TEXAS INSTRUMENTS-PRODUCTION DATA

I3 TEXAS

INSTRUMENTS

Tiva" TM4C129ENCPDT Microcontroller

DATA SHEET

DS-TM4C129ENCPDT-15863.2743 Copyright © 2007-2014
SPMS441B Texas Instruments Incorporated



Copyright

Copyright © 2007-2014 Texas Instruments Incorporated. Tiva and TivaWare are trademarks of Texas Instruments Incorporated. ARM and Thumb are
registered trademarks and Cortex is a trademark of ARM Limited. All other trademarks are the property of others.

PRODUCTION DATA information is current as of publication date. Products conform to specifications per the terms of Texas Instruments standard
warranty. Production processing does not necessarily include testing of all parameters.

A Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas Instruments semiconductor
products and disclaimers thereto appears at the end of this data sheet.

Texas Instruments Incorporated ° " .= om oEE

108 Wild Basin, Suite 350 i TEXAS .
pusin, 1 7746 INSTRUMENTS LG Cortex

http://www.ti.com/tm4c
http://www-k.ext.ti.com/sc/technical-support/product-information-centers.htm

B POWERED

WARNING - EXPORT NOTICE: Recipient agrees to not knowingly export or re-export, directly or indirectly, any product or technical data
(as defined by the U.S., EU, and other Export Administration Regulations) including software, or any controlled product restricted by other
applicable national regulations, received from Disclosing party under this Agreement, or any direct product of such technology, to any destination
to which such export or re-export is restricted or prohibited by U.S. or other applicable laws, without obtaining prior authorization from U.S.
Department of Commerce and other competent Government authorities to the extent required by those laws.

According to our best knowledge of the state and end-use of this product or technology, and in compliance with the export control regulations
of dual-use goods in force in the origin and exporting countries, this technology is classified as follows:

m  USECCN: EARYY
m  EUECCN: EAR99

And may require export or re-export license for shipping it in compliance with the applicable regulations of certain countries.

2 June 18, 2014
Texas Instruments-Production Data


http://www.ti.com/tm4c
http://www-k.ext.ti.com/sc/technical-support/product-information-centers.htm

Tiva" TM4C129ENCPDT Microcontroller

Table of Contents

ReVISION HISLOIrY ... s e s e e s s s s e e e e e s mm s s s s e e e e e e e mmm s s s s s s s e e nennnmmnsnssssnsennnnn 49
About ThisS DOCUMENL ..ot n e e an e e nsnnns 52
LU Lo [ 1T o o7 PP P PP PPPPPTTR 52
ADOUL THIS MANUAN .....cooie ettt e et e et e e et e e e 52
Related DOCUMENTS ... .ottt ettt et e ettt e et e e et e e e aa e eea e eetn e eeanaaeannnas 52
[DToTe10] 0 g =T 0] e=14lo] g T @] 0 1Y7=T o 11 ] o 1 53
1 Architectural OVErVIEW ..........ccccceiiiiiimiiiere s s 55
1.1 TIVA™ € SEHES OVEIVIEW ....uuiiiiiiieeeiie e ettt e e et e e e ettt e e e et s e e e eat s e eeeata e eeeatnaaaenes 55
1.2 TM4C129ENCPDT Microcontroller OVErVIEW ..........coouiiiiiiiiii i 56
1.3 TM4C129ENCPDT Microcontroller FEatures ..o 59
1.3.1  ARM CorteX-M4F ProCeSSOr COIE ........couuuiiiiiiiieiiii et 59
LIRS T2 © 1 T 11 o T8 1Y 1= 31 o] P 61
1.3.3 External Peripheral INterface ..........cooiiiiiiiiiii i 63
1.3.4 Cyclical Redundancy Check (CRC) ....coouiiiiiiiiii e 65
1.3.5 Advanced Encryption Standard (AES) Accelerator ... 65
1.3.6  Data Encryption Standard (DES) Accelerator ............oooooiiiiiiiiiiiii e 66
1.3.7 Secure Hash Algorithm / Message Digest Algorithm (SHA/MDS) .........ocooiiiiiiiiiiiiiiiiiin. 66
1.3.8  Serial Communications Peripherals ...............ooiiiiiiiiii e 67
1.3.9  System INTegration ... e 73
1.3.10 Advanced Motion CONTIOl .........coiiiiiiiiiii e e e e e 79
(R Tt B Y = 1 [ T PP 82
1.3.12 JTAG and ARM Serial Wire DeDUQG .....ccouuniiiiiiii e 83
1.3.13 Packaging and TemMPErature ........ ..o e 84
1.4 TM4C129ENCPDT Microcontroller Hardware Details ...............oeeiiieeiiiiiiiiiineeeeeeinen 84
1.5 KIS ettt et a e s 84
1.6 SUpport INFOrMatioN ... e 85
2 The Cortex-MA4F ProCesSsoOr ........cccciiiiiiinmrninsss s s s sssssss s 86
2.1 =] [o Yo I = To - o 87
2.2 L Y= =P 88
221 System-Level INterface ... e 88
2.2.2 Integrated Configurable DEDUQG ........ccoouuiiiiiiiiii e 88
2.2.3 Trace Port Interface Unit (TPIU) .....oooiiii e 89
224 Cortex-M4F System Component DetailS ..........couuiiiiiiiiiiiiiiii e 89
2.3 Programming MOAEL ..........oonii e 90
2.3.1 Processor Mode and Privilege Levels for Software Execution ............ccc.cooviiiiiiiiiineeninnnnnn. 90
A I | - Lo € T 91
2.3.3  ReGISIEr MaP ..o et 91
2.3.4 Register DESCIIPUONS ......iiiiiii e 93
2.3.5 Exceptions and INTEITUPLS ......oouuniiiiiii e 109
G T T I - - TR Y/ oY= 109
24 MEMOIY MOUAEI ... ettt e e et e et e e e e 109
241 Memory Regions, Types and Attributes ... 112
2.4.2 Memory System Ordering of MemOory ACCESSES ........oeiiuuiiiiiiiiiiieieiii e 113
2.4.3 Behavior of MEmMOrY ACCESSES .......uuiiiiiiieiiii ettt 113
2.4.4 Software Ordering of MemOry ACCESSES .....ccuuuuiiiiiiiiieiieii et 114
June 18, 2014 3

Texas Instruments-Production Data



Table of Contents

245
246
247
25

251
2.5.2
253
254
255
256
257
2.6

2.6.1
2.6.2
2.6.3
2.6.4
2.7

2.71
2.7.2
2.8

3.1
3.1.1
3.1.2
3.1.3
3.14
3.1.5
3.2
3.3
3.4
3.5
3.6
3.7

4.1
4.2
43
431
432
433
434
4.4
4.5
451
452

5.1
5.2

Bit-Banding ......c.ooiiiii e 115
Data STOrage . .ooveeiiiiii e e 117
Synchronization PrimiItiVES ... 118
EXCEPON MOGEI ... .. e 119
EXCEPLON STALES ..ivuiiiiiiii e 120
Ly qoT=Y o1 1o TN 1Y o 1= TP 120
EXCeption HANAIEIS ....oeiiniii e 125
RV =T (o =Y o [ Y PTPSTR 125
o= o) [0 I o) 41 [ 126
Interrupt Priority GroUPING ....... i 127
Exception Entry and RETUIN ..o e 127
= 10 = T |1V 130
= LU Y/ o1 PPN 131
Fault Escalation and Hard Faults ..., 131
Fault Status Registers and Fault Address Registers ............ccoooiiiiiiiiiiiii e 132
1o o3 (U o R PP 132
Power ManagemeENt ........coouniiiii i 133
Entering SIEEP MOUES .....ovniiiiiii e 133
Wake Up from SIEEP MOAE ......ueiiiiiiii e 133
INSTrUCHION St SUMMAIY ..o e 134
Cortex-M4 Peripherals ... 141
Functional DeSCHPON ......ceuii e 141
System TImMer (SYSTICK) ....oeeeiiie e 142
Nested Vectored Interrupt Controller (NVIC) ......cooouiiiii e 143
System Control BIOCK (SCB) .. .cuuiiiiiiii ettt e 144
Memory Protection Unit (MPU) ... e 144
Floating-Point Unit (FPU) .....ooeiii e 149
ReGISTEr M ... e 153
System Timer (SysTick) Register Descriptions ...........c.oiiiiiiiiiiiiiiii e 156
NVIC Register DESCHPHONS ......coouuiiiiiiii e 160
System Control Block (SCB) Register Descriptions ............cooviiiiiiiiiiiiiiii e, 170
Memory Protection Unit (MPU) Register Descriptions ..........ccccoeviiiiiiiiiiii e 199
Floating-Point Unit (FPU) Register Descriptions ...........cccovviiiiiiiiiiiiii e, 208
JTAG INerface ......coovveiiiiiiieeeeer s e 214
=] oTo3 Jq I TT-To - o P 215
SIgNal DESCIIPLION ..ot e e 215
Functional DeSCHPON ......cuuii e e e 216
JTAG INterface PiNs ... et e e 216
JTAG TAP CONIOIIET ...t e e e e e e e e eeeen 218
Shift REGISIEIS ... e e e 219
Operational ConSIAErations ............iiiiiiiiiii e e e e e e e e e 219
Initialization and Configuration ...............ciiiiii i 222
Register DeSCIPLIONS .. ... e e 222
Instruction Register (IR) ....cooeueiie e 223
Data REGISIEIS ...t e 224
System Control ... —————— 227
5] To g F= 1 =TT o] (o] o P 227
Functional DeSCHPON .....ccuiii e 227

June 18, 2014
Texas Instruments-Production Data



Tiva" TM4C129ENCPDT Microcontroller

5.2.1 Device IdentifiCation ...........cooiiiiiiiiiii e 227
5.2.2  RESEE CONMIOL ... et ea e 228
5.2.3 Non-Maskable INterrupt ... 235
L 1Y = T o o] o1 1o ] 236
5.2.5  ClOCK CONLION ...ttt ettt ettt e e e e et e e e e e e e eeeenns 237
5.2.6  SyStem CONrol ... 246
5.3 Initialization and Configuration ..............oooiiiiiiii e 253
54 E o153 (=1 1 =T o 254
5.5 System Control Register Descriptions (System Control Offset) .........cccoooiiiiiiiiinnnn, 261
5.6 Cryptographic System Control Register Description (CCM Offset) .........cooveviviviiiiinnnennn. 529
6 Processor Support and Exception Module .........ooiiciiiiiiiinicccccrceeeeeeeeeeeens 531
6.1 Functional DeSCHPON ... .cceii e e e 531
6.2 REGISIEI MAP ..ot et 531
6.3 o153 (=Y gl D L= Yol ] ) [ o 1= 531
7 Hibernation Module ............eeeeeeee e n e nnnnes 539
71 =] oTet QI 1= Te | =T o USSP 541
7.2 ST 1o [ E= 1D T=TTor o] 1 o] o 541
7.3 Functional DeSCHIPON ......cueii e e e e aas 542
7.3.1  Register ACCESS TIMING ....ceuniiiiieei et e e e et e e e e eennns 543
7.3.2  Hibernation CIOCK SOUICE .......c..iiii e 543
7.3.3  System IMplementation ... e 546
7.3.4  Battery Management ... ... e 547
7.3.5  REAIFTIME CIOCK ...ttt e 547
8 T T - 1] o 1= 550
7.3.7 Battery-Backed MemOIY ... 553
7.3.8  Power Control USING HIB .........coouiiiiuiiiiiiee ettt 553
7.3.9 Power Control Using VDD3ON MOGE ........ccoouuuiiiiiiiiieiiiie e 554
7.3.10 Initiating HIbernate ... e 554
7.3.11 Waking from HIDernate ............ooiiiiiii e 554
7.3.12 Arbitrary POWEr REMOVAl ........oiiiiiiiii e 555
7.3.13 Interrupts and SEAtUS ...........oiiiiiiii e 556
7.4 Initialization and Configuration ... 556
A 2t B 1 11 =1 22 i o o U 556
7.4.2 RTC Match Functionality (No Hibernation) ..o, 557
7.4.3 RTC Match/Wake-Up from Hibernation ..............coiiiiiiiiiiiiiii e 557
7.4.4 External Wake-Up from Hibernation ..o, 558
7.4.5 RTC or External Wake-Up from Hibernation ...............ccc.ooiiiiiii 559
7.4.6 Tamper INitialization ... 559
7.5 REGISIEI MAP ..t 559
7.6 Register DESCIIPHONS ... it 561
8 Internal MemOrY ... ——————————— 608
8.1 =] loTet QDI F=Te | =T o PP 608
8.2 Functional DESCIIPHION ........iiiiii e et e eeeas 610
B.2.1  SRAM oo e 610
8.2.2 RO et e s 610
8.2.3  FIash MeMIOTY ... e eea s 612
8.24  EEPROM ..ot a s 623
8.2.5 Bus MatriXx MEMOIY ACCESSES ....cceuuuuiiiiiii ettt ettt e s 629
June 18, 2014 5

Texas Instruments-Production Data



Table of Contents

8.3
8.4
8.5
8.6

9.1
9.2
9.2.1
9.2.2
9.2.3
9.24
9.25
9.2.6
9.2.7
9.2.8
9.29
9.2.10
9.3
9.3.1
9.3.2
9.3.3
9.3.4
9.3.5
9.4
9.5
9.6

10
10.1
10.2
10.3
10.3.1
10.3.2
10.3.3
10.3.4
10.3.5
10.3.6
10.4
10.5
10.6

1"
11.1
1.2
11.3
11.3.1
11.3.2
11.3.3
11.4
11.4.1

T o153 (=Y 1Y =T o P 629
Internal Memory Register Descriptions (Internal Memory Control Offset) .............cccco.oe. 632
EEPROM Register Descriptions (EEPROM Offset) ..........oiiiiiiiiiiiiiii e, 658
Memory Register Descriptions (System Control Offset) .........ccoovviiiiiiiiiiiii, 675
Micro Direct Memory Access (UDMA) ......ccccoimmmmiiiiniisne s 686
=] oYt QD 1= Te | =T o PSP 687
Functional DeSCIIPHION ........iiiiii e e et eeaas 687
Channel ASSIGNMENTS .. ....iiiiiii e e e e e e e e e e e e e eanas 688
P Oty e ettt eaeean 689
AIDIration SIZE .....veiiiii e e 690
o [ =TS A )Y o 1= S 690
Channel ConfIgQUration ............oo i e 691
B2 10 1 1= 1Y, o T [ 693
Transfer Size and INCremMENt ..........ooii i 701
Peripheral INtEIrface .........c..oiiiiiii e 701
SOftWAre REQUEST ... e 702
INTEITUPES AN EITOIS ...ovnii e e 702
Initialization and Configuration ............ ..o 702
Module INItIAlIZALION ... 702
Configuring a Memory-to-Memory Transfer ..........coovviiiiiiiii e, 703
Configuring a Peripheral for Simple Transmit .............cccooiiiiiii i, 704
Configuring a Peripheral for Ping-Pong RECEIVE ...........ccooviiiiiiiiiiiiicii e 706
Configuring Channel ASSIgNMENTES ... e 709
REGISIEI MAP ..t et 709
MDMA Channel Control StrUCIUe .........ooouuiiii e 710
HDMA Register DeSCPONS ....ccuniiiiei e e e e 717
General-Purpose Input/Outputs (GPIOS) .......ccccciiiiiiiiimmmmnnssrrr e 750
SIGNAI DESCIIPLION ...t et e et 751
Pad Capabiliti€S .......cceuuiiiiiiii e 754
Functional DeSCHIPLON ......cueii e e aas 755
D= = T 0o o1 1 (o P 756
INTEITUPT CONIIOL ... et e e e e e 758
1Y/ T o [T @ 11 o P 759
(@7 010 411 7o) o] 1o I 760
Pad CONIOL ...t e et 760
1AeNtIfiCAtION ..ot 761
Initialization and Configuration ..............oooiiiiiii e 761
REGISIEI IMAP .. et e 763
Register DESCIIPHONS ... it e 766
External Peripheral Interface (EPI) ... 823
EP1 BIOCK DIagram ...ttt e e et e e et ean e 824
SIGNAI DESCIIPLION ...t et 825
Functional DESCIIPHION .......uiiiiii e et e e eeeas 826
Master ACCESS 10 EP | ... e 827
[\ [ g B =] o T3 141 o TN == T L= 827
1Y PN @ o T=T = 1 To] o PSPPIt 828
Initialization and Configuration ... 829
EPI Interface OPiONS ......cooeiiie e 830

June 18, 2014
Texas Instruments-Production Data



Tiva" TM4C129ENCPDT Microcontroller

11.4.2 SDRAM MOE ..ottt e e e e e e e e et e e e e et e e e e et e e e e eann s 830
11.4.3 HOSE BUS MOGE ... et e e e e e e 834
11.4.4 General-Purpose MOGE ... e 855
R T =T 153 =Y g 1 =T o 862
11.6  Register DESCIIPLIONS .. .couuiiiiiiiie et e et e e e et e e e eata e eeeee 864
12 Cyclical Redundancy Check (CRC) ......ccoeermmmmmmmmmmmmmmmmmmmmememmmmmemmmssmesmmmssmmsmmmsmeenn 954
121 Functional DESCIIPHION ........iiiiii i et 954
L0 I T O o { O3S T o] o Yo ) o PP 954
12.2  Initialization and Configuration ................ooiiiiii i 956
12.2.1 CRC Initialization and Configuration ..............coooiiiiiiiiiii e 956
123 ReGISIEr IMAD ..o e 957
12.4  CRC Module Register DesCrPIONS .........iiiiiiiiiiiii e 957
13 Advance Encryption Standard Accelerator (AES) ...........cccovmmmrrriinniissnennnnennn 963
S TR B N s T @ 1YY T 963
13.2  AES Functional DeSCription ........ooeuiiiiii e 963
13.2.1 AES BIOCK DIaQram ......uiiiiiieeeiit et e et e et e e 964
13.2.2 AES AlGOItNM ..o 967
13.2.3 AES Operating MOAES ........covuiiiiiiiii e 968
13.2.4 AES SOftWare RESEL ......cciiiiiiiiiiiii e 976
13.2.5 PowWer ManagemENt .........ui ittt 976
13.2.6 Hardware REQUESTES .....oiii e 976
13.3  AES Performance Information ...........coooeiiiiiiiiii e 977
13.4  AES Module Programming GUIAE ...........ccoeuiiiiiiiiii e e e e 979
13.4.1 AES Low - Level Programming MOdEIS ..........c..oeiiniiiiiiiiii e 979
135 REGISIEr MaAP ..o e 984
13.6  AES Register DEeSCrPONS ......iiiiiii i 986
13.7  AES pDMA Interrupt Register Descriptions (CCM Offset) ......ocouiiiiiiiiiiiiiiiiee, 1008
14 Data Encryption Standard Accelerator (DES) ..........ccccceeriiiiiiiinennnennscinnnns 1015
14.1 DES Functional DesCription .........couiiiiiiiii e 1015
14.2  DES BIOCK DI@QIram ......couuuiiiiiiii ettt e e et e e et e e e eaa e eees 1016
T4.2.1 UDMA CONEIOI <.ttt e e e e e et e e et e e e et eeeeaaa s 1016
14.2.2 INterrupt CONTIOl .....eieeei e e e e e e e e e e e e e et e ea e 1017
14.2.3 Register INTEIrfaCE .......ciieii e 1017
T4.2.4 DES ENQGINE ..ottt a e 1017
14.3  Software Reset .. ..o e 1018
144  DES Supported Modes of Operation ...........cc.ooieiiiiiiiii e 1018
14.4.1 ECB Feedback MOGE ........coooviiiiiii et 1018
145 DES Module Programming Guide -Low Level Programming Models .............c...ccouen. 1020
14.5.1 Surrounding Modules Global Initialization ...............cccooiiiiiiiii e, 1020
14.5.2 Operational Modes Configuration ..............c.oiiiiiiiiii i 1021
14.5.3 DES EVENS SEIVICING ..oevuuiiiiiiiieieiii ettt ettt eeeaas 1023
T4.6  RegiSIEr Map ..o e 1024
14.7  DES Register DeSCriplioN .......cocuuuiiiiiiie e 1025
14.8 DES pDMA Interrupt Register Descriptions (CCM Offset) ......covvvvviiiiiiiiiiiieciceeeeeen, 1039
15 SHA/MDS ACCEIErator .......oooeeeeeimeiieeiieermeeeeresssssessesserressrrsreesrssssesssesseesseeseeeeeeeees 1044
15.1  SHA/MDS5 Functional DesCription .........c..uiiiiiiiiii e 1044
15.1.1 SHA/MDS BIOCK Diagram ......ccuuuiiiiiiiiieeiiii et e et e e e eeeeea e eeees 1044
June 18, 2014 7

Texas Instruments-Production Data



Table of Contents

15.1.2
15.1.3
15.1.4
15.1.5
15.1.6
15.1.7
15.2
15.3
15.4

16
16.1
16.2
16.3
16.3.1
16.3.2
16.3.3
16.3.4
16.3.5
16.3.6
16.3.7
16.3.8
16.4
16.4.1
16.4.2
16.4.3
16.4.4
16.4.5
16.5
16.6

17
17.1
17.2
17.21
17.3
17.4
17.5

18
18.1
18.2
18.3
18.3.1
18.3.2
18.3.3
18.3.4
18.3.5
18.3.6
18.3.7
18.4

Power Management ... .o 1046
Reset ManagemMeENt ... 1046
MDMA and Interrupt REQUESTS ... .ooeniiiiei e 1046
Operation DESCIIPHION ........iiiii e e 1047
SHA/MDS Performance INformation ..o 1053
SHA/MDS5 Programming GUIAE ..........ccouuiiiiiiii e 1054
SHA/MDS REGISEN IMAPD ....eeeiiiieeiiiii et e e e e et e e e et e eeeeannn s 1058
SHA/MDS Register DESCHPLIONS .......iieiiiieiiiiii e 1060
SHA/MDS uyDMA Control Register Descriptions (Encryption Control Offset) ................... 1074
General-Purpose TIMErS ... s 1079
=] oTe3 QI 1T To - o NP 1080
SigNal DEeSCHIPLION ..ot e e 1081
Functional DeSCrIPHION .......coouue e e eeaans 1082
GPTM Reset CONAItIONS ......oiiiiiiiiiiiie e 1083
TIMEr ClOCK SOUICE ... ittt e eeeaenees 1083
TIMEE MOUES ..ottt e e et e e e e et e e et e e e eees 1083
Wait-for-Trigger MOAE ... i e e e 1092
Synchronizing GP Timer BIOCKS .......coouuiiii e 1093
[ N @] o =T = 11 o [P TUPPR 1094
F B[O @ 7= 1o} o 1094
Accessing Concatenated 16/32-Bit GPTM Register Values .............ccocooeieiiiiiiineinn, 1094
Initialization and Configuration .............cooiiiiiiiii e 1095
One-Shot/Periodic TiImer MOde ........coouiiiiiii e 1095
Real-Time Clock (RTC) MOAE ... oo 1096
INput EAGe-CoUNt MOAE .......uiiiiiiee e 1096
[T o0 18 =o o T= T N T4 Y= 1Y (o o = 1097
PWIM MOGE ...ttt e ettt e e e e e e 1097
T o153 (=1 1V = o PP 1098
Register DeSCHPONS ... e 1099
L'4"2= 13 g e Lo o T I 4 7= U 1152
=] (oTe3 QT T=To - o PP 1153
Functional DeSCrIPHON ... e e e 1153
Register ACCESS TIMING ...iiiiii i 1154
Initialization and Configuration ... 1154
=T o 153 (=1 a1 = o P 1154
Register DESCIIPLONS ... cvuiiiiii e e e 1155
Analog-to-Digital Converter (ADC) ........cccocmmmriinnniinissirrr s annees 1177
=] oTo3 1q I 1= To | = 1o P 1178
ST [a L= 1 =TT g1 o] 1 o] o N PPN 1179
Functional DesCrPioN ........oouiiii e 1180
SAMPIE SEQUENCEIS . .oeiieiiiiei e e e e e e e et e e e e e eas 1180
11T o L8] L= @1 o T 1181
Hardware Sample Averaging CirCUit ..........c..iiiiiiiiiiii e 1186
Analog-to-Digital CONVEIEN ........ooiiii e 1187
Differential SAMPING .......ooii i 1189
Internal TEMPErature SENSOT ...........uiiiiiiiiie e 1191
Digital Comparator UNit ... e 1192
Initialization and Configuration ... 1196

June 18, 2014
Texas Instruments-Production Data



Tiva" TM4C129ENCPDT Microcontroller

18.4.1 Module INItIaliZation ....... ..o e 1196
18.4.2 Sample Sequencer Configuration .......... ..o e 1197
18.5  ReGISIEr Map ..o e 1197
18.6  Register DESCHPLONS ......uiiiiiiii e 1200
19 Universal Asynchronous Receivers/Transmitters (UARTS) .......ccccccviiiiinnnnns 1285
191 =] oYt QI =T | =1 1o PSPPSR 1286
19.2  Signal DESCHIPLION ...t et et eeaaaas 1286
19.3  Functional DESCIIPLION .......ciieiiiii i e e e e e e e e 1288
19.3.1 TranSMIt/RECEIVE LOGIC .. .couuiiiiiiii e e 1288
19.3.2 Baud-Rate GENeration ..............uiiiiiiiiiiiiie e 1289
19.3.3 Data TranSMUSSION .....ceui ettt e e e e e et e e e e e et e e e eeeanns 1290
19.3.4  Serial IR (SIR) .uuiiiiiiiiiiiii et e e e e e e a e aaa 1290
19.3.5 IS0 7816 SUPPOI ...uuiiiiii ettt e e e e e e e e e et e e e e eaa e e eenaas 1291
19.3.6 Modem Handshake SUPPOIT .......oiiii i e e e e s 1292
19.3.7 9-Bit UART MOGE ..ottt e e e et e e et e e e e eaa s 1293
19.3.8 FIFO OPEIratioNn ......iiiiiiiiiiii e e e e e e 1293
LR TR TS T [ 01 (=T (U o € 1294
19.3.10 Loopback Operation ...t 1295
RS R R B I B 1Y N @ o= =1 o] o PP 1295
19.4  |Initialization and Configuration ..............ccoiiiiii i 1296
TO.5  REGISIEr MaAD e 1297
19.6  Register DeSCHPHONS ... e e 1298
20 Quad Synchronous Serial Interface (QSSI) .........cocciiriiirrinin e, 1350
20.1 =] [o Yo QDI T=To | - o 4 1 1350
20.2  SigNal DESCIIPHION ..uuiiiiiii e et e e e e et e e e e e at e e e et e e e eatn e aaeaes 1351
20.3  Functional DeSCHPON .....c.uiiiie e e e 1352
20.3.1 Bit Rate Generation ..........ooouiiiiiiiii e 1353
20.3.2 FIFO OPEIratioN ......ccceuuuieiiiii ettt e et e e et e e et e e e et e e eaaas 1353
20.3.3 Advanced, Bi- and Quad- SSI FUNCHON ........ooiiiiiiiiiii e 1354
20.3.4 SSINFSS FUNCHON . .coiiiieiiii et e et e e e e e e et e e e e aaannes 1355
20.3.5 High Speed CIOCK OPEration ..........ccccuuiieiiiiiiieeeiiie e e e e et e e e e 1356
2R NG I 1 (=14 U o) 1356
20.3.7 Frame FOrmMats ......ooiiiiiiiiii e eans 1357
20.3.8 DIMA OPEIatiOn .....uuiieiiiii ettt eeaaas 1364
20.4 Initialization and Configuration .............cooiiiieii i 1364
20.4.1 Enhanced Mode Configuration ..............cccoioiiiiiiiiii e 1366
20.5  ReGISIEr MaAp ... e 1367
20.6  Register DeSCrIPUIONS .....c.uuiiiiiii et 1368
21 Inter-Integrated Circuit (I2C) INterface ........coouveeeecerrcemreeiresseens s e s sesnsseanns 1399
211 =] oTe3 Q1T To - o R PP 1400
21.2  Signal DeSCIIPLION ...t et e e e e e aans 1401
21.3  Functional DeSCHPON .....c.uiii et 1402
21.3.1 12C Bus FUNCHONAI OVEIVIEW .........ooveieeiee oo 1402
21.3.2 Available Speed MOUES ......coeniiiiiiiii e 1408
270,33 I e TUPES et e e ettt ees 1410
21.3.4 Loopback OPeration ..........coouuiiiiiiiiiiii e 1411
21.3.5 FIFO and PIDMA OpPeration .........ccccuuiiiiiiiiiiie et e e e e e e e e e e e 1411
21.3.6 Command Sequence FIOW Charts .............cccoooiiiiiiiiiii e 1413
June 18, 2014 9

Texas Instruments-Production Data



Table of Contents

21.4  |Initialization and Configuration .............ccoiuiiiiiiiiiii e 1421
21.4.1 Configure the I°C Module to Transmit a Single Byte as a Master ...................c.ccc........ 1421
21.4.2 Configure the I°C Master to High Speed Mode .............ccoocviieeeeieeeieeee e 1422
215  REQISIEr MaAD ..o 1423
21.6  Register Descriptions (I2C MaSter) ..........c..ooueieeoueieeee e 1425
21.7  Register Descriptions (I2C SIAVE) ........cceecueieeieeee e 1454
21.8  Register Descriptions (I2C Status and CONrol) ..........c.ccoeoueooeeeeeeeeeee oo 1471
22 Controller Area Network (CAN) Module ........ccccccmiiriiniiininnrrressee s 1480
221 =] oTet Q1= To | =1 o PSPPSRI 1481
22.2  Signal DESCIIPHION ...ttt eee 1481
22.3  Functional DeSCrIPHION ......cieeiiiiiiiii e e eeaans 1482
2231 INHANZATON ...eeiee e e 1483
D B A @ o1 - (o) o PSPPSR 1483
22.3.3 Transmitting Message ODJECES ..o e 1484
22.3.4 Configuring a Transmit Message ODbJECt .........ccouiiiiiiiiiiii e 1485
22.3.5 Updating a Transmit Message ODbjJecCt ............ooiiiiiiiiiiii e 1486
22.3.6 Accepting Received Message ODJECES .......c..iiiiiiiiiiiiiiiii e 1486
22.3.7 Receiving a Data Frame ..o 1487
22.3.8 Receiving a Remote Frame ... 1487
22.3.9 Receive/Transmit PriOFItY ... e 1487
22.3.10 Configuring a Receive Message ODJect .........oviiiiiiiiiiiiiic e 1488
22.3.11 Handling of Received Message ObJECtS .........ccoouuiiiiiiiiiiiiiii e 1489
22.3.12 Handling Of INTEITUPLES .....uiiiiiiee e e 1491
22313 TESEIMOAE ...ttt 1492
22.3.14 Bit Timing Configuration Error Considerations .............cccoooeiiiiiiiiiiiiiieiii e 1494
22.3.15 Bit TiMe and Bit RAte .......ccooiiiiiiiii e 1494
22.3.16 Calculating the Bit Timing Parameters ...........ooooiiiiii e 1496
224 REGISIEI IMAP ...t e e 1499
225  CAN Register DeSCrIPHONS .....c.uuiiiiiii i e e e e e 1500
23 Ethernet Controller ... 1531
23.1 =] oYt Q1= To | =1 o PPN 1532
23.2  Signal DESCIIPION ...ttt e ettt e et e et e e eat e eeee 1532
23.3  Functional DesCriplion .........oieuiiiii e 1533
23.3.1 Ethernet Clock CONtrol .........couuuiiiiiiii e e 1533
23.3.2 DMA CONIIOIIET ...ttt ettt e e e e e e e eees 1534
23.3.3 TX/IRX CONIOIIET ...t e e et e e e s 1558
23.3.4 MAC OPEIatiON ...ceuuiiiiiii ettt et eeaaas 1562
23.3.5 IEEE 1588 and Advanced Timestamp FUNCLON ...........ccoooiiiiiiiiiiii e 1564
23.3.6 Frame FIEIING .......oiuniiiiiie e e et e e e e e 1573
23.3.7 Source Address, VLAN, and CRC Insertion, Replacement or Deletion .......................... 1574
23.3.8 Checksum Offload ENQINE ... 1576
23.3.9 MAC Management COUNEIS .........i ittt 1577
23.3.10 Power Management MOdUIE ... e 1578
23.3.11 Serial Management INterface ...........ooooiiiiiiiiiii e 1581
23.3.12 Interrupt Configuration ...........cooiiiiii e 1581
23,4  Ehernet PHY Lo e 1581
23.4.1 Integrated PHY BIOCK Diagram ..........co.oiiiiiiiii e 1581
23.4.2 Functional DeSCHPON .....o.uii e e 1582

10

June 18, 2014
Texas Instruments-Production Data



Tiva" TM4C129ENCPDT Microcontroller

23.4.3 Interface Configuration .............coiiiiiiiiiii e 1587
23.5 Initialization and Configuration ..............coouuiiiiiiii e 1588
23.5.1 Ethernet PHY Initialization ....... ... 1589
23.6  REGISIEr AP ..ot e 1591
23.7  Ethernet MAC Register DeSCrPtioNS ......cccuuiiiiiiiii e 1594
23.8  Ethernet PHY Register Descriptions ..........coouiiiiiiiii e 1713
24 Universal Serial Bus (USB) Controller ..........ccccceeeeieeeeee e 1768
241 =] oTo3 1q I 1= To | = o P 1769
24.2  Signal DESCIIPLION .....iiiiiiii e e 1769
24.3  ReGISIEr MaAP ... e 1770
25 ANAlog COMPArators ........ccciiiiiiiiiiiiiie s 1777
25.1 =] [o Yot QD= To | - 1 o 4 1 1778
25.2  SigNal DESCIIPHION ...uuiiiiiii et e e et e e e et e e e et e e e eatn e aaaaes 1778
25.3  Functional DeSCHPON .....c.uiiiiei e e 1779
25.3.1 Internal Reference Programming ..........ooooioiiiiiiiiii e 1780
25.4  |Initialization and Configuration ..o 1782
255  REGISIEr MaAP ...oiiiiiii i 1783
25.6  Register DeSCrIPLIONS ... ccuiiiiiii e 1783
26 Pulse Width Modulator (PWM) ..o s 1793
26.1 =] oTo3 1q I 1= To | = 1o P 1794
26.2  Signal DESCIIPLON ...uuiiiiiii e e e 1796
26.3  Functional DesCriplion .........ooouiiiii e 1796
26.3.1 CloCk ConfIQUIAtiON .........iiiiiiiie i 1796
T I TV I 33T U 1796
26.3.3 PWM COMPArators .......iieeiiieieii ettt e et e e et e et e e e e e e e e e aa s 1797
26.3.4 PWM Signal GENEIAtOr ......iieiiiii et e e e e e e e e e e et e e e e e e eeeen 1798
26.3.5 Dead-Band Generator ............cooi oo 1799
26.3.6  Interrupt/ADC-TrQQer SEIECIOT ........iiiiiii e 1799
26.3.7 Synchronization MethOdS ............oooiiiiiiiiiii e 1800
26.3.8 Fault ConditiONS ......ooeeiii e e 1801
26.3.9 Output CoNtrol BIOCK ........uuiieiiii et e e et e eees 1802
26.4 Initialization and Configuration .............cooiiiiiiii i 1802
26.5  REQISIEr MaAD ..ooiiiii i 1803
26.6  Register DeSCrIPIONS ... e 1806
27 Quadrature Encoder Interface (QEI) ........cccooiiiiiiiiiemnneesnne s 1872
27.1 =] Fo Yo QD= To | - 1 o 4 1 1872
27.2  SigNal DESCIIPHION ...uuiiiiiiiee ettt et e e e e et e e e et e e e e eat e e e eatn e aeeaes 1874
27.3  Functional DeSCHPON .....c..iii e e e 1874
27.4  |Initialization and Configuration ... 1877
27.5  ReGISIEI AP ...eiiiiiiii e e 1877
27.6  Register DESCrIPHIONS .....couuiiiiiii et 1878
28 Pin Diagram ... s s 1895
29 Signal Tables ... ——————————————————— 1896
29.1  Signals by Pin NUMDET ... e 1897
29.2  Signals by Signal Name ...... oo 1909
29.3  Signals by Function, Except for GPIO ..........coiiiiiiiiiiii e 1921
294  GPIO Pins and Alternate FUNCHONS ..........oooiiiiiiiiiiee e 1932
June 18, 2014 11

Texas Instruments-Production Data



Table of Contents

29.5 Possible Pin Assignments for Alternate FUNCLONS ............ccooviiiiiiiiiiiiiii e, 1935
29.6  Connections for Unused SigNals ..........ccooiiuiiiiiiiiii e 1940
30 Electrical CharacteriStiCs .........ccciiiiimmiiiiiiiiiiiirr e ss s re s e s na s s remnnas 1942
301 Maximum RatiNgS ... e 1942
30.2  Operating CharacteriStiCs ............ooiiiiiiiiiii e e 1943
30.3 Recommended Operating ConditioNS .........c..uiiiiiiiiiiiiii e 1944
30.3.1 DC Operating ConditioNS ........ccouuuiiiiiii e 1944
30.3.2 Recommended GPIO Operating CharacteristiCs ...........cccovvviiiiiiiiiiiieie e 1944
30.4  Load CONAITIONS ....ccoiiiiiiiiiie ettt 1947
30.5 JTAG and BOUNAAry SCaAN ......cccuuiiiiiiiii ettt e e e e e et e e e e 1948
30.6  Power and Brown-Out ... e 1950
30.6.1 Vppa LEVEIS .o 1950
30.6.2 Vpp LEVEIS ..o 1951
30.6.3 VPDG LBVEIS .ottt e e 1952
30.6.4 RESPONSE ...ctniiiiiiiiii ettt ettt et et e e e e e e e e et ea e 1953
30,7 RSB et e e et e e e e aeaae 1955
30.8  On-Chip Low Drop-Out (LDO) ReguIator .............oiiiiiiiiiiiiiee e 1958
10X T O o o1 < 1959
30.9.1 PLL SPeCIfiCatioNS .......uiiiiiiiieiiii e 1959
30.9.2 PIOSC SPECIfiCAtiONS ......iieiieiiiiei e 1961
30.9.3 Low-Frequency Internal Oscillator Specifications ..............c.cooviiiiiiiiiii e, 1961
30.9.4 Hibernation Clock Source Specifications ..............ccoooiiiiiiiiiii e, 1961
30.9.5 Main Oscillator Specifications ... e 1962
30.9.6 System Clock Specification with ADC Operation ............ccccoiiiiiiiiiiiiiiiiee e 1966
30.9.7 System Clock Specification with USB Operation .............cccoiiiiiiiiiiiiiii e 1966
30.10  SIEEP MOUES ..ot ettt e e e e e e e e aaan 1967
30.11  Hibernation MOAUIE ....... .o i e e 1969
010 B 2 o = 1] o I 1Y =Y 03T P 1971
R0 B T (1Y R 1972
30.14  Input/Output Pin CharacteriStiCs ............i i 1973
30.14.1 Types of 1/O Pins and ESD Protection ............cc.oiiiiiiiiiiiiiii e 1975
30.15 External Peripheral Interface (EPI) ........ooooniiiiii e, 1977
30.16  Analog-to-Digital Converter (ADC) ........oiiiiiiiieieie e 1985
30.17 Synchronous Serial Interface (SSI) .......ooeiiiiiiiiiii e 1991
30.18 Inter-Integrated Circuit (I2C) INtErfACE ..........ccveeveeeeeeeee e 1994
30.19  Ethernet Controller ...... ..o e e e 1995
30.19.1 DC CharacCteriStiCS ... .ccuuiiiiiieiii e e e e e eeans 1995
G0 I R T O [ Yo Q0 4 =T = T (=Y 1S 1o 1995
30.19.3 AC CharacCteriStiCS .....uieeuiiiii it e e e e e e et e e e e e eaeen 1996
30.20 Universal Serial Bus (USB) Controller ..........ccoiiiiiiiiiiicie e 1999
11002 I Y o= oo @70 )04 oY= =1 (o] PPN 2001
30.22 Pulse-Width Modulator (PWM) ........coeiiiiiiiiii e e e 2003
30.23  Current ConSUMPLION ... et e e e eeen 2004
A Package Information ... 2009
A.1 Orderable DEVICES ......cuuuieiiiie ettt et e e e e e et e e e et e e et eeaans 2009
A2 Device NOMENCIAtUIE ... e e e 2009
A3 DEVICE MATKINGS .. .eeetieeeeit et ettt e ettt e e e et e e e et e e e eaa e e 2009
A4 Packaging Diagram ..........oiiiiii e 2011

12

June 18, 2014
Texas Instruments-Production Data



Tiva" TM4C129ENCPDT Microcontroller

List of Figures

Figure 1-1.  Tiva™ TM4C129ENCPDT Microcontroller High-Level Block Diagram ...................... 58
Figure 2-1.  CPU BIOCK DI@Qram .......ccoouuiiiiiiiii et e et 88
Figure 2-2.  TPIU BIOCK Dia@gram .........ccouuuiiiiiiiiieiii ettt e e 89
Figure 2-3.  Cortex-M4F Register Set ..o e 92
Figure 2-4.  Bit-Band Mapping ........ccoouiiiiiiiii e 117
Figure 2-5. Data StOrage ......couiiiiiiiiii i 118
Figure 2-6.  VecCtor TabIe ... e 126
Figure 2-7.  Exception Stack Frame ... 129
Figure 3-1. SRD USE EXaMPIE ...t e 147
Figure 3-2.  FPU Register Bank ............iiiiiiiiii et 150
Figure 4-1.  JTAG Module BIOCK Diagram ...........cceeuuiiiiiiieiiieeie e e e e e 215
Figure 4-2.  Test Access Port State Machine ............ccoooiiiiiiiii i, 219
Figure 4-3.  IDCODE Register FOrmat ...........coouuiiiiiiiiiiieiii e 225
Figure 4-4.  BYPASS Register Format ... 225
Figure 4-5.  Boundary Scan Register Format ............ccooiiiiiiiiii e 225
Figure 5-1.  Basic RST CONfIQUration ..............ccciiiuiiiiiiiiiie e et e 231
Figure 5-2.  External Circuitry to Extend Power-On Reset ..........ccovvviiiiiiiiiiin e 231
Figure 5-3.  Reset Circuit Controlled by Switch ..., 231
Figure 5-4.  Power ArchiteCUre ..........oooiiii e 236
Figure 5-5. Main CIOCK TrEE ...ceuiiiii it e e e e e eees 240
Figure 5-6.  Module CIOCK SElECHON .......ccouuiiiiiii e 249
Figure 7-1.  Hibernation Module BIOCK Diagram ............ooooeiiiiiiiiiiiiie e 541
Figure 7-2.  Using a Crystal as the Hibernation Clock Source with a Single Battery Source ...... 545
Figure 7-3.  Using a Dedicated Oscillator as the Hibernation Clock Source with VDD3ON
MO . 545
Figure 7-4.  Using a Regulator for Both Vpp and VEar «-.oooooeeieee i 546
Figure 7-5.  Counter Behavior with a TRIM Value of Ox8002 ............cccieiiiiiiiiiiiice e, 550
Figure 7-6.  Counter Behavior with a TRIM Value of OX7FFC ..........coooiiiiiiiiiiii e, 550
Figure 7-7.  Tamper BIOCK DIiagram ........ccoouuiiiiiiiiiiiiiii e e 550
Figure 7-8.  Tamper Pad with Glitch Filtering ... 551
Figure 8-1.  Internal Memory Block Diagram ............couuiiiiiiiiiiiiiiii e 609
Figure 8-2.  Flash Memory Configuration ..............couieiiiiiiiie e 613
Figure 8-3.  Single 256-Bit Prefetch Buffer Set .............coooiiiiiii e, 614
Figure 8-4.  Four 256-Bit Prefetch Buffer Configuration ...............ccooiiiiiiiiiiiii e 614
Figure 8-5.  Single Cycle Access, 0 Wait States ...........coooviiiiiiiiiii e, 615
Figure 8-6.  Prefetch Fills from Flash ..., 616
Figure 8-7.  Mirror Mode FUNCHON .........ooiiiiiii et 617
Figure 9-1.  UDMA BIOCK DIiagram .......ccouuiiiiiiii et e e e e e e e e e 687
Figure 9-2.  Example of Ping-Pong UDMA Transaction ............c.cccciiiiiiiiiiiiiiiiie e 694
Figure 9-3.  Memory Scatter-Gather, Setup and Configuration .................cooiiiiiiiiiiiiiiie e, 696
Figure 9-4.  Memory Scatter-Gather, UDMA COpy SEqUENCE .........ceiviiiiiiiiiiiiieieiii e 697
Figure 9-5.  Peripheral Scatter-Gather, Setup and Configuration ..............ccccooiiiiiii e, 699
Figure 9-6.  Peripheral Scatter-Gather, uDMA COpy S€QUENCE .........ccuumiiiiiiiiiiiiiiiiieieiiiieeeeeee, 700
Figure 10-1.  Digital I/O Pads .......cooeuiiiiii e e e 755
Figure 10-2.  Analog/Digital /O Pads ...........ccoouiiiiiiiie e 756
Figure 10-3. GPIODATA Write EXamMPIE ......ccouuniiiiiiiieei e 757
June 18, 2014 13

Texas Instruments-Production Data



Table of Contents

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

Figure 11-10.
Figure 11-11.
Figure 11-12.
Figure 11-13.
Figure 11-14.

