TEXAS INSTRUMENTS-PRODUCTION DATA

I3 TEXAS

INSTRUMENTS

Tiva TM4C1230D5PM Microcontroller

DATA SHEET

DS-TM4C1230D5PM-15842.2741 Copyright © 2007-2014
SPMS330E 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

108 Wild Basin, Suite 350 i TEXAS
Austin, TX 78746 INSTRUMENTS ARM

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

Cortex

Intelligent Processors by ARM"

B POWERED

2 June 12, 2014
Texas Instruments-Production Data


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

Tiva™ TM4C1230D5PM 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 30
About ThisS DOCUMENL ..ot n e e an e e nsnnns 33
LU Lo [ 1T o o7 PP P PP PPPPPTTR 33
ADOUL THIS MANUAN .....cooie ettt e et e et e e et e e e 33
Related DOCUMENTS ... .ottt ettt et e ettt e et e e et e e e aa e eea e eetn e eeanaaeannnas 33
[DToTe10] 0 g =T 0] e=14lo] g T @] 0 1Y7=T o 11 ] o 1 34
1 Architectural OVErVIEW ..........ccccceiiiiiimiiiere s s 36
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 36
1.2 TM4C1230D5PM Microcontroller OVEIVIEW ............coouiiiiiiiiiiaiiie e 37
1.3 TM4C1230D5PM Microcontroller Features ... 39
1.3.1  ARM CorteX-M4F ProCeSSOr COIE ........couuuiiiiiiiieiiii et 39
LIRS T2 © 1 T 11 o T8 1Y 1= 31 o] P 41
1.3.3  Serial Communications Peripherals ...............coooiiiiiiiiii e 43
1.3.4  System INtegration ........coooiiiiiiii e 46
12320 AN@IOQG ittt 51
1.3.6  JTAG and ARM Serial Wire DeDUQG ......couuniiiiiiiiii e 53
1.3.7 Packaging and TemMPEerature ...........c...ioiiiiiiiii e e 54
1.4 TM4C1230D5PM Microcontroller Hardware Details .............ccoviiiiiiiiiiiiii e, 54
1.5 KIS ettt et a e s 54
1.6 SUupport INFOrMAtioN ... e 54
2 The Cortex-MA4F ProCesSsoOr ........cccciiiiiiinmrninsss s s s sssssss s 55
2.1 =] [o Yo I = To | - o 56
2.2 L Y= =P 57
221 System-Level INterface ... e 57
2.2.2 Integrated Configurable DEDUQG ........ccoouuiiiiiiiii e 57
2.2.3 Trace Port Interface Unit (TPIU) .....oooiiii e 58
224 Cortex-M4F System Component DetailS ..........couuiiiiiiiiiiiiiiii e 58
2.3 Programming MOAEL ..........cooniii e 59
2.3.1 Processor Mode and Privilege Levels for Software Execution ............ccc.cooviiiiiiiiiineeninnnnnn. 59
A I | - Lo € T 60
2.3.3  ReGISIEr MaP ... e 60
2.3.4 Register DeSCIIPUONS ......iiiiii et 62
2.3.5 Exceptions and INTEITUPES ......oooiiiiiiiiii e 78
G T T I - - TR Y/ 1= Y= 78
24 MEMOIY IMOEI ... et e e e e e e e e e 78
241 Memory Regions, Types and Attributes ...... ... 80
2.4.2 Memory System Ordering of MEmMOry ACCESSES ......ccuuiiiiiiiiiiiiiiii e 81
2.4.3 Behavior of MemOry ACCESSES .....cciiiuuiiiiiiii ettt e e 81
2.4.4 Software Ordering of MEemOry ACCESSES .....uiiiiiuuiiiiiiii et e s 82
245  Bit-Banding ....cooooiiiiii e 83
A R B - - TS (o] = Lo Y 85
247 Synchronization Primitives ... e 86
25 EXCEPLion MOAEI ... e 87
251 EXCEPON SateS ... e 88
I A = (=Y o] (0] T Y] o= PP 88
June 12, 2014 3

Texas Instruments-Production Data



Table of Contents

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
4.3
431
432
433
434
4.4
4.5
451
452

5.1

5.2

5.2.1
5.2.2
5.2.3
5.2.4
525
5.2.6

EXCeption HAaNAIEIS ... e e 92
RV =T (o =1 o] = PR 92
o= o) [0 I o 4 [ 93
Interrupt Priority GrOUPING .....c..u i e e e e 94
Exception Entry and ReTUIN ........coiiiiii e 94
= 10 = T |1 Vo 97
= UL O 1Y/ 0T PPN 98
Fault Escalation and Hard FauUltS ... e 98
Fault Status Registers and Fault Address Registers ...........oooviiiiiiiiiii 99
oo (0 o R PSSP 99
Power ManagemeENt ........coouniiiii i 100
Entering SIEEP MOUES ......covniiiiii e 100
Wake Up from SIEEP MOTE ......eeiiiiiice e 100
INSTrUCHION St SUMMAIY ..o e 101
(020) 4 1) G 1 1 0 oY g o] 4 L=1 -1 £ 108
Functional DeSCHPLON ......cunii e e 108
System TIMer (SYSTICK) ...oeeniiii e e e e 109
Nested Vectored Interrupt Controller (NVIC) ... 110
System Control BIOCK (SCB) .. .cuuuiiiiiiiieee e e e et 111
Memory Protection Unit (MPU) ... 111
Floating-Point Unit (FPU) .....oouiii e 116
T o153 (=Y 1 =T o PR 120
System Timer (SysTick) Register Descriptions ...........c.oiiiiiiiiiiiiiiii e 123
NVIC Register DESCHPHONS ......coouuiiiiiiii e 127
System Control Block (SCB) Register Descriptions ............cooviiiiiiiiiiiiiii e, 142
Memory Protection Unit (MPU) Register Descriptions ..........ccccooviiiiiiiiiiii i 171
Floating-Point Unit (FPU) Register Descriptions ...........cccoiviiiiiiiiiiiiiiicce e, 180
JTAG INterface ... 186
=] oTo3 Jq I TT=To - o P 187
SIgNal DESCIIPLION ..ot e 187
Functional DeSCHPON ......ouuii e e 188
JTAG INterface PiNs ... et e e 188
JTAG TAP CONLIOIIET ... e e e e e e e e e eeen 190
Shift REGISIEIS ... e e 190
Operational ConSIAerations ............iiiiiiiiiii e e e e e e 191
Initialization and Configuration ................ooiiiii i 193
Register DeSCPLIONS .. ... e e 194
Instruction Register (IR) ... oo e 194
Data REGISIEIS ...t e 196
System Control ... ————— 198
ST To g F= 1 =TT o] (o] o P 198
Functional DeSCHPON ......cui e 198
Device 1dentifiCation ............ooviiiiii e 198
=TS B @) o 199
Non-Maskable INterrupt ... e 204
01T =Y @0 o1 1 o PP 204
107 o T2 /Q 870 o1 o ] NN S 205
SYSIEM CONIIOl ... e 211

June 12, 2014
Texas Instruments-Production Data



Tiva™ TM4C1230D5PM Microcontroller

5.3 Initialization and Configuration ..............oooiiiiiiii e 215
54 REGISIEI IMAP ..t et 216
5.5 System Control Register Descriptions ..........ooooiuiiiiiiii e 220
5.6 System Control Legacy Register Descriptions ...........c.oiiiiiiiiiiiiiiiiii e 381
6 System Exception Module ... e 438
6.1 Functional DeSCHPON ......ceiii e 438
6.2 =T o153 (=1 a1, =T o 438
6.3 Register DESCIIPHONS ....iiiiiiiieieiii e 438
7 Internal MEmMOIY ... s 446
71 ] oTet QI 1= Te | =1 o PSPPI 446
7.2 Functional DESCIPLON .....cceiiii e e e e e 447
A2 TS o N 447
A £ O ]V P 448
T.2.3  FIaSh IMEIMOIY ...ttt ettt e et e e e e enaans 450
T.24 EEPROM L.ttt a e 456
7.3 REGISIEI MAP ..t et 461
7.4 Flash Memory Register Descriptions (Flash Control Offset) .........c.cccoiviiiiiiiiiiiieee, 463
7.5 EEPROM Register Descriptions (EEPROM Offset) .........cooeiiviiiiiiiiiiiiie e, 481
7.6 Memory Register Descriptions (System Control Offset) ..........cccooveviiiiiiiiiiiie, 498
8 Micro Direct Memory Access (UDMA) ... 506
8.1 = o Yo S DT F=To | - 1 o ¢ 1 507
8.2 Functional DeSCHPLON ......oeeii e e 507
8.2.1  Channel ASSIGNMENTS ... o e e e e e e e aees 508
8.2.2  PIOMIEY et et aa s 509
8.2.3  AIDItratioNn SIzZE ...oeeeiieee e 509
8.2.4  REQUESTE TYPES oruiiiiieiiii ittt ettt et e et e e e e e e e et e e e e e e e et e et e e e e e e et 509
8.2.5 Channel Configuration .............oiiiiiiiiiii e 510
8.2.6  TranSTEr MOUES .......uiiiiiiiiiee ettt e e e e e et e e e et e e e e et e e e e aaa s 512
8.2.7 Transfer Size and INCrement ... ... e 520
8.2.8 Peripheral INterface ........coooniiiii e 520
8.2.9  Software ReqUEST ... 520
oI L [ (=Y 4 U] o) £S3R= 1 Lo Ny o) = 521
8.3 Initialization and Configuration ...............ooi i 521
8.3.1  Module INItIaliZation ............oii e 521
8.3.2 Configuring a Memory-to-Memory Transfer ............oiviiiiii e 522
8.3.3 Configuring a Peripheral for Simple Transmit .............ooooiiiiiii e, 523
8.3.4 Configuring a Peripheral for Ping-Pong Receive ...........cccoooiiiiiiiiiii e, 525
8.3.5 Configuring Channel ASSIGNMENTS ..........oiiiiiiiiiii e e 527
84 Lo 1] (=T a1 = o 527
8.5 MDMA Channel Control StruCtUre ............ooiiiiiiii e 529
8.6 MDMA Register DeSCrPIONS ... .oouiiiiieii e e e e 536
9 General-Purpose Input/Outputs (GPIOS) ......ccooiiiiiiiiiiiiirrrrcrrrcrcccr e 570
9.1 ST (o =TI =T To1 ] o o o PP 570
9.2 Functional DeSCHPLION ......ccuiiiii e 573
9.2.1  Data Control ... e e 574
9.2.2  INterrupt CONMIOL ... e e e enaans 575
1S I T 1Y o o L= @0 o 4 o) S 576
June 12, 2014 5

