheral Identification Register 2 Provides CoreSight discovery information for the ITM Section 2.7.9.278

FECh ITM Peripheral Identification Register 3 Provides CoreSight discovery information for the ITM Section 2.7.9.279

FFOh ITM Component Identification Register 0  Provides CoreSight discovery information for the ITM Section 2.7.9.280

FF4h ITM Component Identification Register 1 Provides CoreSight discovery information for the ITM Section 2.7.9.281

FF8h ITM Component Identification Register 2 Provides CoreSight discovery information for the ITM Section 2.7.9.282

FFCh ITM Component Identification Register 3 ~ Provides CoreSight discovery information for the ITM Section 2.7.9.283

Complex bit access types are encoded to fit into small table cells. Table 2-148 shows the codes that are used for

access types in this section.

Table 2-148. ITM 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
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2.7.9.1 ITM Stimulus Port Register 0 (Offset = 0h) [Reset = 00000002h]
ITM Stimulus Port Register 0 is shown in Table 2-149.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-149. ITM Stimulus Port Register 0 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R 1h Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W 2h Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.2 ITM Stimulus Port Register 1 (Offset = 4h) [Reset = 00000002h]

ITM Stimulus Port Register 1 is shown in Table 2-150.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets
Table 2-150. ITM Stimulus Port Register 1 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R 1h Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W 2h Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.3 ITM Stimulus Port Register 2 (Offset = 8h) [Reset = 00000002h]
ITM Stimulus Port Register 2 is shown in Table 2-151.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-151. ITM Stimulus Port Register 2 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R 1h Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W 2h Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.4 ITM Stimulus Port Register 3 (Offset = Ch) [Reset = 00000002h]

ITM Stimulus Port Register 3 is shown in Table 2-152.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets
Table 2-152. ITM Stimulus Port Register 3 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R 1h Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W 2h Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.5 ITM Stimulus Port Register 4 (Offset = 10h) [Reset = 00000002h]
ITM Stimulus Port Register 4 is shown in Table 2-153.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-153. ITM Stimulus Port Register 4 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R 1h Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W 2h Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.6 ITM Stimulus Port Register 5 (Offset = 14h) [Reset = 00000002h]

ITM Stimulus Port Register 5 is shown in Table 2-154.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets
Table 2-154. ITM Stimulus Port Register 5 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R 1h Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W 2h Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.7 ITM Stimulus Port Register 6 (Offset = 18h) [Reset = 00000002h]
ITM Stimulus Port Register 6 is shown in Table 2-155.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-155. ITM Stimulus Port Register 6 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R 1h Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W 2h Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.8 ITM Stimulus Port Register 7 (Offset = 1Ch) [Reset = 00000002h]

ITM Stimulus Port Register 7 is shown in Table 2-156.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets
Table 2-156. ITM Stimulus Port Register 7 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R 1h Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W 2h Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.9 ITM Stimulus Port Register 8 (Offset = 20h) [Reset = 00000002h]
ITM Stimulus Port Register 8 is shown in Table 2-157.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-157. ITM Stimulus Port Register 8 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R 1h Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W 2h Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.10 ITM Stimulus Port Register 9 (Offset = 24h) [Reset = 00000002h]

ITM Stimulus Port Register 9 is shown in Table 2-158.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets
Table 2-158. ITM Stimulus Port Register 9 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R 1h Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W 2h Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.11 ITM Stimulus Port Register 10 (Offset = 28h) [Reset = 00000002h]
ITM Stimulus Port Register 10 is shown in Table 2-159.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-159. ITM Stimulus Port Register 10 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R 1h Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W 2h Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.12 ITM Stimulus Port Register 11 (Offset = 2Ch) [Reset = 00000002h]

ITM Stimulus Port Register 11 is shown in Table 2-160.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets
Table 2-160. ITM Stimulus Port Register 11 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R 1h Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W 2h Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.13 ITM Stimulus Port Register 12 (Offset = 30h) [Reset = 00000002h]
ITM Stimulus Port Register 12 is shown in Table 2-161.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-161. ITM Stimulus Port Register 12 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R 1h Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W 2h Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.14 ITM Stimulus Port Register 13 (Offset = 34h) [Reset = 00000002h]

ITM Stimulus Port Register 13 is shown in Table 2-162.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets
Table 2-162. ITM Stimulus Port Register 13 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R 1h Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W 2h Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.15 ITM Stimulus Port Register 14 (Offset = 38h) [Reset = 00000002h]
ITM Stimulus Port Register 14 is shown in Table 2-163.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-163. ITM Stimulus Port Register 14 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R 1h Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W 2h Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.

