TEXAS INSTRUMENTS-PRODUCTION DATA

I3 TEXAS

INSTRUMENTS

Tiva TM4C1237D5PM Microcontroller

DATA SHEET

DS-TM4C1237D5PM-15842.2741 Copyright © 2007-2014
SPMS356E 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™ TM4C1237D5PM 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 36
About ThisS DOCUMENL ..ot n e e an e e nsnnns 40
LU Lo [ 1T o o7 PP P PP PPPPPTTR 40
ADOUL THIS MANUAN .....cooie ettt e et e et e e et e e e 40
Related DOCUMENTS ... .ottt ettt et e ettt e et e e et e e e aa e eea e eetn e eeanaaeannnas 40
[DToTe10] 0 g =T 0] e=14lo] g T @] 0 1Y7=T o 11 ] o 1 41
1 Architectural OVErVIEW ..........ccccceiiiiiimiiiere s s 43
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 43
1.2 TM4C1237D5PM Microcontroller OVEIVIEW ............coeuiiiiiiiiiiaiii e 44
1.3 TM4C1237D5PM Microcontroller Features ..o 46
1.3.1  ARM CorteX-M4F ProCeSSOr COIE ........couuuiiiiiiiieiiii et 46
LIRS T2 © 1 T 11 o T8 1Y 1= 31 o] P 48
1.3.3  Serial Communications Peripherals ...............coooiiiiiiiiii e 50
1.3.4  System INtegration ........coooiiiiiiii e 54
12320 AN@IOQG ittt 60
1.3.6  JTAG and ARM Serial Wire DeDUQG ......couuniiiiiiiiii e 62
1.3.7 Packaging and TemMPEerature ...........c...ioiiiiiiiii e e 62
1.4 TM4C1237D5PM Microcontroller Hardware Details .............ccoviiieiiiiiiiiiii e, 62
1.5 KIS ettt et a e s 63
1.6 SUupport INFOrMAtioN ... e 63
2 The Cortex-MA4F ProCesSsoOr ........cccciiiiiiinmrninsss s s s sssssss s 64
2.1 =] [o Yo I = To | - o 65
2.2 L Y= =P 66
221 System-Level INterface ... e 66
2.2.2 Integrated Configurable DEDUQG ........ccoouuiiiiiiiii e 66
2.2.3 Trace Port Interface Unit (TPIU) .....oooiiii e 67
224 Cortex-M4F System Component DetailS ..........couuiiiiiiiiiiiiiiii e 67
2.3 Programming MOAEL ..........cooniii e 68
2.3.1 Processor Mode and Privilege Levels for Software Execution ............ccc.cooviiiiiiiiiineeninnnnnn. 68
A I | - Lo € T 69
2.3.3  ReGISIEr MaP ... e 69
2.3.4 Register DeSCIIPUONS ......iiiiii et 71
2.3.5 Exceptions and INTEITUPES ......oooiiiiiiiiii e 87
G T T I - - TR Y/ 1= Y= 87
24 MEMOIY IMOEI ... et e e e e e e e e e 87
241 Memory Regions, Types and Attributes ...... ... 89
2.4.2 Memory System Ordering of MEmMOry ACCESSES ......ccuuiiiiiiiiiiiiiiii e 90
2.4.3 Behavior of MemOry ACCESSES .....cciiiuuiiiiiiii ettt e e 90