Texas Instruments-Production Data



Table of Contents

9.24
9.25
9.2.6
9.3
9.4
9.5

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
10.3.7
10.4
10.4.1
10.4.2
10.4.3
10.4.4
10.4.5
10.5
10.6

1"
11.1
1.2
11.2.1
11.3
11.4
11.5

12
12.1
12.2
12.3
12.31
12.3.2
12.3.3
12.3.4
12.35
12.3.6
12.3.7
12.4
12.41
12.4.2
12.5
12.6

(070)2710011 8070 ] 1 11 NP 577
T I 0o 01 £ o P 577
L 1Y 1 1= 1 4 [ o S 577
Initialization and Configuration ............ ..o 577
=T o153 (=1 g 1, =T o 579
Register DeSCriPtiONS ....couiiiii e 582
General-Purpose TIMErsS ........ccccciciicciiicrnccssssssssss s ssssssssssssssnssssssnnnnns 625
=] oTo3 Jq I TT-To - o P 626
SIgNal DESCIIPLION ..ot e e 627
Functional DeSCHPON ......cuuii e 628
GPTM Reset CONItIONS ... oo e e e e 629
B L2 =T 1Y, (o o L= 630
Walit-fOr-TrgQer MOGE ... et e e 639
Synchronizing GP Timer BIOCKS ........oiiiiiiii e 640
1Y PN @ oT=T = o] o PSPPIt 641
Accessing Concatenated 16/32-Bit GPTM Register Values .............cccooveviiiiiieiiiiinnenennnnn. 641
Accessing Concatenated 32/64-Bit Wide GPTM Register Values ............ccccooooiiiiiiinnnnnn. 641
Initialization and Configuration ............ ..o 643
One-Shot/Periodic TIMer MO .........ooouuiiiiiie e eees 643
Real-Time Clock (RTC) MOAE ......ouiiiiiieiiici et e e e e e e e 644
INpuUt EAGE-CoUNE IMOAE ......ooiiiiiii e 644
INpUt EAGe TIME MOE ..o e 645
PWWIM MOGE ..ttt ettt e e e et ettt e e e e e e e eeeteta e e e e eeeeeennnnns 645
REGISIEI MAP ..t et e 646
Register DESCIIPHONS .....ciiiiiiei e 647
Watchdog TIMErS ... 695
=] oYt Q1= Te | =T o USSP 696
Functional DeSCIIPHION ........iiiiii i e et e e eeeas 696
Register ACCESS TiMING ..oivuniiiii it e e e e e e et e e et e e et e e et e e e et eaannaees 697
Initialization and Configuration ................ooiiiii i 697
o153 (=Y 1Y =T o P 697
Register DeSCPIONS ... e e 698
Analog-to-Digital Converter (ADC) ........ccccoeriirriinrirnnnnnnnnnnnnnnnnnnnnnneenneennnen e nnnenn 720
=] (oTe3 QI I T=To =1 o PP 721
ST To g F= 1 =TT o] (o] o P 722
Functional DeSCHPON ... ..ceiiiee e e e 723
SAMPIE SEQUENCEIS ....eeieiiiiii ettt e et e e et e e e et e e e e aaaas 723
MOAUIE CONEION ... e e et e e e e e s 724
Hardware Sample Averaging CirCUit ............ooiiiuiiiiii i 727
ANalog-to-Digital CONVEIET .........i i e et eeaaas 728
Differential Sampling .......oooeii e 731
Internal TeMPErature SENSOT ... ... e e e eens 733
Digital Comparator Uit ..........oouuiii e 734
Initialization and Configuration .............ooooiiiiii e 738
Module INIGIAIZATION .........iiei e 738
Sample Sequencer Configuration .............ccuiiiiiiiiii i 739
REGISIEI IMAP ..t et 739
Register DESCIIPHONS ... it 741

June 12, 2014
Texas Instruments-Production Data



Tiva™ TM4C1230D5PM Microcontroller

13 Universal Asynchronous Receivers/Transmitters (UARTS) ......cccccooniiinnnnnnnnn 811
13.1 BIOCK DIAQIram ... i 812
13.2  SiIgNal DESCIIPLION ....uieiiii ettt e et e e e e eaaans 812
13.3  Functional DeSCIIPLION .......coeuiiiieii e 813
13.3.1 TranSMIt/RECEIVE LOGIC ...cvvuiiiiiieii e e e e e e e eaaas 813
13.3.2 Baud-Rate GEeNEration ...........ooeuiiiiiiiiii et 814
13.3.3 Data TranSMUSSION ......ccuiiiiiiei et e e et e e e e e e e eeaaas 815
13.3.4  Serial IR (SIR) ..ttt e e et ettt e e e e e anan e e aaaeeeae 815
G TR T 1T B 4 <o [ T TW o o Yo o (USSR 816
13.3.6 Modem Handshake SUPPOIT ... e e 817
13.3.7 9-Bit UART MOUE ...ttt e e e 818
13.3.8 FIFO OPEIatioN ....couniiiiiiii e et e e e e e e e e e eeaa e 818
R TRC TR I [ 0] (=Y 4 U o) TP 818
13.3.10 Loopback OPeration ...........ooouiiiiiiii i et e e e ea e 819
G TR Ty B B 1Y N @ o = = 1T o 820
13.4  Initialization and Configuration ... 820
G TR T =T 15 (=1 g 1 =1 o 821
13.6  Register DeSCrIPLIONS .....oouiiiiii e 823
14 Synchronous Serial Interface (SSI) ... 870
14.1 =] oTo3 Jq I TT=To | - o P 871
14.2  Signal DESCHIPLON ...ouiiit e e e e e e e 871
14.3  Functional DeSCHPLiON ......couniiiie e 872
14.3.1 Bit Rate Generation ... e 872
L B | @ @ o= - o o 873
L R T (01 (=14 U o] £ PP 873
14.3.4 Frame FOIMMALS ......uuiiiiiiiiiiiiii ettt e e e e e e e e e e e e eeenns 874
14.3.5 DIMA OPEIatioN .....ovuiiiiiei et e 882
14.4  Initialization and Configuration ...............oiiiiiiiii i 883
(3 T = To 153 (=Y g 1V =T o 885
14.6  Register DeSCrPLIONS .....oouuiiiiiii e et 886
15 Inter-Integrated Circuit (I2C) INterface ...........ccoceeveeeceeercrcreneseeeeeeeeseseeesesseeees 915
15.1 =] oTe3 QI F=To -1 o o P 916
15.2  SigNal DESCIIPLION .....iiiii ettt e e e e eaaans 916
15.3  Functional DeSCrPLION .......coeuuiiiii e 917
15.3.1 12C BUS FUNGHONAI OVEIVIEW .......oveeeieieeeeeeeee e 917
15.3.2 Available Speed MOUES .........iiiiiiiii e 922
ETR C T (01 (=14 B o] £ PR 924
15.3.4 Loopback OPEration ...........ciiiuiiiiiii et e e e e e e e e e e e 925
15.3.5 Command Sequence FIow Charts .............ccooiiiiiiiiii e, 925
15.4  Initialization and Configuration ... 933
15.4.1 Configure the 1°C Module to Transmit a Single Byte as a Master ................c..ccccevenne... 933
15.4.2 Configure the 1°C Master to High Speed MOde ...........c.cceeeieeeeieeeeceeeeeeeee e 934
155 REGISIEr MaAP ..o e 935
15.6  Register Descriptions (I2C MaSter) ............c.ooueiueeuroueeeee oo, 936
15.7  Register Descriptions (12C SIAVE) .........ceeieeee e, 953
15.8  Register Descriptions (I°C Status and COontrol) .............cccooviieiiieeieeeeeee e 963
June 12, 2014 7

Texas Instruments-Production Data



Table of Contents

16 Controller Area Network (CAN) Module .........ccccommiiiiiniiininerrrssse s 966
16.1 =] oTe3 QI F=To =1 o P 967
16.2  SigNal DESCIIPLION .....iieii ettt e et e e e eeaans 967
16.3  Functional DeSCIIPLION .......coeuiiiiii e 968
16.3.1 INIAIZALION ... 969
T6.3.2 OPEIAtION . .oeiiiiiiii ettt e e e e aaaaa 969
16.3.3 Transmitting Message ODJECES .........iiiiiiiiiiiii e 970
16.3.4 Configuring a Transmit Message ODJECt ..........coouuiiiiiiiiiiii e 971
16.3.5 Updating a Transmit Message ODbjJect .............oo i 972
16.3.6 Accepting Received Message ODJECES ........c.uiiiiiiiiiiiiii e 972
16.3.7 Receiving @ Data Frame ..........coouiiiiiiiiiii e 973
16.3.8 Receiving a Remote Frame ... 973
16.3.9 Receive/Transmit PriOritY ........oooiiuiiiii e e e e e e e e 974
16.3.10 Configuring a Receive Message ODJECt ..........uiiiiiiiiiiiiii e 974
16.3.11 Handling of Received Message ObJECtS .........ccoiiuuiiiiiiiiii e 975
16.3.12 Handling Of INTITUPLES .....eiii e 977
16.3. 13 TESEIMOE ...t e et e e e e e 978
16.3.14 Bit Timing Configuration Error Considerations ...............cccooiiiiiiiiiiiiiii e, 980
16.3.15 Bit Time and Bit Rt .......ccooiiiiiiiiii e et 980
16.3.16 Calculating the Bit Timing Parameters ............oo oo 982
16.4  ReGISIEr IMAD ..o e 985
16.5  CAN Register DesCriptions .........coouuiiiiiiiii e 986
17 AnNalog ComParators .........cccciiiiiiiiemrree s ———— 1016
171 =] o1t Q1 E=To | =1 o PSPPI 1017
17.2  SigNal DESCIIPLION ...t et e et e e eenanas 1017
17.3  Functional DESCIIPLION .......ciiuiiiiiiii e e e e e e e e e e e e 1018
17.3.1 Internal Reference Programming ...........ccouiiiiiiiiiiiiiie e 1019
17.4  Initialization and Configuration ................iiiiiiiii e 1021
LA T = To 1S3 (=Y a1V = o 1021
17.6  Register DESCIIPLONS ......uuiiiiiii e e 1022
18 Pin Diagram ... 1031
19 SigNal TABIES ... ————————— 1032
19.1  Signals by Pin NUMDET ......ouiiiii e e e s 1033
19.2  Signals by Signal Name ... e 1038
19.3  Signals by Function, Except for GPIO ... 1044
19.4  GPIO Pins and Alternate FUNCHONS .........coouiiiiiiii e 1048
19.5 Possible Pin Assignments for Alternate FuNctions .............cccoovviiiiiiiiii e 1051
19.6  Connections for Unused Signals .........ccoouiiiiiiiiiii e 1053
20 Electrical CharacteristiCs ...........cccoiiiiiiirinncrrrccrrcrrrcr s e 1055
20.1 Maximum RaTINGS ... e 1055
20.2  Operating CharacteristiCs ...........cocuuiiiiiiiiii e 1056
20.3 Recommended Operating ConditioNS .............oiiiiiiiiiiiiiiiie e 1057
{0 I S o - Lo [ @7o] s o 1 1] o <P 1059
20.5 JTAG and BOUNAAry SCaAN ......cccuuiiiiiiiiiaiii ettt e 1060
20.6  Power and Brown-OUL ............oioiiiiiiii e 1062
20.6.1 VDDA LEVEIS ...eueuuiiiee ettt et e e e e e ettt e e e e e et e et et e e e e e e e e aatn e e e aaeeeaann 1062
20.6.2 VDD LEVEIS ...ttt 1063
8 June 12, 2014