SWCU195A — DECEMBER 2024 — REVISED MAY 2025 CC27xx SimpleLink™ Wireless MCU 205
Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU195
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU195A&partnum=CC27xx

Arm® Cortex®-M33 Processor

13 TEXAS
INSTRUMENTS

www.ti.com

2.7.9.16 ITM Stimulus Port Register 15 (Offset = 3Ch) [Reset = 00000002h]

ITM Stimulus Port Register 15 is shown in Table 2-164.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets
Table 2-164. ITM Stimulus Port Register 15 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R 1h Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W 2h Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.

206 CC27xx SimpleLink™ Wireless MCU

SWCU195A — DECEMBER 2024 — REVISED MAY 2025
Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU195
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU195A&partnum=CC27xx

13 TEXAS
INSTRUMENTS

www.ti.com Arm® Cortex®-M33 Processor

2.7.9.17 ITM Stimulus Port Register 16 (Offset = 40h) [Reset = 00000002h]
ITM Stimulus Port Register 16 is shown in Table 2-165.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-165. ITM Stimulus Port Register 16 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R 1h Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W 2h Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.18 ITM Stimulus Port Register 17 (Offset = 44h) [Reset = 00000002h]

ITM Stimulus Port Register 17 is shown in Table 2-166.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets
Table 2-166. ITM Stimulus Port Register 17 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R 1h Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W 2h Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.19 ITM Stimulus Port Register 18 (Offset = 48h) [Reset = 00000002h]
ITM Stimulus Port Register 18 is shown in Table 2-167.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-167. ITM Stimulus Port Register 18 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R 1h Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W 2h Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.20 ITM Stimulus Port Register 19 (Offset = 4Ch) [Reset = 00000002h]

ITM Stimulus Port Register 19 is shown in Table 2-168.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets
Table 2-168. ITM Stimulus Port Register 19 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R 1h Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W 2h Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.21 ITM Stimulus Port Register 20 (Offset = 50h) [Reset = 00000002h]
ITM Stimulus Port Register 20 is shown in Table 2-169.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-169. ITM Stimulus Port Register 20 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R 1h Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W 2h Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.22 ITM Stimulus Port Register 21 (Offset = 54h) [Reset = 00000002h]

ITM Stimulus Port Register 21 is shown in Table 2-170.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets
Table 2-170. ITM Stimulus Port Register 21 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R 1h Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W 2h Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.

212 CC27xx SimpleLink™ Wireless MCU

SWCU195A — DECEMBER 2024 — REVISED MAY 2025
Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU195
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU195A&partnum=CC27xx

13 TEXAS
INSTRUMENTS

www.ti.com Arm® Cortex®-M33 Processor

2.7.9.23 ITM Stimulus Port Register 22 (Offset = 58h) [Reset = 00000002h]
ITM Stimulus Port Register 22 is shown in Table 2-171.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-171. ITM Stimulus Port Register 22 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R 1h Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W 2h Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.24 ITM Stimulus Port Register 23 (Offset = 5Ch) [Reset = 00000002h]

ITM Stimulus Port Register 23 is shown in Table 2-172.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets
Table 2-172. ITM Stimulus Port Register 23 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R 1h Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W 2h Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.25 ITM Stimulus Port Register 24 (Offset = 60h) [Reset = 00000002h]
ITM Stimulus Port Register 24 is shown in Table 2-173.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-173. ITM Stimulus Port Register 24 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R 1h Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W 2h Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.26 ITM Stimulus Port Register 25 (Offset = 64h) [Reset = 00000002h]

ITM Stimulus Port Register 25 is shown in Table 2-174.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets
Table 2-174. ITM Stimulus Port Register 25 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R 1h Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W 2h Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.27 ITM Stimulus Port Register 26 (Offset = 68h) [Reset = 00000002h]
ITM Stimulus Port Register 26 is shown in Table 2-175.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-175. ITM Stimulus Port Register 26 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R 1h Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W 2h Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.28 ITM Stimulus Port Register 27 (Offset = 6Ch) [Reset = 00000002h]