Figure 11-15.

Figure 11-16.
Figure 11-17.
Figure 11-18.
Figure 11-19.
Figure 11-20.
Figure 11-21.
Figure 11-22.
Figure 11-23.
Figure 11-24.
Figure 11-25.
Figure 11-26.
Figure 11-27.
Figure 11-28.
Figure 11-29.

Figure 13-1.
Figure 13-2.
Figure 13-3.
Figure 13-4.
Figure 13-5.
Figure 13-6.
Figure 13-7.
Figure 13-8.
Figure 13-9.

Figure 13-10.
Figure 13-11.
Figure 13-12.
Figure 13-13.

Figure 14-1.
Figure 14-2.
Figure 14-3.

GPIODATA Read EXamPIE ......couiiiiiiiii e 757
EPIBIOCK DIGQram ........oiiiiiieeiie et 825
SDRAM Non-Blocking Read CyCle ...........oooiiiiiiiiiiiiii e 832
SDRAM Normal Read CYCIe ......cooouiiiiiiiii e 833
SDRAM WIHIE CYCIE ..ot e e e e eaas 834
iRDY Access Stalls, IRDYDLY==01, 10, 11 .. it 844
IRDY Signal ConNECLON .......ciiiiiiie e e e 844
PSRAM BUrst REAd ......cooiiiiiii e e 847
PSRAM BUISt WIILE ..o e e 847
Read Delay During Refresh Event ... 848
Write Delay During Refresh Event ..., 849
Example Schematic for Muxed Host-Bus 16 Mode ..............cccooiiiiiiiiiiiciieee 850
Host-Bus Read Cycle, MODE = 0x1, WRHIGH =0, RDHIGH =0 .........c...cecvvvnnnnes 853
Host-Bus Write Cycle, MODE = 0x1, WRHIGH =0, RDHIGH =0 .........cceeevvnnnnn.. 853
Host-Bus Write Cycle with Multiplexed Address and Data, MODE = 0x0, WRHIGH

S0, RDHIGH = 0 1o 854
Host-Bus Write Cycle with Multiplexed Address and Data and ALE with Dual or

QUAA CON et 854
Continuous Read Mode ACCESSES ........uiviiiiiiiiieiiiie et 854
Write Followed by Read to External FIFO ...........cooiiiiiiii e, 855
TWO-ENTIY FIFO L.t e e e e e et e e e e et e aeees 855
Single-Cycle Single Write Access, FRM50=0, FRMCNT=0, WR2CYC=0 ............... 858
Two-Cycle Read, Write Accesses, FRM50=0, FRMCNT=0, WR2CYC=1 ............... 859
Read Accesses, FRM50=0, FRMCNT=0 .......ocuiiiiiiiiiieeeeeeeeee e 859
FRAME Signal Operation, FRM50=0 and FRMCNT=0 .............cccoovviiiiiiiiiriieennnnn, 860
FRAME Signal Operation, FRM50=0 and FRMCNT=1 .............ccoiiiiiiiiiiiiiieeenn, 860
FRAME Signal Operation, FRM50=0 and FRMCNT=2 .........ccccoeviiiiiiiiiiiineeceiinnnn. 860
FRAME Signal Operation, FRM50=1 and FRMCNT=0 .............cccoiiiiiiiiiiiiiienn. 860
FRAME Signal Operation, FRM50=1 and FRMCNT=1 .........c..ciiiiiiiieeen 861
FRAME Signal Operation, FRM50=1 and FRMCNT=2 ........ccccoiiiiiiiiiiiiieiie. 861
EPI Clock Operation, CLKGATE=1, WR2CYC=0 ......c.ccoeiiriiiiiiieiiie e 861
EPI Clock Operation, CLKGATE=1, WR2CYC=1 ....ciitiiiiiiiiiiieeee e 862
F IS R =] o T DI = o = o PPN 964
AES - ECB Feedback MOde ..........ooiiiiiiiei e 968
AES - CBC FeedbacCk MOE .........oiiiiiiei e 969
AES Encryption With CTR/ICM MOdE ........couuiiiiiiiiiieeii e 969
AES - CFB Feedback MOAE .........ccuuuiiiiiiiiiiieii et 970
F S T o C Y/ [ Yo = 971
AES - XTS OPEratioNn .....couiiiiiiii e 971
AES - FO Operation .......ooou i 972
AES - CBC-MAC Authentication Mode ..o 973
AES - GCM OPEIation ......ccouuieiiiii et e s 974
AES - COM OPEration .......iiiieieii et e e e e aaaas 975
AES PolliNg MOAE .. ..oeniiie e 982
AES INEITUPL SEIVICE ...oueieiiiiei e 984
DES BIOCK DiI@Qram .......ccouuuiiiiiiie ettt 1016
DES - ECB Feedback MOAE .........ccccuuiiiiiiiie e 1019
DES3DES - CBC Feedback MOdE ...........ccvuiiiiiiiiieciie e 1019

14

June 18, 2014
Texas Instruments-Production Data



Tiva" TM4C129ENCPDT Microcontroller

Figure 14-4. DES3DES-CFB Feedback MOAE .........ccooviiiiiiiiiiieeiii e 1020
Figure 14-5. DES POIlING MOAE ... ..cuiiiiiiii e a e e e 1022
Figure 14-6. DES INterrupt SErviCe ........oooiiiiiiiiii e 1023
Figure 14-7. DES Context Input Event Service ... 1024
Figure 15-1. SHA/MD5 Module BIOCK Diagram .........cccouuiiiiiiiiiieiii e 1045
Figure 15-2. SHA/MDS5 Polling MOAE .........ouniiiiiiii e 1056
Figure 15-3. SHA/MDS5 Interrupt SUDrOULINGE ..........oiiiiiiiiiiiiiii e 1058
Figure 16-1. GPTM Module BIOCK Diagram ..........c.uuiiiiiiiiiiiiiiee e 1080
Figure 16-2. Input Edge-Count Mode Example, Counting DOWN ...........cciiiiiiiiiiiiiiiiiieeei, 1088
Figure 16-3. 16-Bit Input Edge-Time Mode Example ...........ccoooiiiiiiiiiiiiiiiiii e 1089
Figure 16-4. 16-Bit PWM Mode EXamPIE ......ccouniiiiiiii e e 1091
Figure 16-5. CCP Output, GPTMTNMATCHR > GPTMTNILR ...coovtiiiiiiiiiiiiii e, 1091
Figure 16-6. CCP Output, GRTMTNMATCHR = GPTMTNILR ...ccootiiiiiiiiiiiii e, 1092
Figure 16-7. CCP Output, GPTMTnILR > GPTMTNMATCHR .......oouiiiiiiiiii e, 1092
Figure 16-8. Timer DaisSy CRain ............iiiiiiiiiiiiii e e 1093
Figure 17-1. WDT Module BIOCK Diagram ..........cccuuuiiiiimiieiiiiie e 1153
Figure 18-1. Implementation of TWo ADC BIOCKS ..........oiviiiiiiiiiiiiiee e 1178
Figure 18-2. ADC Module BIOCK Diagram ...........cccoouiiiiiiiiii e 1179
Figure 18-3. ADC Sample PhaSsEs ........cccoiiiiiiiiiiiiii et eeeai e 1184
Figure 18-4. Doubling the ADC Sample Rate ...........oiiiiiiiiiiiiii e 1184
Figure 18-5.  Skewed SampPliNg ......coouuiiiiii e 1185
Figure 18-6. Sample Averaging EXampPle ..........oooouuiiiiiiiii e 1187
Figure 18-7. ADC INput EQUIVAIENCY ......covuiiiiiiiii et e e e e et e e e e ees 1188
Figure 18-8. ADC Voltage REfEreNCe ........ccoouiiiiiiiii e 1188
Figure 18-9. ADC Conversion RESUIE ...........uiiiiiiiiiiiiiii e 1189
Figure 18-10. Differential Voltage Representation .............ccooiiiiiiiiiiii e 1191
Figure 18-11. Internal Temperature Sensor Characteristic ..............ociiiiiiiiiin e, 1192
Figure 18-12. Low-Band Operation (CIC=0x0 and/or CTC=0X0) .......ccccurririruiiiaiiiiiieieiineeeennn 1194
Figure 18-13. Mid-Band Operation (CIC=0x1 and/or CTC=0X1) ........cccoeerrriiririreiiiieeiiieeeieeennnn, 1195
Figure 18-14. High-Band Operation (CIC=0x3 and/or CTC=0X3) ........ccceevriieirieiiiieeiiieeeiieeennees 1196
Figure 19-1. UART Module Block Diagram ..........coouiiiiiiiiii e 1286
Figure 19-2.  UART Character Frame ..........ooouuiiiiiiiiiii e 1289
Figure 19-3. IrDA Data Modulation ............ooiiiiiiiii e 1291
Figure 20-1. QSSI Module with Advanced, Bi-SSI and Quad-SSI Support ...........cocoeviiiieiennnnn. 1351
Figure 20-2. Tl Synchronous Serial Frame Format (Single Transfer) .........cccoooviviiiiiiiinennnns 1358
Figure 20-3. Tl Synchronous Serial Frame Format (Continuous Transfer) .............c...ccooeeenni. 1359
Figure 20-4. Freescale SPI Format (Single Transfer) with SPO=0 and SPH=0 ........................ 1360
Figure 20-5. Freescale SPI Format (Continuous Transfer) with SPO=0 and SPH=0 ................ 1360
Figure 20-6. Freescale SPI Frame Format with SPO=0 and SPH=1 ............oiiiiiiiiii. 1361
Figure 20-7. Freescale SPI Frame Format (Single Transfer) with SPO=1 and SPH=0 ............. 1362
Figure 20-8. Freescale SPI Frame Format (Continuous Transfer) with SPO=1 and SPH=0 ...... 1362
Figure 20-9. Freescale SPI Frame Format with SPO=1 and SPH=1 ...........c....ccoeiiiiiiiiiini, 1363
Figure 21-1.  12C BIOCK DIAGIaM .......ccveieiieee et 1400
Figure 21-2.  12C BUS CONFIGUIALION ........veiveeiieeeeee et 1402
Figure 21-3. START and STOP ConditioNS .........cociuuiiiiiiiiii et 1403
Figure 21-4. Complete Data Transfer with a 7-Bit Address .............ccoooeiiiiiiiiiiiii i 1403
Figure 21-5. RIS Bit in FIrSt BYLE ...uuuiiiiiii i 1404
Figure 21-6. Data Validity During Bit Transfer on the I2C BUS ...........ccccoveoveeeeeeeeeeeeeeeee 1404
June 18, 2014 15

Texas Instruments-Production Data



Table of Contents

Figure 21-7.
Figure 21-8.
Figure 21-9.

Figure 21-10.
Figure 21-11.
Figure 21-12.
Figure 21-13.
Figure 21-14.
Figure 21-15.

Figure 22-1.
Figure 22-2.
Figure 22-3.
Figure 22-4.
Figure 23-1.
Figure 23-2.
Figure 23-3.
Figure 23-4.
Figure 23-5.
Figure 23-6.
Figure 23-7.
Figure 23-8.
Figure 23-9.

Figure 23-10.

Figure 23-11.
Figure 23-12.
Figure 23-13.

Figure 24-1.
Figure 25-1.
Figure 25-2.
Figure 25-3.
Figure 26-1.
Figure 26-2.
Figure 26-3.
Figure 26-4.
Figure 26-5.
Figure 26-6.
Figure 27-1.
Figure 27-2.
Figure 27-3.
Figure 28-1.
Figure 30-1.
Figure 30-2.
Figure 30-3.
Figure 30-4.
Figure 30-5.
Figure 30-6.
Figure 30-7.

High-Speed Data Format ............cooiiiiiiiiii e 1410
Master Single TRANSMIT ..o e 1414
Master Single RECEIVE ... 1415
Master TRANSMIT of Multiple Data Bytes ..........coooeiiiiiiiiiiiiiiiiieee e 1416
Master RECEIVE of Multiple Data Bytes ..........ccooevviiiiiiiiii e 1417
Master RECEIVE with Repeated START after Master TRANSMIT ....................... 1418
Master TRANSMIT with Repeated START after Master RECEIVE ....................... 1419
Standard High Speed Mode Master Transmit ............cccooviiiiiiiiiiiiiecee, 1420
Slave Command SEQUENCE .........uiiiiiieiii et e e 1421
CAN Controller BIOCK Diagram ..........coouuuiieiiiiiieiiii e 1481
CAN Data/Remote Frame ..........cooiiiiiiiiiiii e 1482
Message Objects in @ FIFO BUffer ...........coooiiiiiiiii e, 1491
(O NV = ) G ] P 1495
Ethernet MAC with Integrated PHY Interface ...........cccoooooiiiiii 1532
Ethernet MAC and PHY Clock Structure ...........ccoooiiiiiiiiiieee e 1534
Enhanced Transmit Descriptor Structure ...........ccooooiiiiiiiiiin e 1538
Enhanced Receive Descriptor Structure ..........ccooviviiiiiiiii e, 1543
TX DMA Default Operation Using Descriptors ...........cccccoeiiiiiiiiiiiiiiiececeeeeeee, 1550
TX DMA OSF Mode Operation Using Descriptors ............ccccevieiiiiineeiiiiinneeeeinnnn. 1552
RX DMA Operation FIOW .......couuiiii i 1555
Networked Time Synchronization ..............cooooiiiiiiiiii e 1565
System Time Update Using Fine Correction Method .............c.ccooviiiiiiiiininnne, 1567
Propagation Delay Calculation in Clocks Supporting Peer-to-Peer Path

(07011 =Tox 11o] o IR PP P RO PP PPPTTTR 1570
Wake-Up Frame Filter Register Bank ...........cccoiiiiiiiii e, 1578
Integrated PHY Diagram ..o 1582
Interface to Ethernet Jack ... ... 1588
USB Module BIOCK Diagram ..........cccuuuiiiiiiiieieiiie et 1769
Analog Comparator Module Block Diagram ............ocoouiiiiiiiiiniiiiiiecceeeeeine 1778
Structure of Comparator Unit ...........coeviiiiiiiii e 1779
Comparator Internal Reference Structure ..............ccoooviiiiiiiiiiii e 1780
PWM Module DIiagram ..........oeeuiiiieei e e e e 1795
PWM Generator BIOCK Diagram ...........coooiueiiiiiiieiei e 1795
PWM Count-Down MOAE .......couiiiiiiiiiie e 1798
PWM Count-Up/DOWn MOGE ........coouuiiiiiiiiieiiiii e 1798
PWM Generation Example In Count-Up/Down Mode ............cccovvviiiviiiiiiiineiines 1799
PWM Dead-Band Generator .............ocouiiiiiiiiiiiieeceeeeeiis e 1799
(O] = I 2 FoTeT Q1 =To = o PR 1873
QEI INPUt SIgN@I LOGIC ... eeeeeeeiiie ettt e e e et e e e e e eeeneas 1874
Quadrature Encoder and Velocity Predivider Operation .............cccoooviiiiiiiniiiinnnnn. 1876
128-Pin TQFP Package Pin Diagram ...........coooiiiiiiiiiiie e 1895
(o T=To J@7o] o 11 o] o 1 TSP PPPP PP 1947
JTAG Test Clock Input TIMING ......coovniiiiii e, 1949
JTAG Test Access Port (TAP) TimMinNg .......oeeviiiiieiiiiiieeeiie e e e 1949
Power and Brown-Out Assertions vs Vppa Levels ...........cccccvviiiiiiiiiiiiiiiiiiiieeee, 1951
Power and Brown-Out Assertions vs Vpp Levels ..........cccccoiiiiiiiiiiiiiieees 1952
POK ASSEItiON VS VDG +vvvvrerrriiiiiiiiiiiiiiiiiiie ettt ettt 1953
POR-BOR Vpp GIitch RESPONSE ......coeeiiiiiiiiiiiiie e 1953

16

June 18, 2014
Texas Instruments-Production Data



Tiva" TM4C129ENCPDT Microcontroller

Figure 30-8. POR-BOR Vpp Droop ReSpoNSe ........cocooiiiiiiiiiiiiiiiii 1954
Figure 30-9. Digital Power-On Reset TiMiNg .......ccoouiiiiiiiiiiiece e 1955
Figure 30-10. Brown-Out Reset TiIMING ......couuiiiiiiiiii e 1956
Figure 30-11. External Reset Timing (RST) .....ccoiuiiiiiiiiiiiieiiiiee e 1956
Figure 30-12. Software Reset TIMING ......coouiiiiiii e 1956
Figure 30-13. Watchdog Reset TimMing .......cc.uiiiiiiiiiii e 1956
Figure 30-14. MOSC Failure Reset TiMiNgG .......couuiiiiiiiiiiiicie e 1957
Figure 30-15. Hibernation Module TimiNg ......c.ooiiiiiiiiiie e e 1970
Figure 30-16. ESD ProteCON .......cciiiieieieiii ettt e e et e e e e e e e eeeees 1975
Figure 30-17. ESD Protection for Non-Power Pins (Except WAKE Signal) ...........cc.ccccveeevennne. 1976
Figure 30-18. SDRAM Initialization and Load Mode Register Timing ...........coocoeiiiiiiiiiinieiennnnnn. 1978
Figure 30-19. SDRAM Read TiMING ....oiiiiiiiiiii e e 1978
Figure 30-20. SDRAM W€ TimMiNG ...vcvuiiiiieiiiei e e e e e e e e e e e et e e et e e e e e e aaeaeens 1979
Figure 30-21. Host-Bus 8/16 Asynchronous Mode Read Timing ...........cccoeeviiieiiiieiiiiieiiieeeie, 1980
Figure 30-22. Host-Bus 8/16 Asynchronous Mode Write Timing .........ccoovveveiieeiiiiineeiiiiieeeeeinnnnn, 1980
Figure 30-23. Host-Bus 8/16 Mode Asynchronous Muxed Read Timing .........cccooevveviiiinieiennnnnnn. 1981
Figure 30-24. Host-Bus 8/16 Mode Asynchronous Muxed Write Timing ..........cccooevvviiiiieeiennnnnn. 1981
Figure 30-25. General-Purpose Mode Read and Write Timing ..........cccoovvieiiiiiiiiiiniicieeeeenn, 1982
Figure 30-26. PSRAM Single Burst Read ............coiiiiiiiii i 1983
Figure 30-27. PSRAM Single BUrst WIite ..........cooiiiiiiiii e, 1984
Figure 30-28. ADC External Reference FIltering ...........coviiiiiiiiiiiiiii e 1990
Figure 30-29. ADC Input EQUIVAIENCY ......iiiiiiiiciii e 1990
Figure 30-30. SSI Timing for Tl Frame Format (FRF=01), Single Transfer Timing
MEASUIEIMENT ...ttt e et e e 1992
Figure 30-31. Master Mode SSI Timing for SPI Frame Format (FRF=00), with SPH=1 .............. 1992
Figure 30-32. Slave Mode SSI Timing for SPI Frame Format (FRF=00), with SPH=1 ................ 1993
Figure 30-33. 12C TIMING . veeieeeeeee oottt e et e e, 1994
Figure 30-34. MOSC Crystal Characteristics for Ethernet ..............c..cooi i, 1995
Figure 30-35. Single-Ended MOSC Characteristics for Ethernet ..............ccc.oooieiiiiiiiiiiennenn. 1996
Figure 30-36. Reset TIMING ....ooeuniiii e e e e 1996
Figure 30-37. 100 Base-TX Transmit TIMING .......ooiiuumiiiiie e 1997
Figure 30-38. 10Base-TX Normal Link Pulse Timing ........ccccooiiiiiiiiiii e, 1997
Figure 30-39. Auto-Negotiation Fast Link Pulse Timing ...........cooiiiiiiiiiiiii e 1998
Figure 30-40. 100Base-TX Signal Detect TIMiNg ...........ooiiiiiiiiiiiiii e 1998
Figure 30-41. ULPI Interface Timing Diagram ...........cccooiiiiiiiiiiii e 2000
Figure A-1.  Key to Part NUMDErS ... 2009
Figure A-2.  TM4C129ENCPDT 128-Pin TQFP Package Diagram ............cccceeiiiiiiiiiniiiiinnnnnn. 2011
June 18, 2014 17

Texas Instruments-Production Data



Table of Contents

List of Tables

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

REVISION HISTOIY ... e e e e eas 49
Documentation CONVENLIONS .........ooiiiiiiiiiiieie e 53
TM4C129ENCPDT Microcontroller FEatures ............cocueiiiiiiiiiiiiiiiiieeeciiieeeeiiieeeee 56
Summary of Processor Mode, Privilege Level, and Stack Use ............cccoooieiiee. 91
Processor RegiSter Map ..........i oo 92
PSR Register CombinatioNs .........c...iiiiiiiiiiiii e 98
Y1 g Y 1Y/ - T o J P 109
Memory ACCESS BENAVION .........iiiii e 113
SRAM Memory Bit-Banding REGIONS ..........coovviiiiiiiiiieii e 115
Peripheral Memory Bit-Banding Regions ..........cccouoiiiiiiiiiiiiii e 115
o= o) (o] TN Y/ o = P 121
101 (=T (U o] £ PR 122
Exception Return Behavior ...........cooiiiiiiiii e 130
FAUILS oo e 131
Fault Status and Fault Address Registers ............cooviiiiiiiiiiiiii e, 132
Cortex-M4F Instruction SUMMAIY .......couuiiiiiii e 134
Core Peripheral Register REQIONS ........ccoouiiiiiiiiii e 141
Memory AHrbULES SUMMAIY ... e 145
TEX, S, C, and B Bit Field ENcoding ........cccooviviiiiiii e, 147
Cache Policy for Memory Attribute Encoding ............cooooiiiiiiiiiii 148
AP Bit Field ENCOAING .....ccuuiiiii e 148
Memory Region Attributes for Tiva™ C Series Microcontrollers ................cccooeeuniie. 149
QNaN and SNaN Handling .........cccouuiiiiiiii e 152
Peripherals Register Map ........cooouuiiiiiiii e 153
Interrupt Priority LEVEIS ......ooeeeie e 178
Example SIZE Field ValuESs ...........ccuiiiiiiii e 206
JTAG_SWD_SWO Signals (128TQFP) ....ccoiiiiiiiiiiiieeeieieeeii et 215
JTAG Port Pins State after Power-On Reset or RST assertion ..................cccc........ 217
JTAG Instruction Register Commands ..........c..oiiiiiiiiiiiiii e 223
System Control & Clocks Signals (128TQFP) ......oooiiiiiiiiii e 227
RESEE SOUICES ...t eneeees 228
Clock SOUICe OPLIONS ...ccvuiiiiieii e e s 238
Clock Source State Following POR .........oouiiiiiiiiiiiiiii e 238
System CIOCK FreqQUENCY ... 242
System Divisor Factors for f,,,=480 MHZ ... 244
ACtUAI PLL FrEQUENCY ....uiiiiiii ettt 245
Peripheral Memory Power Control .............coouiiiiiiiiiii e 250
Maximum System Clock and PIOSC Frequency with Respect to LDO Voltage ....... 251
1Y (@@ 7] g1 Te [0 = 1o ] o 1= 254
System Control Register Map ........ccoouuiiiiiiiii e 254
MEMTIMO Register Configuration versus Frequency ...........cccocovviiieieiiinieeiiiineees 284
MOSC ConfIQUurations ........ccouuuiiiiii e 288
Maximum System Clock and PIOSC Frequency with Respect to LDO Voltage ....... 307
Maximum System Clock and PIOSC Frequency with Respect to LDO Voltage ....... 310
Module POWET CONLIOL ......cii ittt e e 458
Module POWEF CONIOL ......c.uiiiiiiii e e s 460

18

June 18, 2014
Texas Instruments-Production Data



Tiva" TM4C129ENCPDT Microcontroller

Table 5-18. Module POWEr CONLIOl ........oiiiiiiiee e e e et e e e eee e eeeees 463
Table 5-19.  Module Power CONtrol ... e 468
Table 5-20.  Module Power CONtrol ........oouiiiiie e 470
Table 5-21.  Module POWETr CONIIOL .......oiieiiiie e e e e e e 472
Table 5-22. Module POWEr CONLIOl ........ciiiiiiiei e e et e e eees 474
Table 5-23. Module POWEr CONLIOl ........oiiiiiiee e e e et e e e eea e eeees 477
Table 5-24.  Module POWEr CONLIOl ........oiiiiiiiee e e e e et e e e e et e eeeees 479
Table 5-25.  Module Power CONtrol ... e e e 483
Table 5-26.  Module Power CONtrol ..o 485
Table 5-27.  Module POWEr CONIIOL .......oiieiiiee e e e e e eaa s 487
Table 5-28.  Module POWEr CONTrOl .........ciiiiiiieiiiii e e e e e eees 489
Table 5-29. Module POWEr CONLIOl ........oiiiiiiee i e et eeeea e eeees 491
Table 5-30.  Module POWET CONLIO ........oiiiiiiieeiii e e e e e e et e e e et e eeeees 493
Table 5-31.  Module Power CONtrol ... e 495
Table 5-32.  Module PoOWer CONtrol ... ..o e 497
Table 5-33.  Module POWEr CONIIOL .......oiieii e e e e e e 499
Table 5-34.  Module POWEr CONLIOl ........coiiiiiiieiiiiiie et e e e e e eees 501
Table 6-1. System Exception Register Map ..........cccooiiiiiiiiiiii e 531
Table 7-1. Hibernate Signals (128TQFP) .....ouuuuiiiiieiii e 542
Table 7-2. HIB Clock Source Configurations .............ooouuiiiiiiiiiiii e 543
Table 7-3. Hibernation Module Register Map ...........oooiiiiiiiiii e 560
Table 8-1. MEMTIMO Register Configuration versus Frequency ..........ccccocoooiiiieiiiiinneeiinnnnnnn. 613
Table 8-2. Flash Memory Protection Policy Combinations ...............ccooeiiiiiiiiiiiii e, 618
Table 8-3. User-Programmable Flash Memory Resident Registers ..........cccocoveiviiiiiiiniinns 622
Table 8-4. MEMTIMO Register Configuration versus Frequency ............ccooovviiieeeiiiiieeerennnnnnn. 625
Table 8-5. Master Memory Access Availability ..o 629
Table 8-6. Flash Register Map ... e 630
Table 9-1. MDMA Channel ASSIGNMENTS .......uuiiiiiii e 688
Table 9-2. Request TYPE SUPPOIT ... e e e e e eaen 690
Table 9-3. Control Structure Memory Map .......coouiiiiiiii e 692
Table 9-4. Channel Control STFUCKUIE ........covuiiiiii e 692
Table 9-5. MDMA Read Example: 8-Bit Peripheral ..........c.ooiiiiiiiii e, 701
Table 9-6. HDMA Interrupt ASSIGNMENTS .. .cooiiii e 702
Table 9-7. Channel Control Structure Offsets for Channel 30 .............cccoiiiiiiiiiiiiiieee 703
Table 9-8. Channel Control Word Configuration for Memory Transfer Example ...................... 704
Table 9-9. Channel Control Structure Offsets for Channel 7 .............cccoiviiiiiiiiiii s 705
Table 9-10.  Channel Control Word Configuration for Peripheral Transmit Example .................. 705
Table 9-11.  Primary and Alternate Channel Control Structure Offsets for Channel 8 ................. 707
Table 9-12.  Channel Control Word Configuration for Peripheral Ping-Pong Receive
= 0 1 o] = 707
Table 9-13.  UDMA ReQGIStEr MaAP ...ccvuiiiiiei e e e e e 709
Table 10-1.  GPIO Pins With Special Considerations ............ccccceiiiiiiiiiiiiciie e, 751
Table 10-2.  GPIO Pins and Alternate Functions (128TQFP) ......ccoouoiiiiiiiiiii e 751
Table 10-3.  GPIO Drive Strength OptioNS .........couuiiiiiiiiiii e 761
Table 10-4.  GPIO Pad Configuration EXamples ...........c.oiiiiiiiiiiiiiiiic e 762
Table 10-5.  GPIO Interrupt Configuration Example ..o 763
Table 10-6.  GPIO Pins With Special Considerations .............cccoviiiiiiiiiiiii e, 764
Table 10-7.  GPIO ReGISIEr Map ....cceuiiiiiii e e 765
June 18, 2014 19

Texas Instruments-Production Data



Table of Contents

Table 10-8.
Table 10-9.

Table 10-10.
Table 10-11.
Table 10-12.
Table 10-13.

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 11-10.
Table 11-11.
Table 11-12.
Table 11-13.
Table 11-14.
Table 11-15.

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

GPIO Pins With Special Considerations .............cccccoiiiiiiiiiiieiiieeeieeeeeee e 778
GPIO Pins With Special Considerations ..............coooii i 784
GPIO Pins With Special Considerations ..............ccooviiiiiiiiiiii e 786
GPIO Pins With Special Considerations ............cccooviiiiiiiiiiiii e 789
GPIO Pins With Special Considerations .............ccoovviiiiiiiiiie e 795
GPIO Drive Strength OplioNS ..........ooiiiiiiii e 808
External Peripheral Interface Signals (128TQFP) ......c.ooouiiiiiiiiiiii e 825
EPI Interface OPtioNS ... 830
EPI SDRAM x16 Signal CONNECHIONS .......cceevuiiiiiiiiieeeeiie e 831
CSCFGEXT + CSCFG ENCOINGS .. ceevviieiiiie et 835
Dual- and Quad- Chip Select Address Mappings ........cccoeveveriiiieiiiiineeieiiee e 836
Chip Select Configuration Register Assignment .............cccoociiiiiiiiiiiiiiieeeee 837
Capabilities of Host Bus 8 and Host Bus 16 Modes .............ccooovviiiiiiiiiiieciiie e, 837
EPI Host-Bus 8 Signal ConNeCioNS ...........cuuuiiiiiiiiiiiiiii e 839
EPI Host-Bus 16 Signal ConNECioNS .........ccuuiiiiiiiiiiiiiii e 841
PSRAM Fixed Latency Wait State Configuration ................ccoiiiiiiiiiii. 846
Data Phase Wait State Programming ...........cccoovviiiiiiiiiiii e 851
EPI General-Purpose Signal Connections .............ccoooiiiiiieiiiiiiiie e, 857
External Peripheral Interface (EPI) Register Map .........ccoooeiviiiiiiiiiiiiieeeee, 862
CSCFGEXT + CSCFG ENCOINGS ...cvivviieiiiiieee e e e 888
CSCFGEXT + CSCFG ENCOAINGS .eevvtuiieieaeieeeiiiiaae e e e e e 894
Endian Configuration ..o e 955
Endian Configuration with Bit Reversal .............cccooiviii i 955
CCM REGISIEr MAP ..coeiciiiiei e 957
Key-Block-Round Combinations ..........ccoouuiiiiiiiiiieeiiii e 967
Interrupts and BEVENts ... 976
AES Module Performance (Input/Output Block Size = 128) ........cccooviiiiiiiiiiiaennn. 977
AES Module Packet Mode Switch Overhead ............cooooiiiiiiiiiiiii e, 978
AES REGISIEr MAP ...niiiiiiii e 984
AES Key Register DescCriptions ..........ccouiiiiiiiiiiii e, 987
Key Repartition ...... ..o 1016
DES Reset DeSCHPON ... e 1018
DES Global Initialization ............coouiii e 1020
DES Algorithm Type Configuration ............cooooiiiiiii e 1021
3DES Algorithm Type Configuration ...........c.cociieiiiiiiiiicice e, 1021
DES INterrupt MOE .........iiiiii e 1022
DES DMA MOGE ...ttt e e et e e et e e et e e e e as 1022
DES ReQGISter MaAp .....ociiiiiiieei e 1024
DES Key Register Mapping .........ooceeuuiiiiiiiiaeeei et 1026
Interrupts and EVENLS ... 1047
SHA/MD5 Module Algorithm Selection ...........cc.oviiiiiiiiiii e 1047
Outer Digest REQISEIS ........iiiiiiii e 1048
INner Digest REGISTIEIS ... ... i 1049
SHA Digest Processed in Three Passes ..........cooooiiiiiiiiiiiiiiiieeeeeee e, 1051
SHA Digest Processed in ONe Pass ........ccouuiiiiiiiiiiiiiiii e 1051
SHA/MDS PerfOrManCe ......ccuuieiiieiiiee et e e e e e e eees 1053
Continuing @ Prior HMAC ..o 1055
SHA-1 Apply ONthe KEBY ....iviiiii e 1056

20

June 18, 2014
Texas Instruments-Production Data



Tiva" TM4C129ENCPDT Microcontroller

Table 15-10. INterrupt MOAE ......ooni e e e e 1056
Table 15-11.  DIMA MOGE ......uuiiiiiiiii et e e et e e et e e e et e e e e et e e e e aaa s 1057
Table 15-12.  SHA/MDS RegiISter Map ......cooiuuiiiiiii e 1058
Table 15-13. SHA/MDS5 Inner/Outer Digest/HMAC Key Register Mapping .........cccccovveiiiiiienen. 1060
Table 16-1.  Available CCP PiNS .......iiiiiiiiieee e e 1080
Table 16-2.  General-Purpose Timers Signals (128TQFP) .....coovviiiiiiiii e, 1081
Table 16-3.  General-Purpose Timer Capabilities ............cccoeiiiiiiiiiiiiiee e, 1082
Table 16-4.  Counter Values When the Timer is Enabled in Periodic or One-Shot Modes ........ 1084
Table 16-5.  16-Bit Timer With Prescaler Configurations ...............cciiiiiiiiiiii e, 1085
Table 16-6.  Counter Values When the Timer is Enabled in RTC Mode .............ccccoveiiiinnenenn. 1086
Table 16-7.  Counter Values When the Timer is Enabled in Input Edge-Count Mode ............... 1087
Table 16-8.  Counter Values When the Timer is Enabled in Input Event-Count Mode .............. 1088
Table 16-9.  Counter Values When the Timer is Enabled in PWM Mode ..........ccccoovvviiiinienennnn. 1090
Table 16-10. Timeout Actions for GPTM MOAES ........iiiuiiiiiie e 1093
Table 16-11.  Timers Register Map .........oooouiiiiiiiii e 1098
Table 17-1.  Watchdog Timers Register Map .........ccooouiiiiiiiiiiii e 1155
Table 18-1. ADC Signals (128TQIFP) .....oiiiiiiieee e 1179
Table 18-2.  Samples and FIFO Depth of SeqUENCErS ...........ccociiiiiiiiiiiiiiiiee e 1180
Table 18-3.  Sample and Hold Width in ADC CIOCKS .........c.uoiiiiiiiiiiiiiieeiee e, 1182
Table 18-4.  Rg and Fcony Values with Varying Ngy Values and Fpypc =16 MHz ... 1183
Table 18-5. Rg and Fggyny Values with Varying Ngy Values and Fpype =32 MHz ..................... 1183
Table 18-6.  Differential Sampling Pairs ..........cccoiiiiiiiiii e 1190
Table 18-7.  ADC ReGISIEr MaP ....iiiiiiiiii et e e e e e e eeees 1197
Table 18-8.  Sample and Hold Width in ADC CIOCKS ........coouiiiiiiiiieiee e 1251
Table 18-9.  Sample and Hold Width in ADC CIOCKS ........cccuuiiiiiiiiiiiiiii e 1263
Table 18-10. Sample and Hold Width in ADC CIOCKS ........cccuuiiiiiiiiiiiiiiiiieeee e 1271
Table 19-1.  UART Signals (128TQFP) ....cooiiiiiii e 1287
Table 19-2.  FIOW CoNtrol MOAE ........uuiiiiiiiiei e e e e e e e eaean 1293
Table 19-3. UART RegiSter Map ......c.uoiiiiiiiiii e 1297
Table 20-1.  SSI Signals (128TQFP) ...uiiiiiiiieeei e e e e e e e aeees 1352
Table 20-2.  QSSI Transaction ENCOAINGS .......ccouuiiiiiiiiiiiii e 1355
Table 20-3.  SSINFss Functionality ............ooooiiiiiiii e 1355
Table 20-4. Legacy Mode TI, Freescale SPI Frame Format Features ...................ccooveieennni. 1357
Table 20-5.  SSIREGISIEr MaAP .. ..ot 1367
Table 21-1.  12C Signals (128TQIFP) ....uiiiiiiieeei et e et eeeeae e e e 1401
Table 21-2.  Examples of 12C Master Timer Period Versus Speed Mode ...........c..cccoeeeveenennn.. 1408
Table 21-3.  Examples of I°C Master Timer Period in High-Speed Mode .............ccccccoueennn.. 1409
Table 21-4.  Inter-Integrated Circuit (I°C) Interface Register Map ............ccoccveoveevveeeiieeinennn 1424
Table 21-5.  Write Field Decoding for I2CMCS[B:0] ......cuuviiriieiiiieiiee e 1432
Table 22-1.  Controller Area Network Signals (128TQFP) .......coomiiiiiiiiii e, 1481
Table 22-2. Message Object Configurations ............ooooeiiiiiiii e 1487
Table 22-3. CAN ProtoCOl RANGES ........oiiiiiiiiiiii e 1495
Table 22-4.  CANBIT Register ValUuEs ............oiiiiiiiiiiiiii e 1495
Table 22-5. CAN ReGiSter Map ......couuiiiiiiiiiiei e e 1499
Table 23-1.  Ethernet Signals (128TQFP) .....cooiiiiiiii e 1533
Table 23-2.  Enhanced Transmit Descriptor 0 (TDESO) ........viiiiiiiiieiiiiiieee e 1538
Table 23-3.  Enhanced Transmit Descriptor 1 (TDEST) ..o, 1541
Table 23-4.  Enhanced Transmit Descriptor 2 (TDES2) .........ooviiiiiiiiiiiiii e 1542
June 18, 2014 21

Texas Instruments-Production Data



Table of Contents

Table 23-5.
Table 23-6.
Table 23-7.
Table 23-8.
Table 23-9.

Table 23-10.
Table 23-11.
Table 23-12.
Table 23-13.
Table 23-14.
Table 23-15.
Table 23-16.
Table 23-17.
Table 23-18.
Table 23-19.
Table 23-20.
Table 23-21.
Table 23-22.
Table 23-23.
Table 23-24.

Table 24-1.
Table 24-2.
Table 25-1.
Table 25-2.
Table 25-3.

Table 25-4.

Table 25-5.
Table 26-1.
Table 26-2.
Table 27-1.
Table 27-2.
Table 29-1.
Table 29-2.
Table 29-3.
Table 29-4.
Table 29-5.
Table 29-6.
Table 29-7.
Table 30-1.
Table 30-2.
Table 30-3.
Table 30-4.
Table 30-5.
Table 30-6.
Table 30-7.
Table 30-8.

