CC13x4x10, CC26x4x10 SimpleLink™
Wireless MCU

Technical Reference Manual

Wi} TEXAS INSTRUMENTS

Literature Number: SWCU194
MARCH 2023


https://www.ti.com/lit/pdf/SWCU194




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 37
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 37
D= o= S ST TPPPPPRPUPPPRPS 37
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 37
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 38

1 AFCRILECIUIAl OVEIVIOW. ... ..ottt ettt e ettt e e bt e e e sttt e e et e e e ente e e anbeeeante e e enneeeanbeeeeaneeeennnees 41
LI =T o 1= QN o o[ o= 1 4[] 1 S UPU PR U 42
I O Y= SRR 42
1.3 FUNCHONAI OVEIVIEW. ...ttt ettt ettt ettt e ettt e s b et e e ea bt e e emte e e e st e e e sm bt e e eateeeeaneeeeaabeeeesbeeeenseeesnneeeeanbeeeann 45

2 Arm® Cortex®-M33 ProcesSor With FPU...............cc.cooviuiiuiuiieceieiieeteeee ettt se et se st e e ete st e s ese et esessesessensesens 57
2.1 Arm® Cortex®-M33 Processor INtrOAUCHION. ..........c.ecveueiueeeieeeeeeieeetee e eteteeteae et e te st e s seese s e teseetessesesesesseseesesestesseseneesens 58
D28 = 1 Lo Yo QD I = o | -1 o o S OUPPPPPPE 58
B2 T O Y= T RSP STRRN 59
D e yoTo =0 010 0T e T 1Y, o o 1= U ORPPPPPE 62
2.5 ArM® COrEXB-M33 REGISIETS..........oeeieeeeee ettt e et et e et e e e teeeeteee e e e ee e e e e e e e eeeeeteeeeeeseeeeseeeeeeean e 69

B 11 1= o Lo Y 1 -« J PSP 267
B Tt I [ 011 o To [ 8 o1 1T S PSP P PP PRPRN 267
3.2 Memory Map (SECUre @and NON=SECUIE)........cceuiuuieiuiie ettt eteee et eee e ettt e ettt e e saeee e e bt e e aaeeeaaaeeeeanbeeeaneeeeasaeeeanteeesaneeeeanneeenn 267
B TG 0V =0 o oV /T o PSR SPSPRPPP 272

N1 oY (- K R O oY T o] o L= - [ 275
4.1 Arm® Cortex®-M33 Peripherals INtrOQUCHION............coiiiieeeiee et eeeeeseaeetesteereeteeteseeaeeereseenennes 276

S INLEITUPES AN EVENES... ..ottt et ettt et et eeeeaaaeaeeeeeeaesaaa e nnssnentatetneneeeeeeaaaaaaaaeans 279
LT = (7= o] 1o o 11 o T = PP 280
LS00 o= T o = T |1 o PP 288
5.3 SECUNLY State SWITCRES. ....co it e e e e e ettt e e e e e e aeb e e e e e e sntaeeeeeeesbaeeeaeeannsaeeaeeans 290
Lo =T o] =T o] 4 o PP PP PUPPRPPN 291
LRSI @\ I Y= o1 = o] [ OSSP 295
LG\ (O U I =T = o TSP 295
LA N @ A I Y= o1 (SRR 300
5.8 Interrupts and EVENTIS REGISIEIS. ......ccoi i it e et s ettt e e e e e eeeaaaaaeaeeeeaaaaeaaannnnnenrnrnrnenes 301

B JTAG INTEITACE.........ooiiiiiiii ettt ettt e ettt e e h et e e an bt e e st e e e ehe e e e amte e e eane e e e ambe e e emte e e aaneeeeambeeeebeeeeneeeeanneeas 461
LS IO Y= T O SSPPPR 462
L2 o N 1/ OSSPSR 464
LT I O = o SRR 465
L O = 1V =Y (T OSSPSR 475
6.5 Srial WIr€ VIBWET (SWWV).....eei ettt ettt ettt ettt e ettt e oo ettt e et e e e e s et e e smne e e e bt e e anteeesmneeeennbeeeanteeesnnes 476
Lo OR =L T = oo A 11 T SRR 476
(SR =T o TU Lo = 1 Lo IS a1 U] (e [0 1 o TSP PRPPPPP 476
6.8 BOUNTAIY SCaAN.......ciiiiiiiiiiiei ettt e e e ettt e e e ettt e e e s e saeeeeeeeasasteeeaeesastaeeeeeeaasssseeaeeasnstaeeeeesansssaeaeeeanssneeeeeanseeeas 476

7 Power, Reset, and Clock Management (PRCIM).............oociiiiiiiiiiii ettt et st e e st e e e e snneeas 479
% [ 11 e Yo [ o1 1T o PSSP PP PRPPN 480
7.2 SYSEM CPU IMOAE.....cooeiiiiiiiie et e et e e e e ettt e e e e e aaeeeaeeeaasaeeeeee s staaeeeeeassseeae e e e ssbeseaeesnssesaaesensnsaeeaessnnsreneas 481
SIS 10T o) o) VRS )1 (=Y o PP PPRPPPPRON 481
7.4 Digital POWEr Partifioning.......ccccc ittt es et e e e e et e e s e sttt e et e e e et e e eeaaaaaaeeeeeaaaaaaa e e annnabe bt nratnterreeaaaaaaaaaaaens 482
7.5 CIOCK MANAGEMENT.......coiiiiiiieiie ettt e e e et e e e e st e e e e s e abeeeeaeeaasseeaeee s stsaeeeeeaasasseeaeeasnsseeeaeesansseseaesaansssneaeeeannres 484
AT oY= Y oo [ PP UPPPOPUPPPPRON 490
A 5 =T S PO P PPP T OPPPPPPOE 494
S o O I =T ) (= OO PUPN 495

8 Versatile Instruction Memory System (VIMS)...... ... et e et e e sne e e e snbeeeanee 615
< T [ 011 e To [ 8 o1 1T PP P PP PTP TP PRPRN 616

SWCU194 — MARCH 2023 CC13x4x10, CC26x4x10 SimpleLink™ Wireless MCU 3

Submit Document Feedback
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU194
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU194&partnum=

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
8.2 VIMS CONFIGUIALIONS. ...ttt ettt e et e ettt a4 bt e e ettt oo b et a4 b et e e a b e e e sabe e e e ebb e e e aabeeenneeeennneeean 617
8.3 VIMS SOftWAE REMEIKS. .....ceiiiiiiiiiii ittt ettt ettt a bt e e sttt e e ae e e e ea b et e et et e ene e e e eab e e e eabeeesnreeenaneeean 619
S o NS PSPPSR PSP PPPR 621
8.5 ROM FUNCHIONS. ...ttt etttk e ettt a4 b et e ek et e e sttt o4 b e e e e s bt e e oo bt e e 4o b et e e n b e e e eas e e e e be e e e anbe e e nanteeennneeean 623
8.6 VIIMS REGISIEIS. .....eeeiitiieiit ettt ettt et e ekt e o sttt o4 b et e ek bt e oo ab et e 4 b et e e s bt e e eab e e e e bb e e e e be e e nne e e e nnaeeean 623

O SRAM. . e h e h oo E e h et oAb et 4o b e £t R e et e oAb et 4o R bt e e R e e e e o bt e e b et e e e an e e e e b e e e e e e e nane s 717
LS IR a1 (o To 18 o1 (oo FAU TP RR PR 718
.2 IMIN FRATUIES. ...tttk ettt o bttt e kbt e o ettt a4 b s e e e a bt e oas et e 4 b bt e e aa b e e e eane e e e ebb e e e e be e e nnr e e e nnreeean 718
SRR B 1 e= =) (] o) 1o o PO YRS PP PRI 718
9.4 Parity and SRAM EITOT SUPPOIT. ..ottt ettt ettt e s h e e e et et e s bt e e e sa bt e e abb e e eaateeesabeeeeanneeeanee 718
9.5 SRAM AULO-INITIAIZATION. ......eeeiee et ettt a et e ettt e at e e ea bt e e et bt e e s b e e e s b e e e enr e e aneas 718
9.6 Parity DEDUG BERAVIOT. ........oiiiiiiiiii ettt ettt e bt e e st e sb e e bt e e be e e nareeean 718
9.7 SRAM REGISTEIS. ...ttt etttk e sttt o1 bttt ekt e e eab et e 1ab et e e b bt e e ea b e e e s bb e e e as bt e e eabe e e e abneeeanbreenan 719
LV = 7o Te 31 [ - e [-1 OSSOSO PRSTPPR PR 735
10.1 BOOtIoader FUNCHONAIILY..........eiiiiiieiei ettt st e h et e et e e s s e e e e ea b e e e ebbe e e nnteeeaneee s 736
(L0 S ToTo] 1 [o = Lo [Tl 1) (=T = Lo S PSSP PP OPPPP PR 736
11 DEVICE CONFIGUIALION. .. ...ttt bt et e oa b et e o bt e e e et et e sab et e e ebb e e e e be e e nneeeenabeeean 753
11.1 Customer ConfigUration (CCOFG).......oiuuiiiiiiie ettt ettt s et e e s e et e et e e e eab et e sb e e e e bbe e e aaneeesneee s 754
L O 01 o R = To 1] (=T =TSO PRSPPI 756
11.3 Factory Configuration (FOFG)........uii ittt ettt et e ettt e e aab e e e sab e e e bbe e e eaneeesneee s 788
L O e =T 11 (T TP PU PRSPPI 789
12 AES and Hash CrypPloPrOCESSON.......cc..uiiiiiiiieiiie ettt ettt e e bt e e s bt e e et bt e e e ab e e e s be e e esb e e e naneeesneeeeas 859
2 B 111 o To (W T oo PP PRSP UPPRN 860
(A VTt o g F= T I T ] o] (o o PO TP RSP PRI 861
(R R 1Y N 0o g1 1] |- PP SRR PP PR 872
12.4 AES and Hash CryptoproCesSor PErfOrMENCE. .........oiuiiiiiiie ittt ettt e e nanee s 876
12.5 Programming GUIAEIINES. ........ooi ittt ettt et e e st oo b et e e bt e e et et e s st e e e aa bt e e ebaeesanteeesabeeean 877
12.6 Conventions @Nd COMPIIBNCES. ......c.uiii ittt ettt sh e ea et e et et e s st e e e rabe e e ebb e e eanteeesaneeeenbbeenanee 907
12.7 CRYPTO REGISIEIS. ...ttt ettt ekttt oo a bt o bttt ek bt oottt e o b et e e ea bt e e e bee e e ebne e e anb e e e enteeennnee 910
LT o LN = T 3 =T SO O PRSP PRI 1013
RS T 0110 To [N L] oo PSPPI 1014
(B VT (o] g F= T I L=t o 1o PRSPPI 1015
13.3 PKA ENGINE PEITOMMENCE........eiiiiiiiiiiet ettt a e et s bt e e sttt oot e e e b et e e sttt e sabe e e s be e e e anbe e e nanes 1026
1314 PIA REGISTEIS. ..ttt ettt a e ot e ekttt oo sttt e oAbt e e a bt e e et et e e ebb e e e aabe e e nnee e e enbeeeatreenan 1029
14 True Random Number Generator (TRING)............ooiiiiiii ettt 1047
L I 1011 oo [N T oo PSPPSRI 1048
L = Lo Ted QD= To | = 1o  FE PO PRUUPRPUUPPPPRR 1048
14.3 TRING SOfWAIE RESEL.......neeiiiiiiii ittt a e ea bt e e s b et e e sttt e e bt e e e ba e e e aate e e nbreeenaneeeas 1049
T4.4 INTEITUPE REQUESTES ...ttt a e e et e o bt e ek et e ettt e e b et e e sttt e eabe e e e ebe e e e anbe e e nneeesaneee s 1049
14.5 TRNG Operation DESCIIPLON. ........uiiiiiiii ettt bt e e b e e s bt e e bt e e e sabe e e s beeeeanre e e nnnees 1050
14.6 TRNG Low-Level Programming GUIGE. .........ueiiiiiiiiiiie ettt ettt sttt e st e e bt e et e snee e nnnee s 1052
T4.7 TRING REGISTETS. ..ottt ettt a ettt a et oo bt e e okt e oo ab et e sa b et e ekttt e ea b et e o be e e e anbe e e eaneeeeanneeeanteeenans 1055
A5 1/O CONEIOIIET (IOC)......c ittt etttk e e e e a bt e e ekt e e sttt o1 a bt e e ek bt e e eab et e sabe e e e b b e e e enbeeesneeeeanbeeenaee 1079
LRSI a1 1o To [N T (oo O PSPPI 1080
T5.2 JOC OVEIVIEW. ...ttt ettt ettt ettt a et e et eh et oa e e et e o sttt e 12 bt e 4ok bt e £ ae et e 4a b et e e e bt e e eab e e e o be e e e s e e e eaneeeennneeeanbeeenans 1080
15.3 1/0 Mapping and CONfIGUIATION........cccuui ittt et e e b e e s b b e e e e st e e sbe e e s abn e e e anteeenanes 1081
15.4 Edge DeteCtion 0N DIO PINS.....cooiuiiiiiiiii ittt ettt b e e a e e et e e s b b e e e st et sabe e e e be e et nanes 1082
15.5 UNUSEA 17O PiNS...cneeiiiieie ettt ettt a e e bt s bttt e o h b et e et et e e b et e e 1h b et e et et e eaee e e sabe e e ebb e e e enneeesaneee s 1083
LRSI ST 1 [ T PP PPV PPPR 1083
15.7 17O PiN Capability......ccoiutieiiiieiie ettt ettt b ettt n e e et e e et re e nareeeas 1084
15.8 PerPNEIal PORT _IDS. ...ttt ettt ettt et ek bt e ea et oo bt e ekttt e eab et e ot b e e e st et e nab e e e e bb e e e anteeenanee 1086
LRSI I VL@ I 141 PSPPSRI 1088

(R TN (O 1O =T 1 T T PP PP SRR 1090
16 Micro Direct Memory ACCESS (HDIMIA)..... ... ittt ettt b e a e e s et e et e e e eab e e e s bt e e bt e e e eneeesanaeeeas 1319
LR a1 1o o [N L1 (oo O PP P O TPPPOPI 1320
(LI = oot QD= To | = o  FO PO PPPTPPPPPRR 1321
16.3 FUNCHONEAI DESCIIPTION. ...ttt ettt ettt e et e e et oo bt e ek et e e a b et e e b et e e a bt e e eabe e e s be e e e nbe e e sanneesneee s 1321
16.4 Initialization and CONfIGUIATION. ...........iiiiii ettt et e et e s et e e sneee s 1348
16.5 UDMA REGISIEIS. .....ceiiitiiiitet ettt ettt a e oot e e bt e oo sttt o4 bt e e sttt e ea bt e a4 b et e e sttt e eas e e e e bb e e e aate e e naneeeenabeeean 1350
I T 1= TSP OTPPPP P 1371
LA a1 1o To 18T oo PSPPI 1372
4 CC13x4x10, CC26x4x10 SimpleLink™ Wireless MCU SWCU194 — MARCH 2023

Submit Document Feedback
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU194
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU194&partnum=

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
LY =1 (oot QD= To | = 1o  FO PO PRUU PRSP PPRR 1373
17.3 FUNCHONEAI DESCIIPTION. ...ttt e bt e e et s bt e ek et e e et et e s be e e ettt e eabe e e s be e e e anbe e e nneeesnnee s 1373
17.4 Initialization and CONfIGUIALION. ...........ii ittt ettt s bt e et e s saneeesneee s 1383
LRSI T I =T ) (oY £ T PRSP UURPI 1387
18 REAI-TIME CIOCK (RTC).....ooiiiiiiiii ettt h ettt ettt ook b e e et et e e bt e e e ea bt e e et et e sabe e e e anbe e e eneneeennes 1421
LR T a1 1o o 18T oo O PO OUPPSTPSPOTI 1422
18.2 FUNCHONAI SPECIfICATIONS. ......iiittii ittt e bt e et e e st e e eab e e e et e e nneeeesabeeean 1422
18.3 RTC RegiSter INFOMMELION. ... ettt ettt eab e e e s b e e e sttt e s e e e e bb e e et e e e nanee 1424
RS S W O =T 1 =T T PSPPSR 1426
19 WatChdOg TIimEr (WDT).......coiiiiiiiiiiie ittt e ettt e bt e e h bt e ettt e o b et e e ea b et e e bt e e e ebb e e e anbe e e nnneeannneeean 1441
LRSI L0110 To 18T (oo O PSPPSRI 1442
19.2 FUNCHONEAI DESCIIPTION. ...ttt ettt ettt e ettt e e bt e ekt eaa b et e s b et e e n bt e e eabe e e s bt e e e nbe e e saneeesneee s 1442
19.3 Initialization and CONfIGUIALION. ...........ii ittt et e et e et e b e e s neee s 1443
TO.4 WDT REGISIEIS. ...ttt iet ettt et e ettt h e o4 a bt e e ek et e sttt e 4a bt e ekttt e eat et e s be e e e s be e e saneeeeabneeeanteeenan 1444
20 AUX Domain Sensor Controller and Peripherals...............o.cooiiiiiiiiiiii e 1455
b0 I (a1 1 (oo (U1 i o o T OSSP P U PPPP PP 1456
20.2 Power and CIOCK MaNAGEMENT...........oiiiiiiiiiie ittt ettt st e e e b e e et e e e sbe e e e aa bt e e e bbeesnneeesaneeean 1458
P RIS T o E-To g 7o) )i (o] 1=y P PP PP PR 1461
20.4 Digital Peripheral MOGUIES..........c.uii ittt ettt e ae e e sab e e e e bt e e e ean e e e et e e ent e e e nanes 1479
20.5 ANAlog Peripheral MOGUIES..........cooiiiiiiiii ettt ettt ettt e ettt s bt e e e st e e e bb e e e eaneeesbeee s 1505
20.6 EveNnt ROUTING @NA USAGE........eiiiuiiiiiiiie ettt ettt ettt oo a e e e bt e e bttt e e e bt e e et et e e st et e sab e e e e bbeeeanteeenanees 1521
20.7 Sensor Controller Alias REGISTEr SPACE.......cooiuuiiiiiiii ettt e et e e nnes 1527
20.8 AUX Domain Sensor Controller and Peripherals ReGISTErS. ...........ooiiiiiiiiiiiiiiiiee e 1532
21 Battery Monitor and Temperature Sensor (BATMON)...........ccuoi i 1821
b2 I I (a1 1 (oo (BT i o o T OSSP PP UPPPP PPN 1822
P I Vg Ter 1o o Fo LI T= Yoy o] 1T ] o P P PO PU SRR 1822
21.3 AON_BATMON REGISTEIS. ...ccoutieiiieie ittt ettt a et e ettt e o bt e e aa b et e sttt e e sba e e e aabe e e sntee e sabeeeanbeeenans 1823
22 Universal Asynchronous Receiver/Transmitter (UART)..........cooiiiiiiiiiiiii et 1843
b2 I (011 (oo (U1 i o o OSSP PPPP PPN 1844
A = (o Tet QDI o -1 4 o FO PO P PSPPI 1845
PG S (o g P 1 Lo ] o] 1 o] o O PP PR 1845
Vgl (1o o Fo I T= Yoy o] 1T ] P PSPPSR 1845
22.5 INEITACE 10 PDIMAL ...tttk ettt e e bt e e ettt oo bttt e b bt e ea bt e e e b et e e R bt e e et et e e n b et e s e e e e baeeeaee 1850
22.6 Initialization and CONfIGUIALION. ..........uiiiii ettt e et e eb et e e s b e e e bb e e naneeesbeee s 1851
22.7 UART REGISIEIS. ...ttt ettt 1t e e bt e e eab et o1 e b et e o b bt e e e sttt e oa b et e e sttt e eabe e e s be e e enb e e e sanneeennnee s 1852
23 Serial Peripheral INterface (SPI)......... ..o ettt et e et e e sb e e e s e e e naee 1869
b2 B I (a1 1 (oo (U1 i o o PO P P PP PP UPPR 1870
P A = 1 (o Tt B IF= o =1 4 o FO PRSP OTPR 1871
PG IC IS 1 g F= 1 Lo ] o 1 o] o O PPV PR 1872
AR Vgl iTe] o Fo I =T Ter 4 o] 1T ] o P PSPPSR 1872
A R R U N @ oT=T =Y (o] o ST OP P OPPP PPN 1882
23.6 Initialization and CONfIGUIALION. ..........iiiiiii ettt a ettt be e e s bt e e bt e e e saneeesneee s 1882
P IS | o I 3 (CTo 151 (= T PRSPPI 1884
24 Inter-Integrated CIrCUIL (I2C)...............c.oiiiiiiieiieeeeeeeee ettt ettt ettt ae et et et e e s e te s e s s e tetesn s sesesnan s 1905
P I a1 1 (oo (BT i o o O PO P P PPPP PPN 1906
P = (o Tt QB IT= o -1 4 o O PO P PR OTPR 1906
PG B ¥ g T iTe] o F= I I T= Yoy o] 1T ] P PSPPSR 1907
24 4 Initialization and CONfIGUIALION. ..........iiii ettt e ettt e s b e e e et b e e e enneeesneee s 1918
PR VO =T 11 (] £ T PP PP OTPPP PPN 1919
25 INEEI=-IC SOUNM (I2ZS).......c.ooeieieeeeeeeeee ettt ettt ettt et a e et et a e s e e et e s as et et b e se s et et esnss et et esess et et esess et et etens s eseteneas 1939
pAs T I (a1 1 (oo (U1 i o o T PSP PP OPPPPUPPRE 1940
AT = (o Tet QB IT= o -4 o FO PP P PSPPI 1941
ARG IS [ g F= 1 LT or ] o] i o] o OOV PP PR 1942
AR ¥ gl 1o o Fo I T= Yoy o] 1T ] P PSS PU PP 1942
ARl Y (=10 g L) Vil [ (= g =Tt T PO PRSPPI 1948
25.6 SAMPIESTAMP GENEIALOT . ......eii ittt e e bt e e sttt e s bt e e e b b e e e et et e sabe e e e sa b e e e eabbeeenneeesaneeean 1951
AT A = 4 (o) B L1 (=Te1 (o] o FO PSPPSRI 1954
P AR R U1 o T PSPPSR 1954
AR B VA R S =To 1] (=T T PSSR PP PP PR 1955
{3 2 - Lo [T TSSOSO 1985
BTt T L 07 o) YOS PORRRTR 1986
SWCU194 — MARCH 2023 CC13x4x10, CC26x4x10 SimpleLink™ Wireless MCU 5

Submit Document Feedback
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU194
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU194&partnum=

I3 TEXAS
INSTRUMENTS
Table of Contents www.ti.com
PG A ¥= o (o T B Lo o)y o 1= O PSSP PP PPPP PPN 1988
26.3 RF €0r HAL......c ettt ettt e h e et e bt e bt e eh e e m bt e ea et ea bt e eR et easeeeh bt e bt e ee bt e ebeeemte e ket enteeeneeenbeenneeenreas 1992
26.4 Data QUEUE USAQE. ... ...cccouiiieiiiieitiie ettt etee e ettt e e et e e e te e e e eateeeaateee s seeeeasbeeeaasseesaseeeeasbeeeansaeesnseeeasseeeansseesnsseaeanseeeanns 2029
26.5 IEEE 802.15.4 ... .ottt ettt a bt b oAbt e bt oAbt e R et eR b e Rt e e Rt e eR et e Rt e eRee ekt e enbe e bt e enteenneeenreas 2033
26.6 BIUELOOTN® LOW ENEIGY......cvcveeieieceiecececececececececee e ee e es e s s s eeee e s eeeseees et eseseses et eeeses et et esesesee e e et et e s e e e e s e e enae e e e eeaen 2056
R = T o =T o | o T O OO PPPPPP PR 2077
26.8 Radio Operation Command DESCIPLONS. .......uuiiitiiieiiie ittt e ettt e b e e et e e s eae e e e sbe e e ebb e e e anneeesneee s 2078
26.9 IMMEAIAtE COMMEANGS. ...ttt ettt e et e s a et e e b bt e e st et oo bt e e et b e e e aabe e e easte e e sab e e e eabbeeenteeesaneeean 2117
PG R L o (o o4 oY e 1 VA = To Lo J PP PU PRSPPI 2118
P B =T Lo B Yo ] (=T = PSP PRTPPRII 2140
27 ReVISION HISTOTY ... ..ooiiiiiiii ettt e hb e oottt e e sttt e e h bt e e ettt e s bbe e e sab e e e eabe e e s nneeenaneeean 2168
List of Figures
Figure 1-1. CC13x4x10 and CC26x4X10 BIOCK DIQGIram........c..uiiiiiiiiiiieiiit ettt et e e nnree e 43
Figure 1-2. CC13x4x10 and CC26X4X10 SUPPIY SYSTEIM.....cueiiiiiiiiiiitiie ettt e e 54
(o [0 (= R 1 (o Tt QD I T= o [ =0 o O P OO P P OT PR UTPPOUPPN 59
Figure 2-2. Simple Arm Debug Interface MEM-AP Implementation.............coouii i 60
Figure 2-3. TPIU Block Diagram
FIGUrE 2-4. BUS TOPOIOGY ... .eeeiiitiieeitte ittt ettt ettt ettt et e s a bt e e ekt e e sttt e 1a bt e e ek bt e e st et e sab e e e e b b e e e eatneesneeeeanreeennn
Figure 3-1. Accessible Memory per Bus Master for Different Runtime Security Configurations............cccccocviiiiiiiiiieciiiinens 269
Figure 4-1. Arm® Cortex®-M33 Processor MEMOIY Map..........oouiiiiiiieiiit ittt e et e e i e eaee 276
Figure 5-1. EVENt FabriC CONCEPL.... ..ottt e bt e e et et e s be e e e ssb e e et e e e nnre e e naneee s 292
Figure 5-2. Event Fabric Overview (SIMPlified)...........ooiiiiii et 293
FIGUre 6-1. JTAG SUDSYSIEIM.....cciiii ittt a et e e et e e e ea b et e s b et e ek bt e e et et e s ne e e e an b e e e enneeenees 463
Figure 6-2. CJTAG CoNCEPIUAI DIGGIaM........viiiiiiiiiit ettt et e bt e e st et e sbe e e e ebs e e e e be e e snee e e saneeeabeeenan 464
Figure 6-3. Data Shift REGISTEN.........ueiiiiiiiee et et e et e e et e e et e e s e e e et e e e e nbe e e nne e e e nareeeas 468
Figure 6-4. INSTTUCHON REGISTE.......oi ittt e bt e e et s et e e s e b e e e et et e sb e e e as b e e e atneeeenneas 468
FigUure 6-5. BYPass REGISIEN. ..... ..ottt e st e e e bt e e bttt e s b et e s be e e e aab e e e nne e e e nnree s 468
Figure 6-6. Device 1dentification REGISIEN..........oo i it e e 468
Figure 6-7. USEr COAE REGISTEN.........ueiiiiiiiiiiie ettt b e e et e ettt e e bt e e aa b et e sn e e e e ebb e e e et e e e nneeeenaneeeas 469
Figure 6-8. ICEPIck Identification REGISIEN. ..o 469
Figure 6-9. CONNECE REGISTET......couiiii ittt ea et e et e e bt e e et et e e b et e e hb e e e ab et e nne e e e ab b e e e et e e e nanes 470
Figure 6-10. ROUTER DR SCaAN CR@IN......oiiiiiiiiiiiiie ettt ettt e h e e e bt s st e e s e e e br e e s anreeennneeas 470
Figure 6-11. BOUNAAry SCAN Cell........coouiiiiiiiii ettt h e e e bt e e et e e rab e e e e be e e nnte e e saneeeabreenan 477
Figure 7-1. Hierarchy of POwer SaVviNg FEALUIES.........oc.uii i 480
Figure 7-2. CC13x4x10 and CC26X4XT0 SUPPIY SYSTEIM.....couiiiiiiiiiiiii et e e 482
Figure 7-3. Digital Power Partitioning in CC13x4X10 and CC26XAXT0 .......uiiiiiiiiiiiieeiie ettt 483
FIGUIE 7-4. ClOCK SOUICES. ...ttt et a e e et oo bt e e aa bt e e ettt oo st e e e ea bt e e e s bt e e eabe e e e bbeeanb et e nneeesanneeean 484
Figure 7-5. SyStem CIOCK IMUXING........eiitieiiiiii ettt e bt e e et e e e e et e e b et e e st et e sabe e e e abb e e e aateeenneeeenaneeeas 487
Figure 7-6. ClOCKS iN IMCU_VD........oiiiiiiiiiieeeet ettt st e et e e ettt e s bt e ek bt e e eab e e e e be e e e st e e e eane e e e bbeesnne e e nanes 489
FIGUIE 8-1. VIMS OVEIVIEW. ... ..ttt ettt e bt ek et e e ettt a4 b et e e s bt e e et et e e be e e e st et e nane e e e abeeeeanteeenanes 616
Figure 8-2. VIMS Mode SWitChing FIOWCQEAI............iiiii e e e 617
Figure 8-3. VIMS Module in GPRAM MOGE...........uiiiiiiiiiiiteeit ettt ettt bt aa et sb e e e b e e e et et e nneeeenaneeeas 617
Figure 8-4. VIMS ModUIe iN Off IMOGE. ......cuuiieiiiii ettt e et e et e s bt e e st e e sbe e e e enr e e e anneeenans 618
Figure 8-5. VIMS Module in CaChe MOGE...........oiiiiiiiiiiie ettt ettt be e aab et nn e s ebr e et e e nanes 618
Figure 8-6. Software Precautions with NO RAM RetENtION.........cociiiiiiiiii e 620
Figure 8-7. GPRAM REIENTION.......oo ittt b e et sa e e ekt e e et et e sbe e e e esbe e e et et e nneeeesaneeeas 621
Figure 10-1. Sequence Diagram for Send and Receive ProtOCOL............coouiiiiiiiiiiic e 737
Figure 10-2. Serial Bus Packet FOrMAL..........oo ettt ettt e et 738
Figure 12-1. DMA Controller and INteGration............ooeiiiiiiiiii ettt e e e et e e sanee s 873
Figure 12-2. Symmetric Crypto ProCESSING SEPS. ... .uiiiiiiiiiiiie ittt e bt e et e e e e nnne e 876
(o [0 I B T o Y Y OS] (= o1 T PSP PP PP PUPPP 883
L To [0 = e e B o (N = o To 1 o 1= TP PP PP UOP P RUPPPPPPROE 1015
Figure 13-2. OPeration SEQUENCE. ........ccoiuuiiiiiiee ittt ettt et e et e st e e s e e e et bt e e eate e e sabe e e e b bt e e saneeesbeeeeanbeeenans 1025
Figure 13-3. Interleaved Operation SEQUENCE. ..........ooo ittt ettt ettt e e et s e e s e e snneeeaa 1025
Figure 13-4. Basic PKCP Operation SEQUENCE. ...........oii ittt ettt et sn e e nab e e e e e nanees 1026
Figure 14-1. Random Number Generator BIOCK Diagram...........ccoiuiiiiiiiiiiiie ettt e e e 1048
Figure 14-2. TRNG POIING MOGE........oeiiiiiiiiii ittt ettt e e et e et e e e st e e nab e e e et b e e e ente e e saneeeaanbeeeanee 1053
Figure 14-3. INterrupt ServiCe ROULINE..........oo ittt e et e e st e e sane e e abeeenae 1054
Figure 15-1. I0C OVerview (SImMPIFIEA)........oo ittt s e e et e e e st e e sneeeeasree e e 1080
Figure 15-2. Generic I/O Pin (SIMPLIfI@A)........uiiiiii et sr e b e et e 1088
6 CC13x4x10, CC26x4x10 SimpleLink™ Wireless MCU SWCU194 — MARCH 2023

Submit Document Feedback
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU194
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU194&partnum=

I3 TEXAS
INSTRUMENTS

www.ti.com Table of Contents
Figure 16-1. UDMA BIOCK DIGGIAIM........uiiiiiiiiiiii ettt ettt a e b et e e bt e e s bt e e s bt e e e sttt e eabe e e s b beeanbe e e saneeesanneeean 1321
Figure 16-2. Example of Ping-Pong PDMA TranSaCtiON. ..........uiiuiiiiiiiieeiiie ettt ettt s 1328
Figure 16-3. Memory Scatter-Gather, Setup, and Configuration..............cooiiiii e 1330
Figure 16-4. Memory Scatter-Gather, UDMA COPY SEQUENCE. .......c.uuiiiiiiiiiiii ettt e e 1331
Figure 16-5. Peripheral Scatter-Gather, Setup, and Configuration.............c.cooiiiiiiiiiiiie e 1332
Figure 16-6. Peripheral Scatter-Gather, UDMA COPY SEQUENCE.........ccoiiuiiiiiiiiiiiie ettt et 1333
Figure 17-1. GPTM Module BIOCK DI@GIam...........uiiiuieieiiiee ettt ettt sha e st e e et e e sab e e e et e e s anre e e nanees 1373
Figure 17-2. Input Edge-Count Mode Example, Counting DOWN..........coiiiiiiiiiiiie ettt 1377
Figure 17-3. Input Edge-Time MoOde EXAMIPIE. ..ottt e et nnre e nnnee s 1378
Figure 17-4. 16-Bit PWM Mode EXAMPIE.........cooiiiiiiiiii et e s 1380
Figure 17-5. CCP Output, GPT:-TNMATCHR > GPT:TNILR......etiiiiiiiiiie ettt 1380
Figure 17-6. CCP Output, GPT:-TNMATCHR = GPT:TNILR......etiiiiiii ettt 1381
Figure 17-7. CCP Output, GPT:TNILR > GPT:TNMATCHR . ...ttt ettt 1381
Figure 17-8. Timer DaiSy-ChRain..........uoiiiiii ittt ettt e e bt e st e sa b et e e bb e s aab e e e s e e e ebee e e naneas 1382
Figure 18-1. AON_RTEC CRaNNEIS........ooiiiiiiiiiiiiit ettt e a e e et e s bt e e ea b et e e bt e e ne e e e aa e e e eeteeeennes 1423
Figure 19-1. WDT BIOCK DIGGIAM........coiuiiiiiiitii ittt st s e et e et e e s be s b e e s e e e b e e s e e s b e seneesae e s s 1443
Figure 20-1. AUX DOmain BIOCK DI@GIram...........ueiiiiiiiiiiie ettt ettt et e a e e st e s bt e rbb e e e et e e s nre e e naneeeas 1457
Figure 20-2. AUX State DIBGTAIM........ccoiiiiiii ittt st e st b e e s e e s b e e e te e sae s e e e e s e e e beesaneenee e 1458
Figure 20-3. ADC Window Monitor - EXECULION COUE..........eiiiiiiiiiiiieeieee ettt 1462
Figure 20-4. ADC WINAOW MONIOL........coiuiiiiie ittt st e e e e et e e sbe s st e e s e e e be e saneenee e 1463
Figure 20-5. TasK TESHNG. ......cuiiiiiiiie ettt e e e e bt e s e e e b e s eb e e ae e s ab e e s be e sane e sbeeeneesaenans 1464
FIQUIE 20-6. HEID VIBWET ... et sa e s b e s e e e b e e e e e e s b e s e te e s ae e s b e e sanesn e 1465
Figure 20-7. MAC BIOCK DIGGIAIM........uuiiiiiiie ittt ettt e ekt e st e e 1 b et e et bt e e eate e e s be e e e b beeesabeeesneeeeanbeeenane 1473
Figure 20-8. MAC TimiNgG DIAGIAM......ccouuiiiiieieiiee ettt et e sh et a b et e e bt e e e sab e e e et et e eae e e e sab e e e et e e e nnneeenaneeas 1474
Figure 20-9. SCE Wake-Up and EVENt INtErfaCe. .......ccoouiiiiiiiii e e 1475
Figure 20-10. Avoid VDDR ReCharge POWET NOISE..........iiiiuiiiiiiiiiiiiee ettt ettt n 1478
Figure 20-11. AUX I/O BIOCK DIBGIAIM........cuiiiiiiiii ettt sttt s e e h e e e e e b e s ae e be e s eb e e saeesne e 1481
Figure 20-12. AUX_SPIM BIOCK DIGGIam........ceiiiiiiiiiiie ittt ettt ettt e raa e e st e e et e e sab e e e abe e e e ante e e nanes 1483
Figure 20-13. SPI Timing Diagram: PHA = 0...ccouiiiiiiiii ittt ettt e e et e sn et e e s b e e e be e e s nreas 1485
Figure 20-14. SPI Timing Diagram: PHA = 1. ettt ettt ettt e e et e s et e e aab e e e et ee e sneeas 1485
Figure 20-15. AUX_TDC BIOCK DIGQIam........cciiuiiiiiiiiiiiee ettt sttt ettt ettt ste e sat e e st e e e sbee e e sbbe e e st e e nneeeenaneeeas 1487
Figure 20-16. Phase Width Timing REQUITEMENTS. ...........iiiiiiiiii e snee e 1491
Figure 20-17. Frequency Measurement WavefOrmM............oii ettt 1491
Figure 20-18. Arbitrary Time MeasUremMENT T.......o ittt et e e s b e e et e s enn e e e aabeeenas 1492
Figure 20-19. Arbitrary Time MeasuremMeENt 2............coci it 1493
Figure 20-20. Arbitrary Time MeasuremMent 3............ooi e st e e 1494
Figure 20-21. Arbitrary Time MeasuremMent 4......... ..o s s 1495
Figure 20-22. PUISE COUNTING. ... .eiiiiiiii ettt b et b e s e e b e e s e b e e s ae e s aa e e sae e e ae e sae e e steesaanesreesaneesnenans 1496
Figure 20-23. AUX_TIMEROT BIOCK DIGGIam.........eeiiiiiiiiiieeiitee ettt sttt ettt ettt et e e et e e snte e e sabeeeabneeenee 1497
Figure 20-24. AUX_TIMERZ BIOCK DIGIAM......cccuuitiiiiiiiiiite ittt ettt ettt ettt e eab e e et et e e nte e e sabeeeaabeeeenee 1498
Figure 20-25. Period Pulse Width MEaSUIEMENT...........coiiiiiiiiii ettt e et 1502
Figure 20-26. Center-AlIgNed PWIM..... ... et s a e s e e s e e b e e e eeesae e 1503
Figure 20-27. EAGE-AlIGNEA PWWIM...... .o ittt e ettt s bt e ek bt e e ettt e s be e e e aa b e e e ebee e s anneeeanbeeenae 1504
Figure 20-28. AUX ANalog BIOCK DIGgram........ccoiuiiiiiiiiiiiiee ittt ettt ettt e e e et bt e et e e e sneeeeabbeeeanee 1506
Figure 20-29. ADC BIOCK DIBGIaM.......ceiiitiiiiiiieitit ettt ettt e bttt e bt e e eh bt e e et et e e st e e e eab e e e e bb e e e anbe e e saneeeaanbeeeanes 1507
Figure 20-30. COMPA BIOCK DIGGIam........ciiiiiiiiiiie ittt ettt h ettt e bt e e st e e sabe e e e ea bt e e aabe e e sne e e e aa b e e e eabeeennees 1511
Figure 20-31. COMPB BIOCK DI@QGIam..........coiuiiiiiiiii ettt et ie e e e e sene e s 1513
Figure 20-32. Reference DAC BIOCK DISQIam........c...iiiiiiiiiiieiii ettt bt sae e 1515
Figure 20-33. DAC Sample ClIOCK PR@SES.........c.coiiiiiiiiii ettt ae e 1516
Figure 20-34. Sample Clock Period CONfiGUIation...........oouuiiiiiii ittt e e s e e 1516
Figure 20-35. ISRC BIOCK DIBGIaM.......oiiiiiiiiiiieiiiee ettt ettt bttt et e h bt e e et e e e sttt e sab e e e e bb e e e ante e e sabeeeanbbeeeanes 1520
Figure 22-1. UART Module BIOCK DIQram..........c.cciiiiiiiiiieie ittt st 1845
Figure 22-2. UART Character Fram@..........uoiiiiii ittt b e s e e s 1846
Figure 22-3. UDMA EXMIPIE. ....ei ittt h et a et e et e e e st e e 1a bt e e ettt e e ea b et et be e e e h b et e e be e e e ba e e e aabeeena 1850
Figure 23-1. SPI Module Block Diagram (Master MOGE).........couueiiiiiiiiiiie ittt e i 1871
Figure 23-2. Tl Synchronous Serial Frame Format (Single Transfer)..........couiiiiiii e 1876
Figure 23-3. Tl Synchronous Serial Frame Format (Continuous Transfer).............ccooiiiiiiiii e 1876
Figure 23-4. Motorola™ SPI Format (Single Transfer) with SPO =0 and SPH = 0.........cccccoeoviiiiiiiiiieecice e 1877
Figure 23-5. Motorola SPI Format (Continuous Transfer) with SPO =0 and SPH = 0........ccccoiiiiiiiiiiiiieeee e 1877
Figure 23-6. Motorola SPI Frame Format with SPO =0 and SPH = 1. 1878
Figure 23-7. Motorola SPI Frame Format (Single Transfer) with SPO =1 and SPH = 0........ccccoiiiiiiiiiiiieeeiee 1879
SWCU194 — MARCH 2023 CC13x4x10, CC26x4x10 SimpleLink™ Wireless MCU 7
Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU194
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU194&partnum=