Texas Instruments-Production Data



Tiva™ TM4C1230D5PM Microcontroller

20.6.3 VDDEC LEVEIS ...ttt ettt ettt aaaaans 1064
SR Y B I B ] 11 o] =Y PP 1065
20.6.5 VDD Droop RESPONSE ....cuunieeiieiiii ettt e e e e e e et e e e e e e e e e e ean e 1065
2O A o U= | S 1067
20.8  On-Chip Low Drop-Out (LDO) Regulator .........cccouuiiiiiiiiii e 1070
{0 R O (o To1 < P 1071
20.9.1 PLL SPECIfICAtIONS .......iiiiiiiiiie e 1071
20.9.2 PIOSC SpeCifiCatiONS ......cceuieiiiiii e 1072
20.9.3 Low-Frequency Internal Oscillator (LFIOSC) Specifications ............ccoiiiiiiiiiiiiiiiiinnene, 1072
20.9.4 Main Oscillator SPecifiCations .........couuuiiiiiiiiiei e 1072
20.9.5 System Clock Specification with ADC Operation ............coovveiiieiiiiiiii e, 1076
20.10  SIEEP MOUES .....ooviieiieei e ettt 1077
20.11  Flash Memory and EEPROM ........ooiiiiiiiiiiiie e 1079
20.12  Input/Output Pin CharacteristiCs .........coouiiiiiiiiie e 1080
20.12.1 GPIO Module CharacteriStiCS ........ccuuiiiiiiiii e 1080
20.12.2 Types of 1/0O Pins and ESD Protection ............cccuiiiiiiiiiiiiii e 1080
20.13 Analog-to-Digital Converter (ADC) ........uiiiiieiie e 1084
20.14 Synchronous Serial Interface (SSI) .......oiiiiiiiiii e, 1087
20.15 Inter-Integrated Circuit (I2C) INtErfACE ..........ccveeeeeeeeee e 1090
20.16  ANAlOg COMPATAtOr .......uiiitieiiiie e e e e et e e e et e e e e e et e e e e e e e eeaass 1091
20.17  Current CoNSUMIPLION .......iiiiiii et e et e et e e e eeas 1093
A Package Information ..., 1096
A.1 Orderable DEVICES .....ccuuieiiiii ettt e e e e et e e et e e aaaaas 1096
A2 Device NOMENCIALUIE ... ..o e 1096
A3 DEVICE MATKINGS .. .eeveieeeiiii ettt e e et e ettt e e et e e e aa e e 1097
A4 Packaging Diagram ... 1098
June 12, 2014 9

Texas Instruments-Production Data



Table of Contents

List of Figures

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

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

Tiva™ TM4C1230D5PM Microcontroller High-Level Block Diagram ......................... 38
CPU BIOCK DIBQIam ........oiiiiiieeiiii ettt 57
TPIU BIOCK DiIaQram ......ooeeuiieiiiiie et 58
Cortex-M4AF Register Set ...... oo 61
Bit-Band Mapping ......couuiiiiiii e 85
Data StOrage .....uiiiiiii e 86
RV L=Ted (o A = 1 ][ PSPPSR 93
Exception Stack Frame ... 96
SRD USE EXAMPIE ... 114
FPU Register BanK ........cooiiiiiiii e 117
JTAG Module BIOCK Diagram .........ccouuiiiiiiiiiii e e e e e e aen 187
Test Access Port State Machine .............ooiiiiiiiiii e 190
IDCODE RegGISter FOMMAat .....uiiiiiii e 196
BYPASS Register Format ...... ... 196
Boundary Scan Register FOrmat ..o 197
Basic RST ConfigUration .............cccouiiiiiiuiiee et e et e 201
External Circuitry to Extend Power-On Reset ..........cooveiiiiiiiiiiiie e 201
Reset Circuit Controlled by Switch ..., 202
Power ArChiteCLUIe ... e 205
Y= T O o Yo S I (== TS 207
Module CloCK SElECLION .....ccui e e 213
Internal Memory BIOCK Diagram ............oiiiiiiiiiiiii e 446
EEPROM BIOCK DiIi@gram ......c.uoiiiiieiiieii e e e e et e e e e et e e eanaaees 447
[T 1Y VN = o Te: [q B =T | =1 o 507
Example of Ping-Pong UDMA Transaction ............ccoeovviiiiiiiiiiiiieciieeeee e 513
Memory Scatter-Gather, Setup and Configuration .............cccoooiiiiiiiiii, 515
Memory Scatter-Gather, UDMA Copy SEqQUENCE .........veivnieiiiiiiiieeiieeeie e 516
Peripheral Scatter-Gather, Setup and Configuration ..................ciiiiiiiiinnn. 518
Peripheral Scatter-Gather, UDMA Copy SEqUENCE ..........ovviiiiiiiiieiiiieeiiieeeeeeeis 519
Digital 1/O Pads ....couniiiiiii e 573
ANalog/Digital I/O PadS .......ccouuuiiiiiiii e 574
GPIODATA Write EXamPIE .....covniieiiiii et 575
GPIODATA Read EXamPIE .....ccuiiiiieeii et e e e 575
GPTM Module BIOCK Diagram ...........couuiiiieuiiieieiii e 626
Reading the RTC ValUE .....couiiiiii et e e 633
Input Edge-Count Mode Example, Counting DOWN ............cccoiiiiiiiiiiiieiiiieeeeei 635
16-Bit Input Edge-Time Mode Example ..........coouiiiiiiiiiii e, 636
16-Bit PWM Mode EXample ... 638
CCP Output, GRTMTNMATCHR > GPTMTNILR ..o 638
CCP Output, GRTMTNMATCHR = GPTMTNILR ....coiii e, 639
CCP Output, GPTMTnILR > GPTMTNMATCHR ..ot 639
Timer Daisy Chain .........ooiiiiii e 640
WDT Module BIOCK Diagram .......c..ooeeuiiiiiiiie e e e 696
Implementation of TWo ADC BIOCKS ........couiiiiii e 721
ADC Module BIOCK DIagram ........couuuiiiiiiiiieiii et 722
ADC Sample PhasEs .......uuiiiiiiiiiiii e 725

10

June 12, 2014
Texas Instruments-Production Data



Tiva™ TM4C1230D5PM Microcontroller

Figure 12-4. Doubling the ADC Sample Rate .........c.couiiiiiiiiiiiii e 726
Figure 12-5.  SKewed SamPling .......ccoouiiiiiiiiie et 726
Figure 12-6. Sample Averaging EXample ..o 728
Figure 12-7.  ADC Input EQUIVAIENCY ....couuiiiiiiiiieii e 729
Figure 12-8. ADC Voltage REfEreNCE ........ouiiiiiiiiii i 730
Figure 12-9. ADC Conversion ReSUIt ...........ccoouiiiiiiii e, 731
Figure 12-10. Differential Voltage Representation ............ccoooviiiiiiiiiiiiiiie e 733
Figure 12-11. Internal Temperature Sensor Characteristic .............ccoooviiiiiiiiiiii e 734
Figure 12-12. Low-Band Operation (CIC=0X0) ........iiiiiiuiiiiiiiie e e 736
Figure 12-13. Mid-Band Operation (CIC=0X1) .....uiiiiiiiiieiiiie e 737
Figure 12-14. High-Band Operation (CIC=0X3) ....c.uiiiiiiiiiiieei e e e 738
Figure 13-1. UART Module BIoCk Diagram ..........ccouiiiniiiiiiiii e e e 812
Figure 13-2.  UART Character Frame .........ccoouuiiiiiiiiie e e e e e 814
Figure 13-3. IrDA Data Modulation .............uuiiiiiiiiiiii e 816
Figure 14-1.  SSI Module BIOCK DIiagram .........coouuuiiiiiiiiieiii e 871
Figure 14-2. Tl Synchronous Serial Frame Format (Single Transfer) .........cccooooiiiiiiiiiininnnnn, 875
Figure 14-3. Tl Synchronous Serial Frame Format (Continuous Transfer) ...........cc.cccoovvviiennnnn. 876
Figure 14-4. Freescale SPI Format (Single Transfer) with SPO=0 and SPH=0 .......................... 877
Figure 14-5. Freescale SPI Format (Continuous Transfer) with SPO=0 and SPH=0 .................. 877
Figure 14-6. Freescale SPI Frame Format with SPO=0 and SPH=1 ..........cccccoiiiiiiiiinnn, 878
Figure 14-7. Freescale SPI Frame Format (Single Transfer) with SPO=1 and SPH=0 ............... 879
Figure 14-8. Freescale SPI Frame Format (Continuous Transfer) with SPO=1 and SPH=0 ........ 879
Figure 14-9. Freescale SPI Frame Format with SPO=1and SPH=1 .............ccccooiiiiiiiiiiieen 880
Figure 14-10. MICROWIRE Frame Format (Single Frame) ..........ccooiiiiiiiiiiiieec e, 881
Figure 14-11. MICROWIRE Frame Format (Continuous Transfer) ..........ccccooeviiiiiiiiiiiiieeeiiinnees 882
Figure 14-12. MICROWIRE Frame Format, SSInFss Input Setup and Hold Requirements .......... 882
Figure 15-1.  12C BIOCK DIAQIAM .......cve e, 916
Figure 15-2.  12C Bus CONfIQUIAtION ...........ccooviiieiieeieee e, 917
Figure 15-3. START and STOP ConditioNS ...........iiiiiiiiiieiiiiiie e e e e eeees 918
Figure 15-4. Complete Data Transfer with @ 7-Bit Address ...........coooeviiiiiiiiiiiiii e, 918
Figure 15-5. RIS Bitin FirSt Byte ....ccouuiiiiii e 919
Figure 15-6. Data Validity During Bit Transfer on the I2C BUS ...........c.cceoeeeeeeeieeeeeeeeeeee 919
Figure 15-7. High-Speed Data Format ..o 924
Figure 15-8. Master Single TRANSMIT ... e 926
Figure 15-9. Master Single RECEIVE .........ccooniiiii e 927
Figure 15-10. Master TRANSMIT of Multiple Data Bytes ..........ccovvviiiiiiiiiiiiiiiiieeee e 928
Figure 15-11. Master RECEIVE of Multiple Data Bytes ............cooiiiiiiiiiiiiiiie e 929
Figure 15-12. Master RECEIVE with Repeated START after Master TRANSMIT ...........cccccoeee. 930
Figure 15-13. Master TRANSMIT with Repeated START after Master RECEIVE ........................ 931
Figure 15-14. Standard High Speed Mode Master Transmit ............ccooiiiiiiiiiiiiiii e, 932
Figure 15-15. Slave Command SEQUENCE .........ccouuiiiiiiiiii e eaas 933
Figure 16-1. CAN Controller BIOCK Diagram ...........ccouuuiieiiiiiieiiiiineeeeiie e e eeein e e eaa e eeanenns 967
Figure 16-2. CAN Data/Remote Frame ...........coooiiiiiiiiiiiiiie e 968
Figure 16-3. Message Objects in @ FIFO BUffer ... 977
Figure 16-4. CAN Bit TIMe .oeiiiiiiiiii e e e e e e e e e e s 981
Figure 17-1. Analog Comparator Module Block Diagram ............ccoooeeiiiiiiiiiiiiiiiiieccei e, 1017
Figure 17-2.  Structure of Comparator UNnit ............c.coiiiiiiiiiii e 1018
Figure 17-3. Comparator Internal Reference Structure .............ccovvvviiiiiiiiiiiie e, 1019
June 12, 2014 11