ITM Stimulus Port Register 27 is shown in Table 2-176.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets
Table 2-176. ITM Stimulus Port Register 27 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R 1h Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W 2h Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.29 ITM Stimulus Port Register 28 (Offset = 70h) [Reset = 00000002h]
ITM Stimulus Port Register 28 is shown in Table 2-177.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-177. ITM Stimulus Port Register 28 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R 1h Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W 2h Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.30 ITM Stimulus Port Register 29 (Offset = 74h) [Reset = 00000002h]

ITM Stimulus Port Register 29 is shown in Table 2-178.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets
Table 2-178. ITM Stimulus Port Register 29 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R 1h Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W 2h Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.31 ITM Stimulus Port Register 30 (Offset = 78h) [Reset = 00000002h]
ITM Stimulus Port Register 30 is shown in Table 2-179.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-179. ITM Stimulus Port Register 30 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R 1h Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W 2h Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.32 ITM Stimulus Port Register 31 (Offset = 7Ch) [Reset = 00000002h]

ITM Stimulus Port Register 31 is shown in Table 2-180.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets
Table 2-180. ITM Stimulus Port Register 31 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R 1h Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W 2h Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.33 ITM Stimulus Port Register 32 (Offset = 80h) [Reset = 00000000h]
ITM Stimulus Port Register 32 is shown in Table 2-181.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-181. ITM Stimulus Port Register 32 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.34 ITM Stimulus Port Register 33 (Offset = 84h) [Reset = 00000000h]

ITM Stimulus Port Register 33 is shown in Table 2-182.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-182. ITM Stimulus Port Register 33 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.35 ITM Stimulus Port Register 34 (Offset = 88h) [Reset = 00000000h]
ITM Stimulus Port Register 34 is shown in Table 2-183.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-183. ITM Stimulus Port Register 34 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.36 ITM Stimulus Port Register 35 (Offset = 8Ch) [Reset = 00000000h]

ITM Stimulus Port Register 35 is shown in Table 2-184.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-184. ITM Stimulus Port Register 35 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.37 ITM Stimulus Port Register 36 (Offset = 90h) [Reset = 00000000h]
ITM Stimulus Port Register 36 is shown in Table 2-185.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-185. ITM Stimulus Port Register 36 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.

SWCU195A — DECEMBER 2024 — REVISED MAY 2025 CC27xx SimpleLink™ Wireless MCU 227
Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU195
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU195A&partnum=CC27xx

Arm® Cortex®-M33 Processor

13 TEXAS
INSTRUMENTS

www.ti.com

2.7.9.38 ITM Stimulus Port Register 37 (Offset = 94h) [Reset = 00000000h]

ITM Stimulus Port Register 37 is shown in Table 2-186.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-186. ITM Stimulus Port Register 37 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.39 ITM Stimulus Port Register 38 (Offset = 98h) [Reset = 00000000h]
ITM Stimulus Port Register 38 is shown in Table 2-187.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-187. ITM Stimulus Port Register 38 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.

SWCU195A — DECEMBER 2024 — REVISED MAY 2025 CC27xx SimpleLink™ Wireless MCU 229
Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU195
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU195A&partnum=CC27xx

Arm® Cortex®-M33 Processor

13 TEXAS
INSTRUMENTS

www.ti.com

2.7.9.40 ITM Stimulus Port Register 39 (Offset = 9Ch) [Reset = 00000000h]

ITM Stimulus Port Register 39 is shown in Table 2-188.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-188. ITM Stimulus Port Register 39 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.

230 CC27xx SimpleLink™ Wireless MCU

SWCU195A — DECEMBER 2024 — REVISED MAY 2025
Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU195
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU195A&partnum=CC27xx

13 TEXAS
INSTRUMENTS

www.ti.com Arm® Cortex®-M33 Processor

2.7.9.41 ITM Stimulus Port Register 40 (Offset = AOh) [Reset = 00000000h]
ITM Stimulus Port Register 40 is shown in Table 2-189.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-189. ITM Stimulus Port Register 40 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.42 ITM Stimulus Port Register 41 (Offset = A4h) [Reset = 00000000h]

ITM Stimulus Port Register 41 is shown in Table 2-190.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-190. ITM Stimulus Port Register 41 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.