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Figure 23-8. Motorola SPI Frame Format (Continuous Transfer) with SPO =1 and SPH = 0........ccoiiiiiiiiiiiiiieeeiees 1879
Figure 23-9. Motorola SPI Frame Format with SPO =1 .and SPH = 1. ..o 1880
Figure 23-10. MICROWIRE Frame Format (SiNgle Frame)........coccuui ittt 1880
Figure 23-11. MICROWIRE Frame Format (ContinUOUS TranSTer).........c.cioiuiiiiiiieiiii ettt 1881
Figure 24-1. 12C BIOCK DIBGIAIM.......c.cuiiiiueeieeeieteeeeeeeeteteae et et e tea et et etess e et et ese s et etesess et et eseaseseteseasesesesessesesesess s ssesesn s esesesesasasas 1906
Figure 24-2. 12C BUS CONFIGUIALION. ...........cviviiieeetieeeeeteteeeee et teeeeeete st etesea e s es et e s eas et e tesese s esesess s et esese s et eseseasesesesessesetesesnnnn 1907
Figure 24-3. Start and StOp CONAITIONS........oiiiiiiiiiii ettt ettt e e b e e e et b e e e aabe e e sbeeeeaireeeanes 1907
Figure 24-4. Complete Data Transfer with @ 7-Bit AQArESS........cocuuiiiiiiiiiiii et 1908
Figure 24-5. R/S Bit iN FirSt BYe. ... ..coiiiiiiiiiii ittt s bt e a bt e e et e e e be e e rab e e e et et e snre e e naneeean 1908
Figure 24-6. Data Validity During Bit Transfer on the 120 BUS.............ccccccueurieieeeceeeeeeee ettt 1908
Figure 24-7. Master SiNgle TranSMIL.........ooiuiiiiiie ettt et e b e e b et e e aa bt e e sne e e s ebe e e e anbe e e nnteeennneeeas 1911
Figure 24-8. Master SiNGIE RECEIVE. ..........uiiiiiiiiiie ettt h ettt e e at e e s b e e e et e e e enbe e e sabeeeaanbeeeaaee 1912
Figure 24-9. Master Transmit with Repeated Start CONAItION............cooiiiiiiiiii s 1913
Figure 24-10. Master Receive with Repeated Start CONItioN............cooiiiiiiiiii e 1914
Figure 24-11. Master Receive with Repeated Start after Transmit with Repeated Start Condition..............ccccoeviiiiieienneen. 1915
Figure 24-12. Master Transmit with Repeated Start after Receive with Repeated Start Condition............c.ccoecviiiieineenns 1916
Figure 24-13. Slave COMMANG SEQUENCE. .........uiiiiiiieiiie ettt ettt e bt e ea e e e s b et e s sttt e sabe e e abe e e sanbe e e saneeeabneenans 1917
Figure 25-1. Simplified 12S Module BIOCK DIBGIAM..........cccvoveueuieeeieeeteeeeeeteteeee ettt eaee et et e s s eteseas s tesesn s eseseanan s 1941
FIgure 25-2. 128 SEAI FOMMAL...........coiiiiiteeieieeetetieeeee ettt ettt ettt ee et et e et et et eae et et es e s esetete s esesetessesetesesn s esesesn s esesesenasanas 1943
Figure 25-3. LJF Seri@l FOIMAL......coouiiiiiiiieiiiie ettt bttt et e sa et e e bt e et et e rab e e e e be e e e ante e e nanees 1944
Figure 25-4. RJF Serial FOMMAL.........ooiiiiiiiiie ettt et sh et e ettt e s be e e e eab e e e et e e s aeeeennbeeeas 1945
Figure 25-5. DSP Serial Format (Zero Data DeIay)............oeiiiiiiiiiiiiee ettt 1946
Figure 25-6. 16-Bit Stereo 12S, LJF, and RJF Formats on One ADx Pin, Showing Three Frames in Memory.............c.c...... 1949
Figure 25-7. 24-Bit Stereo 12S, LJF, and RJF Formats on One ADx Pin, Showing Two Frames in Memory......................... 1949
Figure 25-8. 16-Bit Mono 12S, LJF, and RJF Formats on One ADx Pin, Showing Six Frames in Memory..........c.cccccovveeens 1949
Figure 25-9. 16-Bit I2S Format on ADO and AD1 Pins, Showing Two Frames in Memory...............cccceveveveeeveveverceeneeeeeeen, 1950
Figure 25-10. 16-Bit DSP Format on ADO and AD1 Pins, Showing Two Frames in Memory...........ccccovviviiiienenieeensiiee e, 1950
Figure 25-11. SampleStamp GENEIALOT. ..........uii ittt ettt et e s bt e e et e e sbb e e e sa b e e e e ba e e eneeeenane s 1952
Figure 26-1. Limited RF Core Overview with External Dependencies.............coovuiiiiiiiiiiei i 1987
Figure 26-2. Hardware SUPPOrt fOr the HAL.........oeieiii ettt st e et e e et e e are e e aabee e e 1988
Figure 26-3. CMDR Register for Radio Operation Commands and Immediate Commands...........cccccoceeeiiiieiniiiennien e, 1992
Figure 26-4. CMDR Register for DIreCt COMMEANGS. ........coiiiiiiiiiie ittt be e et sne e e s ennee s 1992
Figure 26-5. Format of RFC_DBELL:CMDSTA REGISIET........cuiiiiiiiiiiii ettt 1993
Figure 26-6. RX Queue Entry Element (Stapled Fields are Optional)............ccueiiiiiiiiiiiiiic e 2042
Figure 26-7. CSMA-CA OPEIAtION. .......eiiiitiee ittt ettt ettt e e e bt e e st et a1 be e e et b e e e eabe e e sabe e e e s be e e sabeeesneeeeanbeeenae 2051
Figure 26-8. Receive Buffer ENtry EIBMENT..........ooo e s 2077
Figure 26-9. Standard Packet FOMMAL...... ..ottt ettt e e b e 2118
Figure 26-10. Advanced Packet FOMMAL..........c.uiiiiiiii ettt et e et e e sbee e s ene e e e anbeeenaee 2118
Figure 26-11. Receive Buffer ENtry EIBMENT.........oo ettt ettt e e sanee s 2126

List of Tables

Table 2-1. Processor Core RegiSter Set SUMMEAIY..........ooi ittt e et e s 64
Table 2-2. CPU_ITIM REGISTEIS. .....ceuieiiiiiie ittt h e e et e e bt e oo ae et e aa bt e sbe e e e sane e e eabe e e s nte e e saneeeabneennee 69
Table 2-3. CPU_ITIM ACCESS TYPE COUES. ......ccouuiieiiiieiiit ettt ettt e et e e ea et e et e e e a et e e st et e ebee e e sabe e e s beeennee e e nanee 71
Table 2-4. STIMO Register Field DeSCIPHIONS. ......ccoiiiiiiie ittt e e e st e e st e e e e nanee 72
Table 2-5. STIM1 Register Field DeSCIPHIONS. ......cooitiiiiiie ittt e e e st sar e e ab e anre e 73
Table 2-6. STIM2 Register Field DeSCIPHIONS. ......ccoiiiiiiie ittt e e esb e sar e e s b e e nenre e e nanee 74
Table 2-7. STIM3 Register Field DeSCIPHIONS. ..ottt esb e e e b e e s e e e 75
Table 2-8. STIM4 Register Field DeSCIPHIONS. ......ccoitiiiiiiie ittt et e st e s e e s b e e nar e e nanee 76
Table 2-9. STIMS Register Field DeSCIPHIONS. ......ccoitiiiiiie ettt e st e e b e e eenre e e 77
Table 2-10. STIM6 Register Field DeSCIIPHONS. ..........ii it e e 78
Table 2-11. STIM7 Register Field DeSCIIPHONS. ........c.uiiiiiiiiei ettt e e e e e nnes 79
Table 2-12. STIM8 Register Field DeSCIIPHONS. ..........ii it e e e 80
Table 2-13. STIM9 Register Field DeSCIIPHONS. ..........ii it e e e e 81
Table 2-14. STIM10 Register Field DeSCIIPLONS. ........eiiiiiieiie ettt e st e ssr e e esnre e nanes 82
Table 2-15. STIM11 Register Field DESCIIPHONS. .........iiiiiiieeiie et e e e et 83
Table 2-16. STIM12 Register Field DeSCIPLONS. ........oiiiiiiiiieie ettt st e e e s e e s e e e nanee 84
Table 2-17. STIM13 Register Field DeSCIIPLONS. ........oiiiiiieiieie et e st e e s e e e nre e nanee 85
Table 2-18. STIM14 Register Field DESCIIPLONS. ........oiiiiiieiieie et e e st e e ab e are e 86
Table 2-19. STIM15 Register Field DESCIIPLONS. ........ciiiiiiiiiiee ettt e st e e e s e e e e nanee 87
Table 2-20. STIM16 Register Field DESCIPLONS. ........ciiiiiiiiitee ettt e st e e snr e e e b e e e are e nanee 88
8 CC13x4x10, CC26x4x10 SimpleLink™ Wireless MCU SWCU194 — MARCH 2023

Submit Document Feedback
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU194
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU194&partnum=

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
Table 2-21. STIM17 Register Field DESCIIPLONS. ........eiiiiiieitiee ettt et e st e sab e e sbe e e sae e e e e 89
Table 2-22. STIM18 Register Field DESCIIPLONS. ... ..ttt ettt e e e e st e ese e e e sbe e e sane e e e 90
Table 2-23. STIM19 Register Field DESCIIPLONS. ........iiiiiiiiiteee ettt e et e st e esb e et e e sae e e e e 91
Table 2-24. STIM20 Register Field DESCIIPLONS. ........eiiiiiiiiiee ettt eh e b e e st sse e e sbe e e ean e e e nanes 92
Table 2-25. STIM21 Register Field DESCIIPLONS. ........eiiiiiieiiiee ettt eh e st e st e e esb e e sbe e e sae e e e eanes 93
Table 2-26. STIM22 Register Field DESCIIPLONS. ........iiiiiiieiiiee ettt ettt eh e st e e st e eae e e sbe e e sane e e e 94
Table 2-27. STIM23 Register Field DESCIIPLONS. ...ttt ettt e et e e st e ssr e et e e s e e e e nanes 95
Table 2-28. STIM24 Register Field DESCIIPLONS. ........eiiiiiieiiiee ettt eh e et e st e esb e e b e e sae e e e 96
Table 2-29. STIM25 Register Field DESCIIPLONS. ........eiiiiiieitiee ettt eh et e e st e e esb e e b e e e are e e e 97
Table 2-30. STIM26 Register Field DESCIPLONS. ... ..ottt ettt sh et e e st e s s e e sbe e e saee e e e 98
Table 2-31. STIM27 Register Field DESCIIPLONS. ...ttt et eh et e st e s eab e e e st e e sane e e nanes 99
Table 2-32. STIM28 Register Field DeSCIIPLONS. ........eiiiiiiiiii ettt e e e e sbe e e anaeeeaabeeenas 100
Table 2-33. STIM29 Register Field DESCIIPLONS. ........oiiiiiii ettt e i e e sb e e ebae e e aabeeenas 101
Table 2-34. STIM30 Register Field DeSCIIPONS. ........oiiiiiii ettt e e e e sbe e s ebaeeeaabeeenas 102
Table 2-35. STIM31 Register Field DeSCIIPLONS. ........viiiiiiiiii ettt e s e e sbe e e s ebaeeeenbeeeeas 103
Table 2-36. TERO Register Field DESCIIPHONS. .........iiiiiii ittt bttt sb e s bt e e eanees 104
Table 2-37. TPR Register Field DEeSCIPHIONS. .......couiiiiiiie ettt ettt ettt esb e e s bt e eanees 105
Table 2-38. TCR Register Field DESCIIPONS. .........iiiitiiiiiiie ettt e e es e e et e e snne e e nanee s 106
Table 2-39. INT_ATREADY Register Field DESCIIPIONS. .......ciiiiiieiiiii ettt e e e et 107
Table 2-40. INT_ATVALID Register Field DeSCriPHONS. .......cuiiiiiiiiiiie ettt b e 108
Table 2-41. ITCTRL Register Field DeSCIPLONS. ..... ..ottt ettt e et e e sbe e e b e e e aabee e 109
Table 2-42. DEVARCH Register Field DeSCrIPHONS. .........uiiiiiiiiiie ittt s sene e b e 110
Table 2-43. DEVTYPE Register Field DeSCIIPLONS. ... ..ottt ettt e ettt e et e e e e sneee s 111
Table 2-44. PIDR4 Register Field DESCIIPONS. .......uuiiiiiie ettt sb e e s ne e e e sabeeenaes 112
Table 2-45. PIDR5 Register Field DESCIIPLONS. ........uiiiiiie ittt et sn e s be e e e aabeeeeaee 113
Table 2-46. PIDR6 Register Field DESCIIPONS. ........uiiiiiiiie ettt et e et e e sb e s b e e aabeeenae 114
Table 2-47. PIDR7 Register Field DESCIIPONS. ........uiiiiii ittt ettt e sb e s ne e e aabeeenaee 115
Table 2-48. PIDRO Register Field DESCIIPONS. ........uiiiiiiei ettt ettt et e e sb e s nn e e aabeeenaee 116
Table 2-49. PIDR1 Register Field DESCIIPLONS. ........uiiiiiieiiie ettt e sb e e ne e aabeeenaee 117
Table 2-50. PIDR2 Register Field DESCIIPONS. ........uiiiiiieiiie ettt ettt e st e bn e e e aabe e e e 118
Table 2-51. PIDR3 Register Field DESCIIPONS. ........uiiiiiiii ettt sbe e ne e e e aabeeenaee 119
Table 2-52. CIDRO Register Field DESCIIPIONS. .......ciiiiiieiiiie ittt ettt ettt et e e et sne e e e e e e sne e e enneas 120
Table 2-53. CIDR1 Register Field DESCIIPIONS. .......ciiiiiieiiiie ittt ettt ettt e e et s ae e e e e e nbee e s nnneas 121
Table 2-54. CIDR2 Register Field DESCIIPIONS. ... ...eiiiiiieiiiie ittt ettt ettt e et e e et e e ne e e e e e e e ene e e s enneas 122
Table 2-55. CIDR3 Register Field DESCIIPIONS. .......ciiiiiieiiiie ittt ettt ettt e bt e e et e e et e e e ae e e ebeeesenneas 123
Table 2-56. CPU_DWT REGISIEIS. ... ..eiiitieiiiiie ettt ettt a e e b et e e a e oo a b et e s b et e e st et e ean e e e s bb e e e anbe e e naneeeennneeeas 124
Table 2-57. CPU_DWT ACCESS TYPE COUES.......ueeiiiiiiiiiiie ittt ettt ettt e st e ettt e e eate e e sb et e e st e e e saneeesabeeeeanbeeenas 124
Table 2-58. CTRL Register Field DESCIIPIONS. .......cii ittt e bt e e et s e e e e ns e e e et e e snneeesaneeean 125
Table 2-59. CYCCNT Register Field DeSCrIPIIONS. ... ...eiiiiiiiiiiie ittt ettt e et esbe e e e aa e e nnee e s naneeeas 126
Table 2-60. CPICNT Register Field DESCIIPHONS. .........uiiiiiieiiiii ettt e e e et e s e e nanee s 127
Table 2-61. EXCCNT Register Field DESCIIPHONS. .........iiiiiiii ettt 128
Table 2-62. SLEEPCNT Register Field DESCIIPONS. .........iiiiiiiiiiie ettt e e e 129
Table 2-63. LSUCNT Register Field DESCIIPONS. ........uii ittt ettt e et e e et e snee e nanee s 130
Table 2-64. FOLDCNT Register Field DeSCrPHONS. ......coo.uiiiiiiiiiie ettt e e e neee e 131
Table 2-65. PCSR Register Field DEeSCHPIIONS. .......couiiiiiiiiiii ettt e bt e et e e snee e nanee s 132
Table 2-66. FUNCTIONO Register Field DeSCrPHIONS. ........iitiiiiiiiiiiiit ittt sttt e e e 133
Table 2-67. FUNCTION1 Register Field DeSCrPHIONS. .......coit ittt e e e e 134
Table 2-68. FUNCTION2 Register Field DeSCrPHIONS. ........oitiiiiiiiiiiiit ettt ettt e e e e 135
Table 2-69. FUNCTIONS Register Field DeSCrPHIONS. ........oitiiiiiiiiiiiit ittt sttt e e e e 136
Table 2-70. DEVARCH Register Field DeSCrIPHONS. .........uiiiiiiiiiie ittt ettt e e b e 137
Table 2-71. DEVTYPE Register Field DeSCIIPLONS. ... ..ottt ettt et e e et e s 138
Table 2-72. PIDR4 Register Field DeSCIIPONS. .......c.uiiiiii ittt et sbe e ebee e e eabee e 139
Table 2-73. PIDR5 Register Field DESCIIPONS. ........uiiiiiiiiiiie ettt ste e ebe e e e aabee e 140
Table 2-74. PIDR6 Register Field DeSCIIPONS. ........uiiiiiieii ettt e e sbe e ebee e e eabee e 141
Table 2-75. PIDR7 Register Field DESCIIPONS. ........uii ittt sbe e ba e e e aabe e e 142
Table 2-76. PIDRO Register Field DESCIIPONS. ........uii ittt et sbe e eba e e aabe e e 143
Table 2-77. PIDR1 Register Field DESCIIPONS. ........uii ittt e sbe e be e e e aabe e e 144
Table 2-78. PIDR2 Register Field DESCIIPONS. ........uiiiiiiiiii ettt et e b e e e aabe e e 145
Table 2-79. PIDR3 Register Field DESCIIPONS. ........uii ittt et e b e e e aabe e e 146
Table 2-80. CIDRO Register Field DESCIIPIONS. ... ...eiiiiiieiiiie ittt ettt ettt et e e et e eae e e s e e ebe e e s nneas 147
Table 2-81. CIDR1 Register Field DESCIIPIONS. ... ...ciiiiiieiiiie ittt ettt bttt ettt e e et ae e e e s e e ene e e s enneas 148
SWCU194 — MARCH 2023 CC13x4x10, CC26x4x10 SimpleLink™ Wireless MCU 9

Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU194
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU194&partnum=

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Table 2-82. CIDR2 Register Field DESCIIPIONS. ... ...eiiiiiieitiie ittt ettt ettt et e e et sae e e s e e snn e e s enneas 149
Table 2-83. CIDR3 Register Field DESCIIPIONS. .......eiiiiiieiiiie ittt ettt ettt et e e et eae e e e e e sbe e e s enneas 150
Table 2-84. CPU_SYSTICK REGISTEIS. ...ttt ettt ettt b e et s bt e e bt e e aane e e sb e e e s anbe e e naneas 151
Table 2-85. CPU_SYSTICK ACCESS TYPE COUES. ....ceiiuiiiiiiiieitiee ettt ettt s bt e sab e e et e e ene e e e aab e e e ntneesenneas 151
Table 2-86. CSR Register Field DeSCIIPIIONS. .......ciiitiiiiiiit ittt ettt ea e s b e e e an b e e e sbe e e s baeeeaabeeenas 152
Table 2-87. RVR Register Field DESCIIPIIONS. ......ccitiiiiiii ittt e et eb e ne e e st e e eere e e eans 153
Table 2-88. CVR Register Field DESCIIPIIONS. ... ...ciiiiiiiiiiie ittt ettt ettt e et e et e e st e e sbe e e s baeeeaabeeenas 154
Table 2-89. CALIB Register Field DeSCriPIIONS. ... ..ciiiiiii ettt sttt e b e e re e e e be e e snte e e naneee s 155
Table 2-90. CPU_NVIC REGISIEIS. ...ttt ettt a e oot et e s bttt e rh b et e et et e s bt e e e sabe e e ebb e e e anneeesaneeean 156
Table 2-91. CPU_NVIC ACCESS TYPE COUES......uueiiiiiiieiitiee ettt ae e ea et bt e e sttt e eabe e e s be e e e aabe e e nneeesnnneeeas 157
Table 2-92. ISERO Register Field DeSCriPIIONS. ......coiiiiiiiiiee ettt et s bt e s e e et e snneeenaneee s 158
Table 2-93. ISER1 Register Field DeSCIiPIIONS. ......coiiiiiiiiiee ettt ettt e s b e e e e et e snte e e naneeeas 159
Table 2-94. ICERO Register Field DESCIIPONS. ........uii ittt e e st e ebee e e abee e 160
Table 2-95. ICER1 Register Field DeSCIIPONS. ........uii ittt et ebee e e aabe e e 161
Table 2-96. ISPRO Register Field DeSCriPIIONS. ......cci ittt sttt et e e e e et e e snne e e naneeeas 162
Table 2-97. ISPR1 Register Field DeSCriPIIONS. ......ciiiiiiiiiiie ettt ettt ettt e e et e e et e e snne e e naneee s 163
Table 2-98. ICPRO Register Field DESCIIPONS. ........uiiiiii ittt e e st e s b e e e aabe e e 164
Table 2-99. ICPR1 Register Field DESCIIPONS. ........uii it e e st e enae e e aabe e 165
Table 2-100. IABRO Register Field DeSCIIPHIONS. ......couiiiiiiie ettt et et e et e snne e nanee s 166
Table 2-101. IABR1 Register Field DeSCIIPHONS. ......couiiiiiiie ittt e e e e et e snne e nanee s 167
Table 2-102. ITNSO Register Field DeSCIPIIONS. ... ...ciitiiiiiit ittt ettt e bt e et e e e e e sb e e e aate e e nanees 168
Table 2-103. ITNS1 Register Field DeSCrIPIIONS. ... ...ciitiiiiiii ettt ettt et e ettt e e e b e e s ane e e nnnees 169
Table 2-104. IPRO Register Field DEeSCHPIIONS. .......coiuiiiiiiiiiiiiie ettt e b e et e e nnee e naneeeas 170
Table 2-105. IPR1 Register Field DEeSCIPIIONS. .......coiuiiiiiiiiiiiiie ettt et e et e e nnee e s naneeeas 171
Table 2-106. IPR2 Register Field DEeSCHPIIONS. ........oiutiiiiiiiiiiie ettt e e bt e et e e nnee e naneeeas 172
Table 2-107. IPR3 Register Field DEeSCIPIIONS. ........oiuiiiiiiiiiiii ettt e bt e et e e nnee e e naneeeas 173
Table 2-108. IPR4 Register Field DEeSCIPIIONS. .......coiuiiiiiiiiiiiie ettt et e et e e nnee e sane e 174
Table 2-109. IPR5 Register Field DEeSCHPIIONS. .......coiuiiiiiiiiiiiie ettt re e et e et e e nnee e nanee s 175
Table 2-110. IPR6 Register Field DESCIIPIIONS. .......ciiiiiiiiie ettt ettt e et e st e e sab et e et e e e eaneeesaneee s 176
Table 2-111. IPR7 Register Field DeSCIIPONS. ...... ..ttt ettt ettt e bt et e e e e e et e e s neeas 177
Table 2-112. IPR8 Register Field DESCIIPIIONS. .......oiiiiiiiiie ettt ettt ettt et et e st e e sab e e et e e s eae e e e saneee s 178
Table 2-113. IPRO Register Field DESCIIPIIONS. .......eiiiiiiiie ettt ettt ettt et e st e e sab et e et e e e e e e e saneee s 179
Table 2-114. IPR10 Register Field DeSCrPHONS. ......cccuuiiiiiieiiiie ettt ettt et et e e as 180
Table 2-115. IPR11 Register Field DeSCrIPIIONS. ... ...iiiiiiiiiee ittt ettt e et e et sne e e eeete e e enneas 181
Table 2-116. CPU_SCS REGISTEIS. ....ceiiuteiiitiiiiitie ettt et e bt b et e e e a bt e e ettt e o be e e e aa bt e e eabe e e e abb e e e aabeeesnbe e e saneeeanbeeenan 182
Table 2-117. CPU_SCS ACCESS TYPE COUES.......ceitiiiiiiitiiitee ettt ettt ettt et e et et e s bt e e aa bt e e e be e e s nn e e e aabe e e anne e e nnnes 183
Table 2-118. CPUID Register Field DESCIIPIONS. .......coiitiiiiiiei ittt eb et be e et e e st e e s anneeeaaneeeeaes 184
Table 2-119. ICSR Register Field DeSCIIPHONS. ......coouuiiiiiiie ittt e et e e st e nabeeeabreeeaa 185
Table 2-120. VTOR Register Field DESCIIPONS. ........eiiiiiiiiiit ettt e e e e sbe e nnne e e aneeeeaes 186
Table 2-121. AIRCR Register Field DEeSCIPIIONS. ......cciittiiiiii ettt bttt e b e bt e nanees 187
Table 2-122. SCR Register Field DeSCIIPHONS. .......oo.uiiiiii et e e et e e snee e 188
Table 2-123. CCR Register Field DESCIIPLONS. ........eiiiiiieiiiie ittt ettt ettt e et e e et sae e e s e e sbeeesnneas 189
Table 2-124. SHPR1 Register Field DESCIPLONS. ........ciiiiiiiiiiie ittt e bt e et e e nnee e naneeeas 190
Table 2-125. SHPR2 Register Field DESCIPONS. ... ...ciiiiiiiiiiii ittt sbe e nba e et e e nnee e s naneeeas 191
Table 2-126. SHPR3 Register Field DESCIPLONS. ........ciiiiiiiiiiie ittt e bt e et e e nnee e s naneeeas 192
Table 2-127. SHCSR Register Field DeSCIPIIONS. ... ..cciiiiiiiiiiie ittt e e ea e e sbe e e ebee e e aabe e e 193
Table 2-128. CFSR Register Field DeSCIPIIONS. ......cciiiiiiiiiie ittt ettt e st e e e e abe e e s nneas 195
Table 2-129. HFSR Register Field DeSCPIIONS. ......cciiiiiiiiiie ittt e et eb et e e e e st e snneas 197
Table 2-130. DFSR Register Field DeSCPIIONS. ......cciiiiiiiiie ittt e ettt e e e e etne e s neeas 198
Table 2-131. MMFAR Register Field DeSCIIPIIONS. .......ciiiiiiiiiii ittt e sb e e aa e e nne e e nanee s 199
Table 2-132. BFAR Register Field DEeSCIPIONS. ......coiuiiiiiiie ettt e e e e et e e sste e e nanee s 200
Table 2-133. AFSR Register Field DESCIIPONS. .........iiiiii ittt sb e e eba e e e aabee e 201
Table 2-134. ID_PFRO Register Field DESCIPLONS. ........ii ittt ettt e e bt et e e e e s e s nneas 202
Table 2-135. ID_PFR1 Register Field DeSCIIPLONS. .......cui ittt ettt e bttt e e e s e s nneas 203
Table 2-136. ID_DFRO Register Field DeSCIPHONS. .......oc.uiiiiiiii ettt e e s nane e 204
Table 2-137. ID_AFRO Register Field DeSCIIPLONS. ........uiitiiiiiiie ittt ettt e bt st e e e e snn e s nneas 205
Table 2-138. ID_MMFRO Register Field DESCIIPONS. .........oiiiiiiiiiiie ettt sttt e et e e nanee s 206
Table 2-139. ID_MMFR1 Register Field DESCIIPONS. .........ciiiiiiiiiie ittt e e e 207
Table 2-140. ID_MMFR2 Register Field DESCIIPONS. .........ciiiiiiiiie ettt ettt e e e nanee s 208
Table 2-141. ID_MMFR3 Register Field DESCIIPONS. .........ciiiiiiiiiii ittt e e e ee s 209
Table 2-142. ID_ISARO Register Field DeSCrIPHONS. .........uiiiiiii ittt e e e 210
10 CC13x4x10, CC26x4x10 SimpleLink™ Wireless MCU SWCU194 — MARCH 2023

Submit Document Feedback
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU194
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU194&partnum=

I3 TEXAS
INSTRUMENTS
www.ti.com Table of Contents
Table 2-143. ID_ISAR1 Register Field DeSCIIPHONS. .........uiiiiiii ettt e e e 211
Table 2-144. ID_ISAR2 Register Field DeSCrIPONS. .........uiiiiiii ittt e e e e 212
Table 2-145. ID_ISAR3 Register Field DeSCrIPHONS. .........uiiiiiiiii ettt e e e e 213
Table 2-146. ID_ISAR4 Register Field DeSCrIPHONS. .........uiiiiiii ittt e e e 214
Table 2-147. CPU_MPU REGISIEIS. ... .eiiiiiiiieiitie ittt ettt h e h e e ettt e b et e e sab et e et e e e nt e e e aabe e e enneeeenneas 215
Table 2-148. CPU_MPU ACCESS TYPE COUES.......uuiiiuiiieiiiee ettt sttt ettt e et bt e sa bt e e e bt e e be e e e se b e e e ebe e e snneeesaneeean 215
Table 2-149. TYPE Register Field DeSCIPIONS. ......coouiiiiiiie ettt ettt st e e e et e e snne e e naneee s 216
Table 2-150. CTRL Register Field DEeSCHPIIONS. .......couiiiiiiie ettt ettt et e e e e et e e snneeenanee s 217
Table 2-151. RNR Register Field DESCIIPONS. ........eiiiiiiiiiiie ettt ettt e e et s ne e e e e ebe e s nneas 218
Table 2-152. RBAR Register Field DESCIIPHONS. .........uiiiiiiiiiiie ettt e e s sane e 219
Table 2-153. RLAR Register Field DESCIIPONS. ...ttt ettt e e nne e e snee e 220
Table 2-154. RBAR_A1 Register Field DeSCriPHONS. ........uuiiiiiiiiie ettt 221
Table 2-155. RLAR_A1 Register Field DeSCrIPHONS. .........uiiiiiiiiie ittt e e e 222
Table 2-156. RBAR_A2 Register Field DeSCrPHONS. ........uuiiiiiiiie ettt e e 223
Table 2-157. RLAR_A2 Register Field DeSCrIPONS. .........uiiiiiii ettt e e 224
Table 2-158. RBAR_A3 Register Field DeSCriPHONS. ........uuii ittt 225
Table 2-159. RLAR_A3 Register Field DeSCrIPHONS. .........uiiiiiii ittt e e 226
Table 2-160. MAIRO Register Field DESCIIPLONS. .........eiiiiiiiiiii ettt e bt e et e e nnee e nanee s 227
Table 2-161. MAIR1 Register Field DESCIIPHONS. .........oiiiiiiiiii ettt ettt e e s nanee s 228
Table 2-162. CPU_SAU REGISTEIS. ... .uiiiiiiieiii ettt ettt s bt e ek et e e bt e e s be e e e sttt e et e e s bb e e e ante e e nanes 229
Table 2-163. CPU_SAU ACCESS TYPE COUES. .....couiiiiiiiie ittt ettt e se et e et e s bt e e e sab e e e e ba e e e ane e e e s be e e abneeeeaneas 229
Table 2-164. CTRL Register Field DEeSCIPIIONS. .......oouiiiiiiie ettt ettt e e e e et e e snnee e nanee s 230
Table 2-165. TYPE Register Field DeSCIPIONS. ......coouiiiiiiie ettt ettt e e e et esnne e naneee s 231
Table 2-166. RNR Register Field DESCIIPONS. ........eiiiiiieiiiie ittt ettt et e e e e et e ae e e ae e e aneeesenneas 232
Table 2-167. RBAR Register Field DESCIIPHONS. .........uiiiiiiiiiiie ettt b et e s nane e 233
Table 2-168. RLAR Register Field DESCIIPONS. .........uiiiiiiiiiiie ittt e e e ene e e b e 234
Table 2-169. SFSR Register Field DESCIIPONS. .........iiiiiiiii ettt e e sbe e eba e e e aabe e 235
Table 2-170. SFAR Register Field DeSCIPIIONS. ......coouiiiiiiie ettt e e e e et e snre e e naneeeas 236
Table 2-171. CPU_DCB REGISIEIS. ... ..ciiiiiiiitiie ettt ettt ottt a e e et et e e bttt e eh bt e e et et e s bt e e e aa bt e e abe e e eanneeenaneee s 237
Table 2-172. CPU_DCB ACCESS TYPE COUES.......uuiiiiiiieiiiiieiiie ettt e it ea e e bt e e sttt e sabe e e e abb e e e aabe e e nneeesnaneeeas 237
Table 2-173. DHCSR Register Field DESCIIPONS. .........uiiiiii ettt et s s 238
Table 2-174. DCRSR Register Field DESCIIPONS. .........iiiiiiii ettt sttt 239
Table 2-175. DCRDR Register Field DeSCIIPIIONS. ... ...ciiiiiiiiiiie ittt s et esbe e e e st e e nne e e s naneeeas 240
Table 2-176. DEMCR Register Field DeSCIIPONS. .........uii ittt ettt e e e 241
Table 2-177. DAUTHCTRL Register Field DeSCrPHIONS. ......ccoitiiiiiiii ittt ettt ettt e e 242
Table 2-178. DSCSR Register Field DeSCIPIIONS. ......cciiiiiiiiiiii ittt sbe e ebe e e e aabee e 243
Table 2-179. CPU_SIG REGISIEIS. ... ..ei ittt ettt b e e a bt e ea b et e o bt e e st et e eabe e e e abb e e e aabeeenneeeenabeeeas 244
Table 2-180. CPU_SIG ACCESS TYPE COUES.......uueiiiiiiiiiiie ettt e et bt e ettt e s b et e e aa b e e e e b e e e e aae e e e aabe e e enbe e e saneeesneeeeas 244
Table 2-181. STIR Register Field DESCIIPONS. .........iiiiiii ittt ettt e b e s bt e e nanees 245
Table 2-182. CPU_FPU REGISIEIS. ......co ittt ettt ettt e e bt e e at et e ea bt e e o b et e e sttt e sabe e e e ebb e e e anbeeenneeeenaneeean 246
Table 2-183. CPU_FPU ACCESS TYPE COUES.......coiiiiiiiiiiie ittt ettt et et et s bt e st e e et e e s eae e e e sab e e e ebb e e e nnneeesneeeeas 246
Table 2-184. FPCCR Register Field DESCIIPONS. .........iiiiiiiiiiit ettt et et e e et e e snne e e nanee s 247
Table 2-185. FPCAR Register Field DeSCrPHONS. .....c.ouuiiiiii ettt 248
Table 2-186. FPDSCR Register Field DESCIPLONS. .......ciiitiieiiiee ettt ettt et e e e et e s nneas 249
Table 2-187. MVFRO Register Field DeSCIIPHONS. .......ouuii ittt 250
Table 2-188. MVFR1 Register Field DeSCrPHONS. .....ccouiii ittt bn e 251
Table 2-189. MVFR2 Register Field DeSCIIPHONS. .....ccouiii ittt ettt e ae e 252
Table 2-190. CPU_TPIU REGISTEIS. .....cciuieiiiitieiiiii ettt ettt bt e e at et e ea bt e e e b et e e st et e sabe e e e abb e e e anbeeenneeeenaneeeas 253
Table 2-191. CPU_TPIU ACCESS TYPE COUES.......coiiuiiiiiiiie ittt ettt ettt et e s b e e sa b e e et e e e eab e e sab e e e ebb e e e nnneeesbeeeeas 253
Table 2-192. SSPSR Register Field DeSCIIPHONS. ......couuiiiiii ittt e s 254
Table 2-193. CSPSR Register Field DESCIIPONS. .........iiiiiii ittt e e e et e s e e naneeeas 255
Table 2-194. ACPR Register Field DESCIIPHONS. .........uiiiiiiiiiiie ettt e et nnee e nane e 256
Table 2-195. SPPR Register Field DeSCIPIIONS. ......cciitiiiiiiieiiee ettt ettt e bt st e e e e sbne e s ennees 257
Table 2-196. FFSR Register Field DEeSCIPIIONS. .......oouiiiiiiii ittt ettt e ab e e et e e snee e e saneeeas 258
Table 2-197. FFCR Register Field DESCIIPONS. ........uiiiiiiiiiiie ettt e s sbe e bee e e aabee e 259
Table 2-198. PSCR Register Field DESCIIPONS. .........uiiiiiiiiiiie ettt et e e e s sane e 260
Table 2-199. CLAIMMASK Register Field DESCIIPONS. ........uii ittt sane e 261
Table 2-200. CLAIMSET Register Field DeSCIPLONS. ........ciiiiiiiiiiee ettt ettt et nne e e nanee s 262
Table 2-201. CLAIMTAG Register Field DeSCriPHONS. ........uuii ittt ettt 263
Table 2-202. CLAIMCLR Register Field DeSCrIPHONS. ......coouiiiiiiieitie ettt 264
Table 2-203. DEVID Register Field DESCIIPHONS. ........uiiiiiiiiiiii ettt b e et e e e e e nanee s 265
SWCU194 — MARCH 2023 CC13x4x10, CC26x4x10 SimpleLink™ Wireless MCU 1

Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU194
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU194&partnum=

Table of Contents

Table 2-20.
Table 3-1.
Table 3-2.
Table 3-3.
Table 3-4.
Table 3-5.
Table 3-6.
Table 3-7.
Table 4-1.
Table 5-1.
Table 5-2.
Table 5-3.
Table 5-4.
Table 5-5.
Table 5-6.
Table 5-7.
Table 5-8.
Table 5-9.
Table 5-10
Table 5-11
Table 5-12
Table 5-13

Table 5-14.
Table 5-15.
Table 5-16.
Table 5-17.
Table 5-18.
Table 5-19.
Table 5-20.
Table 5-21.
Table 5-22.
Table 5-23.
Table 5-24.
Table 5-25.
Table 5-26.
Table 5-27.
Table 5-28.
Table 5-29.
Table 5-30.
Table 5-31.
Table 5-32.
Table 5-33.
Table 5-34.
Table 5-35.
Table 5-36.
Table 5-37.
Table 5-38.
Table 5-39.
Table 5-40.
Table 5-41.
Table 5-42.
Table 5-43.
Table 5-44.
Table 5-45.
Table 5-46.
Table 5-47.
Table 5-48.
Table 5-49.
Table 5-50.
Table 5-51.
Table 5-52.

I3 TEXAS
INSTRUMENTS
www.ti.com
4. DEVTYPE Register Field DESCIIPIONS. .......ciiiiiiiiiiee ettt ettt ettt et e e st e e e abneeenee 266
Memory Map (SeCUIre and NON=SECUIE).........uutiiiiitiiiiee ittt ettt sb et e e eabe e e sbae e e s b b e e e sbeeesneeeeaabeeennes 267
(1= 1o T8 =T T O PP PU PRI 268
Determining the Security Attribution for @ Given AdAress. ..........ooiuiiiiiiiiii e 270
BUS_CFG CONFIGUIALION. ...ttt ettt b et s et e et e e an e e e asbe e e ebe e e e enneeeanbeeenans 270
System ManagemeENnt REGISTEIS..........ii i et sb e e b 271
Apertures with all Registers Mapped to Secure AAdress SPaCE........ccccoiiiiiiiiei i 271
L [=T0 gL V1Y =1 o T PP PO PP OTPRP PPN 272
Core Peripheral RegiSter REGIONS. .........uiiiiiii ittt e e e enre e 276
o CeT=T o] ([T T Y o =T T SO PPPPUSPPPPRNE 282
Vector Table With Security EXIENSION. .......cooiiiiii et 284
o =] T [To [ o o Ty 1| SO PPPTRPPSPPPPRNE 285
EXCEPLioN RETUIMN BENAVIOT. ... et ettt et et e e et e snee e e sareeeas 287
FAUIES. ..ttt ettt h et h ek e bt b et e h e e e b et e e e e e na bt e e et e e e e e e e e nareeean 288
Security STAte TraNSIHIONS. ......ooiiiiiiiii ettt e bbb ae e 290
L [Od 0 T o | T PP PT PP PPPR 295
Freeze SubsCriber EVENE SEIECHON. .......c...uiiiiiee ettt e e sbe e e 299
AN EVENES....c ittt ettt a ettt e bt e oo h et e okt e e s £t e e oh bt e e e b et e e a et e e s e e e e b bt e e ente e e s neeeennne e e e 300
AON_EVENT REGISIEIS. .....ci ittt ettt ettt a et a bt e et e b et esa b et e ettt e e eaa e e e s abe e e sneeeennnees 301
. AON_EVENT ACCESS TYPE COUES. ... eeiiiiiiieiiiieeetie ettt sttt e bt e et e eab e e s bt e e st e e e snneeenaee s 301
. MCUWUSEL Register Field DESCIIPHONS. ........uuiiiiieeiiiii ittt sne e 302
. MCUWUSEL1 Register Field DESCIPLONS. ........ciiitiiiiiiiieiitee ittt ene e 306
EVTOMCUSEL Register Field DeSCrPHONS. .........uiiiiiiiiiie ettt 310
RTCSEL Register Field DeSCIIPHONS. ......oouuiiiiiiieeiiit ettt sttt e et e e e 313
EVENT REGISTEIS. ...tttk ettt e e bttt e b bt e e e bt e e s b et e e st e e e e ane e e e beeeenbe e e nanees 314
EVENT ACCESS TYPE COUES. ....ciiiuiiiiitiie ittt ettt st e et e et e sttt e sa bt e e e bt e e ant e e e snb e e e enne e e ennees 317
CPUIRQSELO Register Field DESCIIPHONS. .........uiiiiiii ettt st e e 318
CPUIRQSEL1 Register Field DESCIIPHONS. ........eiiiiiii ittt et e e 319
CPUIRQSELZ2 Register Field DESCIIPHONS. .........uiiiiiiiiiiie ettt sttt e e 320
CPUIRQSEL3 Register Field DESCIIPHONS. .........uiiiiiiiiiiie ettt ettt e e 321
CPUIRQSEL4 Register Field DESCIIPHONS. ........uuiiiiiii ittt bne e e 322
CPUIRQSELS Register Field DESCIIPHONS. .........uiiiiiii ittt ettt e e 323
CPUIRQSELS Register Field DESCIIPHONS. .........uiiiiiii ittt st et e e 324
CPUIRQSEL7 Register Field DESCIIPHONS. ........uiiiiiiieiiie ettt et e e 325
CPUIRQSELS8 Register Field DESCIIPHONS. .........uiiiiiiieiiii ettt st e e e 326
CPUIRQSEL9 Register Field DESCIIPHONS. ........uuiiiiiii ettt sttt st abne e e 327
CPUIRQSEL10 Register Field DESCIPLONS. .......uiiitieiaiiiiieiiiee ittt ettt siee e e eeabneeenee 328
CPUIRQSEL11 Register Field DESCIIPHONS. .........iiiiiiie ittt e e e e i e 329
CPUIRQSEL12 Register Field DESCIPLONS. .......utiiiiii ettt ettt ettt st e e et e e 330
CPUIRQSEL13 Register Field DESCIPLONS. .......ciiiiieiaiiiie ittt ettt ettt snee e e e abneeenee 331
CPUIRQSEL14 Register Field DESCIIPONS. .......ctiiiiii ettt sttt ettt siee e e e abne e e 332
CPUIRQSEL15 Register Field DESCIPLONS. .......cuiiiiiiiiiiiie ittt ettt ettt siee e sane e e abne e e 333
CPUIRQSEL16 Register Field DESCIPLONS. .......cuiitieiaiiiiee ettt ettt ettt e e e e abneennee 334
CPUIRQSEL17 Register Field DESCIPLONS. .......uiiiieiiaiitiie ittt ettt ettt e e e e abne e e 335
CPUIRQSEL18 Register Field DESCIPLONS. .......uiiiitii ettt ettt saee e sane e e abne e e 336
CPUIRQSEL19 Register Field DESCIPLONS. .......ciiiiiiieiiiieeeiiee ittt ettt st e e e abne e e 337
CPUIRQSEL20 Register Field DESCIPLONS. .......utiiiteieiiiie ettt ettt nee e e e abneennee 338
CPUIRQSEL21 Register Field DESCIPLONS. .......uiiiieei ettt ettt ettt siee e e e abneenaee 339
CPUIRQSEL22 Register Field DESCIPLONS. .......utiiiieiiiiieeeitee ittt ettt e st e sene e e abneennee 340
CPUIRQSEL23 Register Field DESCIPLONS. .......uiiitieieiiiieeiitee ittt sttt sttt esiee e e e abneennee 341
CPUIRQSEL24 Register Field DESCIPLONS. .......uiiitiiiiiiiieeiiiee ittt ettt et e e e abne e e 342
CPUIRQSEL25 Register Field DESCIPLONS. .......ciiitiiiiiiieeeiiee ittt ettt e e sene e e abneennee 343
CPUIRQSEL26 Register Field DESCIPLONS. .......ctiitiiiiiiieeiiiee ittt ettt snee e e e abneennee 344
CPUIRQSEL27 Register Field DESCIPLONS. .......uiiiiieiaiiieeiitee ittt ettt sie e e e abneennee 345
CPUIRQSEL28 Register Field DESCIPLONS. .......cuiitieiiiiiiieiiiee ittt ettt ettt e s sene e e abneennee 346
CPUIRQSEL29 Register Field DESCIPLONS. .......uiiitieieiitiie ittt ettt ettt siee e e e sbneenaee 347
CPUIRQSEL30 Register Field DESCIPLONS. .......uiiitieieiiiieeeiiee ittt sttt esnee e e e abneennee 348
CPUIRQSEL31 Register Field DESCIPLONS. ........iiiiiiieiiiie ittt ettt ettt nee e e e abneeenee 349
CPUIRQSEL32 Register Field DESCIPLONS. .......ciiiitiiiiiiite ettt ettt ettt ssee e e e abne e e 350
CPUIRQSEL33 Register Field DESCIPLONS. .......cuiiiieiiiitiie ittt ettt e e e e e abne e e 351
CPUIRQSEL34 Register Field DESCIPLONS. .......uiiiiiiiaiiiie ittt ettt siee e e e abne e e 352

12

CC13x4x10, CC26x4x10 SimpleLink™ Wireless MCU

SWCU194 — MARCH 2023
Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU194
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU194&partnum=

13 TEXAS
INSTRUMENTS

www.ti.com

Table of Contents

Table 5-53.
Table 5-54.
Table 5-55.
Table 5-56.
Table 5-57.
Table 5-58.
Table 5-59.
Table 5-60.
Table 5-61.
Table 5-62.
Table 5-63.
Table 5-64.
Table 5-65.
Table 5-66.
Table 5-67.
Table 5-68.
Table 5-69.
Table 5-70.
Table 5-71.
Table 5-72.
Table 5-73.
Table 5-74.
Table 5-75.
Table 5-76.
Table 5-77.
Table 5-78.
Table 5-79.
Table 5-80.
Table 5-81.
Table 5-82.
Table 5-83.
Table 5-84.
Table 5-85.
Table 5-86.
Table 5-87.
Table 5-88.
Table 5-89.
Table 5-90.
Table 5-91.
Table 5-92.
Table 5-93.
Table 5-94.
Table 5-95.
Table 5-96.
Table 5-97.
Table 5-98.