Enhanced Transmit Descriptor 3 (TDES3) ....ccoviviieiiiiiiieeeiee e 1542
Enhanced Transmit Descriptor 6 (TDESG) .......c..uiveiiiiiiiiiiiiiecii e 1542
Enhanced Transmit Descriptor 7 (TDEST7) ....coooiuiiiiiiiie e 1542
Enhanced Receive Descriptor 0 (RDESO) .........oviiiiiiiiiii e 1543
RDESO Checksum Offload DitS ...........ccooiiiiimiiiiiiiieceiiii e 1545
Enhanced Receive Descriptor 1 (RDEST) .....uoiiiiiiiiiiiiieceeeeeee e 1546
Enhanced Receive Descriptor 2 (RDES2) ........coviiiiiiiiiiiiii e 1546
Enhanced Receive Descriptor 3 (RDES3) .....c.uuiiiiiiiiiii e 1546
Enhanced Received Descriptor 4 (RDES4) ........ooiiiiiiiii e 1546
Enhanced Receive Descriptor 6 (RDESB) ..........ooveiiiiiiiiiiiiiicee e, 1548
Enhanced Receive Descriptor 7 (RDEST7) .....ovvviiiiiiiiie e 1548
TX MAC FIOW CONEIOL ...ttt 1561
RX MAC FIOW CONMIOL ...t e e 1561
VLAN Match Status .....c..iii e 1574
CRC Replacement Based on Bit 27 and Bit 24 of TDESO ...........cccooiiiviiiiinnnnn. 1576
Forced Mode Configurations ............cooiiiiiiiii i 1582
Advertised Mode Configurations ...........ccoouiiiiiiiiiii i 1583
EMACPC to PHY Register Mapping .........cccoouuiiiiiiiiiiieeie e 1589
Ethernet Register Map ... e 1591
PPSCTRL Bit Field ValUES ........ccouuiiiiiiieiiiiiiii e 1673
USB Signals (128TQFP) .....uiiieii e 1770
List Of REGISIEIS ... 1771
Analog Comparators Signals (128TQFP) ......veiiiiiiiieie e 1778
Internal Reference Voltage and ACREFCTL Field Values .............ccccocoiiiiieiinnnii. 1780
Analog Comparator Voltage Reference Characteristics, Vpppa = 3.3V, EN= 1, and

RING = 0 oo 1781
Analog Comparator Voltage Reference Characteristics, Vppa = 3.3V, EN= 1, and

RN G = et e e e ae e 1782
Analog Comparators Register Map .........cccoieiiiiiiiiiiiii e, 1783
PWM Signals (128TQFP) ....ccooiiiiiiiiiiiee ettt 1796
PWM REGISEr IMAD .. ettt e e e 1803
QEI Signals (128TQFP) ...ttt e e e e eeenees 1874
QEI REGISEI IMAP ..vuiiiiii ettt e e e e e et e e e e et e e e e aaa e aaees 1878
GPIO Pins With Special Considerations ............c.oooviiiiiiiiiiinieei e 1896
Signals by Pin NUMDET .......oouiiii e 1897
Signals by Signal Name ..........ccoouiiiiiii e 1909
Signals by Function, Except for GPIO .........ccouiiiiiiiiiiiii e 1921
GPIO Pins and Alternate FUNCHIONS ..........oooiiiiii e 1932
Possible Pin Assignments for Alternate Functions ................coiiiiiiiiiines 1935
Connections for Unused Signals (128-Pin TQFP) ......coooviiiiiiii e, 1940
Absolute Maximum Ratings .........cooiiiiiiiii e 1942
ESD Absolute Maximum Ratings .........cccooviiiiiiiiii e, 1942
Temperature CharacteriStiCs ...........oooiiiiiiiiiiiiii e, 1943
128-pin TQFP Power Dissipation ...........ooooiiiiiiii e 1943
Thermal CharacteristiCs ......oeveuiiiii e 1943
Recommended DC Operating Conditions ............oveiiiiiiiiiiiiiiieeiiie e 1944
Recommended FAST GPIO Pad Operating Conditions ...........c.ccccceviiiiiiiiinennnn. 1944
Recommended Slow GPIO Pad Operating Conditions ...............cccoeeiiiiiiiiieeinnn, 1945

22

June 18, 2014
Texas Instruments-Production Data



Tiva" TM4C129ENCPDT Microcontroller

Table 30-9.  GPIO Current ReSIHCHONS .......uuiiiiiiii e 1945
Table 30-10. Maximum GPIO Package Side ASSIgNMENts .........cccoiviiiiiiiiiiiiiiiiecii e 1946
L1 o] (=T 10 R B I o = o I @70 T 1o T o - 1947
Table 30-12. JTAG CharacCteriStiCS ......ccuuiiiiiiiiii it e e e 1948
Table 30-13. Power and Brown-Out LEVEIS ............oiiiiiiiiiiii e 1950
Table 30-14. Reset CharacteriStiCs ..........ccoiuuiiiiiiiiii e 1955
Table 30-15. LDO Regulator CharacteriStiCs ...........oiiiviiiiiiiiiiii e 1958
Table 30-16. Phase Locked Loop (PLL) CharacteristiCs ...........ccccuiiiiiiiiiiiiiiiiiecciiieecceiieeee 1959
Table 30-17. System Divisor Factors for f,,=480 MHz ... 1960
Table 30-18. Actual PLL FreqQUENCY ......iiiiiiieieiii ettt 1960
Table 30-19. PIOSC Clock CharacteriStiCs ........cceuiiiiiiiiiiiieii e 1961
Table 30-20. Low-Frequency Oscillator Characteristics ..........ccovviiiiiiiiiieiiieiee e, 1961
Table 30-21. Hibernation Internal Low Frequency Oscillator Clock Characteristics ................... 1961
Table 30-22. Hibernation External Oscillator (XOSC) Input Characteristics .............cc..cccuueenn.. 1961
Table 30-23. Main Oscillator Input Characteristics ..............cooeiiiiiiiiiiiie e, 1962
Table 30-24. Crystal Parameters .......cooouiiiiiiiii e 1964
Table 30-25. System Clock Characteristics with ADC Operation .............ccoeuiiiiiiiiiiiiiiiineeeenn, 1966
Table 30-26. System Clock Characteristics with USB Operation ..............ccoiiiiiiiiiiiiiinee, 1966
Table 30-27. Wake from Sleep CharacteristiCs ..........cooviuiiiiiiiiiii e 1967
Table 30-28. Wake from Deep Sleep CharacteristiCs ...........ccccoiiiiiiiiiiiiiiiiii e 1967
Table 30-29. Hibernation Module Battery Characteristics .............ccooveviiiiiiiiiiiiiieeeii e 1969
Table 30-30. Hibernation Module CharacteristiCs ............cooouiiiii i 1969
Table 30-31. Hibernation Module Tamper /O Characteristics ...........ccccoiviiiiiiiiiiiiie, 1969
Table 30-32. Flash Memory CharacteriStiCs ..........ooouuuiiiiiiii e 1971
Table 30-33. EEPROM CharacteriStiCs ........c.uuiiiiiuiiiiiiiiiiiei et 1972
Table 30-34. Fast GPIO Module CharacteriStiCs ............oviiiiiiiiiiiiiiie e 1973
Table 30-35. Slow GPIO Module CharacteriStiCs ............oviiiiiiiiieiiiiiieeece e 1974
Table 30-36. Pad Voltage/Current Characteristics for Hibernate WAKE Pin ..................cc..... 1975
Table 30-37. Non-Power I/0O Pad Voltage/Current Characteristics ...........ccccooviiiiiiiiiiiiiiniiiennnn. 1976
Table 30-38. EPI Interface Load Conditions ...........coeuiiiiiiiiiiieiie e 1977
Table 30-39. EPI SDRAM CharacteristiCs ...........coouiiiiiiiiiiiii e 1977
Table 30-40. EPI SDRAM Interface CharacteristiCs ............ccoiiiiiiiiiiiiiiiece e 1977
Table 30-41. EPI Host-Bus 8 and Host-Bus 16 Interface Characteristics ...........cccccoevviviiiienenn. 1979
Table 30-42. EPI General-Purpose Interface Characteristics .............ocoiiiiiiiiiiiii, 1981
Table 30-43. EPI PSRAM Interface CharacteristiCs ..........cc.oveieiiiiiiiiiii e 1982
Table 30-44. ADC Electrical Characteristics for ADC at 1 MSPS ......cooeviiiiiiiiiiiiiiiiieecii e 1985
Table 30-45. ADC Electrical Characteristics for ADC at 2 MSPS .......oceviiiiiiiiiiiieii e, 1987
Table 30-46. SSI CharacteriStiCs ........cccuuuiiiiiiiiiieiiie e e e e e s 1991
Table 30-47. Bi- and Quad-SSI CharacteristiCs ............covvuuuiieiiiiiiieiei e 1993
Table 30-48. 12C CharaCteriStiCs ...........ceeouiieeieee e 1994
Table 30-49. Ethernet PHY DC CharacteristiCs ...........ooiviiuiiiiiiiiiiieiiiiie e e e 1995
Table 30-50. MOSC 25-MHz Crystal Specification ............cccooiiiiiiiiiiii e 1995
Table 30-51. MOSC Single-Ended 25-MHz Oscillator Specification® ..................cccveeveeeennn... 1995
Table 30-52. Ethernet Controller Enable and Software Reset Timing ..........cccoooovviiiiiiiiiinne, 1996
Table 30-563. 100Base-TX Transmit Timing (tg,F and Jitter) ... 1996
Table 30-54. 10Base-T Normal Link Pulse TimiNg ......cc.oiiiiiiiiiii e 1997
Table 30-55. Auto-Negotiation Fast Link Pulse (FLP) Timing ..........ccoouuiiiiiiiiiniiiiiiiecciieeeee 1998
Table 30-56. 100Base-TX Signal Detect Timing ..........oooveeiiiieiiiiiiieieii e 1998
June 18, 2014 23

Texas Instruments-Production Data



Table of Contents

Table 30-57.
Table 30-58.
Table 30-59.
Table 30-60.

Table 30-61.
Table 30-62.

Table 30-63.
Table 30-64.

I I 01 0= = Lot =Y I ] o PPN 1999
Analog Comparator Characteristics ............oooeiiiiii e 2001
Analog Comparator Voltage Reference Characteristics .............cccoooviiviiin, 2001

Analog Comparator Voltage Reference Characteristics, Vppa = 3.3V, EN= 1, and

N[ T O PP 2001
Analog Comparator Voltage Reference Characteristics, Vppa = 3.3V, EN= 1, and

RN G = ettt e e an s 2002
PWM Timing CharacterisStiCs ..o 2003
Current CoNSUMPLION ....couuiiiiii e e 2004
Peripheral Current ConsumMpPlion ..........cooiiiiiiiiiii e 2008

24

June 18, 2014
Texas Instruments-Production Data



Tiva" TM4C129ENCPDT Microcontroller

List of Registers

The CorteX-M4F ProCeSSOr ......ccceeiiiiurrriiiissnsrnsssss s s sss s ssss s s s snn s s nn e s s assanne s 86
Register 1:  Cortex General-Purpose Register 0 (RO) ........coouiiiiiiiiiiiiie e 94
Register 2:  Cortex General-Purpose Register 1 (R1) ..ouuuiiiiiiiiiiiii e 94
Register 3:  Cortex General-Purpose Register 2 (R2) ........coouuuiiiiiiiii e 94
Register 4:  Cortex General-Purpose Register 3 (R3) ......viiiiiiiiiiii e 94
Register 5:  Cortex General-Purpose Register 4 (R4) ......ooiiiiiiiii e 94
Register 6:  Cortex General-Purpose Register 5 (R5) ....c.uiiiiiiiii i 94
Register 7:  Cortex General-Purpose RegiSter 6 (RB) ............oeiiuiiiiiiiiiiie et 94
Register 8:  Cortex General-Purpose RegiStEr 7 (R7) ....uuiiiiiiiiiiiiii e 94
Register 9:  Cortex General-Purpose Register 8 (R8) .......iieuiiiiiii e 94
Register 10: Cortex General-Purpose Register 9 (R9) .......oooiiiiiiiiii e 94
Register 11:  Cortex General-Purpose Register 10 (R10) .....coouuiiiiiiiiiei e 94
Register 12: Cortex General-Purpose Register 11 (R11) ....oiieiiiiiiii e 94
Register 13: Cortex General-Purpose Register 12 (R12) ... 94
Register 14:  Stack POINTEr (SP) ...iiiiiiiiiiii it e et e et e e e e e e e et e e e e aa e e eanans 95
Register 15:  Link ReISIEr (LR) ....oieeiiii et e e e et e e e e e e e e e eenaaaees 96
Register 16:  Program CoUNLEr (PC) ... .cooiiiiiiiiiiee et e e e e e e e eaaas 97
Register 17:  Program Status Register (PSR) ......coouuiiiiii e 98
Register 18:  Priority Mask Register (PRIMASK) ......oouiiiiiiii e e e e e 102
Register 19:  Fault Mask Register (FAULTMASK) .....oouiiiiiii e 103
Register 20: Base Priority Mask Register (BASEPRI) .......coouuiiiiiiii e 104
Register 21:  Control Register (CONTROL) ....cuuiiii e e 105
Register 22:  Floating-Point Status Control (FPSC) .........i i 107
Cortex-M4 Peripherals ....... .. e e e e e s s e s s e r e nn e 141
Register 1:  SysTick Control and Status Register (STCTRL), offset OX010 .......cooviiiiiiiiiiiees 157
Register 2:  SysTick Reload Value Register (STRELOAD), offset 0X014 ..........ccooviiiiiiiiiiiiiiieeeie, 159
Register 3:  SysTick Current Value Register (STCURRENT), offset OX018 ..........cooviiiiiiiiiiiiiiieee 160
Register 4:  Interrupt 0-31 Set Enable (ENO), offset OXT00 ........oiiinieiiiiiii e 161
Register 5:  Interrupt 32-63 Set Enable (EN1), offset OX104 ........cooniiiiiiii e 161
Register 6:  Interrupt 64-95 Set Enable (EN2), offset OX108 ..........cooiiiiiiiiiiiiiii e 161
Register 7:  Interrupt 96-113 Set Enable (EN3), offset OX10C ........oooiiiiiiiiii e 161
Register 8:  Interrupt 0-31 Clear Enable (DIS0), offset OX180 ........cooviiviiiiiiiii e 162
Register 9:  Interrupt 32-63 Clear Enable (DIS1), offset OX184 ..., 162
Register 10: Interrupt 64-95 Clear Enable (DIS2), offsSet OX188 .....c..oiiveiiiiiiiiie e 162
Register 11:  Interrupt 96-113 Clear Enable (DIS3), offset OX18C ........c.uoiiiiiiiiiiii e 162
Register 12: Interrupt 0-31 Set Pending (PENDO), offset OX200 ...........ccoiiiiiiiiieiiiine e 163
Register 13: Interrupt 32-63 Set Pending (PEND1), offset OX204 ........c..oiiiiiiiiiii e, 163
Register 14: Interrupt 64-95 Set Pending (PEND2), offset OX208 ........c..coiiiiiiiiiiii e, 163
Register 15: Interrupt 96-113 Set Pending (PEND3), offset OX20C .........cooiiiiiiiiiiiiiiie e 163
Register 16: Interrupt 0-31 Clear Pending (UNPENDOQ), offset OX280 ..........cccoviiiiiiiiiiiiiecieeeeeeeeeeen, 164
Register 17: Interrupt 32-63 Clear Pending (UNPEND1), offset OX284 ...........c.cccoiiiiiiiiiiiiiii e 164
Register 18: Interrupt 64-95 Clear Pending (UNPEND2), offset 0X288 ............cccevviiiiiiiiiiieiiiiiieeeeiieeees 164
Register 19: Interrupt 96-113 Clear Pending (UNPEND3), offset OX28C ...........cccovuiiiiiiiiiiiiiiieceie 164
Register 20: Interrupt 0-31 Active Bit (ACTIVEOQ), offset OX300 ........ccooiumiiiiiiiii e 165
Register 21:  Interrupt 32-63 Active Bit (ACTIVE1), offset OX304 .......cooiiiiiiiii e 165
June 18, 2014 25

Texas Instruments-Production Data



Table of Contents

Register 22: Interrupt 64-95 Active Bit (ACTIVEZ2), offset OX308 ........ccovviiiiiiiiii e 165
Register 23: Interrupt 96-127 Active Bit (ACTIVE3), offset OX30C .......c..iiiiiiiiiiiiiiiii e 165
Register 24: Interrupt 0-3 Priority (PRIO), offset OX400 .......c..iiiiiiiiii e 166
Register 25: Interrupt 4-7 Priority (PRI1), offset OX404 .......couniiiiii e 166
Register 26: Interrupt 8-11 Priority (PRI2), offSet OX408 .........oiiiiiiiii e 166
Register 27: Interrupt 12-15 Priority (PRI3), offset OX40C ........cooviiiiii e 166
Register 28: Interrupt 16-19 Priority (PRI4), offset OX410 ....covniiiiiii e 166
Register 29: Interrupt 20-23 Priority (PRIS), offset OX414 ......ooiii e 166
Register 30: Interrupt 24-27 Priority (PRIG), offset OX418 ......oeiiiiie e 166
Register 31:  Interrupt 28-31 Priority (PRI7), offset OX41C ... 166
Register 32: Interrupt 32-35 Priority (PRI8), offset OX420 .......cccvniiiiieii e 166
Register 33: Interrupt 36-39 Priority (PRI9), offset OX424 ..........ouiiiiiiii e 166
Register 34: Interrupt 40-43 Priority (PRI10), offset OX428 .......ccoiiiiiiiiii e 166
Register 35: Interrupt 44-47 Priority (PRI11), offset OX42C ........coomiiiiiii e 166
Register 36: Interrupt 48-51 Priority (PRI12), offset OX430 .......oooiimiiiii e 166
Register 37: Interrupt 52-55 Priority (PRI13), offset OX434 ... ..o 166
Register 38: Interrupt 56-59 Priority (PRI14), offset 0X438 ......ccouiiiiiiii e 166
Register 39: Interrupt 60-63 Priority (PRI15), offset OX43C .......ccoiiiiiiiii e 166
Register 40: Interrupt 64-67 Priority (PRI16), offset OX440 ......ccooiiiiiiiiiii e 168
Register 41: Interrupt 68-71 Priority (PRI17), offset OX444 ... 168
Register 42: Interrupt 72-75 Priority (PRI18), offset OX448 ..o 168
Register 43: Interrupt 76-79 Priority (PRI19), offset OX44C ... 168
Register 44: Interrupt 80-83 Priority (PRI20), offset OX450 ..........oiiiiiiii e 168
Register 45: Interrupt 84-87 Priority (PRI21), offset OX454 .........uiiirii e 168
Register 46: Interrupt 88-91 Priority (PRI22), offset OX458 .......cooiiiiiiiiii e 168
Register 47: Interrupt 92-95 Priority (PRI23), offset OX45C .......oooimiiiii e 168
Register 48: Interrupt 96-99 Priority (PRI24), offset OX460 .........ccouuiiiiiiiiiii e 168
Register 49: Interrupt 100-103 Priority (PRI25), offset OX464 ..........ooiiiiiiiiii e 168
Register 50: Interrupt 104-107 Priority (PRI26), OffSet OX468 ........cccvniiiiiiiiii e 168
Register 51:  Interrupt 108-111 Priority (PRI27), offset OX46C ........ccovniiiiiiiiiiieie e 168
Register 52: Interrupt 112-113 Priority (PRI28), offSet OX470 .....coovviiiiiiiiiee e 168
Register 53: Software Trigger Interrupt (SWTRIG), offset OXFOO ........cccouiiiiiiiiiiiiii e 170
Register 54:  Auxiliary Control (ACTLR), offset OX008 ........coouuiiiiiii e 171
Register 55: CPU ID Base (CPUID), offsSet OXDOO ........ccuuuuiiieeeiiiieiiiaa e e e e e et a e e e e e e eeeieea e e e e aeeeeeees 173
Register 56: Interrupt Control and State (INTCTRL), offset OXDO4 .........cooiiiiiiiiiiiiii e 174
Register 57: Vector Table Offset (VTABLE), offset OXDO8 ............ooiiiiiiiiiiii e, 177
Register 58: Application Interrupt and Reset Control (APINT), offset OXDOC ..........ccooevviiiiieeiiiiiieeeeiinnn, 178
Register 59:  System Control (SYSCTRL), offset OXD10 .....couuiiiiiiiiiii e 180
Register 60: Configuration and Control (CFGCTRL), offset OXD14 .......c..iiiiiiiiiiiiiiee e 182
Register 61: System Handler Priority 1 (SYSPRI1), offset OXD18 ......ccooviiiiiiiiiii e 184
Register 62: System Handler Priority 2 (SYSPRI2), offset OXD1C .......cconiiiiiiiiiiieii e, 185
Register 63: System Handler Priority 3 (SYSPRI3), offset OXD20 ..........ccooviiiiiiiiiieiieeeeee e 186
Register 64: System Handler Control and State (SYSHNDCTRL), offset 0xD24 ..............ocovvviieiiiiinnees 187
Register 65: Configurable Fault Status (FAULTSTAT), offset OXD28 ..........cooimiiiiiiiiii e 191
Register 66: Hard Fault Status (HFAULTSTAT), offset OXD2C .........ooiiiiiiiiiiie e 197
Register 67: Memory Management Fault Address (MMADDR), offset 0XD34 ...........ccooviiiiiiiiiiinieeiiinnnnn. 198
Register 68: Bus Fault Address (FAULTADDR), offset OXD38 .......cc.oiiiiiiiiiiiiiee e 199
Register 69: MPU Type (MPUTYPE), offset OXDO0 ........couiiiiiiiiiii e 200
26 June 18, 2014

Texas Instruments-Production Data



Tiva" TM4C129ENCPDT Microcontroller

Register 70:  MPU Control (MPUCTRL), 0ffset OXDO4 .......ccouuiiiiiiiiie e 201
Register 71:  MPU Region Number (MPUNUMBER), offset OXD98 ...........ccoouiiiiiiiiiiieeeeeee 203
Register 72:  MPU Region Base Address (MPUBASE), offset OXDIOC ..........ccoiiiiiiiiiiiiiieeeeeei 204
Register 73: MPU Region Base Address Alias 1 (MPUBASE1), offset OXDA4 ........c.oooviiiiiiiiiiiiiiiiie. 204
Register 74: MPU Region Base Address Alias 2 (MPUBASE2), offset OXDAC .........ccooveviiiiiiiiiiiiieeiis 204
Register 75: MPU Region Base Address Alias 3 (MPUBASE3), offset OXDB4 .............ocooeiiiiiiiiiiiiinn, 204
Register 76:  MPU Region Attribute and Size (MPUATTR), offset OXDAO ........ccoevvviiiiiiiiiiieeeeiieeeeeiieeees 206
Register 77: MPU Region Attribute and Size Alias 1 (MPUATTR1), offset OXDAS8 ..........cooeviiiiiiiiiiiinnnens 206
Register 78: MPU Region Attribute and Size Alias 2 (MPUATTR?2), offset OXDBO ............ccceeviiiiiiiinnnnes 206
Register 79: MPU Region Attribute and Size Alias 3 (MPUATTRS3), offset OXDBS8 ............cccevviiiiiiieennnees 206
Register 80: Coprocessor Access Control (CPAC), offset OXD88 ..........ccceviiiiiiiiiiiiiii e 209
Register 81:  Floating-Point Context Control (FPCC), offset OXF34 ............ccoooiviiiiiiii e, 210
Register 82: Floating-Point Context Address (FPCA), offset OXF38 ........ccooiiiiiiiiiiiii e, 212
Register 83: Floating-Point Default Status Control (FPDSC), offset OXF3C ..........cccooiiiiiiiiiiiiiii e, 213
SYStem CONIOl ... e e e e e e e e e e e e e e e e e e e e e e e s e e s aeeeaaaaaaaanaaan 227
Register 1:  Device Identification 0 (DID0), offset OX000 ..........cccuuiiiiiiiiiieiiiie e 262
Register 2:  Device Identification 1 (DID1), offset OX004 ... 264
Register 3:  Power-Temp Brown Out Control (PTBOCTL), offset OX038 ..........cccooviiiiiiiiiiiieiieceeee, 266
Register 4:  Raw Interrupt Status (RIS), offset OX050 ........c..iiiiiiiiii e 268
Register 5:  Interrupt Mask Control (IMC), offset OX054 ..........coouiiiiiiiiii e 270
Register 6:  Masked Interrupt Status and Clear (MISC), offset 0X058 .............ccooviiiiiiiiiiiiiiiieeeeeis 272
Register 7:  Reset Cause (RESC), OffSet OX0B5C ......coouiiiiiiiiii e 274
Register 8:  Power-Temperature Cause (PWRTC), offset OX060 ............oveieimiiiiiiiiiieieie e 277
Register 9:  NMI Cause Register (NMIC), offset OX064 ..........cooiiiiiiiiiiiii e 278
Register 10:  Main Oscillator Control (MOSCCTL), offset OX07C .......ccoeeiiiiiiiee e 280
Register 11: Run and Sleep Mode Configuration Register (RSCLKCFG), offset 0x0BO ................ccuun..ee. 282
Register 12: Memory Timing Parameter Register 0 for Main Flash and EEPROM (MEMTIMO), offset

OXOC0 <.ttt e et 284
Register 13:  Alternate Clock Configuration (ALTCLKCFG), offset OX138 .........ccoovviiiiiiiiiiiiieeecie e, 287
Register 14: Deep Sleep Clock Configuration Register (DSCLKCFG), offset 0x144 ...........cccooiviiiiiinines 288
Register 15: Divisor and Source Clock Configuration (DIVSCLK), offset 0x148 ...........cccooiviiiiiiiiiiinnnnen. 291
Register 16:  System Properties (SYSPROP), offset OX14C ......ooouniiiiii e 293
Register 17: Precision Internal Oscillator Calibration (PIOSCCAL), offset 0x150 ...........cccoevviiiiiiiiiinnnnnns 296
Register 18: Precision Internal Oscillator Statistics (PIOSCSTAT), offset O0X154 ..........c.cccoiiiiiiiiiiieeinnnns. 298
Register 19: PLL Frequency 0 (PLLFREQQ), offset OX160 ........ccoiiiiiiiiiiiiiieiiieiiii e 299
Register 20: PLL Frequency 1 (PLLFREQ1), offset OXT164 ........cooimiiiiiiie e 300
Register 21:  PLL Status (PLLSTAT), OffSet OX168 ......coumiiiiiiiie e 301
Register 22:  Sleep Power Configuration (SLPPWRCFG), offset OX188 .........cciiiiiiiiiiiiiiii e 302
Register 23: Deep-Sleep Power Configuration (DSLPPWRCFG), offset 0x18C .........cccceviiiiiiiiiieein, 304
Register 24: Non-Volatile Memory Information (NVMSTAT), offset OXTAOD .........cccovviiiiiiiiiiiieiiieeeeeeis 306
Register 25: LDO Sleep Power Control (LDOSPCTL), offset OX1B4 ........coeeviviiiieiiiiieeeeeeeee e 307
Register 26: LDO Sleep Power Calibration (LDOSPCAL), offset OX1B8 ..........coooiiiiiiiiiiiiii e, 309
Register 27: LDO Deep-Sleep Power Control (LDODPCTL), offset OX1BC ........ccoovviiiiiiiiiiiiiiiiieeeeeien, 310
Register 28: LDO Deep-Sleep Power Calibration (LDODPCAL), offset OX1CO .......ccoevvviiiiiiiiieieieeeins 312
Register 29: Sleep / Deep-Sleep Power Mode Status (SDPMST), offset OX1CC ........cocovvieiiiiiiiiiieinnne, 313
Register 30: Reset Behavior Control Register (RESBEHAVCTL), offset OX1D8 ............ccceeiiiiiiiiiiinns 316
Register 31: Hardware System Service Request (HSSR), offset OX1F4 .........ccooiiiiiiiiiiiiiieei e 318
Register 32: USB Power Domain Status (USBPDS), offset 0X280 ...........ccoiiviiiiiiiiiiiiiece e 319
June 18, 2014 27

Texas Instruments-Production Data



Table of Contents

Register 33: USB Memory Power Control (USBMPC), offset 0X284 ..........cccuviiiiiiiiiieiiiiiieeeee e 320
Register 34: Ethernet MAC Power Domain Status (EMACPDS), offset 0x288 ............cccooiviiiiiiiiiiiiinnnnen. 321
Register 35: Ethernet MAC Memory Power Control (EMACMPC), offset 0x28C ...........ccooiviiiiiiiiiiiinnnnen. 322
Register 36: CAN 0 Power Domain Status (CANOPDS), offset 0X298 ............ooiiiiiiiiiiiiii e 323
Register 37: CAN 0 Memory Power Control (CANOMPC), offset 0X29C ..........ccoovviiiiiiiiiiiieciieceeeeies 324
Register 38: CAN 1 Power Domain Status (CAN1PDS), offset OX2A0 .........ccooviiiiiiiiiiiiciieeeeeeeeeis 325
Register 39: CAN 1 Memory Power Control (CANTMPC), offset OX2A4 ..........ooiiiiiiiiiiiiiiieeece e 326
Register 40: Watchdog Timer Peripheral Present (PPWD), offset 0X300 ...........ccccviiiiiiiiiniiiiieeeiie, 327
Register 41:  16/32-Bit General-Purpose Timer Peripheral Present (PPTIMER), offset 0x304 ................. 328
Register 42:  General-Purpose Input/Output Peripheral Present (PPGPIO), offset 0x308 .............c.......... 330
Register 43: Micro Direct Memory Access Peripheral Present (PPDMA), offset 0x30C .............ccccceevneies 333
Register 44: EPI Peripheral Present (PPEPI), offset OX310 .....ccuuiiiiniiiiiiii e 334
Register 45: Hibernation Peripheral Present (PPHIB), offset 0X314 ........cooiiiiiiiiiiii e, 335
Register 46:  Universal Asynchronous Receiver/Transmitter Peripheral Present (PPUART), offset

106 i TSR 336
Register 47:  Synchronous Serial Interface Peripheral Present (PPSSI), offset 0x31C .........cccocoviiiiiiies 338
Register 48: Inter-Integrated Circuit Peripheral Present (PPI2C), offset 0x320 ...........ccoiiiiiiiiiiiieiennnnnn. 340
Register 49:  Universal Serial Bus Peripheral Present (PPUSB), offset 0x328 ..........cccoevviiiiiiiiiiieecie, 342
Register 50: Ethernet PHY Peripheral Present (PPEPHY), offset 0x330 ..........cccoiviiiiiiiiiiiieeee 343
Register 51:  Controller Area Network Peripheral Present (PPCAN), offset 0x334 ..........ccocoeviiiiierinnnnnnn. 344
Register 52:  Analog-to-Digital Converter Peripheral Present (PPADC), offset 0x338 ...........cccccoveiiinnnnen. 345
Register 53:  Analog Comparator Peripheral Present (PPACMP), offset 0x33C ... 346
Register 54: Pulse Width Modulator Peripheral Present (PPPWM), offset 0x340 ..........cccooeeiiiiiiieiinnnnnen. 347
Register 55: Quadrature Encoder Interface Peripheral Present (PPQEI), offset 0x344 .............c.c.cceu... 348
Register 56: Low Pin Count Interface Peripheral Present (PPLPC), offset 0x348 ...........cccccoviiiiiiiinnnii. 349
Register 57: Platform Environment Control Interface Peripheral Present (PPPECI), offset 0x350 ........... 350
Register 58: Fan Control Peripheral Present (PPFAN), offset OX354 ........coooiiiiiiii e 351
Register 59: EEPROM Peripheral Present (PPEEPROM), offset 0x358 ... 352
Register 60: 32/64-Bit Wide General-Purpose Timer Peripheral Present (PPWTIMER), offset 0x35C ..... 353
Register 61: Remote Temperature Sensor Peripheral Present (PPRTS), offset Ox370 .........cc.cccveveeinnnis 354
Register 62: CRC and Cryptographic Modules Peripheral Present (PPCCM), offset 0x374 .................... 355
Register 63: LCD Peripheral Present (PPLCD), offset 0X390 ..........oiiiiiiiiiiiiiiiieeee e 356
Register 64: 1-Wire Peripheral Present (PPOWIRE), offset 0X398 .........ccooiiiiiiiiii e, 357
Register 65: Ethernet MAC Peripheral Present (PPEMAC), offset OX39C ..o, 358
Register 66: Power Regulator Bus Peripheral Present (PPPRB), offset OX3A0 ..........cccciiiiiiiiinieiiien. 359
Register 67: Human Interface Master Peripheral Present (PPHIM), offset OX3A4 ..........cccovviiiiiiiiinnns 360
Register 68: Watchdog Timer Software Reset (SRWD), offset OX500 .........c.cccoviiiiiiiiiiiiie e, 361
Register 69: 16/32-Bit General-Purpose Timer Software Reset (SRTIMER), offset 0x504 ...................... 362
Register 70:  General-Purpose Input/Output Software Reset (SRGPIO), offset 0x508 ............cccccoeeeennnnn. 364
Register 71:  Micro Direct Memory Access Software Reset (SRDMA), offset Ox50C ...........ccccviiiiiinnnnnnn. 367
Register 72: EPI Software Reset (SREPI), offset OX510 ....ccouuiiiiiii e 368
Register 73: Hibernation Software Reset (SRHIB), offset OX514 ...........oiiiiiiiiiii e 369
Register 74:  Universal Asynchronous Receiver/Transmitter Software Reset (SRUART), offset 0x518 .... 370
Register 75:  Synchronous Serial Interface Software Reset (SRSSI), offset 0x51C .........ccooveviiiiiieiiinnnnn. 372
Register 76: Inter-Integrated Circuit Software Reset (SRI2C), offset 0X520 ...........cccovieiiiiiiiiiiiii, 374
Register 77:  Universal Serial Bus Software Reset (SRUSB), offset 0x528 ...........cccooiiiiiiiiiiiiiiiinn, 376
Register 78: Ethernet PHY Software Reset (SREPHY), offset OX530 ........ccooviiiiiiiiiiiiii e, 377
Register 79: Controller Area Network Software Reset (SRCAN), offset 0x534 ..........cccooveiiiiiiiiiieeiinen, 378
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Register 80:
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Register 82:
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Register 88:

Register 89:
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Register 91:
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Register 93:

Register 94:

Register 95:
Register 96:
Register 97:
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Register 99:

Register 100:
Register 101:
Register 102:

Register 103:
Register 104:

Register 105:
Register 106:
Register 107:
Register 108:
Register 109:
Register 110:

Register 111:
Register 112:

Analog-to-Digital Converter Software Reset (SRADC), offset 0x538 ...........cccevviiiiiiiiniennes 379
Analog Comparator Software Reset (SRACMP), offset 0X53C ..........cvvveiiiiiiiiiiiiiiiiiiiees 380
Pulse Width Modulator Software Reset (SRPWM), offset 0x540 ..........cccooviieiiiiiiiiiiiininen. 381
Quadrature Encoder Interface Software Reset (SRQEI), offset 0x544 .............ccooiiiiiiennnnn. 382
EEPROM Software Reset (SREEPROM), offset Ox558 .........cccooviiiiiiiiiiiiiie e 383
CRC and Cryptographic Modules Software Reset (SRCCM), offset 0x574 ......................... 384
Ethernet MAC Software Reset (SREMAC), offset OX59C .........oovvviiiiiiiiiieie e, 385
Watchdog Timer Run Mode Clock Gating Control (RCGCWD), offset O0x600 ...................... 386
16/32-Bit General-Purpose Timer Run Mode Clock Gating Control (RCGCTIMER), offset
0 387
General-Purpose Input/Output Run Mode Clock Gating Control (RCGCGPIO), offset

L0 389
Micro Direct Memory Access Run Mode Clock Gating Control (RCGCDMA), offset

OXBOC ..ttt e 392
EPI Run Mode Clock Gating Control (RCGCEPI), offset 0X610 .............cccoevvveiiiiiiiiieeiins 393
Hibernation Run Mode Clock Gating Control (RCGCHIB), offset 0x614 ..........c.cccevvveeeennnn. 394
Universal Asynchronous Receiver/Transmitter Run Mode Clock Gating Control (RCGCUART),

(o)1 ET=1 A 0) G It I P 395
Synchronous Serial Interface Run Mode Clock Gating Control (RCGCSSI), offset

0 3 SR 397
Inter-Integrated Circuit Run Mode Clock Gating Control (RCGCI2C), offset 0x620 ............. 398
Universal Serial Bus Run Mode Clock Gating Control (RCGCUSB), offset 0x628 ............... 400
Ethernet PHY Run Mode Clock Gating Control (RCGCEPHY), offset 0x630 ...................... 401
Controller Area Network Run Mode Clock Gating Control (RCGCCAN), offset 0x634 ......... 402

Analog-to-Digital Converter Run Mode Clock Gating Control (RCGCADC), offset 0x638 .... 403

Analog Comparator Run Mode Clock Gating Control (RCGCACMP), offset 0x63C ............. 404
Pulse Width Modulator Run Mode Clock Gating Control (RCGCPWM), offset 0x640 .......... 405
Quadrature Encoder Interface Run Mode Clock Gating Control (RCGCQEI), offset

0 7SR 406
EEPROM Run Mode Clock Gating Control (RCGCEEPROM), offset O0x658 ....................... 407
CRC and Cryptographic Modules Run Mode Clock Gating Control (RCGCCCM), offset

OXBT4 .ottt e e e e e e ettt e e e et e et — e e e aae e e et aaaees 408
Ethernet MAC Run Mode Clock Gating Control (RCGCEMAC), offset 0x69C ..................... 409
Watchdog Timer Sleep Mode Clock Gating Control (SCGCWD), offset 0x700 .................... 410
16/32-Bit General-Purpose Timer Sleep Mode Clock Gating Control (SCGCTIMER), offset
X704 e e 411
General-Purpose Input/Output Sleep Mode Clock Gating Control (SCGCGPIO), offset

0 S 413
Micro Direct Memory Access Sleep Mode Clock Gating Control (SCGCDMA), offset

X7 0 ittt e e e e e eee ettt e e e aeeee et h e e e e e e eeanr e aeas 416
EPI Sleep Mode Clock Gating Control (SCGCEPI), offset OX710 ..........ovveveeiiieiiiiiieeeennnn. 417

Hibernation Sleep Mode Clock Gating Control (SCGCHIB), offset Ox714 ...........cccccoeveeennnn. 418
Universal Asynchronous Receiver/Transmitter Sleep Mode Clock Gating Control

(SCGCUART), OffSEE OXT 18 ...ttt e e e et e e e e e e aaa s 419
Register 113: Synchronous Serial Interface Sleep Mode Clock Gating Control (SCGCSSI), offset

L0 A O PP PPPPP 421
Register 114: Inter-Integrated Circuit Sleep Mode Clock Gating Control (SCGCI2C), offset 0x720 ........... 422
Register 115: Universal Serial Bus Sleep Mode Clock Gating Control (SCGCUSB), offset 0x728 ............. 424
Register 116: Ethernet PHY Sleep Mode Clock Gating Control (SCGCEPHY), offset 0x730 .................... 425
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Controller Area Network Sleep Mode Clock Gating Control (SCGCCAN), offset 0x734 ....... 426
Analog-to-Digital Converter Sleep Mode Clock Gating Control (SCGCADC), offset

L0 USRS 427
Analog Comparator Sleep Mode Clock Gating Control (SCGCACMP), offset 0x73C .......... 428

Pulse Width Modulator Sleep Mode Clock Gating Control (SCGCPWM), offset 0x740 ........ 429
Quadrature Encoder Interface Sleep Mode Clock Gating Control (SCGCQEI), offset
OXTA4 .ottt e e e e e ettt e e e et ee ettt e e e aeeeeetar e aaaees

EEPROM Sleep Mode Clock Gating Control (SCGCEEPROM), offset 0x758 ..................... 431
CRC and Cryptographic Modules Sleep Mode Clock Gating Control (SCGCCCM), offset

L0 A 432
Ethernet MAC Sleep Mode Clock Gating Control (SCGCEMAC), offset 0x79C .................. 433
Watchdog Timer Deep-Sleep Mode Clock Gating Control (DCGCWD), offset 0x800 .......... 434
16/32-Bit General-Purpose Timer Deep-Sleep Mode Clock Gating Control (DCGCTIMER),

Lo ET= A0 435
General-Purpose Input/Output Deep-Sleep Mode Clock Gating Control (DCGCGPIO), offset
1000 P 437
Micro Direct Memory Access Deep-Sleep Mode Clock Gating Control (DCGCDMA), offset
070U 440
EPI Deep-Sleep Mode Clock Gating Control (DCGCEPI), offset 0x810 .........cccevevivieeenenn. 441
Hibernation Deep-Sleep Mode Clock Gating Control (DCGCHIB), offset 0x814 .................. 442
Universal Asynchronous Receiver/Transmitter Deep-Sleep Mode Clock Gating Control
(DCGCUART), OffSEE OXBT18 ...t e e e e e e e e e e e aa s 443
Synchronous Serial Interface Deep-Sleep Mode Clock Gating Control (DCGCSSI), offset
1000 1 L OSSR PPPPP 445
Inter-Integrated Circuit Deep-Sleep Mode Clock Gating Control (DCGCI2C), offset

L0 21 0 P 446
Universal Serial Bus Deep-Sleep Mode Clock Gating Control (DCGCUSB), offset

100 22 P 448
Ethernet PHY Deep-Sleep Mode Clock Gating Control (DCGCEPHY), offset 0x830 ........... 449
Controller Area Network Deep-Sleep Mode Clock Gating Control (DCGCCAN), offset

[0S X 7 450
Analog-to-Digital Converter Deep-Sleep Mode Clock Gating Control (DCGCADC), offset

[0S T PP 451
Analog Comparator Deep-Sleep Mode Clock Gating Control (DCGCACMP), offset

1000 T OSSR PPPPP 452
Pulse Width Modulator Deep-Sleep Mode Clock Gating Control (DCGCPWM), offset

L0 7 PP 453
Quadrature Encoder Interface Deep-Sleep Mode Clock Gating Control (DCGCQEI), offset
L0 454
EEPROM Deep-Sleep Mode Clock Gating Control (DCGCEEPROM), offset 0x858 ........... 455
CRC and Cryptographic Modules Deep-Sleep Mode Clock Gating Control (DCGCCCM),

(o)1 ET= B0 P 456

Ethernet MAC Deep-Sleep Mode Clock Gating Control (DCGCEMAC), offset 0x89C ......... 457

Watchdog Timer Power Control (PCWD), offset OX900 ..........c.oviiiiiiiiiiiiiiei e 458
16/32-Bit General-Purpose Timer Power Control (PCTIMER), offset 0x904 ....................... 460
General-Purpose Input/Output Power Control (PCGPIO), offset 0x908 .............cccvvevinnnnnn. 463
Micro Direct Memory Access Power Control (PCDMA), offset 0x90C ...........cccovveviiiinnenenn. 468
External Peripheral Interface Power Control (PCEPI), offset 0x910 ...........ccciiiiiiiiiiiiennnn. 470
Hibernation Power Control (PCHIB), offset OX914 ... 472
Universal Asynchronous Receiver/Transmitter Power Control (PCUART), offset 0x918 ...... 474
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Register 151: Synchronous Serial Interface Power Control (PCSSI), offset 0x91C .........ccovveiiiiiiieniinnnnnn. 477
Register 152: Inter-Integrated Circuit Power Control (PCI2C), offset 0x920 .........ccoeiiiiiiiiiiiieen 479
Register 153: Universal Serial Bus Power Control (PCUSB), offset 0x928 ............cccoiiiiiiiiiiiii, 483
Register 154: Ethernet PHY Power Control (PCEPHY), offset 0X930 .........ocoiviiiiiiiiiiii e 485
Register 155: Controller Area Network Power Control (PCCAN), offset 0x934 ...........ccooviiiiiiiiiiiiiiecis 487
Register 156: Analog-to-Digital Converter Power Control (PCADC), offset 0x938 ..........cccoeeiiiiiiiiieeinnnn. 489
Register 157: Analog Comparator Power Control (PCACMP), offset 0X93C .........cccoiiiiiiiiiieeiiiiieeeeeiiee, 491
Register 158: Pulse Width Modulator Power Control (PCPWM), offset 0X940 ...........coooeviiiiiiiiiiiiiiiiinnn, 493
Register 159: Quadrature Encoder Interface Power Control (PCQEI), offset 0x944 .............ccooiiiiiiinnnnnnn. 495
Register 160: EEPROM Power Control (PCEEPROM), offset 0X958 ..........ccooiiiiiiiiiii e, 497
Register 161: CRC and Cryptographic Modules Power Control (PCCCM), offset 0x974 ............ccceeeennnnes 499
Register 162: Ethernet MAC Power Control (PCEMAC), offset 0X99C ...........cooiiiiiiiiii e 501
Register 163: Watchdog Timer Peripheral Ready (PRWD), offset OXAQD ..........cooeviiiiiiiiiiiieeecie e 503
Register 164: 16/32-Bit General-Purpose Timer Peripheral Ready (PRTIMER), offset 0XAO4 ................... 504
Register 165: General-Purpose Input/Output Peripheral Ready (PRGPIO), offset OXAO08 .............cccevveee 506
Register 166: Micro Direct Memory Access Peripheral Ready (PRDMA), offset OXAOC ...........ccccoeeieennnnn. 509
Register 167: EPI Peripheral Ready (PREPI), offset OXAT0 ......oiiniiiii e 510
Register 168: Hibernation Peripheral Ready (PRHIB), offset OXA14 .........cooviiiiiiiii e 511
Register 169: Universal Asynchronous Receiver/Transmitter Peripheral Ready (PRUART), offset