232 CC27xx SimpleLink™ Wireless MCU

SWCU195A — DECEMBER 2024 — REVISED MAY 2025
Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU195
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU195A&partnum=CC27xx

13 TEXAS
INSTRUMENTS

www.ti.com Arm® Cortex®-M33 Processor

2.7.9.43 ITM Stimulus Port Register 42 (Offset = A8h) [Reset = 00000000h]
ITM Stimulus Port Register 42 is shown in Table 2-191.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-191. ITM Stimulus Port Register 42 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.44 ITM Stimulus Port Register 43 (Offset = ACh) [Reset = 00000000h]

ITM Stimulus Port Register 43 is shown in Table 2-192.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-192. ITM Stimulus Port Register 43 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.45 ITM Stimulus Port Register 44 (Offset = BOh) [Reset = 00000000h]
ITM Stimulus Port Register 44 is shown in Table 2-193.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-193. ITM Stimulus Port Register 44 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.46 ITM Stimulus Port Register 45 (Offset = B4h) [Reset = 00000000h]

ITM Stimulus Port Register 45 is shown in Table 2-194.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-194. ITM Stimulus Port Register 45 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.47 ITM Stimulus Port Register 46 (Offset = B8h) [Reset = 00000000h]
ITM Stimulus Port Register 46 is shown in Table 2-195.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-195. ITM Stimulus Port Register 46 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.48 ITM Stimulus Port Register 47 (Offset = BCh) [Reset = 00000000h]

ITM Stimulus Port Register 47 is shown in Table 2-196.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-196. ITM Stimulus Port Register 47 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.49 ITM Stimulus Port Register 48 (Offset = COh) [Reset = 00000000h]
ITM Stimulus Port Register 48 is shown in Table 2-197.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-197. ITM Stimulus Port Register 48 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.50 ITM Stimulus Port Register 49 (Offset = C4h) [Reset = 00000000h]

ITM Stimulus Port Register 49 is shown in Table 2-198.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-198. ITM Stimulus Port Register 49 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.51 ITM Stimulus Port Register 50 (Offset = C8h) [Reset = 00000000h]
ITM Stimulus Port Register 50 is shown in Table 2-199.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-199. ITM Stimulus Port Register 50 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.52 ITM Stimulus Port Register 51 (Offset = CCh) [Reset = 00000000h]

ITM Stimulus Port Register 51 is shown in Table 2-200.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-200. ITM Stimulus Port Register 51 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.53 ITM Stimulus Port Register 52 (Offset = DOh) [Reset = 00000000h]
ITM Stimulus Port Register 52 is shown in Table 2-201.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-201. ITM Stimulus Port Register 52 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.54 ITM Stimulus Port Register 53 (Offset = D4h) [Reset = 00000000h]

ITM Stimulus Port Register 53 is shown in Table 2-202.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-202. ITM Stimulus Port Register 53 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.55 ITM Stimulus Port Register 54 (Offset = D8h) [Reset = 00000000h]
ITM Stimulus Port Register 54 is shown in Table 2-203.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-203. ITM Stimulus Port Register 54 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.56 ITM Stimulus Port Register 55 (Offset = DCh) [Reset = 00000000h]

ITM Stimulus Port Register 55 is shown in Table 2-204.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-204. ITM Stimulus Port Register 55 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.57 ITM Stimulus Port Register 56 (Offset = EOh) [Reset = 00000000h]
ITM Stimulus Port Register 56 is shown in Table 2-205.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-205. ITM Stimulus Port Register 56 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.58 ITM Stimulus Port Register 57 (Offset = E4h) [Reset = 00000000h]

ITM Stimulus Port Register 57 is shown in Table 2-206.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-206. ITM Stimulus Port Register 57 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.59 ITM Stimulus Port Register 58 (Offset = E8h) [Reset = 00000000h]
ITM Stimulus Port Register 58 is shown in Table 2-207.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-207. ITM Stimulus Port Register 58 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.60 ITM Stimulus Port Register 59 (Offset = ECh) [Reset = 00000000h]

ITM Stimulus Port Register 59 is shown in Table 2-208.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-208. ITM Stimulus Port Register 59 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.61 ITM Stimulus Port Register 60 (Offset = FOh) [Reset = 00000000h]
ITM Stimulus Port Register 60 is shown in Table 2-209.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-209. ITM Stimulus Port Register 60 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.62 ITM Stimulus Port Register 61 (Offset = F4h) [Reset = 00000000h]

ITM Stimulus Port Register 61 is shown in Table 2-210.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-210. ITM Stimulus Port Register 61 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.63 ITM Stimulus Port Register 62 (Offset = F8h) [Reset = 00000000h]
ITM Stimulus Port Register 62 is shown in Table 2-211.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-211. ITM Stimulus Port Register 62 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.64 ITM Stimulus Port Register 63 (Offset = FCh) [Reset = 00000000h]