CPUIRQSEL35 Register Field DESCIPLONS. .......uiiiiieiaiiiie ittt ettt ettt snee e s e e abne e e 353
CPUIRQSEL36 Register Field DESCIPLONS. .......uiiiiieiiiiiiie ittt ettt ettt snee e sene e e abneennee 354
CPUIRQSEL37 Register Field DESCIPLONS. .......utiiiiiiiiiieeeite ettt ettt e e e e abne e e 355
CPUIRQSEL38 Register Field DESCIPLONS. .......ciiiiieieiiiieiiiee ittt ettt ettt siee e e e abne e e 356
CPUIRQSEL39 Register Field DESCIPLONS. .......utiiiieiaiiiieeeiiee ittt sttt snee e sene e e st e e 357
CPUIRQSEL40 Register Field DESCIPLONS. .......uiiiiteiiiitieeiitee ittt ettt ettt e siee e e eesbneennee 358
CPUIRQSEL41 Register Field DESCIPLONS. .......cuiitieieiiiieeitee ittt ettt snee e e e abne e e 359
CPUIRQSEL42 Register Field DESCIPLONS. .......ciiiiiiieiiiee ettt ettt ettt st e e e abneennee 360
RFCSELO Register Field DESCIIPONS. .........iiiiiiieiiiee ettt esenn e e 361
RFCSEL1 Register Field DESCIIPONS. .........iiiiiie ittt ettt e sane e 362
RFCSEL2 Register Field DESCIIPONS. ...ttt e ettt st e s rnne e 363
RFCSEL3 Register Field DESCIIPONS. ...ttt ettt e e s rnne e 364
RFCSEL4 Register Field DESCIIPONS. .........iiiiiie ittt ettt nn e 365
RFCSELS Register Field DESCIIPONS. ...ttt e et e enne e e nanees 366
RFCSELG Register Field DESCIIPONS. ...ttt sttt snne e nanees 367
RFCSEL7 Register Field DESCIIPONS. .........iiiiiieiiiee ettt ettt e enn e 368
RFCSELS8 Register Field DESCIIPONS. .........eiiiiie ittt e et e s nne e e 369
RFCSEL9 Register Field DESCIIPONS. .........iiiiiie ittt ettt e e rane e e nanees 370
GPTOACAPTSEL Register Field DeSCHPHONS. .......cccuiiiiiiie ittt e e 373
GPTOBCAPTSEL Register Field DeSCHPHONS. .......cocuiiiiiiie ittt ettt e e 376
GPT1ACAPTSEL Register Field DeSCrPHONS. .......cocuiiiiiiie ittt e e 379
GPT1BCAPTSEL Register Field DeSCIPHONS. .......cocuiiiiiiie ittt e e 382
GPT2ACAPTSEL Register Field DeSCHPHONS. .......cocuiiiitiie ittt e e 385
GPT2BCAPTSEL Register Field DeSCIPHONS. .......cocuiiiiiiie ittt ettt e e 388
UDMACH1SSEL Register Field DESCIPONS. ........iiitiiiiiiiieiiet ettt e e nnae e 391
UDMACH1BSEL Register Field DESCIPLONS. ........iiitiiiiiiiieiiete ettt e e nnaee s 392
UDMACH2SSEL Register Field DESCIPONS. ........iiitieiiiiieeiiet ettt ettt sne e nnnee s 393
UDMACH2BSEL Register Field DESCIPLONS. ........iiiiiiiiiiiieeiet ettt sb e e nnnee s 394
UDMACHS3SSEL Register Field DESCIPLONS. ........iiitieiiiiieeiiete ettt e e sne e nnaee s 395
UDMACHS3BSEL Register Field DESCIPONS. ........iiitieiiiiieeiiei ettt ettt sb e e naee s 396
UDMACHA4SSEL Register Field DESCIPLONS. ... ...ttt ettt ettt e e naee s 397
UDMACH4BSEL Register Field DESCIPONS. ........iiiiiiiiiiiieeitt ettt e s e e b e 398
UDMACHSSSEL Register Field DESCIPONS. ........iiiiieiaiiiieeiet ettt sttt e e nnaee s 399
UDMACHSBSEL Register Field DESCIPONS. ........iiitieiiiiii ettt e e ennee s 400
UDMACHGSSEL Register Field DESCIPLONS. ........iiiiiiiiiiiieiieie ettt ettt e e nnne e 401
UDMACHGBSEL Register Field DESCIIPLONS. ........iiitiiiiiiieeiiit ettt et sne e nnne e 402
UDMACHT7SSEL Register Field DESCIPLONS. ........iiitieiiiiieeiiet ettt sttt e e nnae e 403
UDMACHT7BSEL Register Field DESCIPLONS. ........iiitiiiiiiiieiiet ettt sttt e e naee s 404
UDMACHSSSEL Register Field DESCIPONS. ........iiitiiiiiiieeiiet ettt e e nnnee s 405
UDMACHSBSEL Register Field DESCIPONS. ........iiitiiiiiiieeiiet ettt ettt e e nnaee s 406
UDMACHOSSEL Register Field DESCIPONS. ........iiitieiiiiieeiiete ettt ettt e e nnnee s 407
UDMACHO9BSEL Register Field DESCIPONS. ........iiitiiiiiiiieeiet ettt e e nnaee s 408
UDMACH10SSEL Register Field DeSCHPHONS. .......coouiiiiiiieiiii ettt 409
UDMACH10BSEL Register Field DeSCHPHONS. .......c.cuuiiiiiiiiiiiie ettt 410
UDMACH11SSEL Register Field DeSCIIPONS. .......ciiitiiiiiiiieiiie ettt s e s nnnee s 411
UDMACH11BSEL Register Field DeSCrPHIONS. .......ciiiiiiiiiiieiiii ettt e e 412

Table 5-99. UDMACH12SSEL Register Field DeSCrPIONS........cocuuiiiiiiiiiiiie ettt 413
Table 5-100. UDMACH12BSEL Register Field DESCIIPHONS. ..........oiiiiiiiiiii et 414
Table 5-101. UDMACH13BSEL Register Field DESCIIPHONS. ..........oiiiiiiiiii e 415
Table 5-102. UDMACH14BSEL Register Field DESCIIPHONS. ..........iiiiiiiiiiii et 416
Table 5-103. UDMACH15BSEL Register Field DESCIIPHONS. ..........oiiiiiiiiiie ettt 421
Table 5-104. UDMACH16SSEL Register Field DeSCrIPHONS. .........uiiiiiiiiiii it 422
Table 5-105. UDMACH16BSEL Register Field DESCIIPHONS. ..........oiiiiiiiiiii ettt 423
Table 5-106. UDMACH17SSEL Register Field DeSCIIPHONS. .........uiiiiiiiiiiie et 424
Table 5-107. UDMACH17BSEL Register Field DESCIIPHONS. ..........oiiiiiiiiii e 425
Table 5-108. UDMACH19SSEL Register Field DESCIIPHONS. ..........oiiiiiiiiiii e 426
Table 5-109. UDMACH19BSEL Register Field DeSCIIPHONS. .......c..oiiiiiiiiiiie et 427
Table 5-110. UDMACH20SSEL Register Field DeSCriPtONS. .......cc.uiiiiiiiiiiie ettt 428
Table 5-111. UDMACH20BSEL Register Field DeSCriPHiONS. ........cicuiiiiiiie ittt 429
Table 5-112. UDMACH21SSEL Register Field DeSCriPtONS. .......cc.uiiiiiiiiiiiie ettt 430
Table 5-113. UDMACH21BSEL Register Field DeSCriPtiONS. .......cc.uiiiiiiiiiiie i 431
SWCU194 — MARCH 2023 CC13x4x10, CC26x4x10 SimpleLink™ Wireless MCU 13
Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU194
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU194&partnum=

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Table 5-114. UDMACH22SSEL Register Field DeSCriPtONS. ......ccc.uiiiiiiiiiiieeiie et 432
Table 5-115. UDMACH22BSEL Register Field DeSCriPtONS. ......ccc.uiiiiiiiiiiie ettt 433
Table 5-116. UDMACH23SSEL Register Field DeSCriPtONS. ......ccc.uiiiiiiiiiiie et 434
Table 5-117. UDMACH23BSEL Register Field DeSCriPtiONS. ........c.uiiiiiiiiiiie ettt 435
Table 5-118. UDMACH24SSEL Register Field DeSCriPtiONS. ......ccc.uiiiiiiiiiiie it 436
Table 5-119. UDMACH24BSEL Register Field DeSCriPtiONS. .......cc.uiiiiiiiiiiie ettt 437
Table 5-120. UDMACH25SSEL Register Field DESCIIPHONS. .........uiiiiiiiiii it 438
Table 5-121. UDMACH25BSEL Register Field DESCIIPHONS. .........ciiiiiiiiiiii e 439
Table 5-122. UDMACH26SSEL Register Field DESCIIPHONS. .........oiiiiiiiiii e 440
Table 5-123. UDMACH26BSEL Register Field DESCIIPHONS. .........iiiiiiiiiiii et 441
Table 5-124. UDMACH28SSEL Register Field DeSCrIIPHONS. .........uiiiiiiiiiiiie et 442
Table 5-125. UDMACH28BSEL Register Field DESCIIPHONS. ..........oiiiiiiiii et 443
Table 5-126. UDMACH29SSEL Register Field DESCIIPHONS. ..........oiiiiiiiiiii et 444
Table 5-127. UDMACH29BSEL Register Field DeSCIIPHONS. ........uiiiiiiiiiiii it 445
Table 5-128. UDMACH30SSEL Register Field DeSCIIPHONS. ........ueiiiiiiiiiiie ettt 446
Table 5-129. UDMACHS30BSEL Register Field DESCIIPHONS. .........ueiiiiiiiiiie ettt 447
Table 5-130. UDMACH31SSEL Register Field DESCIIPHONS. ..........oiiiiiiiiiiie et 448
Table 5-131. UDMACHS31BSEL Register Field DeSCIIPHONS. .........uuiiiiiiiiii et 449
Table 5-132. GPT3ACAPTSEL Register Field DESCHPONS. .......cciiitiiiiiiiieiieee ettt et 450
Table 5-133. GPT3BCAPTSEL Register Field DESCIPONS. .......coiiiiiiiiiiieiiiee ettt 453
Table 5-134. AUXSELOQ Register Field DESCIIPIONS. .......coiiiiiiiiie ittt sttt e e e e e e 456
Table 5-135. CM3NMISELO Register Field DeSCrIPHONS. .........uiiiiiiiiiiie ettt 457
Table 5-136. I2SSTMPSELO Register Field DeSCrPHONS. .........cuiiiiiiii ittt 458
Table 5-137. FRZSELO Register Field DeSCrPIIONS. .......coitiiiiiiie ettt ettt et e e e s 459
Table 5-138. SWEV Register Field DeSCIIPONS. ........oiiiiiii ittt et e e sne e abae e e aabeeeeas 460
= o] Lo O R = =T (=T o Tt S SO RRUPPPOTI 461
Table 6-2. IEEE 1149.7 FEAUIE SUDSET.........oi it ettt e et e st e e 464
Table 6-3. OScan SCan Packet CONENES. ..ottt e s b e e ab e e nbe e e s naree s 465
TaDIE B-4. SIAVE TAP OFUEN ... . ittt h et e bt e o bt e e ah bt oot et e o be e e e ea bt e e ease e e e abb e e e en b e e e snbe e e saneeeanbeeenan 466
Table B-5. REGISIEI SUMIMIEIY ... ittt ettt eh e e et e e bt e e sk b e e e et et e o b et e e aa bt e e eabb e e e aee e e aabe e e enneeennneas 467
Table 6-6. INSTruCtion ReGISIEr OPCOUES. .....c..uiiiiiiii ettt e et h e ra e e et e e s bt e e e sa bt e e etb e e s aaneeesaneee s 467
Table 6-7. Device Identification Register DESCIIPON. .........coiiiiiiiiie e 469
Table 6-8. User Code RegiSter DESCIIPLON. .........uiiiiiiiiiii et e e e e e e eesneee s 469
Table 6-9. ICEPick Identification Register DESCIIPON. ........ccoiiiiiiiii et 469
Table 6-10. ConNect ReGiSter DESCIIPLON. ........uiiiiiieiiii ettt e et et e s b e e sane e s e 470
Table 6-11. ROUTER DR Scan Chain DESCIPION. ........ciiiiiiiiiieiiiie ettt ettt e ettt e sib e e et e e e e e e naree s 470
Table 6-12. CONLrol BIOCK REGISTEIS.........iiiiiiieie ettt e ket et e e s bt e esb e e e nneeesnree s 471
TabIE B-13. AlIOS REGISTEN ... .eeieiiit ettt oottt eh et oottt e o bt e e sttt e eab et e e be e e e aab et e nabe e e e bt eeeaateeenanes 472
Table 6-14. ICEPICK CONIOI REGISTET.........viiiiiiii ittt ettt b e et e et e e ene e e e e e e e enne e e eaneas 472
Table 6-15. ICEPIck LiNKiNg MOAE REGISTET..........oiiiiiiiiiiii ettt ettt nne e e nee e 472
Table 6-16. ICEPICK TAP LINK IMOGE........cueiiiieiiee ittt ettt ettt e et eshe e et e e sht e e beesab e e beeemeeeabeeenseeabeeanbeeaneeenneas 472
Table 6-17. Test TAP LINKING REGISTEIS.........ueii ittt e rae e e et e snee e nane e e st e e nan 473
Table 6-18. Secondary Test TAP ReGIStEr (STTR)....cuuiiiiiiiiiiie ettt ettt e et nae e e as 473
Table 6-19. Debug TAP LiNKING REGISTETS. ......cooiiiiiiiie ittt ettt e sbb et e e bt e s nee e e saneeeabeeenan 473
Table 6-20. Secondary Debug TAP RegiSter (SDTR)......cciuiiiiiiiiiiiie ittt ettt ettt sb et 474
Table B-21. RESEE CONMIOL......eeiiiiiiiii et a et e o bt e e ettt oottt e e bt e e aa b et e sabe e e e ebb e e e eabe e e nneeeesabeeens 475
Table 6-22. Boundary Scan /O for Differ@nt DEVICES. .......ccoiuiiiiiiieeiie ettt e et e e 477
Table 7-1. POWET SAVING FEAIUIES.......ooi ittt ettt e a et e et e e e s bt e e s e e e ettt e s aaneeesaneee s 480
Table 7-2. Power Modes in TI'S POWET MANAGET. .......cooiuiiiiiie ittt st e et e e bt e st e s e e abneennee 480
Table 7-3. SYSEM CPU IMOGES......ccooutiiiiiie ittt e a e e e et et e s bttt e sh b et e et et e e bt e e e sa bt e e ebb e e eanneeenaneee s 481
TaDIE 7-4. SYSIEM CIOCKS. ...ttt ettt h ettt okt e et e e bttt ook bt e oot et e o b bt e e oab et e e b bt e e amb e e e s be e e nnneeennneas 485
Table 7-5. Power Modes as Defined in TI'S POWEr MaNAGET..........cuiiiiiiiiiiii ettt 490
Table 7-6. Example Sequence for Setting CC13x4x10 and CC26x4x10 in Standby Mode..........cccceeviiiiiiiiie e 492
Table 7-7. Example Sequence for GoiNg t0 SHUtAOWN.........oooiiiiiii e 494
Table 7-8. PROM REGISIETS. ......oeueiiiiiiie ettt ettt ettt h e e et e o bt e o1k bt e oot et e o bt e e e oab e e e ettt e e me e e e aabe e e ebneeeenneas 496
Table 7-9. PRCM ACCESS TYPE COUES.......oiiiiiiiiiiiteeiie ettt ettt e e et e e st e s bt e e e a bt e e et et e e bt e e e ss bt e e eteeesnneeenaneeean 498
Table 7-10. INFRCLKDIVR Register Field DeSCriPtIONS. .......cuuiiiiiiiiiiie ettt 499
Table 7-11. INFRCLKDIVS Register Field DeSCIIPONS. ........oiiiiiieiiiieiiie ettt e e e e 500
Table 7-12. INFRCLKDIVDS Register Field DESCIIPONS. .........iiiiiiieiiiie ettt e e 501
Table 7-13. VDCTL Register Field DeSCPIIONS. ......cciiiiiiiiiie ittt ettt e et e ettt e e e st e s nneas 502
Table 7-14. CLKLOADCTL Register Field DESCIIPHONS. .......c.uiiiiiiiiiiie ettt e e 503
14 CC13x4x10, CC26x4x10 SimpleLink™ Wireless MCU SWCU194 — MARCH 2023

Submit Document Feedback
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU194
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU194&partnum=

13 TEXAS
INSTRUMENTS

www.ti.com

Table of Contents

Table 7-15.
Table 7-16.
Table 7-17.
Table 7-18.
Table 7-19.
Table 7-20.
Table 7-21.
Table 7-22.
Table 7-23.
Table 7-24.
Table 7-25.
Table 7-26.
Table 7-27.
Table 7-28.
Table 7-29.
Table 7-30.
Table 7-31.
Table 7-32.
Table 7-33.
Table 7-34.
Table 7-35.
Table 7-36.
Table 7-37.
Table 7-38.
Table 7-39.
Table 7-40.
Table 7-41.
Table 7-42.
Table 7-43.
Table 7-44.
Table 7-45.
Table 7-46.
Table 7-47.
Table 7-48.
Table 7-49.
Table 7-50.
Table 7-51.
Table 7-52.
Table 7-53.
Table 7-54.
Table 7-55.
Table 7-56.
Table 7-57.
Table 7-58.
Table 7-59.
Table 7-60.
Table 7-61.
Table 7-62.
Table 7-63.
Table 7-64.
Table 7-65.
Table 7-66.
Table 7-67.
Table 7-68.
Table 7-69.
Table 7-70.
Table 7-71.
Table 7-72.
Table 7-73.
Table 7-74.
Table 7-75.

RFCCLKG Register Field DESCIPLONS. ........tiiiiiieiiieeitiee ettt ettt bttt s e e s e e snne e enneas 504
VIMSCLKG Register Field DEeSCIPHONS. .......oouuiiiiiiiiiiie ettt e et e e as 505
SECDMACLKGR Register Field DeSCrIPHONS. ......c.uiiiiiiiiiiii ettt 506
SECDMACLKGS Register Field DESCIPONS. ........ciiiuieeiiiiie ittt e e et e e seneeas 508
SECDMACLKGDS Register Field DESCIIPHONS. .........uiiiiiieiiiii ettt 509
GPIOCLKGR Register Field DESCIIPHONS. ........ueiiiiiiiiiiii ettt 510
GPIOCLKGS Register Field DeSCIPIIONS. .. ...ccoitiiiiiiie ittt e et e et sn e e e e e e aaee 511
GPIOCLKGDS Register Field DESCIIPONS. ........eiiiiiiiiiiiieeeiiee ittt sttt se e e e abne e e 512
GPTCLKGR Register Field DeSCrPIIONS. ......cciiiiiiiiiie ettt sttt et e e e e sbne e e 513
GPTCLKGS Register Field DESCIIPHONS. ......c.uiiiiiiiiiiiie ittt e e as 514
GPTCLKGDS Register Field DeSCrPHONS. ......coiuuiiiiiiii ettt eesbnee e 515
[2CCLKGR Register Field DESCIIPONS. ........uiiiiiiiiiiee ittt ettt e et e st e e e e e bneeeaee 516
[2CCLKGS Register Field DeSCrIPHONS. ......couiiiiiiie ittt e e neee s 517
[2CCLKGDS Register Field DESCIIPIONS. .......eiiiiiieiiiee ittt ettt e e si e e sbe e e sneeeeesbeeeaaee 518
UARTCLKGR Register Field DESCIIPONS. ........utiiiiiiiiiiee ettt s 519
UARTCLKGS Register Field DeSCIIPHONS. ......coiuuiiiiiiiiiiiie ettt e e eenaee 520
UARTCLKGDS Register Field DESCIIPIONS. .......ceiiiiiiiiiiteiiiee ettt ettt ettt e e e e snne e 521
SPICLKGR Register Field DESCIIPONS. ........utiiiiiiiiiiee ettt et e e et e e s e e e snneeeaaee 522
SPICLKGS Register Field DeSCIPHIONS. ......cciiuiiiiiiieiiee ettt e e enn e nneas 523
SPICLKGDS Register Field DESCIPONS. .......uuiiiiiiiiiiie ettt ettt et e e st e e snee e naneeas 524
I2SCLKGR Register Field DeSCrIPHONS. ......couiiiiiiieiiiii et e s neee e 525
[2SCLKGS Register Field DESCIIPLONS. .......uiiiiiiieiiiiee ettt ettt e e e e be e e s aate e e 526
[2SCLKGDS Register Field DESCIIPONS. ........uiiiiiiie ittt snre e 527
SYSBUSCLKDIV Register Field DESCIPONS. ........ciiiiieiiiiie ittt ettt sttt e e neneeas 528
CPUCLKDIV Register Field DESCIPONS. .......uuiiiiiiiiiiee ettt ettt st e reb e e st e e snee e e naneeas 529
PERBUSCPUCLKDIV Register Field DeSCrPHIONS. ........ciottiiiiiiiiiiee ittt e e 530
PERDMACLKDIV Register Field DeSCIPLONS. .......ciiitiieiiiie ettt e et e e 531
I2SBCLKSEL Register Field DESCIIPHONS. ......cc.uiiiiiiie ittt st e et e e 532
GPTCLKDIV Register Field DeSCIIPHONS. ......couiiiiiieiiiit ettt 533
[2SCLKCTL Register Field DeSCIPHONS. .......ciuiiiiiiii ittt 534
[2SMCLKDIV Register Field DeSCIPIIONS. ... ..cciiiiiiiiiii ittt e et e st esneeeessbeeeaaee 535
[2SBCLKDIV Register Field DESCIPONS. ........eiiiiiiiiiiie ittt ettt et e st e e sneeesneee s 536
[2SWCLKDIV Register Field DeSCIIPHONS. ... ..cciiitiiiiiiiie ittt ettt e et e e sne e e sneee s 537
RESETSECDMA Register Field DeSCIPONS. ...ttt e e 538
RESETGPIO Register Field DESCIPIONS. .......ciiiiiiiitiii ettt ettt b et nnre e nnne e 539
RESETGPT Register Field DeSCIIPONS. ........uiiiiiiiiie ettt 540
RESETI2C Register Field DESCIIPHONS. .........uiiiiiii ittt e bbb e 541
RESETUART Register Field DESCIIPIONS. .......eiiiiiiiiiiieiiiie ettt sttt et sne e naneee s 542
RESETSPI Register Field DeSCrPHIONS. .......oiiiiiiiiiie ettt e e e et 543
RESETI2S Register Field DEeSCHPIIONS. ..ottt ettt e e nanee s 544
PDCTLO Register Field DESCrIPHONS. ....ccciuuiiiiiiiiiiiie ettt e et e e e e et e e s neeas 545
PDCTLORFC Register Field DeSCrIPHONS. .......c.uiiiiiiieiiiee ettt sttt en e 546
PDCTLOSERIAL Register Field DeSCrIPHONS. ... ..cciiiiiiiiiiie ittt ettt sne e sne e e aabee e 547
PDCTLOPERIPH Register Field DeSCriPHONS. ......c..uiiiiiiieiiie ettt 548
PDSTATO Register Field DeSCIPIIONS. ......ceiitiiiiiiit ittt ettt et ettt e e s b e e e st e e sneeeaneee s 549
PDSTATORFC Register Field DeSCrPHIONS. ... ..coiiiiiiiiiie ettt b et snee e s 550
PDSTATOSERIAL Register Field DeSCIIPONS. ........uiiiiiiiiiiie ettt sttt e e 551
PDSTATOPERIPH Register Field DeSCrPHONS. .......cciiuiiiiiiiieeiiie ettt ettt e e s 552
PDCTL1 Register Field DESCrIPHONS. ....ccciuuiiiiiiii ittt ettt et e e e e ebn e neeas 553
PDCTL1CPU Register Field DESCIPONS. ... ..ttt ittt ittt e e e et e snae e naneeeas 554
PDCTL1RFC Register Field DeSCrIPHONS. ......ccuiiiiiiieiiiee ettt ettt an e 555
PDCTL1VIMS Register Field DeSCIIPHONS. ......c.cuuiiiiiieiiiiie ettt ettt e s 556
PDSTAT1 Register Field DeSCIPIIONS. ... ..ciiiiiiiiiiit ittt e e s e e s e e snee e nnee s 557
PDSTAT1BUS Register Field DeSCriPHIONS. ......coiiiiiiiiiie ettt ettt e s nanee s 558
PDSTATTRFC Register Field DeSCrPHIONS. ......cciitiiiiiiie ettt ettt e e s 559
PDSTAT1CPU Register Field DESCrIIPHONS. ......c.uuiiiiieiiiiie e 560
PDSTAT1VIMS Register Field DeSCIPIIONS. ......cciitiiiiiiii ittt e et e e es 561
RFCBITS Register Field DESCIPLONS. .......ciiitiiiiiiie ettt ettt e e e e st e snre e e naneeeas 562
RFCMODESEL Register Field DESCIIPHONS. ........uiiiiiiiiiiie ettt 563
RFCMODEHWOPT Register Field DeSCIPLONS. ........eiiiiiiiiiiie ittt ettt 564
PWRPROFSTAT Register Field DESCIIPONS. ........uiiiiiiiiiiieeeiit ettt e e s 565

SWCU194 — MARCH 2023 CC13x4x10, CC26x4x10 SimpleLink™ Wireless MCU 15
Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU194
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU194&partnum=

I3 TEXAS

INSTRUMENTS
Table of Contents www.ti.com
Table 7-76. MCUSRAMCFG Register Field DeSCIPHONS. ........ouiiiiiiie ittt 566
Table 7-77. RAMRETEN Register Field DeSCrPHONS. ......cocuiiiiiiiiiie ettt 567
Table 7-78. OSCIMSC Register Field DESCIIPLONS. .......cii ittt ettt ettt ettt e e e e st e e sneeas 568
Table 7-79. OSCRIS Register Field DESCrIPHONS. ......cc.uiiiiiie ettt sttt e e e e ebee e s neeas 569
Table 7-80. OSCICR Register Field DESCIPIONS. .......ccuiiiiiiiiiie ettt bbbt e bt e e an e e snee e saneeeas 572
Table 7-81. NVMNSCADDR Register Field DeSCrIPHONS. ..........iiiiiiiiieieiie ettt 573
Table 7-82. NVMNSADDR Register Field DESCIPLONS. ........ciiiiiiiiiiie ittt sttt bt 574
Table 7-83. SRAMNSCADDR Register Field DESCIIPHONS. .........eiiiiiii it 575
Table 7-84. SRAMNSADDR Register Field DESCHPONS. ........ciiiiiiiiiiiie ittt sbe e e sebee e 576
Table 7-85. BUSSECCFG Register Field DeSCrIPIIONS. .......ciiiiiiiiiiiee ittt ettt sttt et e st e et e e e e nanee s 577
Table 7-86. CPULOCK Register Field DeSCHPHIONS. ...ttt sttt e et e e sanee s 578
Table 7-87. AON_PMUCTL REGISIEIS. .....ceeiiieiiiiiieiteee ittt ekttt s et b e e e et et e s bt e e e bt et e aane e e abe e e esne e e nanes 579
Table 7-88. AON_PMCTL ACCESS TYPE COUES.......eeiiiuiiieiiiieiiiee ettt et e et e ettt s bt e e sab e e et e sne e e e aa b e e e eteeesenneas 579
Table 7-89. AUXSCECLK Register Field DESCIIPONS. ........ceiiiiiiiiiiie ittt sttt et s s 580
Table 7-90. RAMCFG Register Field DeSCIIPHONS. .....ccoiuiiiiiiiiiii ettt ettt e b e e e nibee e 581
Table 7-91. PWRCTL Register Field DeSCIIPONS. ........uuiiiiii ittt ettt aa e 582
Table 7-92. PWRSTAT Register Field DeSCIPIIONS. ......cciitiiiiiiiiiiie ittt ettt et b e et snee e nanee s 583
Table 7-93. SHUTDOWN Register Field DeSCrIPHONS. .......c.uiiiiiieiiiie ettt 584
Table 7-94. RECHARGECFG Register Field DeSCrPHIONS. ........citiiiiiiii ittt eesbee e 585
Table 7-95. RECHARGESTAT Register Field DeSCriPHONS. .......cciiutiiiiiiieeiiie ettt 586
Table 7-96. OSCCFG Register Field DESCIIPONS. ........iiitiiieiiie ettt ettt et e e b e e e et e e snaeeesaneeeas 587
Table 7-97. RESETCTL Register Field DeSCIPHONS. .......couiiiiiiie ittt ettt et 588
Table 7-98. SLEEPCTL Register Field DeSCrPHONS. ......c.uuiiiiiiiiiee ettt e e 590
Table 7-99. JTAGCFG Register Field DESCIIPLONS. ........utiiiiiiiiiie ettt et e et 591
Table 7-100. JTAGUSERCODE Register Field DeSCIIPHONS. .........oiiiiiiiiiiie ettt 592
Table 7-101. WDTLOAD Register Field DeSCIPLONS. ........eiiiiiiiiiiie ettt ettt e e s nneee e 593
Table 7-102. WDTTEST Register Field DeSCrIPHONS. .........uiiiiiiiiie ettt e e 594
Table 7-103. WDTLOCK Register Field DeSCIPLONS. ........eiiiiiii ittt ettt e e e nnnee e 595
Table 7-104. DDI_0_OSC REGISIEIS. .....ceeiuieiiiiite ittt et e bt o bt e e sttt e eabe e e s bb e e e st e e e eane e e s bt e e e anbe e e nanes 596
Table 7-105. DDI_0_OSC ACCESS TYPE COUES.......eeiiiuiiiiiiiie ittt ettt et e ettt e sab et e e bt e e ene e e e s b e e snne e s eaneas 596
Table 7-106. CTLO Register Field DESCIIPIONS. .......ciiiiiie ittt ettt e et e e et e ae e e e s e e enne e e nneas 597
Table 7-107. CTL1 Register Field DESCIIPIONS. .......ciiiiiieiitie ittt ettt ettt e e et et e s e e ebne e s enneas 599
Table 7-108. RADCEXTCFG Register Field DESCIIPONS. .........oiiiiiiiiiieiiee ettt 600
Table 7-109. AMPCOMPCTL Register Field DeSCIPONS. ........ciiiiiieiiiie ettt e e nanee s 601
Table 7-110. AMPCOMPTH1 Register Field DeSCriPHONS. .......c.uiiiiiiii ettt 602
Table 7-111. AMPCOMPTH2 Register Field DeSCIPHONS. ........uuiiiiiiiiiei et 603
Table 7-112. ANABYPASSVAL1 Register Field DeSCriPHONS......cccouiiiiiiiiiiiie ettt 604
Table 7-113. ANABYPASSVALZ2 Register Field DeSCriPHONS......cccouiiiiiiiiiiie ettt 605
Table 7-114. ATESTCTL Register Field Descriptions
Table 7-115. ADCDOUBLERNANOAMPCTL Register Field DeSCrPtONS. .........coiiiiiiiiiiiiiiie et 607
Table 7-116. XOSCHFCTL Register Field DeSCIIPIONS. ........oiiiiiii ittt e et 608
Table 7-117. LFOSCCTL Register Field DeSCIPHONS. ........ouiiiiiiie ittt et e e 609
Table 7-118. RCOSCHFCTL Register Field DESCHPLONS. ........iiiiiiiiiiiieiiit ettt ettt et e e st e 610
Table 7-119. RCOSCMFCTL Register Field DESCIIPHONS. .........uiiiiiiiiiiie ettt 611
Table 7-120. STATO Register Field DESCIIPONS. ...ttt ettt e e nnnee s 612
Table 7-121. STAT1 Register Field DESCIIPONS. ...ttt et e b s 613
Table 7-122. STAT2 Register Field DESCIIPONS. ...ttt b et e e s nnaee s 614
Table 8-1. Valid Retention Combination fOor VIMS MEMOTY.........ccuiiiiiiiiiiiii ittt s 620
Table 8-2. CC13x4x10 and CC26x4x10 Memory Write/Erase ProteCtion............ccooiuiiiiiiiiiiiiiciieee e 622
TabIE 8-3. FLASH REGISTEIS. ..ottt ettt h e e bt e bttt e oh bt e oot et e e b et e e sa bt e e e bbe e e enbe e e aabe e e enneeennneas 623
Table 8-4. FLASH ACCESS TYPE COUES. ......coiuiiiiiiiieiitie ittt ettt e et e e s bttt rh bt e e et et e s bt e e e sa bt e e abb e e e anneeesaneee s 624
Table 8-5. WEPROT_BO0_31_0_BY1 Register Field DeSCIPONS. ........cciiiiiiiiiieiiite et 625
Table 8-6. WEPROT_AUX_BY1 Register Field DeSCrIPtONS. .........oiiiiiiiiiie et 626
Table 8-7. STAT Register Field DESCIIPHONS. ........uiiiiiiieitii ettt a b e et e nne e e s neee s 627
Table 8-8. CFG Register Field DESCIIPONS. ........uiiiiiiiiiit ittt bttt e e b e e st e e sbe e e s beeeeanbeeenas 628
Table 8-9. FLASH_SIZE Register Field DESCIPLONS. ........iiiiiiiiitiiiiiiet ettt e s nee e e aabe e 629
Table 8-10. FWLOCK Register Field DESCIIPONS. ........iiiiiieiiiit ettt sttt sbe e nb e e e et e e snae e e naneeeas 630
Table 8-11. FWFLAG Register Field DESCIPLONS. ........uiiiiiiiiiieiiiie ettt ettt et e e e et enne e e e nare e s 631
Table 8-12. BANKO_TRIM_CFG_3 Register Field DeSCIPLONS. ........ciiiiiiiiiieeiiiee ittt 632
Table 8-13. BANKO_TRIM_CFG_2 Register Field DeSCIPLONS. ........ciiiiiiiiiieeiiiie ettt 633
Table 8-14. BANKO_TRIM_CFG_1 Register Field DeSCIPLONS. ........ciiiiiiiiiieeiiiie ittt 634
16 CC13x4x10, CC26x4x10 SimpleLink™ Wireless MCU SWCU194 — MARCH 2023

Submit Document Feedback
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU194
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU194&partnum=

13 TEXAS
INSTRUMENTS

www.ti.com

Table of Contents

Table 8-15.
Table 8-16.
Table 8-17.
Table 8-18.
Table 8-19.
Table 8-20.
Table 8-21.
Table 8-22.
Table 8-23.
Table 8-24.
Table 8-25.
Table 8-26.
Table 8-27.
Table 8-28.
Table 8-29.
Table 8-30.
Table 8-31.
Table 8-32.
Table 8-33.
Table 8-34.
Table 8-35.
Table 8-36.
Table 8-37.
Table 8-38.
Table 8-39.
Table 8-40.
Table 8-41.
Table 8-42.
Table 8-43.
Table 8-44.
Table 8-45.
Table 8-46.
Table 8-47.
Table 8-48.
Table 8-49.
Table 8-50.
Table 8-51.
Table 8-52.
Table 8-53.
Table 8-54.
Table 8-55.
Table 8-56.
Table 8-57.
Table 8-58.
Table 8-59.
Table 8-60.
Table 8-61.
Table 8-62.
Table 8-63.
Table 8-64.
Table 8-65.
Table 8-66.
Table 8-67.
Table 8-68.
Table 8-69.
Table 8-70.
Table 8-71.
Table 8-72.
Table 8-73.
Table 8-74.
Table 8-75.

BANKO_TRIM_CFG_0 Register Field DeSCIPLONS. ........cciiiiiiiiieeiiiie ettt 635
BANK1_TRIM_CFG_3 Register Field DeSCIPONS. ........cciiiiiiiiiieiiiee ettt s 636
BANK1_TRIM_CFG_2 Register Field DeSCIPONS. ........ciiiiiiiiiieeiiiee ettt 637
BANK1_TRIM_CFG_1 Register Field DeSCIPLONS. ........cciiiiiiiiiieaiiee ettt 638
BANK1_TRIM_CFG_0 Register Field DeSCIPLONS. ........coiiiiiiiiiieiiiie ettt ettt 639
PUMP_TRIM_CFG_2 Register Field DeSCHPLONS. ........ciiiiiiiiiiie ittt 640
PUMP_TRIM_CFG_1 Register Field DeSCHPLONS. ........ciiiiiiiiiiieeiiee ettt 641
PUMP_TRIM_CFG_0 Register Field DeSCIPLONS. ........ciiiiiiiiiiie ettt ettt 642
EFUSE Register Field DESCIIPONS. .....c..uuiiiiii ettt et nne e e nnneeeas 643
EFUSEADDR Register Field DESCIIPHONS. ......c..uiiiiieeiiiee ettt ane e 644
DATAUPPER Register Field DESCIIPHONS. ........ueiiiiiieiiiie ettt sttt e e 645
DATALOWER Register Field DeSCriPHIONS. .......cuuiiiiiieiii et 646
EFUSECFG Register Field DESCIIPLONS. ........iiitiiiiiiieeiiit ettt ettt ettt e et e e sne e e b e e e aabe e 647
EFUSESTAT Register Field DESCIPLONS. .......utiiiiiiiiiieeei ettt sttt e s b e sane e e sneee s 648
ACC Register Field DESCIIPHONS. .......ciuiiiiiiii ittt e et e et e e rabe e e nbb e e aateeenanee 649
BOUNDARY Register Field DESCIIPIONS. .......ceiiiiiiiiiiieiii ettt et e st e e sebeeeabeeeean 650
EFUSEFLAG Register Field DESCIPLONS. .......ueiiiiiiiiiie ittt ettt e st e e nanee s 651
EFUSEKEY Register Field DeSCIPIIONS. ......coiiiiiiiiiieiiiee ettt ettt nb e 652
EFUSERELEASE Register Field DeSCriPHONS. ........c.uii ittt 653
EFUSEPINS Register Field DeSCIIPHONS. ........uiiiiiiiiiee ettt e e e naneeeas 654
EFUSECRA Register Field DESCIIPONS. .......ciiiiiiiiiiie ettt ettt ettt sttt e e abb e e sne e e b e e e aabeeenas 655
EFUSEREAD Register Field DeSCrPIIONS. ......ccoiiiiiiiiii ittt e e nnne e 656
EFUSEPROGRAM Register Field DESCIIPONS. .........eiiiiiieiiiie ittt e e e 657
EFUSEERROR Register Field DESCrIPHONS. .........uiiiiiiiiiiie ettt 658
SINGLEBIT Register Field DESCIIPIONS. .......ciiitiiiiiiee ettt ettt e st esne e e e sane e e abneennee 659
TWOBIT Register Field DeSCIIPHONS. ......couiiiiiii ettt e e e ebe e s nneas 660
SELFTESTCYC Register Field DeSCrPHIONS. .......coitiiiiiiii ittt sne e br et 661
SELFTESTSIGN Register Field DESCIIPHONS. .........uiiiiiiiiiiie ettt 662
YA SR =T 5] (=] £ T PSPPSR 663
VIMS ACCESS TYPE COUES......utiiieiiieittee ettt a et e et e e bt e e et s bttt e sa bt e ettt e e bt e e e sn b e e e ebneesnneas 663
STAT Register Field DESCIIPLONS. ........eiiiiiie ittt ettt ettt e e ebe e s be e e anb e e e sneeeanneee s 664
CTL Register Field DEeSCIIPHIONS. ... ..ciiitiiiiitie ettt et sab e sttt e s bt e sab e e e be e e sste e e sabeeeabneennee 665
NVIMINW REGISTEIS. ...ttt ettt b e e e ettt 1 bt e e b et e ea b e e e o bt e e e bt e e e eane e e s be e e enbe e e nanees 666
NVMNW ACCESS TYPE COUES.....ueeiiiiiieiitit ettt ettt et e eh e e et s bt e e sa b e e e ettt e e bt e e e aa b e e e etneesnneas 667
[IDX Register Field DESCIIPIIONS. ... ..eiiiteetiitiee ettt sttt e et e s sttt sabe e e e bb e e e anb e e e sabeeeebneenanee 668
IMASK Register Field DEeSCIIPHIONS. ... ...iiiiieiiiiieeitit ettt ettt e st e e ettt sane e e et e e snne e e naneas 669
RIS Register Field DESCIIPHONS. ........iiiiiiee ittt bttt r bbbt e et e e nnee e e naneeeas

MIS Register Field DESCIIPHONS. .....co.tiiiiii ittt st e e e e et e s nre e e nabee s

ISET Register Field Descriptions
ICLR Register Field Descriptions
EVT_MODE Register Field DeSCriPHONS. ......couiiiiiiie ittt et et 674
DESC Register Field DEeSCHPIIONS. .......ciuiiiiiiiiiiii ettt ettt e et e e nnee e nnneeeas 675
CMDEXEC Register Field DeSCIPHIONS. ......cciiuuiiiiiiieiiee ittt ettt et e e e e snn e 676
CMDTYPE Register Field DeSCrPHONS. .....ccoiuiiiiiiii ittt ettt e e as 677
CMDCTL Register Field DeSCIIPONS. ........eiiiiiiiiiiit ettt sttt et e s e e ene e e e nneas 678
CMDADDR Register Field DeSCrPHIONS. ........oiuiiiiiiie ittt sb e e et e sane e e nanees 679
CMDBYTEN Register Field DeSCIIPHIONS. .......eiiiiiiiiiiie ittt ettt ettt e bt e st e sbeeeesbneeenee 680
CMDDATAINDEX Register Field DeSCriPHiONS. ........oiuiiiiiiie ittt ettt et e e nnne e 681
CMDDATAQ Register Field DESCIIPONS. ........uiiiiiiieiiiee ettt e et e et e e sne e e e naneeea 682
CMDDATA1 Register Field DESCIIPONS. .........iiiiiiiiiieie ittt e et et esneeeesnneeea 683
CMDDATA2 Register Field DESCIIPONS. ........uiiiiiiiiiieee ittt e et e et e e sneeeennneeea 684
CMDDATA3 Register Field DESCIIPONS. ........uiiiiiiieiieie ettt et e et esneeeenaneeea 685
CMDDATA4 Register Field DESCIIPONS. .........iiiiiiieiiiee ittt e e et e e e e e e nabeeeas 686
CMDDATAS Register Field DESCIIPONS. ........uiiiiii ittt e et e e e e e e nnneeens 687
CMDDATAG Register Field DESCIIPONS. .........iiiiiiii ettt et e et e e sneeeennneeea 688
CMDDATA7 Register Field DESCIIPONS. .........iiiiiiieiieie ittt e e e e e nnneeeas 689
CMDDATAS8 Register Field DESCIIPONS. ........uiiiiiiieiiiee ettt et e et e et e e sneeeeanneeeas 690
CMDDATA9 Register Field DESCIIPONS. ........uiiiiiiieiiiee ittt ettt e et e e b e e e nnneeens 691
CMDDATA10 Register Field DESCIIPIONS. .......eiiiiiiiiiiie ittt ettt e et e e et e e sneeeeanneeea 692
CMDDATA11 Register Field DESCIIPONS. ........ueiiiiiie ettt st e e ebe e e neeas 693
CMDDATA12 Register Field DESCIIPIONS. .......ciiiiiiiiieee ittt ettt e s e e e et e sneeeesnneeeas 694

SWCU194 — MARCH 2023 CC13x4x10, CC26x4x10 SimpleLink™ Wireless MCU 17
Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU194
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU194&partnum=

Table of Con

tents

13 TEXAS
INSTRUMENTS

www.ti.com

Table 8-76.
Table 8-77.
Table 8-78.
Table 8-79.
Table 8-80.
Table 8-81.
Table 8-82.
Table 8-83.
Table 8-84.
Table 8-85.
Table 8-86.
Table 8-87.
Table 8-88.
Table 8-89.
Table 8-90.
Table 8-91.
Table 8-92.
Table 8-93.
Table 8-94.
Table 8-95.
Table 8-96.