L0y PP PPPTTR 512
Register 170: Synchronous Serial Interface Peripheral Ready (PRSSI), offset OXA1C .........ccoeviiiiiiiinnnnen. 514
Register 171: Inter-Integrated Circuit Peripheral Ready (PRI2C), offset OXA20 ..........ccooeiiiiiiiiiiiiiiinn. 516
Register 172: Universal Serial Bus Peripheral Ready (PRUSB), offset OXA28 ..........ccocoiiiiiiiiiiiiinieiiiie, 519
Register 173: Ethernet PHY Peripheral Ready (PREPHY), offset OXA30 .......ccccvveiiiiiiiiiiiieeecec e, 520
Register 174: Controller Area Network Peripheral Ready (PRCAN), offset OXA34 ...........cccceviiiiiiiieiinnnnns 521
Register 175: Analog-to-Digital Converter Peripheral Ready (PRADC), offset OXA38 ..........ccccoivvviiiiniens 522
Register 176: Analog Comparator Peripheral Ready (PRACMP), offset OXA3C ..o 523
Register 177: Pulse Width Modulator Peripheral Ready (PRPWM), offset OXA40 ...........cccooveiiiiiiiiiiinnnnen. 524
Register 178: Quadrature Encoder Interface Peripheral Ready (PRQEI), offset O0xA44 .............c..ceeeeeennen. 525
Register 179: EEPROM Peripheral Ready (PREEPROM), offset OXAS8 .........ccoiiiiiiiiiiiiei e 526
Register 180: CRC and Cryptographic Modules Peripheral Ready (PRCCM), offset OXA74 ..................... 527
Register 181: Ethernet MAC Peripheral Ready (PREMAC), offset OXA9C ........coooviiiiiiiiiiiiieeece e 528
Register 182: Unique ID 0 (UNIQUEIDO), offset OXF20 .......coouiiiiiii e 529
Register 183: Unique ID 1 (UNIQUEID1), offset OXF24 ... .o e 529
Register 184: Unique ID 2 (UNIQUEID2), offset OXF28 ........ccoieiiiiiiiiiii e 529
Register 185: Unique ID 3 (UNIQUEID3), offset OXF2C ......ccooiiiiiii e 529
Register 186: Cryptographic Modules Clock Gating Request (CCMCGREQ), offset 0x204 ...................... 530
Processor Support and Exception Module ...........ccccoriiiiiriiiinnrnnsnsnsrs s ssssssnnnns 531
Register 1:  System Exception Raw Interrupt Status (SYSEXCRIS), offset 0x000 .............coevvviniennnnnns 532
Register 2:  System Exception Interrupt Mask (SYSEXCIM), offset 0x004 ............cccoovieiiiiiiiiiiiiieeennn. 534
Register 3:  System Exception Masked Interrupt Status (SYSEXCMIS), offset 0x008 ............cc.ceevevennen. 536
Register 4:  System Exception Interrupt Clear (SYSEXCIC), offset OX00C .........ccccooviiiiiiiiiiiiiiiiceiinn, 538
Hibernation ModUIE ... s 539
Register 1:  Hibernation RTC Counter (HIBRTCC), offset OX000 ...........coviiiiiiiiieiiiiiieeeeeneeeee e 562
Register 2:  Hibernation RTC Match 0 (HIBRTCMO), offset 0X004 ...........ccoeriiiiiiiiiiieiiiieeeei e 563
Register 3:  Hibernation RTC Load (HIBRTCLD), offset OX00C ........cccouiiiiiiiii e 564
Register 4:  Hibernation Control (HIBCTL), offset OX010 ........ooiiiiiiiiiiii e 565
Register 5:  Hibernation Interrupt Mask (HIBIM), offSet OX014 .........cooeniiiiii e 570
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Register 6:  Hibernation Raw Interrupt Status (HIBRIS), offset OX018 .........cccooiiiiiiiiiiiiieee, 572
Register 7:  Hibernation Masked Interrupt Status (HIBMIS), offset OX01C ..., 574
Register 8:  Hibernation Interrupt Clear (HIBIC), offset OX020 ...........ccouiiiiiiiiiiiii e 576
Register 9:  Hibernation RTC Trim (HIBRTCT), offset 0X024 ..........cooiiiiiiiiii e 578
Register 10: Hibernation RTC Sub Seconds (HIBRTCSS), offset O0X028 ..........cccoviiiiiiiiiiiciiieeeeeeis 579
Register 11:  Hibernation 10 Configuration (HIBIO), offset 0X02C .............cooiiiiiiiiiii e 580
Register 12: Hibernation Data (HIBDATA), offset 0X030-0X06F ..........ccouiiiiiiiiiieiiiiieeeeee e 582
Register 13: Hibernation Calendar Control (HIBCALCTL), offset 0X300 ..........cooeviiiiiiiiiiiiiieiiieecei, 583
Register 14: Hibernation Calendar 0 (HIBCALO), offset OX310 ........oooiiiiiiiiiiii e 584
Register 15: Hibernation Calendar 1 (HIBCAL1), offset OX314 .......oiiiiiiiiiiii e 586
Register 16: Hibernation Calendar Load 0 (HIBCALLDO), offset Ox320 ..........cccoevviiiiiiiiiiiiie e 588
Register 17: Hibernation Calendar Load (HIBCALLD1), offset OX324 ............coooieiiiiiiiiieiieceeeeeeeean, 590
Register 18: Hibernation Calendar Match 0 (HIBCALMOQ), offset 0X330 .........ccoveiiiiiiiiiiiiiieeeeie e, 591
Register 19: Hibernation Calendar Match 1 (HIBCALM1), offset OX334 ..........ooiiiiiiiiiiii e, 593
Register 20: Hibernation Lock (HIBLOCK), offset OX360 ..........cccouuiiiiiiiiiiei e 594
Register 21:  HIB Tamper Control (HIBTPCTL), offset 0X400 ...........oiiiiiiiiiiiiee e 595
Register 22: HIB Tamper Status (HIBTPSTAT), offset OX404 .......coovniiiriii e 597
Register 23: HIB Tamper I/O Control (HIBTPIO), offset O0X410 ......ccoviiiiiiiii e, 599
Register 24: HIB Tamper Log 0 (HIBTPLOGO), offSet OX4ED ........uiiiiiiieeeiiiii e 603
Register 25:  HIB Tamper Log 2 (HIBTPLOGZ2), offset OX4ES8 .........cooiiiiniiiiiiiieeciei e 603
Register 26: HIB Tamper Log 4 (HIBTPLOG4), offset OX4F0 .........iiiiiiiiiii e 603
Register 27: HIB Tamper Log 6 (HIBTPLOGBE), offset OX4F8 ... 603
Register 28: HIB Tamper Log 1 (HIBTPLOG1), offSet OX4E4 .......cconiiiniii e 604
Register 29: HIB Tamper Log 3 (HIBTPLOG3), offset OX4EC ........oovniiiiiiiiii e 604
Register 30: HIB Tamper Log 5 (HIBTPLOGS), OffsSet OX4F4 .....cooviiiiiiiiieeeee e 604
Register 31:  HIB Tamper Log 7 (HIBTPLOGY7), offset OX4AFC ........uiiiiiii e 604
Register 32: Hibernation Peripheral Properties (HIBPP) , offset OXFCO ............ccooiiiiiiiiiiiiiee 606
Register 33: Hibernation Clock Control (HIBCC), offset OXFC8 ..........ccouiiiiiiiiiiii e, 607
INtErNal MEMOTKY ..o 608
Register 1:  Flash Memory Address (FMA), offset OX000 ..........c..uiiiiiiiiiiii e 633
Register 2:  Flash Memory Data (FMD), offset OX004 ...........i i 634
Register 3:  Flash Memory Control (FMC), offset OX008 ............cooveiiiiiiiiii e 635
Register 4:  Flash Controller Raw Interrupt Status (FCRIS), offset OX00C ............cccoiiiiiiiiiiiiieee 638
Register 5:  Flash Controller Interrupt Mask (FCIM), offset OX010 .........ooeviiiiieiiiiieeee e 641
Register 6:  Flash Controller Masked Interrupt Status and Clear (FCMISC), offset 0x014 ..................... 643
Register 7:  Flash Memory Control 2 (FMC2), offset OX020 ...........oooiiiiiiiiiiiii e 646
Register 8:  Flash Write Buffer Valid (FWBVAL), offset 0X030 ..........coouuiiiiiiiiiiiiiii e 647
Register 9:  Flash Program/Erase Key (FLPEKEY), offset OX03C .........ooiiiiiiiiiii e 648
Register 10: Flash Write Buffer n (FWBnN), offset 0x100 - OX17C .......ciiiiiiiiiiiii e 649
Register 11:  Flash Peripheral Properties (FLASHPP), offset OXFCO ..........ccooviiiiiiiiiiieiiieeeee e 650
Register 12:  SRAM Size (SSIZE), offSet OXFC4 ... 652
Register 13:  Flash Configuration Register (FLASHCONF), offset OXFC8 ..., 653
Register 14: ROM Third-Party Software (ROMSWMAP), offset OXFCC .........oooviiiiiiiiiiiiieeiei e 655
Register 15: Flash DMA Address Size (FLASHDMASZ), offset OXFDO .........cccuvvviiiiiiiiieiiiicceeeeeeeis 657
Register 16: Flash DMA Starting Address (FLASHDMAST), offset OXFD4 ............cccooviiiiiiiiiiiiiiiieee, 658
Register 17: EEPROM Size Information (EESIZE), offset O0X000 ...........oiiiiiiiiiiiiiiiieece e 659
Register 18: EEPROM Current Block (EEBLOCK), offset OX004 ...... ..o 660
Register 19: EEPROM Current Offset (EEOFFSET), offset 0X008 ............coooviiiiiiii e 661
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Register 20: EEPROM Read-Write (EERDWR), offset OX010 .....ccccvuiiiiiiiiiieiiiiie e 662
Register 21: EEPROM Read-Write with Increment (EERDWRINC), offset Ox014 ..........cccoooiiiiiiiiiinnnnnn. 663
Register 22: EEPROM Done Status (EEDONE), offset OX018 .........cooiiiiiiiii e 664
Register 23: EEPROM Support Control and Status (EESUPP), offset OXO1C .........ccooiiiiiiiiiiiiiiiiie. 666
Register 24: EEPROM Unlock (EEUNLOCK), offset OX020 ........ccovuniiiiiiiiiieeiie e e e e e 667
Register 25: EEPROM Protection (EEPROT), offset OX030 .........cccovuiiiiiiiii e 668
Register 26: EEPROM Password (EEPASSO0), offSet 0X034 .........uiiiiiiiieeiii e 670
Register 27: EEPROM Password (EEPASS1), offset 0X038 ..........cooiiiiiiiiiiiiii e 670
Register 28: EEPROM Password (EEPASS2), offset OX03C ...........oiiiiiiiiiiii e 670
Register 29: EEPROM Interrupt (EEINT), offset OX040 .......c.uuiiiiiiiiii e 671
Register 30: EEPROM Block Hide 0 (EEHIDEQ), offset OX050 ..........cccuuiiiiiieiiiieieie e 672
Register 31: EEPROM Block Hide 1 (EEHIDE1), offset 0X054 ...........uuuiiiiiiiiiiiii e 673
Register 32: EEPROM Block Hide 2 (EEHIDEZ2), offset 0X058 ..........cccoviiiiiiiiiieeii e 673
Register 33: EEPROM Debug Mass Erase (EEDBGME), offset OX080 ............ccooeviiiiiiiiiiniiiiieceein, 674
Register 34: EEPROM Peripheral Properties (EEPROMPP), offset OXFCO ..........cccoiiiiiiiiiiiiiiiicenenn. 675
Register 35: Reset Vector Pointer (RVP), offSet OXOD4 .........uiiiiiiii e 676
Register 36: Flash Memory Protection Read Enable 0 (FMPREDOQ), offset 0x200 ............ccccoceviiviiieinnnnnns 677
Register 37: Flash Memory Protection Read Enable 1 (FMPRE1), offset 0x204 ..............cccoceieiiviieinnnnnn. 677
Register 38: Flash Memory Protection Read Enable 2 (FMPREZ2), offset 0x208 ...........cccoeevviiiiiievinnnnnnn. 677
Register 39: Flash Memory Protection Read Enable 3 (FMPRES3), offset 0x20C ...........cccoooiiiiiiiiiinnnnnn. 677
Register 40: Flash Memory Protection Read Enable 4 (FMPRE4), offset OX210 .........cccooiviiiiiiiiieiinnen. 677
Register 41:  Flash Memory Protection Read Enable 5 (FMPRES), offset Ox214 ..........cccooiiiiiiiiiiiiinn. 677
Register 42: Flash Memory Protection Read Enable 6 (FMPREG), offset 0x218 ...........cccooevviiiiiiiiiinn, 677
Register 43: Flash Memory Protection Read Enable 7 (FMPRE7), offset 0x21C ............cccocoiiiiiieiinnnnss 677
Register 44: Flash Memory Protection Read Enable 8 (FMPRES), offset 0x220 ..........ccccoeeeviiiiiieiinnnnnnn. 677
Register 45: Flash Memory Protection Read Enable 9 (FMPRED9), offset 0x224 .............cc.coiiiiiiiiin, 677
Register 46: Flash Memory Protection Read Enable 10 (FMPRE10), offset 0x228 ..............cccooiiieiennnnnn. 677
Register 47: Flash Memory Protection Read Enable 11 (FMPRE11), offset 0x22C .............cccoeiiieiennnnen. 677
Register 48: Flash Memory Protection Read Enable 12 (FMPRE12), offset 0x230 .........cccoceveveviiieeennnnns 677
Register 49: Flash Memory Protection Read Enable 13 (FMPRE13), offset 0x234 ..............ccoeevvieiinnn.is 677
Register 50: Flash Memory Protection Read Enable 14 (FMPRE14), offset 0x238 .............cccciiiievinnnnnn. 677
Register 51:  Flash Memory Protection Read Enable 15 (FMPRE15), offset Ox23C ...........ccviiiiiiiininees 677
Register 52:  Flash Memory Protection Program Enable 0 (FMPPEDO), offset 0x400 ............ccccoiieiiinnnnnn. 679
Register 53: Flash Memory Protection Program Enable 1 (FMPPE1), offset 0x404 ..........ccccceveviieennnnnes 679
Register 54: Flash Memory Protection Program Enable 2 (FMPPEZ2), offset 0x408 .............cccoevvvieennnnnns 679
Register 55: Flash Memory Protection Program Enable 3 (FMPPE3), offset 0x40C ................covvveennnnnen. 679
Register 56: Flash Memory Protection Program Enable 4 (FMPPE4), offset 0x410 .........c.cccveviieevennnnnn. 679
Register 57: Flash Memory Protection Program Enable 5 (FMPPES), offset 0x414 ............ccviiiiiiinnnnnn. 679
Register 58: Flash Memory Protection Program Enable 6 (FMPPEB), offset 0x418 ............ccoiiiiiiinnnnen. 679
Register 59: Flash Memory Protection Program Enable 7 (FMPPET7), offset 0x41C ........c.ccoiviviieennnnnen. 679
Register 60: Flash Memory Protection Program Enable 8 (FMPPES), offset 0x420 .............cccoevvveennnnnes 679
Register 61: Flash Memory Protection Program Enable 9 (FMPPE9), offset 0x424 .............c...cooeeeennnis 679
Register 62: Flash Memory Protection Program Enable 10 (FMPPE10), offset 0x428 ..............ccccvvu. 679
Register 63: Flash Memory Protection Program Enable 11 (FMPPE11), offset 0x42C ..............ccciiiees 679
Register 64: Flash Memory Protection Program Enable 12 (FMPPE12), offset 0x430 .........c.ccooeeevviiiees 679
Register 65: Flash Memory Protection Program Enable 13 (FMPPE13), offset 0x434 ..............cccoeennnee. 679
Register 66: Flash Memory Protection Program Enable 14 (FMPPE14), offset 0x438 .............cccceevvnneeee. 679
Register 67: Flash Memory Protection Program Enable 15 (FMPPE15), offset 0x43C ..............ccceceunnii. 679
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Register 68: Boot Configuration (BOOTCFG), offset OX1DO0 ......ccccuuiiiiiiiiiieiiiiii e 682
Register 69: User Register 0 (USER_REGO), offset OXTEOQ ......ccoovuiiiiiiii e 685
Register 70:  User Register 1 (USER_REG1), offSet OXTE4 ... 685
Register 71:  User Register 2 (USER_REG2), offset OXTES8 ..., 685
Register 72: User Register 3 (USER_REG3), offsSet OXTEC .........oiiiiiiiiiiiicceee e 685
Micro Direct Memory Access (MDMA) ..o 686
Register 1:  DMA Channel Source Address End Pointer (DMASRCENDP), offset 0x000 ...................... 71
Register 2:  DMA Channel Destination Address End Pointer (DMADSTENDP), offset 0x004 ................ 712
Register 3:  DMA Channel Control Word (DMACHCTL), offset OX008 ..........cccoeoviiiiiiiiiiiicie e 713
Register 4:  DMA Status (DMASTAT), offSet OX000 ........cceeeiiiiriiiii e e 718
Register 5:  DMA Configuration (DMACFG), offset OX004 ..........cooenii e 720
Register 6: DMA Channel Control Base Pointer (DMACTLBASE), offset OX008 .............cocoiiiiiiinnnnnn. 721
Register 7 DMA Alternate Channel Control Base Pointer (DMAALTBASE), offset 0x00C .................... 722
Register 8:  DMA Channel Wait-on-Request Status (DMAWAITSTAT), offset 0X010 ..........ccccvevvnieennnnnes 723
Register 9:  DMA Channel Software Request (DMASWREQ), offset OX014 .........ccooiieiiiiiiiiiiiiieeeeinn, 724
Register 10: DMA Channel Useburst Set (DMAUSEBURSTSET), offset 0x018 .........ccccvoiveviiiinieniiinnnnn. 725
Register 11: DMA Channel Useburst Clear (DMAUSEBURSTCLR), offset O0X01C ............oocoeviiiiiiinnnnnnn. 726
Register 12: DMA Channel Request Mask Set (DMAREQMASKSET), offset 0x020 ............cccccceveveennnnen. 727
Register 13: DMA Channel Request Mask Clear (DMAREQMASKCLR), offset 0x024 ...............cccevueneee. 728
Register 14: DMA Channel Enable Set (DMAENASET), offset 0X028 ...........c.ccoiviiiiiiiiiiiiie e, 729
Register 15: DMA Channel Enable Clear (DMAENACLR), offset OX02C ...........ccoiiiiiiiiiiiiiiiieeiie e 730
Register 16: DMA Channel Primary Alternate Set (DMAALTSET), offset 0X030 ..........cccceveeviiiineeneennnnn. 731
Register 17: DMA Channel Primary Alternate Clear (DMAALTCLR), offset 0x034 ..........ccoooeiiiiiiiiiennnnnn. 732
Register 18: DMA Channel Priority Set (DMAPRIOSET), offset OX038 ..o, 733
Register 19: DMA Channel Priority Clear (DMAPRIOCLR), offset OX03C .........ccooiiiiiiiiiiicci e, 734
Register 20: DMA Bus Error Clear (DMAERRCLR), offset OX04C ..........covviiiiiiiieiiieeeeeeeee e 735
Register 21: DMA Channel Assignment (DMACHASGN), offset OX500 ..........ccoooviiiiiiiiiiiii i 736
Register 22: DMA Channel Map Select 0 (DMACHMAPO), offset 0X510 .........coeeiiiiiiiiiiiiieeeiieeeeeeeine, 737
Register 23: DMA Channel Map Select 1 (DMACHMAP1), offset OX514 ..o, 738
Register 24: DMA Channel Map Select 2 (DMACHMAP2), offset OX518 .........oviiiiiiiiiiiiiii e, 739
Register 25: DMA Channel Map Select 3 (DMACHMAP3), offset OX51C ........iiiiiiiiiiiiiiiiec e, 740
Register 26: DMA Peripheral Identification 0 (DMAPeriphIDO0), offset OXFEO ............cccoevviiiiiiiiiiiieiis 741
Register 27: DMA Peripheral Identification 1 (DMAPeriphID1), offset OXFE4 .............ccoooviiiiiiiiiiiei, 742
Register 28: DMA Peripheral Identification 2 (DMAPeriphlD2), offset OXFES8 ............ccooviiiiiiiiinieiiie. 743
Register 29: DMA Peripheral Identification 3 (DMAPeriphID3), offset OXFEC ............ocooiiiiiiiiiiiinnnnn. 744
Register 30: DMA Peripheral Identification 4 (DMAPeriphlD4), offset OXFDO ............cccoviiiiiiiiiiiiiiiiieees 745
Register 31: DMA PrimeCell Identification 0 (DMAPCellID0), offset OXFFO ...........ccoiviiiiiiiiiiiiiiiiieeeeees 746
Register 32: DMA PrimeCell Identification 1 (DMAPCellID1), offset OXFF4 ...........ovvviiiiiiiiiiieieeees 747
Register 33: DMA PrimeCell Identification 2 (DMAPCellID2), offset OXFF8 .............ccovviiiiiiiiiiiiiiiees 748
Register 34: DMA PrimeCell Identification 3 (DMAPCellID3), offset OXFFC ...........ccoviiiiiiiiiiiiiieereie, 749
General-Purpose Input/Outputs (GPIOS) ... e 750
Register 1:  GPIO Data (GPIODATA), offset OX000 .........coiiiniiiiiiiii e 767
Register 2:  GPIO Direction (GPIODIR), OffSet OX400 .......ccuuiiiiiiii i 768
Register 3:  GPIO Interrupt Sense (GPIOIS), offset OX404 ..o 769
Register 4:  GPIO Interrupt Both Edges (GPIOIBE), offset OX408 ..........coooiiiiiiiiii e 770
Register 5:  GPIO Interrupt Event (GPIOIEV), offset OX40C ..........coiiiiiiiiiiiii e 771
Register 6:  GPIO Interrupt Mask (GPIOIM), offSet OX410 ..........iiiieiiiiiiii e 772
Register 7:  GPIO Raw Interrupt Status (GPIORIS), offset OX414 .........ccooviiiiiiiei e 773
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Register 8:  GPIO Masked Interrupt Status (GPIOMIS), offset OX418 .......ccovviiiiiiiiiici e 775
Register 9:  GPIO Interrupt Clear (GPIOICR), OffSet OX41C .....coovmiiiiiiiiie e 777
Register 10: GPIO Alternate Function Select (GPIOAFSEL), offset 0x420 ...........cccooiiiiiiiiiiiiiiiiiin, 778
Register 11:  GPIO 2-mA Drive Select (GPIODR2R), offset 0X500 ........ccciieiiiiiiiiiiiiie e 780
Register 12:  GPIO 4-mA Drive Select (GPIODR4R), offset 0X504 ..........coeviiiiiiiiiieiie e 781
Register 13: GPIO 8-mA Drive Select (GPIODRS8R), offset 0X508 .............cocoeiiiiiiiiiiiieeceeee e 782
Register 14: GPIO Open Drain Select (GPIOODR), offset OX50C ..........iieiiiiiiieiiiiiie e 783
Register 15:  GPIO Pull-Up Select (GPIOPUR), offset OX510 .........uiiiiiiiiiiiiiii e 784
Register 16:  GPIO Pull-Down Select (GPIOPDR), offset OX514 .......oooiiiiiiii e 786
Register 17: GPIO Slew Rate Control Select (GPIOSLR), offset OX518 .........cooiiiiiiiiiiiii e 788
Register 18: GPIO Digital Enable (GPIODEN), offSet OX51C .......cocviiiiiiii e 789
Register 19:  GPIO Lock (GPIOLOCK), OffSet OX520 ........uiiiiniiiiieeiie e e 791
Register 20:  GPIO Commit (GPIOCR), OffSet OX524 .......ccoiiiiiiiiii e 792
Register 21:  GPIO Analog Mode Select (GPIOAMSEL), offset OX528 ............ooiiiiiiiiiiiii e, 794
Register 22:  GPIO Port Control (GPIOPCTL), offset OX52C .........c.uiiiiiiiiiiii e 795
Register 23:  GPIO ADC Control (GPIOADCCTL), offset 0X530 ......couuuiiiieeeiiiiiiieee e 797
Register 24: GPIO DMA Control (GPIODMACTL), offSet 0X534 .....couiiiiiiii e 798
Register 25:  GPIO Select Interrupt (GPIOSI), offset 0X538 ..........oiiiiiiiiiii e, 799
Register 26: GPIO 12-mA Drive Select (GPIODR12R), offset 0X53C .........cccviiiiiiiiiiiiiiiie e 800
Register 27: GPIO Wake Pin Enable (GPIOWAKEPEN), offset OX540 .........c.oviiiiiiiiiiiieeee, 801
Register 28: GPIO Wake Level (GPIOWAKELVL), offset OX544 ........coommiiiiiiiii e 803
Register 29: GPIO Wake Status (GPIOWAKESTAT), offset 0X548 ...........iiiiiiiiiiiiieiee e 805
Register 30: GPIO Peripheral Property (GPIOPP), offset OXFCO .......cccvuiiiiiiiiieie e 807
Register 31:  GPIO Peripheral Configuration (GPIOPC), offset OXFC4 ..........ccoiiiiiiiiiiiiiie e 808
Register 32: GPIO Peripheral Identification 4 (GPIOPeriphID4), offset OXFDO ...........ccccoiieeviiieeeriiinnnnn. 811
Register 33: GPIO Peripheral Identification 5 (GPIOPeriphIDS), offset OXFD4 ...........ccooviiiiiiiiiiiiiiiien. 812
Register 34: GPIO Peripheral Identification 6 (GPIOPeriphID6), offset OXFD8 ............cccooiviiiiiiiieiinnnnen. 813
Register 35: GPIO Peripheral Identification 7 (GPIOPeriphlD7), offset OXFDC ...........ccccviiiiiiiiiiieiinnnnen. 814
Register 36: GPIO Peripheral Identification 0 (GPIOPeriphIDO0), offset OXFEO ..........cccovvviiiiiiiieiiiieiis 815
Register 37: GPIO Peripheral Identification 1 (GPIOPeriphID1), offset OXFE4 .............ccooiiiiiiiiiiiiiis 816
Register 38: GPIO Peripheral Identification 2 (GPIOPeriphlD2), offset OXFES8 ............cccvviiiiiiiiiiieniiinnnnn. 817
Register 39: GPIO Peripheral Identification 3 (GPIOPeriphID3), offset OXFEC ...........ccoovviiiiiiiiiiiiiiinnnn. 818
Register 40: GPIO PrimeCell Identification 0 (GPIOPCellID0), offset OXFFO ............oooeviiiiiiiiiiiiiiines 819
Register 41:  GPIO PrimeCell Identification 1 (GPIOPCelllD1), offset OXFF4 ..........ccoiiiiiiiiiiiiiiiieeeeeeeees 820
Register 42:  GPIO PrimeCell Identification 2 (GPIOPCelllD2), offset OXFF8 ..........cccvviiviiiiiiiiiieeee, 821
Register 43: GPIO PrimeCell Identification 3 (GPIOPCelllD3), offset OXFFC ............ccooeiiiiiiiiiiiii 822
External Peripheral Interface (EPI) ... e 823
Register 1:  EPI Configuration (EPICFG), offsSet OX000 ..........ccuuiiiiiiiiiieei e e e e e 865
Register 2:  EPI Main Baud Rate (EPIBAUD), offset OX004 ...........ooiimiiiiiiiie e 867
Register 3:  EPI Main Baud Rate (EPIBAUD2), offset 0X008 ...........cccouuiiiiiiiiiiieiiie e 869
Register 4:  EPlI SDRAM Configuration (EPISDRAMCFG), offset 0X010 ..........oooeviiiiiiiiiiiiiiieecei, 871
Register 5:  EPI Host-Bus 8 Configuration (EPIHB8CFG), offset OX010 ..........cooeiiiiiiiiiiiiiiiiieee, 873
Register 6:  EPI Host-Bus 16 Configuration (EPIHB16CFG), offset OX010 .........cciiiiiiiiiiiiiiiieeciie, 878
Register 7:  EPI General-Purpose Configuration (EPIGPCFG), offset 0X010 ..........cccovvvviiiiiiiieiiieecies 884
Register 8:  EPI Host-Bus 8 Configuration 2 (EPIHB8CFG2), offset 0X014 ........ccooiviiiiiiiiiiiiiceeeean, 887
Register 9:  EPI Host-Bus 16 Configuration 2 (EPIHB16CFG2), offset O0X014 .........ccoovviiiiiiiiiiiiiiiieees 893
Register 10: EPI Address Map (EPIADDRMAP), offset OXO1C ..o 900
Register 11: EPI Read Size 0 (EPIRSIZEQ), offset OX020 .........ccoouuiiiiiiiii e 903
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Register 12: EPI Read Size 1 (EPIRSIZE1), offset OX030 .......oviiiiiiiieiiiie e 903
Register 13: EPI Read Address 0 (EPIRADDRO), offset OX024 .........ccouuiiiiiiiiiii e 904
Register 14: EPI Read Address 1 (EPIRADDR1), offset O0X034 ........cooemiiiiiiii e 904
Register 15: EPI Non-Blocking Read Data 0 (EPIRPSTDO), offset 0X028 ............c.cooviiiiiiiiiiiiiiiieeiein, 905
Register 16: EPI Non-Blocking Read Data 1 (EPIRPSTD1), offset 0X038 ..........ccovviiiiiiiiiiiiiiieiieeeis 905
Register 17: EPI Status (EPISTAT), offset OX060 ..........ccouiiiiiiiiiiiieiie e 907
Register 18: EPI Read FIFO Count (EPIRFIFOCNT), offset OX06C .........ccoeiiiiiiiiiiiiiieeeeeeeeee e 909
Register 19: EPI Read FIFO (EPIREADFIFOQ), offset OX070 ......couuuuuiiiieaeiieiiiie e e eeeeeeaes 910
Register 20: EPI Read FIFO Alias 1 (EPIREADFIFO1), offset OX074 ........ccooiimiiiiiii e 910
Register 21: EPI Read FIFO Alias 2 (EPIREADFIFO2), offset 0X078 .........ccoviiiiiiiiiiieeieieicie e 910
Register 22: EPI Read FIFO Alias 3 (EPIREADFIFQ3), offset OX07C .........coevviiiiiiiieiie e 910
Register 23: EPI Read FIFO Alias 4 (EPIREADFIFO4), offset OX080 ...........ccouviiiiiiiiiiiiiiiiiiiie e 910
Register 24: EPI Read FIFO Alias 5 (EPIREADFIFO5), offset OX084 ..........coviiiiiiiiiiieiiie e, 910
Register 25: EPI Read FIFO Alias 6 (EPIREADFIFOB), offset 0X088 ...........ccouiiiiiiiiiiiiiiiiiiiie e 910
Register 26: EPI Read FIFO Alias 7 (EPIREADFIFQO7), offset OX08C .........ccoiiiiiiiiiiieeeeeieeii e 910
Register 27: EPI FIFO Level Selects (EPIFIFOLVL), offset 0X200 ........c..oviiiiiiiiiiiiiiieeee e 911
Register 28: EPI Write FIFO Count (EPIWFIFOCNT), offset 0X204 .........cooviiiiiiiei e 913
Register 29: EPI DMA Transmit Count (EPIDMATXCNT), offset 0208 ..........cccccoviiiiiiiiiiiieiieeeee 914
Register 30: EPI Interrupt Mask (EPIIM), offSet OX210 ......ccovuiiiiiiiii e 915
Register 31: EPI Raw Interrupt Status (EPIRIS), offset OX214 ..., 917
Register 32: EPI Masked Interrupt Status (EPIMIS), offset OX218 ..., 919
Register 33: EPI Error and Interrupt Status and Clear (EPIEISC), offset OX21C .........ccooiiiiiiiiiiiiiiinnnn. 921
Register 34: EPI Host-Bus 8 Configuration 3 (EPIHB8CFG3), offset 0x308 ........cc.ccoevvviiiiiiiiiiiieeeeeen, 923
Register 35: EPI Host-Bus 16 Configuration 3 (EPIHB16CFG3), offset Ox308 ...........cccooviiiiiiiiiineeiin, 926
Register 36: EPI Host-Bus 8 Configuration 4 (EPIHB8CFG4), offset 0x30C ...........covevviiiieeiiiiiieereiinn, 930
Register 37: EPI Host-Bus 16 Configuration 4 (EPIHB16CFG4), offset OX30C ..........coovvviiiiiiiiiiiiiininnnn. 933
Register 38: EPI Host-Bus 8 Timing Extension (EPIHB8TIME), offset 0X310 ...........oooeviiiiiiiiiiiiiiiiieees 937
Register 39: EPI Host-Bus 16 Timing Extension (EPIHB16TIME), offset OX310 ............ccovviiiiiiieirineinnnes 939
Register 40: EPI Host-Bus 8 Timing Extension (EPIHB8TIME2), offset Ox314 .........ccoovviiiiiiiiiviiiecee, 941
Register 41: EPI Host-Bus 16 Timing Extension (EPIHB16TIME2), offset 0x314 ...........ccoeviiiiiiiiiinnns 943
Register 42: EPI Host-Bus 8 Timing Extension (EPIHB8TIME3), offset OX318 .........ccoovviiiiiiiiiiiiiiiiees 945
Register 43: EPI Host-Bus 16 Timing Extension (EPIHB16TIME3), offset OX318 .........cccooviiiiiiiiiiiinen. 947
Register 44: EPI Host-Bus 8 Timing Extension (EPIHB8TIME4), offset OX31C ........ccooviiiiiiiiiiiiiiiiiiine. 949
Register 45: EPI Host-Bus 16 Timing Extension (EPIHB16TIME4), offset OX31C .........ccoiiiiiiiiiiiiiinnnnnn. 951
Register 46: EPI Host-Bus PSRAM (EPIHBPSRAM), offset 0X360 .........cccviveiiieiiiieiiii e e 953
Cyclical Redundancy Check (CRC) ... emeeemeeememeerreereeeerssrssssesssssssesssssssssssssssssssssssnsnseseennes 954
Register 1:  CRC Control (CRCCTRL), 0ffset OX400 ........uiiiiiiiiiiiiiiiie e eeeeaeeees 958
Register 2:  CRC SEED/Context (CRCSEED), offSet OX410 .......ccouiiiiiiiiii e 960
Register 3:  CRC Data Input (CRCDIN), offSet OX414 .......oomniiiiii e 961
Register 4:  CRC Post Processing Result (CRCRSLTPP), offset 0x418 .........ccooeviiiiiiiiiiieeeecieeeeeine, 962
Advance Encryption Standard Accelerator (AES) .........ccccooiimeeeeeeeeeeeeee e 963
Register 1: AES Key 2 6 (AES_KEY2_6), offset OX000 ........ccouiiiiiiiiiiiic e 987
Register 2:  AES Key 2_7 (AES_KEY2_7), offSet OX004 ........iiiiiiieeiiii e 987
Register 3:  AES Key 2_4 (AES_KEY2_4), offset OX008 ..........coouuiiiiiiiiiiieii e 987
Register 4:  AES Key 2_5 (AES_KEY2_5), offset OX00C ........ooiiiiiiiiiii e 987
Register 5:  AES Key 2_2 (AES_KEY2_2), offset OX010 ......oiiiiiiiiiiiiiiei e 987
Register 6: AES Key 2 3 (AES_KEY2_3), offs€t OX014 .. ovniiiniiii e 987
Register 7: AES Key 2 0 (AES_KEY2_0), offset OX018 ......uiiiiiiiiiei e 987
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Register 8:  AES Key 2_1 (AES_KEY2_1), offset OXOTC ...ooeiiiiiiiii e 987
Register 9:  AES Key 1_6 (AES_KEY1_6), offset OX020 .........ccoouiiiiiiiiiiii e 987
Register 10: AES Key 1_7 (AES_KEY1_7), offset OX024 .........cooomiiiiii e 987
Register 11:  AES Key 1_4 (AES_KEY1_4), offset OX028 ........ccooiiiiiiiiii e 987
Register 12: AES Key 1_5 (AES_KEY1_5), offset OX02C .......coiviiiiiii e 987
Register 13: AES Key 1_2 (AES_KEY1_2), offSet OX030 ......ccoiiiiiiiiiiiiiiieeeieieeii e 987
Register 14: AES Key 1_3 (AES_KEY1_3), offset OX034 ......ouiiiiiiiiieiiie e 987
Register 15: AES Key 1_0 (AES_KEY1_0), offset OX038 ........ccoiiiiiiiiiiiii e 987
Register 16: AES Key 1_1 (AES_KEY1_1), offset OX03C ......uniiiiiiii e 987
Register 17:  AES Initialization Vector Input 0 (AES_IV_IN_0), offset OX040 ..........cccooveiiiiiiiiiiiiiiieie, 989
Register 18: AES Initialization Vector Input 1 (AES_IV_IN_1), offset 0x044 ...........cocoviiiiiiiiiiiieeenn, 989
Register 19: AES Initialization Vector Input 2 (AES _IV_IN_2), offset 0X048 ..........c..ccooiiiiiiiiiiiiiieeenn, 989
Register 20:  AES Initialization Vector Input 3 (AES_IV_IN_3), offset 0X04C ..........cccoeeiviiiiiiiiiiiineeeeiinen, 989
Register 21:  AES Control (AES_CTRL), 0Offset OX050 .......ccouuuiiiiiiiiii e 990
Register 22: AES Crypto Data Length 0 (AES_C_LENGTH_0), offset 0X054 ...........ccooviiiiiiiiiiiiieeiiinnn. 995
Register 23: AES Crypto Data Length 1 (AES_C_LENGTH_1), offset 0X058 ............ccooiviiiiiiiiiiieeeeeees 995
Register 24: AES Authentication Data Length (AES_AUTH_LENGTH), offset OX05C ..........cccccevveennnnnns 996
Register 25: AES Data RW Plaintext/Ciphertext 0 (AES_DATA _IN_0), offset 0x060 ................cccceeeunnnees 997
Register 26: AES Data RW Plaintext/Ciphertext 1 (AES_DATA_IN_1), offset 0x064 .............cccceeevvennnnnn. 997
Register 27: AES Data RW Plaintext/Ciphertext 2 (AES_DATA_IN_2), offset 0x068 ............c...ccceeeeennnien 997
Register 28: AES Data RW Plaintext/Ciphertext 3 (AES_DATA_IN_3), offset 0x06C ............cccoeeiieeennni. 997
Register 29: AES Hash Tag Out 0 (AES_TAG_OUT_0), offset OX070 ........ccovreiiiiiiiiieeeeeieeiiiiie e 998
Register 30: AES Hash Tag Out 1 (AES_TAG_OUT_1), offset OX074 .........coevvniiiiiiiiiii e 998
Register 31: AES Hash Tag Out 2 (AES_TAG_OUT _2), offset OX078 ..........ccovmiiiiiiiiiiieiieeeieeeeeei 998
Register 32: AES Hash Tag Out 3 (AES_TAG_OUT_3), offset OX07C .......coevviiiiiiiiieeeeiieeeeee e 998
Register 33: AES IP Revision Identifier (AES_REVISION), offset 0X080 ............cccuiiiiiiiiiniiiiiinieeeeie, 999
Register 34: AES System Configuration (AES_SYSCONFIG), offset 0x084 ...........cccovuiiiiiiiiiiiiiiinnenes 1000
Register 35: AES System Status (AES_SYSSTATUS), offset OX088 ...........coeeiiiiiiiiiiiiiiiiiieeeciieees 1003
Register 36: AES Interrupt Status (AES_IRQSTATUS), offset OX08C .........cooiiiiiiiiiiiiiiieiiin e 1004
Register 37: AES Interrupt Enable (AES_IRQENABLE), offset 0X090 ..........cccovuiiiiiiiiiiieieiiieeeeeie e 1006
Register 38: AES Dirty Bits (AES_DIRTYBITS), offset OX094 ........cooiiiiiiii e 1008
Register 39: AES DMA Interrupt Mask (AES_DMAIM), offset 0X020 ...........coeeeiiiiiiiiiiiiiiiiiiiieceeiieeees 1009
Register 40: AES DMA Raw Interrupt Status (AES_DMARIS), offset 0x024 ............cccoiiiieiiiiiiiiiiiiinnne, 1011
Register 41: AES DMA Masked Interrupt Status (AES_DMAMIS), offset OX028 ..........cccooeeviiiiiiiinnnnnnn. 1013
Register 42: AES DMA Interrupt Clear (AES_DMAIC), offset OX02C ..........ccieiiiiiiiiiiiiec e, 1014
Data Encryption Standard Accelerator (DES) ..........cccccmmiiiiniiinnmmnnssrre s 1015
Register 1:  DES Key 3 LSW for 192-Bit Key (DES_KEY3_L), offset 0X000 ............ccvvvuiiiieeerieeiiinnnnn. 1026
Register 2:  DES Key 3 MSW for 192-Bit Key (DES_KEY3_H), offset 0x004 ..............ccoeevviieiiieiiinnnn. 1026
Register 3: DES Key 2 LSW for 128-Bit Key (DES_KEY2_L), offset OX008 .............coeveiiiiiiiieinnn, 1026
Register 4:  DES Key 2 MSW for 128-Bit Key (DES_KEY2_H), offset OX00C ...........ccccoveviiiiiieiiiiinnens 1026
Register 5:  DES Key 1 LSW for 64-Bit Key (DES_KEY1_L), offset 0X010 ..........ooeviiiiiiiiiiiiiiiiiiineeees 1026
Register 6: DES Key 1 MSW for 64-Bit Key (DES_KEY1_H), offset OX014 ..........cooiiiiiiiiies 1026
Register 7:  DES Initialization Vector (DES_IV_L), offset OX018 .......c.oiiiiiiiiiii e, 1027
Register 8:  DES Initialization Vector (DES_IV_H), offset OX01C ........coooiiiiiiiiii e 1028
Register 9:  DES Control (DES_CTRL), offset OX020 ........ccovuiiiiieiii e 1029
Register 10: DES Cryptographic Data Length (DES_LENGTH), offset 0x024 ...........cccoooiiiiiiiiiiiinneees 1030
Register 11: DES LSW Data RW (DES_DATA_L), offset 0X028 ..........ccccoiiiiiiiiiiiie e 1031
Register 12: DES MSW Data RW (DES_DATA_H), offset OX02C .........coooiiiiiiiiiiiie e 1032
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Register 13: DES Revision Number (DES_REVISION), offset 0X030 .........coooiviiiiieriiiiiieeeiiie e 1033
Register 14: DES System Configuration (DES_SYSCONFIG), offset 0034 ..........ccccooiiiiiiiiiiiiiiineees 1034
Register 15: DES System Status (DES_SYSSTATUS), offset OX038 ........ccouiiiiiiiiiiiiii e, 1036
Register 16: DES Interrupt Status (DES_IRQSTATUS), offset OX03C .......cccovviiiiiiiiiiieie e 1037
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Register 18: DES Dirty Bits (DES_DIRTYBITS), offset 0X044 ........ccoviuiiiieiie e 1039
Register 19: DES DMA Interrupt Mask (DES_DMAIM), offset OX030 .........ccooveiiiiiiiieiiiiieeeeeee e, 1040
Register 20: DES DMA Raw Interrupt Status (DES_DMARIS), offset 0x034 ...........cccoiiiiiiiiiiiiiiiiinnen. 1041
Register 21: DES DMA Masked Interrupt Status (DES_DMAMIS), offset O0X038 ..........ccooviiiiiiiiiinnne. 1042
Register 22: DES DMA Interrupt Clear (DES_DMAIC), offset OX03C ...........oviiiiiiiiiiiiiiieeeie e 1043
SHA/MDS ACCEIEIatOr ... mccmmcccmmnmcenneee e e e e nnresne s s s e e s s e s e s anneeenennnennnnnnnnsnnnennes 1044
Register 1:  SHA Outer Digest A (SHA_ODIGEST_A), offset 0X000 ...........cooiiiiiiiiiiiiiiii e 1062
Register 2:  SHA Outer Digest B (SHA_ODIGEST_B), offset 0X004 ..............uoiiiiieeiiiiiiiiiee e 1062
Register 3:  SHA Outer Digest C (SHA_ODIGEST_C), offset OX008 ..........coeviiiiiiiieiieeei e, 1062
Register 4:  SHA Outer Digest D (SHA_ODIGEST_D), offset OX00C ..........cccoeiviiiiiiiiiieeeii e 1062
Register 5:  SHA Outer Digest E (SHA_ODIGEST_E), offset OX010 ........ccoiiiiiiiiiiieiiieeeeee e 1062
Register 6:  SHA Outer Digest F (SHA_ODIGEST _F), offset OX014 ..., 1062
Register 7 SHA Outer Digest G (SHA_ODIGEST_G), offset OX018 ........cooiiiiiiiiiiieiiieciie e 1062
Register 8:  SHA Outer Digest H (SHA_ODIGEST_H), offset OX01C .........oouviiiiiiieiiiiiicie e 1062
Register 9:  SHA Inner Digest A (SHA _IDIGEST_A), offset 0X020 ..........cccviieiiieiiiiiii e, 1062
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Register 24: SHA Data 4 Input (SHA_DATA_4_IN), offset OX090 ........cooiiiiiiiii e, 1067
Register 25: SHA Data 5 Input (SHA_DATA_5_IN), offset OX094 ... ..o, 1067
Register 26: SHA Data 6 Input (SHA_DATA_6_IN), offset 0X098 ..........ooommiiiiiiiiiiieiii e, 1067
Register 27: SHA Data 7 Input (SHA_DATA 7 _IN), offset OX09C ........cccoviiiiiiiiii e 1067
Register 28: SHA Data 8 Input (SHA_DATA_8 IN), offset OX0AD .........ccoviiiiiiiiiiiii e 1067
Register 29: SHA Data 9 Input (SHA_DATA_9_IN), offset OX0A4 .......ouiiiiiiiii e, 1067
Register 30: SHA Data 10 Input (SHA_DATA_10_IN), offset OXOAS8 ..o, 1067
Register 31: SHA Data 11 Input (SHA_DATA_11_IN), offset OXOAC .........oiiiiiiiiii e 1067
Register 32: SHA Data 12 Input (SHA_DATA_12_IN), offset OX0BO ...........ciiiiieiiiiiiiieeeeeeeee 1067
Register 33: SHA Data 13 Input (SHA _DATA_13 IN), offset OX0B4 ..........ccvniiiiiiiiiiiieee e, 1067
Register 34: SHA Data 14 Input (SHA _DATA_14 _IN), offset OXOBS8 ............cccoevvniiiiiiiiiieieeee e, 1067
Register 35: SHA Data 15 Input (SHA_DATA_15_IN), offset OXOBC ...........ccoveiiiiiiiiiiiiiieeii e 1067
Register 36: SHA Revision (SHA_REVISION), offset OX100 .........cooiiiiiiiiiiii e 1068
Register 37: SHA System Configuration (SHA_SYSCONFIG), offset OX110 ..........ocoeiiiiiiiiiiiiiiiiiiiees 1069
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Register 38: SHA System Status (SHA_SYSSTATUS), offset OX114 .....coovviiiiiiiiiiieiii e 1071
Register 39: SHA Interrupt Status (SHA_IRQSTATUS), offset OX118 ..o 1072
Register 40: SHA Interrupt Enable (SHA_IRQENABLE), offset OX11C ........iiiiiiiiiiiiie e 1073
Register 41:  SHA DMA Interrupt Mask (SHA_DMAIM), offset OX010 .......cccuiiiiiiiiiiiiii e, 1075
Register 42: SHA DMA Raw Interrupt Status (SHA_DMARIS), offset 0X014 .........cccoveviiiiiiiiiiiiieeie, 1076
Register 43: SHA DMA Masked Interrupt Status (SHA_DMAMIS), offset OX018 ..........ccceevviviiiiiiinnnn. 1077
Register 44: SHA DMA Interrupt Clear (SHA_DMAIC), offset OX01C .......ccouiiiiiiiiiieiiiii e 1078
General-Purpose TIMEIS ... s s s s nnas 1079
Register 1:  GPTM Configuration (GPTMCFG), offset OX000 ..........ccooiiiiiiiiiii e, 1100
Register 2:  GPTM Timer A Mode (GPTMTAMR), offset OX004 ...........ooiiiiiiiiiiiee e 1101
Register 3:  GPTM Timer B Mode (GPTMTBMR), offset OX008 ...........coooiiiiiiiiiiii e 1106
Register 4:  GPTM Control (GPTMCTL), offset OX00C ........cooiiiiiiiiiiiiee e 1110
Register 5:  GPTM Synchronize (GPTMSYNC), offset OX010 .......ciiiiiiiiiiiiiiie e 1114
Register 6:  GPTM Interrupt Mask (GPTMIMR), offset OX018 .......ccooviiiiiiiiiii e 1117
Register 7:  GPTM Raw Interrupt Status (GPTMRIS), offset OXO01C ..........coiiiiiiiiiiii e, 1120
Register 8:  GPTM Masked Interrupt Status (GPTMMIS), offset 0X020 ..........ccccvoveiiiiiiiieiiiiiieeeeiiinne, 1123
Register 9:  GPTM Interrupt Clear (GPTMICR), offset 0X024 ....... ... 1126
Register 10: GPTM Timer A Interval Load (GPTMTAILR), offset 0X028 ...........cccoiiiiiiiiiiiiiii, 1128
Register 11:  GPTM Timer B Interval Load (GPTMTBILR), offset OX02C .............coviiiiiiiiiiiiiiieeeieeees 1129
Register 12: GPTM Timer A Match (GPTMTAMATCHR), offset 0X030 ..........cccoviiviiiiiiiiiec e, 1130
Register 13: GPTM Timer B Match (GPTMTBMATCHR), offset 0x034 ...........cccoeeiiiiiiiiieeeece e, 1131
Register 14: GPTM Timer A Prescale (GPTMTAPR), offset 0X038 ..........cccuiiiiiiiiiiiiiiii e, 1132
Register 15:  GPTM Timer B Prescale (GPTMTBPR), offset O0X03C ........c...oiiiiiiiiiiiiiiiieecei e 1133
Register 16:  GPTM TimerA Prescale Match (GPTMTAPMR), offset OX040 ...........cooeiiiiiiiiiiiiiiiiiiinnne. 1134
Register 17:  GPTM TimerB Prescale Match (GPTMTBPMR), offset 0x044 ..., 1135
Register 18: GPTM Timer A (GPTMTAR), offSet OX048 ........coeniiiiiei e 1136
Register 19: GPTM Timer B (GPTMTBR), offSet OX04C ..........eiiiiiiiiiieei e, 1137
Register 20: GPTM Timer A Value (GPTMTAV), offset OX050 ........ccovuiiiiiiiiiieiiiiii e 1138
Register 21:  GPTM Timer B Value (GPTMTBV), offset OX054 ..o 1139
Register 22: GPTM RTC Predivide (GPTMRTCPD), offset OX058 ...........coouviiiiiiiiii e 1140
Register 23:  GPTM Timer A Prescale Snapshot (GPTMTAPS), offset OX05C ..........cccooiiiiiiiiiiiiiiiinneees 1141
Register 24: GPTM Timer B Prescale Snapshot (GPTMTBPS), offset 0X060 .............cccoeeviiiiiiiiieinnns 1142
Register 25: GPTM DMA Event (GPTMDMAEYV), offset OX06C ...........coooiiiiiiiiiiiiie e 1143
Register 26: GPTM ADC Event (GPTMADCEYV), offset OX070 ........ccvvviiieiiiiieeeeiie e 1146
Register 27: GPTM Peripheral Properties (GPTMPP), offset OXFCO .........coouiiiiiiiiiii e, 1149
Register 28: GPTM Clock Configuration (GPTMCC), offset OXFCS8 ..........c.iiiiiiiiiiii e 1151
WatChdog TIMEIS ... r e e e a s anann e e e e 1152
Register 1:  Watchdog Load (WDTLOAD), offset OX000 ..........coeuiiiiiiiiieei e e 1156
Register 2:  Watchdog Value (WDTVALUE), offset OX004 ... 1157
Register 3:  Watchdog Control (WDTCTL), offset OX008 ........ccouuiiiiiiiiiiieii e 1158
Register 4:  Watchdog Interrupt Clear (WDTICR), offset OX00C .........ccoviiiiiiiiiiiii e, 1160
Register 5: Watchdog Raw Interrupt Status (WDTRIS), offset OX010 ........ccooeiiiiiiiiiiiiiieee e, 1161
Register 6:  Watchdog Masked Interrupt Status (WDTMIS), offset 0X014 ..........oveiiiiiiiiiiiiiiieeeeiieeees 1162
Register 7:  Watchdog Test (WDTTEST), offSet OX418 ... 1163
Register 8:  Watchdog Lock (WDTLOCK), offset OXCO0 .......co.uuiiiiiiiiiiiiiii e 1164
Register 9:  Watchdog Peripheral Identification 4 (WDTPeriphlD4), offset OXFDO ...........cccccoveiiiiinneees 1165
Register 10: Watchdog Peripheral Identification 5 (WDTPeriphID5), offset OXFD4 ............cccooevveinnnnnne. 1166
Register 11: Watchdog Peripheral Identification 6 (WDTPeriphlD6), offset OXFD8 ...............cccceeennnennn. 1167
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Register 12:  Watchdog Peripheral Identification 7 (WDTPeriphlD7), offset OXFDC ............cccceveevinnnnnn. 1168
Register 13:  Watchdog Peripheral Identification 0 (WDTPeriphID0), offset OXFEO ............cccocoviiiniines 1169
Register 14: Watchdog Peripheral Identification 1 (WDTPeriphlD1), offset OXFE4 ............cccociiiiiiies 1170
Register 15:  Watchdog Peripheral Identification 2 (WDTPeriphlD2), offset OXFES8 ............cccocoiiiiiiiis 1171
Register 16: Watchdog Peripheral Identification 3 (WDTPeriphlD3), offset OXFEC ............cccoceviiennnnn. 1172
Register 17: Watchdog PrimeCell Identification 0 (WDTPCellIDO0), offset OXFFO ..........ccccoviiiiiiiinnnnn. 1173
Register 18: Watchdog PrimeCell Identification 1 (WDTPCelllID1), offset OXFF4 .........c.ccovvviiiiiiiinienes 1174
Register 19:  Watchdog PrimeCell Identification 2 (WDTPCelllD2), offset OXFF8 ............ccooviiiiiiiiiinens 1175
Register 20: Watchdog PrimeCell Identification 3 (WDTPCelllD3 ), offset OXFFC ............ccoiiiiiiniinees 1176
Analog-to-Digital Converter (ADC) .........ccciimmmmiiiierr s 1177
Register 1:  ADC Active Sample Sequencer (ADCACTSS), offset 0X000 ...........cooeveiiiiiiiiiiiiiiiiiiieees 1201
Register 2:  ADC Raw Interrupt Status (ADCRIS), offset 0X004 ...........ccoouiiiiiiiiiei e 1203
Register 3:  ADC Interrupt Mask (ADCIM), offset OX008 ............oiiiiiiiiiiiiiii e 1206
Register 4:  ADC Interrupt Status and Clear (ADCISC), offset OX00C ..........ccceeviiiiiiiiiiiieeie e, 1209
Register 5:  ADC Overflow Status (ADCOSTAT), offset 0X010 .......ooovniiiiiiiiieie e 1213
Register 6:  ADC Event Multiplexer Select (ADCEMUX), offset 0X014 ........oeevviiiieeiiiiiieeeeie e 1215
Register 7:  ADC Underflow Status (ADCUSTAT), offset OX018 ..........oiiiiiiiiiiii e 1220
Register 8:  ADC Trigger Source Select (ADCTSSEL), offset OX01C ..o 1221
Register 9:  ADC Sample Sequencer Priority (ADCSSPRI), offset 0X020 ...........cooeiiiiiiiiiiiiiiieiiiieees 1223
Register 10: ADC Sample Phase Control (ADCSPC), offset OX024 ..........ccoovviiiiiiieiie e, 1225
Register 11: ADC Processor Sample Sequence Initiate (ADCPSSI), offset 0x028 ...............cccvveennnnnnn. 1227
Register 12: ADC Sample Averaging Control (ADCSAC), offset O0X030 .........ccooviiiiiiiiiieiiiiii e 1229
Register 13: ADC Digital Comparator Interrupt Status and Clear (ADCDCISC), offset 0x034 ............... 1230
Register 14:  ADC Control (ADCCTL), offset OX038 .......couuniiiiiiiieiii e 1232
Register 15: ADC Sample Sequence Input Multiplexer Select 0 (ADCSSMUXO0), offset 0x040 ............. 1233
Register 16: ADC Sample Sequence Control 0 (ADCSSCTLO), offset 0x044 ..........cccocvvieviiiiiiiiieeie, 1235
Register 17: ADC Sample Sequence Result FIFO 0 (ADCSSFIFOO0), offset 0x048 ............c.ccvvevinnennnn. 1242
Register 18: ADC Sample Sequence Result FIFO 1 (ADCSSFIFO1), offset 0x068 ............ccoeeevvvneeenns 1242
Register 19: ADC Sample Sequence Result FIFO 2 (ADCSSFIFO2), offset OX088 ..........ccccoveeiiiiieeens 1242
Register 20: ADC Sample Sequence Result FIFO 3 (ADCSSFIFQO3), offset OX0A8 ..........ccoivveveiinieees 1242
Register 21:  ADC Sample Sequence FIFO 0 Status (ADCSSFSTATO), offset 0x04C ...........ccevevennnnenn. 1243
Register 22: ADC Sample Sequence FIFO 1 Status (ADCSSFSTAT1), offset 0x06C ............c.c.ceevnenenn. 1243
Register 23: ADC Sample Sequence FIFO 2 Status (ADCSSFSTAT2), offset 0x08C ...........ccceceenneeen. 1243
Register 24: ADC Sample Sequence FIFO 3 Status (ADCSSFSTAT3), offset OX0AC ..........cccoeeevivnnnnnn. 1243
Register 25: ADC Sample Sequence 0 Operation (ADCSSOPO0), offset 0X050 ............ovvveiiiiiiieiiiiieeeens 1245
Register 26: ADC Sample Sequence 0 Digital Comparator Select (ADCSSDCO0), offset 0x054 ............. 1247
Register 27: ADC Sample Sequence Extended Input Multiplexer Select 0 (ADCSSEMUXO0), offset