2.4.4 Software Ordering of MEemOry ACCESSES .....uiiiiiuuiiiiiiii et e s M
245  Bit-Banding ....cooooiiiiii e 92
A R B - - TS (o] = Lo Y 94
247 Synchronization Primitives ... e 95
25 EXCEPLion MOAEI ... e 96
251 EXCEPON SateS ... e 97
I A = (=Y o] (0] T Y] o= PP 97
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 HANAIEIS ... 101
RV =T (o =Y o [ Y PTPSTRN 101
o= o) [0 I o) 41 [ 102
Interrupt Priority GroUPING ....... i 103
Exception Entry and RETUIN ..o 103
= 10 = o |1V 106
= LU Y/ o1 PPN 107
Fault Escalation and Hard Faults ... e, 107
Fault Status Registers and Fault Address Registers ............ccoooiiiiiiiiiiiiic e, 108
1o o3 (U o R PP 108
Power ManagemeENt ........coouniiiii i 109
Entering SIEEP MOUES ......covniiiiii e 109
Wake Up from SIEEP MOTE ......eeiiiiiice e 109
INSTrUCHION St SUMMAIY ..o e 110
(020) 4 1) G 1 1 0 oY g o] 4 L=1 -1 £ 117
Functional DeSCHPLON ......cunii e e 117
System TIMer (SYSTICK) ...oeeniiii e e e e 118
Nested Vectored Interrupt Controller (NVIC) ... 119
System Control BIOCK (SCB) .. .cuuuiiiiiiiieee e e e et 120
Memory Protection Unit (MPU) ... 120
Floating-Point Unit (FPU) .....oouiii e 125
T o153 (=Y 1 =T o PR 129
System Timer (SysTick) Register Descriptions ...........c.oiiiiiiiiiiiiiiii e 132
NVIC Register DESCHPHONS ......coouuiiiiiiii e 136
System Control Block (SCB) Register Descriptions ............cooviiiiiiiiiiiiiii e, 151
Memory Protection Unit (MPU) Register Descriptions ..........ccccooviiiiiiiiiiii i 180
Floating-Point Unit (FPU) Register Descriptions ...........cccoiviiiiiiiiiiiiiiicce e, 189
JTAG INterface ... 195
=] oTo3 Jq I TT=To - o P 196
SIgNal DESCIIPLION ..ot e 196
Functional DeSCHPON ......ouuii e e 197
JTAG INterface PiNs ... et e e 197
JTAG TAP CONLIOIIET ... e e e e e e e e e eeen 199
Shift REGISIEIS ... e e 199
Operational ConSIAerations ............iiiiiiiiiii e e e e e e 200
Initialization and Configuration ................ooiiiii i 202
Register DeSCPLIONS .. ... e e 203
Instruction Register (IR) .....ooeue e 203
Data REGISIEIS ...t e 205
System Control ... ————— 207
ST To g F= 1 =TT o] (o] o P 207
Functional DeSCHPON ......cui e 207
Device 1dentifiCation ............ooviiiiii e 207
=TS B @) o 208
Non-Maskable INterrupt ... e 213
01T =Y @0 o1 1 o PP 213
107 o T2 /Q 870 o1 o ] NN S 214
SYSIEM CONIIOl ... e 221