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

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

Table 11-11.
Table 11-12.
Table 11-13.
Table 11-14.
Table 11-15.
Table 11-16.
Table 11-17.
Table 11-18.

SRAM_MMR Registers

SRAM_MMR Access Type Codes
PER_CTL Register Field Descriptions
PER_CHK Register Field Descriptions
PER_DBG Register Field Descriptions
MEM_CTL Register Field Descriptions
MEM_STA Register Field Descriptions
SRAM REQGISIErS....couviiiiiiiiiiiiee e
SRAM Access Type Codes
. BANKO_y Register Field Descriptions
. BANK1_y Register Field Descriptions
. BANK2_y Register Field Descriptions
. BANK3_y Register Field Descriptions
. BANK4_y Register Field Descriptions
. BANK5_y Register Field Descriptions
. BANKG6_y Register Field Descriptions
. BANK7_y Register Field Descriptions
Protocol Acknowledge and Not-Acknowledge Bytes
DIO Configuration of Serial Interfaces
Supported Bootloader Commands

Defined Status Values

CMDDATA13 Register Field Descriptions
CMDDATA14 Register Field Descriptions
CMDDATA15 Register Field Descriptions
CMDWEPROTA Register Field Descriptions
CMDWEPROTB Register Field Descriptions
CMDWEPROTNM Register Field Descriptions
CMDWEPROTTR Register Field Descriptions
CMDWEPROTEN Register Field Descriptions
CFGCMD Register Field Descriptions
CFGPCNT Register Field Descriptions
STATCMD Register Field Descriptions
STATADDR Register Field Descriptions
STATPCNT Register Field Descriptions
STATMODE Register Field Descriptions
GBLINFOO Register Field Descriptions
GBLINFO1 Register Field Descriptions
GBLINFO2 Register Field Descriptions
BANKOINFOO Register Field Descriptions
BANKOINFO1 Register Field Descriptions
BANK1INFOO Register Field Descriptions
BANK1INFO1 Register Field Descriptions

Defined CCFG Field IDs and Field Values
CCFG REGISTErS....uviiiieieiiiiieee et
CCFG Access Type Codes
SIZE_AND_DIS_FLAGS Register Field Descriptions
MODE_CONF Register Field Descriptions
MODE_CONF_1 Register Field Descriptions
VOLT_LOAD_O Register Field Descriptions
VOLT_LOAD_1 Register Field Descriptions
EXT_LF_CLK Register Field Descriptions
IEEE_MAC_O Register Field Descriptions
Table 11-10. IEEE_MAC_1 Register Field Descriptions
IEEE_BLE_O Register Field Descriptions
IEEE_BLE_1 Register Field Descriptions
BL_CONFIG Register Field Descriptions
ERASE_CONF Register Field Descriptions
ERASE_CONF_1 Register Field Descriptions
CCFG_TI_OPTIONS Register Field Descriptions
CCFG_TAP_DAP_0 Register Field Descriptions
CCFG_TAP_DAP_1 Register Field Descriptions

18 CC13x4x10, CC26x4x10 SimpleLink™ Wireless MCU

Copyright © 2023 Texas Instruments Incorporated

SWCU194 — MARCH 2023
Submit Document Feedback


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU194
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU194&partnum=

13 TEXAS
INSTRUMENTS

www.ti.com

Table of Contents

Table 11-19.
Table 11-20.
Table 11-21.
Table 11-22.
Table 11-23.
Table 11-24.
Table 11-25.
Table 11-26.
Table 11-27.
Table 11-28.
Table 11-29.
Table 11-30.
Table 11-31.
Table 11-32.
Table 11-33.
Table 11-34.
Table 11-35.
Table 11-36.
Table 11-37.
Table 11-38.
Table 11-39.
Table 11-40.
Table 11-41.
Table 11-42.
Table 11-43.
Table 11-44.
Table 11-45.
Table 11-46.
Table 11-47.
Table 11-48.
Table 11-49.
Table 11-50.
Table 11-51.
Table 11-52.
Table 11-53.
Table 11-54.
Table 11-55.
Table 11-56.
Table 11-57.
Table 11-58.
Table 11-59.
Table 11-60.
Table 11-61.

IMAGE_VALID_CONF Register Field DeSCIPONS. ........ciiiiiiiiiiie ettt 774
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CONFIG_SYNTH_DIV15 Register Field DeSCrptiONS.........cccuiiiiiiieiiiie ettt 813
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Table 11-64. MAC_BLE_0 Register Field DESCIIPHONS. .........uiiiiiie ittt e 820
Table 11-65. MAC_BLE_1 Register Field DESCrIIPHONS. .........uiiiiiii it 821
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Table 11-68. MISC_TRIM Register Field DeSCIIPONS. .......cuiiiiiiie ittt ettt e e 824
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Preface

Read This First

i3 TEXAS INSTRUMENTS

This technical reference manual provides information about how to use the CC13x4x10 and CC26x4x10
SimpleLink™ ultra-low power wireless microcontroller (MCU). The CC13x4x10 and the CC26x4x10 device
platform share the same MCU architecture and most of the peripherals and features. The radio in the
CC2674x10 device operates in the 2.4 GHz ISM frequency band, while the radio in the CC1314R10 device
is designed for use in the Sub-1 GHz frequency bands. The CC1354x10 device is a multi-band wireless MCU
and can operate both in the Sub-1 GHz and 2.4 GHz bands. This document covers the whole platform of
devices, so refer to the individual device data sheets for supported modules and features.

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

Devices

The CC13x4x10 and CC26x4x10 device platform includes both 2.4 GHz and Sub-1 GHz radios along with a
variety of different memory sizes, peripherals, and package options. All devices are centered around an Arm®
Cortex®-M33 with FPU series processor that handles the application layer and protocol stack, as well as an
autonomous radio core centered around an Arm® Cortex®-MO processor that handles all the low-level radio
control and processing. Network processor options are available.

The availability of a wide range of different radio and MCU system combinations makes these device families
very well suited for almost any low-power RF node implementation.

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

— <Module name>:<Register name>

* For example: UART:LCRH
+ For a bit field call:

— <Module name>:<Register name>.<Field name>

* For example, UART.LCRH.FEN
— <Field name> field of the <Module name>:<Register name> register

* For example: FEN field of the UART:LCRH register
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Related Documentation

The following related documents are available on the CC13x4x10 and CC26x4x10 device product pages at
www.ti.com:

CC1314R10:

— CC1314R10 data sheet and errata (Technical Documents)

CC1354x10:
— CC1354R10 data sheet and errata (Technical Documents)
— CC1354P10 data sheet and errata (Technical Documents)
CC2674x10:
— CC2674R10 data sheet and errata (Technical Documents)
— CC2674P10 data sheet and errata (Technical Documents)

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

Additional, related documentation follows:

The Institute of Electrical and Electronic 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)
The Institute of Electrical and Electronic Engineers, Inc., IEEE 1149.7 Standard for Reduced-Pin and
Enhanced-Functionality Test Access Port and Boundary-Scan Architecture (see IEEExplore.ieee.org)
National Institute of Standards and Technology, NIST Special Publication 800-38A, Recommendation for
Block Cipher Modes of Operation Methods and Techniques (see NIST.gov)

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 5.0 (see Bluetooth.com)

Arm® Cortex® -M33 Processor Technical Reference Manual

Arm® Cortex®-M33 Devices Generic User Guide

Arm® Debug Interface Architecture Specification, ADIV5.0 to ADIV5.2

TrustZone® technology for Armv8-M Architecture
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Trademarks

SimpleLink™ is a trademark of Texas Instruments.

CoreSight™ is a trademark of Arm Limited (or its subsidiaries).

Motorola™ is a trademark of Motorola Trademark Holdings, LLC.

Wi-SUN™ is a trademark of Wi-SUN Alliance, Inc..

Arm®, Cortex®, Thumb®, and PrimeCell® are registered trademarks of Arm Limited (or its subsidiaries).
TrustZone® is a registered trademark of Arm Limited (or its subsidiaries) in the US and/or elsewhere.
Zigbee® is a registered trademark of Zigbee Alliance.

Bluetooth® is a registered trademark of Bluetooth Special Interest Group (SIG) .

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

i3 TEXAS INSTRUMENTS

The CC13x4x10 and CC26x4x10 device platform of the SimpleLink™ ultra-low-power wireless MCUs provides
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 performance numbers, 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 device platform system-on-chips (SoCs) are optimized for ultra-low power, while providing fast and capable
MCU systems to enable short processing times and high integration. The combination of an Arm® Cortex®-M33
with FPU processing core running at 48 MHz, Flash memory, and a wide selection of peripherals makes the
CC13x4x10 and CC26x4x10 device platform specifically designed for single-chip implementation or network
processor implementations of lower-power RF nodes.

1.1 Target APPIICALIONS. ...... ...ttt e bt e e ettt e st e ek st e e eat et e enn e e e sane e e e abneenenneeenanneeenneenan 42

F.2 OVEBIVICW. ... ..ottt ettt e eeeeeaeeeeeeeeeeaaaaa s nasasssssssasasaeaese e e e e e aaaaaaneaeaeeaaan s anssssssnsnsnsnnnnnssaneesaeaaaeaaanenaeaann 42

1.3 FUNCHIONAI OVEIVIOW..........oooiiiiiiiiiiiiiie ettt ettt et e e e e e e et e eeeeeeea e e aassseasssasasaeseeesasaaaaeaeaeaaeaeseeaaannnssssssnssnnnnnnn 45
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1.1 Target Applications

The CC13x4x10 and CC26x4x10 SimpleLink™ ultra-low-power wireless MCU platform is positioned for low-
power wireless applications, such as:

* Consumer electronics

* Mobile phone accessories

» Sports and fitness equipment
* HID applications

* Home and building automation
* Lighting control

* Alarm and security

» Electronic shelf labeling

* Proximity tags

*  Medical

* Remote controls

* Smart metering

* Asset tracking

*  Wireless sensor networks

1.2 Overview

Figure 1-1 shows the building blocks of the CC13x4x10 and CC26x4x10 device platform.
The CC13x4x10 and CC26x4x10 device platform has the following features:

+  Arm® Cortex®-M33 Processor with DSP extensions, FPU and TrustZone®

— 48-MHz RC oscillator and 48-MHz crystal oscillator
— 32-kHz crystal oscillator, 32-kHz RC oscillator, or low-power 48-MHz crystal derive clock for timing
maintenance while in low-power modes
— Arm® Cortex® SysTick timer
— Nested vectored interrupt controller (NVIC)
*  On-chip memory
— 1 MB of flash in two banks supporting read-while-write with 8 KB of 4-way set-associative cache RAM for
speed and low power
— Up to 256 KB of System RAM with parity, or 288 KB without
* Power management
Wide supply voltage range
Efficient on-chip DC/DC converter for reduced power consumption
High granularity clock gating and power gating of device parts
Flexible frequency of operation
» Flexible low-power modes allowing low energy consumption in duty cycled applications
* Sensor interface
— Autonomous, intelligent sensor interface that can wake up independently of the System CPU system to
perform sensor readings, collect data, and determine if the System CPU must be woken
— 12-bit analog-to-digital converter (ADC) with eight analog input channels
— Low-power analog comparator
— Serial communication interfaces
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Main CPU

Arm” Cortex -M33 Up to
Processor 1024 KB

with DSP extensions, FPU and Eoeh
TrustZone with 8 KB

Cache

Up to
256 KB
SRAM

with Parity
(288 KB
without)

4 x UART 4 x SPI

w
(@]

32 ch. yDMA

Up to 42 GPIOs

AES-256, SHA2, PKA

TRNG

LDO, Clocks, and References
Optional DC/DC Converter

4 x 32-bit Timers

Watchdog Timer

perature and
ery Monitor

Digital PLL

DSP Modem

Arm® Cortex®-M0
Processor

ULP Sensor Controller

8-bit DAC

12-bit ADC, 200 ks/s

2x Low-Power Comparator

SPI-I°C Digital Sensor IF

Capacitive Touch IF

Time-to-Digital Converter

4 KB SRAM

Figure 1-1. CC13x4x10 and CC26x4x10 Block Diagram

* Advanced serial integration

Inter-Integrated Circuit (12C) modules
Serial Peripheral Interface modules (SPIs)
Inter-IC Sound module (12S)

» System integration

— Direct Memory Access (UDMA) controller

Universal Asynchronous Receivers/Transmitters (UARTS)

— Four 32-bit timers (up to eight 16-bit) with pulse width modulation (PWM) capability and synchronization

— 32 kHz Real-Time Clock (RTC)
— Watchdog timer

— On-chip temperature and supply voltage sensing

— GPIO with normal or high-drive capabilities

— GPIOs with analog capability for ADC and comparator

— Fully flexible digital pin muxing allows pins to be used as GPIO or any peripheral function
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* |EEE 1149.7 compliant 2-pin cJTAG with legacy 1149.1 JTAG support
e 7-mm x 7-mm VQFN and 8-mm x 8-mm VQFN package

For applications requiring extreme conservation of power, the CC13x4x10 and CC26x4x10 device platform
features a power-management system to efficiently power down the devices 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, and ultra-low-leakage (ULL) RAM with retention in all power modes positions the MCU perfectly for
battery applications.

In addition, the CC13x4x10 and CC26x4x10 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 and,
thereby, cost.

Tl offers a complete development environment to get to market quickly, with evaluation and development boards,
white papers and application notes, an easy-to-use peripheral driver library, and a strong support, sales, and
distributor network.
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1.3 Functional Overview

The following subsections provide an overview of the features of the CC13x4x10 and CC26x4x10 device
platform.

1.3.1 Arm®Cortex-M33 with FPU

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

1.3.1.1 Processor Core

The CC13x4x10 and CC26x4x10 device platform contains an Arm® Cortex®-M33 system CPU with TrustZone®,

which runs the application and the higher layers of radio protocol stacks. The system CPU is the foundation of
a high-performance, low-cost platform that meets the system requirements of minimal memory implementation,
and low-power consumption, while delivering outstanding computational performance and exceptional system

response to interrupts.

Features include the following:

Armv8-M architecture with TrustZone® security extension optimized for small-footprint embedded applications
Arm® Thumb®-2 mixed 16- and 32-bit instruction set delivers the high performance expected of a 32-bit Arm®
core in a compact memory size

8 regions of Non-secure memory protected regions

8 regions of Secure memory protected regions

4 regions of Security Attribute Unit (SAU)

Single-cycle multiply instruction and hardware divide

Digital-signal-processing (DSP) extension

IEEE 754-compliant single-precision Floating Point Unit (FPU)

Fast code execution permits increased sleep mode time

Deterministic, high-performance interrupt handling for time-critical applications

Full debug with data matching for watchpoint generation

— Data Watchpoint and Trace Unit (DWT)

— JTAG Debug Access Port (DAP)

— Flash Patch and Breakpoint Unit (FPB)

Trace support reduces the number of pins required for debugging and tracing

— Instrumentation Trace Macrocell Unit (ITM)

— Trace Port Interface Unit (TPIU) with asynchronous serial wire output (SWO)

Optimized for single-cycle Flash memory access

Tightly connected to 8-KB 4-way random replacement cache for minimal active power consumption and wait
states

Ultra-low-power consumption with integrated sleep modes

48-MHz operation
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1.3.1.2 System Timer (SysTick)

The Arm® Cortex®-M33 processor includes an integrated system timer (SysTick). 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:

* An RTOS tick timer that fires at a programmable rate (for example, 100 Hz) and invokes a SysTick routine

* A high-speed alarm timer using system clock

» Avariable rate alarm or signal timer where 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

1.3.1.3 Nested Vector Interrupt Controller (NVIC)

The CC13x4x10 and CC26x4x10 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 interrupt vector is fetched in parallel to state saving, thus enabling efficient interrupt entry. 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 eight priority levels on seven exceptions (system handlers) and can set device
interrupts.

Features of the NVIC are as follows:

» Deterministic, fast interrupt processing
— Always 12 cycles, or just 6 cycles with tail-chaining

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

* Dynamically reprioritizable interrupts

» Exceptional interrupt handling through hardware implementation of required register manipulations

1.3.1.4 System Control Block (SCB)

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

1.3.2 On-Chip Memory
The following subsections describe the on-chip memory modules.
1.3.2.1 SRAM

The CC13x4x10 and CC26x4x10 device platform provides 256 KB with parity, or 288 KB without, of low-leakage,
on-chip SRAM with optional retention in all power modes. Additionally, the 8 KB Flash cache RAM can be
reconfigured to operate as normal system RAM.

Data can be transferred to and from the SRAM using the micro DMA (uDMA) controller.
1.3.2.2 Flash Memory

The Flash block provides an in-circuit, programmable, nonvolatile program memory for the device. The 1 MB
Flash memory is organized as a set of 2 KB sectors that can be individually erased. Read-while-write is
supported, meaning that half of the Flash is readable while writing or erasing the other half. Erasing a block
causes the entire contents of the block to be reset to all 1s. These pages can be individually protected.
Read-only blocks cannot be erased or programmed, protecting the contents of those blocks 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 it is available after restarting the device. Using this feature lets the user use
saved network-specific data to avoid the need for a full start-up and network find-and-join process.

1.3.2.3 ROM
The ROM is preprogrammed with a boot sequence and a serial bootloader (SPI or UART).
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1.3.3 Radio

The CC2674x10 devices provide a highly integrated low-power 2.4 GHz radio transceiver with support for
multiple modulations and packet formats. The CC1314R10 device provides similar functionality optimized for
the Sub-1 GHz bands. The CC1354x10 devices are a true dual-band radio with separate RF paths for Sub-1
GHz and 2.4 GHz operation. The radio subsystem provides an interface between the MCU and the radio, which
makes it possible to issue commands, read status, also automate and sequence radio events.

1.3.4 Security Core

The security subsystem of the CC13x4x10 and CC26x4x10 device platform features an Advanced Encryption
Standard (AES) module with 256-bit key support, local key storage and DMA capability. It also includes a Hash
engine (SHA-2) and a Public Key Acceleration (PKA) engine.

Features of the security subsystem are as follows:

+ ECB, CBC, CBC-MAC, CTR, CCM, and GCM modes of operation
— Up to 118-Mbps throughput

* Key storage memory

* Low latency

* SHA-224, SHA-256, SHA-384, and SHA-512

» Hardware accelerators for elliptic curve calculations

1.3.5 Runtime Security

The device implements TrustZone® runtime security. The purpose and scope of the TrustZone implementation

it to enable users to implement a Secure enclave for managing cryptography and cryptographic processes.
Please refer to the TrustZone® technology for Armv8-M Architecture documentation for the definition of the terms
Secure, Non-secure callable, or Non-secure. For the purpose of this document, the meanings of these terms is
assumed to be known.

1.3.6 General-Purpose Timers

General-purpose timers can be used to count or time external events that drive the timer-input pins. Each 16-
or 32-bit GPTM block provides two 16-bit timers or counters that can be configured to operate independently as
timers or event counters, or configured to operate as one 32-bit timer.

The general-purpose timer module (GPTM) contains four 16- or 32-bit GPTM blocks with the following functional
options:

* 16- or 32-bit operating modes:
— 16- or 32-bit programmable one-shot timer
16- or 32-bit programmable periodic timer
16-bit general-purpose timer with an 8-bit prescaler
16-bit input-edge count- or time-capture modes with an 8-bit prescaler
16-bit PWM mode with an 8-bit prescaler and software-programmable output inversion of the PWM signal
*  Count up or down
» Four 32-bit counters or up to eight 16-bit counters
» Up to eight capture/compare pins
* Up to four PWM pins (one PWM pin per 32-bit timer)
» Daisy-chaining of timer modules allows a single timer to initiate multiple timing events
» Timer synchronization allows selected timers to start counting on the same clock cycle
* User-enabled stalling when the microcontroller asserts CPU halt flag during debug
» Ability to determine the elapsed time between the assertion of the timer interrupt and entry into the ISR
» Efficient transfers using the uDMA controller

1.3.6.1 Watchdog Timer

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

The AON domain contains circuitry that is always enabled, except for the shutdown mode (where the digital
supply is off). This domain includes the following:

Real-Time Clock (RTC): The RTC can be used to wake the CC13x4x10 and CC26x4x10 device platform
from any state where it is active.

The RTC contains three match registers and one compare register. With software support, the RTC can be
used for clock and calendar operation. The RTC is clocked from the 32 kHz RC oscillator or the 32 kHz
crystal oscillator.

Battery Monitor and Temperature Sensor (BATMON): The battery monitor and temperature sensors

are accessible by software. BATMON provides continuous monitoring of battery state as well as coarse
temperature.

Always On Watchdog Timer (AON_WDT): AON_WDT is used to regain control when the system has failed
due to a software error or to the failure of an external device to respond in the expected way specifically
during standby

1.3.7 Direct Memory Access

The CC13x4x10 and CC26x4x10 device platform includes a DMA controller, known as uDMA. The yDMA
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 uDMA controller can perform transfers
between memory and peripherals. Channels in the uDMA are dedicated for each supported on-chip module and
can be programmed to automatically perform transfers between peripherals and memory, because the peripheral
is ready to transfer more data.
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1.3.8 System Control and Clock

System control determines the overall operation of the CC13x4x10 and CC26x4x10 device platform. 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 low drop-out (LDO) voltage regulators

Handles the power-up sequencing, power-down sequencing, and control for the core digital-logic and
analog circuits

Low-power options for the microcontroller

Low-power options for on-chip modules

» Software controls shutdown of individual peripherals and memory

* RAM and configuration registers are retained in all power modes

Control-pin option for control of external DC/DC regulator

Configurable wake up from sleep timer or any GPIO interrupt

Voltage supervision circuitry

» Multiple clock sources for microcontroller system clock

High-frequency clock

* RC oscillator (RCOSC_HF): on-chip 48-MHz RC oscillator.

» External oscillator (XOSC_HF): external 48-MHz crystal oscillator connected across the X48M_P input
and X48M_N output pins

» Radio operation requires the external oscillator

Low-frequency clock

* RC oscillator (RCOSC_LF): on-chip 32-kHz RC oscillator

» External oscillator (XOSC_LF): external 32.768-kHz crystal oscillator connected across the X32K_Q1
input and X32K_Q2 output pins

» External signal: an external 32.768-kHz clock signal can be supplied by using one of the digital input/
output (DIO) pins as clock input

» For accurate RTC operation or synchronous network timing

» Used during power-saving modes and for RTC

CPU and periphery clock division options

1.3.9 Serial Communication Peripherals

The CC13x4x10 and CC26x4x10 device platform supports both asynchronous and synchronous serial
communication including:

¢ Four UART modules
+  Two I2C modules

+ 1S module

e Four SPI modules

The following subsections provide more detail on each of the communication functions.
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1.3.9.1 UART

A UART is an integrated circuit used for RS-232C serial communications. A UART contains a transmitter
(parallel-to-serial converter) and a receiver (serial-to-parallel converter); each is clocked separately.

The CC13x4x10 and CC26x4x10 device platform 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 UARTSs has the following features:

* Programmable baud-rate generator allows speeds up to 3 Mbps
» Separate 32 x 8 TX FIFOs and 32 x 16 RX FIFOs reduce CPU interrupt service loading
* Programmable FIFO length, including 1-byte deep operation that provides conventional double-buffered
interface
» FIFO trigger levels of 1/8, 1/4, 1/2, 3/4, and 7/8
» Standard asynchronous communication bits for start, stop, and parity
* 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
— One or two stop-bit generation
* Full modem-handshake support
* Programmable hardware flow control
» Standard FIFO-level interrupts
» Efficient transfers using the uDMA controller:
— Separate channels for TX and RX
— Receive single request asserted when data is in the FIFO; burst request asserted at programmed FIFO
level
— Transmit single request asserted when there is space in the FIFO; burst request asserted at programmed
FIFO level

1.3.9.2 ’°C

The 12C 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 1°C devices such as serial memory (RAM and ROM), networking
devices, LCDs, tone generators, and so on. The I12C bus may also be used for system testing and diagnostic
purposes in product development and manufacturing.

Each device on the I2C bus can be designated as a master or a slave. Each 12C module supports both sending
and receiving data (as either a master or a slave) and can operate simultaneously (as both a master and a
slave). Both the 12C master and slave can generate interrupts.

The CC13x4x10 and CC26x4x10 device platform includes an 12C module with the following features:

+ Devices on the I12C bus can be designated as either a master or a slave:
— Supports both transmitting and receiving data as either a master or a slave
— Supports simultaneous master and slave operation
+ Four I2C modes:
— Master transmit
— Master receive
— Slave transmit
— Slave receive
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* Two transmission speeds:
— Standard (100 kbps)
— Fast (400 kbps)
* Clock low time-out interrupt
» Master and slave interrupt generation:
— Master generates interrupts when a TX or RX operation completes (or aborts due to an error)
— Slave generates interrupts when data is transferred or requested by a master or when a START or STOP
condition is detected
— Master with arbitration and clock synchronization, multi-master support, and 7-bit addressing mode

1.3.9.3 IS

An 12S module enables the CC13x4x10 and CC26x4x10 device platform to communicate with external devices
like codecs, DAC, ADCs, or DSPs. The devices only support audio streaming formats like 12S, RJF, LJF, and
DSP; the devices do not support configuration of external devices. The CC13x4x10 and CC26x4x10 device
platform supports both external and internally generated bit clock and word clock (BCLK and WCLK).

1.3.9.4 SPI

An SPI module is a 3-wire or 4-wire bidirectional communication interface that converts data between parallel
and serial. The SPI performs serial-to-parallel conversion on data received from a peripheral device and
performs parallel-to-serial conversion on data transmitted to a peripheral device. The SPI can be configured

as either a master or slave device. As a slave device, the SPI can be configured to disable its output, which
allows coupling of a master device with multiple slave 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, and the maximum bit
rate is determined by the connected peripheral.

The CC13x4x10 and CC26x4x10 device platform includes four SPI modules with the following features:

* Programmable interface operation for Motorola SPI (3-wire and 4-wire), MICROWIRE, or Tl synchronous
serial interfaces

* Master or slave operation

* Programmable clock bit rate and prescaler

» Separate TX and RX FIFOs, each 32 bits wide and 8 locations deep

*  Programmable data-frame size from 4 bits to 32 bits

* Internal loopback test mode for diagnostic and debug testing

» Standard FIFO-based interrupts and EoT interrupt

» Efficient transfers using the uDMA controller:

— Separate channels for TX and RX

— Receive single request asserted when data is in the FIFO; burst request is asserted when FIFO contains a
configurable number of entries

— Transmit single request asserted when there is space in the FIFO; burst request is asserted when FIFO
contains a configurable number of entries
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1.3.10 Programmable 1/Os

I/0 pins offer flexibility for a variety of connections. The CC13x4x10 and CC26x4x10 device platform supports
highly configurable I/O pins that can be multiplexed to any digital peripheral through the 1/0 Controller.

Note

Analog functionality, Sensor Controller connections, and high-drive strength is limited to certain pins.
See Chapter 15 for details.

* Up to 46 GPIOs, depending on configuration
» Up to five 8 mA drive strength pins
» Fully flexible digital pin muxing allows use as GPIO or any of several peripheral functions
*  Programmable control for GPIO interrupts:
— Interrupt generation masking per pin
— Edge-triggered on rising or falling
* Bit masking in read and write operations through address lines
* Can initiate a uyDMA transfer
* Pin state can be retained during all sleep modes
* Pins configured as digital inputs are Schmitt-triggered
*  Programmable control for DIO configuration:
— Weak pullup or pulldown resistors
— Digital input enables

1.3.11 Sensor Controller

The sensor controller contains circuitry that can be selectively enabled in the power-down mode. The peripherals
in this domain may be controlled by the sensor controller, which is a proprietary power-optimized CPU (sensor
controller engine), or directly from the System CPU. The sensor controller engine CPU can read and monitor
sensors or perform other tasks autonomously, thereby reducing power consumption and offloading the System
CPU.

The sensor controller is set up using a PC-based configuration tool, and typical use cases may be (but not
limited to) the following:

» Analog sensors using integrated ADC

+ Digital sensors using GPIO with bit-banged I1°C and SPI
« Capacitive sensing

* Waveform generation

» Keyboard scan

* Quadrature decoder for polling rotation sensors

» Oscillator calibration

The peripherals in the sensor interface include the following:
* Analog comparator

The ultra-low-power analog comparator can wake the CC13x4x10 and CC26x4x10 device platform from any
active state. A configurable internal reference can be used with the comparator. The output of the comparator
can also trigger an interrupt or trigger the ADC.

» Capacitive sensing

Capacitive sensing is not a stand-alone module in the CC13x4x10 and CC26x4x10 device platform; rather,
the functionality is achieved through the use of a constant current source, a time to digital converter, and a
comparator. The analog comparator in this block can also be used as a higher-accuracy alternative to the
ultra-low-power comparator. The sensor controller takes care of baseline tracking, hysteresis, filtering, and
other related functions.
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ADC

The ADC is a 12-bit, 200 ksamples/s ADC with 8 inputs and a built-in voltage reference. The ADC can be
triggered by many different sources including timers, I/O pins, software, the analog comparator, and the RTC.

An ADC is a peripheral that converts a continuous analog voltage to a discrete digital number. The ADC
module features 12-bit conversion resolution and supports eight input channels plus an internal division of the
battery voltage and a temperature sensor.

Low-power UART, SPI, and I2C digital sensor interface

The analog modules can be connected to up to eight different 1/0s.

1.3.12 Random Number Generator

The random number generator generates true random numbers for backoff calculations or security keys.
1.3.13 ¢JTAG and JTAG

The Joint Test Action Group (JTAG) port is an IEEE standard that defines a test access port (TAP) and boundary
scan architecture for digital integrated circuits. The JTAG port also provides a standardized serial interface for
controlling the associated test logic. The TAP, Instruction Register (IR), and Data Registers (DR) can be used

to test the interconnections of assembled printed circuit boards (PCBs) and obtain manufacturing information

on the components. The JTAG port also provides a means of accessing and controlling design-for-test features
such as /O pin observation and control, scan testing, and debugging. The compact JTAG (cJTAG) interface has
the following features:

IEEE 1149.1-1990 compliant TAP controller

IEEE 1149.7 cJTAG interface

ICEPick JTAG router

A 4-bit IR chain for storing JTAG instructions

IEEE standard instructions: BYPASS, IDCODE, SAMPLE and PRELOAD, EXTEST and INTEST
Arm® additional instructions: APACC, DPACC, and ABORT
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1.3.14 Power Supply System
1.3.14.1 Supply System

There are several voltage levels in use on the CC13x4x10 and CC26x4x10 device platform. Figure 1-2 shows an
overview of the supply system.

VDDS
|E POR / BOD / Misc
Global LDO
10s Digital LDO —e
VDD
VDDS2
|X’_'— 10s Micro LDO Y
VDDS3
VDDS_DCDC \
|E AON_VD |
DCDC_SW
MCU_VD
|X’—Q— DC/DC Converter
VDDR
VDDR_RF
|E Oscillators
RF LDOs
DCOUPL

[Ez] .

Figure 1-2. CC13x4x10 and CC26x4x10 Supply System

1.3.14.1.1 VDDS

The battery voltage on the CC13x4x10 and CC26x4x10 device platform is called VDDS (supply). This supply
has the highest potential in the system and typically is the only one provided by the user.

Note
VDDS2 and VDDS3 must always be at the same potential as VDDS.

54 CC13x4x10, CC26x4x10 SimpleLink™ Wireless MCU SWCU194 — MARCH 2023
Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU194
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU194&partnum=

13 TEXAS
INSTRUMENTS

www.ti.com Architectural Overview

1.3.14.1.2 VDDR

The two VDDR (regulated) pins are normally powered from one of the internal regulators. For lowest power, Tl
recommends using the internal DC/DC regulator (see Section 1.3.14.2 for further details on this configuration).

Using the Global LDO is also an option. In this case the two VDDR pins must be tied together. In this
case, VDDR should have a 22 pF decoupling capacitor, whereas VDDR_RF should have the decoupling
recommended in the various reference designs. In this setup, VDDS_DCDC should be tied to VDDS and
DCDC_SW should be left floating.

1.3.14.1.3 Digital Core Supply

The digital core of the CC13x4x10 and CC26x4x10 device platform is supplied by a 1.28 V regulator connected
to VDDR. The output of this regulator requires an external decoupling capacitor for proper operation; this
capacitor must be connected to the DCOUPL pin.

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

When the system is in power down, a small low-power regulator (micro LDO) with limited current capacity
supplies the digital domain to ensure enabled modules still have power.

1.3.14.1.4 Other Internal Supplies

Several other modules in the device (such as the frequency synthesizer, RF power amplifier, and so forth)
have separate internal regulators running at either 1.4 V (analog modules) or 1.28 V (digital modules). These
regulators are powered up or down automatically by firmware when needed.

1.3.14.2 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 AON_PMCTL:PWRCTL register.

To enable the DC/DC converter when the system is active, the AON_PMCTL:PWRCTL.DCDC_ACTIVE 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 typically timmed to 1.68 V, but there are use cases where other
voltage levels are used. The voltage levels are 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.
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Chapter 2
Arm® Cortex®-M33 Processor with FPU

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.

Note

This chapter provides information on the Arm® Cortex®-M33 processor, and content to this chapter is
taken from the Arm® documentation listed in Section Related Documentation.
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2.1 Arm® Cortex®-M33 Processor Introduction

The Cortex-M33 processor is a high performance, 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 Armv8-M architecture and is primarily for use in environments where security

is an important consideration. The processor uses a Harvard architecture, characterized by separate buses for
instructions and data. It provides an in-order pipeline to execute Thumb® and Thumb-2 instructions, including
saturating arithmetic operations.

The following features are included:

Arm® TrustZone® technology, using the Armv8-M Security Extension supporting Secure and Non-secure
states

Floating-point Extension

Digital Signal Processing (DSP) Extension

Memory Protection Unit (MPU) Extension

Security Attribution Unit (SAU) Extension

Instruction Trace Macrocell (ITM) Extension

Wakeup Interrupt Controller (WIC) Extension

Nested Vectored Interrupt Controller (NVIC)

Trace Port Interface Unit (TPIU) with a Trace Port Analyzer (TPA) including Serial Wire Output (SWO) mode
Data Watchpoint and Trace (DWT), and Breakpoint Unit (BPU) accessible over a JTAG debug port
ROM table allowing debuggers to determine which components are implemented in the Cortex-M33
processor

Dedicated hardware division

Ultra-low power consumption with integrated sleep modes

2.2 Block Diagram

Figure 2-1 shows the Core Processor Unit (CPU) block diagram.
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Figure 2-1. Block Diagram

2.3 Overview
2.3.1 Integrated Configurable Debug

The Arm® Cortex®-M33 processor debug functionality includes processor halt, single-step, processor core
register access, Vector Catch, unlimited software breakpoints, and full system memory access. The processor
also includes support for hardware breakpoints and watchpoints:

* A breakpoint unit supporting eight instruction comparators
* A watchpoint unit supporting four data watchpoint comparators

The Cortex®-M33 processor supports system level debug permissions to control access from a debugger to
resources and memory. The authentication can be used to allow a debugger full access to Non-secure code
and data without exposing any Secure information. All debug registers are accessible by the D-AHB interface.
D-AHB interface accesses are only in little-endian format.

The debug is done through JTAG and cJTAG. Figure 2-2 shows a diagram of the JTAG connection with the
processor.
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Figure 2-2. Simple Arm Debug Interface MEM-AP Implementation

See the Armv8-M Architecture Reference Manual for more information.
2.3.2 Trace Port Interface Unit

Figure 2-3 shows the trace port interface unit (TPIU) block diagram (main blocks of the TPIU and the clock
domains). The TPIU acts as a bridge between the Arm® Cortex® -M33 trace data from the ITM, and an off-chip
trace port analyzer.

ATCLK domain TRACECLKIN domain

[ TRACECLKIN

ATB slave | ATB Asynchfonous Trace out

port i =l Formatter FIFo = TRACESWO

—p  (serializer)

! ] |
APB Pattern
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== TRACECTL

X Y A
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" v v
Trigger  Flush EXTCTL
Control  Contral  Bus

Figure 2-3. TPIU Block Diagram

2.3.3 Arm® Cortex®-M33 System Peripheral Details
The system components of the Arm® Cortex®-M33 is described in the following sections.
2.3.3.1 Floating Point Unit (FPU)

The Arm® Cortex®-M33 FPU is an implementation of the single precision variant of the Armv8-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 Armv8-M
Architecture Reference Manual.

2.3.3.2 Memory Protection Unit (MPU)

The MPU improves system reliability by defining the memory attributes for different memory regions. There are
two MPUs, one Secure and one Non-secure. Each MPU can define memory attributes independently. There are
8 Secure and 8 Non-secure memory regions.

2.3.3.3 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
CPU_SYSTICK:RVR on the next clock cycle, then decrements on subsequent clock cycles. When the processor
is halted for debugging, the counter does not decrement.
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2.3.3.4 Nested Vectored Interrupt Controller (NVIC)

An embedded interrupt controller (INTC) that supports low-latency interrupt processing and has a programmable
priority level ranging from 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.

2.3.3.5 System Control Block (SCB)

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

2.3.3.6 System Control Space (SCS)

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

* Implementation Control Block (ICB)

» System Timer (SYSTICK)

» Nested Vectored Interrupt Controller (NVIC)
» System Control Block (SCB)

*  Memory Protection Unit (MPU)

» Debug Control Block (DCB)

» Software Interrupt Generator (SIG)

* Floating Point Unit (FPU)

2.3.3.7 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 4 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. See Section 2.4.7 for more information.
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2.4 Programming Model

The Cortex®-M33 programmer’s model is an implementation of the Armv8-M Main Extension architecture. For
a complete description of the programmer’s model, refer to the Armv8-M Architecture Reference Manual, which
also contains the Armv8-M Thumb® instructions.

2.4.1 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 Armv8-M Architecture
Reference Manual for more information about the modes of operation and execution.

2.4.1.1 Security States

The programmers model includes two orthogonal security states, Secure state and Non-secure state. The
processor always resets into Secure state. Each security state includes a set of independent operating modes
and supports both privileged and unprivileged user access. Registers in the System Control Space are banked
across Secure and Non-secure state, with the Non-secure register view available at an aliased address to
Secure state.

2.4.1.2 Operating Modes

For each security state, the processor can operate in Thread or Handler mode. The conditions which 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 Non-secure state.

2.4.1.3 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 halted in debug.

2.4.1.4 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.

2.4.2 Instruction Set Summary
The processor implements the following instruction from Armv8-M:

» All base instructions

» Allinstructions in the Main Extension

» Allinstructions in the Security Extension

* Allinstructions in the DSP Extension

* All single-precision instructions and double precision load and store instructions in the Floating-point
Extension

For more information about Armv8-M instructions, see the Armv8-M Architecture Reference Manual.
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2.4.3 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 given to the processor to ensure that any debug accesses are as nonintrusive as
possible. The system memory map is Armv8-M Main Extension compliant, and is common both to 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 security level associated with an address is determined by either the internal Secure Attribution Unit (SAU)
or an external Implementation Defined Attribution Unit (IDAU) in the system (see Section 2.4.7.1 for more
details). 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 Armv8-M Architecture Reference Manual and Chapter 3 for more information about the memory model.

2.4.3.1 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), if included

* The ROM table

The external PPB (EPPB) provides access to implementation-specific external areas of the PPB memory map.
2.4.3.2 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 generate a
fault. Unaligned accesses that cross memory map boundaries are architecturally unpredictable.

Note

If CPU_SCB:CCR.UNALIGN_TRP for the current security state is set, any unaligned accesses
generate a fault.

2.4.4 Exclusive Monitor

The Cortex®-M33 processor implements a local exclusive monitor. The local monitor within the processor has
been constructed so that it does not hold any physical address, but instead treats any store-exclusive access as
matching the address of the previous load-exclusive. This means that the implemented exclusives reservation
granule is the entire memory address range.

For more information about semaphores and the local exclusive monitor, see the Armv8-M Architecture
Reference Manual.

2.4.5 Processor Core Registers Summary

Table 2-1 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 Non-secure state.
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Table 2-1. Processor Core Register Set Summary

Name

Description

RO - R12

R0-R12 are general-purpose registers for data operations

MSP (R13)

PSP (R13)

The Stack Pointer (SP) is register R13. In Thread mode, the
CONTROL register indicates which 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 and stores the return
information for subroutines, function calls, and exceptions.

PC (R15)

The Program Counter (PC) is register R15 and 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
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Table 2-1. Processor Core Register Set Summary (continued)
Name Description
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

Note
See the Armv8-M Architecture Reference Manual for information about the processor core registers
and their addresses, access types, and reset values.