L0 (01 1249
Register 28: ADC Sample Sequence 0 Sample and Hold Time (ADCSSTSHO), offset 0x05C .............. 1251
Register 29: ADC Sample Sequence Input Multiplexer Select 1 (ADCSSMUX1), offset 0x060 ............. 1253
Register 30: ADC Sample Sequence Input Multiplexer Select 2 (ADCSSMUX2), offset 0x080 ............. 1253
Register 31:  ADC Sample Sequence Control 1 (ADCSSCTL1), offset 0X064 ...........cccvviieiiiiiiiieiinnnnnnn. 1254
Register 32: ADC Sample Sequence Control 2 (ADCSSCTL2), offset 0x084 ...........cccuiieiiiiiiiiiiinnnnnnn. 1254
Register 33: ADC Sample Sequence 1 Operation (ADCSSOP1), offset 0X070 ........c.ocevveeiiiiinieinnn, 1258
Register 34: ADC Sample Sequence 2 Operation (ADCSSOP2), offset 0X090 .........cccovevvieviiieeinnnnnn. 1258
Register 35: ADC Sample Sequence 1 Digital Comparator Select (ADCSSDC1), offset 0x074 ............. 1259
Register 36: ADC Sample Sequence 2 Digital Comparator Select (ADCSSDC2), offset 0x094 ............ 1259
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Register 37: ADC Sample Sequence Extended Input Multiplexer Select 1 (ADCSSEMUX1), offset

OXOT7 8 ...ttt ettt et e ettt b e e e e e e e e as 1261
Register 38: ADC Sample Sequence Extended Input Multiplexer Select 2 (ADCSSEMUX2), offset 0x098

.................................................................................................................................... 1261
Register 39: ADC Sample Sequence 1 Sample and Hold Time (ADCSSTSH1), offset 0x07C .............. 1263
Register 40: ADC Sample Sequence 2 Sample and Hold Time (ADCSSTSH2), offset 0x09C .............. 1263
Register 41: ADC Sample Sequence Input Multiplexer Select 3 (ADCSSMUX3), offset 0x0AO ............. 1265
Register 42: ADC Sample Sequence Control 3 (ADCSSCTL3), offset OX0A4 .........coevviiiiiiiiiieeiiee, 1266
Register 43: ADC Sample Sequence 3 Operation (ADCSSOP3), offset OX0BO ..........ccocevvvviieiiiinneennns 1268
Register 44: ADC Sample Sequence 3 Digital Comparator Select (ADCSSDC3), offset Ox0B4 ............ 1269
Register 45: ADC Sample Sequence Extended Input Multiplexer Select 3 (ADCSSEMUX3), offset

0] = O 1270
Register 46: ADC Sample Sequence 3 Sample and Hold Time (ADCSSTSH3), offset OxOBC .............. 1271
Register 47: ADC Digital Comparator Reset Initial Conditions (ADCDCRIC), offset OxDOO ................... 1272
Register 48: ADC Digital Comparator Control 0 (ADCDCCTLO), offset OXEQO ..............cceeevvieiiineiinnnnnnn. 1277
Register 49: ADC Digital Comparator Control 1 (ADCDCCTL1), offset OXEOQ4 ...........cooviiiiiiiiiiiiiiieees 1277
Register 50: ADC Digital Comparator Control 2 (ADCDCCTL2), offset OXEO8 ..........ccccoeveiiiiiiiiiiiiiiens 1277
Register 51:  ADC Digital Comparator Control 3 (ADCDCCTL3), offset OXEOC ..........cccooviiiiiiiiiiiinnn. 1277
Register 52: ADC Digital Comparator Control 4 (ADCDCCTL4), offset OXE10 ........ccoevveeeviiiiiiiiei, 1277
Register 53: ADC Digital Comparator Control 5 (ADCDCCTLS5), offset OXE14 .........cccovvviiiiiiiiiiei, 1277
Register 54: ADC Digital Comparator Control 6 (ADCDCCTLS6), offset OXE18 ...........ccoeeviiiiiiiiiinn, 1277
Register 55: ADC Digital Comparator Control 7 (ADCDCCTL7), offset OXE1C .......cooviviiiiiiiiiiiiiii. 1277
Register 56: ADC Digital Comparator Range 0 (ADCDCCMPO), offset OXE40 .........cccoooeviiiiiiiiiiiinnns 1280
Register 57: ADC Digital Comparator Range 1 (ADCDCCMP1), offset OXE44 ..........cccooiiiiiiiiiiis 1280
Register 58: ADC Digital Comparator Range 2 (ADCDCCMP2), offset OXE48 ..........cccooiiiiiiiiiininns 1280
Register 59: ADC Digital Comparator Range 3 (ADCDCCMP3), offset OXE4C ..........ccceevvviiiivinneennnnen. 1280
Register 60: ADC Digital Comparator Range 4 (ADCDCCMP4), offset OXE50 ............coeevviiiinieiinnn. 1280
Register 61: ADC Digital Comparator Range 5 (ADCDCCMP5), offset OXE54 ..........cooviviiiiiiiiiiiiiieees 1280
Register 62: ADC Digital Comparator Range 6 (ADCDCCMPG6), offset OXES8 .........ccccoooviiiiiiiiiins 1280
Register 63: ADC Digital Comparator Range 7 (ADCDCCMP7), offset OXESC .........cccooooiiiiiiiiiiines 1280
Register 64: ADC Peripheral Properties (ADCPP), offset OXFCO .........oooiiiiiiiiii e 1281
Register 65: ADC Peripheral Configuration (ADCPC), offset OXFC4 ........coooiiiiiiiiiii e, 1283
Register 66: ADC Clock Configuration (ADCCC), offset OXFC8 ..........ccooviiiiiiiiii e 1284
Universal Asynchronous Receivers/Transmitters (UARTS) .......cccccccrriirncnnsssnnssssssnssssssnsssnnnns 1285
Register 1:  UART Data (UARTDR), OffSet OX000 ........ccvuuniiiiiiiii e e e e e e e e e e e e eaes 1299
Register 2:  UART Receive Status/Error Clear (UARTRSR/UARTECR), offset 0x004 ......................... 1301
Register 3:  UART Flag (UARTFR), OffSet OX018 .....uniiiiii e 1304
Register 4:  UART IrDA Low-Power Register (UARTILPR), offset 0X020 ............coooeviiiiiiiiiniiiiiieeees 1307
Register 5:  UART Integer Baud-Rate Divisor (UARTIBRD), offset 0x024 ..., 1308
Register 6:  UART Fractional Baud-Rate Divisor (UARTFBRD), offset OX028 .............cooooiiiiiiiiiinnens 1309
Register 7:  UART Line Control (UARTLCRH), offset OX02C .........cooviiiiiiiiiii e 1310
Register 8:  UART Control (UARTCTL), offset OX030 .......uiiiiuiiiiiiii e 1312
Register 9:  UART Interrupt FIFO Level Select (UARTIFLS), offset 0X034 .........cooevvviiiiiiiiiiieiiiiieeeees 1316
Register 10:  UART Interrupt Mask (UARTIM), offset OX038 .........coooiiiiiiii e 1318
Register 11:  UART Raw Interrupt Status (UARTRIS), offset OX03C ... 1322
Register 12:  UART Masked Interrupt Status (UARTMIS), offset OX040 ..........ooooeiiiiiiiiiiiiiiieceei, 1326
Register 13:  UART Interrupt Clear (UARTICR), offset OX044 .........cooviiiiiiiii e 1330
Register 14: UART DMA Control (UARTDMACTL), offset OX048 .........ccoomiiiiiiiiiiiiiiiiiii e, 1332
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Register 15: UART 9-Bit Self Address (UART9BITADDR), offset OX0A4 .........coovviiieeiiiiiieeeeiieeeeeein, 1333
Register 16: UART 9-Bit Self Address Mask (UART9BITAMASK), offset OX0A8 ............uuiiiiieiiiieninnnnn. 1334
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Register 25: UART Peripheral Identification 2 (UARTPeriphlD2), offset OXFES8 ............ccoooiiiiiiiiinennnn. 1344
Register 26: UART Peripheral Identification 3 (UARTPeriphID3), offset OXFEC .............ccooiviiiiiiinnnn. 1345
Register 27: UART PrimeCell Identification 0 (UARTPCelllDO0), offset OXFFO ...........cccooiveiiiiiieeiiiinnnnn. 1346
Register 28: UART PrimeCell Identification 1 (UARTPCelllD1), offset OXFF4 ..........ccooviiiiiiiiiiiii, 1347
Register 29: UART PrimeCell Identification 2 (UARTPCelllD2), offset OXFF8 ...........ccooiiiiiiiiiiiiiien. 1348
Register 30: UART PrimeCell Identification 3 (UARTPCelllD3), offset OXFFC .........ccccoiiiiiiiiiiiiiiines 1349
Quad Synchronous Serial Interface (QSSI) ... 1350
Register 1:  QSSI Control 0 (SSICRO), offset OX000 ..........uuiiiiiiiieii e 1369
Register 2:  QSSI Control 1 (SSICR1), offset OX004 ........oouiiiiii e 1371
Register 3:  QSSI Data (SSIDR), offset OX008 ..........uuiiiiiiiiiei e 1373
Register 4:  QSSI Status (SSISR), offSet OX00C ........iiiiiiiiie e 1374
Register 5:  QSSI Clock Prescale (SSICPSR), offset 0X010 ......uuuiiiieiiiiiiiii e 1376
Register 6:  QSSI Interrupt Mask (SSIIM), offset OX014 ... e 1377
Register 7:  QSSI Raw Interrupt Status (SSIRIS), offset OX018 ..., 1379
Register 8:  QSSI Masked Interrupt Status (SSIMIS), offset OX01C ..., 1381
Register 9:  QSSI Interrupt Clear (SSIICR), offset OX020 .........ccuiiiiiiiiiieii e 1383
Register 10: QSSI DMA Control (SSIDMACTL), offset OX024 ..........couiiiiiiiiieeiiii e 1384
Register 11:  QSSI Peripheral Properties (SSIPP), offset OXFCO ..........ccooiiiiiiiiiiiiiiiiii e, 1385
Register 12:  QSSI Clock Configuration (SSICC), offset OXFC8 ..........uiiiiiiiiiiii e 1386
Register 13: QSSI Peripheral Identification 4 (SSIPeriphlD4), offset OXFDO ...........ccciiiiiiiiiiiiiiiiiees 1387
Register 14: QSSI Peripheral Identification 5 (SSIPeriphlD5), offset OXFD4 ..........ccooviiiiiiiiiiiiiiiees 1388
Register 15: QSSI Peripheral Identification 6 (SSIPeriphlD6), offset OXFD8 ...........cccciiiiiiiiiiiiiiiiiees 1389
Register 16: QSSI Peripheral Identification 7 (SSIPeriphlD7), offset OXFDC ..........cooiiiiiiiiiiiieiiiineeees 1390
Register 17:  QSSI Peripheral Identification 0 (SSIPeriphID0), offset OXFEO ..., 1391
Register 18: QSSI Peripheral Identification 1 (SSIPeriphlD1), offset OXFE4 ..., 1392
Register 19:  QSSI Peripheral Identification 2 (SSIPeriphlD2), offset OXFE8 .............ccooiiiiiiiiiin. 1393
Register 20: QSSI Peripheral Identification 3 (SSIPeriphlD3), offset OXFEC ............cccoiiiiiiiiiiiiiiiniees 1394
Register 21:  QSSI PrimeCell Identification 0 (SSIPCelllD0), offset OXFFO .........ccovviiiiiiiiiiiiiiieees 1395
Register 22: QSSI PrimeCell Identification 1 (SSIPCelllD1), offset OXFF4 .........ccooiiiiiiiiiiiiieeeee 1396
Register 23: QSSI PrimeCell Identification 2 (SSIPCelllD2), offset OXFF8 ..........ccooiiiiiiiiiiiiieiiiiiiiiinnn, 1397
Register 24: QSSI PrimeCell Identification 3 (SSIPCellID3), offset OXFFC ..o, 1398
Inter-Integrated Circuit (I2C) INtErfAcCe ........ccceuieeerucemreciers s se s es s sn s se s e s s snsassssnsns 1399
Register 1:  1°C Master Slave Address (I2CMSA), offset 0X000 ............c.covueeeiieeiieeieeeee e eeeee e 1426
Register 2:  12C Master Control/Status (I2CMCS), offset OX004 ..........ccoveveeeeeeeeeeeeeeee e, 1427
Register 3:  12C Master Data (I2CMDR), 0ffset OX008 ............eeoeeeeeee oo, 1436
Register 4:  12C Master Timer Period (I2CMTPR), offset 0X00C ...........c.ccvevveeieeeereeeeee e 1437
Register 5:  12C Master Interrupt Mask (I2CMIMR), offset 0X010 ...........ccoooveveeeeeeeeeieeeeeeeee e 1439
Register 6:  1°C Master Raw Interrupt Status (I2CMRIS), offset 0X014 .............ccooverieeeeeieaeeeen 1442
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Register 7:  1°C Master Masked Interrupt Status (I2CMMIS), offset 0X018 ............cccovveeriieeicieeeeenennn, 1445
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Register 12:  12C Master Burst Length (I2CMBLEN), offset 0X030 ............c.coveoveoreeeeieaeeeeeeeeeeeenas 1453
Register 13:  12C Master Burst Count (I2CMBCNT), offset 0X034 ............ccoovveiieoeeeeeeeeeeeeeee e 1454
Register 14:  1°C Slave Own Address (I2CSOAR), 0ffset 0X800 .............c.covveeureeeieeeeieeeieeeeeeeeeeeeias 1455
Register 15:  1°C Slave Control/Status (I2CSCSR), offset 0X804 ...........cceeoeeeeeeeeeeee e, 1456
Register 16:  12C Slave Data (I2CSDR), OffS€t OX808 ...........eiueeeeeeeee oo 1459
Register 17:  12C Slave Interrupt Mask (I2CSIMR), offset OX80C ...........ccccvevveeeeeeeeeeeeeee e 1460
Register 18:  I12C Slave Raw Interrupt Status (I2CSRIS), offset 0X810 .........c.coveevieveeeieeeeeeeeeeeene 1462
Register 19:  12C Slave Masked Interrupt Status (I2CSMIS), offset 0X814 .............cccoveeeeeeieeeeeennee. 1465
Register 20:  I12C Slave Interrupt Clear (I2CSICR), offset OX818 ...........ccveveeeeeeeeeeeeeeeeeeeeeeeeee 1468
Register 21:  12C Slave Own Address 2 (I2CSOAR2), offset OX81C ........c.oovveeveeieeeeieeee e 1470
Register 22:  1°C Slave ACK Control (I2CSACKCTL), offset 0X820 .........ccccueereeireeeeieeieeeeeeeeeeaeeeanns 1471
Register 23:  12C FIFO Data (I2CFIFODATA), offset OXFOO ..........c.coveueeueeeeeeeeieeeeeeeeeeeeeeee e 1472
Register 24:  12C FIFO Control (I2CFIFOCTL), offset OXFO4 ........ccvioeeeeeeeee oo 1474
Register 25:  12C FIFO Status (I2CFIFOSTATUS), offset OXFO8 ...........ccccoeieeeeeeeeeeeeeeeee e 1476
Register 26:  12C Peripheral Properties (I2CPP), offset OXFCO ..........ccoooveeeeeeeeeeeeee e 1478
Register 27:  12C Peripheral Configuration (I2CPC), offset OXFC4 ...........ccoovvieeeeeeeeeeeeeeeeeeeee 1479
Controller Area Network (CAN) Module ..........ooooeeiiiiiiieiieees e 1480
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Register 3:  CAN Error Counter (CANERR), offset OX008 ...........cooiiiiiiiiiiiiie e 1507
Register 4:  CAN Bit Timing (CANBIT), offset OX00C ..........oiiiiiiiiiiiii e 1508
Register 5:  CAN Interrupt (CANINT), OffSet OX0T0 ....oiiiiinieii e e 1509
Register 6:  CAN Test (CANTST), OffSet OX014 ... 1510
Register 7:  CAN Baud Rate Prescaler Extension (CANBRPE), offset Ox018 ...........ccccoevviiiiiiiieinnnnen. 1512
Register 8:  CAN IF1 Command Request (CANIF1CRQ), offset 0X020 ..........cooeeiiiiiiiiiiiiiieeeeieeeiiiinnn, 1513
Register 9:  CAN IF2 Command Request (CANIF2CRQ), offset 0X080 ...........ocoeiiiiiiiiiiiiiieeeieeeiiiinnnn, 1513
Register 10: CAN IF1 Command Mask (CANIF1CMSK), offset 0X024 ...........ccooviiiiiiiiiiiiiiieee 1514
Register 11: CAN IF2 Command Mask (CANIF2CMSK), offset 0X084 ............ceiiiiiiiiiiiiiiiie e, 1514
Register 12:  CAN IF1 Mask 1 (CANIF1MSKT1), offset 0X028 ..........ccoouiiiiiiiiiieei e 1517
Register 13: CAN IF2 Mask 1 (CANIF2MSK1), offset OX088 ............coiiiiiiiiiiiiiiiei e 1517
Register 14: CAN IF1 Mask 2 (CANIF1MSK2), offset OX02C .........ccovuiieiiiiiiieiiii e e 1518
Register 15: CAN IF2 Mask 2 (CANIF2MSK2), offset OX08C .........coeeiiiiiiiiiiiiie e 1518
Register 16:  CAN IF1 Arbitration 1 (CANIF1ARB1), offset OX030 .........coooiiiiiiiiiiiiei e 1520
Register 17: CAN IF2 Arbitration 1 (CANIF2ARB1), offset 0X090 ..........ccoviiiiiiiiiiii e 1520
Register 18: CAN IF1 Arbitration 2 (CANIF1ARB2), offset 0X034 .........cooeiiiiiiiiiiiiie e 1521
Register 19: CAN IF2 Arbitration 2 (CANIF2ARB2), offset 0X094 ..........coiiiiiiiiiiiieiie e, 1521
Register 20: CAN IF1 Message Control (CANIF1MCTL), offset 0X038 .........cevvviiiiiiiiiiieeii e 1523
Register 21: CAN IF2 Message Control (CANIF2MCTL), offset 0X098 ..........ccovviiieiiiiiiiieiie e 1523
Register 22: CAN IF1 Data A1 (CANIF1DA1), offset OX03C .....ouuuuiiiiiieiieieie e 1526
Register 23: CAN IF1 Data A2 (CANIF1DA2), offset OX040 ........uuuiiiieeiiieeeiiie e 1526
Register 24: CAN IF1 Data B1 (CANIF1DB1), offset OX044 ........cooiiiiiiii e 1526
Register 25: CAN IF1 Data B2 (CANIF1DB2), offset OX048 .........uuiiiiiiiiiiiiiiiiie e 1526
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Register 26: CAN IF2 Data A1 (CANIF2DA1), offset OX09C ........iiiiiiiiei e 1526
Register 27: CAN IF2 Data A2 (CANIF2DA2), offset OXOAD .......ocuuumiiiieiiieiiiiie e 1526
Register 28: CAN IF2 Data B1 (CANIF2DB1), offset OXOA4 ..o 1526
Register 29: CAN IF2 Data B2 (CANIF2DB2), offset OXOAS8 ..........uuuiiiiiiiiieiiie e 1526
Register 30: CAN Transmission Request 1 (CANTXRQ1), offset OX100 ........ccoeviiiiiiiiiiiiiiiiiieeeiiieeeees 1527
Register 31: CAN Transmission Request 2 (CANTXRQ2), offset OX104 ........cooviiiiiiiiiiiiieiie e 1527
Register 32: CAN New Data 1 (CANNWDAT1), offset OX120 ........oiiiiiiiieeiiiii e 1528
Register 33: CAN New Data 2 (CANNWDA2), offset OX124 .........oiiiiiiiiieii e 1528
Register 34: CAN Message 1 Interrupt Pending (CANMSG1INT), offset 0X140 .........ccooveiiiiiiiiiiiiinnenes 1529
Register 35: CAN Message 2 Interrupt Pending (CANMSG2INT), offset 0xX144 .........cccoeeiiiiiiiiiiiinnenes 1529
Register 36: CAN Message 1 Valid (CANMSG1VAL), offset OX160 .........ccoevniiiiieiiiiiiiieeee e, 1530
Register 37: CAN Message 2 Valid (CANMSG2VAL), offset OX164 ...........coviiiiiiiiiiiiieeeeeee e, 1530
Ethernet CONtroller ... 1531
Register 1:  Ethernet MAC Configuration (EMACCFG), offset 0X000 ..........covevvieiiiieiieeieeee e, 1595
Register 2:  Ethernet MAC Frame Filter (EMACFRAMEFLTR), offset 0X004 .............ccooeeiiiiieiiieinnns 1602
Register 3:  Ethernet MAC Hash Table High (EMACHASHTBLH), offset 0x008 ..............ccoiveviiiiieens 1606
Register 4:  Ethernet MAC Hash Table Low (EMACHASHTBLL), offset OX00C .............cccoiiiiiiiiiinneann. 1607
Register 5:  Ethernet MAC MII Address (EMACMIIADDRY), offset OX010 ........ccccviiiiiiiiiiiiiiiiecie, 1608
Register 6:  Ethernet MAC MII Data Register (EMACMIIDATA), offset OX014 ..........ccooiiiiiiiiiiiiiiines 1610
Register 7:  Ethernet MAC Flow Control (EMACFLOWCTL), offset OX018 .........ccoovviiiiiiiieiiieee e 1611
Register 8:  Ethernet MAC VLAN Tag (EMACVLANTG), offset OX01C ........cooeeiviiiiiiiiiieeeeeee e 1613
Register 9:  Ethernet MAC Status (EMACSTATUS), offset 0X024 ..........coovviiiiiiiiieeeeeieeeee e 1615
Register 10: Ethernet MAC Remote Wake-Up Frame Filter (EMACRWUFF), offset 0x028 ................... 1618
Register 11:  Ethernet MAC PMT Control and Status Register (EMACPMTCTLSTAT), offset 0x02C ..... 1619
Register 12: Ethernet MAC Raw Interrupt Status (EMACRIS), offset 0x038 ...........ccocviiiiiiiiiiiiiiiiineees 1621
Register 13: Ethernet MAC Interrupt Mask (EMACIM), offset OX03C ...........ccoeviiiiiiiiiiii e, 1623
Register 14: Ethernet MAC Address 0 High (EMACADDROH), offset 0x040 .............cooieiiiiiiiiiieiiiee. 1624
Register 15: Ethernet MAC Address 0 Low Register (EMACADDROL), offset 0x044 .............cccvvuveeeenn. 1625
Register 16: Ethernet MAC Address 1 High (EMACADDR1H), offset Ox048 .........cccooiiiiiiiiiiiieeen. 1626
Register 17: Ethernet MAC Address 1 Low (EMACADDRA1L), offset 0X04C ..........ocoeeiiiiiiiiiiiiiiiiinees 1628
Register 18: Ethernet MAC Address 2 High (EMACADDR2H), offset 0X050 ...........cocvuiiiieeiiiieiiiiinnnn. 1629
Register 19: Ethernet MAC Address 2 Low (EMACADDR2L), offset 0X054 .........cccvvvviieeiiiieiiiieeeieeen, 1631
Register 20: Ethernet MAC Address 3 High (EMACADDRS3H), offset 0X058 .............cccoeeiiiiiiiiieiineen. 1632
Register 21:  Ethernet MAC Address 3 Low (EMACADDRS3L), offset 0X05C .........ccoevveiiiieiiiiiieeeiiinees 1634
Register 22: Ethernet MAC Watchdog Timeout (EMACWDOGTO), offset OXODC ..........ocoevviiieiiiiinnenens 1635
Register 23: Ethernet MAC MMC Control (EMACMMCCTRL), offset OX100 ..........cccovviiiiiiiiiiiiiiiiieeees 1636
Register 24: Ethernet MAC MMC Receive Raw Interrupt Status (EMACMMCRXRIS), offset 0x104 ...... 1639
Register 25: Ethernet MAC MMC Transmit Raw Interrupt Status (EMACMMCTXRIS), offset 0x108 ..... 1641
Register 26: Ethernet MAC MMC Receive Interrupt Mask (EMACMMCRXIM), offset 0x10C ................ 1643
Register 27: Ethernet MAC MMC Transmit Interrupt Mask (EMACMMCTXIM), offset 0x110 ................. 1645
Register 28: Ethernet MAC Transmit Frame Count for Good and Bad Frames (EMACTXCNTGB), offset
0GB TS SSSPPPPRPT 1647
Register 29: Ethernet MAC Transmit Frame Count for Frames Transmitted after Single Collision
(EMACTXCNTSCOL), 0ffs€t OXTAC ... e e e e e e eeeenes 1648
Register 30: Ethernet MAC Transmit Frame Count for Frames Transmitted after Multiple Collisions
(EMACTXCNTMCOL), OffSet OXT150 ...eieeeiiiieee e eeeeeeeeees 1649
Register 31: Ethernet MAC Transmit Octet Count Good (EMACTXOCTCNTG), offset 0x164 ............... 1650
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Register 32: Ethernet MAC Receive Frame Count for Good and Bad Frames (EMACRXCNTGB), offset

L0 1 ST 1651
Register 33: Ethernet MAC Receive Frame Count for CRC Error Frames (EMACRXCNTCRCERR), offset

0G0 1 PR 1652
Register 34: Ethernet MAC Receive Frame Count for Alignment Error Frames (EMACRXCNTALGNERR),

Lo ET= A0 L 1653
Register 35: Ethernet MAC Receive Frame Count for Good Unicast Frames (EMACRXCNTGUNI), offset