June 12, 2014
Texas Instruments-Production Data



Tiva™ TM4C1237D5PM Microcontroller

5.3 Initialization and Configuration ..............oooiiiiiiii e 226
54 REGISIEI IMAP ..t et 226
5.5 System Control Register Descriptions ..........ooooiuiiiiiiii e 231
5.6 System Control Legacy Register Descriptions ...........c.oiiiiiiiiiiiiiiiiii e 405
6 System Exception Module ... e 462
6.1 Functional DeSCHPON ......ceiii e 462
6.2 =T o153 (=1 a1, =T o 462
6.3 Register DESCHPLONS ......uuiiieiii ettt e 462
7 Hibernation ModUIE ... rsss e rea s s sa s ran s s ema s s ransssensssannssrannnns 470
71 ] oTet QI 1= Te | =1 o PSPPI 471
7.2 ST 1o [ E= 1 D T=TTor o) 1 o] o 471
7.3 Functional DeSCHIPON ......oeeii e e aas 472
7.3.1  Register ACCESS TIMING ....ceuniiiiieei e et e e e e et e e e e eennns 472
7.3.2  Hibernation CIOCK SOUICE .......c..iiiii e 473
7.3.3  System IMplementation ... e 474
7.3.4  Battery Management ... ... e 475
7.3.5  REAIFTIME CIOCK ...t 476
7.3.6 Battery-Backed MEMOIY .........oiiiiiiii e e e e e e a e 478
7.3.7 Power Control USING HIB .........oooiiiiiiiiiiiiee e 478
7.3.8 Power Control Using VDD3ON MOGE .........ccouuuiiiiiiiiieieiie e 478
7.3.9 Initiating HIbernate ... 478
7.3.10 Waking from HIDernate ... e 478
7.3.11  Arbitrary POWEr REMOVAI ..........iiiiiiiii e 479
7.3.12 Interrupts @nd STAtUS ........oouiiiiiiiiii e 479
7.4 Initialization and Configuration ..............ooouiiiiiiii e 480
A 2t B [ 11 (=1 2 i o o PP 480
7.4.2 RTC Match Functionality (No Hibernation) ..o, 481
7.4.3 RTC Match/Wake-Up from Hibernation ... 481
7.4.4 External Wake-Up from Hibernation ..., 481
7.4.5 RTC or External Wake-Up from Hibernation ................cc.ooiiiiiiiiii 482
7.5 T o153 (=Y 1Y =T o PR 482
7.6 Register DESCIIPHONS ... .ciiitiieiiii e 483
8 INternal MEMOTIY ...t e s s s e e s e s nn s s s e e e s e nmmmnn s nnsennns 501
8.1 =] (oTe3 [q I I T=To =1 o PP 501
8.2 Functional DeSCHPLON ......cuuiiii e e 502
821 S RAM Lo et e et e et e e e e e e eaaa e e aaeeaaaaa 502
8.2.2 RO L e et e e e et aeeaeeanan s 503
8.2.3  FIash IMEMOIY ...ttt e e et e e e e e e e e eaaans 505
8.2.4 EEPROM ...ttt 511
8.3 ReGISTEr MaP ... e 516
8.4 Flash Memory Register Descriptions (Flash Control Offset) ...........cooiiiiiiiiiin. 518
8.5 EEPROM Register Descriptions (EEPROM Offset) ..........oviiiiiiiiiiiiie, 536
8.6 Memory Register Descriptions (System Control Offset) .........cccooviiiiiiiiiii 553
9 Micro Direct Memory Access (UDMA) ......ccccvimmmiiiinnniisnnes s ssssnnns 561
9.1 =] loTet QD I F=Te | =1 o PSPPI 562
9.2 Functional DESCIIPHON ........iiiiii e e et e eeaas 562
9.2.1  Channel ASSIGNMENTS ..... oottt e e et e e et e e e eaaanes 563
June 12, 2014 5

Texas Instruments-Production Data



Table of Contents

9.2.2
9.2.3
9.24
9.2.5
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
9.34
9.3.5
9.4
9.5
9.6

10
10.1
10.2
10.2.1
10.2.2
10.2.3
10.2.4
10.2.5
10.2.6
10.3
10.4
10.5

1"
11.1
1.2
11.3
11.3.1
11.3.2
11.3.3
11.3.4
11.3.5
11.3.6
11.3.7
11.4
11.4.1
11.4.2
11.4.3
11.4.4
11.4.5
11.5