Texas Instruments-Production Data



Table of Contents

Figure 18-1.
Figure 20-1.
Figure 20-2.
Figure 20-3.
Figure 20-4.
Figure 20-5.
Figure 20-6.
Figure 20-7.
Figure 20-8.
Figure 20-9.

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

Figure 20-19.
Figure 20-20.
Figure 20-21.
Figure 20-22.

Figure A-1.
Figure A-2.

64-Pin LQFP Package Pin Diagram ............ccooeeiiiiiiiiiieeiieiiii e 1031
Y= To I 0o g o 11 o] 13PN 1059
JTAG Test Clock INput Timing ....c..uuoeieiiiei e e e 1060
JTAG Test Access Port (TAP) TimMing .......oveeeiuiiiiiiiiieeei e 1061
Power Assertions versus VDDA LeVEIS ...........oiiiiiiiiiiiiiiiiii e 1063
Power and Brown-Out Assertions versus VDD Levels ..........cccccoviiiiiniiiiiiininnnnn. 1064
POK @ssertion VS VDDC ......couuiiiiiiiiiiee ettt e e e e e et e e e eeea e eeees 1065
POR-BORO0-BOR1 VDD Glitch RESPONSE .......oceeiiiiiiiiiiiiieeeeeeeeeie e 1065
POR-BORO0-BOR1 VDD Droop RESPONSE ...cceuieiiieiiiieeeiieeeieeee e 1066
Digital Power-On Reset TIMING .....ccoouuiiiiiiiie e 1067
Brown-Out Reset TimMiNg .......oovviiiiiiii e e e 1068
External Reset TIMiNG (RST) ...vvviiiiiiiiiecciieee et 1068
Software Reset TIMING .....oiiiiiiiiei e 1068
Watchdog Reset TiMIiNG ....ooovuiiiii e 1068
MOSC Failure Reset Timing ........oooiiuiiiiiiii e 1069
ESD Protection on Fail-Safe Pins ..o 1081
ESD Protection on Non-Fail-Safe Pins ............ccooiiiiiii e 1082
ADC Input Equivalency Diagram ..........cccoooiiiiiiiiiiiiei e 1086
SSI Timing for Tl Frame Format (FRF=01), Single Transfer Timing

MEASUIEMENT ...t et e e e e e eaa s 1088
SSI Timing for MICROWIRE Frame Format (FRF=10), Single Transfer ............... 1088
Master Mode SSI Timing for SPI Frame Format (FRF=00), with SPH=1 .............. 1089
Slave Mode SSI Timing for SPI Frame Format (FRF=00), with SPH=1 ................ 1089
[2C THMNING .ottt e, 1090
Key 10 Part NUMDEIS ... 1096
TM4C1230D5PM 64-Pin LQFP Package Diagram ...........ccccooviiiiiiniiiiiiineeicinnnn. 1098

12

June 12, 2014
Texas Instruments-Production Data



Tiva™ TM4C1230D5PM Microcontroller

List of Tables

Table 1. REVISION HISTOIY ... e e e e eas 30
Table 2. Documentation CONVENLIONS .........ooiiiiiiiiiiieie e 34
Table 1-1. TM4C1230D5PM Microcontroller FEatUures ..........cooveuuieeiiiiiiieiiiiie e 37
Table 2-1. Summary of Processor Mode, Privilege Level, and Stack Use ............cccoooieiiee. 60
Table 2-2. Processor RegiSter Map ..........i oo 61
Table 2-3. PSR Register CombinatioNs .........c...iiiiiiiiiiiii e 67
Table 2-4. 1T o g Y 1Y = T o PN 78
Table 2-5. Memory ACCESS BENAVIOK .......couiiiiiie e 81
Table 2-6. SRAM Memory Bit-Banding RegIONS .........cocouiiiiiiiiiiciii e 83
Table 2-7. Peripheral Memory Bit-Banding Regions ............ooooiiiiiii e 83
Table 2-8. o= o) (o] o TN Y o= S 89
Table 2-9. [0 (=14 (U o] £ PP 90
Table 2-10.  Exception Return BEhaVIOr ..........o.uiiiiiiii e 97
Table 2-11.  FAUIS ..o et 98
Table 2-12.  Fault Status and Fault Address Registers ..........c.coiiviiiiiiiiiiiiii e 99
Table 2-13.  Cortex-M4F Instruction SUMMArY ...........iiiiiiiiiii e 101
Table 3-1. Core Peripheral Register REQIONS ........ccoouiiiiiiiiii e 108
Table 3-2. Memory AHrbULES SUMMAIY ... e 112
Table 3-3. TEX, S, C, and B Bit Field ENcoding ........cccooviviiiiiii e, 114
Table 3-4. Cache Policy for Memory Attribute Encoding ............cooooiiiiiiiiiii 115
Table 3-5. AP Bit Field ENCOAING .....ccuuiiiii e 115
Table 3-6. Memory Region Attributes for Tiva™ C Series Microcontrollers ...............ccceeveieeees 116
Table 3-7. QNaN and SNaN Handling .........cccouuiiiiiiii e 119
Table 3-8. Peripherals Register Map ........cooouuiiiiiiii e 120
Table 3-9. Interrupt Priority LEVEIS ......ooeeeie e 150
Table 3-10. Example SIZE Field ValUES ...........c.coouniiiiiiii e 178
Table 4-1. JTAG_SWD_SWO Signals (B4LQFP) .....ccoiiiiiiiiiiiei et 187
Table 4-2. JTAG Port Pins State after Power-On Reset or RST assertion ..................cccc........ 188
Table 4-3. JTAG Instruction Register Commands ..........c..oiiiiiiiiiiiiii e 194
Table 5-1. System Control & Clocks Signals (B4LQFP) ........coovviiiiiiiiiiieeeeee e 198
Table 5-2. RESEE SOUICES ...t eneeees 199
Table 5-3. Clock SOUICe OPLIONS ...ccvuiiiiieii e e s 206
Table 5-4. Possible System Clock Frequencies Using the SYSDIV Field ..............cccooeeevinnnn.n. 208
Table 5-5. Examples of Possible System Clock Frequencies Using the SYSDIV2 Field .......... 208
Table 5-6. Examples of Possible System Clock Frequencies with DIV400=1 ......................... 209
Table 5-7. System Control Register Map .......ooouuiiiiiiii e 216
Table 5-8. RCC2 Fields that Override RCC Fields .........coooiiiiiiiiiiicciiee e 242
Table 6-1. System Exception Register Map ..........cccooiiiiiiiiiiii e 438
Table 7-1. Flash Memory Protection Policy Combinations ............ccccoooviiiiiiiiiiiiiiii e, 451
Table 7-2. User-Programmable Flash Memory Resident Registers ............ccccoiiiiiiiiiiiiiiinnnnnn. 455
Table 7-3. Flash Register Map .......oooiiiiii e 462
Table 8-1. MDMA Channel ASSIGNMENTS .......uuiiiiiii e 508
Table 8-2. Request TYPE SUPPOIT ..o e e e e e e e e aen 510
Table 8-3. Control Structure Memory Map .......ooouiiiiiii e 511
Table 8-4. Channel Control STFUCKUIE ........oevuiiiii e 511
Table 8-5. MDMA Read Example: 8-Bit Peripheral ... 520
June 12, 2014 13

Texas Instruments-Production Data



Table of Contents

Table 8-6.
Table 8-7.
Table 8-8.
Table 8-9.
Table 8-10.
Table 8-11.
Table 8-12.

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

MDMA Interrupt ASSIGNMENTS ......oiii e 521
Channel Control Structure Offsets for Channel 30 ..............cooiiiiiiiiiiii 522
Channel Control Word Configuration for Memory Transfer Example ...................... 523
Channel Control Structure Offsets for Channel 7 ...........coooviiiiiiiii e 524
Channel Control Word Configuration for Peripheral Transmit Example .................. 524
Primary and Alternate Channel Control Structure Offsets for Channel 8 ................. 525
Channel Control Word Configuration for Peripheral Ping-Pong Receive