2.4.6 Exceptions

Exceptions are handled and prioritized by the processor and the NVIC. In addition to architecturally defined
behavior, the processor's advanced exception and interrupt handling allows implementation defined behavior to
benefit from the reduced interrupt latency.

2.4.6.1 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 Non-secure. 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 Non-secure configurable exceptions using the
CPU_SCB.AIRCR.PRIS bit field to enable Secure interrupts to take priority (see Section 2.5.5).

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 (CPU_SCB:VTOR), located in the System Control Block, is banked between
Secure and Non-secure state (see Section 2.5.5). 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[0] clear generates an INVSTATE fault on the first instruction of the handler corresponding
to this vector.
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2.4.7 Runtime Security
TrustZone runtime security consists of:

»  Watermark registers that determine which parts of flash and SRAM are marked Secure, Non-secure, or
Non-secure callable

* An address range (0x58000000 - Ox5FFFFFFF) and (0x78000000 - 0x7FFFFFFF) that is marked as Secure

» Relocation of critical periphery and some singular registers into this secure range, see Section 3.2.1 for
details

» Security Attribute Unit (SAU), with 4 regions

» Secure Memory Protection Unit (MPU) with 8 regions

2.4.7.1 IDAU Watermark Registers

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. These settings are then used to apply the attributes to

the background memory map for the Cortex M33 through the IDAU and are used in the bus matrix to block
access to Secure memory from Non-secure bus initiators (for example uDMA or 12S).

The following watermark registers are described in Section 7.8.1.

+ PRCM:NVMNSCADDR
+ PRCM:NVMNSADDR

+ PRCM:SRAMNSADDR

+ PRCM:SRAMNSCADDR
+ PRCM:BUSSECCFG

*+ PRCM:CPULOCK

2.4.7.2 Secure Memory Range for Registers

Some memory mapped registers are relocated to a statically defined Secure range to prevent Non-secure code
and bus initiators from affecting these. These are located in a Secure region because they can either possibly be
used to elevate privilege or they constitute assets the solution is intended to protect.

In general this moves cryptographic accelerators and the TRNG to the Secure range as well as flash and SRAM
control registers and a selection of system management registers.

See Chapter 3 for more details.
2.4.7.3 Bus Topology
Figure 2-4 shows the bus topology.

66 CC13x4x10, CC26x4x10 SimpleLink™ Wireless MCU SWCU194 — MARCH 2023
Submit Document Feedback
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU194
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU194&partnum=

13 TEXAS

INSTRUMENTS
www.ti.com Arm® Cortex®-M33 Processor with FPU
Secure / NVMNSCADDRM
]
Non-Secure / NVMNSADDR
!
|| SRAMNSCADDR
!
! SRAMNSADDR
1
CM33 e
[
o)
<<
o
SAU <
PRCM — 1’s SYSDMA
Icache
A
y y
FW L1 FwW
y 2 v
G-xbar
y A A
AES/SHA % Flash SRAM
PKA/TRNG and 5% Peripherals
DMAC =

" At boot, the following is copied from CCFG to PRCM:

CCFG:TRUSTZONE_FLASH_CFG.NSCADDR_BOUNDARY to PRCM:NVMNSCADDR
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CCFG:TRUSTZONE_SRAM_CFG.NSCADDR_BOUNDARY to PRCM:SRAMNSCADDR
CCFG:TRUSTZONE_SRAM_CFG.NSADDR_BOUNDARY to PRCM:SRAMNSADDR

Figure 2-4. Bus Topology

The CCFG block contains the watermark registers that control the IDAU as well as other initiators on the system.
The firewalls on 12S, SYSDMA and AES are controlled by the PRCM:BUSSECCFG setting, as is access to

registers marked Secure.

2.4.7.4 Intended Use

The intended use is to implement a Secure-side execution environment that manages security sensitive system
tasks and cryptography. System tasks include writing to Flash (can affect the security execution environment),
managing power (can effect execution flow and hence indirectly affect Secure code) as well as some other
system settings that might affect the security execution environment.

The watermark registers can be configured either by the pre-allocated CCFG settings or by the initialization of
the program that runs in Secure execution environment. The watermark registers statically configure the IDAU to
determine Secure regions and Non-secure regions in Flash and SRAM memory. These Secure memory regions
(Flash and SRAM) along with Secure periphery, isolated from code running as Non-secure, can then be used for
cryptographic operations and key management.

A lock mechanism is provided so that the settings can be locked into place until the next reset.
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The user can use the Secure Attribution Unit (SAU) to further configure other memory attributes to extend the
functionality.

However, SAU attributes are only enforced for the Cortex-M33. The SAU attributes are not enforced for other
bus initiators in the system, including the uDMA, 12S, and AES and Hash Cryptoprocessor. Therefore, use of the
SAU is not recommended.
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2.5 Arm® Cortex®-M33 Registers
2.5.1 CPU_ITM Registers

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

Table 2-2. CPU_ITM Registers

Offset Acronym Register Name Section

Oh STIMO Provides the interface for generating Instrumentation Section 2.5.1.1
packets

4h STIM1 Provides the interface for generating Instrumentation Section 2.5.1.2
packets

8h STIM2 Provides the interface for generating Instrumentation Section 2.5.1.3
packets

Ch STIM3 Provides the interface for generating Instrumentation Section 2.5.1.4
packets

10h STIM4 Provides the interface for generating Instrumentation Section 2.5.1.5
packets

14h STIM5 Provides the interface for generating Instrumentation Section 2.5.1.6
packets

18h STIM6 Provides the interface for generating Instrumentation Section 2.5.1.7
packets

1Ch STIM7 Provides the interface for generating Instrumentation Section 2.5.1.8
packets

20h STIM8 Provides the interface for generating Instrumentation Section 2.5.1.9
packets

24h STIM9 Provides the interface for generating Instrumentation Section 2.5.1.10
packets

28h STIM10 Provides the interface for generating Instrumentation Section 2.5.1.11
packets

2Ch STIM11 Provides the interface for generating Instrumentation Section 2.5.1.12
packets

30h STIM12 Provides the interface for generating Instrumentation Section 2.5.1.13
packets

34h STIM13 Provides the interface for generating Instrumentation Section 2.5.1.14
packets

38h STIM14 Provides the interface for generating Instrumentation Section 2.5.1.15
packets

3Ch STIM15 Provides the interface for generating Instrumentation Section 2.5.1.16
packets

40h STIM16 Provides the interface for generating Instrumentation Section 2.5.1.17
packets

44h STIM17 Provides the interface for generating Instrumentation Section 2.5.1.18
packets

48h STIM18 Provides the interface for generating Instrumentation Section 2.5.1.19
packets

4Ch STIM19 Provides the interface for generating Instrumentation Section 2.5.1.20
packets

50h STIM20 Provides the interface for generating Instrumentation Section 2.5.1.21
packets

54h STIM21 Provides the interface for generating Instrumentation Section 2.5.1.22
packets

58h STIM22 Provides the interface for generating Instrumentation Section 2.5.1.23
packets

5Ch STIM23 Provides the interface for generating Instrumentation Section 2.5.1.24
packets
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Table 2-2. CPU_ITM Registers (continued)
Offset Acronym Register Name Section
60h STIM24 Provides the interface for generating Instrumentation Section 2.5.1.25
packets
64h STIM25 Provides the interface for generating Instrumentation Section 2.5.1.26
packets
68h STIM26 Provides the interface for generating Instrumentation Section 2.5.1.27
packets
6Ch STIM27 Provides the interface for generating Instrumentation Section 2.5.1.28
packets
70h STIM28 Provides the interface for generating Instrumentation Section 2.5.1.29
packets
74h STIM29 Provides the interface for generating Instrumentation Section 2.5.1.30
packets
78h STIM30 Provides the interface for generating Instrumentation Section 2.5.1.31
packets
7Ch STIM31 Provides the interface for generating Instrumentation Section 2.5.1.32
packets
EOOh TERO Provide an individual enable bit for each ITM_STIM Section 2.5.1.33
register
E40h TPR Controls which stimulus ports can be accessed by Section 2.5.1.34
unprivileged code
E80h TCR Configures and controls transfers through the ITM Section 2.5.1.35
interface
EFOh INT_ATREADY Integration Mode: Read ATB Ready Section 2.5.1.36
EF8h INT_ATVALID Integration Mode: Write ATB Valid Section 2.5.1.37
FOOh ITCTRL Integration Mode Control Register Section 2.5.1.38
FBCh DEVARCH Provides CoreSight discovery information for the ITM Section 2.5.1.39
FCCh DEVTYPE Provides CoreSight discovery information for the ITM Section 2.5.1.40
FDOh PIDR4 Provides CoreSight discovery information for the ITM Section 2.5.1.41
FD4h PIDR5 Provides CoreSight discovery information for the ITM Section 2.5.1.42
FD8h PIDR6 Provides CoreSight discovery information for the ITM Section 2.5.1.43
FDCh PIDR7 Provides CoreSight discovery information for the ITM Section 2.5.1.44
FEOh PIDRO Provides CoreSight discovery information for the ITM Section 2.5.1.45
FE4h PIDR1 Provides CoreSight discovery information for the ITM Section 2.5.1.46
FE8h PIDR2 Provides CoreSight discovery information for the ITM Section 2.5.1.47
FECh PIDR3 Provides CoreSight discovery information for the ITM Section 2.5.1.48
FFOh CIDRO Provides CoreSight discovery information for the ITM Section 2.5.1.49
FF4h CIDR1 Provides CoreSight discovery information for the ITM Section 2.5.1.50
FF8h CIDR2 Provides CoreSight discovery information for the ITM Section 2.5.1.51
FFCh CIDR3 Provides CoreSight discovery information for the ITM Section 2.5.1.52

Complex bit access types are encoded to fit into small table cells. Table 2-3 shows the codes that are used for

access types in this section.
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Table 2-3. CPU_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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2.5.1.1 STIMO Register (Offset = 0h) [Reset = 00000000h]

STIMO is shown in Table 2-4.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-4. STIMO 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.
DISABLED R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFOREADY R Oh Indicates whether the Stimulus Port can accept data
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2.5.1.2 STIM1 Register (Offset = 4h) [Reset = 00000000h]
STIM1 is shown in Table 2-5.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-5. STIM1 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.
DISABLED R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFOREADY R Oh Indicates whether the Stimulus Port can accept data
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2.5.1.3 STIM2 Register (Offset = 8h) [Reset = 00000000h]

STIMZ2 is shown in Table 2-6.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-6. STIM2 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.
DISABLED R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFOREADY R Oh Indicates whether the Stimulus Port can accept data
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2.5.1.4 STIM3 Register (Offset = Ch) [Reset = 00000000h]
STIM3 is shown in Table 2-7.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-7. STIM3 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.
DISABLED R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFOREADY R Oh Indicates whether the Stimulus Port can accept data
SWCU194 — MARCH 2023 CC13x4x10, CC26x4x10 SimpleLink™ Wireless MCU 75

Submit Document Feedback
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU194
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU194&partnum=

Arm® Cortex®-M33 Processor with FPU

I

TeExAS

INSTRUMENTS

www.ti.com

2.5.1.5 STIM4 Register (Offset = 10h) [Reset = 00000000h]

STIM4 is shown in Table 2-8.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-8. STIM4 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.
DISABLED R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFOREADY R Oh Indicates whether the Stimulus Port can accept data
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2.5.1.6 STIMS5 Register (Offset = 14h) [Reset = 00000000h]
STIMS is shown in Table 2-9.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-9. STIMS5 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.
DISABLED R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFOREADY R Oh Indicates whether the Stimulus Port can accept data
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2.5.1.7 STIM6 Register (Offset = 18h) [Reset = 00000000h]

STIM6 is shown in Table 2-10.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-10. STIM6 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.
DISABLED R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFOREADY R Oh Indicates whether the Stimulus Port can accept data
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2.5.1.8 STIM7 Register (Offset = 1Ch) [Reset = 00000000h]
STIM7 is shown in Table 2-11.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-11. STIM7 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.
DISABLED R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFOREADY R Oh Indicates whether the Stimulus Port can accept data
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2.5.1.9 STIM8 Register (Offset = 20h) [Reset = 00000000h]

STIMS8 is shown in Table 2-12.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-12. STIM8 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.
DISABLED R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFOREADY R Oh Indicates whether the Stimulus Port can accept data
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2.5.1.10 STIM9 Register (Offset = 24h) [Reset = 00000000h]
STIM9 is shown in Table 2-13.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-13. STIM9 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.
DISABLED R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFOREADY R Oh Indicates whether the Stimulus Port can accept data
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2.5.1.11 STIM10 Register (Offset = 28h) [Reset = 00000000h]

STIM10 is shown in Table 2-14.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-14. STIM10 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.
DISABLED R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFOREADY R Oh Indicates whether the Stimulus Port can accept data
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2.5.1.12 STIM11 Register (Offset = 2Ch) [Reset = 00000000h]
STIM11 is shown in Table 2-15.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-15. STIM11 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.
DISABLED R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFOREADY R Oh Indicates whether the Stimulus Port can accept data
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2.5.1.13 STIM12 Register (Offset = 30h) [Reset = 00000000h]

STIM12 is shown in Table 2-16.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-16. STIM12 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.
DISABLED R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFOREADY R Oh Indicates whether the Stimulus Port can accept data
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2.5.1.14 STIM13 Register (Offset = 34h) [Reset = 00000000h]
STIM13 is shown in Table 2-17.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-17. STIM13 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.
DISABLED R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFOREADY R Oh Indicates whether the Stimulus Port can accept data
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2.5.1.15 STIM14 Register (Offset = 38h) [Reset = 00000000h]

STIM14 is shown in Table 2-18.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-18. STIM14 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.
DISABLED R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFOREADY R Oh Indicates whether the Stimulus Port can accept data
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2.5.1.16 STIM15 Register (Offset = 3Ch) [Reset = 00000000h]
STIM15 is shown in Table 2-19.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-19. STIM15 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.
DISABLED R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFOREADY R Oh Indicates whether the Stimulus Port can accept data
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2.5.1.17 STIM16 Register (Offset = 40h) [Reset = 00000000h]

STIM16 is shown in Table 2-20.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-20. STIM16 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.
DISABLED R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFOREADY R Oh Indicates whether the Stimulus Port can accept data
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2.5.1.18 STIM17 Register (Offset = 44h) [Reset = 00000000h]
STIM17 is shown in Table 2-21.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-21. STIM17 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.
DISABLED R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFOREADY R Oh Indicates whether the Stimulus Port can accept data
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2.5.1.19 STIM18 Register (Offset = 48h) [Reset = 00000000h]

STIM18 is shown in Table 2-22.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-22. STIM18 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.
DISABLED R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFOREADY R Oh Indicates whether the Stimulus Port can accept data
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2.5.1.20 STIM19 Register (Offset = 4Ch) [Reset = 00000000h]
STIM19 is shown in Table 2-23.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-23. STIM19 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.
DISABLED R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFOREADY R Oh Indicates whether the Stimulus Port can accept data
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2.5.1.21 STIM20 Register (Offset = 50h) [Reset = 00000000h]

STIM20 is shown in Table 2-24.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-24. STIM20 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.
DISABLED R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFOREADY R Oh Indicates whether the Stimulus Port can accept data
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2.5.1.22 STIM21 Register (Offset = 54h) [Reset = 00000000h]
STIM21 is shown in Table 2-25.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-25. STIM21 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.
DISABLED R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFOREADY R Oh Indicates whether the Stimulus Port can accept data
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2.5.1.23 STIM22 Register (Offset = 58h) [Reset = 00000000h]

STIM22 is shown in Table 2-26.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-26. STIM22 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.
DISABLED R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFOREADY R Oh Indicates whether the Stimulus Port can accept data
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2.5.1.24 STIM23 Register (Offset = 5Ch) [Reset = 00000000h]
STIM23 is shown in Table 2-27.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-27. STIM23 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.
DISABLED R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFOREADY R Oh Indicates whether the Stimulus Port can accept data
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2.5.1.25 STIM24 Register (Offset = 60h) [Reset = 00000000h]

STIM24 is shown in Table 2-28.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-28. STIM24 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.
DISABLED R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFOREADY R Oh Indicates whether the Stimulus Port can accept data

96 CC13x4x10, CC26x4x10 SimpleLink™ Wireless MCU

Copyright © 2023 Texas Instruments Incorporated

SWCU194 — MARCH 2023
Submit Document Feedback


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU194
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU194&partnum=

13 TEXAS
INSTRUMENTS

www.ti.com Arm® Cortex®-M33 Processor with FPU

2.5.1.26 STIM25 Register (Offset = 64h) [Reset = 00000000h]
STIM25 is shown in Table 2-29.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-29. STIM25 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.
DISABLED R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFOREADY R Oh Indicates whether the Stimulus Port can accept data
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2.5.1.27 STIM26 Register (Offset = 68h) [Reset = 00000000h]

STIM26 is shown in Table 2-30.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-30. STIM26 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.
DISABLED R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFOREADY R Oh Indicates whether the Stimulus Port can accept data
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2.5.1.28 STIM27 Register (Offset = 6Ch) [Reset = 00000000h]
STIM27 is shown in Table 2-31.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-31. STIM27 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.
DISABLED R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFOREADY R Oh Indicates whether the Stimulus Port can accept data
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2.5.1.29 STIM28 Register (Offset = 70h) [Reset = 00000000h]

STIM28 is shown in Table 2-32.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-32. STIM28 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.
DISABLED R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFOREADY R Oh Indicates whether the Stimulus Port can accept data
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2.5.1.30 STIM29 Register (Offset = 74h) [Reset = 00000000h]
STIM29 is shown in Table 2-33.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-33. STIM29 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.
DISABLED R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFOREADY R Oh Indicates whether the Stimulus Port can accept data
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2.5.1.31 STIM30 Register (Offset = 78h) [Reset = 00000000h]

STIM30 is shown in Table 2-34.

Return to the Summary Table.

Provides the interface for generating Instrumentation packets

Table 2-34. STIM30 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.
DISABLED R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFOREADY R Oh Indicates whether the Stimulus Port can accept data
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2.5.1.32 STIM31 Register (Offset = 7Ch) [Reset = 00000000h]
STIM31 is shown in Table 2-35.
Return to the Summary Table.
Provides the interface for generating Instrumentation packets
Table 2-35. STIM31 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.
DISABLED R Oh Indicates whether the Stimulus Port is enabled or disabled
0 FIFOREADY R Oh Indicates whether the Stimulus Port can accept data
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2.5.1.33 TERO Register (Offset = E00h) [Reset = 00000000h]

TERO is shown in Table 2-36.

Return to the Summary Table.

Provide an individual enable bit for each ITM_STIM register

Table 2-36. TERO Register Field Descriptions

Bit Field

Type

Reset

Description

31-0 STIMENA

R/W

Oh

For STIMENA[m] in ITM_TER*n, controls whether ITM_STIM(32*n +

m) is enabled
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2.5.1.34 TPR Register (Offset = E40h) [Reset = 00000000h]
TPR is shown in Table 2-37.
Return to the Summary Table.
Controls which stimulus ports can be accessed by unprivileged code
Table 2-37. TPR Register Field Descriptions

Bit Field Type Reset Description
31-0 PRIVMASK R/W Oh For PRIVMASK|m], defines the access permissions of ITM_STIM
Stimulus Ports 8m to 8m+7 inclusive
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2.5.1.35 TCR Register (Offset = E80h) [Reset = 00000000h]
TCR is shown in Table 2-38.
Return to the Summary Table.
Configures and controls transfers through the ITM interface
Table 2-38. TCR Register Field Descriptions
Bit Field Type Reset Description
31-24 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.
23 BUSY R Oh Indicates whether the ITM is currently processing events
22-16 TraceBusID R/W Oh Identifier for multi-source trace stream formatting. If multi-source

trace is in use, the debugger must write a unique non-zero trace
ID value to this field

15-12 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.
11-10 GTSFREQ R/W Oh Defines how often the ITM generates a global timestamp, based

on the global timestamp clock frequency, or disables generation of
global timestamps

9-8 TSPrescale R/W Oh Local timestamp prescaler, used with the trace packet reference
clock
7-6 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.
STALLENA R/W Oh Stall the PE to guarantee delivery of Data Trace packets.
SWOENA R/W Oh Enables asynchronous clocking of the timestamp counter
TXENA R/W Oh Enables forwarding of hardware event packet from the DWT unit to
the ITM for output to the TPIU
2 SYNCENA R/W Oh Enables Synchronization packet transmission for a synchronous
TPIU
1 TSENA R/W Oh Enables Local timestamp generation
0 ITMENA R/W Oh Enables the ITM
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2.5.1.36 INT_ATREADY Register (Offset = EFOh) [Reset = 00000000h]

INT_ATREADY is shown in Table 2-39.

Return to the Summary Table.

Integration Mode: Read ATB Ready

Table 2-39. INT_ATREADY 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.
AFVALID R Oh A read of this bit returns the value of AFVALID
0 ATREADY R Oh A read of this bit returns the value of ATREADY
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2.5.1.37 INT_ATVALID Register (Offset = EF8h) [Reset = 00000000h]
INT_ATVALID is shown in Table 2-40.
Return to the Summary Table.
Integration Mode: Write ATB Valid
Table 2-40. INT_ATVALID 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.
AFREADY w Oh A write to this bit gives the value of AFREADY
0 ATREADY w Oh A write to this bit gives the value of ATVALID
108 CC13x4x10, CC26x4x10 SimpleLink™ Wireless MCU SWCU194 — MARCH 2023

Submit Document Feedback
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU194
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU194&partnum=

13 TEXAS
INSTRUMENTS

www.ti.com Arm® Cortex®-M33 Processor with FPU

2.5.1.38 ITCTRL Register (Offset = FOOh) [Reset = 00000000h]
ITCTRL is shown in Table 2-41.

Return to the Summary Table.

Integration Mode Control Register

Table 2-41. ITCTRL Register Field Descriptions
Bit Field Type Reset Description

31-1 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.

0 IME R/W Oh Integration mode enable bit - The possible values are: 0 - The trace
unit is not in integration mode. 1 - The trace unit is in integration
mode. This mode enables: A debug agent to perform topology
detection. SoC test software to perform integration testing.

SWCU194 — MARCH 2023 CC13x4x10, CC26x4x10 SimpleLink™ Wireless MCU 109
Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU194
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU194&partnum=

Arm® Cortex®-M33 Processor with FPU

13 TEXAS
INSTRUMENTS

www.ti.com

2.5.1.39 DEVARCH Register (Offset = FBCh) [Reset = 00000000h]
DEVARCH is shown in Table 2-42.

Return to the Summary Table.

Provides CoreSight discovery information for the ITM

Table 2-42. DEVARCH Register Field Descriptions

Bit Field Type Reset Description
31-21 ARCHITECT R Oh 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 Oh Defines that the DEVARCH register is present
19-16 REVISION R Oh Defines the architecture revision of the component
15-12 ARCHVER R Oh Defines the architecture version of the component
11-0 ARCHPART R Oh Defines the architecture of the component
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2.5.1.40 DEVTYPE Register (Offset = FCCh) [Reset = 00000000h]
DEVTYPE is shown in Table 2-43.
Return to the Summary Table.
Provides CoreSight discovery information for the ITM
Table 2-43. DEVTYPE Register Field Descriptions

Bit Field Type Reset Description
31-8 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.
7-4 SuUB R Oh Component sub-type
3-0 MAJOR R Oh Component major type
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2.5.1.41 PIDR4 Register (Offset = FDOh) [Reset = 00000000h]
PIDR4 is shown in Table 2-44.
Return to the Summary Table.
Provides CoreSight discovery information for the ITM
Table 2-44. PIDR4 Register Field Descriptions
Bit Field Type Reset Description
31-8 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.
7-4 SIZE R Oh See CoreSight Architecture Specification
3-0 DES 2 R Oh See CoreSight Architecture Specification
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2.5.1.42 PIDRS Register (Offset = FD4h) [Reset = 00000000h]
PIDRS is shown in Table 2-45.

Return to the Summary Table.

Provides CoreSight discovery information for the ITM

Table 2-45. PIDRS5 Register Field Descriptions

Bit Field Type Reset Description
31-0 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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2.5.1.43 PIDR6 Register (Offset = FD8h) [Reset = 00000000h]

PIDRG6 is shown in Table 2-46.
Return to the Summary Table.

Provides CoreSight discovery information for the ITM

Table 2-46. PIDR6 Register Field Descriptions

Bit

Field

Type

Reset

Description

31-0

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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2.5.1.44 PIDRY7 Register (Offset = FDCh) [Reset = 00000000h]
PIDRY is shown in Table 2-47.

Return to the Summary Table.

Provides CoreSight discovery information for the ITM

Table 2-47. PIDR7 Register Field Descriptions

Bit Field Type Reset Description
31-0 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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2.5.1.45 PIDRO Register (Offset = FEOh) [Reset = 00000000h]

PIDRO is shown in Table 2-48.
Return to the Summary Table.
Provides CoreSight discovery information for the ITM

Table 2-48. PIDRO Register Field Descriptions

Bit Field Type Reset Description

31-8 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.

7-0 PART_O R Oh See CoreSight Architecture Specification
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2.5.1.46 PIDR1 Register (Offset = FE4h) [Reset = 00000000h]
PIDR1 is shown in Table 2-49.
Return to the Summary Table.
Provides CoreSight discovery information for the ITM
Table 2-49. PIDR1 Register Field Descriptions

Bit Field Type Reset Description
31-8 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.
7-4 DES 0 R Oh See CoreSight Architecture Specification
3-0 PART _1 R Oh See CoreSight Architecture Specification
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2.5.1.47 PIDR2 Register (Offset = FE8h) [Reset = 00000000h]

PIDR2 is shown in Table 2-50.
Return to the Summary Table.

Provides CoreSight discovery information for the ITM

Table 2-50. PIDR2 Register Field Descriptions

Bit Field Type Reset Description
31-8 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.
7-4 REVISION R Oh See CoreSight Architecture Specification
3 JEDEC R Oh See CoreSight Architecture Specification
2-0 DES_1 R Oh See CoreSight Architecture Specification
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2.5.1.48 PIDR3 Register (Offset = FECh) [Reset = 00000000h]
PIDRS is shown in Table 2-51.
Return to the Summary Table.
Provides CoreSight discovery information for the ITM
Table 2-51. PIDR3 Register Field Descriptions

Bit Field Type Reset Description
31-8 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.
7-4 REVAND R Oh See CoreSight Architecture Specification
3-0 CMOD R Oh See CoreSight Architecture Specification
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2.5.1.49 CIDRO Register (Offset = FFOh) [Reset = 00000000h]

CIDRO is shown in Table 2-52.
Return to the Summary Table.
Provides CoreSight discovery information for the ITM

Table 2-52. CIDRO Register Field Descriptions

Bit Field Type Reset Description

31-8 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.

7-0 PRMBL_0 R Oh See CoreSight Architecture Specification
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2.5.1.50 CIDR1 Register (Offset = FF4h) [Reset = 00000000h]
CIDR1 is shown in Table 2-53.
Return to the Summary Table.
Provides CoreSight discovery information for the ITM
Table 2-53. CIDR1 Register Field Descriptions

Bit Field Type Reset Description
31-8 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.
7-4 CLASS R Oh See CoreSight Architecture Specification
3-0 PRMBL_1 R Oh See CoreSight Architecture Specification
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2.5.1.51 CIDR2 Register (Offset = FF8h) [Reset = 00000000h]

CIDR2 is shown in Table 2-54.
Return to the Summary Table.
Provides CoreSight discovery information for the ITM

Table 2-54. CIDR2 Register Field Descriptions

Bit Field Type Reset Description

31-8 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.

7-0 PRMBL_2 R Oh See CoreSight Architecture Specification
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2.5.1.52 CIDR3 Register (Offset = FFCh) [Reset = 00000000h]
CIDRS is shown in Table 2-55.

Return to the Summary Table.

Provides CoreSight discovery information for the ITM

Table 2-55. CIDR3 Register Field Descriptions

Bit Field Type Reset Description
31-8 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.
7-0 PRMBL_3 R Oh See CoreSight Architecture Specification
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2.5.2 CPU_DWT Registers

Table 2-56 lists the memory-mapped registers for the CPU_DWT registers. All register offset addresses not
listed in Table 2-56 should be considered as reserved locations and the register contents should not be modified.

Table 2-56. CPU_DWT Registers

Offset Acronym Register Name Section
Oh CTRL Provides configuration and status information for the DWT Section 2.5.2.1
unit, and used to control features of the unit
4h CYCCNT Shows or sets the value of the processor cycle counter, Section 2.5.2.2
CYCCNT
8h CPICNT CPI Count Register Section 2.5.2.3
Ch EXCCNT Counts the total cycles spent in exception processing Section 2.5.2.4
10h SLEEPCNT Sleep Count Register Section 2.5.2.5
14h LSUCNT Increments on the additional cycles required to execute all Section 2.5.2.6
load or store instructions
18h FOLDCNT Increments on the additional cycles required to execute all Section 2.5.2.7
load or store instructions
1Ch PCSR Program Counter Sample Register Section 2.5.2.8
28h FUNCTIONO Controls the operation of watchpoint comparator 0 Section 2.5.2.9
38h FUNCTION1 Controls the operation of watchpoint comparator 1 Section 2.5.2.10
48h FUNCTION2 Controls the operation of watchpoint comparator 2 Section 2.5.2.11
58h FUNCTION3 Controls the operation of watchpoint comparator 3 Section 2.5.2.12
FBCh DEVARCH Provides CoreSight discovery information for the DWT Section 2.5.2.13
FCCh DEVTYPE Provides CoreSight discovery information for the DWT Section 2.5.2.14
FDOh PIDR4 Provides CoreSight discovery information for the DWT Section 2.5.2.15
FD4h PIDR5 Provides CoreSight discovery information for the DWT Section 2.5.2.16
FD8h PIDR6 Provides CoreSight discovery information for the DWT Section 2.5.2.17
FDCh PIDR7 Provides CoreSight discovery information for the DWT Section 2.5.2.18
FEOh PIDRO Provides CoreSight discovery information for the DWT Section 2.5.2.19
FE4h PIDR1 Provides CoreSight discovery information for the DWT Section 2.5.2.20
FE8h PIDR2 Provides CoreSight discovery information for the DWT Section 2.5.2.21
FECh PIDR3 Provides CoreSight discovery information for the DWT Section 2.5.2.22
FFOh CIDRO Provides CoreSight discovery information for the DWT Section 2.5.2.23
FF4h CIDR1 Provides CoreSight discovery information for the DWT Section 2.5.2.24
FF8h CIDR2 Provides CoreSight discovery information for the DWT Section 2.5.2.25
FFCh CIDR3 Provides CoreSight discovery information for the DWT Section 2.5.2.26

Complex bit access types are encoded to fit into small table cells. Table 2-57 shows the codes that are used for

access types in this section.

Table 2-57. CPU_DWT 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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2.5.2.1 CTRL Register (Offset = 0h) [Reset = 00000000h]

CTRL is shown in Table 2-58.

Return to the Summary Table.

Provides configuration and status information for the DWT unit, and used to control features of the unit
Table 2-58. CTRL Register Field Descriptions

Bit Field Type Reset Description
31-28 NUMCOMP R Oh Number of DWT comparators implemented
27 NOTRCPKT R Oh Indicates whether the implementation does not support trace
26 NOEXTTRIG R Oh Reserved, RAZ
25 NOCYCCNT R Oh Indicates whether the implementation does not include a cycle
counter
24 NOPRFCNT R Oh Indicates whether the implementation does not include the profiling
counters
23 CYCDISS R Oh Controls whether the cycle counter is disabled in Secure state
22 CYCEVTENA R Oh Enables Event Counter packet generation on POSTCNT underflow
21 FOLDEVTENA R Oh Enables DWT_FOLDCNT counter
20 LSUEVTENA R Oh Enables DWT_LSUCNT counter
19 SLEEPEVTENA R Oh Enable DWT_SLEEPCNT counter
18 EXCEVTENA R Oh Enables DWT_EXCCNT counter
17 CPIEVTENA R Oh Enables DWT_CPICNT counter
16 EXTTRCENA R Oh Enables generation of Exception Trace packets
15-13 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 PCSAMPLENA R Oh Enables use of POSTCNT counter as a timer for Periodic PC
Sample packet generation
11-10 SYNCTAP R Oh Selects the position of the synchronization packet counter tap on the
CYCCNT counter. This determines the Synchronization packet rate
9 CYCTAP R Oh Selects the position of the POSTCNT tap on the CYCCNT counter
8-5 POSTINIT R Oh Initial value for the POSTCNT counter
4-1 POSTPRESET R Oh Reload value for the POSTCNT counter
0 CYCCNTENA R Oh Enables CYCCNT
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2.5.2.2 CYCCNT Register (Offset = 4h) [Reset = 00000000h]
CYCCNT is shown in Table 2-59.
Return to the Summary Table.
Shows or sets the value of the processor cycle counter, CYCCNT
Table 2-59. CYCCNT Register Field Descriptions
Bit Field Type Reset Description
31-0 CYCCNT 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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2.5.2.3 CPICNT Register (Offset = 8h) [Reset = 00000000h]
CPICNT is shown in Table 2-60.

Return to the Summary Table.

CPI Count Register

Table 2-60. CPICNT Register Field Descriptions

Bit Field Type Reset Description

31-8 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.

7-0 CPICNT R/W Oh Counts one on each cycle when all of the following are true:

- 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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2.5.2.4 EXCCNT Register (Offset = Ch) [Reset = 00000000h]
EXCCNT is shown in Table 2-61.
Return to the Summary Table.
Counts the total cycles spent in exception processing
Table 2-61. EXCCNT Register Field Descriptions
Bit Field Type Reset Description
31-8 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.

7-0 EXCCNT 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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2.5.2.5 SLEEPCNT Register (Offset = 10h) [Reset = 00000000h]
SLEEPCNT is shown in Table 2-62.

Return to the Summary Table.

Sleep Count Register
Table 2-62. SLEEPCNT Register Field Descriptions
Bit Field Type Reset Description
31-8 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.
7-0 SLEEPCNT 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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2.5.2.6 LSUCNT Register (Offset = 14h) [Reset = 00000000h]
LSUCNT is shown in Table 2-63.

Return to the Summary Table.

Increments on the additional cycles required to execute all load or store instructions
Table 2-63. LSUCNT Register Field Descriptions

Bit Field Type Reset Description

31-8 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.

7-0 LSUCNT 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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2.5.2.7 FOLDCNT Register (Offset = 18h) [Reset = 00000000h]

FOLDCNT is shown in Table 2-64.

Return to the Summary Table.

Increments on the additional cycles required to execute all load or store instructions
Table 2-64. FOLDCNT Register Field Descriptions

Bit Field Type Reset Description

31-8 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.

7-0 FOLDCNT 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

SWCU194 — MARCH 2023 CC13x4x10, CC26x4x10 SimpleLink™ Wireless MCU 131
Submit Document Feedback
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU194
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU194&partnum=

13 TEXAS
INSTRUMENTS

Arm® Cortex®-M33 Processor with FPU www.ti.com

2.5.2.8 PCSR Register (Offset = 1Ch) [Reset = 00000000h]
PCSR is shown in Table 2-65.
Return to the Summary Table.
Program Counter Sample Register
Table 2-65. PCSR Register Field Descriptions

Bit Field Type Reset Description
31-0 EIASAMPLE R Oh The possible values of this field are:
OxFFFFFFFF

One of the following is true:

- 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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2.5.2.9 FUNCTIONO Register (Offset = 28h) [Reset = 00000000h]
FUNCTIONO is shown in Table 2-66.
Return to the Summary Table.
Controls the operation of watchpoint comparator O
Table 2-66. FUNCTIONO Register Field Descriptions

Bit Field Type Reset Description
31-27 ID R Oh Identifies the capabilities for MATCH for comparator *n
26-25 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.
24 MATCHED R Oh Set to 1 when the comparator matches
23-12 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.
11-10 DATAVSIZE R/W Oh Defines the size of the object being watched for by Data Value and
Data Address comparators
9-6 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.
5-4 ACTION 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 R/W Oh Controls the type of match generated by this comparator
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2.5.2.10 FUNCTION1 Register (Offset = 38h) [Reset = 00000000h]
FUNCTION1 is shown in Table 2-67.
Return to the Summary Table.
Controls the operation of watchpoint comparator 1
Table 2-67. FUNCTION1 Register Field Descriptions
Bit Field Type Reset Description
31-27 ID R Oh Identifies the capabilities for MATCH for comparator *n
26-25 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.
24 MATCHED R Oh Set to 1 when the comparator matches
23-12 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.
11-10 DATAVSIZE R/W Oh Defines the size of the object being watched for by Data Value and
Data Address comparators
9-6 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.
5-4 ACTION 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 R/W Oh Controls the type of match generated by this comparator
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2.5.2.11 FUNCTION2 Register (Offset = 48h) [Reset = 00000000h]
FUNCTIONZ is shown in Table 2-68.
Return to the Summary Table.
Controls the operation of watchpoint comparator 2
Table 2-68. FUNCTION2 Register Field Descriptions

Bit Field Type Reset Description
31-27 ID R Oh Identifies the capabilities for MATCH for comparator *n
26-25 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.
24 MATCHED R Oh Set to 1 when the comparator matches
23-12 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.
11-10 DATAVSIZE R/W Oh Defines the size of the object being watched for by Data Value and
Data Address comparators
9-6 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.
5-4 ACTION 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 R/W Oh Controls the type of match generated by this comparator
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2.5.2.12 FUNCTIONS3 Register (Offset = 58h) [Reset = 00000000h]
FUNCTIONS is shown in Table 2-69.
Return to the Summary Table.
Controls the operation of watchpoint comparator 3
Table 2-69. FUNCTIONS3 Register Field Descriptions
Bit Field Type Reset Description
31-27 ID R Oh Identifies the capabilities for MATCH for comparator *n
26-25 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.
24 MATCHED R Oh Set to 1 when the comparator matches
23-12 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.
11-10 DATAVSIZE R/W Oh Defines the size of the object being watched for by Data Value and
Data Address comparators
9-6 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.
5-4 ACTION 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 R/W Oh Controls the type of match generated by this comparator
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2.5.2.13 DEVARCH Register (Offset = FBCh) [Reset = 00000000h]
DEVARCH is shown in Table 2-70.

Return to the Summary Table.

Provides CoreSight discovery information for the DWT

Table 2-70. DEVARCH Register Field Descriptions
Bit Field Type Reset Description

31-21 ARCHITECT R Oh 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 Oh Defines that the DEVARCH register is present
19-16 REVISION R Oh Defines the architecture revision of the component
15-12 ARCHVER R Oh Defines the architecture version of the component
11-0 ARCHPART R Oh Defines the architecture of the component
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2.5.2.14 DEVTYPE Register (Offset = FCCh) [Reset = 00000000h]
DEVTYPE is shown in Table 2-71.
Return to the Summary Table.
Provides CoreSight discovery information for the DWT
Table 2-71. DEVTYPE Register Field Descriptions
Bit Field Type Reset Description
31-8 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.
7-4 SuUB R Oh Component sub-type
3-0 MAJOR R Oh Component major type
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2.5.2.15 PIDR4 Register (Offset = FDOh) [Reset = 00000000h]
PIDR4 is shown in Table 2-72.
Return to the Summary Table.
Provides CoreSight discovery information for the DWT
Table 2-72. PIDR4 Register Field Descriptions

Bit Field Type Reset Description
31-8 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.
7-4 SIZE R Oh See CoreSight Architecture Specification
3-0 DES 2 R Oh See CoreSight Architecture Specification
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2.5.2.16 PIDRS5 Register (Offset = FD4h) [Reset = 00000000h]

PIDRS is shown in Table 2-73.
Return to the Summary Table.

Provides CoreSight discovery information for the DWT

Table 2-73. PIDRS5 Register Field Descriptions

Bit

Field

Type

Reset

Description

31-0

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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2.5.2.17 PIDR6 Register (Offset = FD8h) [Reset = 00000000h]
PIDRG6 is shown in Table 2-74.

Return to the Summary Table.

Provides CoreSight discovery information for the DWT

Table 2-74. PIDR6 Register Field Descriptions

Bit Field Type Reset Description
31-0 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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2.5.2.18 PIDR7 Register (Offset = FDCh) [Reset = 00000000h]

PIDRY is shown in Table 2-75.
Return to the Summary Table.

Provides CoreSight discovery information for the DWT

Table 2-75. PIDR7 Register Field Descriptions

Bit

Field

Type

Reset

Description

31-0

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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2.5.2.19 PIDRO Register (Offset = FEOh) [Reset = 00000000h]
PIDRO is shown in Table 2-76.

Return to the Summary Table.

Provides CoreSight discovery information for the DWT

Table 2-76. PIDRO Register Field Descriptions

Bit Field Type Reset Description
31-8 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.
7-0 PART_O R Oh See CoreSight Architecture Specification
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2.5.2.20 PIDR1 Register (Offset = FE4h) [Reset = 00000000h]
PIDR1 is shown in Table 2-77.
Return to the Summary Table.
Provides CoreSight discovery information for the DWT
Table 2-77. PIDR1 Register Field Descriptions
Bit Field Type Reset Description
31-8 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.
7-4 DES 0 R Oh See CoreSight Architecture Specification
3-0 PART _1 R Oh See CoreSight Architecture Specification
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2.5.2.21 PIDR2 Register (Offset = FE8h) [Reset = 00000000h]
PIDR2 is shown in Table 2-78.
Return to the Summary Table.
Provides CoreSight discovery information for the DWT
Table 2-78. PIDR2 Register Field Descriptions

Bit Field Type Reset Description
31-8 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.
7-4 REVISION R Oh See CoreSight Architecture Specification
3 JEDEC R Oh See CoreSight Architecture Specification
2-0 DES_1 R Oh See CoreSight Architecture Specification
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2.5.2.22 PIDR3 Register (Offset = FECh) [Reset = 00000000h]
PIDR3 is shown in Table 2-79.
Return to the Summary Table.
Provides CoreSight discovery information for the DWT
Table 2-79. PIDR3 Register Field Descriptions
Bit Field Type Reset Description
31-8 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.
7-4 REVAND R Oh See CoreSight Architecture Specification
3-0 CMOD R Oh See CoreSight Architecture Specification
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2.5.2.23 CIDRO Register (Offset = FFOh) [Reset = 00000000h]
CIDRO is shown in Table 2-80.

Return to the Summary Table.

Provides CoreSight discovery information for the DWT

Table 2-80. CIDRO Register Field Descriptions

Bit Field Type Reset Description
31-8 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.
7-0 PRMBL_0 R Oh See CoreSight Architecture Specification
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2.5.2.24 CIDR1 Register (Offset = FF4h) [Reset = 00000000h]
CIDR1 is shown in Table 2-81.
Return to the Summary Table.
Provides CoreSight discovery information for the DWT
Table 2-81. CIDR1 Register Field Descriptions
Bit Field Type Reset Description
31-8 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.
7-4 CLASS R Oh See CoreSight Architecture Specification
3-0 PRMBL_1 R Oh See CoreSight Architecture Specification
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2.5.2.25 CIDR2 Register (Offset = FF8h) [Reset = 00000000h]
CIDR2 is shown in Table 2-82.

Return to the Summary Table.