ITM Stimulus Port Register 63 is shown in Table 2-212.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-212. ITM Stimulus Port Register 63 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.65 ITM Stimulus Port Register 64 (Offset = 100h) [Reset = 00000000h]
ITM Stimulus Port Register 64 is shown in Table 2-213.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-213. ITM Stimulus Port Register 64 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.66 ITM Stimulus Port Register 65 (Offset = 104h) [Reset = 00000000h]

ITM Stimulus Port Register 65 is shown in Table 2-214.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-214. ITM Stimulus Port Register 65 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.67 ITM Stimulus Port Register 66 (Offset = 108h) [Reset = 00000000h]
ITM Stimulus Port Register 66 is shown in Table 2-215.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-215. ITM Stimulus Port Register 66 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.68 ITM Stimulus Port Register 67 (Offset = 10Ch) [Reset = 00000000h]

ITM Stimulus Port Register 67 is shown in Table 2-216.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-216. ITM Stimulus Port Register 67 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.69 ITM Stimulus Port Register 68 (Offset = 110h) [Reset = 00000000h]
ITM Stimulus Port Register 68 is shown in Table 2-217.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-217. ITM Stimulus Port Register 68 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.70 ITM Stimulus Port Register 69 (Offset = 114h) [Reset = 00000000h]

ITM Stimulus Port Register 69 is shown in Table 2-218.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-218. ITM Stimulus Port Register 69 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.71 ITM Stimulus Port Register 70 (Offset = 118h) [Reset = 00000000h]
ITM Stimulus Port Register 70 is shown in Table 2-219.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-219. ITM Stimulus Port Register 70 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.72 ITM Stimulus Port Register 71 (Offset = 11Ch) [Reset = 00000000h]

ITM Stimulus Port Register 71 is shown in Table 2-220.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-220. ITM Stimulus Port Register 71 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.73 ITM Stimulus Port Register 72 (Offset = 120h) [Reset = 00000000h]
ITM Stimulus Port Register 72 is shown in Table 2-221.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-221. ITM Stimulus Port Register 72 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.74 ITM Stimulus Port Register 73 (Offset = 124h) [Reset = 00000000h]

ITM Stimulus Port Register 73 is shown in Table 2-222.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-222. ITM Stimulus Port Register 73 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.75 ITM Stimulus Port Register 74 (Offset = 128h) [Reset = 00000000h]
ITM Stimulus Port Register 74 is shown in Table 2-223.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-223. ITM Stimulus Port Register 74 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.76 ITM Stimulus Port Register 75 (Offset = 12Ch) [Reset = 00000000h]

ITM Stimulus Port Register 75 is shown in Table 2-224.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-224. ITM Stimulus Port Register 75 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.77 ITM Stimulus Port Register 76 (Offset = 130h) [Reset = 00000000h]
ITM Stimulus Port Register 76 is shown in Table 2-225.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-225. ITM Stimulus Port Register 76 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.78 ITM Stimulus Port Register 77 (Offset = 134h) [Reset = 00000000h]

ITM Stimulus Port Register 77 is shown in Table 2-226.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-226. ITM Stimulus Port Register 77 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.79 ITM Stimulus Port Register 78 (Offset = 138h) [Reset = 00000000h]
ITM Stimulus Port Register 78 is shown in Table 2-227.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-227. ITM Stimulus Port Register 78 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.80 ITM Stimulus Port Register 79 (Offset = 13Ch) [Reset = 00000000h]

ITM Stimulus Port Register 79 is shown in Table 2-228.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-228. ITM Stimulus Port Register 79 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.81 ITM Stimulus Port Register 80 (Offset = 140h) [Reset = 00000000h]
ITM Stimulus Port Register 80 is shown in Table 2-229.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-229. ITM Stimulus Port Register 80 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.82 ITM Stimulus Port Register 81 (Offset = 144h) [Reset = 00000000h]

ITM Stimulus Port Register 81 is shown in Table 2-230.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-230. ITM Stimulus Port Register 81 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.83 ITM Stimulus Port Register 82 (Offset = 148h) [Reset = 00000000h]
ITM Stimulus Port Register 82 is shown in Table 2-231.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-231. ITM Stimulus Port Register 82 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.84 ITM Stimulus Port Register 83 (Offset = 14Ch) [Reset = 00000000h]