EXAMIPIE e e 526
HDMA RegiSter IMap ..cueiiiieiii et 528
GPIO Pins With Special Considerations .............ccooiiiiiiiiiiiiie e 571
GPIO Pins and Alternate Functions (64LQFP) ........coooiiiiiiiii e 571
GPIO Pad Configuration EXamples ...........cooeiiiiiiiiiiiii e e 578
GPIO Interrupt Configuration Example .............ccooeiiiiiiii e 579
GPIO Pins With Special Considerations .............ccccooiiiiiiiiiiiiiiieeeeeeeeee e 580
GPIO ReGIStEr MaP . .cieiiiiiiiii e 581
GPIO Pins With Special Considerations .............ccooeiiiiiii i 592
GPIO Pins With Special Considerations ............cccooviiiiiiiiiiiii e 598
GPIO Pins With Special Considerations ..............ccoovviiiiiii i 600
GPIO Pins With Special Considerations .............ccccoiiiiiiiiiiiie e 603
GPIO Pins With Special Considerations .............ccccccoiiiiiiiiiie i 609
Available CCP PiNS ... e 627
General-Purpose Timers Signals (64LQFP) .........iiiiiiiiiii e 627
General-Purpose Timer Capabilities ...........coooiiiiiiiiiiii e 629
Counter Values When the Timer is Enabled in Periodic or One-Shot Modes .......... 630
16-Bit Timer With Prescaler Configurations ................ccooooiiiiiiiiiiii e 631
32-Bit Timer (configured in 32/64-bit mode) With Prescaler Configurations ............ 632
Counter Values When the Timer is Enabled in RTC Mode .............ccooeiiiiiiiiiie. 632
Counter Values When the Timer is Enabled in Input Edge-Count Mode ................. 634
Counter Values When the Timer is Enabled in Input Event-Count Mode ................ 635
Counter Values When the Timer is Enabled in PWM Mode ............cccceiviviiinnnnenn. 637
Timeout Actions for GPTM MOES .......ccouuiiiiiiiiiiieiiie e 640
Timers Register Map ... e 647
Watchdog Timers Register Map ........cooouuiiiiiiiii e 698
ADC Signals (BALQIFP) .....iiiiiee e 722
Samples and FIFO Depth of SEqQUENCETS ........c.uuiiiiiiiiiiii e 723
Differential Sampling Pairs ..........oiiiiiiiii e 731
ADC REGISIEr MAP .. .oeiiiiiee e 739
UART Signals (B4LQFP) .. .o 813
FIOW CONtrol MOAE ... et e e e 817
UART RegiSter Map ....uu e 822
SSI Signals (BALQIFP) ....ouniiiiiii e 872
SIS I Yo 1) (=1, = o T 885
12C Signals (BALQIFP) ... 916
Examples of 1°C Master Timer Period Versus Speed Mode ..........cc.ccoveveeeeeeeennn. 922
Examples of [°C Master Timer Period in High-Speed Mode ............ccccovvevveenennn.. 923
Inter-Integrated Circuit (12C) Interface Register Map .........c.cooveeeeoeeeeeeeeieeeeeeeee. 935
Write Field Decoding for I2CMCS[3:0] Field ........c.uoiiiiiiiiii e, 941
Controller Area Network Signals (64LQFP) ........uiviiiiiiiiii e 968

14

June 12, 2014
Texas Instruments-Production Data



Tiva™ TM4C1230D5PM Microcontroller

Table 16-2.  Message Object Configurations ............ccoeoiiiiiiiiiiiiie e 973
Table 16-3. CAN ProtoCol RANGES ......c..uiiiiiiiiiiiiii e 981
Table 16-4.  CANBIT Register ValUes .........ccoouiiiiiiiiiiii e 981
Table 16-5. CAN Register Map ... e 985
Table 17-1.  Analog Comparators Signals (64LQFP) ..........oiviiiiiiiiii e, 1017
Table 17-2.  Internal Reference Voltage and ACREFCTL Field Values ..............c.cocoieeenn. 1019

Table 17-3.  Analog Comparator Voltage Reference Characteristics, Vppa = 3.3V, EN= 1, and
RING = 0 et et a et e e e 1020

Table 17-4.  Analog Comparator Voltage Reference Characteristics, Vppp = 3.3V, EN= 1, and
RN G = 1 et e e 1020
Table 17-5. Analog Comparators Register Map ...........ccooviiiiiiiiiiiice e, 1021
Table 19-1.  GPIO Pins With Special Considerations ..............ccccccoiiiiiiiiiiii e 1032
Table 19-2.  Signals by Pin NUMDET ........o.uiiiiiiiiiii e e eeeen 1033
Table 19-3.  Signals by Signal Name ... 1038
Table 19-4.  Signals by Function, Except for GPIO ... 1044
Table 19-5. GPIO Pins and Alternate FUNCLONS ...........cooviiiiiiiiiii e 1048
Table 19-6.  Possible Pin Assignments for Alternate Functions ..............cccocceeiiiiiiiincieeeenn, 1051
Table 19-7.  Connections for Unused Signals (64-Pin LQFP) .........cooiiiiiiiiiiiiiieiin 1053
Table 20-1.  Absolute Maximum Ratings .........coouiiiiii e 1055
Table 20-2.  ESD Absolute Maximum Ratings .........ccoouuiiiiiiiii e 1055
Table 20-3.  Temperature CharacteriStiCs .........ccouuiiiiiiiiiiii e 1056
Table 20-4.  Thermal CharacteristiCs ........c.uiiiiiiiiiiii e 1056
Table 20-5. Recommended DC Operating Conditions ............ccoooeiiieiiiiiiiiii e, 1057
Table 20-6. Recommended GPIO Pad Operating Conditions ............cccccoiiiiieiiiiiiiiiecceeenn, 1057
Table 20-7.  GPIO Current ReSIHCHONS .......uuiiiiiiii e 1057
Table 20-8.  GPIO Package Side ASSIGNMENTS .......ccouuiiiiiiiiiiiiii e 1058
Table 20-9.  JTAG CharacCteriStiCS ......ccuuiiii i 1060
Table 20-10. Power-On and Brown-OuUt LEVEIS .........coviuiiiiii e 1062
Table 20-11.  Reset CharacteriStiCs ..........ccoeuuiiiiiiiii e 1067
Table 20-12. LDO Regulator CharacteristiCs ...........cccviiiiiiiiiiiii e 1070
Table 20-13. Phase Locked Loop (PLL) CharacteristiCs ...........ccccuiieiiiiiiieriiiiiieeeiiieeeeeiieeeeees 1071
Table 20-14.  Actual PLL FreqQUENCY ......iiiiiiieeee et 1071
Table 20-15. PIOSC Clock CharacteriStiCs ........coeuiiiiuiiiiiieiie e 1072
Table 20-16. Low-Frequency internal Oscillator Characteristics ..........cccocccevvviiiviiiiiiiiceeee, 1072
Table 20-17. Main Oscillator Input Characteristics ............cccooviiiiiiiiii e, 1072
Table 20-18. Crystal Parameters ..........cooiiiiiiiiiiii e 1074
Table 20-19. Supported MOSC Crystal FreqQUENCIES ............viviiiiiiiiiiiiieeeeee e 1075
Table 20-20. System Clock Characteristics with ADC Operation ............cccooiiiiiiiiiiiiiieieeenn. 1076
Table 20-21. Sleep Modes AC CharacteristiCs ..o, 1077
Table 20-22. Time to Wake with Respect to Low-Power Modes ...........ccooovviiiiiiiiiiiiiiiiieeee, 1077
Table 20-23. Flash Memory CharacteriStiCs ..........couiiiiiiiiiiiiii e 1079
Table 20-24. EEPROM CharacteriStiCs ........c.uuiiiiiuiiiieiiiiiieiiiie et e s 1079
Table 20-25. GPIO Module CharacteriStiCs .........ciiviuiiiiiiiiiiieee e 1080
Table 20-26. Pad Voltage/Current Characteristics for Fail-Safe Pins ..., 1081
Table 20-27. Fail-Safe GPIOs that Require an External Pull-up ..........cccoooiiiiiii, 1082
Table 20-28. Non-Fail-Safe I1/O Pad Voltage/Current Characteristics ...............ccccveiiiiiiiniiiennnn, 1082
Table 20-29. ADC Electrical CharacteriStiCs ...........uiiiiiiiiiiiii e 1084
Table 20-30. SSI CharacteriStiCs ........cccuuuiiiiiiiiieeiii e e e e e e ae s 1087
June 12, 2014 15

Texas Instruments-Production Data



Table of Contents

Table 20-31.
Table 20-32.
Table 20-33.
Table 20-34.

Table 20-35.

Table 20-36.

[2C CharaCteriStCS ........eiveeeeeee et 1090
Analog Comparator CharacteristiCs .............cccoeeiiiiiiiii e, 1091
Analog Comparator Voltage Reference Characteristics .............cccocovevviiiinininnnnn.. 1091
Analog Comparator Voltage Reference Characteristics, Vppa = 3.3V, EN= 1, and

L€ O PR 1091
Analog Comparator Voltage Reference Characteristics, Vppp = 3.3V, EN= 1, and

RIN G = 4 e e e e et e e 1092
Current ConSUMPLION ......iiiiiiii e e 1093

16

June 12, 2014
Texas Instruments-Production Data



Tiva™ TM4C1230D5PM 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 55
Register 1:  Cortex General-Purpose Register 0 (RO) ........coouiiiiiiiiiiiiie e 63
Register 2:  Cortex General-Purpose Register 1 (R1) ..ouuuiiiiiiiiiiiii e 63
Register 3:  Cortex General-Purpose Register 2 (R2) ........coouuuiiiiiiiii e 63
Register 4:  Cortex General-Purpose Register 3 (R3) ......viiiiiiiiiiii e 63
Register 5:  Cortex General-Purpose Register 4 (R4) ......ooiiiiiiiii e 63
Register 6:  Cortex General-Purpose Register 5 (R5) ....c.uiiiiiiiii i 63
Register 7:  Cortex General-Purpose RegiSter 6 (RB) ............oeiiuiiiiiiiiiiie et 63
Register 8:  Cortex General-Purpose RegiStEr 7 (R7) ....uuiiiiiiiiiiiiii e 63
Register 9:  Cortex General-Purpose Register 8 (R8) .......ocieuuiiiiiiiiiiiiii e 63
Register 10: Cortex General-Purpose Register 9 (R9) .......oooiiiiiiiiii e 63
Register 11:  Cortex General-Purpose Register 10 (R10) .....coouuiiiiiiiiiei e 63
Register 12: Cortex General-Purpose Register 11 (R11) ....oiieiiiiiiii e 63
Register 13: Cortex General-Purpose Register 12 (R12) ... 63
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 64
Register 15:  Link ReISIEr (LR) ....oieeiiii et e e e et e e e e e e e e e eenaaaees 65
Register 16:  Program CoUNLEr (PC) ... .cooiiiiiiiiiiee et e e e e e e e eaaas 66
Register 17:  Program Status Register (PSR) ......coouuiiiiii e 67
Register 18:  Priority Mask Register (PRIMASK) .......oouiiiii et e e e e e 71
Register 19: Fault Mask Register (FAULTMASK) ......ooiiiii e 72
Register 20: Base Priority Mask Register (BASEPRI) .......ooiiiiiiiieii e 73
Register 21:  Control Register (CONTROL) ... .o e e 74
Register 22:  Floating-Point Status Control (FPSC) ......oouuiiii e 76
Cortex-M4 Peripherals ....... .. e e e e e s s e s s e r e nn e 108
Register 1:  SysTick Control and Status Register (STCTRL), offset OX010 .......cooviiiiiiiiiiiees 124
Register 2:  SysTick Reload Value Register (STRELOAD), offset 0X014 ..........ccooviiiiiiiiiiiiiiieeeie, 126
Register 3:  SysTick Current Value Register (STCURRENT), offset OX018 ..........cooviiiiiiiiiiiiiiieee 127
Register 4:  Interrupt 0-31 Set Enable (ENO), offset OXT00 ........oiiinieiiiiiii e 128
Register 5:  Interrupt 32-63 Set Enable (EN1), offset OX104 ........cooniiiiiiii e 128
Register 6:  Interrupt 64-95 Set Enable (EN2), offset OX108 ..........cooiiiiiiiiiiiiiii e 128
Register 7:  Interrupt 96-127 Set Enable (EN3), offset OXT0C .........oooeiiiiiiiiiii e 128
Register 8:  Interrupt 128-138 Set Enable (EN4), offset OX110 .......iiiiiiiiiii e 129
Register 9:  Interrupt 0-31 Clear Enable (DIS0), offset OX180 ........cooiiiiiiiiiiii e 130
Register 10: Interrupt 32-63 Clear Enable (DIS1), offSet OX184 .....couniiieiiiii e 130
Register 11:  Interrupt 64-95 Clear Enable (DIS2), offset OX188 ........ccovviiiiiiiiiiiei e 130
Register 12: Interrupt 96-127 Clear Enable (DIS3), offsSet OX18C .....covvviiiiiiiiiiei e 130
Register 13: Interrupt 128-138 Clear Enable (DIS4), offset OX190 .......ccouiiiiiiiiiiiii e, 131
Register 14: Interrupt 0-31 Set Pending (PENDO), offset OX200 .........ccc.uiiiiiiiiiiiiii e 132
Register 15: Interrupt 32-63 Set Pending (PEND1), offset O0X204 ..o, 132
Register 16: Interrupt 64-95 Set Pending (PEND2), offset OX208 ...........coviiiiiiiiiiiii e 132
Register 17: Interrupt 96-127 Set Pending (PEND3), offset OX20C ..........ccoiiiiiiiiiiiiiiie e 132
Register 18: Interrupt 128-138 Set Pending (PENDA4), offset OX210 .......ooiiiiiiieiiiiieeee e 133
Register 19: Interrupt 0-31 Clear Pending (UNPENDO), offset 0X280 ..........c..ooviiiiiiiiiiiiiiieceiiieeeeeie, 134
Register 20: Interrupt 32-63 Clear Pending (UNPEND1), offset 0X284 ............ocooiiiiiiiiiiiiiiiee 134
Register 21:  Interrupt 64-95 Clear Pending (UNPEND2), offset 0X288 ............ccooviiiiiiiiiiiiiiicieee 134
June 12, 2014 17