0G0 SRR 1654
Register 36: Ethernet MAC VLAN Tag Inclusion or Replacement (EMACVLNINCREP), offset 0x584 .... 1655
Register 37: Ethernet MAC VLAN Hash Table (EMACVLANHASH), offset 0x588 ............ccccccoieiinn. 1657
Register 38: Ethernet MAC Timestamp Control (EMACTIMSTCTRL), offset 0x700 ............cccoeeevevnnnnn.. 1658
Register 39: Ethernet MAC Sub-Second Increment (EMACSUBSECINC), offset 0x704 ....................... 1662
Register 40: Ethernet MAC System Time - Seconds (EMACTIMSEC), offset OX708 ...........cc.ocoeeiiiees 1663
Register 41: Ethernet MAC System Time - Nanoseconds (EMACTIMNANO), offset 0x70C .................. 1664
Register 42: Ethernet MAC System Time - Seconds Update (EMACTIMSECU), offset 0x710 .............. 1665
Register 43: Ethernet MAC System Time - Nanoseconds Update (EMACTIMNANOU), offset 0x714 .... 1666
Register 44: Ethernet MAC Timestamp Addend (EMACTIMADD), offset 0X718 ........ccoeeviviiiieiiiinnenenn. 1667
Register 45: Ethernet MAC Target Time Seconds (EMACTARGSEC), offset OX71C .........ccoiiiiiinnnnnnn. 1668
Register 46: Ethernet MAC Target Time Nanoseconds (EMACTARGNANO), offset 0x720 ................... 1669
Register 47: Ethernet MAC System Time-Higher Word Seconds (EMACHWORDSEC), offset 0x724 .... 1670
Register 48: Ethernet MAC Timestamp Status (EMACTIMSTAT), offset 0X728 ..........ccoovvvviveiiiievinnnnnn. 1671
Register 49: Ethernet MAC PPS Control (EMACPPSCTRL), offset 0X72C .........cccoiviiiieeiiiieiiieeeieee, 1672
Register 50: Ethernet MAC PPSO Interval (EMACPPSOINTVL), offset OX760 ...........ccoevevviviiieeiiiiieees 1675
Register 51:  Ethernet MAC PPS0 Width (EMACPPSOWIDTH), offset OX764 ...........cccuuviiiiiieiiiieiiiinnnnn. 1676
Register 52: Ethernet MAC DMA Bus Mode (EMACDMABUSMOD), offset OXCOO ...........ccccoveeeeiineees 1677
Register 53: Ethernet MAC Transmit Poll Demand (EMACTXPOLLD), offset OXC04 ............ccccvviieeennn. 1681
Register 54: Ethernet MAC Receive Poll Demand (EMACRXPOLLD), offset OxCO8 .............cccoeeeennnene. 1682
Register 55: Ethernet MAC Receive Descriptor List Address (EMACRXDLADDR), offset OxCOC ......... 1683
Register 56: Ethernet MAC Transmit Descriptor List Address (EMACTXDLADDR), offset 0xC10 ......... 1684
Register 57: Ethernet MAC DMA Interrupt Status (EMACDMARIS), offset OXC14 .........ccoeviviiiiinienenn. 1685
Register 58: Ethernet MAC DMA Operation Mode (EMACDMAOPMODE), offset OXC18 ..................... 1691
Register 59: Ethernet MAC DMA Interrupt Mask Register (EMACDMAIM), offset 0XC1C ..................... 1696
Register 60: Ethernet MAC Missed Frame and Buffer Overflow Counter (EMACMFBOC), offset

OXC20 .ttt ettt et e et e e e e e e eeenn 1699
Register 61: Ethernet MAC Receive Interrupt Watchdog Timer (EMACRXINTWDT), offset 0xC24 ....... 1700
Register 62: Ethernet MAC Current Host Transmit Descriptor (EMACHOSTXDESC), offset 0xC48 ...... 1701
Register 63: Ethernet MAC Current Host Receive Descriptor (EMACHOSRXDESC), offset 0xC4C ...... 1702
Register 64: Ethernet MAC Current Host Transmit Buffer Address (EMACHOSTXBA), offset 0xC50 .... 1703
Register 65: Ethernet MAC Current Host Receive Buffer Address (EMACHOSRXBA), offset 0xC54 ..... 1704
Register 66: Ethernet MAC Peripheral Property Register (EMACPP), offset OXFCO .............cccoeveennnnene. 1705
Register 67: Ethernet MAC Peripheral Configuration Register (EMACPC), offset 0xFC4 ..................... 1706
Register 68: Ethernet MAC Clock Configuration Register (EMACCC), offset OXFC8 ..........cccoeevviineees 1710
Register 69: Ethernet PHY Raw Interrupt Status (EPHYRIS), offset OXFDO ...........cccooviiiiiiiiiiiiiinieees 1711
Register 70:  Ethernet PHY Interrupt Mask (EPHYIM), offset OXFD4 ..., 1712
Register 71:  Ethernet PHY Masked Interrupt Status and Clear (EPHYMISC), offset OxFDS8 ................. 1713
Register 72: Ethernet PHY Basic Mode Control - MRO (EPHYBMCR), address 0x000 ...............ccouv.eee. 1714
Register 73: Ethernet PHY Basic Mode Status - MR1 (EPHYBMSR), address 0x001 .......................... 1716
Register 74: Ethernet PHY Identifier Register 1 - MR2 (EPHYID1), address 0x002 .............ccccevvvunnnnnes 1719
Register 75: Ethernet PHY Identifier Register 2 - MR3 (EPHYID2), address 0x003 .............ccoceeevineees 1720
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Register 76: Ethernet PHY Auto-Negotiation Advertisement - MR4 (EPHYANA), address 0x004 .......... 1721
Register 77: Ethernet PHY Auto-Negotiation Link Partner Ability - MR5 (EPHYANLPA), address

000 L TR 1723
Register 78: Ethernet PHY Auto-Negotiation Expansion - MR6 (EPHYANER), address 0x006 ............. 1725
Register 79: Ethernet PHY Auto-Negotiation Next Page TX - MR7 (EPHYANNPTR), address 0x007 .... 1726
Register 80: Ethernet PHY Auto-Negotiation Link Partner Ability Next Page - MR8 (EPHYANLNPTR),

AAArESS OX008 ...ttt 1728
Register 81: Ethernet PHY Configuration 1 - MR9 (EPHYCFG1), address 0x009 ..............coccevieeennnnnnn. 1730
Register 82: Ethernet PHY Configuration 2 - MR10 (EPHYCFG2), address OX00A ..........cccooevevviienenne. 1733
Register 83: Ethernet PHY Configuration 3 - MR11 (EPHYCFG3), address Ox00B .............ccoccevviieeens 1735
Register 84: Ethernet PHY Register Control - MR13 (EPHYREGCTL), address 0x00D ............cc......... 1737
Register 85: Ethernet PHY Address or Data - MR14 (EPHYADDAR), address Ox00E .......................... 1739
Register 86: Ethernet PHY Status - MR16 (EPHYSTS), address OX010 ........ocovviiiiiiiiieeii e, 1740
Register 87: Ethernet PHY Specific Control- MR17 (EPHYSCR), address 0X011 .........ccoooviiiiiiiinnnnen, 1743
Register 88: Ethernet PHY MIl Interrupt Status 1 - MR18 (EPHYMISR1), address 0x012 .................... 1746
Register 89: Ethernet PHY MII Interrupt Status 2 - MR19 (EPHYMISR2), address Ox013 .................... 1749
Register 90: Ethernet PHY False Carrier Sense Counter - MR20 (EPHYFCSCR), address 0x014 ........ 1752
Register 91: Ethernet PHY Receive Error Count - MR21 (EPHYRXERCNT), address 0x015 ............... 1753
Register 92: Ethernet PHY BIST Control - MR22 (EPHYBISTCR), address 0x016 ..............cccvvevvnnnnee. 1754
Register 93: Ethernet PHY LED Control - MR24 (EPHYLEDCR), address Ox018 ................cceveeinnnnnnn. 1757
Register 94: Ethernet PHY Control - MR25 (EPHYCTL), address 0X019 ..........cooveviiiiiieiiiiiieeeeiin e 1758
Register 95: Ethernet PHY 10Base-T Status/Control - MR26 (EPHY10BTSC), address OxO1A ............ 1760
Register 96: Ethernet PHY BIST Control and Status 1 - MR27 (EPHYBICSR1), address 0x01B ........... 1762
Register 97: Ethernet PHY BIST Control and Status 2 - MR28 (EPHYBICSR2), address 0x01C .......... 1763
Register 98: Ethernet PHY Cable Diagnostic Control - MR30 (EPHYCDCR), address Ox01E ............... 1764
Register 99: Ethernet PHY Reset Control - MR31 (EPHYRCR), address OX01F .............ccoeviiiiiinnnnnn. 1765
Register 100: Ethernet PHY LED Configuration - MR37 (EPHYLEDCFG), address 0x025 ..................... 1766
PN B 1 LeTo I 09610 1T o -1 = 1 Lo ] - R PP 1777
Register 1:  Analog Comparator Masked Interrupt Status (ACMIS), offset 0x000 ................cccoeeeennnnenn. 1784
Register 2:  Analog Comparator Raw Interrupt Status (ACRIS), offset 0004 ...........cccooeviiiiiieiiiiinnenns 1785
Register 3:  Analog Comparator Interrupt Enable (ACINTEN), offset OX008 ............ccccoiviiiiiiiiiiiinnnnnnn. 1786
Register 4:  Analog Comparator Reference Voltage Control (ACREFCTL), offset OX010 ..................... 1787
Register 5:  Analog Comparator Status 0 (ACSTATO0), offset 0X020 .........cceeuviiiiiiiiiieiiieeci e 1788
Register 6:  Analog Comparator Status 1 (ACSTAT1), offset 0X040 .........ccevnveiiiiiiiiiiiiec e 1788
Register 7:  Analog Comparator Status 2 (ACSTAT2), offset 0X060 .............cceeevnieiiiieiiiieiiiiieeie e, 1788
Register 8:  Analog Comparator Control 0 (ACCTLO), offset O0X024 ..........c.oveiiiiiiieeiiiiie e, 1789
Register 9:  Analog Comparator Control 1 (ACCTL1), offset OX044 ..o, 1789
Register 10:  Analog Comparator Control 2 (ACCTL2), offset 0X064 ...........oooeeiiiiiiiiiiiiiiiieeeeieeeee 1789
Register 11:  Analog Comparator Peripheral Properties (ACMPPP), offset OXFCO ...........cccoeviviiivnnn. 1791
Pulse Width Modulator (PWM) ... s sssss s s ssannnes 1793
Register 1:  PWM Master Control (PWMCTL), offset 0X000 ..........ccoouuiiiiiiiiiiieiiece e 1807
Register 2:  PWM Time Base Sync (PWMSYNC), offset 0X004 ..........ooeiiiiiiiiiiiiiieieii e 1809
Register 3:  PWM Output Enable (PWMENABLE), offset 0X008 ............coiviiiiiiiiiii e 1810
Register 4:  PWM Output Inversion (PWMINVERT), offset OX00C ..........ccocooviiiiiiiiiiieii e 1812
Register 5: PWM Output Fault (PWMFAULT), offset OX010 .......ooiiiiiiieiiiiie e 1814
Register 6: PWM Interrupt Enable (PWMINTEN), offset OX014 ..., 1816
Register 7:  PWM Raw Interrupt Status (PWMRIS), offset OX018 .........oooiiiiiiiiiii e, 1818
Register 8:  PWM Interrupt Status and Clear (PWMISC), offset OX01C ........ccooiiiiiiiiiiiieei e 1821
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Register 9:  PWM Status (PWMSTATUS), offset 0X020 ........cooviuiiiiiiiiiie e 1824
Register 10: PWM Fault Condition Value (PWMFAULTVAL), offset 0x024 ............cccoviiiiiiiiiiiiiiiineeen, 1826
Register 11: PWM Enable Update (PWMENUPD), offset 0X028 ...........cccouiiiiiiiiiiiiiiceeecei e 1828
Register 12:  PWMO Control (PWMOCTL), OffSet OX040 .......cooiiiiiieiiiii e 1832
Register 13: PWM1 Control (PWM1CTL), offset OX080 ........ccuiiieiiiiiiiiii e, 1832
Register 14: PWM2 Control (PWM2CTL), offset OXOCO .......ccovniiiiiiii e 1832
Register 15:  PWM3 Control (PWM3CTL), OffSEt OXT100 .....uuiiiiiiiiieiiiii et eai e e 1832
Register 16:  PWMO Interrupt and Trigger Enable (PWMOINTEN), offset 0x044 .............ocooiiiiiiiiiinnenens 1837
Register 17:  PWM1 Interrupt and Trigger Enable (PWM1INTEN), offset 0X084 .............ccooiiiiiiiiinnnees 1837
Register 18: PWM2 Interrupt and Trigger Enable (PWM2INTEN), offset OX0C4 .........c.oooviiiiiiiiiiinienen. 1837
Register 19: PWM3 Interrupt and Trigger Enable (PWMS3INTEN), offset 0x104 ...........ccoevviiiiiiieinnnnn. 1837
Register 20: PWMO0 Raw Interrupt Status (PWMORIS), offset 0X048 ..........cccooeiviiiiiiiiiieieeceeeee, 1840
Register 21: PWM1 Raw Interrupt Status (PWM1RIS), offset OX088 ............ccoevviiiiiiiiiiiiiiiiiieeeeiieeees 1840
Register 22: PWM2 Raw Interrupt Status (PWM2RIS), offset OX0CS8 ...........cooeiiiiiiiiiiiiiii i 1840
Register 23: PWMS3 Raw Interrupt Status (PWM3RIS), offset OX108 ...........ooiiiiiiiiiiiii e 1840
Register 24: PWMO Interrupt Status and Clear (PWMOISC), offset OX04C .........cooiieiiiiiiiiiiiiieeeei, 1842
Register 25: PWM1 Interrupt Status and Clear (PWM1ISC), offset OX08C ..........ccocevviiiiiiiiiiiiiiiiceis 1842
Register 26: PWM2 Interrupt Status and Clear (PWM2ISC), offset OXOCC ..........ccoiviiiiiiiiiiiiiiieeie, 1842
Register 27: PWM3 Interrupt Status and Clear (PWM3ISC), offset OX10C .........ccoovieiiiiiieeiiiiiieeeeeine, 1842
Register 28: PWMO Load (PWMOLOAD), offset OX050 .........ooiiiimiiiiiiiiieeeeiie e 1844
Register 29: PWM1 Load (PWM1LOAD), offset OX090 .........oiiiiiiiiiiiiiie e 1844
Register 30: PWM2 Load (PWM2LOAD), offset OX0DO0 .......cceemuumiiieeeeeieeiiiiee e et e e 1844
Register 31: PWMS3 Load (PWM3LOAD), OffSet OX110 ....covuniiiiieii e e e 1844
Register 32: PWMO Counter (PWMOCOUNT), offset OX054 ..........coivvniiiiiiiiie e 1845
Register 33: PWM?1 Counter (PWM1COUNT), offset 0X094 .........ooiiiiiiieiiiiii e 1845
Register 34: PWM2 Counter (PWM2COUNT), offset OXOD4 ..........ooiiiiiiiiiie e 1845
Register 35: PWMS3 Counter (PWM3COUNT), offset OX114 ... 1845
Register 36: PWMO Compare A (PWMOCMPA), offset 0X058 .........ccooviiiiiiiiiiiiiie e 1846
Register 37: PWM1 Compare A (PWM1CMPA), offset 0X098 .........ccovniiiiiiiiiii e, 1846
Register 38: PWM2 Compare A (PWM2CMPA), offset OXODS8 .........c.oeiiiiiiiiiiiieeeeeeeeee e, 1846
Register 39: PWM3 Compare A (PWM3CMPA), offset OXT18 .....niiiiiiiiiii e 1846
Register 40: PWMO Compare B (PWMOCMPB), offset OX05C ...........uiviiiiiiiiiiiiiiieciii e 1847
Register 41: PWM1 Compare B (PWM1CMPB), offset OX09C ............oiiiiiiiiiiiiii e 1847
Register 42: PWM2 Compare B (PWM2CMPB), offset OXODC .........ccuiiiiiiiiiieiiiie e 1847
Register 43: PWMS3 Compare B (PWM3CMPB), offset OX11C .......iiiiiiiiiiiiii e 1847
Register 44: PWMO Generator A Control (PWMOGENA), offset OX060 ............coooveiiiiiiiiiiiiiieieeeiies 1848
Register 45: PWM1 Generator A Control (PWM1GENA), offset OX0AO ........c.ocvviviiieiiiiiiieeeiie e 1848
Register 46: PWM2 Generator A Control (PWM2GENA), offset OXOEOQ ...........ccovuiiiiiiiiiiiiiiiiiieeeiieees 1848
Register 47: PWMS3 Generator A Control (PWM3GENA), offset 0X120 .........ccoooiiiiiiiiiiiieeei, 1848
Register 48: PWMO Generator B Control (PWMOGENB), offset 0X064 ...........cccouviiiiiiiiiieiiiiiieeeeeie, 1851
Register 49: PWM1 Generator B Control (PWM1GENB), offset OX0A4 .........cooovniiiiiiiiiieii e 1851
Register 50: PWM2 Generator B Control (PWM2GENB), offset OX0E4 ...........cccoeviiiiiiiiiiieee 1851
Register 51: PWM3 Generator B Control (PWM3GENB), offset 0X124 .........ccoovviiiiiiiiiiiie e, 1851
Register 52: PWMO0 Dead-Band Control (PWMODBCTL), offset OX068 ............cccoiiiiiiiiiiiiiiiiiieeecii, 1854
Register 53: PWM1 Dead-Band Control (PWM1DBCTL), offset OX0AS8 .........ccoouiiiiiiiiiiiiiiiiieeeiieeees 1854
Register 54: PWM2 Dead-Band Control (PWM2DBCTL), offset OX0ES ...........cooeeiiiiiiiiiiiiiiieeeeeeeeiinn, 1854
Register 55: PWM3 Dead-Band Control (PWM3DBCTL), offset OX128 ..........ccoevviiiiiiiiiiieeieeee e, 1854
Register 56: PWMO0 Dead-Band Rising-Edge Delay (PWMODBRISE), offset OX06C ...............cccccevnneee. 1855
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Register 57: PWM1 Dead-Band Rising-Edge Delay (PWM1DBRISE), offset OXOAC ..........cccoeevvivneenns 1855
Register 58: PWM2 Dead-Band Rising-Edge Delay (PWM2DBRISE), offset OXOEC ... 1855
Register 59: PWMS3 Dead-Band Rising-Edge Delay (PWM3DBRISE), offset 0x12C ..........ccccooeiiiiinnnin. 1855
Register 60: PWMO0 Dead-Band Falling-Edge-Delay (PWMODBFALL), offset OX070 ..........ccccoeeeenines 1856
Register 61: PWM1 Dead-Band Falling-Edge-Delay (PWM1DBFALL), offset OX0BO .............cccccevnneeeen. 1856
Register 62: PWM2 Dead-Band Falling-Edge-Delay (PWM2DBFALL), offset OXOFOQ ...............cccccevneeene. 1856
Register 63: PWM3 Dead-Band Falling-Edge-Delay (PWM3DBFALL), offset 0130 ........ccccoeveeviiinnnns 1856
Register 64: PWMO Fault Source 0 (PWMOFLTSRCO), offset OX074 .......cccouiiiiiiiiiiii e, 1857
Register 65: PWM1 Fault Source 0 (PWM1FLTSRCO), offset OX0B4 ...........oiiiiiiiiiiiii i 1857
Register 66: PWM2 Fault Source 0 (PWM2FLTSRCO), offset OXOF4 ..........oovvueiiiiieeiiieeiciee e 1857
Register 67: PWMS3 Fault Source 0 (PWM3FLTSRCO), offset 0X134 ........coovvniiiiiiiiii e 1857
Register 68: PWMO Fault Source 1 (PWMOFLTSRC1), offset OX078 .........ccovvviiiiiiiiiiiiecieeec e 1859
Register 69: PWM1 Fault Source 1 (PWM1FLTSRC1), offset OX0B8 ..........cooeiiiiiiiiiiii e 1859
Register 70: PWM2 Fault Source 1 (PWM2FLTSRC1), offset OXOF8 ............ooiiiiiiiiiiiii e, 1859
Register 71:  PWMS3 Fault Source 1 (PWM3FLTSRC1), offset OX138 ......ccooviiiiii e, 1859
Register 72:  PWMO Minimum Fault Period (PWMOMINFLTPER), offset 0X07C ...........cceeiiieeeiiieiiinnnnn. 1862
Register 73: PWM1 Minimum Fault Period (PWM1MINFLTPER), offset OXOBC ...........ccocoivviiiiiiinnen. 1862
Register 74: PWM2 Minimum Fault Period (PWM2MINFLTPER), offset OXOFC .............coovviiiiiiiiiiinnnnn. 1862
Register 75: PWMS3 Minimum Fault Period (PWM3MINFLTPER), offset 0x13C .........cccoveviiiiiieiiiiinens 1862
Register 76: PWMO Fault Pin Logic Sense (PWMOFLTSEN), offset 0X800 ............ccccoiiiiiiiiiiiiiiiineeees 1863
Register 77: PWM1 Fault Pin Logic Sense (PWM1FLTSEN), offset 0x880 ...........ccccoiiiiiiiiiiiiiiiiinieees 1863
Register 78: PWM2 Fault Pin Logic Sense (PWM2FLTSEN), offset 0X900 ...........cccooiiiiiiiiiiieiiiiinieees 1863
Register 79: PWM3 Fault Pin Logic Sense (PWM3FLTSEN), offset 0X980 ..........cccovvviiiveiiiieiiineeiieee, 1863
Register 80: PWMO Fault Status 0 (PWMOFLTSTATO), offset 0X804 ...........eoviiiiiiiiiiiiiiiieeeeceeeii 1864
Register 81: PWM1 Fault Status 0 (PWM1FLTSTATO), offset 0X884 ..........coeiiiiiiiiiiiiieiiiieeeeee e 1864
Register 82: PWM2 Fault Status 0 (PWM2FLTSTATO), offset 0X904 ..........oviiiiiiiiiiiieeeeei e 1864
Register 83: PWM3 Fault Status 0 (PWM3FLTSTATO), offset 0X984 ..........uiiiiiieiiiicii e 1864
Register 84: PWMO Fault Status 1 (PWMOFLTSTAT1), offset 0X808 ..........uiiiiiiiiiiiiiiis e 1866
Register 85: PWM1 Fault Status 1 (PWM1FLTSTAT1), offset OX888 .........ccviiiiiiiiiiiiee e, 1866
Register 86: PWM2 Fault Status 1 (PWM2FLTSTAT1), offset 0X908 ...........oiiiiiiiiiiiiiiiieeeeei 1866
Register 87: PWMS3 Fault Status 1 (PWM3FLTSTAT1), offset 0X988 ..........oviiiiiiiiiiiiieeeeeeeee e 1866
Register 88: PWM Peripheral Properties (PWMPP), offset OXFCO ..........ccouiiiiiiiiiiiiiiiie e 1869
Register 89: PWM Clock Configuration (PWMCC), offset OXFC8 ..........ccoouiiiiiiiiiiiiii e 1871
Quadrature Encoder Interface (QEI) .........oocccoommiiiiiiicccerrrr e s e 1872
Register 1:  QEI Control (QEICTL), offset OX000 ..........ccoiumiiiiiiiie i 1879
Register 2:  QEI Status (QEISTAT), offset OX004 ... .o e 1882
Register 3:  QEI Position (QEIPOS), offset 0X008 ..........coouuiiiiiiiiiei e 1883
Register 4:  QEl Maximum Position (QEIMAXPOS), offset OX00C .........ccoouiiiiiiiiiiieiie e, 1884
Register 5:  QEI Timer Load (QEILOAD), offset OX010 ......uuniiiiiiiieeiiie e 1885
Register 6:  QEI Timer (QEITIME), OffSet OX014 ....oouutiiiiiiii e 1886
Register 7:  QEI Velocity Counter (QEICOUNT), offset OX018 .......coooviiiiiii e 1887
Register 8:  QEI Velocity (QEISPEED), offset OXO1C .....oouiiiiii e 1888
Register 9:  QEI Interrupt Enable (QEIINTEN), offset 0X020 ..........ccoouiiiiiiiiii e 1889
Register 10: QEI Raw Interrupt Status (QEIRIS), offset OX024 ...........ooiiiiiiiii e, 1891
Register 11:  QEI Interrupt Status and Clear (QEIISC), offset OX028 ..........cccoiiiiiiiiiiiiiiie e, 1893
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Revision History

The revision history table notes changes made between the indicated revisions of the
TM4C129ENCPDT data sheet.

Table 1. Revision History

Date

Revision

Description

June 2014

15863.2743

In ADC chapter, clarified section "Sample and Hold Window Control".

In SSI chapter:
— Noted that during idle periods the transmit data line SSInTx is tristated.
— Added clarification to uDMA section about wait states.

In Ethernet chapter:
— Corrected functional description of DMA descriptors.
Added description of Receive Checksum Offload Engine.

In Electrical Characteristics chapter:

— In"Power and Brown-Out Levels" table, updated Vpgr with characterized values.

— In"PIOSC Clock Characteristics" table, clarified Fp,ogc values.

— In"Low-Frequency Internal Oscillator Characteristics" table, updated F| r,o5c with characterized
values.

— In"Main Oscillator Input Characteristics" table, removed Pending Characterization footnote.

— In"ADC Electrical Characteristics for ADC at 1 Msps" table, updated Max value for VINgy,.

— In"ADC Electrical Characteristics for ADC at 2 Msps" table, updated values for VINgy, R,
fconys Tss Tit, and the Dynamic Characteristics.

— In"Current Consumption" table, updated values that were pending.

In Package Information appendix:
— Moved Orderable Part Numbers table to addendum.
— Deleted Packaging Materials section and put into separate packaging document.

Additional minor data sheet clarifications and corrections.

April 2014

15802.2729

In the System Control chapter:

— Clarified Hibernation Module reset section.

— Added clarifications in Deep-Sleep Mode section.

— Added reset for DID1 register.

— Corrected description for RESC register, and changed bit 6 HIB Reset to reserved.

— Added note to DSSYSDIV bit in DSCLKCFG register that values 0x0 and 0x1 should not be
used.

— Added clarification to FLASHPM bit in DSLPPWRCFG register when using the LFIOSC as the
Deep-Sleep clock source.

— Added four registers, UNIQUEIDn, which combined provide a 128-bit unique identifier for each
device.

In the Hibernation chapter, added clarification to Hibernation Control (HIBCTL) register about
External Wake and Interrupt Pin Enable bit.

In the Internal Memory chapter, added information on soft reset handling to the EEPROM section.

In the GPIO chapter:

— Replaced table GPIO Pins With Non-Zero Reset Values with table GPIO Pins With Special
Considerations.

— Added note about preventing false interrupts.

In the Timer chapter, clarified behavior of TnMIE and TnCINTD bits in the GPTM Timer n Mode
(GPTMTnMR) registers.

In the ADC chapter:
— Corrected ADC maximum sample rate to two million samples/second.

June 18, 2014
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Table 1. Revision History (continued)

Date Revision |Description

— Corrected figure ADC Input Equivalency.
— Removed Dither Enable bit and corrected reset for ADCCTL register.

m In the UART chapter, clarified that for a receive timeout, the RTIM bit in the UARTIM register must
be set to see the RTMIS and RTRIS status in the UARTMIS and UARTRIS registers.

m In the SSI chapter:
— Clarified Receive FIFO operation.
— Clarified DMA operation.
— Removed End of Transmission (EOT) bit 4 from QSSI Control 1 (SSICR1) register.

m In the Ethernet chapter, clarified Initialization and Configuration.

m Inthe USB chapter, added important note that when configured as a bus-powered Device, the USB
can operate in SUSPEND mode but produces a higher power draw than required to be compliant.

m In the Electrical Characteristics chapter:

— In Reset Characteristics table, updated internal reset time parameter values.

— In PIOSC Clock Characteristics table, updated parameter values.

— In Hibernation External Oscillator (XOSC) Input Characteristics table, removed parameter CO
Crystal shunt capacitance.

— Updated Crystal Parameters table.

— In Hibernation Module Tamper I/O Characteristics table, updated TMPRn pull-up resistor
parameter values.

— In Flash Memory Characteristics table, updated Tprpggs NOM value.

— In EEPROM Characteristics table, added values for Read access time and removed EEPROM
recovery Power-On Reset delay parameter.

— In EPI PSRAM Interface Characteristics table, updated Min value for EPI_CLK period.

— In ADC Electrical Characteristics at 1 Msps table, updated values for Vppc )y parameter.

— Corrected ADC Input Equivalency diagram.

— In Bi- and Quad-SSI Characteristics table, added clarifying footnotes.

— Added PWM Timing Characteristics table.

— Updated Current Consumption table.

— In Peripheral Current Consumption table, updated Ippgpmac Nom value.

m In Package Information appendix:
— Updated Orderable Devices section to reflect silicon revision 3 part numbers.
— Added Device Nomenclature section.

Deleted packaging materials section and put into separate document.

m Additional minor data sheet clarifications and corrections.

December 2013 | 15638.2711 |m Changed NDA (Non-Disclosure Agreement) footer to indicate NDA only applies to USB content.

m In System Control chapter:
— Added sections "Optional Clock Output Signal (DIVSCLK)" and "Hardware System Service

Request".

— Removed some registers and bits:

» LDORDRIS bit from Raw Interrupt Status (RIS) register, LDORD IM bit from Interrupt Mask
Control (IMC) register, and LDORDMI S bit from Masked Interrupt Status and Clear (MISC)
register

* Deep Sleep Mode Memory Timing Register 0 for Main Flash and EEPROM
(DSMEMTIMO) register

* LDO Power Calibration (LDOPCAL) register

+ LDO Sleep Power Control (LDOSPCTL) register

* LMINERR bit from Sleep/Deep-Sleep Power Mode Status (SDPMST) register

— Added LDOSME, TSPDE, P10SCPDE, SRAMSM, SRAMLPM, FLASHLPM, and LDOSEQ bits in

SYSPROP register.

m In Internal Memory chapter:
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Table 1. Revision History (continued)

Date Revision |Description

— Added subsections to "Flash Memory" section about Execute-Only Protection, Read-Only
Protection and Permanently Disabling Debug.

— Removed INVPL bit from EEPROM Done Status (EEDONE) register.

— Updated table "MEMTIMO Register Configuration vs. Frequency" with lower wait states, and
improved performance values.

— Added EEPROM initialization code to "EEPROM Initialization and Configuration" section.

m Inthe ADC chapter:
— Added section "Sample and Hold Window Control" and clarified section "Sample Phase Control".
Clarified description of ADC Sample Phase Control (ADCSPC) register.

m Updated Electrical Characteristics chapter based on characterization information received.

m Additional minor data sheet clarifications and corrections.

October 2013 15440.2698 |Initial release of NDA data sheet.
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About This Document

About This Document

This data sheet provides reference information for the TM4C129ENCPDT microcontroller, describing
the functional blocks of the system-on-chip (SoC) device designed around the ARM® Cortex™-M4F
core.

Audience

This manual is intended for system software developers, hardware designers, and application
developers.

About This Manual

This document is organized into sections that correspond to each major feature.

Related Documents

The following related documents are available on the Tiva™ C Series web site at
http://www.ti.com/tiva-c:

Tiva™ C Series TM4C129x Silicon Errata (literature number SPMZ850)

TivaWare™ Boot Loader for C Series User's Guide (literature number SPMU301)
TivaWare™ Graphics Library for C Series User's Guide (literature number SPMU300)
TivaWare™ for C Series Release Notes (literature number SPMU299)

TivaWare™ Peripheral Driver Library for C Series User's Guide (literature number SPMU298)
TivaWare™ USB Library for C Series User's Guide (literature number SPMU297)

Tiva™ C Series TM4C129x ROM User’s Guide (literature number SPMU363)

The following related documents may also be useful:

ARM® Cortex™-M4 Errata (literature number SPMZ637)
ARM® Cortex™-M4 Technical Reference Manual

ARM® Debug Interface V5 Architecture Specification

ARM® Embedded Trace Macrocell Architecture Specification

Cortex™-M4 instruction set chapter in the ARM® Cortex™-M4 Devices Generic User Guide
(literature number ARM DUI 0553A)

IEEE Standard 1149.1-Test Access Port and Boundary-Scan Architecture

This documentation list was current as of publication date. Please check the web site for additional
documentation, including application notes and white papers.
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Documentation Conventions

This document uses the conventions shown in Table 2 on page 53.

Table 2. Documentation Conventions

Notation Meaning

General Register Notation

REGISTER APB registers are indicated in uppercase bold. For example, PBORCTL is the Power-On and
Brown-Out Reset Control register. If a register name contains a lowercase n, it represents more
than one register. For example, SRCRn represents any (or all) of the three Software Reset Control
registers: SRCR0O, SRCR1 , and SRCR2.

bit A single bit in a register.
bit field Two or more consecutive and related bits.
offset Oxnnn A hexadecimal increment to a register's address, relative to that module's base address as specified

in Table 2-4 on page 109.

Register N Registers are numbered consecutively throughout the document to aid in referencing them. The
register number has no meaning to software.

reserved Register bits marked reserved are reserved for future use. In most cases, reserved bits are set to
0; however, user software should not rely on the value of a reserved bit. To provide software
compatibility with future products, the value of a reserved bit should be preserved across a
read-modify-write operation.

Yy:Xxx The range of register bits inclusive from xx to yy. For example, 31:15 means bits 15 through 31 in
that register.

Register Bit/Field This value in the register bit diagram indicates whether software running on the controller can

Types change the value of the bit field.

RC Software can read this field. The bit or field is cleared by hardware after reading the bit/field.

RO Software can read this field. Always write the chip reset value.

RW Software can read or write this field.

RWC Software can read or write this field. Writing to it with any value clears the register.

RwW1C Software can read or write this field. A write of a 0 to a W1C bit does not affect the bit value in the

register. A write of a 1 clears the value of the bit in the register; the remaining bits remain unchanged.

This register type is primarily used for clearing interrupt status bits where the read operation provides
the interrupt status and the write of the read value clears only the interrupts being reported at the
time the register was read.

RW1S Software can read or write a 1 to this field. A write of a 0 to a RW1S bit does not affect the bit value
in the register.

Ww1C Software can write this field. A write of a 0 to a W1C bit does not affect the bit value in the register.
A write of a 1 clears the value of the bit in the register; the remaining bits remain unchanged. A
read of the register returns no meaningful data.

This register is typically used to clear the corresponding bit in an interrupt register.

WO Only a write by software is valid; a read of the register returns no meaningful data.
Register Bit/Field This value in the register bit diagram shows the bit/field value after any reset, unless noted.
Reset Value

0 Bit cleared to 0 on chip reset.

1 Bit set to 1 on chip reset.

- Nondeterministic.

Pin/Signal Notation

[] Pin alternate function; a pin defaults to the signal without the brackets.
pin Refers to the physical connection on the package.
signal Refers to the electrical signal encoding of a pin.
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Table 2. Documentation Conventions (continued)

Notation

Meaning

assert a signal

Change the value of the signal from the logically False state to the logically True state. For active
High signals, the asserted signal value is 1 (High); for active Low signals, the asserted signal value
is 0 (Low). The active polarity (High or Low) is defined by the signal name (see SIGNAL and STGNAL
below).

deassert a signal

Change the value of the signal from the logically True state to the logically False state.

STGNAL

Signal names are in uppercase and in the Courier font. An overbar on a signal name indicates that
it is active Low. To assert STGNAL is to drive it Low; to deassert STGNAL is to drive it High.

SIGNAL Signal names are in uppercase and in the Courier font. An active High signal has no overbar. To
assert SIGNAL is to drive it High; to deassert SIGNAL is to drive it Low.

Numbers

X An uppercase X indicates any of several values is allowed, where X can be any legal pattern. For
example, a binary value of 0X00 can be either 0100 or 0000, a hex value of 0xX is 0x0 or 0x1, and
SO on.

0x Hexadecimal numbers have a prefix of Ox. For example, OxO0FF is the hexadecimal number FF.

All other numbers within register tables are assumed to be binary. Within conceptual information,
binary numbers are indicated with a b suffix, for example, 1011b, and decimal numbers are written
without a prefix or suffix.
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1 Architectural Overview

Texas Instrument's Tiva™ C Series microcontrollers provide designers a high-performance ARM®
Cortex™-M-based architecture with a broad set of integration capabilities and a strong ecosystem
of software and development tools. Targeting performance and flexibility, the Tiva™ C Series
architecture offers a 120 MHz Cortex-M with FPU, a variety of integrated memories and multiple
programmable GPIO. Tiva™ C Series devices offer consumers compelling cost-effective solutions
by integrating application-specific peripherals and providing a comprehensive library of software
tools which minimize board costs and design-cycle time. Offering quicker time-to-market and cost
savings, the Tiva™ C Series microcontrollers are the leading choice in high-performance 32-bit
applications.

This chapter contains an overview of the Tiva™ C Series microcontrollers as well as details on the
TM4C129ENCPDT microcontroller:

“Tiva™ C Series Overview” on page 55

“TM4C129ENCPDT Microcontroller Overview” on page 56
“TM4C129ENCPDT Microcontroller Features” on page 59
“TM4C129ENCPDT Microcontroller Hardware Details” on page 84
“Kits” on page 84

“Support Information” on page 85

1.1 Tiva™ C Series Overview

The Tiva™ C Series ARM Cortex-M4 microcontrollers provide top performance and advanced
integration. The product family is positioned for cost-effective applications requiring significant control
processing and connectivity capabilities such as:

m Industrial communication equipment

m Network appliances, gateways & adapters
m Residential & commercial site monitoring & control
m Remote connectivity & monitoring

m Security/access systems

m HMI control panels

m Factory automation control

m Test and measurement equipment

m Fire & security systems

m Motion control & power inversion

m Medical instrumentation

m Gaming equipment

m Electronic point-of-sale (POS) displays

m  Smart Energy/Smart Grid solutions

m Intelligent lighting control

m Vehicle tracking

Tiva™ C Series microcontrollers integrate a large variety of rich communication features to enable
a new class of highly connected designs with the ability to allow critical, real-time control between
performance and power. The microcontrollers feature integrated communication peripherals along
with other high-performance analog and digital functions to offer a strong foundation for many
different target uses, spanning from human machine interface to networked system management
controllers.
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In addition, Tiva™ C Series microcontrollers offer the advantages of ARM's widely available
development tools, System-on-Chip (SoC) infrastructure, and a large user community. Additionally,
these microcontrollers use ARM's Thumb®-compatible Thumb-2 instruction set to reduce memory
requirements and, thereby, cost. Finally, the TM4C129ENCPDT microcontroller is code-compatible
to all members of the extensive Tiva™ C Series, providing flexibility to fit precise needs.

Texas Instruments offers a complete solution 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.

1.2 TM4C129ENCPDT Microcontroller Overview

The TM4C129ENCPDT microcontroller combines complex integration and high performance with

the features shown in Table 1-1.

Table 1-1. TM4C129ENCPDT Microcontroller Features

Feature Description

Performance

Core ARM Cortex-M4F processor core

Performance 120-MHz operation; 150 DMIPS performance

Flash 1024 KB Flash memory

System SRAM 256 KB single-cycle System SRAM

EEPROM 6KB of EEPROM

Internal ROM Internal ROM loaded with TivaWare™ for C Series software

External Peripheral Interface (EPI) 8-/16-/32- bit dedicated interface for peripherals and memory

Security

Cyclical Redundancy Check (CRC) Hardware 16-/32-bit Hash function that supports four CRC forms

Advanced Encryption Standard (AES) Hardware accelerated data encryption and decryption based on 128-,
192-, and 256-bit keys

Data Encryption Standard (DES) Block cipher implementation with 168-bit effective key length

Hardware Accelerated Hash (SHA/MD5) Advanced hash engine that supports SHA-1, SHA-2 or MD5 Hash
computation

Tamper Support for four tamper inputs and configurable tamper event response

Communication Interfaces

Universal Asynchronous Receivers/Transmitter Eight UARTs

(UART)

Quad Synchronous Serial Interface (QSSI) Four SSI modules with Bi-, Quad- and advanced SSI support

Inter-Integrated Circuit (12C) Ten I2C modules with four transmission speeds including high-speed
mode

Controller Area Network (CAN) Two CAN 2.0 A/B controllers

Ethernet MAC 10/100 Ethernet MAC

Ethernet PHY PHY with IEEE 1588 PTP hardware support

Universal Serial Bus (USB) USB 2.0 OTG/Host/Device with ULPI interface option and Link Power
Management (LPM) support

System Integration

Micro Direct Memory Access (UDMA) ARM® PrimeCell® 32-channel configurable uDMA controller

General-Purpose Timer (GPTM) Eight 16/32-bit GPTM blocks

Watchdog Timer (WDT) Two watchdog timers
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Table 1-1. TM4C129ENCPDT Microcontroller Features (continued)

Feature

Description

Hibernation Module (HIB)

Low-power battery-backed Hibernation module

General-Purpose Input/Output (GPIO)

15 physical GPIO blocks

Advanced Motion Control

Pulse Width Modulator (PWM)

One PWM module, with four PWM generator blocks and a control
block, for a total of 8 PWM outputs.

Quadrature Encoder Interface (QEI)

One QEI module

Analog Support

Analog-to-Digital Converter (ADC)

Two 12-bit ADC modules, each with a maximum sample rate of two
million samples/second

Analog Comparator Controller

Three independent integrated analog comparators

Digital Comparator

16 digital comparators

JTAG and Serial Wire Debug (SWD)

One JTAG module with integrated ARM SWD

Package Information

Package

128-pin TQFP

Operating Range (Ambient)

Industrial (-40°C to 85°C) temperature range
Extended (-40°C to 105°C) temperature range

Figure 1-1 on page 58 shows the features on the TM4C129ENCPDT microcontroller. Note that
there are two on-chip buses that connect the core to the peripherals. The Advanced Peripheral Bus
(APB) bus is the legacy bus. The Advanced High-Performance Bus (AHB) bus provides better
back-to-back access performance than the APB bus.
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Figure 1-1. Tiva™ TM4C129ENCPDT Microcontroller High-Level Block Diagram
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1.3 TMAC129ENCPDT Microcontroller Features

The TM4C129ENCPDT microcontroller component features and general function are discussed in
more detail in the following section.

1.3.1 ARM Cortex-M4F Processor Core

All members of the Tiva™ C Series, including the TM4C129ENCPDT microcontroller, are designed
around an ARM Cortex-M processor core. The ARM Cortex-M processor provides the core for a
high-performance, low-cost platform that meets the needs of minimal memory implementation,
reduced pin count, and low power consumption, while delivering outstanding computational
performance and exceptional system response to interrupts.