ITM Stimulus Port Register 83 is shown in Table 2-232.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-232. ITM Stimulus Port Register 83 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.85 ITM Stimulus Port Register 84 (Offset = 150h) [Reset = 00000000h]
ITM Stimulus Port Register 84 is shown in Table 2-233.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-233. ITM Stimulus Port Register 84 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.86 ITM Stimulus Port Register 85 (Offset = 154h) [Reset = 00000000h]

ITM Stimulus Port Register 85 is shown in Table 2-234.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-234. ITM Stimulus Port Register 85 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.87 ITM Stimulus Port Register 86 (Offset = 158h) [Reset = 00000000h]
ITM Stimulus Port Register 86 is shown in Table 2-235.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-235. ITM Stimulus Port Register 86 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.88 ITM Stimulus Port Register 87 (Offset = 15Ch) [Reset = 00000000h]

ITM Stimulus Port Register 87 is shown in Table 2-236.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-236. ITM Stimulus Port Register 87 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.89 ITM Stimulus Port Register 88 (Offset = 160h) [Reset = 00000000h]
ITM Stimulus Port Register 88 is shown in Table 2-237.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-237. ITM Stimulus Port Register 88 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.90 ITM Stimulus Port Register 89 (Offset = 164h) [Reset = 00000000h]

ITM Stimulus Port Register 89 is shown in Table 2-238.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-238. ITM Stimulus Port Register 89 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.91 ITM Stimulus Port Register 90 (Offset = 168h) [Reset = 00000000h]
ITM Stimulus Port Register 90 is shown in Table 2-239.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-239. ITM Stimulus Port Register 90 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.92 ITM Stimulus Port Register 91 (Offset = 16Ch) [Reset = 00000000h]

ITM Stimulus Port Register 91 is shown in Table 2-240.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-240. ITM Stimulus Port Register 91 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.93 ITM Stimulus Port Register 92 (Offset = 170h) [Reset = 00000000h]
ITM Stimulus Port Register 92 is shown in Table 2-241.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-241. ITM Stimulus Port Register 92 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.94 ITM Stimulus Port Register 93 (Offset = 174h) [Reset = 00000000h]

ITM Stimulus Port Register 93 is shown in Table 2-242.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-242. ITM Stimulus Port Register 93 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.95 ITM Stimulus Port Register 94 (Offset = 178h) [Reset = 00000000h]
ITM Stimulus Port Register 94 is shown in Table 2-243.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-243. ITM Stimulus Port Register 94 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.96 ITM Stimulus Port Register 95 (Offset = 17Ch) [Reset = 00000000h]

ITM Stimulus Port Register 95 is shown in Table 2-244.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-244. ITM Stimulus Port Register 95 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.97 ITM Stimulus Port Register 96 (Offset = 180h) [Reset = 00000000h]
ITM Stimulus Port Register 96 is shown in Table 2-245.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-245. ITM Stimulus Port Register 96 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.98 ITM Stimulus Port Register 97 (Offset = 184h) [Reset = 00000000h]

ITM Stimulus Port Register 97 is shown in Table 2-246.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-246. ITM Stimulus Port Register 97 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.99 ITM Stimulus Port Register 98 (Offset = 188h) [Reset = 00000000h]
ITM Stimulus Port Register 98 is shown in Table 2-247.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-247. ITM Stimulus Port Register 98 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.100 ITM Stimulus Port Register 99 (Offset = 18Ch) [Reset = 00000000h]

ITM Stimulus Port Register 99 is shown in Table 2-248.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-248. ITM Stimulus Port Register 99 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.101 ITM Stimulus Port Register 100 (Offset = 190h) [Reset = 00000000h]
ITM Stimulus Port Register 100 is shown in Table 2-249.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-249. ITM Stimulus Port Register 100 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet generated.
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2.7.9.102 ITM Stimulus Port Register 101 (Offset = 194h) [Reset = 00000000h]

ITM Stimulus Port Register 101 is shown in Table 2-250.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-250. ITM Stimulus Port Register 101 Field Descriptions

Bit Field Type Reset Description
31-2 RESERVED R Oh Reserved, RESO
1 Disabled R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFO ready R Oh Indicates whether the Stimulus Port can accept data
31-0 Stimulus data W Oh Data to write to the Stimulus Port FIFO, for forwarding as an
Instrumentation packet. The size of write access determines the type
of Instrumentation packet g