Texas Instruments-Production Data



Table of Contents

Register 22: Interrupt 96-127 Clear Pending (UNPEND3), offset 0X28C ..........ccceviiiiiiiiiiiiieieiie e 134
Register 23: Interrupt 128-138 Clear Pending (UNPEND4), offset 0X290 ...........ccccoiviiiiiiiniiiiiiiiceei, 135
Register 24: Interrupt 0-31 Active Bit (ACTIVEOQ), offset OX300 .........ccoiumiiiiiiiiiii e 136
Register 25: Interrupt 32-63 Active Bit (ACTIVE1), offset 0X304 ..........oiii i 136
Register 26: Interrupt 64-95 Active Bit (ACTIVEZ2), offset OX308 ........covuiiiiiiiiii e 136
Register 27: Interrupt 96-127 Active Bit (ACTIVE3), offset OX30C ..........cooiviiiiiiiiiiieeeeeeceee e, 136
Register 28: Interrupt 128-138 Active Bit (ACTIVE4), offset 0X310 .....ccovuiiiiiiiiiiieiiie e 137
Register 29: Interrupt 0-3 Priority (PRIO), offset OX400 .......c..uiiiiiiiiii e 138
Register 30: Interrupt 4-7 Priority (PRI1), offset OX404 ......coouiiii e 138
Register 31:  Interrupt 8-11 Priority (PRI2), offset OX408 .........uiiiiiiiei e 138
Register 32: Interrupt 12-15 Priority (PRI3), offset OX40C .......ccoriiiiii e 138
Register 33: Interrupt 16-19 Priority (PRI4), offset OX410 .......oiiiiiiii e 138
Register 34: Interrupt 20-23 Priority (PRI5), offSet OX414 ...oooeeiiiiiie e 138
Register 35: Interrupt 24-27 Priority (PRIG), offset OX418 ......oeiiiiii e 138
Register 36: Interrupt 28-31 Priority (PRI7), offset OX41C .....oeniii e 138
Register 37: Interrupt 32-35 Priority (PRI8), offset OX420 ........cooiiiiiiiiii e 138
Register 38: Interrupt 36-39 Priority (PRI9), offset OX424 ........cooniiiiieii e 138
Register 39: Interrupt 40-43 Priority (PRI10), offset OX428 ...........iiiriii e 138
Register 40: Interrupt 44-47 Priority (PRI11), offSet OX42C ......ccoiiiiiiiiiiie e 138
Register 41: Interrupt 48-51 Priority (PRI12), offset OX430 .......coooiiiiiii e 138
Register 42: Interrupt 52-55 Priority (PRI13), offset OX434 ... 138
Register 43: Interrupt 56-59 Priority (PRI14), offset OX438 ........cooiiiiiiii e 138
Register 44: Interrupt 60-63 Priority (PRI15), offset OX43C ......coovniiiiiiii e 138
Register 45: Interrupt 64-67 Priority (PRI16), offset OX440 ..........oiiriiiiii e 140
Register 46: Interrupt 68-71 Priority (PRI17), offset OX444 ..o 140
Register 47: Interrupt 72-75 Priority (PRI18), offset OX448 ........cooomiiiiii e 140
Register 48: Interrupt 76-79 Priority (PRI19), offset OX44C ..o 140
Register 49: Interrupt 80-83 Priority (PRI20), offset OX450 ........ccoiriiiiiii e 140
Register 50: Interrupt 84-87 Priority (PRI21), offset OX454 ......ccouiiirii e 140
Register 51:  Interrupt 88-91 Priority (PRI22), offset OX458 ..........ooiiriiii e 140
Register 52: Interrupt 92-95 Priority (PRI23), offset OX45C ......cociiiiiiiiiii e 140
Register 53: Interrupt 96-99 Priority (PRI24), offset OX460 ..........ccouiiiiiiiiiiii e 140
Register 54: Interrupt 100-103 Priority (PRI25), offset OX464 ..........coiiimiiiiiii e 140
Register 55: Interrupt 104-107 Priority (PRI26), offset OX468 ..........coiiiiiiiiiii e 140
Register 56: Interrupt 108-111 Priority (PRI27), OffSet OX46C ........coovniiiiiiiiii e 140
Register 57: Interrupt 112-115 Priority (PRI28), offset OX470 .......ccovniiiiiiii e 140
Register 58: Interrupt 116-119 Priority (PRI29), OffSEt OX474 .....cooviiiiiiiiee e 140
Register 59: Interrupt 120-123 Priority (PRI30), offset OX478 ......couuiiiiiii e 140
Register 60: Interrupt 124-127 Priority (PRI31), offsSet OX47C ....coorniiiiii e 140
Register 61: Interrupt 128-131 Priority (PRI32), offset OX480 .......ccoiiiiiiiiii e 140
Register 62: Interrupt 132-135 Priority (PRI33), offSet OX484 ........covvniiii e 140
Register 63: Interrupt 136-138 Priority (PRI34), offsSet OX488 ........ccovniiiiiiiiii e, 140
Register 64: Software Trigger Interrupt (SWTRIG), offset OXFOO ..........ccuiviiiiiiiiiiiiiiiieeeeee e 142
Register 65:  Auxiliary Control (ACTLR), offset OX008 .........couuiiiiiiiei e 143
Register 66: CPU ID Base (CPUID), offset OXDOO .......ccouuumiiieeeiieeeiiiia e e e e ee e e e e e e e e e e e eeeeeeees 145
Register 67: Interrupt Control and State (INTCTRL), offset OXDO04 .........coeeiiiiiiiiiiiiie e 146
Register 68: Vector Table Offset (VTABLE), offset OXDOS8 .........c..iiiiiiiii e 149
Register 69: Application Interrupt and Reset Control (APINT), offset OXDOC ............ccooveiiiiiiiiiiiiiieeiis 150
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Register 70:  System Control (SYSCTRL), OffSet OXD10 ....ccovuniiiiiiieeeiie e 152
Register 71:  Configuration and Control (CFGCTRL), offset OXD14 ..........oiiiiiiiiiiiiie e 154
Register 72:  System Handler Priority 1 (SYSPRI1), offset OXD18 ......coooviiiiiiiii e 156
Register 73: System Handler Priority 2 (SYSPRI2), offset OXD1C .....ccoouiiiiiiiiiiiiiei e 157
Register 74: System Handler Priority 3 (SYSPRI3), offset 0XD20 ..........ccoeviiiiiiiiiii e 158
Register 75: System Handler Control and State (SYSHNDCTRL), offset 0xD24 ............ccccoiviiiieinnnnnnn. 159
Register 76: Configurable Fault Status (FAULTSTAT), offset OXD28 .........cccoiiiiiiiiiiiiieeieie e 163
Register 77: Hard Fault Status (HFAULTSTAT), offset OXD2C .........ooiiiiiiiiiiiiie e 169
Register 78: Memory Management Fault Address (MMADDR), offset 0XD34 ...........ccooviiiiiiiiiiiiieis 170
Register 79: Bus Fault Address (FAULTADDR), offset OXD38 .........cooiiiuiiiiiiiiiieiee e 171
Register 80: MPU Type (MPUTYPE), offset OXDO0 ......ccconiiiiiiiii e 172
Register 81: MPU Control (MPUCTRL), offSEt OXDO4 .......ccouniiiiiiiiiie e 173
Register 82: MPU Region Number (MPUNUMBER), offset OXD98 ...........ccooviiiiiiiiiiiieeiie e 175
Register 83: MPU Region Base Address (MPUBASE), offset OXDOC ..........ccoiiiiiiiiiiiiiieie e, 176
Register 84: MPU Region Base Address Alias 1 (MPUBASE1), offset OXDA4 ..........ccooiiiiiiiiiiieiiie. 176
Register 85: MPU Region Base Address Alias 2 (MPUBASE2), offset OXDAC ........ccoeeiiiiiiiiiiiiieeieiinnnn. 176
Register 86: MPU Region Base Address Alias 3 (MPUBASE3), offset OXDB4 ...........cccocoviiviiiiiiiiieeii, 176
Register 87: MPU Region Attribute and Size (MPUATTR), offset OXDAO .........cccoveiiiiiiiiiiiiiieeeeeeie, 178
Register 88: MPU Region Attribute and Size Alias 1 (MPUATTR1), offset OXDA8 .........ccceevviiiiieiiiiinnens 178
Register 89: MPU Region Attribute and Size Alias 2 (MPUATTR2), offset OXDBO ............occeeviiiiiiiiinnnes 178
Register 90: MPU Region Attribute and Size Alias 3 (MPUATTRS3), offset OXDBS8 ............ccceoviiiiiiiininnes 178
Register 91: Coprocessor Access Control (CPAC), offset OXD88 ...........ooiiiiiiiiiiiiiiii e 181
Register 92:  Floating-Point Context Control (FPCC), offset OXF34 ..........coiiiiiiiiii e 182
Register 93: Floating-Point Context Address (FPCA), offset OXF38 ...........cooiiiiiiiiiien 184
Register 94: Floating-Point Default Status Control (FPDSC), offset OXF3C ..........cccoovieiiiiiiiiiiiiie e, 185
SyYStem CONrOl ......... e e e e e e e e e e e e e e e e e e e reeaaaeaaeaaaananaanan 198
Register 1:  Device Identification 0 (DIDQ), offset 0X000 .............ieiriiiiiiiiii e, 221
Register 2:  Device Identification 1 (DID1), offset OX004 .........ccoeviiiiiiiiieei e 223
Register 3:  Brown-Out Reset Control (PBORCTL), offset OX030 .......cc.uiiiiiiiiiiiiiiiieii e 226
Register 4:  Raw Interrupt Status (RIS), offset OX050 ........c..iiiiiiiii e 227
Register 5:  Interrupt Mask Control (IMC), offset OX054 ..........ooieiiiiii e 229
Register 6:  Masked Interrupt Status and Clear (MISC), offset 0X058 ..........cccveviiiiiiiiiiiii e 231
Register 7:  Reset Cause (RESC), offset OX05C .........iiiiiiiiiiiii e 234
Register 8:  Run-Mode Clock Configuration (RCC), offset 0X060 ............cccevviiiiiiiiiiieiiiiieee e 236
Register 9:  GPIO High-Performance Bus Control (GPIOHBCTL), offset 0X06C ............ccccooviiiiiiiiinnnnnes 240
Register 10: Run-Mode Clock Configuration 2 (RCC2), offset OX070 ........ccoovviiiiiiiiiiiiii e, 242
Register 11:  Main Oscillator Control (MOSCCTL), offset OX07C .......ccoveiiiiiiiiie e 245
Register 12: Deep Sleep Clock Configuration (DSLPCLKCFG), offset 0x144 .........cccoviviiiiiiiiiiiiieeciees 246
Register 13: System Properties (SYSPROP), offset OX14C ........ooiiniiiii e 248
Register 14: Precision Internal Oscillator Calibration (PIOSCCAL), offset OX150 ........ccccvvveeiiiineerennnnnn. 250
Register 15: PLL Frequency 0 (PLLFREQO), offset OXT60 ........ccoeuuiiiiiiiiieeiiee e 251
Register 16: PLL Frequency 1 (PLLFREQ1), offset OX164 ........cooimiiiiiii e 252
Register 17: PLL Status (PLLSTAT), OffSet OX168 ......oouuiiiiiiie e 253
Register 18: Sleep Power Configuration (SLPPWRCFG), offset OX188 .........c.coiviiiiiiiiiiiiieciieeee e, 254
Register 19: Deep-Sleep Power Configuration (DSLPPWRCFG), offset 0x18C ...........cccooeviiiiiiinieinnnnen. 256
Register 20: LDO Sleep Power Control (LDOSPCTL), offset OX1B4 ........coeiiiviiiiiiiiiiieeeeeee e 258
Register 21: LDO Sleep Power Calibration (LDOSPCAL), offset OX1B8 ..........coooiiiiiiiiiiiiii e, 260
Register 22: LDO Deep-Sleep Power Control (LDODPCTL), offset OX1BC .........coovviiiiiiiiiiiiiiieeeeeien, 261
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Register 23: LDO Deep-Sleep Power Calibration (LDODPCAL), offset OX1CO ........ccoeevvviiieeriiiineeeeinnnnn. 263
Register 24: Sleep / Deep-Sleep Power Mode Status (SDPMST), offset OX1CC ........coiiiiiiiiiiiiiiiiinnenens 264
Register 25:  Watchdog Timer Peripheral Present (PPWD), offset 0X300 ...........ccooviiiiiiiiiiiiiiieceiie, 267
Register 26: 16/32-Bit General-Purpose Timer Peripheral Present (PPTIMER), offset 0x304 ................. 268
Register 27: General-Purpose Input/Output Peripheral Present (PPGPIO), offset 0x308 ........................ 270
Register 28: Micro Direct Memory Access Peripheral Present (PPDMA), offset 0x30C ........................o. 273
Register 29: Hibernation Peripheral Present (PPHIB), offset 0X314 ........cooiiiiiiiiiiii e, 274
Register 30:  Universal Asynchronous Receiver/Transmitter Peripheral Present (PPUART), offset