Provides CoreSight discovery information for the DWT

Table 2-82. CIDR2 Register Field Descriptions

Bit Field Type Reset Description
31-8 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.
7-0 PRMBL_2 R Oh See CoreSight Architecture Specification
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2.5.2.26 CIDR3 Register (Offset = FFCh) [Reset = 00000000h]

CIDRS is shown in Table 2-83.
Return to the Summary Table.
Provides CoreSight discovery information for the DWT

Table 2-83. CIDR3 Register Field Descriptions

Bit Field Type Reset Description

31-8 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.

7-0 PRMBL_3 R Oh See CoreSight Architecture Specification
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2.5.3 CPU_SYSTICK Registers

Table 2-84 lists the memory-mapped registers for the CPU_SYSTICK registers. All register offset addresses not
listed in Table 2-84 should be considered as reserved locations and the register contents should not be modified.

Table 2-84. CPU_SYSTICK Registers

Offset Acronym Register Name Section

Oh CSR Controls the SysTick timer and provides status data Section 2.5.3.1
‘FTSSS

4h RVR Provides access SysTick timer counter reload value Section 2.5.3.2
‘FTSSS

8h CVR Reads or clears the SysTick timer current counter value Section 2.5.3.3
‘FTSSS

Ch CALIB Reads the SysTick timer calibration value and parameters Section 2.5.3.4
‘FTSSS

Complex bit access types are encoded to fit into small table cells. Table 2-85 shows the codes that are used for

access types in this section.

Table 2-85. CPU_SYSTICK Access Type Codes

Access Type ‘Code ‘Description
Read Type

R R |Read

Write Type

W W | write

Reset or Default Value

Value after reset or the default

-n
value
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2.5.3.1 CSR Register (Offset = 0h) [Reset = 00000000h]

CSR is shown in Table 2-86.

Return to the Summary Table.

Controls the SysTick timer and provides status data "FTSSS

Table 2-86. CSR Register Field Descriptions

Bit Field Type Reset Description
31-17 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.
16 COUNTFLAG R/wW Oh Indicates whether the counter has counted to zero since the last read
of this register
15-3 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.
2 CLKSOURCE R/W Oh Indicates the SysTick clock source
TICKINT R/W Oh Indicates whether counting to 0 causes the status of the SysTick
exception to change to pending
0 ENABLE R/W Oh Indicates the enabled status of the SysTick counter
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2.5.3.2 RVR Register (Offset = 4h) [Reset = 00000000h]
RVR is shown in Table 2-87.

Return to the Summary Table.

Provides access SysTick timer counter reload value "FTSSS

Table 2-87. RVR Register Field Descriptions

Bit Field Type Reset Description
31-24 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.
23-0 RELOAD R/W Oh The value to load into the SYST_CVR "'FTSSS when the counter
reaches 0
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2.5.3.3 CVR Register (Offset = 8h) [Reset = 00000000h]

CVR is shown in Table 2-88.

Return to the Summary Table.

Reads or clears the SysTick timer current counter value 'FTSSS

Table 2-88. CVR Register Field Descriptions

Bit Field Type Reset Description
31-24 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.
23-0 CURRENT w Oh Writing any value clears the SysTick timer counter "FTSSS to zero
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2.5.3.4 CALIB Register (Offset = Ch) [Reset = 00000000h]

CALIB is shown in Table 2-89.

Return to the Summary Table.

Reads the SysTick timer calibration value and parameters 'FTSSS
Table 2-89. CALIB Register Field Descriptions

Bit Field Type Reset Description
31 NOREF R Oh Indicates whether the IMPLEMENTATION DEFINED reference clock
is implemented
30 SKEW R Oh Indicates whether the 10ms calibration value is exact
29-24 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.
23-0 TENMS R Oh Optionally, holds a reload value to be used for 10ms (100Hz)
timing, subject to system clock skew errors. If this field is zero, the
calibration value is not known
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2.5.4 CPU_NVIC Registers

Table 2-90 lists the memory-mapped registers for the CPU_NVIC registers. All register offset addresses not
listed in Table 2-90 should be considered as reserved locations and the register contents should not be modified.

Table 2-90. CPU_NVIC Registers

Offset Acronym Register Name Section
Oh ISERO Enables or reads the enabled state of each group of 32 Section 2.5.4.1
interrupts
4h ISER1 Enables or reads the enabled state of each group of 32 Section 2.5.4.2
interrupts
80h ICERO Clears or reads the enabled state of each group of 32 Section 2.5.4.3
interrupts
84h ICER1 Clears or reads the enabled state of each group of 32 Section 2.5.4.4
interrupts
100h ISPRO Enables or reads the pending state of each group of 32 Section 2.5.4.5
interrupts
104h ISPR1 Enables or reads the pending state of each group of 32 Section 2.5.4.6
interrupts
180h ICPRO Clears or reads the pending state of each group of 32 Section 2.5.4.7
interrupts
184h ICPR1 Clears or reads the pending state of each group of 32 Section 2.5.4.8
interrupts
200h IABRO For each group of 32 interrupts, shows the active state of Section 2.5.4.9
each interrupt
204h IABR1 For each group of 32 interrupts, shows the active state of Section 2.5.4.10
each interrupt
280h ITNSO For each group of 32 interrupts, determines whether each Section 2.5.4.11
interrupt targets Non-secure or Secure state
284h ITNS1 For each group of 32 interrupts, determines whether each Section 2.5.4.12
interrupt targets Non-secure or Secure state
300h IPRO Sets or reads interrupt priorities Section 2.5.4.13
304h IPR1 Sets or reads interrupt priorities Section 2.5.4.14
308h IPR2 Sets or reads interrupt priorities Section 2.5.4.15
30Ch IPR3 Sets or reads interrupt priorities Section 2.5.4.16
310h IPR4 Sets or reads interrupt priorities Section 2.5.4.17
314h IPR5 Sets or reads interrupt priorities Section 2.5.4.18
318h IPR6 Sets or reads interrupt priorities Section 2.5.4.19
31Ch IPR7 Sets or reads interrupt priorities Section 2.5.4.20
320h IPR8 Sets or reads interrupt priorities Section 2.5.4.21
324h IPR9 Sets or reads interrupt priorities Section 2.5.4.22
328h IPR10 Sets or reads interrupt priorities Section 2.5.4.23
32Ch IPR11 Sets or reads interrupt priorities Section 2.5.4.24

Complex bit access types are encoded to fit into small table cells. Table 2-91 shows the codes that are used for
access types in this section.
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Table 2-91. CPU_NVIC 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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2.5.4.1 ISERO Register (Offset = 0h) [Reset = 00000000h]

ISERO is shown in Table 2-92.

Return to the Summary Table.

Enables or reads the enabled state of each group of 32 interrupts

Table 2-92. ISERO Register Field Descriptions

Bit

Field

Type

Reset

Description

31-0

SETENA

R

Oh

For SETENA[m] in NVIC_ISER*n, indicates whether interrupt 32*n +

m is enabled

158 CC13x4x10, CC26x4x10 SimpleLink™ Wireless MCU

Copyright © 2023 Texas Instruments Incorporated

SWCU194 — MARCH 2023
Submit Document Feedback


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU194
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU194&partnum=

13 TEXAS
INSTRUMENTS

www.ti.com Arm® Cortex®-M33 Processor with FPU

2.5.4.2 ISER1 Register (Offset = 4h) [Reset = 00000000h]
ISER1 is shown in Table 2-93.
Return to the Summary Table.
Enables or reads the enabled state of each group of 32 interrupts
Table 2-93. ISER1 Register Field Descriptions

Bit Field Type Reset Description
31-16 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.
15-0 SETENA R Oh For SETENA[m] in NVIC_ISER*n, indicates whether interrupt 32*n +
m is enabled
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2.5.4.3 ICERO Register (Offset = 80h) [Reset = 00000000h]

ICERO is shown in Table 2-94.

Return to the Summary Table.

Clears or reads the enabled state of each group of 32 interrupts

Table 2-94. ICERO Register Field Descriptions

Bit

Field

Type

Reset

Description

31-0

CLRENA

R

Oh

For CLRENA[m] in NVIC_ICER*n, indicates whether interrupt 32*n +

m is enabled
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2.5.4.4 ICER1 Register (Offset = 84h) [Reset = 00000000h]
ICER1 is shown in Table 2-95.
Return to the Summary Table.
Clears or reads the enabled state of each group of 32 interrupts
Table 2-95. ICER1 Register Field Descriptions

Bit Field Type Reset Description
31-16 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.
15-0 CLRENA R Oh For CLRENA[m] in NVIC_ICER*n, indicates whether interrupt 32*n +
m is enabled
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2.5.4.5 ISPRO Register (Offset = 100h) [Reset = 00000000h]

ISPRO is shown in Table 2-96.

Return to the Summary Table.

Enables or reads the pending state of each group of 32 interrupts

Table 2-96. ISPRO Register Field Descriptions

Bit Field

Type

Reset

Description

31-0 SETPEND

R

Oh

For SETPEND[m] in NVIC_ISPR*n, indicates whether interrupt 32*n
+ m is pending
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2.5.4.6 ISPR1 Register (Offset = 104h) [Reset = 00000000h]

ISPR1 is shown in Table 2-97.

Return to the Summary Table.

Enables or reads the pending state of each group of 32 interrupts

Table 2-97. ISPR1 Register Field Descriptions

Bit Field Type Reset Description
31-16 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.
15-0 SETPEND R Oh For SETPEND[m] in NVIC_ISPR*n, indicates whether interrupt 32*n
+ m is pending
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2.5.4.7 ICPRO Register (Offset = 180h) [Reset = 00000000h]
ICPRO is shown in Table 2-98.
Return to the Summary Table.
Clears or reads the pending state of each group of 32 interrupts
Table 2-98. ICPRO Register Field Descriptions
Bit Field Type Reset Description
31-0 CLRPEND R Oh For CLRPEND[m] in NVIC_ICPR*n, indicates whether interrupt 32*n
+ m is pending
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2.5.4.8 ICPR1 Register (Offset = 184h) [Reset = 00000000h]

ICPR1 is shown in Table 2-99.

Return to the Summary Table.

Clears or reads the pending state of each group of 32 interrupts

Table 2-99. ICPR1 Register Field Descriptions

Bit Field Type Reset Description
31-16 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.
15-0 CLRPEND R Oh For CLRPEND[m] in NVIC_ICPR*n, indicates whether interrupt 32*n
+ m is pending
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2.5.4.9 IABRO Register (Offset = 200h) [Reset = 00000000h]
IABRO is shown in Table 2-100.

Return to the Summary Table.

For each group of 32 interrupts, shows the active state of each interrupt

Table 2-100. IABRO Register Field Descriptions

Bit

Field

Type

Reset

Description

31-0

ACTIVE

R

Oh

For ACTIVE[m] in NVIC_IABR*n, indicates the active state for
interrupt 32*n+m
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2.5.4.10 IABR1 Register (Offset = 204h) [Reset = 00000000h]
IABR1 is shown in Table 2-101.
Return to the Summary Table.
For each group of 32 interrupts, shows the active state of each interrupt
Table 2-101. IABR1 Register Field Descriptions

Bit Field Type Reset Description
31-16 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.
15-0 ACTIVE R Oh For ACTIVE[m] in NVIC_IABR*n, indicates the active state for
interrupt 32*n+m
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2.5.4.11 ITNSO Register (Offset = 280h) [Reset = 00000000h]
ITNSO is shown in Table 2-102.

Return to the Summary Table.

For each group of 32 interrupts, determines whether each interrupt targets Non-secure or Secure state

Table 2-102. ITNSO Register Field Descriptions
Bit Field Type Reset Description
31-0 ITNS R/W Oh

For ITNS[m] in NVIC_ITNS*n, the target Security state for interrupt
32*n+m
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2.5.4.12 ITNS1 Register (Offset = 284h) [Reset = 00000000h]

ITNS1 is shown in Table 2-103.

Return to the Summary Table.

For each group of 32 interrupts, determines whether each interrupt targets Non-secure or Secure state
Table 2-103. ITNS1 Register Field Descriptions

Bit Field Type Reset Description
31-16 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.
15-0 ITNS R/W Oh For ITNS[m] in NVIC_ITNS*n, the target Security state for interrupt
32*n+m
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2.5.4.13 IPRO Register (Offset = 300h) [Reset = 00000000h]

IPRO is shown in Table 2-104.
Return to the Summary Table.

Sets or reads interrupt priorities

Table 2-104. IPRO Register Field Descriptions

Bit Field Type Reset Description
31-24 PRI_N3 R/W Oh For register NVIC_IPR*0, the priority of interrupt number 4*0+3, or is
RESO if the PE does not implement this interrupt
23-16 PRI_N2 R/W Oh For register NVIC_IPR*0, the priority of interrupt number 4*0+2, or is
RESO if the PE does not implement this interrupt
15-8 PRI_N1 R/W Oh For register NVIC_IPR*0, the priority of interrupt number 4*0+1, or is
RESO if the PE does not implement this interrupt
7-0 PRI_NO R/W Oh For register NVIC_IPR*0, the priority of interrupt number 4*0+0, or is
RESO if the PE does not implement this interrupt
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2.5.4.14 IPR1 Register (Offset = 304h) [Reset = 00000000h]

IPR1 is shown in Table 2-105.
Return to the Summary Table.

Sets or reads interrupt priorities

Table 2-105. IPR1 Register Field Descriptions

Bit Field Type Reset Description
31-24 PRI_N3 R/W Oh For register NVIC_IPR*1, the priority of interrupt number 4*1+3, or is
RESO if the PE does not implement this interrupt
23-16 PRI_N2 R/W Oh For register NVIC_IPR*1, the priority of interrupt number 4*1+2, or is
RESO if the PE does not implement this interrupt
15-8 PRI_N1 R/W Oh For register NVIC_IPR*1, the priority of interrupt number 4*1+1, or is
RESO if the PE does not implement this interrupt
7-0 PRI_NO R/W Oh For register NVIC_IPR*1, the priority of interrupt number 4*1+0, or is
RESO if the PE does not implement this interrupt
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2.5.4.15 IPR2 Register (Offset = 308h) [Reset = 00000000h]

IPR2 is shown in Table 2-106.
Return to the Summary Table.

Sets or reads interrupt priorities

Table 2-106. IPR2 Register Field Descriptions

Bit Field Type Reset Description
31-24 PRI_N3 R/W Oh For register NVIC_IPR*2, the priority of interrupt number 4*2+3, or is
RESO if the PE does not implement this interrupt
23-16 PRI_N2 R/W Oh For register NVIC_IPR*2, the priority of interrupt number 4*2+2, or is
RESO if the PE does not implement this interrupt
15-8 PRI_N1 R/W Oh For register NVIC_IPR*2, the priority of interrupt number 4*2+1, or is
RESO if the PE does not implement this interrupt
7-0 PRI_NO R/W Oh For register NVIC_IPR*2, the priority of interrupt number 4*2+0, or is
RESO if the PE does not implement this interrupt
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2.5.4.16 IPR3 Register (Offset = 30Ch) [Reset = 00000000h]

IPR3 is shown in Table 2-107.
Return to the Summary Table.

Sets or reads interrupt priorities

Table 2-107. IPR3 Register Field Descriptions

Bit Field Type Reset Description
31-24 PRI_N3 R/W Oh For register NVIC_IPR*3, the priority of interrupt number 4*3+3, or is
RESO if the PE does not implement this interrupt
23-16 PRI_N2 R/W Oh For register NVIC_IPR*3, the priority of interrupt number 4*3+2, or is
RESO if the PE does not implement this interrupt
15-8 PRI_N1 R/W Oh For register NVIC_IPR*3, the priority of interrupt number 4*3+1, or is
RESO if the PE does not implement this interrupt
7-0 PRI_NO R/W Oh For register NVIC_IPR*3, the priority of interrupt number 4*3+0, or is
RESO if the PE does not implement this interrupt
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2.5.4.17 IPR4 Register (Offset = 310h) [Reset = 00000000h]

IPR4 is shown in Table 2-108.
Return to the Summary Table.

Sets or reads interrupt priorities

Table 2-108. IPR4 Register Field Descriptions

Bit Field Type Reset Description
31-24 PRI_N3 R/W Oh For register NVIC_IPR*4, the priority of interrupt number 4*4+3, or is
RESO if the PE does not implement this interrupt
23-16 PRI_N2 R/W Oh For register NVIC_IPR*4, the priority of interrupt number 4*4+2, or is
RESO if the PE does not implement this interrupt
15-8 PRI_N1 R/W Oh For register NVIC_IPR*4, the priority of interrupt number 4*4+1, or is
RESO if the PE does not implement this interrupt
7-0 PRI_NO R/W Oh For register NVIC_IPR*4, the priority of interrupt number 4*4+0, or is
RESO if the PE does not implement this interrupt
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2.5.4.18 IPRS5 Register (Offset = 314h) [Reset = 00000000h]

IPRS5 is shown in Table 2-109.
Return to the Summary Table.

Sets or reads interrupt priorities

Table 2-109. IPR5 Register Field Descriptions

Bit Field Type Reset Description
31-24 PRI_N3 R/W Oh For register NVIC_IPR*5, the priority of interrupt number 4*5+3, or is
RESO if the PE does not implement this interrupt
23-16 PRI_N2 R/W Oh For register NVIC_IPR*5, the priority of interrupt number 4*5+2, or is
RESO if the PE does not implement this interrupt
15-8 PRI_N1 R/W Oh For register NVIC_IPR*5, the priority of interrupt number 4*5+1, or is
RESO if the PE does not implement this interrupt
7-0 PRI_NO R/W Oh For register NVIC_IPR*5, the priority of interrupt number 4*5+0, or is
RESO if the PE does not implement this interrupt
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2.5.4.19 IPR6 Register (Offset = 318h) [Reset = 00000000h]

IPRG6 is shown in Table 2-110.
Return to the Summary Table.

Sets or reads interrupt priorities

Table 2-110. IPR6 Register Field Descriptions

Bit Field Type Reset Description
31-24 PRI_N3 R/W Oh For register NVIC_IPR*6, the priority of interrupt number 4*6+3, or is
RESO if the PE does not implement this interrupt
23-16 PRI_N2 R/W Oh For register NVIC_IPR*8, the priority of interrupt number 4*6+2, or is
RESO if the PE does not implement this interrupt
15-8 PRI_N1 R/W Oh For register NVIC_IPR*8, the priority of interrupt number 4*6+1, or is
RESO if the PE does not implement this interrupt
7-0 PRI_NO R/W Oh For register NVIC_IPR*6, the priority of interrupt number 4*6+0, or is
RESO if the PE does not implement this interrupt
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2.5.4.20 IPR7 Register (Offset = 31Ch) [Reset = 00000000h]

IPRY is shown in Table 2-111.
Return to the Summary Table.

Sets or reads interrupt priorities

Table 2-111. IPR7 Register Field Descriptions

Bit Field Type Reset Description
31-24 PRI_N3 R/W Oh For register NVIC_IPR*7, the priority of interrupt number 4*7+3, or is
RESO if the PE does not implement this interrupt
23-16 PRI_N2 R/W Oh For register NVIC_IPR*7, the priority of interrupt number 4*7+2, or is
RESO if the PE does not implement this interrupt
15-8 PRI_N1 R/W Oh For register NVIC_IPR*7, the priority of interrupt number 4*7+1, or is
RESO if the PE does not implement this interrupt
7-0 PRI_NO R/W Oh For register NVIC_IPR*7, the priority of interrupt number 4*7+0, or is
RESO if the PE does not implement this interrupt
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2.5.4.21 IPR8 Register (Offset = 320h) [Reset = 00000000h]

IPR8 is shown in Table 2-112.
Return to the Summary Table.

Sets or reads interrupt priorities

Table 2-112. IPR8 Register Field Descriptions

Bit Field Type Reset Description
31-24 PRI_N3 R/W Oh For register NVIC_IPR*8, the priority of interrupt number 4*8+3, or is
RESO if the PE does not implement this interrupt
23-16 PRI_N2 R/W Oh For register NVIC_IPR*8, the priority of interrupt number 4*8+2, or is
RESO if the PE does not implement this interrupt
15-8 PRI_N1 R/W Oh For register NVIC_IPR*8, the priority of interrupt number 4*8+1, or is
RESO if the PE does not implement this interrupt
7-0 PRI_NO R/W Oh For register NVIC_IPR*8, the priority of interrupt number 4*8+0, or is
RESO if the PE does not implement this interrupt
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2.5.4.22 IPR9 Register (Offset = 324h) [Reset = 00000000h]

IPR9 is shown in Table 2-113.
Return to the Summary Table.

Sets or reads interrupt priorities

Table 2-113. IPR9 Register Field Descriptions

Bit Field Type Reset Description
31-24 PRI_N3 R/W Oh For register NVIC_IPR*9, the priority of interrupt number 4*9+3, or is
RESO if the PE does not implement this interrupt
23-16 PRI_N2 R/W Oh For register NVIC_IPR*9, the priority of interrupt number 4*9+2, or is
RESO if the PE does not implement this interrupt
15-8 PRI_N1 R/W Oh For register NVIC_IPR*9, the priority of interrupt number 4*9+1, or is
RESO if the PE does not implement this interrupt
7-0 PRI_NO R/W Oh For register NVIC_IPR*9, the priority of interrupt number 4*9+0, or is
RESO if the PE does not implement this interrupt
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2.5.4.23 IPR10 Register (Offset = 328h) [Reset = 00000000h]

IPR10 is shown in Table 2-114.
Return to the Summary Table.

Sets or reads interrupt priorities

Table 2-114. IPR10 Register Field Descriptions

Bit Field Type Reset Description
31-24 PRI_N3 R/W Oh For register NVIC_IPR*10, the priority of interrupt number 4*10+3, or
is RESO if the PE does not implement this interrupt
23-16 PRI_N2 R/W Oh For register NVIC_IPR*10, the priority of interrupt number 4*10+2, or
is RESO if the PE does not implement this interrupt
15-8 PRI_N1 R/W Oh For register NVIC_IPR*10, the priority of interrupt number 4*10+1, or
is RESO if the PE does not implement this interrupt
7-0 PRI_NO R/W Oh For register NVIC_IPR*10, the priority of interrupt number 4*10+0, or
is RESO if the PE does not implement this interrupt
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2.5.4.24 IPR11 Register (Offset = 32Ch) [Reset = 00000000h]

IPR11 is shown in Table 2-115.
Return to the Summary Table.

Sets or reads interrupt priorities

Table 2-115. IPR11 Register Field Descriptions

Bit Field Type Reset Description
31-24 PRI_N3 R/W Oh For register NVIC_IPR*11, the priority of interrupt number 4*11+3, or
is RESO if the PE does not implement this interrupt
23-16 PRI_N2 R/W Oh For register NVIC_IPR*11, the priority of interrupt number 4*11+2, or
is RESO if the PE does not implement this interrupt
15-8 PRI_N1 R/W Oh For register NVIC_IPR*11, the priority of interrupt number 4*11+1, or
is RESO if the PE does not implement this interrupt
7-0 PRI_NO R/W Oh For register NVIC_IPR*11, the priority of interrupt number 4*11+0, or
is RESO if the PE does not implement this interrupt
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2.5.5 CPU_SCS Registers

Table 2-116 lists the memory-mapped registers for the CPU_SCS registers. All register offset addresses not
listed in Table 2-116 should be considered as reserved locations and the register contents should not be

modified.

Table 2-116. CPU_SCS Registers

Offset Acronym Register Name Section

Oh CPUID CPUID Base Section 2.5.5.1
4h ICSR Interrupt Control State Section 2.5.5.2
8h VTOR Vector Table Offset Section 2.5.5.3
Ch AIRCR Application Interrupt/Reset Control Section 2.5.5.4
10h SCR System Control Section 2.5.5.5
14h CCR Configuration Control Section 2.5.5.6
18h SHPR1 System Handlers 4-7 Priority Section 2.5.5.7
1Ch SHPR2 System Handlers 8-11 Priority Section 2.5.5.8
20h SHPR3 System Handlers 12-15 Priority Section 2.5.5.9
24h SHCSR System Handler Control and State Section 2.5.5.10
28h CFSR Configurable Fault Status Section 2.5.5.11
2Ch HFSR Hard Fault Status Section 2.5.5.12
30h DFSR Debug Fault Status Section 2.5.5.13
34h MMFAR Mem Manage Fault Address Section 2.5.5.14
38h BFAR Bus Fault Address Section 2.5.5.15
3Ch AFSR Auxiliary Fault Status Section 2.5.5.16
40h ID_PFRO Processor Feature 0 Section 2.5.5.17
44h ID_PFR1 Processor Feature 1 Section 2.5.5.18
48h ID_DFRO Debug Feature 0 Section 2.5.5.19
4Ch ID_AFRO Auxiliary Feature 0 Section 2.5.5.20
50h ID_MMFRO Memory Model Feature 0 Section 2.5.5.21
54h ID_MMFR1 Memory Model Feature 1 Section 2.5.5.22
58h ID_MMFR2 Memory Model Feature 2 Section 2.5.5.23
5Ch ID_MMFR3 Memory Model Feature 3 Section 2.5.5.24
60h ID_ISARO ISA Feature 0 Section 2.5.5.25
64h ID_ISAR1 ISA Feature 1 Section 2.5.5.26
68h ID_ISAR2 ISA Feature 2 Section 2.5.5.27
6Ch ID_ISAR3 ISA Feature 3 Section 2.5.5.28
70h ID_ISAR4 ISA Feature 4 Section 2.5.5.29

Complex bit access types are encoded to fit into small table cells. Table 2-117 shows the codes that are used for
access types in this section.
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Table 2-117. CPU_SCS Access Type Codes
Access Type ‘Code ‘Description
Read Type
R R |Read
Write Type
w w Write
w1cC W Write
1C 1 to clear

Reset or Default Value
-n Value after reset or the default

value
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2.5.5.1 CPUID Register (Offset = 0h) [Reset = 410FD214h]
CPUID is shown in Table 2-118.

Return to the Summary Table.

CPUID Base

This register determines the ID number of the processor core, the version number of the processor core and the
implementation details of the processor core.

Table 2-118. CPUID Register Field Descriptions

Bit Field Type Reset Description
31-24 IMPLEMENTER R 41h Implementor code.
23-20 VARIANT R Oh Implementation defined variant number.
19-16 CONSTANT R Fh Reads as 0xF
15-4 PARTNO R D21h Number of processor within family.
3-0 REVISION R 4h Implementation defined revision number.
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2.5.5.2 ICSR Register (Offset = 4h) [Reset = 00000000h]
ICSR is shown in Table 2-119.
Return to the Summary Table.

Interrupt Control State

This register is used to set a pending Non-Maskable Interrupt (NMI), set or clear a pending SVC, set or clear
a pending SysTick, check for pending exceptions, check the vector number of the highest priority pended
exception, and check the vector number of the active exception.

Table 2-119. ICSR Register Field Descriptions
Bit Field Type Reset Description

31 NMIPENDSET R/W Oh Set pending NMI bit. Setting this bit pends and activates an NMI.
Because NMl is the highest-priority interrupt, it takes effect as soon
as it registers.

0: No action

1: Set pending NMI

30 PENDNMICLR R/W Oh Pend NMI clear. Allows the NMI exception pending state to be
cleared.

0x0 No effect.

0x1 Clear pending status.

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

28 PENDSVSET R/W Oh Set pending pendSV bit.
0: No action
1: Set pending PendSV

27 PENDSVCLR w X Clear pending pendSV bit
0: No action
1: Clear pending pendSV

26 PENDSTSET R/W Oh Set a pending SysTick bit.
0: No action
1: Set pending SysTick

25 PENDSTCLR w X Clear pending SysTick bit
0: No action
1: Clear pending SysTick

24 STTNS R Oh SysTick Targets Non-secure. Controls whether in a single SysTick
implementation, the SysTick is Secure or

Non-secure.

0x0 SysTick is Secure.

0x1 SysTick is Non-secure.

23 ISRPREEMPT R Oh This field can only be used at debug time. It indicates that a
pending interrupt is to be taken in the next running cycle. If
DHCSR.C_MASKINTS= 0, the interrupt is serviced.

0: A pending exception is not serviced.

1: A pending exception is serviced on exit from the debug halt state

22 ISRPENDING R Oh Interrupt pending flag. Excludes NMI and faults.
0x0: Interrupt not pending
0x1: Interrupt pending

21 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.
20-12 VECTPENDING R Oh Pending ISR number field. This field contains the interrupt number of

the highest priority pending ISR.

11 RETTOBASE R Oh Indicates whether there are preempted active exceptions:

0: There are preempted active exceptions to execute

1: There are no active exceptions, or the currently-executing
exception is the only active exception.

10-9 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.
8-0 VECTACTIVE R Oh Active ISR number field. Reset clears this field.
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2.5.5.3 VTOR Register (Offset = 8h) [Reset = 00000000h]
VTOR is shown in Table 2-120.
Return to the Summary Table.

Vector Table Offset

This register is used to relocated the vector table base address. The vector table base offset determines the
offset from the bottom of the memory map. The two most significant bits and the seven least significant bits

of the vector table base offset must be 0. The portion of vector table base offset that is allowed to change is
TBLOFF.

Table 2-120. VTOR Register Field Descriptions

Bit Field Type Reset Description

31-7 TBLOFF R/wW Oh Bits 31 down to 7 of the vector table base offset.

6-0 RESERVED R/W 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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2.5.5.4 AIRCR Register (Offset = Ch) [Reset = FA050000h]
AIRCR is shown in Table 2-121.
Return to the Summary Table.

Application Interrupt/Reset Control
This register is used to determine data endianness, clear all active state information for debug or to recover from
a hard failure, execute a system reset, alter the priority grouping position (binary point).

Table 2-121. AIRCR Register Field Descriptions

Bit Field Type Reset Description
31-16 VECTKEY R/W FAO5h Register key. Writing to this register (AIRCR) requires 0x05FA in

VECTKEY. Otherwise the write value is ignored. Read always returns
0xFAO05.

15 ENDIANESS R Oh Data endianness bit
Oh = Little endian
1h = Big endian

14 PRIS R Oh Prioritize Secure exceptions. The value of this bit defines whether
Secure exception priority boosting is
enabled.

13 BFHFNMINS R/W Oh BusFault, HardFault, and NMI Non-secure enable. The value of this

bit defines whether BusFault and NMI

exceptions are Non-secure, and whether exceptions target the Non-
secure HardFault exception

0x0 BusFault, HardFault, and NMI are Secure.

0x1 BusFault and NMI are Non-secure and exceptions can target
Non-secure HardFault.

12-11 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.
10-8 PRIGROUP R/W Oh Interrupt priority grouping field. This field is a binary point position

indicator for creating subpriorities for exceptions that share the same
pre-emption level. It divides the PRI_n field in the Interrupt Priority
Registers (NVIC_IPRO, NVIC_IPR1,..., and NVIC_IPRS8) into a pre-
emption level and a subpriority level. The binary point is a left-of
value. This means that the PRIGROUP value represents a point
starting at the left of the Least Significant Bit (LSB). The lowest
value might not be 0 depending on the number of bits allocated for
priorities, and implementation choices.

7-4 RESERVED R/W 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 SYSRESETREQS R/W Oh System reset request Secure only. The value of this bit defines

whether the SYSRESETREQ bit is functional
for Non-secure use

2 SYSRESETREQ w Oh Requests a warm reset. Setting this bit does not prevent Halting
Debug from running.
1 VECTCLRACTIVE w Oh Clears all active state information for active NMI, fault, and interrupts.

It is the responsibility of the application to reinitialize the stack. This
bit is for returning to a known state during debug. The bit self-clears.
IPSR is not cleared by this operation. So, if used by an application, it
must only be used at the base level of activation, or within a system
handler whose active bit can be set.

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

SWCU194 — MARCH 2023 CC13x4x10, CC26x4x10 SimpleLink™ Wireless MCU 187
Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU194
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU194&partnum=

Arm® Cortex®-M33 Processor with FPU

13 TEXAS
INSTRUMENTS

www.ti.com

2.5.5.5 SCR Register (Offset = 10h) [Reset = 00000000h]

SCR is shown in Table 2-122.

Return to the Summary Table.

System Control
This register is used for power-management functions, i.e., signaling to the system when the processor can
enter a low power state, controlling how the processor enters and exits low power states.

Table 2-122. SCR Register Field Descriptions

Bit Field Type Reset Description
31-5 RESERVED R/W 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 SEVONPEND R/W Oh Send Event on Pending bit:
0: Only enabled interrupts or events can wakeup the processor,
disabled interrupts are excluded
1: Enabled events and all interrupts, including disabled interrupts,
can wakeup the processor.
When an event or interrupt enters pending state, the event signal
wakes up the processor from WFE. If
the processor is not waiting for an event, the event is registered and
affects the next WFE.
The processor also wakes up on execution of an SEV instruction.

3 SLEEPDEEPS R/W Oh Sleep deep secure. This field controls whether the SLEEPDEEP bit
is only accessible from the Secure state

2 SLEEPDEEP R/W Oh Controls whether the processor uses sleep or deep sleep as its low
power mode
Oh = Sleep
1h = Deep sleep

1 SLEEPONEXIT R/W Oh Sleep on exit when returning from Handler mode to Thread mode.
Enables interrupt driven applications to avoid returning to empty
main application.
0: Do not sleep when returning to thread mode
1: Sleep on ISR exit

0 RESERVED R/W 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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2.5.5.6 CCR Register (Offset = 14h) [Reset = 00000001h]
CCR is shown in Table 2-123.
Return to the Summary Table.

Configuration Control

This register is used to enable NMI, HardFault and FAULTMASK to ignore bus fault, trap divide by zero and
unaligned accesses, enable user access to the Software Trigger Interrupt Register (STIR), control entry to
Thread Mode.

Table 2-123. CCR Register Field Descriptions

Bit Field Type Reset Description
31-10 RESERVED R/W Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
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 BFHFNMIGN R/W Oh Enables handlers with priority -1 or -2 to ignore data BusFaults

caused by load and store instructions. This applies to the HardFault,
NMI, and FAULTMASK escalated handlers:

0: Data BusFaults caused by load and store instructions cause a
lock-up

1: Data BusFaults caused by load and store instructions are ignored.
Set this bit to 1 only when the handler and its data are in absolutely
safe memory. The normal use

of this bit is to probe system devices and bridges to detect problems.

7-5 RESERVED R/W 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 DIV_O_TRP R/W Oh Enables faulting or halting when the processor executes an SDIV or
UDIV instruction with a divisor of 0:

0: Do not trap divide by 0. In this mode, a divide by zero returns a
quotient of 0.

1: Trap divide by 0. The relevant Usage Fault Status Register bit is
CFSR.DIVBYZERO.

3 UNALIGN_TRP R/W Oh Enables unaligned access traps:

0: Do not trap unaligned halfword and word accesses

1: Trap unaligned halfword and word accesses. The relevant Usage
Fault Status Register bit is CFSR.UNALIGNED.

If this bit is set to 1, an unaligned access generates a UsageFault.
Unaligned LDM, STM, LDRD, and STRD instructions always fault
regardless of the value in UNALIGN_TRP.

2 RESERVED R/W 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 USERSETMPEND R/W Oh Enables unprivileged software access to STIR:

0: User code is not allowed to write to the Software Trigger Interrupt
register (STIR).

1: User code can write the Software Trigger Interrupt register (STIR)
to trigger (pend) a Main exception, which is associated with the Main
stack pointer.

0 RESERVED R 1h Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

SWCU194 — MARCH 2023 CC13x4x10, CC26x4x10 SimpleLink™ Wireless MCU 189
Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU194
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU194&partnum=

Arm® Cortex®-M33 Processor with FPU

13 TEXAS
INSTRUMENTS

www.ti.com

2.5.5.7 SHPR1 Register (Offset = 18h) [Reset = 00000000h]
SHPR1 is shown in Table 2-124.

Return to the Summary Table.

System Handlers 4-7 Priority

This register is used to prioritize the following system handlers: Memory manage, Bus fault, and Usage fault.
System Handlers are a special class of exception handler that can have their priority set to any of the priority
levels. Most can be masked on (enabled) or off (disabled). When disabled, the fault is always treated as a Hard

Fault.
Table 2-124. SHPR1 Register Field Descriptions
Bit Field Type Reset Description
31-24 RESERVED R Oh Reserved
23-16 PRI_6 R/W Oh Priority of system handler 6. UsageFault
15-8 PRI_5 R/W Oh Priority of system handler 5: BusFault
7-0 PRI_4 R/W Oh Priority of system handler 4: MemManage
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2.5.5.8 SHPR2 Register (Offset = 1Ch) [Reset = 00000000h]
SHPRZ2 is shown in Table 2-125.
Return to the Summary Table.

System Handlers 8-11 Priority

This register is used to prioritize the SVC handler. System Handlers are a special class of exception handler that
can have their priority set to any of the priority levels. Most can be masked on (enabled) or off (disabled). When
disabled, the fault is always treated as a Hard Fault.

Table 2-125. SHPR2 Register Field Descriptions

Bit Field Type Reset Description
31-24 PRI_11 R/W Oh Priority of system handler 11. SVCall
23-0 RESERVED R Oh Reserved
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2.5.5.9 SHPR3 Register (Offset = 20h) [Reset = 00000000h]

SHPR3 is shown in Table 2-126.
Return to the Summary Table.

System Handlers 12-15 Priority

This register is used to prioritize the following system handlers: SysTick, PendSV and Debug Monitor. System
Handlers are a special class of exception handler that can have their priority set to any of the priority levels. Most
can be masked on (enabled) or off (disabled). When disabled, the fault is always treated as a Hard Fault.

Table 2-126. SHPR3 Register Field Descriptions

Bit Field Type Reset Description
31-24 PRI_15 R/W Oh Priority of system handler 15. SysTick exception
23-16 PRI_14 R/W Oh Priority of system handler 14. Pend SV

15-8 RESERVED R Oh Reserved

7-0 PRI_12 R/W Oh Priority of system handler 12. Debug Monitor
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2.5.5.10 SHCSR Register (Offset = 24h) [Reset = 00000000h]
SHCSR is shown in Table 2-127.
Return to the Summary Table.

System Handler Control and State

This register is used to enable or disable the system handlers, determine the pending status of bus fault, mem
manage fault, and SVC, determine the active status of the system handlers. If a fault condition occurs while its
fault handler is disabled, the fault escalates to a Hard Fault.

Table 2-127. SHCSR Register Field Descriptions

Bit Field Type Reset Description
31-22 RESERVED R/W Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
21 HARDFAULTPENDED R Oh SecureFault exception pended state

Oh = Exception is not active

1h = Exception is pending.

20 SECUREFAULTPENDED |R Oh SecureFault exception pended state
Oh = Exception is not active

1h = Exception is pending.

19 SECUREFAULTENA R/W Oh SecureFault exception enable.

Oh = Exception disabled
1h = Exception enabled

18 USGFAULTENA R/W Oh Usage fault system handler enable
Oh = Exception disabled
1h = Exception enabled

17 BUSFAULTENA R/W Oh Bus fault system handler enable
Oh = Exception disabled
1h = Exception enabled

16 MEMFAULTENA R/W Oh MemManage fault system handler enable
Oh = Exception disabled
1h = Exception enabled

15 SVCALLPENDED R Oh SVCall pending
Oh = Exception is not active
1h = Exception is pending.

14 BUSFAULTPENDED R Oh BusFault pending

Oh = Exception is not active
1h = Exception is pending.
13 MEMFAULTPENDED R Oh MemManage exception pending
Oh = Exception is not active
1h = Exception is pending.
12 USGFAULTPENDED R Oh Usage fault pending

Oh = Exception is not active
1h = Exception is pending.
11 SYSTICKACT R Oh SysTick active flag.

0x0: Not active

0x1: Active

Oh = Exception is not active
1h = Exception is active

10 PENDSVACT R Oh PendSV active
0x0: Not active
0x1: Active
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 MONITORACT R Oh Debug monitor active

Oh = Exception is not active
1h = Exception is active
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Table 2-127. SHCSR Register Field Descriptions (continued)
Bit Field Type Reset Description
7 SVCALLACT R Oh SVCall active
Oh = Exception is not active
1h = Exception is active
6 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.

5 NMIACT R Oh NMI exception active state
Oh = Exception is not active
1h = Exception is active

4 SECUREFAULTACT R Oh SecureFault exception active state
Oh = Exception is not active
1h = Exception is active

3 USGFAULTACT R Oh UsageFault exception active
Oh = Exception is not active
1h = Exception is active

2 HARDFAULTACT R Oh HardFault exception active state. Indicates and allows limited
modification of the active state of the HardFault exception for the
selected Security state

Oh = Exception is not active

1h = Exception is active

1 BUSFAULTACT R Oh BusFault exception active
Oh = Exception is not active
1h = Exception is active

0 MEMFAULTACT R Oh MemManage exception active
Oh = Exception is not active
1h = Exception is active
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2.5.5.11 CFSR Register (Offset = 28h) [Reset = 00000000h]
CFSR is shown in Table 2-128.
Return to the Summary Table.

Configurable Fault Status

This register is used to obtain information about local faults. These registers include three subsections: The first
byte is Memory Manage Fault Status Register (MMFSR). The second byte is Bus Fault Status Register (BFSR).
The higher half-word is Usage Fault Status Register (UFSR). The flags in these registers indicate the causes

of local faults. Multiple flags can be set if more than one fault occurs. These register are read/write-clear. This
means that they can be read normally, but writing a 1 to any bit clears that bit.

The CFSR is byte accessible. CFSR or its subregisters can be accessed as follows:

The following accesses are possible to the CFSR register:

- access the complete register with a word access to OxEOOOED28.

- access the MMFSR with a byte access to 0OXEOOOED28

- access the MMFSR and BFSR with a halfword access to OXEOOOED28

- access the BFSR with a byte access to 0OxEOOOED29

- access the UFSR with a halfword access to OXEOOOED2A.

Table 2-128. CFSR Register Field Descriptions

Bit Field Type Reset Description
31-26 RESERVED R/W Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
25 DIVBYZERO R/W Oh When CCR.DIV_0_TRP (see Configuration Control Register on page

8-26) is enabled and an SDIV or UDIV instruction is used with a
divisor of 0, this fault occurs The instruction is executed and the
return PC points to it. If CCR.DIV_0_TRP is not set, then the divide
returns a quotient of 0.

24 UNALIGNED R/W Oh When CCR.UNALIGN_TRP is enabled, and there is an attempt to
make an unaligned memory access, then this fault occurs. Unaligned
LDM/STM/LDRD/STRD instructions always fault irrespective of the
setting of CCR.UNALIGN_TRP.

23-20 RESERVED R/W Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.

19 NOCP R/W Oh Attempt to use a coprocessor instruction. The processor does not
support coprocessor instructions.
18 INVPC R/W Oh Attempt to load EXC_RETURN into PC illegally. Invalid instruction,

invalid context, invalid value. The return PC points to the instruction
that tried to set the PC.

17 INVSTATE R/W Oh Indicates an attempt to execute in an invalid EPSR state (e.g. after
a BX type instruction has changed state). This includes state change
after entry to or return from exception, as well as from inter-working
instructions. Return PC points to faulting instruction, with the invalid
state.

16 UNDEFINSTR R/W Oh This bit is set when the processor attempts to execute an undefined
instruction. This is an instruction that the processor cannot decode.
The return PC points to the undefined instruction.