1.3.11 Processor Core (see page 86)

32-bit ARM Cortex-M4F architecture optimized for small-footprint embedded applications
120-MHz operation; 150 DMIPS performance
Outstanding processing performance combined with fast interrupt handling

Thumb-2 mixed 16-/32-bit instruction set delivers the high performance expected of a 32-bit
ARM core in a compact memory size usually associated with 8- and 16-bit devices, typically in
the range of a few kilobytes of memory for microcontroller-class applications

— Single-cycle multiply instruction and hardware divide

— Atomic bit manipulation (bit-banding), delivering maximum memory utilization and streamlined
peripheral control

— Unaligned data access, enabling data to be efficiently packed into memory
IEEE754-compliant single-precision Floating-Point Unit (FPU)

16-bit SIMD vector processing unit

Fast code execution permits slower processor clock or increases sleep mode time
Harvard architecture characterized by separate buses for instruction and data
Efficient processor core, system and memories

Hardware division and fast digital-signal-processing orientated multiply accumulate
Saturating arithmetic for signal processing

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

Memory protection unit (MPU) to provide a privileged mode for protected operating system
functionality

Enhanced system debug with extensive breakpoint and trace capabilities

Serial Wire Debug and Serial Wire Trace reduce the number of pins required for debugging and
tracing

June 18, 2014
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m Migration from the ARM7™ processor family for better performance and power efficiency

m Optimized for single-cycle Flash memory usage up to specific frequencies; see “Internal
Memory” on page 608 for more information.

m Ultra-low power consumption with integrated sleep modes

1.3.1.2 System Timer (SysTick) (see page 142)
ARM Cortex-M4F 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:
m  An RTOS tick timer that fires at a programmable rate (for example, 100 Hz) and invokes a SysTick
routine
m A high-speed alarm timer using the system clock
m A variable rate alarm or signal timer—the duration is range-dependent on the reference clock
used and the dynamic range of the counter
m A simple counter used to measure time to completion and time used
m An internal clock-source control based on missing/meeting durations
1.3.1.3 Nested Vectored Interrupt Controller (NVIC) (see page 143)
The TM4C129ENCPDT controller includes the ARM Nested Vectored Interrupt Controller (NVIC).
The NVIC and Cortex-M4F 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 the
state saving, enabling efficient interrupt entry. The processor supports tail-chaining, meaning that
back-to-back interrupts can be performed without the overhead of state saving and restoration.
Software can set eight priority levels on 7 exceptions (system handlers) and 106 interrupts.
m Deterministic, fast interrupt processing: always 12 cycles, or just 6 cycles with tail-chaining (these
values reflect no FPU stacking)
m External non-maskable interrupt signal (NMI) available for immediate execution of NMI handler
for safety critical applications
m Dynamically reprioritizable interrupts
m Exceptional interrupt handling via hardware implementation of required register manipulations
1.3.1.4  System Control Block (SCB) (see page 144)
The SCB provides system implementation information and system control, including configuration,
control, and reporting of system exceptions.
1.3.1.5 Memory Protection Unit (MPU) (see page 144)
The MPU supports the standard ARM7 Protected Memory System Architecture (PMSA) model. The
MPU provides full support for protection regions, overlapping protection regions, access permissions,
and exporting memory attributes to the system.
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1.3.1.6 Floating-Point Unit (FPU) (see page 149)

The FPU fully supports single-precision add, subtract, multiply, divide, multiply and accumulate,
and square root operations. It also provides conversions between fixed-point and floating-point data
formats, and floating-point constant instructions.

m 32-bit instructions for single-precision (C float) data-processing operations
m  Combined multiply and accumulate instructions for increased precision (Fused MAC)

m Hardware support for conversion, addition, subtraction, multiplication with optional accumulate,
division, and square-root

m Hardware support for denormals and all IEEE rounding modes
m 32 dedicated 32-bit single-precision registers, also addressable as 16 double-word registers

m Decoupled three stage pipeline

1.3.2 On-Chip Memory

The TM4C129ENCPDT microcontroller is integrated with the following set of on-chip memory and
features:

m 256 KB single-cycle SRAM
m 1024 KB Flash memory
m 6KB EEPROM

m Internal ROM loaded with TivaWare™ for C Series software:
— TivaWare™ Peripheral Driver Library
TivaWare Boot Loader
Advanced Encryption Standard (AES) cryptography tables
Cyclic Redundancy Check (CRC) error detection functionality

1.3.21 SRAM (see page 610)

The TM4C129ENCPDT microcontroller provides 256 KB of single-cycle on-chip SRAM. The internal
SRAM of the device is located at offset 0x2000.0000 of the device memory map.

The SRAM is implemented using four 32-bit wide interleaving SRAM banks (separate SRAM arrays)
which allow for increased speed between memory accesses. The SRAM memory provides nearly
2 GB/s memory bandwidth at a 120 MHz clock frequency.

Because read-modify-write (RMW) operations are very time consuming, ARM has introduced
bit-banding technology in the Cortex-M4F processor. With a bit-band-enabled processor, certain
regions in the memory map (SRAM and peripheral space) can use address aliases to access
individual bits in a single, atomic operation.

Data can be transferred to and from SRAM by the following masters:
= pDMA
s USB

m Ethernet Controller
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1.3.2.2

1.3.23

Flash Memory (see page 612)

The TM4C129ENCPDT microcontroller provides 1024 KB of on-chip Flash memory. The Flash
memory is configured as four banks of 16K x 128 bits (4 * 256 KB total) which are two-way
interleaved. Memory blocks can be marked as read-only or execute-only, providing different levels
of code protection. Read-only blocks cannot be erased or programmed, protecting the contents of
those blocks from being modified. Execute-only blocks cannot be erased or programmed, and can
only be read by the controller instruction fetch mechanism, protecting the contents of those blocks
from being read by either the controller or by a debugger.

The TM4C129ENCPDT microcontroller provides enhanced performance and power savings by
implementation of two sets of instruction prefetch buffers. Each prefetch buffer is 2 x 256 bits and
can be combined as a 4 x 256-bit prefetch buffer.

The Flash can also be accessed by the uDMA in Run Mode.

ROM (see page 610)
The TM4C129ENCPDT ROM is preprogrammed with the following software and programs:

m TivaWare Peripheral Driver Library

m TivaWare Boot Loader

m Advanced Encryption Standard (AES) cryptography tables

m Cyclic Redundancy Check (CRC) error-detection functionality

The TivaWare Peripheral Driver Library is a royalty-free software library for controlling on-chip
peripherals with a boot-loader capability. The library performs both peripheral initialization and
control functions, with a choice of polled or interrupt-driven peripheral support. In addition, the library
is designed to take full advantage of the stellar interrupt performance of the ARM Cortex-M4F core.
No special pragmas or custom assembly code prologue/epilogue functions are required. For
applications that require in-field programmability, the royalty-free TivaWare Boot Loader can act as
an application loader and support in-field firmware updates.

The Advanced Encryption Standard (AES) is a publicly defined encryption standard used by the
U.S. Government. AES is a strong encryption method with reasonable performance and size. In
addition, it is fast in both hardware and software, is fairly easy to implement, and requires little
memory. The Texas Instruments encryption package is available with full source code, and is based
on Lesser General Public License (LGPL) source. An LGPL means that the code can be used within
an application without any copyleft implications for the application (the code does not automatically
become open source). Modifications to the package source, however, must be open source.

CRC (Cyclic Redundancy Check) is a technique to validate a span of data has the same contents
as when previously checked. This technique can be used to validate correct receipt of messages
(nothing lost or modified in transit), to validate data after decompression, to validate that Flash
memory contents have not been changed, and for other cases where the data needs to be validated.
A CRC is preferred over a simple checksum (for example, XOR all bits) because it catches changes
more readily.

Note: CRC and AES software programs are available in the TivaWare™ for C Series software
for backward-compatibility. A device that has enhanced CRC and AES integrated modules
should utilize this hardware for best performance. Please refer to “Cyclical Redundancy
Check (CRC)” on page 954 and “Advance Encryption Standard Accelerator (AES)” on page 963
for more information.
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1.3.24 EEPROM (see page 623)
The TM4C129ENCPDT microcontroller includes an EEPROM with the following features:

m 6Kbytes of memory accessible as 1536 32-bit words
m 96 blocks of 16 words (64 bytes) each

m Built-in wear leveling

m Access protection per block

m Lock protection option for the whole peripheral as well as per block using 32-bit to 96-bit unlock
codes (application selectable)

m Interrupt support for write completion to avoid polling

m Endurance of 500K writes (when writing at fixed offset in every alternate page in circular fashion)
to 15M operations (when cycling through two pages ) per each 2-page block.

1.3.3 External Peripheral Interface (see page 823)

The External Peripheral Interface (EPI) provides access to external devices using a parallel path.
Unlike communications peripherals such as SSI, UART, and I12C, the EPI is designed to act like a
bus to external peripherals and memory.

The EPI has the following features:
m 8/16/32-bit dedicated parallel bus for external peripherals and memory

m Memory interface supports contiguous memory access independent of data bus width, thus
enabling code execution directly from SDRAM, SRAM and Flash memory

m Blocking and non-blocking reads
m Separates processor from timing details through use of an internal write FIFO
m Efficient transfers using Micro Direct Memory Access Controller (uUDMA)

— Separate channels for read and write

— Read channel request asserted by programmable levels on the internal Non-Blocking Read
FIFO (NBRFIFO)

— Write channel request asserted by empty on the internal Write FIFO (WFIFO)

The EPI supports three primary functional modes: Synchronous Dynamic Random Access Memory
(SDRAM) mode, Traditional Host-Bus mode, and General-Purpose mode. The EPI module also
provides custom GPIOs; however, unlike regular GPIOs, the EPI module uses a FIFO in the same
way as a communication mechanism and is speed-controlled using clocking.

m  Synchronous Dynamic Random Access Memory (SDRAM) mode
— Supports x16 (single data rate) SDRAM at up to 60 MHz

— Supports low-cost SDRAMs up to 64 MB (512 megabits)
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Includes automatic refresh and access to all banks/rows
Includes a Sleep/Standby mode to keep contents active with minimal power draw

Multiplexed address/data interface for reduced pin count

Host-Bus mode

Traditional x8 and x16 MCU bus interface capabilities
Similar device compatibility options as PIC, ATmega, 8051, and others

Access to SRAM, NOR Flash memory, and other devices, with up to 1 MB of addressing in
non-multiplexed mode and 256 MB in multiplexed mode (512 MB in Host-Bus 16 mode with
no byte selects)

Support for up to 512 Mb PSRAM in quad chip select mode, with dedicated configuration
register read and write enable.

Support of both muxed and de-muxed address and data

Access to a range of devices supporting the non-address FIFO x8 and x16 interface variant,
with support for external FIFO (XFIFO) EMPTY and FULL signals

Speed controlled, with read and write data wait-state counters
Support for read/write burst mode to Host Bus

Multiple chip select modes including single, dual, and quad chip selects, with and without
ALE

External iRDY signal provided for stall capability of reads and writes

Manual chip-enable (or use extra address pins)

General-Purpose mode

Wide parallel interfaces for fast communications with CPLDs and FPGAs
Data widths up to 32 bits

Data rates up to 150 MB/second

Optional "address" sizes from 4 bits to 20 bits

Optional clock output, read/write strobes, framing (with counter-based size), and clock-enable
input

General parallel GPIO

1 to 32 bits, FIFOed with speed control

Useful for custom peripherals or for digital data acquisition and actuator controls
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134 Cyclical Redundancy Check (CRC) (see page 954)

The TM4C129ENCPDT microcontroller includes a CRC computation module for uses such as
message transfer and safety system checks. This module can be used in conjunction with the AES
and DES modules. The CRC has the following features:

m Support four major CRC forms:

CRC16-CCITT as used by CCITT/ITU X.25

CRC16-IBM as used by USB and ANSI

CRC32-IEEE as used by IEEE802.3 and MPEG2

CRC32C as used by G.Hn

m Allows word and byte feed

m Supports auto-initialization and manual initialization
m Supports MSb and LSb

m Supports CCITT post-processing

m Can be fed by uDMA, Flash memory and code

1.3.5 Advanced Encryption Standard (AES) Accelerator (see page 963)

The advanced encryption standard (AES) accelerator module provides hardware-accelerated data
encryption and decryption operations based on a binary key. The AES module is a symmetrical
cipher modules that supports a 128-bit, 192-bit, or 256-bit key in hardware for both encryption and
decryption.

The AES has following features:

m Support for basic AES encrypt and decrypt operations:
— Galois/Counter Mode (GCM), with basic GHASH operation
— Counter Mode with CBC-MAC (CCM)
— XTS Mode

m Availability of the following feedback operating modes:

Electronic Code Book Mode (ECB)

Cipher Block Chaining Mode (CBC)

Counter Mode (CTR)

Cipher Feedback Mode (CFB), 128-bit

F8 Mode

m Key sizes 128-, 192- and 256-bits
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1.3.6

1.3.7

m Support for CBC_MAC and Fedora 9 (F9) authentication modes
m Basic GHASH operation (when selecting no encryption)

m Key scheduling in hardware

m Support for uDMA transfers

m Fully synchronous design

Data Encryption Standard (DES) Accelerator (see page 1015)

The DES module provides hardware accelerated data encryption and decryption functions. The
module runs either the single DES or the triple DES (3DES) algorithm and supports electronic
codebook (ECB), cipher block chaining (CBC), and cipher feedback (CFB) modes of operation.

The DES accelerator includes the following main features:
m DES/3DES encryption and decryption.
m Feedback modes: ECB, CBC, CFB

m Host interrupt or uDMA driven modes of operation. uDMA support for data and context in/result
out

m Fully synchronous design

m Internal wide-bus interface

Secure Hash Algorithm / Message Digest Algorithm (SHA/MD5) (see page 1044)

The SHA/MD5 module provides hardware-accelerated hash functions and can run:

m MD5 message digest algorithm developed by Ron Rivest in 1991

m  SHA-1 algorithm compliant with the FIPS 180-3 standard

m SHA-2 (SHA-224 and SHA-256) algorithm compliant with the FIPS 180-3 standard
m Hash message authentication code (HMAC) operation

The algorithms produce a condensed representation of a message or a data file which can then be
used to verify the message integrity.

The SHA/MD5 accelerator module includes the following main features:

m Hashing of 0 to 2 33 - 2 bytes of data (of which 2 32 - 1 bytes are in one pass) using the MD5,
SHA-1, SHA-224, or SHA-256 hash algorithm (byte granularity only, no support for bit granularity)

m Automatic HMAC key preprocessing for HMAC keys up to 64 bytes

m Host-assisted HMAC key preprocessing for HMAC keys larger than 64 bytes

m HMAC from precomputes (inner/outer digest) for improved performance on small blocks
m Supports uDMA operation for data and context in/result out transfers

m Supports interrupt to read the digest (signature)
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1.3.8 Serial Communications Peripherals

The TM4C129ENCPDT controller supports both asynchronous and synchronous serial
communications with:

10/100 Ethernet MAC with Advanced IEEE 1588 PTP hardware and both Media Independent
Interface (MIl) and Reduced MII (RMII) support; integrated PHY provided

Two CAN 2.0 A/B controllers

USB 2.0 Controller OTG/Host/Device with optional high speed using external PHY through ULPI
interface

Eight UARTSs with IrDA, 9-bit and ISO 7816 support.
Ten 12C modules with four transmission speeds including high-speed mode

Four Quad Synchronous Serial Interface modules (QSSI) with bi- and quad-SSI support

The following sections provide more detail on each of these communications functions.

1.3.8.1 Ethernet MAC and PHY (see page 1531)

The TM4C129ENCPDT Ethernet Controller consists of a fully integrated media access controller
(MAC) and network physical (PHY) interface with the following features:

Conforms to the IEEE 802.3 specification

10BASE-T/100BASE-TX IEEE-802.3 compliant

— Supports 10/100 Mbps data transmission rates

— Supports full-duplex and half-duplex (CSMA/CD) operation
— Supports flow control and back pressure

— Full-featured and enhanced auto-negotiation

— Supports IEEE 802.1Q VLAN tag detection

Conforms to IEEE 1588-2002 Timestamp Precision Time Protocol (PTP) protocol and the IEEE
1588-2008 Advanced Timestamp specification

Transmit and Receive frame time stamping

Precision Time Protocol

Flexible pulse per second output

Supports coarse and fine correction methods
Multiple addressing modes
— Four MAC address filters

— Programmable 64-bit Hash Filter for multicast address filtering
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1.3.8.2

— Promiscuous mode support
m Processor offloading
— Programmable insertion (TX) or deletion (RX) of preamble and start-of-frame data
— Programmable generation (TX) or deletion (RX) of CRC and pad data
— IP header and hardware checksum checking (IPv4, IPv6, TCP/UDP/ICMP)
m Highly configurable
— LED activity selection
— Supports network statistics with RMON/MIB counters
— Supports Magic Packet and wakeup frames
m Efficient transfers using integrated Direct Memory Access (DMA)
— Dual-buffer (ring) or linked-list (chained) descriptors
— Round-robin or fixed priority arbitration between TX/RX
— Descriptors support up to 8 kB transfer blocks size
— Programmable interrupts for flexible system implementation
m Physical media manipulation
— MDI/MDI-X cross-over support
— Register-programmable transmit amplitude
— Automatic polarity correction and 10BASE-T signal reception

Controller Area Network (CAN) (see page 1480)

Controller Area Network (CAN) is a multicast shared serial-bus standard for connecting electronic
control units (ECUs). CAN was specifically designed to be robust in electromagnetically noisy
environments and can utilize a differential balanced line like RS-485 or twisted-pair wire. Originally
created for automotive purposes, it is now used in many embedded control applications (for example,
industrial or medical). Bit rates up to 1 Mbps are possible at network lengths below 40 meters.
Decreased bit rates allow longer network distances (for example, 125 Kbps at 500m).

A transmitter sends a message to all CAN nodes (broadcasting). Each node decides on the basis
of the identifier received whether it should process the message. The identifier also determines the
priority that the message enjoys in competition for bus access. Each CAN message can transmit
from O to 8 bytes of user information.

The TM4C129ENCPDT microcontroller includes two CAN units with the following features:
m CAN protocol version 2.0 part A/B
m Bitrates up to 1 Mbps

m 32 message objects with individual identifier masks
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1.3.8.3

1.3.8.4

m Maskable interrupt

m Disable Automatic Retransmission mode for Time-Triggered CAN (TTCAN) applications

m Programmable loopback mode for self-test operation

m Programmable FIFO mode enables storage of multiple message objects

m Gluelessly attaches to an external CAN transceiver through the CANNTX and CANNRX signals

Universal Serial Bus (USB) (see page 1768)

Universal Serial Bus (USB) is a serial bus standard designed to allow peripherals to be connected
and disconnected using a standardized interface without rebooting the system.

The TM4C129ENCPDT microcontroller has one USB controller that supports high and full speed
multi-point communications and complies with the USB 2.0 standard for high-speed function. The
USB controller can have three configurations: USB Device, USB Host, and USB On-The-Go
(negotiated on-the-go as host or device when connected to other USB-enabled systems). Support
for full-speed communication is provided by using the integrated USB PHY or optionally, a high-speed
ULPI interface can communicate to an external PHY.

The USB module has the following features:
m Complies with USB-IF (Implementer's Forum) certification standards

m USB 2.0 high-speed (480 Mbps) operation with the integrated ULPI interface communicating
with an external PHY

m Link Power Management support which uses link-state awareness to reduce power usage
m 4 transfer types: Control, Interrupt, Bulk, and Isochronous
m 16 endpoints

— 1 dedicated control IN endpoint and 1 dedicated control OUT endpoint

— 7 configurable IN endpoints and 7 configurable OUT endpoints

m 4 KB dedicated endpoint memory: one endpoint may be defined for double-buffered 1023-byte
isochronous packet size

m VBUS droop detection and interrupt

m Integrated USB DMA with bus master capability
— Up to eight RX Endpoint channels and up to eight TX Endpoint channels are available.
— Each channel can be separately programmed to operate in different modes
— Incremental burst transfers of 4-, 8-, 16- or unspecified length supported

UART (see page 1285)

A Universal Asynchronous Receiver/Transmitter (UART) is an integrated circuit used for RS-232C
serial communications, containing a transmitter (parallel-to-serial converter) and a receiver
(serial-to-parallel converter), each clocked separately.
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The TM4C129ENCPDT microcontroller includes eight fully programmable 16C550-type UARTSs.
Although the functionality is similar to a 16C550 UART, this UART design is not register compatible.
The UART can generate individually masked interrupts from the Rx, Tx, modem flow control, modem
status, and error conditions. The module generates a single combined interrupt when any of the
interrupts are asserted and are unmasked.

The eight UARTs have the following features:

Programmable baud-rate generator allowing speeds up to 7.5 Mbps for regular speed (divide
by 16) and 15 Mbps for high speed (divide by 8)

Separate 16x8 transmit (TX) and receive (RX) FIFOs to reduce CPU interrupt service loading

Programmable FIFO length, including 1-byte deep operation providing 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/detection

— 1 or 2 stop bit generation

IrDA serial-IR (SIR) encoder/decoder providing

Programmable use of IrDA Serial Infrared (SIR) or UART input/output

Support of IrDA SIR encoder/decoder functions for data rates up to 115.2 Kbps half-duplex

Support of normal 3/16 and low-power (1.41-2.23 ps) bit durations

Programmable internal clock generator enabling division of reference clock by 1 to 256 for
low-power mode bit duration

Support for communication with ISO 7816 smart cards

Modem functionality available on the following UARTSs:

UARTO (modem flow control and modem status)
— UART1 (modem flow control and modem status)
— UART2 (modem flow control)
— UART3 (modem flow control)
— UART4 (modem flow control)

EIA-485 9-bit support
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m Standard FIFO-level and End-of-Transmission interrupts
m Efficient transfers using Micro Direct Memory Access Controller (uUDMA)
— Separate channels for transmit and receive

— Receive single request asserted when data is in the FIFO; burst request asserted at
programmed FIFO level

— Transmit single request asserted when there is space in the FIFO; burst request asserted at
programmed FIFO level

m Global Alternate Clock (ALTCLK) resource or System Clock (SYSCLK) can be used to generate
baud clock

1.3.8.5 I2C (see page 1399)

The Inter-Integrated Circuit (1°C) bus provides bi-directional data transfer through a two-wire design
(a serial data line SDA and a serial clock line SCL). The 12C bus interfaces to external 12C devices
such as serial memory (RAMs and ROMs), networking devices, LCDs, tone generators, and so on.
The I2C bus may also be used for system testing and diagnostic purposes in product development
and manufacture.
Each device on the I°C bus can be designated as either a master or a slave. I°C 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 [°C master and slave can generate interrupts.
The TM4C129ENCPDT microcontroller includes 12C modules with the following features:
m Devices on the I°C 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
m Four I°C modes

— Master transmit

— Master receive

— Slave transmit

— Slave receive
m Two 8-entry FIFOs for receive and transmit data

— FIFOs can be independently assigned to master or slave
m Four transmission speeds:

— Standard (100 Kbps)

— Fast-mode (400 Kbps)

— Fast-mode plus (1 Mbps)
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1.3.8.6

— High-speed mode (3.33 Mbps)
m Glitch suppression
m SMBus support through software
— Clock low timeout interrupt
— Dual slave address capability
— Quick command capability
m Master and slave interrupt generation

— Master generates interrupts when a transmit or receive operation completes (or aborts due
to an error)

— Slave generates interrupts when data has been transferred or requested by a master or when
a START or STOP condition is detected

m Master with arbitration and clock synchronization, multimaster support, and 7-bit addressing
mode

m Efficient transfers using Micro Direct Memory Access Controller (uUDMA)
— Separate channels for transmit and receive

— Ability to execute single data transfers or burst data transfers using the RX and TX FIFOs in
the 1°C
QSSI (see page 1350)

Quad Synchronous Serial Interface (QSSI) is a bi-directional communications interface that converts
data between parallel and serial. The QSSI module performs serial-to-parallel conversion on data
received from a peripheral device, and parallel-to-serial conversion on data transmitted to a peripheral
device. The QSSI module can be configured as either a master or slave device. As a slave device,
the QSSI module can also be configured to disable its output, which allows a master device to be
coupled with multiple slave devices. The TX and RX paths are buffered with separate internal FIFOs.

The QSSI module also includes a programmable bit rate clock divider and prescaler to generate
the output serial clock derived from the QSSI module's input clock. Bit rates are generated based
on the input clock and the maximum bit rate is determined by the connected peripheral.

The TM4C129ENCPDT microcontroller includes four QSSI modules with the following features:
m Four QSSI channels with Advanced, Bi- and Quad-SSI functionality

m Programmable interface operation for Freescale SPI or Texas Instruments synchronous serial
interfaces in Legacy Mode. Support for Freescale interface in Bi- and Quad-SSI mode.

m Master or slave operation
m Programmable clock bit rate and prescaler
m Separate transmit and receive FIFOs, each 16 bits wide and 8 locations deep

m Programmable data frame size from 4 to 16 bits
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m Internal loopback test mode for diagnostic/debug testing

m Standard FIFO-based interrupts and End-of-Transmission interrupt

m Efficient transfers using Micro Direct Memory Access Controller (uUDMA)
— Separate channels for transmit and receive

— Receive single request asserted when data is in the FIFO; burst request asserted when FIFO
contains 4 entries

— Transmit single request asserted when there is space in the FIFO; burst request asserted
when four or more entries are available to be written in the FIFO

— Maskable uyDMA interrupts for receive and transmit complete

m Global Alternate Clock (ALTCLK) resource or System Clock (SYSCLK) can be used to generate
baud clock.

1.3.9 System Integration
The TM4C129ENCPDT microcontroller provides a variety of standard system functions integrated
into the device, including:
m Direct Memory Access Controller (DMA)
m System control and clocks including on-chip precision 16-MHz oscillator
m Eight 32-bit timers (each of which can be configured as two 16-bit timers)
m Lower-power battery-backed Hibernation module
m Real-Time Clock in Hibernation module
m Two Watchdog Timers
— One timer runs off the main oscillator
— One timer runs off the precision internal oscillator
m Up to 90 GPIOs, depending on configuration
— Highly flexible pin muxing allows use as GPIO or one of several peripheral functions
— Independently configurable to 2-, 4-, 8-, 10-, or 12-mA drive capability
— Up to 4 GPIOs can have 18-mA drive capability
The following sections provide more detail on each of these functions.
1.3.91 Direct Memory Access (see page 686)
The TM4C129ENCPDT microcontroller includes a Direct Memory Access (DMA) controller, known
as micro-DMA (uDMA). The uDMA controller provides a way to offload data transfer tasks from the
Cortex-M4F processor, allowing for more efficient use of the processor and the available bus
bandwidth. The uDMA controller can perform transfers between memory and peripherals. It has
dedicated channels for each supported on-chip module and can be programmed to automatically
perform transfers between peripherals and memory as the peripheral is ready to transfer more data.
The uDMA controller provides the following features:
m ARM PrimeCell® 32-channel configurable yDMA controller
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Support for memory-to-memory, memory-to-peripheral, and peripheral-to-memory in multiple
transfer modes

— Basic for simple transfer scenarios
— Ping-pong for continuous data flow

— Scatter-gather for a programmable list of up to 256 arbitrary transfers initiated from a single
request

Highly flexible and configurable channel operation

— Independently configured and operated channels

— Dedicated channels for supported on-chip modules

— Flexible channel assignments

— One channel each for receive and transmit path for bidirectional modules
— Dedicated channel for software-initiated transfers

— Per-channel configurable priority scheme

— Optional software-initiated requests for any channel

Two levels of priority

Design optimizations for improved bus access performance between uDMA controller and the
processor core

— WDMA controller access is subordinate to core access

— RAM striping

— Peripheral bus segmentation

Data sizes of 8, 16, and 32 bits

Transfer size is programmable in binary steps from 1 to 1024

Source and destination address increment size of byte, half-word, word, or no increment
Maskable peripheral requests

Interrupt on transfer completion, with a separate interrupt per channel

1.3.9.2 System Control and Clocks (see page 227)
System control determines the overall operation of the device. It provides information about the
device, controls power-saving features, controls the clocking of the device and individual peripherals,
and handles reset detection and reporting.
m Device identification information: version, part number, SRAM size, Flash memory size, and so

on

m Power control
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On-chip fixed Low Drop-Out (LDO) voltage regulator

Hibernation module handles the power-up/down 3.3 V sequencing and control for the core
digital logic and analog circuits

Low-power options for microcontroller: Sleep and Deep-Sleep modes with clock gating

Low-power options for on-chip modules: software controls shutdown of individual peripherals
and memory

3.3-V supply brown-out detection and reporting via interrupt or reset

m  Multiple clock sources for microcontroller system clock. The TM4C129ENCPDT microcontroller
is clocked by the system clock (SYSCLK) that is distributed to the processor and integrated
peripherals after clock gating. The SYSCLK frequency is based on the frequency of the clock
source and a divisor factor. A PLL is provided for the generation of system clock frequencies in
excess of the reference clock provided. The reference clocks for the PLL are the PIOSC and the
main crystal oscillator. The following clock sources are provided to the TM4C129ENCPDT
microcontroller:

16-MHz Precision Oscillator (PIOSC)

Main Oscillator (MOSC): A frequency-accurate clock source by one of two means: an external
single-ended clock source is connected to the OSCO input pin, or an external crystal is
connected across the OSCO input and OSC1 output pins.

Low Frequency Internal Oscillator (LFIOSC): On-chip resource used during power-saving
modes

Hibernate RTC oscillator (RTCOSC) clock that can be configured to be the 32.768-kHz
external oscillator source from the Hibernation (HIB) module or the HIB Low Frequency clock
source (HIB LFIOSC), which is located within the Hibernation Module.

m Flexible reset sources

Power-on reset (POR)

Reset pin assertion

Brown-out reset (BOR) detector alerts to system power drops
Software reset

Watchdog timer reset

Hibernation module event

MOSC failure

m 128-bit unique identifier for individual device identification

1.3.9.3 Programmable Timers (see page 1079)

Programmable timers can be used to count or time external events that drive the Timer input pins.
Each 16/32-bit GPTM block provides two 16-bit timers/counters that can be configured to operate
independently as timers or event counters, or configured to operate as one 32-bit timer or one 32-bit
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1.3.94

Real-Time Clock (RTC). Timers can also be used to trigger analog-to-digital (ADC) conversions
and DMA transfers.

The General-Purpose Timer Module (GPTM) contains eight 16/32-bit GPTM blocks with the following
functional options:

m 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
— 32-bit Real-Time Clock (RTC) when using an external 32.768-KHz clock as the input
— 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

— The System Clock or a global Alternate Clock (ALTCLK) resource can be used as timer clock
source. The global ALTCLK can be:

« PIOSC

» Hibernation Module Real-time clock output (RTCOSC)

* Low-frequency internal oscillator (LFIOSC)
m Count up or down
m Twelve 16/32-bit Capture Compare PWM pins (CCP)
m Daisy chaining of timer modules to allow a single timer to initiate multiple timing events
m Timer synchronization allows selected timers to start counting on the same clock cycle
m ADC event trigger

m User-enabled stalling when the microcontroller asserts CPU Halt flag during debug (excluding
RTC mode)

m Ability to determine the elapsed time between the assertion of the timer interrupt and entry into
the interrupt service routine

m Efficient transfers using Micro Direct Memory Access Controller (uUDMA)
— Dedicated channel for each timer
— Burst request generated on timer interrupt

CCP Pins (see page 1086)

Capture Compare PWM pins (CCP) can be used by the General-Purpose Timer Module to time/count
external events using the CCP pin as an input. Alternatively, the GPTM can generate a simple PWM
output on the CCP pin.
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The TM4C129ENCPDT microcontroller includes twelve 16/32-bit CCP pins that can be programmed
to operate in the following modes:

Capture: The GP Timer is incremented/decremented by programmed events on the CCP input.
The GP Timer captures and stores the current timer value when a programmed event occurs.

Compare: The GP Timer is incremented/decremented by programmed events on the CCP input.
The GP Timer compares the current value with a stored value and generates an interrupt when
a match occurs.

PWM: The GP Timer is incremented/decremented by the system clock. A PWM signal is generated
based on a match between the counter value and a value stored in a match register and is output
on the CCP pin.

1.3.9.5 Hibernation Module (HIB) (see page 539)

The Hibernation module provides logic to switch power off to the main processor and peripherals
and to wake on external or time-based events. The Hibernation module includes power-sequencing
logic and has the following features:

32-bit real-time seconds counter (RTC) with 1/32,768 second resolution and a 15-bit sub-seconds
counter

— 32-bit RTC seconds match register and a 15-bit sub seconds match for timed wake-up and
interrupt generation with 1/32,768 second resolution

— RTC predivider trim for making fine adjustments to the clock rate
Hardware Calendar Function

— Year, Month, Day, Day of Week, Hours, Minutes, Seconds

— Four-year leap compensation

— 24-hour or AM/PM configuration

Two mechanisms for power control

— System power control using discrete external regulator

— On-chip power control using internal switches under register control
Vpp supplies power when valid, even if Vgar > Vpp

Dedicated pin for waking using an external signal

Capability to configure external reset (RST) pin and/or up to four GPIO port pins as wake source,
with programmable wake level

Tamper Functionality
— Support for four tamper inputs
— Configurable level, weak pull-up, and glitch filter

— Configurable tamper event response
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1.3.9.6

1.3.9.7

Logging of up to four tamper events

Optional BBRAM erase on tamper detection

Tamper wake from hibernate capability

Hibernation clock input failure detect with a switch to the internal oscillator on detection
m RTC operational and hibernation memory valid as long as Vpp or Vgt is valid

m Low-battery detection, signaling, and interrupt generation, with optional wake on low battery
m GPIO pin state can be retained during hibernation

m Clock source from an internal low frequency oscillator (HIB LFIOSC) or a 32.768-kHz external
crystal or oscillator

m Sixteen 32-bit words of battery-backed memory to save state during hibernation
m Programmable interrupts for:

— RTC match

— External wake

— Low battery

Watchdog Timers (see page 1152)

A watchdog timer is used to regain control when a system has failed due to a software error or to
the failure of an external device to respond in the expected way. The TM4C129ENCPDT Watchdog
Timer can generate an interrupt, a non-maskable interrupt, or a reset when a time-out value is
reached. In addition, the Watchdog Timer is ARM FiRM-compliant and can be configured to generate
an interrupt to the microcontroller on its first time-out, and to generate a reset signal on its second
timeout. Once the Watchdog Timer has been configured, the lock register can be written to prevent
the timer configuration from being inadvertently altered.

The TM4C129ENCPDT microcontroller has two Watchdog Timer modules: Watchdog Timer 0 uses
the system clock for its timer clock; Watchdog Timer 1 uses the PIOSC as its timer clock. The
Watchdog Timer module has the following features:

m 32-bit down counter with a programmable load register

m Separate watchdog clock with an enable

m Programmable interrupt generation logic with interrupt masking and optional NMI function
m Lock register protection from runaway software

m Reset generation logic with an enable/disable

m User-enabled stalling when the microcontroller asserts the CPU Halt flag during debug

Programmable GPIOs (see page 750)

General-purpose input/output (GPIO) pins offer flexibility for a variety of connections. The
TM4C129ENCPDT GPIO module is comprised of 15 physical GPIO blocks, each corresponding to
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an individual GPIO port. The GPIO module is FiRM-compliant (compliant to the ARM Foundation
IP for Real-Time Microcontrollers specification) and supports 0-90 programmable input/output pins.
The number of GPIOs available depends on the peripherals being used (see “Signal

Tables” on page 1896 for the signals available to each GPIO pin).

Up to 90 GPIOs, depending on configuration

Highly flexible pin muxing allows use as GPIO or one of several peripheral functions
3.3-V-tolerant in input configuration

Advanced High Performance Bus accesses all ports:

— Ports A-H and J; Ports K-N and P-Q

Fast toggle capable of a change every clock cycle for ports on AHB
Programmable control for GPIO interrupts

— Interrupt generation masking

— Edge-triggered on rising, falling, or both

— Level-sensitive on High or Low values

— Per-pin interrupts available on Port P and Port Q

Bit masking in both read and write operations through address lines
Can be used to initiate an ADC sample sequence or a uDMA transfer

Pin state can be retained during Hibernation mode; pins on port P can be programmed to wake
on level in Hibernation mode

Pins configured as digital inputs are Schmitt-triggered
Programmable control for GPIO pad configuration
— Weak pull-up or pull-down resistors

— 2-mA, 4-mA, 6-mA, 8-mA, 10-mA and 12-mA pad drive for digital communication; up to four
pads can sink 18-mA for high-current applications

— Slew rate control for 8-mA, 10-mA and 12-mA pad drive
— Open drain enables

— Digital input enables

1.3.10 Advanced Motion Control

The TM4C129ENCPDT microcontroller provides motion control functions integrated into the device,
including:

Eight advanced PWM outputs for motion and energy applications

Four fault inputs to promote low-latency shutdown
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m  One Quadrature Encoder Input (QEI)

The following provides more detail on these motion control functions.

1.3.10.1 PWM (see page 1793)

The TM4C129ENCPDT microcontroller contains one PWM module, with four PWM generator blocks
and a control block, for a total of 8 PWM outputs. Pulse width modulation (PWM) is a powerful
technique for digitally encoding analog signal levels. High-resolution counters are used to generate
a square wave, and the duty cycle of the square wave is modulated to encode an analog signal.
Typical applications include switching power supplies and motor control. The TM4C129ENCPDT
PWM module consists of four PWM generator block and a control block. Each PWM generator block
contains one timer (16-bit down or up/down counter), two comparators, a PWM signal generator, a
dead-band generator, and an interrupt/ADC-trigger selector. Each PWM generator block produces
two PWM signals that can either be independent signals or a single pair of complementary signals
with dead-band delays inserted.
Each PWM generator has the following features:
m Four fault-condition handling inputs to quickly provide low-latency shutdown and prevent damage

to the motor being controlled
m One 16-bit counter

— Runs in Down or Up/Down mode

— Output frequency controlled by a 16-bit load value

— Load value updates can be synchronized

— Produces output signals at zero and load value
m Two PWM comparators

— Comparator value updates can be synchronized

— Produces output signals on match
m PWM signal generator

— Output PWM signal is constructed based on actions taken as a result of the counter and

PWM comparator output signals

— Produces two independent PWM signals
m Dead-band generator

— Produces two PWM signals with programmable dead-band delays suitable for driving a half-H

bridge

— Can be bypassed, leaving input PWM signals unmodified

m Can initiate an ADC sample sequence
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The control block determines the polarity of the PWM signals and which signals are passed through
to the pins. The output of the PWM generation blocks are managed by the output control block
before being passed to the device pins. The PWM control block has the following options:

m PWM output enable of each PWM signal

m Optional output inversion of each PWM signal (polarity control)

m Optional fault handling for each PWM signal

m Synchronization of timers in the PWM generator blocks

m Synchronization of timer/comparator updates across the PWM generator blocks

m Extended PWM synchronization of timer/comparator updates across the PWM generator blocks
m Interrupt status summary of the PWM generator blocks

m Extended PWM fault handling, with multiple fault signals, programmable polarities, and filtering
m PWM generators can be operated independently or synchronized with other generators

1.3.10.2 QEIl (see page 1872)

A quadrature encoder, also known as a 2-channel incremental encoder, converts linear displacement
into a pulse signal. By monitoring both the number of pulses and the relative phase of the two signals,
the position, direction of rotation, and speed can be tracked. In addition, a third channel, or index
signal, can be used to reset the position counter. The TM4C129ENCPDT quadrature encoder with
index (QEI) module interprets the code produced by a quadrature encoder wheel to integrate position
over time and determine direction of rotation. In addition, it can capture a running estimate of the
velocity of the encoder wheel. The input frequency of the QEI inputs may be as high as 1/4 of the
processor frequency (for example, 30 MHz for a 120-MHz system).

The TM4C129ENCPDT microcontroller includes one QEI module providing control of one motor
with the following features:

m Position integrator that tracks the encoder position
m Programmable noise filter on the inputs
m Velocity capture using built-in timer

m The input frequency of the QEI inputs may be as high as 1/4 of the processor frequency (for
example, 12.5 MHz for a 50-MHz system)

m Interrupt generation on:

Index pulse

Velocity-timer expiration

Direction change

Quadrature error detection
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1.3.11 Analog
The TM4C129ENCPDT microcontroller provides analog functions integrated into the device, including:
m Two 12-bit Analog-to-Digital Converters (ADC), with a total of 20 analog input channels and each
with a sample rate of two million samples/second
m Three analog comparators
m  On-chip voltage regulator
The following provides more detail on these analog functions.
1.3.11.1 ADC (see page 1177)
An analog-to-digital converter (ADC) is a peripheral that converts a continuous analog voltage to a
discrete digital number. The TM4C129ENCPDT ADC module features 12-bit conversion resolution
and supports 20 input channels plus an internal temperature sensor. Four buffered sample
sequencers allow rapid sampling of up to 20 analog input sources without controller intervention.
Each sample sequencer provides flexible programming with fully configurable input source, trigger
events, interrupt generation, and sequencer priority. Each ADC module has a digital comparator
function that allows the conversion value to be diverted to a comparison unit that provides eight
digital comparators.
The TM4C129ENCPDT microcontroller provides two ADC modules, each with the following features:
m 20 shared analog input channels
m 12-bit precision ADC
m Single-ended and differential-input configurations
m  On-chip internal temperature sensor
= Maximum sample rate of two million samples/second
m Optional, programmable phase delay
m Sample and hold window programmability
m Four programmable sample conversion sequencers from one to eight entries long, with
corresponding conversion result FIFOs
m Flexible trigger control
— Controller (software)
— Timers
— Analog Comparators
- PWM
- GPIO
m Hardware averaging of up to 64 samples
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1.3.11.2

1.3.12

m Eight digital comparators
m Converter uses signals VREFA+ and GNDA as the voltage reference
m Power and ground for the analog circuitry is separate from the digital power and ground
m Efficient transfers using Micro Direct Memory Access Controller (uUDMA)
— Dedicated channel for each sample sequencer
— ADC module uses burst requests for DMA

m Global Alternate Clock (ALTCLK) resource or System Clock (SYSCLK) can be used to generate
ADC clock

Analog Comparators (see page 1777)

An analog comparator is a peripheral that compares two analog voltages and provides a logical
output that signals the comparison result. The TM4C129ENCPDT microcontroller provides three
independent integrated analog comparators that can be configured to drive an output or generate
an interrupt or ADC event.

The comparator can provide its output to a device pin, acting as a replacement for an analog
comparator on the board, or it can be used to signal the application via interrupts or triggers to the
ADC to cause it to start capturing a sample sequence. The interrupt generation and ADC triggering
logic is separate. This means, for example, that an interrupt can be generated on a rising edge and
the ADC triggered on a falling edge.

The TM4C129ENCPDT microcontroller provides three independent integrated analog comparators
with the following functions:

m Compare external pin input to external pin input or to internal programmable voltage reference
m Compare a test voltage against any one of the following voltages:

— An individual external reference voltage

— A shared single external reference voltage

— A shared internal reference voltage

JTAG and ARM Serial Wire Debug (see page 214)

The Joint Test Action Group (JTAG) port is an IEEE standard that defines a Test Access Port and
Boundary Scan Architecture for digital integrated circuits and 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 and obtain manufacturing
information on the components. The JTAG Port also provides a means of accessing and controlling
design-for-test features such as 1/O pin observation and control, scan testing, and debugging. Texas
Instruments replaces the ARM SW-DP and JTAG-DP with the ARM Serial Wire JTAG Debug Port
(SWJ-DP) interface. The SWJ-DP interface combines the SWD and JTAG debug ports into one
module providing all the normal JTAG debug and test functionality plus real-time access to system
memory without halting the core or requiring any target resident code. The SWJ-DP interface has
the following features:

m |EEE 1149.1-1990 compatible Test Access Port (TAP) controller
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Four-bit Instruction Register (IR) chain for storing JTAG instructions

IEEE standard instructions: BYPASS, IDCODE, SAMPLE/PRELOAD, and EXTEST

ARM additional instructions: APACC, DPACC and ABORT

Integrated ARM Serial Wire Debug (SWD)

Serial Wire JTAG Debug Port (SWJ-DP)

Flash Patch and Breakpoint (FPB) unit for implementing breakpoints

Data Watchpoint and Trace (DWT) unit for implementing watchpoints, trigger resources, and

system profiling
Instrumentation Trace Macrocell (ITM) for support of printf style debugging
Embedded Trace Macrocell (ETM) for instruction trace capture

Trace Port Interface Unit (TPIU) for bridging to a Trace Port Analyzer

1.3.13 Packaging and Temperature
m 128-pin RoHS-compliant TQFP package
m Industrial (-40°C to 85°C) ambient temperature range
m Extended (-40°C to 105°C) ambient temperature range
1.4 TM4C129ENCPDT Microcontroller Hardware Details
Details on the pins and package can be found in the following sections:
m “Pin Diagram” on page 1895
m “Signal Tables” on page 1896
m “Electrical Characteristics” on page 1942
m “Package Information” on page 2009
1.5 Kits
The Tiva™ C Series provides the hardware and software tools that engineers need to begin
development quickly.
m Reference Design Kits accelerate product development by providing ready-to-run hardware and
comprehensive documentation including hardware design files
m Evaluation Kits provide a low-cost and effective means of evaluating TM4C129ENCPDT
microcontrollers before purchase
m Development Kits provide you with all the tools you need to develop and prototype embedded
applications right out of the box
84 June 18, 2014

Texas Instruments-Production Data



Tiva" TM4C129ENCPDT Microcontroller

See the Tiva series website at http://www.ti.com/tiva-c for the latest tools available, or ask your
distributor.