106 i TSR 275
Register 31:  Synchronous Serial Interface Peripheral Present (PPSSI), offset Ox31C ..............cceeeennniee. 277
Register 32: Inter-Integrated Circuit Peripheral Present (PPI2C), offset 0x320 ..........ccoveiiiiiiiiiiiiieeenns 279
Register 33:  Universal Serial Bus Peripheral Present (PPUSB), offset 0x328 ..........cccoovviiiiiiiiiinecie, 281
Register 34: Controller Area Network Peripheral Present (PPCAN), offset 0x334 ..........ccccooiiiiiiieinn, 282
Register 35:  Analog-to-Digital Converter Peripheral Present (PPADC), offset 0x338 ............cccoeeevevinnnnn. 283
Register 36: Analog Comparator Peripheral Present (PPACMP), offset 0x33C ... 284
Register 37:  Pulse Width Modulator Peripheral Present (PPPWM), offset 0x340 ..........cccoooeiiiiiiiiiinnnnnen. 285
Register 38: Quadrature Encoder Interface Peripheral Present (PPQEI), offset 0x344 ................cccocoe. 286
Register 39: EEPROM Peripheral Present (PPEEPROM), offset 0x358 ..........cccoiiiiiiiiiiiiiiii e 287
Register 40: 32/64-Bit Wide General-Purpose Timer Peripheral Present (PPWTIMER), offset 0x35C ..... 288
Register 41:  Watchdog Timer Software Reset (SRWD), offset 0X500 ..........ccuviiiiiiiiiiiiiiiieeeeiiiie e, 290
Register 42: 16/32-Bit General-Purpose Timer Software Reset (SRTIMER), offset 0x504 ...................... 292
Register 43: General-Purpose Input/Output Software Reset (SRGPIO), offset 0x508 ..........ccccoeeieiennnne. 294
Register 44: Micro Direct Memory Access Software Reset (SRDMA), offset Ox50C ...........ccocviiieiinnnnnen. 296
Register 45:  Universal Asynchronous Receiver/Transmitter Software Reset (SRUART), offset 0x518 .... 297
Register 46: Synchronous Serial Interface Software Reset (SRSSI), offset OX51C ...........cocoiiiiiiiiinnnil. 299
Register 47: Inter-Integrated Circuit Software Reset (SRI2C), offset 0x520 ...........ccoveeviiiiiieiiiiinieeeiine, 301
Register 48: Controller Area Network Software Reset (SRCAN), offset O0x534 ... 303
Register 49:  Analog-to-Digital Converter Software Reset (SRADC), offset 0x538 .........cccooveiiiiiiiiiinnnnen. 304
Register 50: Analog Comparator Software Reset (SRACMP), offset OX53C .........c.oiieiiiiiiiiiiiiiiee, 306
Register 51: EEPROM Software Reset (SREEPROM), offset OX558 ..........ccoeviiiiiiiiiiii e, 307
Register 52: 32/64-Bit Wide General-Purpose Timer Software Reset (SRWTIMER), offset 0x55C .......... 308
Register 53:  Watchdog Timer Run Mode Clock Gating Control (RCGCWD), offset 0x600 ...................... 310
Register 54:  16/32-Bit General-Purpose Timer Run Mode Clock Gating Control (RCGCTIMER), offset

L0 USSR 311
Register 55: General-Purpose Input/Output Run Mode Clock Gating Control (RCGCGPIO), offset

0 313
Register 56: Micro Direct Memory Access Run Mode Clock Gating Control (RCGCDMA), offset

0 LSS 315
Register 57:  Universal Asynchronous Receiver/Transmitter Run Mode Clock Gating Control (RCGCUART),

OffSEE OXB T8 ..ttt 316
Register 58: Synchronous Serial Interface Run Mode Clock Gating Control (RCGCSSI), offset

OXB T C ittt e e 318
Register 59: Inter-Integrated Circuit Run Mode Clock Gating Control (RCGCI2C), offset 0x620 ............. 320
Register 60: Controller Area Network Run Mode Clock Gating Control (RCGCCAN), offset 0x634 ......... 322
Register 61:  Analog-to-Digital Converter Run Mode Clock Gating Control (RCGCADC), offset 0x638 .... 323
Register 62: Analog Comparator Run Mode Clock Gating Control (RCGCACMP), offset 0x63C ............. 324
Register 63: EEPROM Run Mode Clock Gating Control (RCGCEEPROM), offset 0x658 ....................... 325
Register 64: 32/64-Bit Wide General-Purpose Timer Run Mode Clock Gating Control (RCGCWTIMER),

OffSEE OXBDOC ... ittt ettt e aeeae 326
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Register 65: Watchdog Timer Sleep Mode Clock Gating Control (SCGCWD), offset 0x700 .................... 328
Register 66: 16/32-Bit General-Purpose Timer Sleep Mode Clock Gating Control (SCGCTIMER), offset

L0 4 0 329
Register 67: General-Purpose Input/Output Sleep Mode Clock Gating Control (SCGCGPIO), offset

L0 4 0 PP 331
Register 68: Micro Direct Memory Access Sleep Mode Clock Gating Control (SCGCDMA), offset

L0 4 0L O PP PUTRPPPPP 333
Register 69: Universal Asynchronous Receiver/Transmitter Sleep Mode Clock Gating Control

(SCGCUART), OffSEE OXT18 ...ttt e e et e e e s 334
Register 70: Synchronous Serial Interface Sleep Mode Clock Gating Control (SCGCSSI), offset

L0 PR 336
Register 71: Inter-Integrated Circuit Sleep Mode Clock Gating Control (SCGCI2C), offset 0x720 ........... 338
Register 72:  Controller Area Network Sleep Mode Clock Gating Control (SCGCCAN), offset 0x734 ....... 340
Register 73:  Analog-to-Digital Converter Sleep Mode Clock Gating Control (SCGCADC), offset