15 BFARVALID R/W Oh This bit is set if the Bus Fault Address Register (BFAR) contains

a valid address. This is true after a bus fault where the address is
known. Other faults can clear this bit, such as a Mem Manage fault
occurring later. If a Bus fault occurs that is escalated to a Hard Fault
because of priority, the Hard Fault handler must clear this bit. This
prevents problems if returning to a stacked active Bus fault handler
whose BFAR value has been overwritten.

14-13 RESERVED R/W 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 STKERR R/W Oh Stacking from exception has caused one or more bus faults. The SP

is still adjusted and the values in the context area on the stack might
be incorrect. BFAR is not written.
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Table 2-128. CFSR Register Field Descriptions (continued)
Bit Field Type Reset Description
11 UNSTKERR R/W Oh Unstack from exception return has caused one or more bus faults.

This is chained to the handler, so that the original return stack is still
present. SP is not adjusted from failing return and new save is not
performed. BFAR is not written.

10 IMPRECISERR R/W Oh Imprecise data bus error. It is a BusFault, but the Return PC is not
related to the causing instruction. This is not a synchronous fault. So,
if detected when the priority of the current activation is higher than
the Bus Fault, it only pends. Bus fault activates when returning to a
lower priority activation. If a precise fault occurs before returning to a
lower priority exception, the handler detects both IMPRECISERR set
and one of the precise fault status bits set at the same time. BFAR is

not written.
PRECISERR R/W Oh Precise data bus error return.
IBUSERR R/W Oh Instruction bus error flag. This flag is set by a prefetch error. The

fault stops on the instruction, so if the error occurs under a branch
shadow, no fault occurs. BFAR is not written.

7 MMARVALID R/W Oh Memory Manage Address Register (MMFAR) address valid flag. A
later-arriving fault, such as a bus fault, can clear a memory manage
fault.. If a MemManage fault occurs that is escalated to a Hard
Fault because of priority, the Hard Fault handler must clear this bit.
This prevents problems on return to a stacked active MemManage
handler whose MMFAR value has been overwritten.

6-5 RESERVED R/W 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 MSTKERR R/W Oh Stacking from exception has caused one or more access violations.
The SP is still adjusted and the values in the context area on the
stack might be incorrect. MMFAR is not written.

3 MUNSTKERR R/W Oh Unstack from exception return has caused one or more access
violations. This is chained to the handler, so that the original return
stack is still present. SP is not adjusted from failing return and new
save is not performed. MMFAR is not written.

2 RESERVED R/W 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 DACCVIOL R/W Oh Data access violation flag. Attempting to load or store at a location
that does not permit the operation sets this flag. The return PC points
to the faulting instruction. This error loads MMFAR with the address
of the attempted access.

0 IACCVIOL R/W Oh Instruction access violation flag. Attempting to fetch an instruction
from a location that does not permit execution sets this flag. This
occurs on any access to an XN region, even when the MPU

is disabled or not present. The return PC points to the faulting
instruction. MMFAR is not written.
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2.5.5.12 HFSR Register (Offset = 2Ch) [Reset = 00000000h]
HFSR is shown in Table 2-129.
Return to the Summary Table.

Hard Fault Status
This register is used to obtain information about events that activate the Hard Fault handler. This register is a
write-clear register. This means that writing a 1 to a bit clears that bit.

Table 2-129. HFSR Register Field Descriptions
Bit Field Type Reset Description

31 DEBUGEVT R/W1C Oh This bit is set if there is a fault related to debug. This is only possible
when halting debug is not enabled. For monitor enabled debug, it
only happens for BKPT when the current priority is higher than the
monitor. When both halting and monitor debug are disabled, it only
happens for debug events that are not ignored (minimally, BKPT).
The Debug Fault Status Register is updated.

30 FORCED R/W1C Oh Hard Fault activated because a Configurable Fault was received and
cannot activate because of priority or because the Configurable Fault
is disabled. The Hard Fault handler then has to read the other fault
status registers to determine cause.

29-2 RESERVED R/W 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 VECTTBL R/W1C Oh This bit is set if there is a fault because of vector table read on

exception processing (Bus Fault). This case is always a Hard Fault.
The return PC points to the pre-empted instruction.

0 RESERVED R/W 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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2.5.5.13 DFSR Register (Offset = 30h) [Reset = 00000000h]
DFSR is shown in Table 2-130.
Return to the Summary Table.

Debug Fault Status

This register is used to monitor external debug requests, vector catches, data watchpoint match, BKPT
instruction execution, halt requests. Multiple flags in the Debug Fault Status Register can be set when multiple
fault conditions occur. The register is read/write clear. This means that it can be read normally. Writinga 1 to a
bit clears that bit. Note that these bits are not set unless the event is caught. This means that it causes a stop of
some sort. If halting debug is enabled, these events stop the processor into debug. If debug is disabled and the
debug monitor is enabled, then this becomes a debug monitor handler call, if priority permits. If debug and the
monitor are both disabled, some of these events are Hard Faults, and some are ignored.

Table 2-130. DFSR Register Field Descriptions

Bit Field Type Reset Description
31-5 RESERVED R/W 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 EXTERNAL R/W Oh External debug request flag. The processor stops on next instruction
boundary.

0x0: External debug request signal not asserted
0x1: External debug request signal asserted

3 VCATCH R/W Oh Vector catch flag. When this flag is set, a flag in one of the local fault
status registers is also set to indicate the type of fault.

0x0: No vector catch occurred

0x1: Vector catch occurred

2 DWTTRAP R/W Oh Data Watchpoint and Trace (DWT) flag. The processor stops at the
current instruction or at the next instruction.

0x0: No DWT match

0x1: DWT match

1 BKPT R/W Oh BKPT flag. The BKPT flag is set by a BKPT instruction in flash

patch code, and also by normal code. Return PC points to breakpoint
containing instruction.

0x0: No BKPT instruction execution

0x1: BKPT instruction execution

0 HALTED R/W Oh Halt request flag. The processor is halted on the next instruction.
0x0: No halt request
0x1: Halt requested by NVIC, including step
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2.5.5.14 MMFAR Register (Offset = 34h) [Reset = 00000000h]
MMFAR is shown in Table 2-131.

Return to the Summary Table.

Mem Manage Fault Address

This register is used to read the address of the location that caused a Memory Manage Fault.

Table 2-131. MMFAR Register Field Descriptions
Bit Field Type Reset Description
31-0 ADDRESS R/W X Mem Manage fault address field.

This field is the data address of a faulted load or store

attempt. When an unaligned access faults, the address is the
actual address that faulted. Because an access can be split

into multiple parts, each aligned, this address can be any offset

in the range of the requested size. Flags CFSR.IACCVIOL,
CFSR.DACCVIOL ,CFSR.MUNSTKERR and CFSR.MSTKERR in

combination with CFSR.MMARVALIDindicate the cause of the fault.
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2.5.5.15 BFAR Register (Offset = 38h) [Reset = 00000000h]

BFAR is shown in Table 2-132.

Return to the Summary Table.

Bus Fault Address
This register is used to read the address of the location that generated a Bus Fault.

Table 2-132. BFAR Register Field Descriptions

Bit

Field

Type

Reset

Description

31-0

ADDRESS

R/W

X

Bus fault address field. This field is the data address of a faulted
load or store attempt. When an unaligned access faults, the address
is the address requested by the instruction, even if that is not the
address that faulted.

Flags CFSR.IBUSERR, CFSR.PRECISERR, CFSR.IMPRECISERR,
CFSR.UNSTKERR and CFSR.STKERR in combination with
CFSR.BFARVALID indicate the cause of the fault.
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2.5.5.16 AFSR Register (Offset = 3Ch) [Reset = 00000000h]
AFSR is shown in Table 2-133.
Return to the Summary Table.

Auxiliary Fault Status

This register is used to determine additional system fault information to software. Single-cycle high level on an
auxiliary faults is latched as one. The bit can only be cleared by writing a one to the corresponding bit. Auxiliary
fault inputs to the CPU are tied to 0.

Table 2-133. AFSR Register Field Descriptions
Bit Field Type Reset Description

31-0 IMPDEF R/W Oh Implementation defined. The bits map directly onto the signal
assignment to the auxiliary fault inputs. Tied to 0

SWCU194 — MARCH 2023 CC13x4x10, CC26x4x10 SimpleLink™ Wireless MCU 201
Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU194
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU194&partnum=

13 TEXAS

INSTRUMENTS
Arm® Cortex®-M33 Processor with FPU www.ti.com
2.5.5.17 ID_PFRO Register (Offset = 40h) [Reset = 00000030h]
ID_PFRO is shown in Table 2-134.
Return to the Summary Table.
Processor Feature 0
Table 2-134. ID_PFRO0 Register Field Descriptions
Bit Field Type Reset Description
31-8 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.
7-4 STATE1 R 3h State1 (T-bit == 1)
0x0: N/A
0x1: N/A

0x2: Thumb-2 encoding with the 16-bit basic instructions plus 32-bit
Buncond/BL but no other 32-bit basic instructions (Note non-basic
32-bit instructions can be added using the appropriate instruction
attribute, but other 32-bit basic instructions cannot.)

0x3: Thumb-2 encoding with all Thumb-2 basic instructions

3-0 STATEO R Oh State0 (T-bit == 0)
0x0: No ARM encoding
0x1: N/A
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2.5.5.18 ID_PFR1 Register (Offset = 44h) [Reset = 00000210h]

ID_PFR1 is shown in Table 2-135.

Return to the Summary Table.

Processor Feature 1

Table 2-135. ID_PFR1 Register Field Descriptions

Bit Field Type Reset Description
31-12 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.
11-8 MICROCONTROLLER_ R 2h Microcontroller programmer's model
PROGRAMMERS_MODEL 0x0: Not supported
0x2: Two-stack support
7-4 SECURITY R 1h Security. Identifies whether the Security Extension is
implemented
3-0 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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2.5.5.19 ID_DFRO Register (Offset = 48h) [Reset = 00100000h]

ID_DFRO is shown in Table 2-136.

Return to the Summary Table.

Debug Feature 0
This register provides a high level view of the debug system. Further details are provided in the debug
infrastructure itself.

Table 2-136. ID_DFRO Register Field Descriptions

Bit Field Type Reset Description

31-24 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.

23-20 MICROCONTROLLER_ |R 1h Microcontroller Debug Model - memory mapped

DEBUG MODEL 0x0: Not supported
- 0x1: Microcontroller debug v1 (ITMv1 and DWTv1)

19-0 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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2.5.5.20 ID_AFRO Register (Offset = 4Ch) [Reset = 00000000h]
ID_AFRO is shown in Table 2-137.
Return to the Summary Table.

Auxiliary Feature 0
This register provides some freedom for implementation defined features to be registered. Not used in Cortex-M.

Table 2-137. ID_AFRO Register Field Descriptions
Bit Field Type Reset Description

31-0 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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2.5.5.21 ID_MMFRO Register (Offset = 50h) [Reset = 00100030h]
ID_MMFRO is shown in Table 2-138.

Return to the Summary Table.

Memory Model Feature 0

General information on the memory model and memory management support.
Table 2-138. ID_MMFRO Register Field Descriptions

Bit

Field

Type

Reset Description

31-0

RESERVED

R

00100030h | 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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2.5.5.22 ID_MMFR1 Register (Offset = 54h) [Reset = 00000000h]
ID_MMFR1 is shown in Table 2-139.
Return to the Summary Table.

Memory Model Feature 1
General information on the memory model and memory management support.

Table 2-139. ID_MMFR1 Register Field Descriptions

Bit Field Type Reset Description
31-0 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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2.5.5.23 ID_MMFR2 Register (Offset = 58h) [Reset = 01000000h]

ID_MMFRZ2 is shown in Table 2-140.

Return to the Summary Table.

Memory Model Feature 2
General information on the memory model and memory management support.

Table 2-140. ID_MMFR2 Register Field Descriptions

Bit Field Type Reset Description

31-28 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.

27-24 WAIT_FOR_INTERRUPT _ R 1h wait for interrupt stalling

STALLING 0x0: Not supported

0x1: Wait for interrupt supported

23-0 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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2.5.5.24 ID_MMFR3 Register (Offset = 5Ch) [Reset = 00000000h]
ID_MMFR3 is shown in Table 2-141.
Return to the Summary Table.

Memory Model Feature 3
General information on the memory model and memory management support.

Table 2-141. ID_MMFR3 Register Field Descriptions

Bit Field Type Reset Description
31-0 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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2.5.5.25 ID_ISARO Register (Offset = 60h) [Reset = 01101110h]
ID_ISARQO is shown in Table 2-142.
Return to the Summary Table.

ISA Feature O
Information on the instruction set attributes register

Table 2-142. ID_ISARO Register Field Descriptions

Bit

Field

Type

Reset

Description

31-0

RESERVED

R

01101110h

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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2.5.5.26 ID_ISAR1 Register (Offset = 64h) [Reset = 02112000h]
ID_ISAR1 is shown in Table 2-143.
Return to the Summary Table.

ISA Feature 1
Information on the instruction set attributes register

Table 2-143. ID_ISAR1 Register Field Descriptions

Bit Field Type Reset Description
31-0 RESERVED R 02112000h | 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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2.5.5.27 ID_ISAR2 Register (Offset = 68h) [Reset = 21232231h]
ID_ISAR2 is shown in Table 2-144.
Return to the Summary Table.

ISA Feature 2
Information on the instruction set attributes register

Table 2-144. ID_ISAR2 Register Field Descriptions

Bit

Field

Type

Reset

Description

31-0

RESERVED

R

21232231h

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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2.5.5.28 ID_ISARS3 Register (Offset = 6Ch) [Reset = 01111131h]
ID_ISARS3 is shown in Table 2-145.

Return to the Summary Table.

ISA Feature 3
Information on the instruction set attributes register

Table 2-145. ID_ISAR3 Register Field Descriptions

Bit

Field

Type

Reset

Description

31-0

RESERVED

R

01111131h

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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2.5.5.29 ID_ISAR4 Register (Offset = 70h) [Reset = 01310132h]
ID_ISAR4 is shown in Table 2-146.
Return to the Summary Table.

ISA Feature 4
Information on the instruction set attributes register

Table 2-146. ID_ISAR4 Register Field Descriptions

Bit

Field

Type

Reset

Description

31-0

RESERVED

R

01310132h

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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2.5.6 CPU_MPU Registers

Table 2-147 lists the memory-mapped registers for the CPU_MPU 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. CPU_MPU Registers

Offset

Acronym

Register Name

Section

Oh

TYPE

The MPU Type Register indicates how many regions the
MPU supports

Section 2.5.6.1

4h

CTRL

Enables the MPU and, when the MPU is enabled,
controls whether the default memory map is enabled as

a background region for privileged accesses, and whether
the MPU is enabled for HardFaults, NMIs, and exception
handlers when FAULTMASK is set to 1

Section 2.5.6.2

8h

RNR

Selects the region currently accessed by MPU_RBAR and
MPU_RLAR

Section 2.5.6.3

Ch

RBAR

Provides indirect read and write access to the base
address of the currently selected MPU region

Section 2.5.6.4

10h

RLAR

Provides indirect read and write access to the limit
address of the currently selected MPU region

Section 2.5.6.5

14h

RBAR_A1

Provides indirect read and write access to the base
address of the MPU region selected by MPU_RNR[7:2]:
(1[1:01)

Section 2.5.6.6

18h

RLAR_A1

Provides indirect read and write access to the limit
address of the currently selected MPU region selected by
MPU_RNRJ[7:2]:(1[1:0])

Section 2.5.6.7

1Ch

RBAR_A2

Provides indirect read and write access to the base
address of the MPU region selected by MPU_RNR][7:2]:
(2[1:01)

Section 2.5.6.8

20h

RLAR_A2

Provides indirect read and write access to the limit
address of the currently selected MPU region selected by
MPU_RNRJ[7:2]:(2[1:0])

Section 2.5.6.9

24h

RBAR_A3

Provides indirect read and write access to the base
address of the MPU region selected by MPU_RNR[7:2]:
(3[1:0D

Section 2.5.6.10

28h

RLAR_A3

Provides indirect read and write access to the limit
address of the currently selected MPU region selected by
MPU_RNR([7:2]:(3[1:0])

Section 2.5.6.11

30h

MAIRO

Along with MPU_MAIR1, provides the memory attribute
encodings corresponding to the Attrindex values

Section 2.5.6.12

3Ch

MAIR1

Along with MPU_MAIRGO, provides the memory attribute
encodings corresponding to the Attrindex values

Section 2.5.6.13

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. CPU_MPU 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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2.5.6.1 TYPE Register (Offset = Oh) [Reset = 00000800h]

TYPE is shown in Table 2-149.

Return to the Summary Table.

The MPU Type Register indicates how many regions the MPU supports

Table 2-149. TYPE Register Field Descriptions

Bit Field Type Reset Description
31-16 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.
15-8 DREGION R 8h Number of regions supported by the MPU
7-1 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.
0 SEPARATE R Oh Indicates support for separate instructions and data address regions

216

CC13x4x10, CC26x4x10 SimpleLink™ Wireless MCU

SWCU194 — MARCH 2023
Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU194
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU194&partnum=

13 TEXAS
INSTRUMENTS

www.ti.com

Arm® Cortex®-M33 Processor with FPU

2.5.6.2 CTRL Register (Offset = 4h) [Reset = 00000000h]

CTRL is shown in Table 2-150.

Return to the Summary Table.

Enables the MPU and, when the MPU is enabled, controls whether the default memory map is enabled as
a background region for privileged accesses, and whether the MPU is enabled for HardFaults, NMls, and
exception handlers when FAULTMASK is set to 1

Table 2-150. CTRL Register Field Descriptions

Bit Field Type Reset Description
31-3 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.
2 PRIVDEFENA R/W Oh Controls whether the default memory map is enabled for privileged
software
1 HFNMIENA R/W Oh Controls whether handlers executing with priority less than 0
access memory with the MPU enabled or disabled. This applies to
HardFaults, NMls, and exception handlers when FAULTMASK is set
to 1
0 ENABLE R/W Oh Enables the MPU
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2.5.6.3 RNR Register (Offset = 8h) [Reset = 00000000h]

RNR is shown in Table 2-151.

Return to the Summary Table.

Selects the region currently accessed by MPU_RBAR and MPU_RLAR

Table 2-151. RNR Register Field Descriptions

Bit Field Type Reset Description

31-8 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.

7-0 REGION R/W Oh Indicates the memory region accessed by MPU_RBAR and
MPU_RLAR
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2.5.6.4 RBAR Register (Offset = Ch) [Reset = 00000000h]

RBAR is shown in Table 2-152.

Return to the Summary Table.

Provides indirect read and write access to the base address of the currently selected MPU region

Table 2-152. RBAR Register Field Descriptions
Bit Field Type Reset Description
31-5 BASE R/W Oh Contains bits [31:5] of the lower inclusive limit of the selected MPU

memory region. This value is zero extended to provide the base
address to be checked against

4-3 SH R/W Oh Defines the Shareability domain of this region for Normal memory
2-1 AP R/W Oh Defines the access permissions for this region
0 XN R/W Oh Defines whether code can be executed from this region
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2.5.6.5 RLAR Register (Offset = 10h) [Reset = 00000000h]

RLAR is shown in Table 2-153.

Return to the Summary Table.

Provides indirect read and write access to the limit address of the currently selected MPU region

Table 2-153. RLAR Register Field Descriptions

Bit Field Type Reset Description
31-5 LIMIT R/W Oh Contains bits [31:5] of the upper inclusive limit of the selected MPU
memory region. This value is postfixed with Ox1F to provide the limit
address to be checked against
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.
3-1 ATTRINDX R/W Oh Associates a set of attributes in the MPU_MAIRO and MPU_MAIR1
fields
0 EN R/W Oh Region enable
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2.5.6.6 RBAR_A1 Register (Offset = 14h) [Reset = 00000000h]
RBAR_A1 is shown in Table 2-154.
Return to the Summary Table.

Provides indirect read and write access to the base address of the MPU region selected by MPU_RNR([7:2]:
(1[1:0])

Table 2-154. RBAR_A1 Register Field Descriptions

Bit Field Type Reset Description
31-5 BASE R/W Oh Contains bits [31:5] of the lower inclusive limit of the selected MPU
memory region. This value is zero extended to provide the base
address to be checked against
4-3 SH R/W Oh Defines the Shareability domain of this region for Normal memory
2-1 AP R/W Oh Defines the access permissions for this region
0 XN R/W Oh Defines whether code can be executed from this region
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2.5.6.7 RLAR_A1 Register (Offset = 18h) [Reset = 00000000h]
RLAR_A1 is shown in Table 2-155.

Return to the Summary Table.

Provides indirect read and write access to the limit address of the currently selected MPU region selected by

MPU_RNR([7:2]:(1[1:0])

Table 2-155. RLAR_A1 Register Field Descriptions

Bit Field Type Reset Description
31-5 LIMIT R/W Oh Contains bits [31:5] of the upper inclusive limit of the selected MPU
memory region. This value is postfixed with Ox1F to provide the limit
address to be checked against
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.
3-1 ATTRINDX R/W Oh Associates a set of attributes in the MPU_MAIRO and MPU_MAIR1
fields
0 EN R/W Oh Region enable
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2.5.6.8 RBAR_A2 Register (Offset = 1Ch) [Reset = 00000000h]
RBAR_AZ2 is shown in Table 2-156.
Return to the Summary Table.

Provides indirect read and write access to the base address of the MPU region selected by MPU_RNR([7:2]:
(2[1:0])

Table 2-156. RBAR_A2 Register Field Descriptions

Bit Field Type Reset Description
31-5 BASE R/W Oh Contains bits [31:5] of the lower inclusive limit of the selected MPU
memory region. This value is zero extended to provide the base
address to be checked against
4-3 SH R/W Oh Defines the Shareability domain of this region for Normal memory
2-1 AP R/W Oh Defines the access permissions for this region
0 XN R/W Oh Defines whether code can be executed from this region
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2.5.6.9 RLAR_AZ2 Register (Offset = 20h) [Reset = 00000000h]
RLAR_AZ2 is shown in Table 2-157.

Return to the Summary Table.

Provides indirect read and write access to the limit address of the currently selected MPU region selected by

MPU_RNR([7:2]:(2[1:0])

Table 2-157. RLAR_AZ2 Register Field Descriptions

Bit Field Type Reset Description
31-5 LIMIT R/W Oh Contains bits [31:5] of the upper inclusive limit of the selected MPU
memory region. This value is postfixed with Ox1F to provide the limit
address to be checked against
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.
3-1 ATTRINDX R/W Oh Associates a set of attributes in the MPU_MAIRO and MPU_MAIR1
fields
0 EN R/W Oh Region enable
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2.5.6.10 RBAR_A3 Register (Offset = 24h) [Reset = 00000000h]
RBAR_A3 is shown in Table 2-158.
Return to the Summary Table.

Provides indirect read and write access to the base address of the MPU region selected by MPU_RNR([7:2]:
(3[1:0])

Table 2-158. RBAR_A3 Register Field Descriptions

Bit Field Type Reset Description
31-5 BASE R/W Oh Contains bits [31:5] of the lower inclusive limit of the selected MPU
memory region. This value is zero extended to provide the base
address to be checked against
4-3 SH R/W Oh Defines the Shareability domain of this region for Normal memory
2-1 AP R/W Oh Defines the access permissions for this region
0 XN R/W Oh Defines whether code can be executed from this region
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2.5.6.11 RLAR_A3 Register (Offset = 28h) [Reset = 00000000h]
RLAR_A3 is shown in Table 2-159.

Return to the Summary Table.

Provides indirect read and write access to the limit address of the currently selected MPU region selected by

MPU_RNR([7:2]:(3[1:0])

Table 2-159. RLAR_A3 Register Field Descriptions

Bit Field Type Reset Description
31-5 LIMIT R/W Oh Contains bits [31:5] of the upper inclusive limit of the selected MPU
memory region. This value is postfixed with Ox1F to provide the limit
address to be checked against
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.
3-1 ATTRINDX R/W Oh Associates a set of attributes in the MPU_MAIRO and MPU_MAIR1
fields
0 EN R/W Oh Region enable
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2.5.6.12 MAIRO Register (Offset = 30h) [Reset = 00000000h]

MAIRO is shown in Table 2-160.

Return to the Summary Table.

Along with MPU_MAIR1, provides the memory attribute encodings corresponding to the Attrindex values
Table 2-160. MAIRO Register Field Descriptions

Bit Field Type Reset Description
31-24 ATTR3 R/W Oh Memory attribute encoding for MPU regions with an Attrindex of 3
23-16 ATTR2 R/W Oh Memory attribute encoding for MPU regions with an Attrindex of 2
15-8 ATTR1 R/W Oh Memory attribute encoding for MPU regions with an Attrindex of 1
7-0 ATTRO R/W Oh Memory attribute encoding for MPU regions with an Attrindex of 0
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2.5.6.13 MAIR1 Register (Offset = 3Ch) [Reset = 00000000h]
MAIR1 is shown in Table 2-161.

Return to the Summary Table.

Along with MPU_MAIRGO, provides the memory attribute encodings corresponding to the Attrindex values
Table 2-161. MAIR1 Register Field Descriptions

Bit Field Type Reset Description
31-24 ATTR7 R/W Oh Memory attribute encoding for MPU regions with an Attrindex of 7
23-16 ATTR6 R/W Oh Memory attribute encoding for MPU regions with an Attrindex of 6
15-8 ATTR5 R/W Oh Memory attribute encoding for MPU regions with an Attrindex of 5
7-0 ATTR4 R/W Oh Memory attribute encoding for MPU regions with an Attrindex of 4
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2.5.7 CPU_SAU Registers

Table 2-162 lists the memory-mapped registers for the CPU_SAU registers. All register offset addresses not
listed in Table 2-162 should be considered as reserved locations and the register contents should not be
modified.

Table 2-162. CPU_SAU Registers

Offset Acronym Register Name Section

Oh CTRL Allows enabling of the Security Attribution Unit Section 2.5.7.1

4h TYPE Indicates the number of regions implemented by the Section 2.5.7.2
Security Attribution Unit

8h RNR Selects the region currently accessed by SAU_RBAR and Section 2.5.7.3
SAU_RLAR

Ch RBAR Provides indirect read and write access to the base Section 2.5.7.4
address of the currently selected SAU region

10h RLAR Provides indirect read and write access to the limit Section 2.5.7.5
address of the currently selected SAU region

14h SFSR Provides information about any security related faults Section 2.5.7.6

18h SFAR Shows the address of the memory location that caused a Section 2.5.7.7

Security violation

Complex bit access types are encoded to fit into small table cells. Table 2-163 shows the codes that are used for
access types in this section.

Table 2-163. CPU_SAU 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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2.5.7.1 CTRL Register (Offset = 0h) [Reset = 00000000h]

CTRL is shown in Table 2-164.

Return to the Summary Table.

Allows enabling of the Security Attribution Unit
Table 2-164. CTRL 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 ALLNS R/W Oh When SAU_CTRL.ENABLE is 0 this bit controls if the memory is
marked as Non-secure or Secure
0 ENABLE R/W Oh Enables the SAU
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2.5.7.2 TYPE Register (Offset = 4h) [Reset = 00000000h]

TYPE is shown in Table 2-165.

Return to the Summary Table.

Indicates the number of regions implemented by the Security Attribution Unit

Table 2-165. TYPE Register Field Descriptions

Bit Field Type Reset Description
31-8 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.
7-0 SREGION R Oh The number of implemented SAU regions
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2.5.7.3 RNR Register (Offset = 8h) [Reset = 00000000h]

RNR is shown in Table 2-166.

Return to the Summary Table.

Selects the region currently accessed by SAU_RBAR and SAU_RLAR

Table 2-166. RNR Register Field Descriptions

Bit Field Type Reset Description

31-8 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.

7-0 REGION R/W Oh Indicates the SAU region accessed by SAU_RBAR and SAU_RLAR
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2.5.7.4 RBAR Register (Offset = Ch) [Reset = 00000000h]

RBAR is shown in Table 2-167.

Return to the Summary Table.

Provides indirect read and write access to the base address of the currently selected SAU region

Table 2-167. RBAR Register Field Descriptions

Bit Field Type Reset Description

31-5 BADDR R/W Oh Holds bits [31:5] of the base address for the selected SAU region

4-0 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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2.5.7.5 RLAR Register (Offset = 10h) [Reset = 00000000h]

RLAR is shown in Table 2-168.

Return to the Summary Table.

Provides indirect read and write access to the limit address of the currently selected SAU region

Table 2-168. RLAR Register Field Descriptions

Bit Field Type Reset Description
31-5 LADDR R/W Oh Holds bits [31:5] of the limit address for the selected SAU region
4-2 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 NSC R/W Oh Controls whether Non-secure state is permitted to execute an SG
instruction from this region
0 ENABLE R/W Oh SAU region enable

234 CC13x4x10, CC26x4x10 SimpleLink™ Wireless MCU

SWCU194 — MARCH 2023
Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU194
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU194&partnum=

13 TEXAS
INSTRUMENTS

www.ti.com

Arm® Cortex®-M33 Processor with FPU

2.5.7.6 SFSR Register (Offset = 14h) [Reset = 00000000h]

SFSR is shown in Table 2-169.
Return to the Summary Table.

Provides information about any security related faults

Table 2-169. SFSR Register Field Descriptions

Bit

Field

Type

Reset

Description

31-8

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.

LSERR

R/W

Oh

Sticky flag indicating that an error occurred during lazy state
activation or deactivation

SFARVALID

R/W

Oh

This bit is set when the SFAR register contains a valid value. As with
similar fields, such as BFSR.BFARVALID and MMFSR.MMARVALID,
this bit can be cleared by other exceptions, such as BusFault

LSPERR

R/W

Oh

Stick flag indicating that an SAU or IDAU violation occurred during
the lazy preservation of floating-point state

INVTRAN

R/W

Oh

Sticky flag indicating that an exception was raised due to a branch
that was not flagged as being domain crossing causing a transition
from Secure to Non-secure memory

AUVIOL

R/wW

Oh

Sticky flag indicating that an attempt was made to access parts

of the address space that are marked as Secure with NS-Req for
the transaction set to Non-secure. This bit is not set if the violation
occurred during lazy state preservation. See LSPERR

INVER

R/wW

Oh

This can be caused by EXC_RETURN.DCRS being set to 0

when returning from an exception in the Non-secure state, or by
EXC_RETURN.ES being set to 1 when returning from an exception
in the Non-secure state

INVIS

R/wW

Oh

This bit is set if the integrity signature in an exception stack frame is
found to be invalid during the unstacking operation

INVEP

R/W

Oh

This bit is set if a function call from the Non-secure state or exception
targets a non-SG instruction in the Secure state. This bit is also set

if the target address is a SG instruction, but there is no matching
SAU/IDAU region with the NSC flag set
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2.5.7.7 SFAR Register (Offset = 18h) [Reset = 00000000h]

SFAR is shown in Table 2-170.

Return to the Summary Table.

Shows the address of the memory location that caused a Security violation

Table 2-170. SFAR Register Field Descriptions

Bit

Field

Type

Reset

Description

31-0

ADDRESS

R/W

Oh

The address of an access that caused a attribution unit violation.
This field is only valid when SFSR.SFARVALID is set. This allows the
actual flip flops associated with this register to be shared with other
fault address registers. If an implementation chooses to share the
storage in this way, care must be taken to not leak Secure address
information to the Non-secure state. One way of achieving this is to
share the SFAR register with the MMFAR_S register, which is not

accessible to the Non-secure state
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2.5.8 CPU_DCB Registers

Table 2-171 lists the memory-mapped registers for the CPU_DCB registers. All register offset addresses not
listed in Table 2-171 should be considered as reserved locations and the register contents should not be
modified.

Table 2-171. CPU_DCB Registers

Offset Acronym Register Name Section
10h DHCSR Controls halting debug Section 2.5.8.1
14h DCRSR With the DCRDR, provides debug access to the general- Section 2.5.8.2

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

18h DCRDR With the DCRSR, provides debug access to the general- Section 2.5.8.3
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

1Ch DEMCR Manages vector catch behavior and DebugMonitor Section 2.5.8.4
handling when debugging

24h DAUTHCTRL This register allows the external authentication interface Section 2.5.8.5
to be

28h DSCSR Provides control and status information for Secure debug Section 2.5.8.6

Complex bit access types are encoded to fit into small table cells. Table 2-172 shows the codes that are used for
access types in this section.

Table 2-172. CPU_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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2.5.8.1 DHCSR Register (Offset = 10h) [Reset = 00000000h]
DHCSR is shown in Table 2-173.
Return to the Summary Table.
Controls halting debug
Table 2-173. DHCSR Register Field Descriptions
Bit Field Type Reset Description
31-27 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.
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 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.
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
15-6 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.
C_SNAPSTALL R Oh Allow imprecise entry to Debug state
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 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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2.5.8.2 DCRSR Register (Offset = 14h) [Reset = 00000000h]
DCRSR is shown in Table 2-174.

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 2-174. DCRSR Register Field Descriptions

Bit Field Type Reset Description
31-17 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.
16 REGWnR w Oh Specifies the access type for the transfer
15-7 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.
6-0 REGSEL W Oh Specifies the general-purpose register, special-purpose register, or
FP register to transfer
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2.5.8.3 DCRDR Register (Offset = 18h) [Reset = 00000000h]
DCRDR is shown in Table 2-175.

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 2-175. 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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2.5.8.4 DEMCR Register (Offset = 1Ch) [Reset = 00000000h]
DEMCR is shown in Table 2-176.

Return to the Summary Table.

Manages vector catch behavior and DebugMonitor handling when debugging
Table 2-176. DEMCR Register Field Descriptions

Bit Field Type Reset Description
31-25 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.
24 TRCENA R/wW Oh Global enable for all DWT and ITM features
23-21 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.
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 Oh DebugMonitor semaphore bit
18 MON_STEP R Oh Enable DebugMonitor stepping
17 MON_PEND R Oh Sets or clears the pending state of the DebugMonitor exception
16 MON_EN R Oh Enable the DebugMonitor exception
15-12 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.
11 VC_SFERR R 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 Oh Enable halting debug vector catch for faults during exception entry
and return
VC_BUSERR R Oh BusFault exception halting debug vector catch enable
VC_STATERR R 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 Oh Enable halting debug trap on a UsageFault exception caused by a
checking error, for example an alignment check error
5 VC_NOCPERR R Oh Enable halting debug trap on a UsageFault caused by an access to a
coprocessor
4 VC_MMERR R Oh Enable halting debug trap on a MemManage exception
341 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.
0 VC_CORERESET R/W Oh Enable Reset Vector Catch. This causes a warm reset to halt a
running system
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2.5.8.5 DAUTHCTRL Register (Offset = 24h) [Reset = 00000000h]
DAUTHCTRL is shown in Table 2-177.
Return to the Summary Table.
This register allows the external authentication interface to be
overridden from software.
Table 2-177. 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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2.5.8.6 DSCSR Register (Offset = 28h) [Reset = 00000000h]
DSCSR is shown in Table 2-178.
Return to the Summary Table.
Provides control and status information for Secure debug
Table 2-178. DSCSR Register Field Descriptions

Bit Field Type Reset Description
31-18 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.
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 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 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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2.5.9 CPU_SIG Registers

Table 2-179 lists the memory-mapped registers for the CPU_SIG registers. All register offset addresses not
listed in Table 2-179 should be considered as reserved locations and the register contents should not be
modified.

Table 2-179. CPU_SIG Registers

Offset Acronym Register Name Section
Oh STIR Provides a mechanism for software to generate an Section 2.5.9.1
interrupt

Complex bit access types are encoded to fit into small table cells. Table 2-180 shows the codes that are used for
access types in this section.

Table 2-180. CPU_SIG 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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2.5.9.1 STIR Register (Offset = 0h) [Reset = 00000000h]
STIR is shown in Table 2-181.

Return to the Summary Table.

Provides a mechanism for software to generate an interrupt

Table 2-181. STIR 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.

8-0 INTID W Oh Indicates the interrupt to be pended. The value written is
(ExceptionNumber - 16)
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2.5.10 CPU_FPU Registers

Table 2-182 lists the memory-mapped registers for the CPU_FPU registers. All register offset addresses not
listed in Table 2-182 should be considered as reserved locations and the register contents should not be

modified.
Table 2-182. CPU_FPU Registers
Offset Acronym Register Name Section

4h FPCCR Holds control data for the Floating-point extension Section 2.5.10.1

8h FPCAR Holds the location of the unpopulated floating-point Section 2.5.10.2
register space allocated on an exception stack frame

Ch FPDSCR Holds the default values for the floating-point status Section 2.5.10.3
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 2.5.10.4
Extension

14h MVFR1 Describes the features provided by the Floating-point Section 2.5.10.5
Extension

18h MVFR2 Describes the features provided by the Floating-point Section 2.5.10.6
Extension

Complex bit access types are encoded to fit into small table cells. Table 2-183 shows the codes that are used for

access types in this section.

Table 2-183. CPU_FPU 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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2.5.10.1 FPCCR Register (Offset = 4h) [Reset = 00000000h]
FPCCR is shown in Table 2-184.
Return to the Summary Table.
Holds control data for the Floating-point extension
Table 2-184. FPCCR Register Field Descriptions

Bit Field Type Reset Description

31 ASPEN R/W Oh When this bit is set to 1, execution of a floating-point instruction sets
the CONTROL.FPCA bit to 1

30 LSPEN R/W Oh 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/W Oh Treat floating-point registers as Secure enable

25-11 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.

10 UFRDY R/W 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/W 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/W Oh Indicates the PE mode when it allocated the floating-point stack
frame

2 S R/W 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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2.5.10.2 FPCAR Register (Offset = 8h) [Reset = 00000000h]
FPCAR is shown in Table 2-185.

Return to the Summary Table.

Holds the location of the unpopulated floating-point register space allocated on an exception stack frame
Table 2-185. 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 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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2.5.10.3 FPDSCR Register (Offset = Ch) [Reset = 00000000h]
FPDSCR is shown in Table 2-186.
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 2-186. FPDSCR Register Field Descriptions

Bit Field Type Reset Description
31-27 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.
26 AHP R/W Oh Default value for FPSCR.AHP
25 DN R/W Oh Default value for FFSCR.DN
24 Fz R/W Oh Default value for FPSCR.FZ
23-22 RMode R/W Oh Default value for FPSCR.RMode
21-0 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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2.5.10.4 MVFRO Register (Offset = 10h) [Reset = 00000000h]

MVFRO is shown in Table 2-187.

Return to the Summary Table.

Describes the features provided by the Floating-point Extension

Table 2-187. MVFRO Register Field Descriptions

Bit Field Type Reset Description
31-28 FPRound R Oh Indicates the rounding modes supported by the FP Extension
27-24 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.
23-20 FPSqrt R Oh Indicates the support for FP square root operations
19-16 FPDivide R Oh Indicates the support for FP divide operations
15-12 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.
11-8 FPDP R Oh Indicates support for FP double-precision operations
7-4 FPSP R Oh Indicates support for FP single-precision operations
3-0 SIMDReg R Oh Indicates size of FP register file
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2.5.10.5 MVFR1 Register (Offset = 14h) [Reset = 00000000h]
MVFR1 is shown in Table 2-188.

Return to the Summary Table.

Describes the features provided by the Floating-point Extension
Table 2-188. MVFR1 Register Field Descriptions

Bit Field Type Reset Description
31-28 FMAC R Oh Indicates whether the FP Extension implements the fused multiply
accumulate instructions
27-24 FPHP R Oh Indicates whether the FP Extension implements half-precision FP
conversion instructions
23-8 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.
7-4 FPDNaN R Oh Indicates whether the FP hardware implementation supports NaN
propagation
3-0 FPFtZz R Oh Indicates whether subnormals are always flushed-to-zero
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2.5.10.6 MVFR2 Register (Offset = 18h) [Reset = 00000000h]
MVFR2 is shown in Table 2-189.
Return to the Summary Table.
Describes the features provided by the Floating-point Extension
Table 2-189. MVFR2 Register Field Descriptions
Bit Field Type Reset Description
31-8 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.
7-4 FPMisc R Oh Indicates support for miscellaneous FP features
3-0 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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2.5.11 CPU_TPIU Registers

Table 2-190 lists the memory-mapped registers for the CPU_TPIU registers. All register offset addresses not
listed in Table 2-190 should be considered as reserved locations and the register contents should not be
modified.

Table 2-190. CPU_TPIU Registers

Offset Acronym Register Name Section
Oh SSPSR Supported Sync Port Sizes Section 2.5.11.1
4h CSPSR Current Sync Port Size Section 2.5.11.2
10h ACPR Async Clock Prescaler Section 2.5.11.3
FOh SPPR Selected Pin Protocol Section 2.5.11.4
300h FFSR Formatter and Flush Status Section 2.5.11.5
304h FFCR Formatter and Flush Control Section 2.5.11.6
308h PSCR Formatter Synchronization Counter Section 2.5.11.7
FAOh CLAIMMASK Claim Tag Mask Section 2.5.11.8
FAOh CLAIMSET Claim Tag Set Section 2.5.11.9
FA4h CLAIMTAG Current Claim Tag Section 2.5.11.10
FA4h CLAIMCLR Claim Tag Clear Section 2.5.11.11
FC8h DEVID Device ID Section 2.5.11.12
FCCh DEVTYPE The Device Type |dentification Section 2.5.11.13

Complex bit access types are encoded to fit into small table cells. Table 2-191 shows the codes that are used for
access types in this section.

Table 2-191. CPU_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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2.5.11.1 SSPSR Register (Offset = 0h) [Reset = 0000000Bh]

SSPSR is shown in Table 2-192.
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 2-192. 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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2.5.11.2 CSPSR Register (Offset = 4h) [Reset = 00000001h]
CSPSR is shown in Table 2-193.
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 2-193. CSPSR Register Field Descriptions

Bit Field Type Reset Description
31-4 RESERVED R/W 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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2.5.11.3 ACPR Register (Offset = 10h) [Reset = 00000000h]

ACPR is shown in Table 2-194.

Return to the Summary Table.

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

Table 2-194. ACPR Register Field Descriptions

Bit Field Type Reset Description
31-13 RESERVED R/W 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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2.5.11.4 SPPR Register (Offset = FOh) [Reset = 00000001 h]

SPPR is shown in Table 2-195.

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 2-195. SPPR Register Field Descriptions

Bit Field Type Reset Description

31-2 RESERVED R/W 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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2.5.11.5 FFSR Register (Offset = 300h) [Reset = 00000008h]
FFSR is shown in Table 2-196.
Return to the Summary Table.
Formatter and Flush Status
Table 2-196. 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 TCPRESENT R Oh This field always reads as zero
FTSTOPPED R Oh This field always reads as zero
0 FLINPROG R Oh Read only. Flush in progress. Value can be:
0x0 When all the data received, before the flush is acknowledged,
has been output on the trace port
0x1 When a flush is initiated.
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2.5.11.6 FFCR Register (Offset = 304h) [Reset = 00000142h]
FFCR is shown in Table 2-197.
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 2-197. FFCR Register Field Descriptions

Bit Field Type Reset Description
31-9 RESERVED R/W Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
TRIGIN R/W 1h Indicates that triggers are inserted when a trigger pin is asserted.
RESERVED R/W Oh Software should not rely on the value of a reserved. Writing any
other value than the reset value may result in undefined behavior.
6 FONMAN R/W 1h Flush on manual. Value can be:

0x0 When the flush completes. Set to 0 on a reset of the TPIU.
0x1 Generates a flush.