1.6 Support Information

For support on Tiva™ C Series products, contact the Tl Worldwide Product Information Center
nearest you.
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The Cortex-M4F Processor

The Cortex-M4F Processor

The ARM® Cortex™-M4F processor provides a high-performance, low-cost platform that meets the
system requirements of minimal memory implementation, reduced pin count, and low power
consumption, while delivering outstanding computational performance and exceptional system
response to interrupts. Features include:

32-bit ARM® Cortex™-M4F architecture optimized for small-footprint embedded applications
120-MHz operation; 150 DMIPS performance
Outstanding processing performance combined with fast interrupt handling

Thumb-2 mixed 16-/32-bit instruction set delivers the high performance expected of a 32-bit
ARM core in a compact memory size usually associated with 8- and 16-bit devices, typically in
the range of a few kilobytes of memory for microcontroller-class applications

— Single-cycle multiply instruction and hardware divide

— Atomic bit manipulation (bit-banding), delivering maximum memory utilization and streamlined
peripheral control

— Unaligned data access, enabling data to be efficiently packed into memory
IEEE754-compliant single-precision Floating-Point Unit (FPU)

16-bit SIMD vector processing unit

Fast code execution permits slower processor clock or increases sleep mode time
Harvard architecture characterized by separate buses for instruction and data
Efficient processor core, system and memories

Hardware division and fast digital-signal-processing orientated multiply accumulate
Saturating arithmetic for signal processing

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

Memory protection unit (MPU) to provide a privileged mode for protected operating system
functionality

Enhanced system debug with extensive breakpoint and trace capabilities

Serial Wire Debug and Serial Wire Trace reduce the number of pins required for debugging and
tracing

Migration from the ARM7™ processor family for better performance and power efficiency

Optimized for single-cycle Flash memory usage up to specific frequencies; see “Internal
Memory” on page 608 for more information.

Ultra-low power consumption with integrated sleep modes
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2.1

The Tiva™ C Series microcontrollers builds on this core to bring high-performance 32-bit computing
to cost-conscious applications requiring significant control processing and connectivity capabilities
such as:

Low power, hand-held smart devices
Gaming equipment

Network appliances and switches

Home and commercial site monitoring and control
Electronic point-of-sale (POS) machines
Motion control

Medical instrumentation

Remote connectivity and monitoring
Test and measurement equipment
Factory automation

Fire and security

Smart Energy/Smart Grid solutions
Intelligent lighting control

Transportation

This chapter provides information on the Tiva™ C Series implementation of the Cortex-M4F
processor, including the programming model, the memory model, the exception model, fault handling,
and power management.

For technical details on the instruction set, see the Cortex™-M4 instruction set chapter in the ARM®
Cortex™-M4 Devices Generic User Guide (literature number ARM DUI 0553A).

Block Diagram

The Cortex-M4F processor is built on a high-performance processor core, with a 3-stage pipeline
Harvard architecture, making it ideal for demanding embedded applications. The processor delivers
exceptional power efficiency through an efficient instruction set and extensively optimized design,
providing high-end processing hardware including IEEE754-compliant single-precision floating-point
computation, a range of single-cycle and SIMD multiplication and multiply-with-accumulate
capabilities, saturating arithmetic and dedicated hardware division.

To facilitate the design of cost-sensitive devices, the Cortex-M4F processor implements tightly
coupled system components that reduce processor area while significantly improving interrupt
handling and system debug capabilities. The Cortex-M4F processor implements a version of the
Thumb® instruction set based on Thumb-2 technology, ensuring high code density and reduced
program memory requirements. The Cortex-M4F instruction set provides the exceptional performance
expected of a modern 32-bit architecture, with the high code density of 8-bit and 16-bit
microcontrollers.

The Cortex-M4F processor closely integrates a nested interrupt controller (NVIC), to deliver
industry-leading interrupt performance. The TM4C129ENCPDT NVIC includes a non-maskable
interrupt (NMI) and provides eight interrupt priority levels. The tight integration of the processor core
and NVIC provides fast execution of interrupt service routines (ISRs), dramatically reducing interrupt
latency. The hardware stacking of registers and the ability to suspend load-multiple and store-multiple
operations further reduce interrupt latency. Interrupt handlers do not require any assembler stubs
which removes code overhead from the ISRs. Tail-chaining optimization also significantly reduces
the overhead when switching from one ISR to another. To optimize low-power designs, the NVIC
integrates with the sleep modes, including Deep-sleep mode, which enables the entire device to be
rapidly powered down.
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2.2
2.21

2.2.2

Figure 2-1. CPU Block Diagram
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Overview

System-Level Interface

The Cortex-M4F processor provides multiple interfaces using AMBA® technology to provide
high-speed, low-latency memory accesses. The core supports unaligned data accesses and
implements atomic bit manipulation that enables faster peripheral controls, system spinlocks, and
thread-safe Boolean data handling.

The Cortex-M4F processor has a memory protection unit (MPU) that provides fine-grain memory
control, enabling applications to implement security privilege levels and separate code, data and
stack on a task-by-task basis.

Integrated Configurable Debug

The Cortex-M4F processor implements a complete hardware debug solution, providing high system
visibility of the processor and memory through either a traditional JTAG port or a 2-pin Serial Wire
Debug (SWD) port that is ideal for microcontrollers and other small package devices. The Tiva™
C Series implementation replaces the ARM SW-DP and JTAG-DP with the ARM
CoreSight™-compliant Serial Wire JTAG Debug Port (SWJ-DP) interface. The SWJ-DP interface
combines the SWD and JTAG debug ports into one module. See the ARM® Debug Interface V5
Architecture Specification for details on SWJ-DP.

For system trace, the processor integrates an Instrumentation Trace Macrocell (ITM) alongside data
watchpoints and a profiling unit. To enable simple and cost-effective profiling of the system trace
events, a Serial Wire Viewer (SWV) can export a stream of software-generated messages, data
trace, and profiling information through a single pin.
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The Embedded Trace Macrocell (ETM) delivers unrivaled instruction trace capture in an area smaller
than traditional trace units, enabling full instruction trace. For more details on the ARM ETM, see
the ARM® Embedded Trace Macrocell Architecture Specification.

The Flash Patch and Breakpoint Unit (FPB) provides up to eight hardware breakpoint comparators
that debuggers can use. The comparators in the FPB also provide remap functions for up to eight
words of program code in the code memory region. This FPB enables applications stored in a
read-only area of Flash memory to be patched in another area of on-chip SRAM or Flash memory.
If a patch is required, the application programs the FPB to remap a number of addresses. When
those addresses are accessed, the accesses are redirected to a remap table specified in the FPB
configuration.

For more information on the Cortex-M4F debug capabilities, see theARM® Debug Interface V5
Architecture Specification.

223 Trace Port Interface Unit (TPIU)

The TPIU acts as a bridge between the Cortex-M4F trace data from the ITM, and an off-chip Trace
Port Analyzer, as shown in Figure 2-2 on page 89.

Figure 2-2. TPIU Block Diagram
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224 Cortex-M4F System Component Details
The Cortex-M4F includes the following system components:
m SysTick

A 24-bit count-down timer that can be used as a Real-Time Operating System (RTOS) tick timer
or as a simple counter (see “System Timer (SysTick)” on page 142).

m Nested Vectored Interrupt Controller (NVIC)
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An embedded interrupt controller that supports low latency interrupt processing (see “Nested
Vectored Interrupt Controller (NVIC)” on page 143).

m System Control Block (SCB)

The programming model interface to the processor. The SCB provides system implementation
information and system control, including configuration, control, and reporting of system exceptions
(see “System Control Block (SCB)” on page 144).

m  Memory Protection Unit (MPU)

Improves system reliability by defining the memory attributes for different memory regions. The
MPU provides up to eight different regions and an optional predefined background region (see
“Memory Protection Unit (MPU)” on page 144).

m Floating-Point Unit (FPU)

Fully supports single-precision add, subtract, multiply, divide, multiply and accumulate, and
square-root operations. It also provides conversions between fixed-point and floating-point data
formats, and floating-point constant instructions (see “Floating-Point Unit (FPU)” on page 149).

2.3 Programming Model
This section describes the Cortex-M4F programming model. In addition to the individual core register
descriptions, information about the processor modes and privilege levels for software execution and
stacks is included.
2.31 Processor Mode and Privilege Levels for Software Execution
The Cortex-M4F has two modes of operation:
m Thread mode
Used to execute application software. The processor enters Thread mode when it comes out of
reset.
m Handler mode
Used to handle exceptions. When the processor has finished exception processing, it returns to
Thread mode.
In addition, the Cortex-M4F has two privilege levels:
m  Unprivileged
In this mode, software has the following restrictions:
— Limited access to the MSR and MRS instructions and no use of the CPS instruction
— No access to the system timer, NVIC, or system control block
— Possibly restricted access to memory or peripherals
m Privileged
In this mode, software can use all the instructions and has access to all resources.
In Thread mode, the CONTROL register (see page 105) controls whether software execution is
privileged or unprivileged. In Handler mode, software execution is always privileged.
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Only privileged software can write to the CONTROL register to change the privilege level for software
execution in Thread mode. Unprivileged software can use the SVC instruction to make a supervisor
call to transfer control to privileged software.

2.3.2 Stacks
The processor uses a full descending stack, meaning that the stack pointer indicates the last stacked
item on the memory. When the processor pushes a new item onto the stack, it decrements the stack
pointer and then writes the item to the new memory location. The processor implements two stacks:
the main stack and the process stack, with a pointer for each held in independent registers (see the
SP register on page 95).
In Thread mode, the CONTROL register (see page 105) controls whether the processor uses the
main stack or the process stack. In Handler mode, the processor always uses the main stack. The
options for processor operations are shown in Table 2-1 on page 91.
Table 2-1. Summary of Processor Mode, Privilege Level, and Stack Use
Processor Mode Use Privilege Level Stack Used
Thread Applications Privileged or unprivileged Main stack or process stack
Handler Exception handlers Always privileged Main stack
a. See CONTROL (page 105).

233 Register Map
Figure 2-3 on page 92 shows the Cortex-M4F register set. Table 2-2 on page 92 lists the Core
registers. The core registers are not memory mapped and are accessed by register name, so the
base address is n/a (not applicable) and there is no offset.
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Figure 2-3. Cortex-M4F Register Set
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FAULTMASK Exception mask registers Special registers
BASEPRI
CONTROL CONTROL register
Table 2-2. Processor Register Map
e See
Offset Name Type Reset Description
page
- RO RW Cortex General-Purpose Register 0 94
- R1 RW Cortex General-Purpose Register 1 94
- R2 RW Cortex General-Purpose Register 2 94
- R3 RW Cortex General-Purpose Register 3 94
- R4 RW Cortex General-Purpose Register 4 94
- R5 RW Cortex General-Purpose Register 5 94
- R6 RW Cortex General-Purpose Register 6 94
- R7 RwW Cortex General-Purpose Register 7 94
- R8 RW Cortex General-Purpose Register 8 94
- R9 RW Cortex General-Purpose Register 9 94
- R10 RW Cortex General-Purpose Register 10 94
- R11 RW Cortex General-Purpose Register 11 94
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Table 2-2. Processor Register Map (continued)

Offset Name Type Reset Description ;ZZ
- R12 RW - Cortex General-Purpose Register 12 94
- SP RwW - Stack Pointer 95
- LR RW OxFFFF.FFFF Link Register 96
- PC RW - Program Counter 97
- PSR RW 0x0100.0000 Program Status Register 98
- PRIMASK RW 0x0000.0000 Priority Mask Register 102
- FAULTMASK RW 0x0000.0000 Fault Mask Register 103
- BASEPRI RW 0x0000.0000 Base Priority Mask Register 104
- CONTROL RwW 0x0000.0000 Control Register 105
- FPSC RW - Floating-Point Status Control 107

234 Register Descriptions

This section lists and describes the Cortex-M4F registers, in the order shown in Figure

2-3 on page 92. The core registers are not memory mapped and are accessed by register name

rather than offset.

Note: The register type shown in the register descriptions refers to type during program execution
in Thread mode and Handler mode. Debug access can differ.
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Register 1: Cortex General-Purpose Register 0 (R0)
Register 2: Cortex General-Purpose Register 1 (R1)
Register 3: Cortex General-Purpose Register 2 (R2)
Register 4: Cortex General-Purpose Register 3 (R3)
Register 5: Cortex General-Purpose Register 4 (R4)
Register 6: Cortex General-Purpose Register 5 (R5)
Register 7: Cortex General-Purpose Register 6 (R6)
Register 8: Cortex General-Purpose Register 7 (R7)
Register 9: Cortex General-Purpose Register 8 (R8)
Register 10: Cortex General-Purpose Register 9 (R9)
Register 11: Cortex General-Purpose Register 10 (R10)
Register 12: Cortex General-Purpose Register 11 (R11)
Register 13: Cortex General-Purpose Register 12 (R12)

The Rn registers are 32-bit general-purpose registers for data operations and can be accessed
from either privileged or unprivileged mode.

Cortex General-Purpose Register 0 (R0)
Type RW, reset -

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
DATA
1 1 1
Type  RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
Reset - - - - - - - - - - - - - - -
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
DATA
1 1 1
Type  RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
Reset - - - - - - - - - - - - - - -
Bit/Field Name Type Reset Description
31:0 DATA RwW - Register data.
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Register 14: Stack Pointer (SP)

The Stack Pointer (SP) is register R13. In Thread mode, the function of this register changes
depending on the ASP bit in the Control Register (CONTROL) register. When the ASP bit is clear,
this register is the Main Stack Pointer (MSP). When the ASP bit is set, this register is the Process
Stack Pointer (PSP). On reset, the ASP bit is clear, and the processor loads the MSP with the value
from address 0x0000.0000. The MSP can only be accessed in privileged mode; the PSP can be
accessed in either privileged or unprivileged mode.

Stack Pointer (SP)
Type RW, reset -
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
SP
1 1 1
Type  RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
Reset - - - - - - - - - - - - -
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 1 1 I 1 I 1 I 1 1 1 1 I 1 I
SP
1 1 1
Type  RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
Reset - - - - - _
Bit/Field Name Type Reset Description
31:0 SP RW - This field is the address of the stack pointer.
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Register 15: Link Register (LR)

The Link Register (LR) is register R14, and it stores the return information for subroutines, function
calls, and exceptions. The Link Register can be accessed from either privileged or unprivileged
mode.

EXC_RETURN is loaded into the LR on exception entry. See Table 2-10 on page 130 for the values
and description.

Link Register (LR)
Type RW, reset OxFFFF.FFFF

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
LINK
1 1 1
Type  RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
Reset 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
LINK
1 1 1
Type  RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
Reset 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Bit/Field Name Type Reset Description
31:0 LINK RW OxFFFF.FFFF This field is the return address.
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Register 16: Program Counter (PC)

The Program Counter (PC) is register R15, and it contains the current program address. On reset,
the processor loads the PC with the value of the reset vector, which is at address 0x0000.0004. Bit
0 of the reset vector is loaded into the THUMB bit of the EPSR at reset and must be 1. The PC register
can be accessed in either privileged or unprivileged mode.

Program Counter (PC)
Type RW, reset -

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
PC
1 1 1
Type  RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
Reset - - - - - - - - - - - - - - - -
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 I 1 I 1 I 1 1 1 1 I 1 I
PC
1 1 1
Type  RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW
Reset - - - - - - - - - - - - - - -
Bit/Field Name Type Reset Description
31:0 PC RwW - This field is the current program address.
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Register 17: Program Status Register (PSR)
Note: This register is also referred to as xPSR.

The Program Status Register (PSR) has three functions, and the register bits are assigned to the
different functions:

m Application Program Status Register (APSR), bits 31:27, bits 19:16
m Execution Program Status Register (EPSR), bits 26:24, 15:10
m Interrupt Program Status Register (IPSR), bits 7:0

The PSR, IPSR, and EPSR registers can only be accessed in privileged mode; the APSR register
can be accessed in either privileged or unprivileged mode.

APSR contains the current state of the condition flags from previous instruction executions.

EPSR contains the Thumb state bit and the execution state bits for the If-Then (1T) instruction or
the Interruptible-Continuable Instruction (IC1) field for an interrupted load multiple or store multiple
instruction. Attempts to read the EPSR directly through application software using the MSR instruction
always return zero. Attempts to write the EPSR using the MSR instruction in application software
are always ignored. Fault handlers can examine the EPSR value in the stacked PSR to determine
the operation that faulted (see “Exception Entry and Return” on page 127).

IPSR contains the exception type number of the current Interrupt Service Routine (ISR).

These registers can be accessed individually or as a combination of any two or all three registers,
using the register name as an argument to the MSR or MRS instructions. For example, all of the
registers can be read using PSR with the MRS instruction, or APSR only can be written to using
APSR with the MSR instruction. page 98 shows the possible register combinations for the PSR. See
the MRS and MSR instruction descriptions in the Cortex™-M4 instruction set chapter in the ARM®
Cortex™-M4 Devices Generic User Guide (literature number ARM DUI 05653A) for more information
about how to access the program status registers.

Table 2-3. PSR Register Combinations

Register Type Combination

PSR Rw?° APSR, EPSR, and IPSR
IEPSR RO EPSR and IPSR

IAPSR RwW? APSR and IPSR
EAPSR RWP APSR and EPSR

a. The processor ignores writes to the IPSR bits.
b. Reads of the EPSR bits return zero, and the processor ignores writes to these bits.

Program Status Register (PSR)
Type RW, reset 0x0100.0000

Type
Reset

Type
Reset

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
I 1 1 1 I 1 I
N z [} \Y Q ICI/IT THUMB reserved GE
RW RW RW RW RW RO RO RO RO RO RO RO RW RW RW RW
0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
I 1 I 1 1 I I I I I 1 I
ICI/IT reserved ISRNUM
1 1
RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

98

June 18, 2014
Texas Instruments-Production Data


http://infocenter.arm.com/help/topic/com.arm.doc.dui0553a/DUI0553A_cortex_m4_dgug.pdf

Tiva" TM4C129ENCPDT Microcontroller

Bit/Field Name Type
31 N RW
30 z RW
29 C RW
28 \Y RW
27 Q RW

Reset

Description
APSR Negative or Less Flag

Value Description

1 The previous operation result was negative or less than.
0 The previous operation result was positive, zero, greater than,
or equal.

The value of this bit is only meaningful when accessing PSR or APSR.
APSR Zero Flag

Value Description
1 The previous operation result was zero.

0 The previous operation result was non-zero.
The value of this bit is only meaningful when accessing PSR or APSR.
APSR Carry or Borrow Flag

Value Description

1 The previous add operation resulted in a carry bit or the previous
subtract operation did not result in a borrow bit.

0 The previous add operation did not result in a carry bit or the
previous subtract operation resulted in a borrow bit.

The value of this bit is only meaningful when accessing PSR or APSR.
APSR Overflow Flag

Value Description
1 The previous operation resulted in an overflow.

0 The previous operation did not result in an overflow.
The value of this bit is only meaningful when accessing PSR or APSR.
APSR DSP Overflow and Saturation Flag

Value Description

1 DSP Overflow or saturation has occurred when using a SIMD
instruction.
0 DSP overflow or saturation has not occurred since reset or since

the bit was last cleared.

The value of this bit is only meaningful when accessing PSR or APSR.
This bit is cleared by software using an MRS instruction.
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Bit/Field Name

26:25 ICI/IT

24 THUMB

23:20 reserved

19:16 GE

Type

RO

RO

RO

RwW

Reset

0x0

0x00

0x0

Description

EPSR ICI / IT status

These bits, along with bits 15:10, contain the Interruptible-Continuable
Instruction (ICI) field for an interrupted load multiple or store multiple
instruction or the execution state bits of the IT instruction.

When EPSR holds the I1C1 execution state, bits 26:25 are zero.

The I-Then block contains up to four instructions following an 1T
instruction. Each instruction in the block is conditional. The conditions
for the instructions are either all the same, or some can be the inverse
of others. See the Cortex™-M4 instruction set chapter in the ARM®
Cortex™-M4 Devices Generic User Guide (literature number ARM DU/
0553A) for more information.

The value of this field is only meaningful when accessing PSR or EPSR.
Note that these EPSR bits cannot be accessed using MRS and MSR
instructions but the definitions are provided to allow the stacked (E)PSR
value to be decoded within an exception handler.

EPSR Thumb State
This bit indicates the Thumb state and should always be set.
The following can clear the THUMB bit:

m  The BLX, BX and POP{PC} instructions

m Restoration from the stacked xPSR value on an exception return
m  Bit 0 of the vector value on an exception entry or reset

Attempting to execute instructions when this bit is clear results in a fault

or lockup. See “Lockup” on page 132 for more information.
The value of this bit is only meaningful when accessing PSR or EPSR.

Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

Greater Than or Equal Flags

See the description of the SEL instruction in the Cortex™-M4 instruction
set chapter in the ARM® Cortex™-M4 Devices Generic User Guide
(literature number ARM DUI 0553A) for more information.

The value of this field is only meaningful when accessing PSR or APSR.
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Bit/Field Name Type Reset Description

15:10 ICI/IT RO 0x0 EPSR ICI / IT status

These bits, along with bits 26:25, contain the Interruptible-Continuable
Instruction (ICI) field for an interrupted load multiple or store multiple
instruction or the execution state bits of the IT instruction.

When an interrupt occurs during the execution of an LDM, STM, PUSH
POP, VLDM, VSTM, VPUSH, or VPOP instruction, the processor stops the
load multiple or store multiple instruction operation temporarily and
stores the next register operand in the multiple operation to bits 15:12.
After servicing the interrupt, the processor returns to the register pointed
to by bits 15:12 and resumes execution of the multiple load or store
instruction. When EPSR holds the ICI execution state, bits 11:10 are
zero.

The If-Then block contains up to four instructions following a 16-bit 1T
instruction. Each instruction in the block is conditional. The conditions
for the instructions are either all the same, or some can be the inverse
of others. See the Cortex™-M4 instruction set chapter in the ARM®
Cortex™-M4 Devices Generic User Guide (literature number ARM DUI
0553A) for more information.

The value of this field is only meaningful when accessing PSR or EPSR.

9:8 reserved RO 0x0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

7:0 ISRNUM RO 0x00 IPSR ISR Number

This field contains the exception type number of the current Interrupt
Service Routine (ISR).

Value Description

0x00 Thread mode

0x01 Reserved

0x02 NMI

0x03 Hard fault

0x04 Memory management fault
0x05 Bus fault

0x06 Usage fault
0x07-0x0A Reserved

0x0B SVCall

0x0C Reserved for Debug
0x0D Reserved

0x0E PendSV

OxOF SysTick

0x10 Interrupt Vector 0
0x11 Interrupt Vector 1
0x81 Interrupt Vector 113

See “Exception Types” on page 120 for more information.
The value of this field is only meaningful when accessing PSR or IPSR.
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Priority Mask Register (PRIMASK)

Register 18: Priority Mask Register (PRIMASK)

The PRIMASK register prevents activation of all exceptions with programmable priority. Reset,
non-maskable interrupt (NMI), and hard fault are the only exceptions with fixed priority. Exceptions
should be disabled when they might impact the timing of critical tasks. This register is only accessible
in privileged mode. The MSR and MRS instructions are used to access the PRIMASK register, and
the CPS instruction may be used to change the value of the PRIMASK register. See the Cortex™-M4
instruction set chapter in the ARM® Cortex™-M4 Devices Generic User Guide (literature number
ARM DUI 0553A) for more information on these instructions. For more information on exception
priority levels, see “Exception Types” on page 120.

Type RW, reset 0x0000.0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1
reserved
1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1
reserved PRIMASK
1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:1 reserved RO 0x0000.000 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
0 PRIMASK RwW 0 Priority Mask
Value Description
1 Prevents the activation of all exceptions with configurable
priority.
0 No effect.
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Register 19: Fault Mask Register (FAULTMASK)

The FAULTMASK register prevents activation of all exceptions except for the Non-Maskable Interrupt
(NMI). Exceptions should be disabled when they might impact the timing of critical tasks. This register
is only accessible in privileged mode. The MSR and MRS instructions are used to access the
FAULTMASK register, and the CPS instruction may be used to change the value of the FAULTMASK
register. See the Cortex™-M4 instruction set chapter in the ARM® Cortex™-M4 Devices Generic
User Guide (literature number ARM DUI 05653A) for more information on these instructions. For
more information on exception priority levels, see “Exception Types” on page 120.

Fault Mask Register (FAULTMASK)
Type RW, reset 0x0000.0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1 1
reserved FAULTMASK
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:1 reserved RO 0x0000.000 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
0 FAULTMASK RW 0 Fault Mask

Value Description
1 Prevents the activation of all exceptions except for NMI.
0 No effect.

The processor clears the FAULTMASK bit on exit from any exception
handler except the NMI handler.
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Register 20: Base Priority Mask Register (BASEPRI)

The BASEPRI register defines the minimum priority for exception processing. When BASEPRI is
set to a nonzero value, it prevents the activation of all exceptions with the same or lower priority
level as the BASEPRI value. Exceptions should be disabled when they might impact the timing of
critical tasks. This register is only accessible in privileged mode. For more information on exception
priority levels, see “Exception Types” on page 120.

Base Priority Mask Register (BASEPRI)
Type RW, reset 0x0000.0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1
reserved
1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1
reserved BASEPRI reserved
L
Type RO RO RO RO RO RO RO RO RW RW RW RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:8 reserved RO 0x0000.00 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
7:5 BASEPRI RW 0x0 Base Priority
Any exception that has a programmable priority level with the same or
lower priority as the value of this field is masked. The PRIMASK register
can be used to mask all exceptions with programmable priority levels.
Higher priority exceptions have lower priority levels.
Value Description
0x0  All exceptions are unmasked.
0x1  All exceptions with priority level 1-7 are masked.
0x2  All exceptions with priority level 2-7 are masked.
0x3  All exceptions with priority level 3-7 are masked.
0x4  All exceptions with priority level 4-7 are masked.
0x5  All exceptions with priority level 5-7 are masked.
0x6  All exceptions with priority level 6-7 are masked.
0x7  All exceptions with priority level 7 are masked.
4:0 reserved RO 0x0 Software should not rely on the value of a reserved bit. To provide

compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
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Register 21: Control Register (CONTROL)

The CONTROL register controls the stack used and the privilege level for software execution when
the processor is in Thread mode, and indicates whether the FPU state is active. This register is only
accessible in privileged mode.

Handler mode always uses the MSP, so the processor ignores explicit writes to the ASP bit of the
CONTROL register when in Handler mode. The exception entry and return mechanisms automatically
update the CONTROL register based on the EXC_RETURN value (see Table 2-10 on page 130).
In an OS environment, threads running in Thread mode should use the process stack and the kernel
and exception handlers should use the main stack. By default, Thread mode uses the MSP. To
switch the stack pointer used in Thread mode to the PSP, either use the MSR instruction to set the
ASP bit, as detailed in the Cortex™-M4 instruction set chapter in the ARM® Cortex™-M4 Devices
Generic User Guide (literature number ARM DUI 0553A), or perform an exception return to Thread
mode with the appropriate EXC_RETURN value, as shown in Table 2-10 on page 130.

Note: When changing the stack pointer, software must use an I1SB instruction immediately after
the MSR instruction, ensuring that instructions after the 1SB execute use the new stack
pointer. See the Cortex™-M4 instruction set chapter in the ARM® Cortex™-M4 Devices
Generic User Guide (literature number ARM DUI 0553A).

Control Register (CONTROL)
Type RW, reset 0x0000.0000

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1 1 1 1 1 1 1 1 1 1 1 1 1 1
reserved
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO RO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 1 1 1 1
reserved FPCA ASP TMPL
1 1 1
Type RO RO RO RO RO RO RO RO RO RO RO RO RO RW RW RW
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bit/Field Name Type Reset Description
31:3 reserved RO 0x0000.000 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.
2 FPCA RW 0 Floating-Point Context Active

Value Description

1 Floating-point context active

0 No floating-point context active

The Cortex-M4F uses this bit to determine whether to preserve

floating-point state when processing an exception.

Important: Two bits control when FPCA can be enabled: the ASPEN
bit in the Floating-Point Context Control (FPCC)
register and the DISFPCA bit in the Auxiliary Control
(ACTLR) register.
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Bit/Field Name Type Reset Description
1 ASP RW 0 Active Stack Pointer

Value Description
1 The PSP is the current stack pointer.
0 The MSP is the current stack pointer

In Handler mode, this bit reads as zero and ignores writes. The
Cortex-M4F updates this bit automatically on exception return.

0 TMPL RwW 0 Thread Mode Privilege Level

Value Description

1 Unprivileged software can be executed in Thread mode.

0 Only privileged software can be executed in Thread mode.
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Register 22: Floating-Point Status Control (FPSC)

The FPSC register provides all necessary user-level control of the floating-point system.

Floating-Point Status Control (FPSC)
Type RW, reset -

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
T T T T T T
N z C Vv reserved AHP DN Fz RMODE reserved
1
Type RW RW RW RW RO RW RW RW RW RW RO RO RO RO RO RO
Reset - - - - 0 - - - - - 0 0 0 0 0 0
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
T T T T T T T T
reserved IDC reserved IXC UFC OFC DzC I0C
1
Type RO RO RO RO RO RO RO RO RwW RO RO RW RW RW RW RwW
Reset 0 0 0 0 0 0 0 0 - 0 0 - - - - -
Bit/Field Name Type Reset Description
31 N RwW - Negative Condition Code Flag

Floating-point comparison operations update this condition code flag.

30 4 RW - Zero Condition Code Flag
Floating-point comparison operations update this condition code flag.

29 Cc RwW - Carry Condition Code Flag
Floating-point comparison operations update this condition code flag.

28 \% RW - Overflow Condition Code Flag
Floating-point comparison operations update this condition code flag.

27 reserved RO 0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

26 AHP RW - Alternative Half-Precision

When set, alternative half-precision format is selected. When clear,
IEEE half-precision format is selected.

The AHP bit in the FPDSC register holds the default value for this bit.

25 DN RwW - Default NaN Mode

When set, any operation involving one or more NaNs returns the Default
NaN. When clear, NaN operands propagate through to the output of a
floating-point operation.

The DN bit in the FPDSC register holds the default value for this bit.

24 FZ RW - Flush-to-Zero Mode

When set, Flush-to-Zero mode is enabled. When clear, Flush-to-Zero
mode is disabled and the behavior of the floating-point system is fully
compliant with the IEEE 754 standard.

The FZ bit in the FPDSC register holds the default value for this bit.
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Bit/Field Name Type Reset Description
23:22 RMODE RW - Rounding Mode

The specified rounding mode is used by almost all floating-point
instructions.
The RMODE bit in the FPDSC register holds the default value for this bit.
Value Description
0x0  Round to Nearest (RN) mode
0x1  Round towards Plus Infinity (RP) mode
0x2 Round towards Minus Infinity (RM) mode
0x3  Round towards Zero (RZ) mode

21:8 reserved RO 0x0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

7 IDC RwW - Input Denormal Cumulative Exception
When set, indicates this exception has occurred since 0 was last written
to this bit.

6:5 reserved RO 0x0 Software should not rely on the value of a reserved bit. To provide
compatibility with future products, the value of a reserved bit should be
preserved across a read-modify-write operation.

4 IXC RwW - Inexact Cumulative Exception
When set, indicates this exception has occurred since 0 was last written
to this bit.

3 UFC RwW - Underflow Cumulative Exception
When set, indicates this exception has occurred since 0 was last written
to this bit.

2 OFC RwW - Overflow Cumulative Exception
When set, indicates this exception has occurred since 0 was last written
to this bit.

1 DzC RwW - Division by Zero Cumulative Exception
When set, indicates this exception has occurred since 0 was last written
to this bit.

0 10C RW - Invalid Operation Cumulative Exception
When set, indicates this exception has occurred since 0 was last written
to this bit.
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2.3.5

2.3.6

24

Exceptions and Interrupts

The Cortex-M4F processor supports interrupts and system exceptions. The processor and the
Nested Vectored Interrupt Controller (NVIC) prioritize and handle all exceptions. An exception
changes the normal flow of software control. The processor uses Handler mode to handle all
exceptions except for reset. See “Exception Entry and Return” on page 127 for more information.

The NVIC registers control interrupt handling. See “Nested Vectored Interrupt Controller
(NVIC)” on page 143 for more information.

Data Types

The Cortex-M4F supports 32-bit words, 16-bit halfwords, and 8-bit bytes. The processor also supports
64-bit data transfer instructions. All instruction and data memory accesses are little endian. See
“Memory Regions, Types and Attributes” on page 112 for more information.

Memory Model

This section describes the processor memory map, the behavior of memory accesses, and the
bit-banding features. The processor has a fixed memory map that provides up to 4 GB of addressable
memory.

The memory map for the TM4C129ENCPDT controller is provided in Table 2-4 on page 109. In this
manual, register addresses are given as a hexadecimal increment, relative to the module's base
address as shown in the memory map.

The regions for SRAM and peripherals include bit-band regions. Bit-banding provides atomic
operations to bit data (see “Bit-Banding” on page 115).

The processor reserves regions of the Private peripheral bus (PPB) address range for core peripheral
registers (see “Cortex-M4 Peripherals” on page 141).

Note: Within the memory map, attempts to read or write addresses in reserved spaces result in
a bus fault. In addition, attempts to write addresses in the flash range also result in a bus
fault.

Table 2-4. Memory Map

Start End Description For details,
see page ...

Memory

0x0000.0000 0x000F.FFFF On-chip Flash 629

0x0010.0000 0x01FF.FFFF Reserved -

0x0200.0000 0x02FF.FFFF On-chip ROM (16 MB) 610

0x0300.0000 Ox1FFF.FFFF Reserved -

0x2000.0000 0x2006.FFFF Bit-banded on-chip SRAM 610

0x2007.0000 0x21FF.FFFF Reserved -

0x2200.0000 0x2234.FFFF Bit-band alias of bit-banded on-chip SRAM starting at 610

0x2000.0000

0x2235.0000 O0x3FFF.FFFF Reserved -

Peripherals

0x4000.0000 0x4000.0FFF Watchdog timer 0 1154

0x4000.1000 0x4000.1FFF Watchdog timer 1 1154

0x4000.2000 0x4000.3FFF Reserved -
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Table 2-4. Memory Map (continued)

Start End Description For details,
see page ...
0x4000.4000 0x4000.4FFF GPIO Port A 763
0x4000.5000 0x4000.5FFF GPIO Port B 763
0x4000.6000 0x4000.6FFF GPIO Port C 763
0x4000.7000 0x4000.7FFF GPIO Port D 763
0x4000.8000 0x4000.8FFF SSI0 1367
0x4000.9000 0x4000.9FFF SSI1 1367
0x4000.A000 0x4000.AFFF SSI2 1367
0x4000.B000 0x4000.BFFF SSI3 1367
0x4000.C000 0x4000.CFFF UARTO 1297
0x4000.D000 0x4000.DFFF UART1 1297
0x4000.E000 0x4000.EFFF UART2 1297
0x4000.FO00 0x4000.FFFF UART3 1297
0x4001.0000 0x4001.0FFF UART4 1297
0x4001.1000 0x4001.1FFF UART5 1297
0x4001.2000 0x4001.2FFF UART6 1297
0x4001.3000 0x4001.3FFF UART7 1297
0x4001.4000 0x4001.FFFF Reserved -
Peripherals
0x4002.0000 0x4002.0FFF l’co 1423
0x4002.1000 0x4002.1FFF 1’C 1 1423
0x4002.2000 0x4002.2FFF 1’c 2 1423
0x4002.3000 0x4002.3FFF 1’c 3 1423
0x4002.4000 0x4002.4FFF GPIO Port E 763
0x4002.5000 0x4002.5FFF GPIO Port F 763
0x4002.6000 0x4002.6FFF GPIO Port G 763
0x4002.7000 0x4002.7FFF GPIO Port H 763
0x4002.8000 0x4002.8FFF PWM 0 1803
0x4002.9000 0x4002.BFFF Reserved -
0x4002.C000 0x4002.CFFF QEIO 1877
0x4002.D000 0x4002.FFFF Reserved -
0x4003.0000 0x4003.0FFF 16/32-bit Timer 0 1098
0x4003.1000 0x4003.1FFF 16/32-bit Timer 1 1098
0x4003.2000 0x4003.2FFF 16/32-bit Timer 2 1098
0x4003.3000 0x4003.3FFF 16/32-bit Timer 3 1098
0x4003.4000 0x4003.4FFF 16/32-bit Timer 4 1098
0x4003.5000 0x4003.5FFF 16/32-bit Timer 5 1098
0x4003.6000 0x4003.7FFF Reserved -
0x4003.8000 0x4003.8FFF ADCO 1197
0x4003.9000 0x4003.9FFF ADC1 1197
0x4003.A000 0x4003.BFFF Reserved -
0x4003.C000 0x4003.CFFF Analog Comparators 1783
110 June 18, 2014

Texas Instruments-Production Data



Tiva" TM4C129ENCPDT Microcontroller

Table 2-4. Memory Map (continued)

Start End Description For details,
see page ...
0x4003.D000 0x4003.DFFF GPIO Port J 763
0x4003.E000 0x4003.FFFF Reserved -
0x4004.0000 0x4004.0FFF CANO Controller 1499
0x4004.1000 0x4004.1FFF CAN1 Controller 1499
0x4004.2000 0x4004.FFFF Reserved -
0x4005.0000 0x4005.0FFF usB 1770
0x4005.1000 0x4005.7FFF Reserved -
0x4005.8000 0x4005.8FFF GPIO Port A (AHB aperture) 763
0x4005.9000 0x4005.9FFF GPIO Port B (AHB aperture) 763
0x4005.A000 0x4005.AFFF GPIO Port C (AHB aperture) 763
0x4005.B000 0x4005.BFFF GPIO Port D (AHB aperture) 763
0x4005.C000 0x4005.CFFF GPIO Port E (AHB aperture) 763
0x4005.D000 0x4005.DFFF GPIO Port F (AHB aperture) 763
0x4005.E000 0x4005.EFFF GPIO Port G (AHB aperture) 763
0x4005.FO00 0x4005.FFFF GPIO Port H (AHB aperture) 763
0x4006.0000 0x4006.0FFF GPIO Port J (AHB aperture) 763
0x4006.1000 0x4006.1FFF GPIO Port K (AHB aperture) 763
0x4006.2000 0x4006.2FFF GPIO Port L (AHB aperture) 763
0x4006.3000 0x4006.3FFF GPIO Port M (AHB aperture) 763
0x4006.4000 0x4006.4FFF GPIO Port N (AHB aperture) 763
0x4006.5000 0x4006.5FFF GPIO Port P (AHB aperture) 763
0x4006.6000 0x4006.6FFF GPIO Port Q (AHB aperture) 763
0x4006.7000 0x400A.EFFF Reserved -
0x400A.F000 0x400A.FFFF EEPROM and Key Locker 629
0x400B.0000 0x400B.7FFF Reserved -
0x400B.8000 0x400B.8FFF 1’c 8 1423
0x400B.9000 0x400B.9FFF l’c 9 1423
0x400B.A000 0x400B.FFFF Reserved -
0x400C.0000 0x400C.OFFF 1’C 4 1423
0x400C.1000 0x400C.1FFF 1’cs 1423
0x400C.2000 0x400C.2FFF 1’Cc 6 1423
0x400C.3000 0x400C.3FFF 1’c7 1423
0x400C.4000 0x400C.FFFF Reserved -
0x400D.0000 0x400D.0FFF EPIO 864
0x400D.1000 0x400D.FFFF Reserved -
0x400E.0000 0x400E.OFFF 16/32-bit Timer 6 1098
0x400E.1000 0x400E.1FFF 16/32-bit Timer 7 1098
0x400E.2000 0x400E.BFFF Reserved -
0x400E.C000 0x400E.CFFF Ethernet Controller 1591
0x400E.D00O 0x400F.8FFF Reserved -
0x400F.9000 0x400F.9FFF System Exception Module 531
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Table 2-4. Memory Map (continued)

Start End Description For details,
see page ...
0x400F.A000 0x400F.BFFF Reserved -
0x400F.C000 0x400F.CFFF Hibernation Module 559
0x400F.D000 0x400F.DFFF Flash memory control 629
0x400F.E000 0x400F.EFFF System control 254
0x400F.FO00 0x400F.FFFF uDMA 709
0x4010.0000 0x41FF.FFFF Reserved -
0x4200.0000 0x43FF.FFFF Bit-banded alias of 0x4000.0000 through 0x400F.FFFF -
0x4400.0000 0x4402.FFFF Reserved -
0x4403.0000 0x4403.0FFF CRC and Cryptographic Control Module -
0x4403.1000 0x4403.1FFF Reserved [4 kB] -
0x4403.2000 0x4403.3FFF Reserved [8 kB] -
0x4403.4000 0x4403.5FFF SHA/MD5 1058
0x4403.6000 0x4403.7FFF AES 984
0x4403.8000 0x4403.9FFF DES 1024
0x4403.A000 0x4403.EFFF Reserved -
0x4403.FO00 0x4403.FFFF Reserved [4 kB] -
0x4404.0000 0x4404.FFFF Reserved [64 kB] -
0x4405.0000 0x4405.3FFF Reserved -
0x4405.4000 0x4405.4FFF EPHY 0 1591
0x4405.5000 Ox5FFF.FFFF Reserved -
0x6000.0000 OxDFFF.FFFF EPIO mapped peripheral and RAM -
Private Peripheral Bus
0xE000.0000 0xE000.0FFF Instrumentation Trace Macrocell (ITM) 88
0xE000.1000 0xE000.1FFF Data Watchpoint and Trace (DWT) 88
0xE000.2000 0xE000.2FFF Flash Patch and Breakpoint (FPB) 88

0xE000.3000

0xE000.DFFF

Reserved

0xE000.E000

O0xE000.EFFF

Cortex-M4F Peripherals (SysTick, NVIC, MPU, FPU and SCB)

153

0xE000.F000

OxEO003.FFFF

Reserved

0xE004.0000 0xE004.0FFF Trace Port Interface Unit (TPIU) 89
0xE004.1000 O0xE004.1FFF Embedded Trace Macrocell (ETM) 88
0xE004.2000 OxFFFF.FFFF Reserved -

241 Mem