L0 4 T PP 341
Register 74: Analog Comparator Sleep Mode Clock Gating Control (SCGCACMP), offset 0x73C .......... 342
Register 75: EEPROM Sleep Mode Clock Gating Control (SCGCEEPROM), offset 0x758 ..................... 343
Register 76:  32/64-Bit Wide General-Purpose Timer Sleep Mode Clock Gating Control (SCGCWTIMER),

L0 {11 B0 ) a5 PP 344
Register 77: Watchdog Timer Deep-Sleep Mode Clock Gating Control (DCGCWD), offset 0x800 .......... 346
Register 78:  16/32-Bit General-Purpose Timer Deep-Sleep Mode Clock Gating Control (DCGCTIMER),

(o)1 ET=1 Q0T P 347
Register 79:  General-Purpose Input/Output Deep-Sleep Mode Clock Gating Control (DCGCGPIO), offset

(0TS0 PP 349
Register 80: Micro Direct Memory Access Deep-Sleep Mode Clock Gating Control (DCGCDMA), offset

100001 OSSP PUTRPPPPP 351
Register 81:  Universal Asynchronous Receiver/Transmitter Deep-Sleep Mode Clock Gating Control

(DCGCUART), OffSEE OXBT8 ...ttt e e e e e e e 352
Register 82: Synchronous Serial Interface Deep-Sleep Mode Clock Gating Control (DCGCSSI), offset

07 T PR 354
Register 83: Inter-Integrated Circuit Deep-Sleep Mode Clock Gating Control (DCGCI2C), offset

[0 22 0 356
Register 84: Controller Area Network Deep-Sleep Mode Clock Gating Control (DCGCCAN), offset

[0S X 7 358
Register 85:  Analog-to-Digital Converter Deep-Sleep Mode Clock Gating Control (DCGCADC), offset

[0S T PP 359
Register 86: Analog Comparator Deep-Sleep Mode Clock Gating Control (DCGCACMP), offset

1000 T OSSR PPPPP 360
Register 87: EEPROM Deep-Sleep Mode Clock Gating Control (DCGCEEPROM), offset 0x858 ........... 361
Register 88: 32/64-Bit Wide General-Purpose Timer Deep-Sleep Mode Clock Gating Control

(DCGCWTIMER), OffSet OX85C ....oeiiiiiiiiiii e 362
Register 89: Watchdog Timer Peripheral Ready (PRWD), offset OXAQOD ..........coiiviiiiiieiiiiieeecee e, 364
Register 90: 16/32-Bit General-Purpose Timer Peripheral Ready (PRTIMER), offset 0XA04 ................... 365
Register 91:  General-Purpose Input/Output Peripheral Ready (PRGPIO), offset OXAO08 .............cccevuneee 367
Register 92:  Micro Direct Memory Access Peripheral Ready (PRDMA), offset OXAOC ...........ccccoeevennnnnn. 369
Register 93:  Universal Asynchronous Receiver/Transmitter Peripheral Ready (PRUART), offset

100N PSPPI 370
Register 94: Synchronous Serial Interface Peripheral Ready (PRSSI), offset OXA1C ..........ccooeeiveeinnns 372
Register 95: Inter-Integrated Circuit Peripheral Ready (PRI2C), offset OXA20 ........cccoeviiiiiiiiiiiiieriiinne, 374
Register 96: Controller Area Network Peripheral Ready (PRCAN), offset OXA34 ..........cccooviiiiiiiiiiinnnnnn. 376
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Analog Comparator Peripheral Ready (PRACMP), offset OXA3C ........cccoviiiiiiiiiiiiiiiieeee, 378
EEPROM Peripheral Ready (PREEPROM), offset OXAS58 .........ccoouiiiiiiiiiiiiiiei e, 379
32/64-Bit Wide General-Purpose Timer Peripheral Ready (PRWTIMER), offset 0xA5C ...... 380
Device Capabilities 0 (DCO), offset OX008 .........oeerniiiiiieii e 382
Device Capabilities 1 (DC1), OffSEt OXOT0 .....ooveniiiiii e 384
Device Capabilities 2 (DC2), offSEt OX014 ......eiiiiiiieeii e 387
Device Capabilities 3 (DC3), offset OX0T8 ......oiiiiiiii e 390
Device Capabilities 4 (DC4), offset OXOTC ... 394
Device Capabilities 5 (DC5), offset OX020 .......coouuuniiiiiiiie e 397
Device Capabilities 6 (DCB), OffSet OX024 .........coorniiiiiiii e 399
Device Capabilities 7 (DC7), OffSEt OX028 .........coovniiiiiiiii e 400
Device Capabilities 8 (DC8), offset OX02C ........coovuiiiiiiiiie e 403
Software Reset Control 0 (SRCRO), offset OX040 ..........coouviiiiiiiiiiiiiii e 406
Software Reset Control 1 (SRCR1), offset OX044 ..o 408
Software Reset Control 2 (SRCR2), offset OX048 .........ccoouiiiiiiiiiiie e 411
Run Mode Clock Gating Control Register 0 (RCGCO0), offset 0X100 .......coceevvvviiiieiieeennnnnn. 413
Run Mode Clock Gating Control Register 1 (RCGC1), offset 0X104 ..........cceeviiiiiieeinnnnn. 416
Run Mode Clock Gating Control Register 2 (RCGC2), offset 0108 .........ccceviieviiiiiiereennnnn. 419
Sleep Mode Clock Gating Control Register 0 (SCGCO0), offset 0X110 .........ccoeveviiiiiiiiinnnnes 421
Sleep Mode Clock Gating Control Register 1 (SCGC1), offset Ox114 ........ccoooeiiiiiiiiiiiinnnees 423
Sleep Mode Clock Gating Control Register 2 (SCGC2), offset OX118 .......coevviiiiiiiiiiieens 426
Deep Sleep Mode Clock Gating Control Register 0 (DCGCO0), offset 0x120 ..........cceeeenneees 428
Deep-Sleep Mode Clock Gating Control Register 1 (DCGC1), offset 0x124 ....................... 430
Deep Sleep Mode Clock Gating Control Register 2 (DCGC2), offset 0x128 ...........cc.cccc.. 433
Device Capabilities 9 (DC9), offSet OX190 ......cciiiiiiiii e 435
Non-Volatile Memory Information (NVMSTAT), offset OXTAO ......ccooiiiiiiiiiiiiiee, 437
.......................................................................................................... 438

System Exception Raw Interrupt Status (SYSEXCRIS), offset 0x000 ...........cc.oceeuieeeniaenn.. 439
System Exception Interrupt Mask (SYSEXCIM), offset 0X004 ..........c.ooiiiiiiiiiiiiiiiiieiiin, 441
System Exception Masked Interrupt Status (SYSEXCMIS), offset Ox008 ...........ccc.oeeeenennee. 443
System Exception Interrupt Clear (SYSEXCIC), offset OX00C ............ccovvvmiiiiinineeiiiiiinnnnnn, 445
........................................................................................................................... 446
Flash Memory Address (FMA), offset OX000 ...........iiiiiiiiiiiii e 464
Flash Memory Data (FMD), offset OX004 ..........oiiriiii e 465
Flash Memory Control (FMC), offset 0X008 ............ccooiiiiiiiii e 466
Flash Controller Raw Interrupt Status (FCRIS), offset 0X00C ............ccoeviiiiiiiiieieiiiieeeeee, 468
Flash Controller Interrupt Mask (FCIM), offset OX010 ........oiieniiiiii e 471
Flash Controller Masked Interrupt Status and Clear (FCMISC), offset 0x014 ..................... 473
Flash Memory Control 2 (FMC2), offset OX020 .........coouuiiiiiiiiiiei e 476
Flash Write Buffer Valid (FWBVAL), offset OX030 ..........cocuiiiiiiiiiiiiciie e 477
Flash Write Buffer n (FWBnN), offset 0X100 - OX17C .......oiiiiiiiiciie e 478
Flash Size (FSIZE), offSet OXFCO .......ouuiiiiiiiiie e eeeaens 479
SRAM Size (SSIZE), offset OXFCA ... ..o 480
ROM Software Map (ROMSWMAP), offset OXFCC ........ooiiiiiiii e 481
EEPROM Size Information (EESIZE), offset OX000 ...........ccoouuiiiiiiiiiiiiiiiieeeei e 482
EEPROM Current Block (EEBLOCK), offset OX004 ...........iiiiiiiiiiicii e 483
EEPROM Current Offset (EEOFFSET), offset 0X008 ..........ccoiiiiiiiiiiiiiei e 484
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Register 16: EEPROM Read-Write (EERDWR), offset OX010 ......cccvuiiiiiiiiiiiiiiie e 485
Register 17: EEPROM Read-Write with Increment (EERDWRINC), offset Ox014 ..........ccccooiiiiiiiiiiinnnnnn. 486
Register 18: EEPROM Done Status (EEDONE), offset OX018 .........ccoiiiiiiii e 487
Register 19: EEPROM Support Control and Status (EESUPP), offset OXO1C .........coooeiiiiiiiiiiiiiiie. 489
Register 20 EEPROM Unlock (EEUNLOCK), offset OX020 ........ccovvniiiiiiiiiiieie e e e eae e 491
Register 21: EEPROM Protection (EEPROT), offset OX030 .........cccoviiiiiiiiieiceeeeee e 492
Register 22: EEPROM Password (EEPASSO0), offSet 0X034 .........uiiiiiiiiieiii e 494
Register 23: EEPROM Password (EEPASS1), offset 0X038 ..........oooiiiiiiiiiiiii e 494
Register 24: EEPROM Password (EEPASS2), offset OX03C ...........oiiiiiiiiiii e 494
Register 25: EEPROM Interrupt (EEINT), offset OX040 ......coouuiiiiiiiii e 495
Register 26: EEPROM Block Hide (EEHIDE), offset OX050 ........ccccuuiiiiiiiiiiieii e e e e eaa e 496
Register 27: EEPROM Debug Mass Erase (EEDBGME), offset 0X080 ............ccccovviiiiiiiiiiiieiiiieeieeeies 497
Register 28: EEPROM Peripheral Properties (EEPROMPP), offset OXFCO ...........cccovveviiiiieeiiiiiieeeeeinnn. 498
Register 29: ROM Control (RMCTL), offset OXOFO ..o 499
Register 30: Flash Memory Protection Read Enable 0 (FMPREDO), offset 0x130 and 0x200 ................... 500
Register 31:  Flash Memory Protection Program Enable 0 (FMPPED), offset 0x134 and 0x400 ............... 501
Register 32: Boot Configuration (BOOTCFG), offset OX1DO0 ........viiiuiiiiiiei e 502
Register 33: User Register 0 (USER_REGO), offSet OXTEQD .........coivniiiiiiiiiicii e 505
Register 34: User Register 1 (USER_REG1), offSEt OXTE4 .....oiiiriiiiiii e 505
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