5-2 RESERVED R/W 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/W 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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2.5.11.7 PSCR Register (Offset = 308h) [Reset = 00000000h]
PSCR is shown in Table 2-198.
Return to the Summary Table.
Formatter Synchronization Counter
Table 2-198. 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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2.5.11.8 CLAIMMASK Register (Offset = FAOh) [Reset = 0000000F h]
CLAIMMASK is shown in Table 2-199.

Return to the Summary Table.

Claim Tag Mask

Table 2-199. 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 implemented

The behavior when writing to this register is described in CLAIMSET.
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2.5.11.9 CLAIMSET Register (Offset = FAOh) [Reset = 0000000Fh]
CLAIMSET is shown in Table 2-200.

Return to the Summary Table.

Claim Tag Set
Table 2-200. 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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2.5.11.10 CLAIMTAG Register (Offset = FA4h) [Reset = 00000000h]
CLAIMTAG is shown in Table 2-201.

Return to the Summary Table.

Current Claim Tag

Table 2-201. 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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2.5.11.11 CLAIMCLR Register (Offset = FA4h) [Reset = 00000000h]
CLAIMCLR is shown in Table 2-202.

Return to the Summary Table.

Claim Tag Clear

Table 2-202. 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.

264 CC13x4x10, CC26x4x10 SimpleLink™ Wireless MCU

SWCU194 — MARCH 2023
Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SWCU194
https://www.ti.com/feedbackform/techdocfeedback?litnum=SWCU194&partnum=

13 TEXAS
INSTRUMENTS

www.ti.com Arm® Cortex®-M33 Processor with FPU

2.5.11.12 DEVID Register (Offset = FC8h) [Reset = 00000CAO0h]
DEVID is shown in Table 2-203.

Return to the Summary Table.

Device ID
Table 2-203. 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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2.5.11.13 DEVTYPE Register (Offset = FCCh) [Reset = 00000011h]
DEVTYPE is shown in Table 2-204.

Return to the Summary Table.

The Device Type Identification

Table 2-204. DEVTYPE Register Field Descriptions

Bit Field Type Reset Description

31-8 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.

7-4 SUBTYPE R 1h Identifies the classification of the debug component

3-0 MAJORTYPE R 1h Indicates this device is a trace sink and specifically a TPIU
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Chapter 3
Memory Map

3.1 Introduction

i3 TEXAS INSTRUMENTS

The CC13x4x10 and CC26x4x10 device platform takes advantage of the TrustZone® technology for Armv8-M
devices to provide a customer configurable memory map that partitions the memory map into Secure and
Non-secure regions. See Table 3-1 for more details.

3.2 Memory Map (Secure and Non-secure)
Table 3-1. Memory Map (Secure and Non-secure)

Region

Start Address

End Address

User
Config

IDM

IVALID(")

SINS

NSC |Additional

Comments

Secure
Flash

0x0

CCFG:TRUSTZONE_
FLASH_CFG.NSCADDR_
BOUNDARY - 1

CCFG

0 VTOR_S
(Secure vector
base address)
is 0x0 by
default

NSC Flash

CCFG:TRUSTZONE_
FLASH_CFG.NSCADDR _
BOUNDARY

CCFG:TRUSTZONE_
FLASH_CFG.NSADDR _
BOUNDARY- 1

CCFG

1 NSC: Non-
secure callable
Flash region.
Note that bus
masters in the
SoC will see
this region as
Secure. The
NSC property
of the memory
is only used by
the CPU

Non-secure
Flash

CCFG:TRUSTZONE_
FLASH_CFG.NSADDR _
BOUNDARY

End of Flash (device
dependent)

CCFG

NS

0 Non-secure
region

BROM/
GPRAM(@)

0x10000000

Ox1FFFFFFF

Hardcoded

0 Secure region

Secure
SRAM

0x20000000

CCFG:TRUSTZONE_
SRAM_CFG.NSCADDR _
BOUNDARY- 1

CCFG

0 Secure SRAM
region

NSC SRAM

CCFG:TRUSTZONE_
SRAM_CFG.NSCADDR _
BOUNDARY

CCFG:TRUSTZONE_
SRAM_CFG.NSADDR _
BOUNDARY- 1

CCFG

1 NSC: Non-
secure callable
SRAM region.
Note that bus
masters in the
SoC will see
this region as
Secure. The
NSC property
of the memory
is only used by
the CPU
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Table 3-1. Memory Map (Secure and Non-secure) (continued)

Region

Start Address

End Address

User
Config

ID()

IVALID()

SINS

NSC

Additional
Comments

Non-secure
SRAM

CCFG:TRUSTZONE_
SRAM_CFG.NSADDR_
BOUNDARY

Ox3FFFFFFF

CCFG

NS

Non-Secure
SRAM

Non-secure
Peripheral
Region

0x40000000

OX57FFFFFF

Hardcoded

NS

Secure
Peripheral
Region

0x58000000

OX5FFFFFFF

Hardcoded

Non-secure
Peripheral
Region
Alias (non-
posted)

0x60000000

Ox77FFFFFF

Hardcoded

10

NS

Secure
Peripheral
Region
Alias (non-
posted)

0x78000000

Ox7FFFFFFF

Hardcoded

1

Non-secure
(reserved)

0x80000000

OXDFFFFFFF

Hardcoded

12

NS

Exempt
(ARM
Implementa
tion)

0xE0000000

OxEQ043FFF

Hardcoded

System Control
Space
exempted by
ARM

Non-secure
(reserved)

0xE0044000

OxEOOFDFFF

Hardcoded

12

NS

Exempt
(Processor
ROM
Table)

OxEOOFEO00

OxEOOFFFFF

Hardcoded

Excluded
explicitly by
IDAU

Internal
(reserved)

0xE0100000

OXFFFFFFFF

Hardcoded

13

NS

(1) The ID and IVALID fields are used by the Test Target (TT) instruction.
(2) GPRAM is only available when VIMS.CTL.MODE = 0. In Cache mode (VIMS.CTL.MODE = 1), the memory becomes cache and it
caches both Secure and Non-secure regions.

Boundaries between S, NSC, and S regions must be configured such that the rules below are being followed:

The granularity required for the different watermark boundaries between S and NS are showed in Table 3-2.

Table 3-2. Granularity

CCFG Register Granularity
TRUSTZONE_SRAM_CFG.NSCADDR_BOUNDARY 1 KB
TRUSTZONE_SRAM_CFG.NSADDR_BOUNDARY 1 KB
TRUSTZONE_FLASH_CFG.NSCADDR_BOUNDARY 1 KB
TRUSTZONE_FLASH_CFG.NSADDR_BOUNDARY 8 KB

Figure 3-1 shows the accessible memory per bus master for different runtime security configurations and Table
3-3 shows the logic of determining the security attribution for a given address (the core presents the address to
the SAU and IDAU, which in turn signal to the core the security attributed of the address)
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Non-secure (NS) addresses may be accessed by the Cortex®-M33 when in either the Secure or the Non-secure
state. Further, NS addresses may be accessed by any of the masters in the system (DMA, 12S, Radio, or
CRYPTO).

Secure (S) addresses may only be accessed by the Cortex®-M33 when it is in the Secure state, or by other
Secure masters in the system. The only secure master in the system (other than the M33 in secure state) is the
internal DMA of the AES and Hash Cryptoprocessor core (CRYPTO).

Accessible Memory per Master:

(*) Certain peripheral MMRs only

(4]
accessible from Secure Q - o 3 % B
=® -~ 3 Q z 0 ]
6s 62 ©° =g @
= e~
. o< o » A9z b4
IDAU Security > = >u & & &
Attribution o K2 g g2 2
0x80000000 =
Peripheral S Memory
(non-posting alias) accessible
0x78000000
Peripheral NS NS ~ ~ SecureFault:
(non-posting alias) Access S from NS context
0x60000000
Peripheral S ee SG (Secure Gateway)
0x58000000 instruction fetch only
Peripheral NS MemManager fault
* Execute never
0x40000000
(1)
CCFG:TRUSTZONE_SRAM_CFG.N SRAM NS NS NS Er';IXNS/ BXNS™ call
SADDR_BOUNDARY Y
SRAM NSC NSC
CCFG:TRUSTZONE_SRAM_CFG. (BLXNS: Branch with Link and Exchange Non-secure
NSCADDR_BOUNDARY SRAM S BXNS: Branch and Exchange Non-secure
0x20000000
l-region S
(BROM, GPRAM)
0x10000000
CCFG:TRUSTZONE_FLASH_CFG. Flash NS NS
NSADDR_BOUNDARY
Flash NSC NSC
CCFG:TRUSTZONE_FLASH_CFG.
NSCADDR_BOUNDARY ST
0x00000000
PRCM:BUSSECCFG.BUS_CFG: 0xF9 OxFF-
M33 SAU: Off/All-S All-NS:
M33 SINS MPU: off

Figure 3-1. Accessible Memory per Bus Master for Different Runtime Security Configurations
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Table 3-3. Determining the Security Attribution for a Given Address

IDAU Security Attribution SAU Security Attribution Final Security Attribution
NS S S
NSC NSC
NS NS
NSC S S
NSC NSC
NS NSC
S S S
NS
NSC S

3.2.1 Bus Security

Only two values are supported for PRCM:BUSSECCFG.BUS_CFG; OxFF and 0xF9. All other values are
reserved, and can lead to unpredictable behavior. Table 3-4 through Table 3-6 show the system configuration
resulting from PRCM:BUSSECCFG.BUS_CFG. This setting determines the base address of many apertures/
peripherals as well as the state of outbound address filtering for bus masters (if they can access all memory
(Secure) or are restricted from accessing secure memory ranges (Non-secure)). Some peripherals only have
parts of their memory map moved to Secure memory. This is for backwards compatibility.

Table 3-4. BUS_CFG Configuration

BUS_CFG Firewall Enabled |CRYPTO Data CRYPTO Key CRYPTO System Flash, PKA,
Bus Master Bus Master Address Management TRNG,
Location Registers SRAM_MMR
OxFF Yes Secure Secure Secure(!) Secure() Secure(!)
0xF9 No Non-secure Non-secure Non-secure(?) Non-secure(?) Non-secure(?)

(1) Registers located in 0x58000000 to Ox5FFFFFFF range
(2) Registers located in 0x40000000 to 0x4FFFFFFF range

The system management registers affected by the BUS_CFG configuration are all the registers in the apertures
listed in Table 3-5 except the ones in the exemption column. Exempted registers are still accessible in the
Non-secure offset but all others are secured.
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Table 3-5. System Management Registers

Aperture

Excemption

Non-secure Offset

Secure Alias Offset

PRCM

RESETSECDMA

RESETGPIO

RESETGPT

RESETI2C

RESETUART

RESETSPI

RESETI2S

RAMRETEN

NVMNSCADDR

NVMNSADDR

SRAMNSCADDR

SRAMNSADDR

BUSSECCFG

CPULOCK

MCUSRAMCFG

SECDMACLKGS

SECDMACLKGDS

SECDMACLKGR

0x40082000

0x58082000

AON_PMCTL

AUXSCECLK

RAMCFG

PWRSTAT

SHUTDOWN

RECHARGESTAT

0x40090000

0x58090000

AON_RTC

CTL

SEC

SUBSEC

0x40092000

0x58092000

AUX_SYSIF

RTCSUBSECINCO

RTCSUBSECINC1

RTCSUBSECINCCTL

0x400C6000

0x580C6000

AUX_DDI0O_OSC

0x400CA000

0x580CA000

AUX_SCE

NONSECDDIACCO

NONSECDDIACC1

NONSECDDIACC2

NONSECDDIACC3

0x400E1000

0x580E1000

Table 3-6 shows the apertures which have all registers mapped to the Secure address space.

Table 3-6. Apertures with all Registers Mapped to Secure Address Space

Aperture Non-secure Offset Secure Alias Offset Size
CRYPTO 0x40024000 0x58024000 2 KB
PKA 0x40025000 0x58025000 4 KB
PKA_RAM 0x40026000 0x58026000 2 KB
PKA_INT 0x40027000 0x58027000 4 KB
TRNG 0x40028000 0x58028000 8 KB
FLASH(") 0x58030000 8 KB
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Table 3-6. Apertures with all Registers Mapped to Secure Address Space (continued)

Aperture Non-secure Offset Secure Alias Offset Size
NVMNW( 0x58032000 4 KB
SRAM_MMR(") 0x58035000 20 KB
AUX_DDIO_OSC 0x400CA000 0x580CA000 4 KB

(1) These apertures always reside in the Secure range.

3.3 Memory Map

Table 3-7. Memory Map

Aperture Description Base Address

FLASHMEM Flash memory 0x00000000

SRAM General purpose RAM 0x20000000

RFC_RAM Command and Packet Engine RAM 0x21000000
(CPERAM) in the RF core

RFC_ULLRAM Command and Packet Engine Ultra Low 0x21004000
Leakage RAM (CPERAM) in the RF core

SPIO Serial Peripheral Interface (SPI) with master | 0x40000000
and slave capabilities

UARTO Universal Asynchronous Receiver/Transmitter | 0x40001000
(UART) interface

12C0 Inter-Integrated Circuit (12C) controller with 0x40002000
master and slave capabilities

SPI1 Serial Peripheral Interface (SPI) with master | 0x40008000
and slave capabilities

SPI2 Serial Peripheral Interface (SPI) with master | 0x40009000
and slave capabilities

SPI3 Serial Peripheral Interface (SPI) with master | 0x4000A000
and slave capabilities

UART1 Universal Asynchronous Receiver/Transmitter | 0x4000B000
(UART) interface

UART2 Universal Asynchronous Receiver/Transmitter | 0x4000C000
(UART) interface

UART3 Universal Asynchronous Receiver/Transmitter | 0x4000D000
(UART) interface

GPTO General Purpose Timer (GPT) 0x40010000

GPT1 General Purpose Timer (GPT) 0x40011000

GPT2 General Purpose Timer (GPT) 0x40012000

GPT3 General Purpose Timer (GPT) 0x40013000

UDMAO Micro Direct Memory Access (UDMA) 0x40020000
controller

12S0 Inter-IC Sound (12S) controller with 12S, LJF, |0x40021000
RJF and DSP formats

GPIO General Purpose Input/Output (GPIO) 0x40022000
interface for controlling and reading IO status
and |0 event status

12C1 Inter-Integrated Circuit (12C) controller with 0x4002A000
master and slave capabilities

VIMS Versatile Instruction Memory System 0x40034000

RFC_PWR RF core power management 0x40040000

RFC_DBELL RF core doorbell 0x40041000

RFC_RAT RF core radio timer 0x40043000
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Table 3-7. Memory Map (continued)

Aperture Description Base Address

WDT Watchdog timer 0x40080000

10C 10 Controller (I0C) 0x40081000

EVENT Event fabric 0x40083000

SMPH Semaphore module 0x40084000

AON_EVENT Always On (AON) event fabric 0x40093000

AON_IOC Always On (AON) IO Controller 0x40094000
(I0C)

AON_BATMON Always On (AON) Battery And Temperature 0x40095000
MONitor (BATMON)

AUX_SPIM AUX Serial Peripheral Interface Master 0x400C1000
(SPIM)

AUX_MAC AUX Multiply-ACcumulate (MAC) 0x400C2000

AUX_TIMER2 AUX timer 2 0x400C3000

AUX_TDC AUX Time to Digital Converter (TDC) 0x400C4000

AUX_EVCTL AUX event controller 0x400C5000

AUX_TIMERO1 AUX timer 0 and AUX timer 1, 16-bit timers 0x400C7000

AUX_SMPH AUX semaphore 0x400C8000

AUX_ANAIF AUX analog interface 0x400C9000

AUX_ADI4 Aux analog digital interface 0x400CB000

AUX_AIODIOO AUX analog digital input output controller 0x400CCO000

AUX_AIODIO1 AUX analog digital input output controller 0x400CD000

AUX_AIODIO2 AUX analog digital input output controller 0x400CE000

AUX_AIODIO3 AUX analog digital input output controller 0x400CF000

AUX_RAM SRAM within the AUX domain, intended for 0x400E0000
AUX usage only

CCFG Customer configuration area 0x50000000

FCFG1 Factory configuration area 0x50000800

CRYPTO Crypto core containing AES and SHA-2 0x58024000
accelerators

PKA Public Key Accelerator (PKA) 0x58025000

PKA_RAM SRAM within the PKA domain, intended for 0x58026000
PKA usage only

PKA_INT Integrated module which includes the PKA 0x58027000

TRNG True Random Number Generator (TRNG) 0x58028000

FLASH Flash sub-system registers, includes the No | 0x58030000
Wrapper (NW) flash APl and EFUSE

NVMNW Non-Volatile Memory No Wrapper (NVMNW) | 0x58032000
control

SRAM_MMR General purpose RAM 0x58035000

PRCM Power, Reset and Clock Management 0x58082000
(PRCM)

AON_PMCTL Always On (AON) power management 0x58090000
controller

AON_RTC Always On (AON) Real Time Clock (RTC) 0x58092000

AUX_SYSIF AUX system interface 0x580C6000

AUX_DDI0_OSC AUX Digital to Digital Interface (DDI) 0x580CA000

AUX_SCE AUX Sensor Control Engine (SCE) 0x580E1000
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Table 3-7. Memory Map (continued)
Aperture Description Base Address
CPU_ITM Cortex-M's Instrumentation Trace Macrocell 0xE0000000
(IT™M)
CPU_DWT Cortex-M's Data Watchpoint and Trace (DWT) | 0xE0001000
CPU_FPB Cortex-M's Flash Patch and Breakpoint (FPB) | 0xE0002000
CPU_ICB Cortex-M's Implementation Control Block 0xEOOOE000
(ICB)
CPU_SYSTICK Cortex-M's system timer (SYSTICK) 0xEO000E010
CPU_NVIC Cortex-M's Nested Vectored Interrupt 0xEOOO0E100
Controller (NVIC)
CPU_SCB Cortex-M's System Control Block (SCB) 0xEOOOEDOO
CPU_MPU Cortex-M's Memory Protection Unit (MPU) 0xEOOO0ED90
CPU_SAU Cortex-M's Security Attribution Unit (SAU) 0xEOO0OEDDO
CPU_DCB Cortex-M's Debug Control Block 0xEOOOEDEO
CPU_SIG Cortex-M's Software Interrupt Generator (SIG) | 0OXEOOOEF00
CPU_FPU Cortex-M's Floating Point Unit (FPU) O0xEOQ00EF30
CPU_TPIU Cortex-M's Trace Port Interface Unit (TPIU) 0xE0040000
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Arm® Cortex®-M33 Peripherals

i3 TEXAS INSTRUMENTS

This chapter describes the Arm® Cortex®-M33 peripherals.

4.1 Arm® Cortex®-M33 Peripherals INtrodUCHION.....................cooiiiiiuiiiiiiceieeee ettt eneaene s 276
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4.1 Arm® Cortex®-M33 Peripherals Introduction

The Cortex®-M33 processor has a fixed default memory map that provides up to 4 GB of addressable memory.
Figure 4-1 shows the Cortex®-M33 processor memory map.

OxFFFFFFFF
Vendor-specific Memory
511 MB
0xE0100000
Private Peripheral Bus OxEO0OFFFFF
1MB 0xE0000000
OxDFFFFFFF
External Device
1GB
0xA0000000
O0x9FFFFFFF
External RAM
1GB
0x60000000
Ox5FFFFFFF
Peripheral
0.5GB
0x40000000
O0x3FFFFFFF
SRAM
0.5GB
0x20000000
Ox1FFFFFFF
Code
0.5GB
0x00000000

Copyright © 2017, 2018 Arm Limited or its affiliates

Figure 4-1. Arm® Cortex®-M33 Processor Memory Map

The processor reserves regions of the Private peripheral bus (PPB) address range for core peripheral. The
peripherals and their addresses are listed in Table 4-1.

Table 4-1. Core Peripheral Register Regions

Address

Core Peripheral

Link

0xEOOOEO010 - 0OXEOOOEO1C

System Timer (SysTick)

Arm® Cortex®-M33 Device Generic
User Guide

0xEOOOE100 - 0xEOOOE400

Nested Vectored Interrupt Controller (NVIC)

Arm® Cortex®-M33 Device Generic
User Guide

O0xEOOOECFC - 0XEOOOEDSC

System Control Block (SCB)

Arm® Cortex®-M33 Device Generic
User Guide

0xE0001000 - 0XEOOO1FFC

Data watchpoint and trace (DWT)

Arm® Cortex®-M33 Processor
Technical Reference Manual

0xE0002000 - 0xEO002FFC

Flash Patch and Breakpoint (FPB)

Arm® Cortex®-M33 Processor
Technical Reference Manual

0xE0000000 - 0xEOOOOFFC

Instrumentation Trace Macrocell (ITM)

Arm® Cortex®-M33 Processor
Technical Reference Manual

O0xEOOFFO000 - 0XEOOFFFFC

ROM table

0xE0040000 - 0xE0040FFC

Trace Port Interface Unit (TPIU)

Arm® Cortex®-M33 Processor
Technical Reference Manual
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Table 4-1. Core Peripheral Register Regions (continued)
Address Core Peripheral Link
0XE000ED0 - 0XEOOOEDC4 Memory Protection Unit (MPU) Arm® Cortex®-M33 Device Generic
User Guide
0XE000EDDO - OXEOOOEDES Security Attribution Unit (SAU) G;ZE@G%?J:)‘@'M% Device Generic
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Chapter 5
Interrupts and Events

i3 TEXAS INSTRUMENTS

This chapter describes interrupts and events for the CC13x4x10 and CC26x4x10 device platform and the
different Arm® documentation listed in Section Related Documentation are used as reference.
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5.1 Exception Model

The Arm® Cortex®-M33 processor and the nested vectored interrupt controller (NVIC) prioritize and handle all
exceptions in handler mode. The state of the processor 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 state saving, thus enabling efficient interrupt entry. The processor supports tail-chaining, which
enables performance of back-to-back interrupts without the overhead of state saving and restoration.

Table 5-1 lists all exception types. Software can set eight priority levels on all the exceptions except reset and
hard fault.

Internally, the highest user-programmable priority (0) is treated as third priority, after a reset, and a hard fault, in
that order.

Note

The default priority is O for all the programmable priorities.

CAUTION

After a write to clear an interrupt source, it may take several processor cycles for the NVIC to detect
the interrupt source de-assertion due to the write buffer. Thus, if the interrupt clear is done as the
last action in an interrupt handler, it is possible for the interrupt handler to complete while the NVIC
detects the interrupt as still asserted, causing the interrupt handler to be re-entered errantly. This
situation can be avoided by either clearing the interrupt source at the beginning of the interrupt
handler or by performing a read from the same address after the write to clear the interrupt source
(and flush the write buffer).

For more information on exceptions and interrupts, see the Arm® Cortex®-M33 Device Generic User Guide.
5.1.1 Exception States
Each exception is in one of the following states:

» Inactive: The exception is not active and not pending.

* Pending: The exception is waiting to be serviced by the processor. An interrupt request from a peripheral or
from software can change the state of the corresponding interrupt to pending.

« Active: An exception is being serviced by the processor but has not completed. An exception handler can
interrupt the execution of another exception handler. In this case, both exceptions are in the active state.

» Active and Pending: The exception is being serviced by the processor, and there is a pending exception
from the same source.
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5.1.2 Exception Types

The exception types are:

Reset: The exception model treats reset as a special form of exception. When reset is asserted, the
operation of the processor stops, potentially at any point in an instruction. When either power-on or warm
reset is de-asserted, execution restarts from the address provided by the reset entry in the ROM vector table.
Execution restarts as privileged execution in Secure state in Thread mode. This exception is not banked
between security states.

NMI: A Non-Maskable Interrupt (NMI) can be signaled by a peripheral or triggered by software. It is
permanently enabled and has a fixed priority of -2. NMI can only be preempted by reset and, when it

is Non-secure, by a Secure HardFault. If CPU_SCB:AIRCR.BFHFNMINS = 0, then the NMl is Secure. If
CPU_SCB:AIRCR.BFHFNMINS = 1, then NMI is Non-secure.

HardFault: A HardFault is an exception that occurs because of an error during normal or exception
processing. HardFaults have a fixed priority of at least -1, meaning they have higher priority than any
exception with configurable priority. This exception is not banked between security states.

If CPU_SCB:AIRCR.BFHFNMINS = 0, HardFault handles all faults that are unable to preempt the current
execution. The HardFault handler is always Secure.

If CPU_SCB:AIRCR.BFHFNMINS = 1, HardFault handles faults that target Non-secure state that are unable
to preempt the current execution.

HardFaults that specifically target the Secure state when CPU_SCB:AIRCR.BFHFNMINS is set to 1 have a
priority of -3 to ensure they can preempt any execution. A Secure HardFault at priority -3 is only enabled
when CPU_SCB:AIRCR.BFHFNMINS is set to 1. Secure HardFault handles Secure faults that are unable to
preempt current execution.

MemManage: A MemManage fault is an exception that occurs because of a memory protection violation,
compared to the MPU or the fixed memory protection constraints, for both instruction and data memory
transactions. This fault is always used to abort instruction accesses to Execute Never (XN) memory regions.
This exception is banked between security states.

BusFault: A BusFault is an exception that occurs because of a memory-related violation for an instruction or
data memory transaction. This might be from an error that is detected on a bus in the memory system. This
exception is not banked between security states.

If CPU_SCB:AIRCR.BFHFNMINS = 0, BusFaults target the Secure state

If CPU_SCB:AIRCR.BFHFNMINS = 1, BusFaults target the Non-secure state
UsageFault: A UsageFault is an exception that occurs because of a fault related to instruction execution.
This includes:

— An undefined instruction

— Anillegal unaligned access

— Invalid state on instruction execution
— An error on exception return

The following can cause a usage fault:

— An unaligned address on word and halfword memory access
— Division by zero

This exception is banked between security states.

SecureFault: This exception is triggered by the various security checks that are performed. It is triggered, for
example, when jumping from Non-secure code to an address in Secure code that is not marked as a valid
entry point. Most systems choose to treat a Secure fault as a terminal condition that either halts or restarts
the system. Any other handling of the SecureFault must be checked carefully to make sure that it does not
inadvertently introduce a security vulnerability. SecureFaults always target the Secure state.

SVCall: A Supervisor Call (SVC) is an exception that is triggered by the SVC instruction. In an OS
environment, applications can use SVC instructions to access OS kernel functions and device drivers. This
exception is banked between security states.
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» DebugMonitor: A DebugMonitor exception. If halting debug is disabled and the debug monitor is enabled,
a debug event causes a debug monitor exception when the group priority of the debug monitor exception is
greater than the current execution priority.

* PendSV: PendSV is an asynchronous request for system-level service. In an OS environment, use PendSV
for context switching when no other exception is active. This exception is banked between Security states.

» SysTick: A SysTick exception is an exception the system timer generates when it reaches zero. Software
can also generate a SysTick exception. In an OS environment, the processor can use this exception as a
system tick. This exception is banked between Security states.

* Interrupt (IRQ): An interrupt, or IRQ, is an exception signaled by a peripheral, or generated by a software
request. All interrupts are asynchronous to instruction execution. In the system, peripherals use interrupts
to communicate with the processor. This exception is not banked between security states. Secure code can
assign each interrupt to Secure or Non-secure state. By default all interrupts are assigned to Secure state.

For an asynchronous exception, other than reset, the processor can execute extra instructions between the
moment the exception is triggered and the moment the processor enters the exception handler. Privileged
software can disable the exceptions that have configurable priority, as shown in the table above. An exception
that targets Secure state cannot be disabled by Non-secure code.

Table 5-1. Exception Types

Exception Number IRQ number Exception Type Priority Vector Address Activation
1 - Reset -4, the highest 0x00000004 Asynchronous
2 -14 NMI -2 0x00000008 Asynchronous
Secure HardFault
when 3
CPU_SCB:AIRCR.BF
HFNMINS is 1

3 -13 Secure HardFault 0x0000000C Synchronous

when 1

CPU_SCB:AIRCR.BF
HFNMINS is 0

HardFault -1
4 -12 MemManage Configurable 0x00000010 Synchronous
7 -9 SecureFault Configurable 0x0000001C Synchronous

8-10 - Reserved - - -
11 -5 SVCall Configurable 0x0000002C Synchronous
12 -4 DebugMonitor Configurable 0x00000030 Synchronous
13 - Reserved - - -
14 -2 PendSV Configurable 0x00000038 Asynchronous
15 -1 SysTick Configurable 0x0000003C Asynchronous
0x00000040 and
16 and above 0 and above Interrupt (IRQ) Configurable above. Increasing in Asynchronous
steps of 4

Note

To simplify the software layer, the CMSIS only uses IRQ numbers. It uses negative values for
exceptions other than interrupts. The IPSR returns the Exception number
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5.1.3 Exception Handlers
The exception handlers are the following:

* Interrupt Service Routines (ISRs): Interrupts IRQ0-IRQ46 are the exceptions that are handled by ISRs.
Each interrupt is configured by Secure software in Secure or Non-secure state, using CPU_NVIC:ITNSO and
CPU_NVIC:ITNS1.

» Fault Handler: The fault handler handles the following exceptions:

HardFault
MemManage
BusFault
UsageFault
SecureFault

There can be separate MemManage and UsageFault handlers in Secure and Non-secure state. The
CPU_SCB:AIRCR.BFHFNMINS bit controls the target state for HardFault and BusFault. SecureFault always
targets Secure state.

» System Handlers: The system handlers handle the following system exceptions:

— NMI

— PendSV
— SVcall
— SysTick

Most system handlers can be banked with separate handlers between Secure and Non-secure state. The
CPU_SCB:AIRCR.BFHFNMINS bit controls the target state for NMI.

5.1.4 Vector Table

The Vector Table Offset Register (CPU_SCB:VTOR) in the System Control Block (SCB) determines the starting
address of the vector table. The VTOR is banked so there is a VTOR_S and a VTOR_NS. The initial

values of VTOR_Sand VTOR NS are 0. The vector table used depends on the target state of the exception.
For exceptions targeting the Secure state, VTOR_S is used. For exceptions targeting the Non-secure state,
VTOR_NS is used.

Table 5-2 shows the order of the exception vectors in the Secure and Non-secure vector tables. The least-
significant bit of each vector is 1, indicating that the exception handler is written in Thumb® code.
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Table 5-2. Vector Table With Security Extension
Exception Number IRQ Number Secure Vector Non-secure Vector Offset
62 46 IRQ46 IRQ46 OxF8
18 2 IRQ2 IRQ2 0x48
17 IRQ1 IRQ1 0x44
16 0 IRQO IRQO 0x40
15 -1 SysTick_S SysTick_NS 0x3C
14 -2 PendSV_S PendSV_NS 0x38
13 Reserved Reserved 0x30
12 -3 DebugMonitor DebugMonitor
11 -5 SVCall_S SVCall_NS 0x2C
10
9 Reserved
8 Reserved
7 -9 SecureFault 0x1C
6 -1 UsageFault_S UsageFault_NS 0x18
5 -12 BusFault_S BusFault_NS 0x14
4 -13 MemManage_S MemManage_NS 0x10
3 -13 HardFault_S HardFault_ NS 0x0C
2 -14 NMI_S NMI_NS 0x08
1 Reset 0x04
Initial SP Value 0x00

Because reset always targets Secure state, the Non-secure reset and Non-secure initial SP value are ignored by
the hardware.
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5.1.5 Exception Priorities

All exceptions have an assigned priority that is used to control both pre-emption and prioritization between
pending exceptions. A lower priority value indicates a higher priority. You can configure priorities for all
exceptions except Reset, HardFault, and NMI.

If software does not configure any priorities, then all exceptions with a configurable priority have a priority of 0.

Note

Configurable priorities are in the range 0-255. The Reset, HardFault, and NMI exceptions, with fixed
negative priority values always have higher priority than any other exception.

For configurable priority exceptions, the target Security state alsoaffects the programmed priority. Depending on
the value of CPU_SCB:AIRCR.PRIS, the priority can be extended

In Table 5-3, the values in columns 2 and 3 must match, and increase from zero in increments of 32. The values
in column 4 start from 128 and increase in increments of 16.

Table 5-3. Extended Priority

Priority Value [7:5] Secure Priority Non-secure priority when Non-secure priority when
CPU_SCB:AIRCR.PRIS =0 CPU_SCB:AIRCR.PRIS =1
0 0 0 128
1 32 32 144
2 64 64 160
3 96 96 176
4 128 128 192
5 160 160 208
6 192 192 224
7 224 224 240

Assigning a higher priority value to IRQ[0] and a lower priority value to IRQ[1] means that IRQ[1] has higher
priority than IRQ[O]. If both IRQ[1] and IRQ[O0] are asserted, IRQ[1] is processed before IRQ[0].

If multiple pending exceptions have the same priority, the pending exception with the lowest exception number
takes precedence. For example, if both IRQ[0] and IRQ[1] are pending and have the same priority, then IRQ[0] is
processed before IRQ[1].

When the processor is executing an exception handler, the exception handler is preempted if a higher priority
exception occurs. If an exception occurs with the same priority as the exception being handled, the handler is not
preempted, irrespective of the exception number. However, the status of the new interrupt changes to pending.

5.1.6 Interrupt Priority Grouping

The NVIC supports software assigned priority levels. A priority level from 0 to 8 can be assign to an interrupt
by writing to the most significant bits of the PRI_N field in the CPU_NVIC:IPRn register corrsponding to the
interrupt, see Section 2.5.4.

To increase priority control in systems with interrupts, the NVIC supports priority grouping. This divides each
interrupt priority register entry into two fields, an upper field that defines the group priority, and a lower field that
defines a subpriority within the group.

Only the group priority determines pre-emption of interrupt exceptions. When the processor is executing an
interrupt exception handler, another interrupt with the same group priority as the interrupt being handled does not
pre-empt the handler.
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If multiple pending interrupts have the same group priority, the subpriority field determines the order in which
they are processed. If multiple pending interrupts have the same group priority and subpriority, the interrupt with
the lowest IRQ number is processed first.

If a pending Secure exception and a pending Non-secure exception both have the same group priority
field value, the same subpriority field value, and the same exception number, the Secure exception takes
precedence.

5.1.7 Exception Entry and Return
Descriptions of exception handling use the following terms.

* Preemption: An exception can preempt the current execution if its priority is higher than the current
execution priority. When one exception preempts another, the exceptions are called nested exceptions.

* Return: This occurs when the exception handler is completed. The processor pops the stack and restores
the processor state to the state it had before the interrupt occurred.

» Tail-Chaining: This mechanism speeds up exception servicing. On completion of an exception handler or
during the return operation, if there is a pending exception that meets the requirements for exception entry,
then the stack pop is skipped and control transfers directly to the new exception handler.

» Late Arriving Interrupts: This mechanism speeds up preemption. If a higher priority exception occurs during
state saving for a previous exception, the processor switches to handle the higher priority exception and
initiates the vector fetch for that exception. State saving may be affected by the late arrival depending on the
stacking requirements of the original exception and the late-arriving exception. On return from the exception
handler of the late-arriving exception, the normal tailchaining rules apply.

5.1.7.1 Exception Entry

Exception entry occurs when there is a pending exception with sufficient priority and either the processor is in
Thread mode, or the new exception is of higher priority than the exception being handled, in which case the new
exception preempts the original exception.

When one exception preempts another, the exceptions are nested.

Sufficient priority means that the exception has higher priority than any limits set by the mask registers. An
exception with lower priority than this is pending but is not handled by the processor.

When the processor takes an exception, unless the exception is a tail-chained or a late-arriving exception, the
processor pushes information onto the current stack. This operation is referred to as stacking and the structure
of the data stacked is referred as the stack frame.

The Cortex-M33 processor can automatically stack the architected floating-point state on exception entry.
5.1.7.2 Exception Return

Exception return occurs when the processor is in Handler mode and execution of one of the following
instructions attempts to set the PC to an EXC_RETURN value:

A POP or LDM instruction that loads the PC
* An LDR instruction that loads the PC
* A BXinstruction using any register

The processor saves an EXC_RETURN value to the LR on exception entry. The exception mechanism relies on
this value to detect when the processor has completed an exception handler. When the processor loads a value
matching this pattern to the PC it detects that the operation is not a normal branch operation and, instead, that
the exception is complete. As a result, it starts the exception return sequence. Bits[6:0] of the EXC_RETURN
value indicate the required return stack, processor mode, Security state, and stack frame as shown in Table 5-4.
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Table 5-4. Exception Return Behavior

Bits

Name

Function

[31:24]

PREFIX

Indicates that this is an EXC_RETURN value.
This field reads as 0b11111111

[23:7]

Reserved, RES1.

(6]

Indicates whether registers have been pushed to a
Secure or Non-secure stack.

0: Non-secure stack used

1: Secure stack used.

5]

DCRS

Indicates whether the default stacking rules apply,
or whether the called registers are already on the
stack.

0:Stacking of the called saved registers is skipped
1: Default rules for stacking the called registers are
followed

4]

FType

In a PE with the Main and Floating-point
Extensions:

0: The PE allocated space on the stack for FP
context

1: The PE did not allocate space on the stack for FP
context.

In a PE without the Floating-point Extension, this bit
is Reserved, RES1

(3]

Mode

Indicates the mode that was stacked from.
0: Handler mode
1: Thread mode

(2]

SPSEL

Indicates which stack contains the exception stack
frame.

0: Main stack pointer

1: Process stack pointer

]

Reserved, RESO

[0]

ES

Indicates the Security state the exception was taken
to.

0: Non-secure

1: Secure
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5.2 Fault Handling

Faults can occur on instruction fetches, instruction execution, and data accesses. When a fault occurs,
information about the cause of the fault is recorded in various registers, according to the type of fault. Faults are

a subset of the exceptions.

Faults are generated by:

¢ A bus error on:

— An instruction fetch or vector table load

— A data access

* An internally-detected error such as an undefined instruction
» Attempting to execute an instruction from a memory region marked as Execute Never (XN)
» A privilege violation or an attempt to access an unmanaged region causing an MPU fault

* A security violation
5.2.1 Fault Types

Table 5-5 shows the types of fault, the handler used for the fault, the corresponding fault status register, and the

register bit that indicates that the fault has occurred.
Table 5-5. Faults

Fault Handler Bit Name Fault Status Register
Bus error on a vector read HardFault VECTTBL HardFault Status Register
Fault escalated to a hard fault FORCED (HFSR)

MPU or default memory map }

mismatch:

On instruction access IACCVIOL

On data access MemManage DACCVIOL MemManage Fault Status
During exception stacking MSTKERR Register (MMFSR)

During exception unstacking MUNSKERR

FI?rtJerér;;_;.]’vl;ﬂt?g/nfloating-point state MLSPERR

Bus error: - -

During exception stacking STKERR

During exception unstacking UNSTKERR

During instruction prefetch BusFault IBUSERR

During |3?V floating-point state LSPERR BusFault Status Register (BFSR)
preservation

Precise data bus error PRECISERR

Imprecise data bus error IMPRECISERR

Attempt to access a coprocessor NOCP

Undefined instruction UNDEFINSTR

Attempt. to enter an invalid INVSTATE

instruction set state UsageFault UsageFault Status Register
Invalid EXC_RETURN value INVPC (UFSR)

lllegal unaligned load or store UNALIGNED

Stack overflow flag STKOF

Divide By 0 DIVBYZERO
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Table 5-5. Faults (continued)
Fault Handler Bit Name Fault Status Register
Lazy state error flag LSERR
Lazy state preservation error flag LSPERR
Invalid transition flag INVTRAN
Attribution unit violation flag SecureFault AUVIOL (Sself;:)':a““ Status Register
Invalid exception return flag INVER
Invalid integrity signature flag INVIS
Invalid entry point INVEP

5.2.2 Fault Escalation and Hard Faults

All fault exceptions other than HardFault have configurable exception priority. Software can disable execution of
the handlers for these faults.

Usually, the exception priority, together with the values of the exception mask registers, determines whether the
processor enters the fault handler, and whether a fault handler can preempt another fault handler.

In some situations, a fault with configurable priority is treated as a HardFault. This is called priority escalation,
and the fault is described as escalated to HardFault. Escalation to HardFault occurs when:

» A fault handler causes the same kind of fault as the one it is servicing. This escalation to HardFault occurs
because a fault handler cannot preempt itself; it must have the same priority as the current execution priority
level.

» A fault handler causes a fault with the same or lower priority as the fault it is servicing. This is because the
handler for the new fault cannot preempt the currently executing fault handler.

* An exception handler causes a fault for which the priority is the same as or lower than the currently executing
exception.

« Afault occurs and the handler for that fault is not enabled.

If a BusFault occurs during a stack push when entering a BusFault handler, the BusFault does not escalate to a
HardFault. This means that if a corrupted stack causes a fault, the fault handler executes even though the stack
push for the handler failed. The fault handler operates but the stack contents are corrupted.

BusFaults and fixed priority exceptions can be designated as Secure or Non-secure under the control of
CPU_SCB:AIRCR.BFHFNMINS. When AIRCR.BFHFMNINS is set to:

» 0: BusFaults and fixed priority exceptions are designated as Secure. The exceptions retain the prioritization
of HardFault at -1 and NMI at -2.

» 1: BusFaults and fixed priority exceptions are designated as Non-secure. In this case, Secure HardFault is
introduced at priority -3 to ensure that faults that target Secure state are recognized.

The Non-secure state cannot inhibit BusFaults and fixed priority exceptions which target Secure state. Therefore
when faults and fixed priority exceptions are Secure, Non-secure FAULTMASK (FAULTMASK_NS) only inhibits
programmable priority exceptions, making it equivalent to Non-secure PRIMASK (PRIMASK_NS). See Table 2-1
for more info regarding FAULTMASK and PRIMASK.

Non-secure programmable priority exceptions are mapped to the regular priority range 0-255, if
CPU_SCB:AIRCR.PRIS is clear. Non-secure programmable priority exceptions are mapped to the bottom half
the regular priority range, 128-255, if AIRCR.PRIS is set to 1. Therefore the FAULTMASK_NS sets the execution
priority to Ox0 or 0x80, according to AIRCR.PRIS, to mask the Non-secure programmable priority exception only.

When BusFaults and fixed priority exceptions are Secure, FAULTMASK _S sets execution priority to -1 to inhibit
everything up to and including HardFault.

When BusFaults and fixed priority exceptions are designated as Non-secure, FAULTMASK_NS boosts priority to
-1 to inhibit everything up to Non-secure HardFault at priority -1, while FAULTMASK_S boosts priority to -3 to
inhibit all faults and fixed priority exceptions including the Secure HardFault at priority -3.
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Note

Only Reset can preempt the fixed priority Secure HardFault when CPU_SCB:AIRCR.BFHFNMINS is
set to 1. A Secure HardFault when AIRCR.BFHFNMINS is set to 1 can preempt any exception other
than Reset. A

Secure HardFault when AIRCR.BFHFNMINS is set to 0 can preempt any exception other than Reset,
NMI, or another HardFault.

5.2.3 Faul