e T TS 564
ADItFatIoN SIZE ... e 564
=0 [ =T A 1Y o 1= S 564
Channel Configuration ...... ..o 565
TranSfEr MOUES ......oviiiii ettt e e e e e eeens 567
Transfer Size and INCreMENt ..........oooi i e 575
Peripheral INtEIrface ............oiiiiiii e 575
Software REQUEST ... .o e 575
Lo (=TT o ES3R= T Lo I =ty o] - 576
Initialization and Configuration ............ ..o e 576
Module INItIAHZALION ........coeeiiii e 576
Configuring a Memory-to-Memory Transfer ...........cocoooiiiiiiiiii e, 577
Configuring a Peripheral for Simple Transmit .............cooiiiiiiiiiii e 578
Configuring a Peripheral for Ping-Pong Receive ... 580
Configuring Channel ASSIGNMENTS ... e 582
REGISIEI IMAP ..t et 582
MDMA Channel Control SruCIUre ........coouiiiii e 584
MDMA Register DeSCrPliONS ........iieiiiii e 591
General-Purpose Input/Outputs (GPIOS) .......cccociriiiiriircrrrrc s 625
ST 1o [ T= 1 D T=T o o) 1 o] o 625
Functional DeSCHIPON ......ceuiiiiie e e aas 628
D= = T 0o o1 1 (o P 629
INterrupt CONrol ... et e 630
11T o [T @ 11 o P 631
(@7 010 011 7o) o 1o I 632
Pad CONIOL ... et e et 632
1AeNtIfiCAtION ..ot 632
Initialization and Configuration ..............oooiiiiiiii e 632
REGISIEI IMAP ..ttt 634
Register DESCIIPHONS ... oot 637
General-Purpose TIMErS ... s 680
=] oTe3 QI F=To -1 o PP 681
SIGNAI DESCIIPLION ...t et 682
Functional DESCIIPHION ........iiiiii i e et e e eeeas 683
GPTM Reset CONAItIONS .....vvuiiiiieiiiiieei e e e 684
TIMEI IMOTES ...ttt 685
AT T o] o T To =Tl 1Y o o 694
Synchronizing GP Timer BIOCKS ..o 695
1Y N @] =T = 1T o P 696
Accessing Concatenated 16/32-Bit GPTM Register Values .............cccooviiiiiiiiiiiiiiieeennnnn. 696
Accessing Concatenated 32/64-Bit Wide GPTM Register Values ..........c.c.cccoveviviieinnennnnn. 696
Initialization and Configuration ...............ciiiiiii i 698
One-Shot/Periodic TiIMer MOE ........cooiuuiiiiiiie e 698
Real-Time Clock (RTC) MOE .......uiiiiiiiee e e 699
INput EAGe-CouNnt MOE .....coouiiiiiiiee e 699
INput EAGe TiMe MOE ... oo 700
PWM MOGE ..ottt ettt e e e et et n e e e e eeeennnes 700
LT 1] (=T a1 = o R 701

June 12, 2014
Texas Instruments-Production Data



Tiva™ TM4C1237D5PM Microcontroller

11.6  Register DeSCHPONS ... e 702
12 L'4"2= T3 g e Lo o TR I 4 1= St 750
12.1 =] [o ot QDT F=To | - 1 o 4 ISP 751
12.2  Functional DeSCHPLiON ......couniiiiie e e 751
12.2.1 Register ACCESS TIMING . .oeuuiiii it ettt e e e e e e e e e et e e e e e eenaaes 752
12.3  Initialization and Configuration .......... ... 752
L = To 1] (=] g 1V =T o L PP 752
12.5  Register DESCHPLONS .....uiiiiiiii e e 753
13 Analog-to-Digital Converter (ADC) ........cccccmmrriiinnniinnrrr s 775
13.1 ] loTet QI 1= Te | =T o PSSP 776
G T2 S 1 o | F= 1 I I 1YY o3 o) o ) o 1P 777
13.3  FUuNnctional DeSCrPtioN ......couniiiiie e e 778
13.3.1 SAMPIE SEQUENCELS ...couiiiiieii ettt e e et e e e e e e e e et e et e eeaaaaes 778
LR TR 32 V[ To [ (=T 0o o £ o 779
13.3.3 Hardware Sample Averaging CirCUIt ..........ccouuiiiiiiiiii e 782
13.3.4 Analog-to-Digital CONVEIMET .......cooouiiiiii e 783
13.3.5 Differential SamPliNg .......oooiniiii 786
13.3.6 Internal TEMPErature SENSOT ........ccouuiiiii e 788
13.3.7 Digital Comparator UNIt ...........iiiiiiiiiie e eaaaas 789
13.4  Initialization and Configuration ... 793
13.4.1 Module INItIaliZation ........ ..o e 793
13.4.2 Sample Sequencer Configuration ... 794
G TR T o= To 15 (=1 1 =1 o PP 794
13.6  Register DeSCriPLIONS .....couiiiii e 796
14 Universal Asynchronous Receivers/Transmitters (UARTS) ......cccccoovniiinnnnnnnnn 866
14.1 =] oTo3 Jq I TT-To - o P 867
14.2  Signal DESCHIPLON «..ouiiiiiei e e e e e e e e e e 867
14.3  Functional DeSCrPtiON ......couniiiiie e e 868
14.3.1 TranSmit/RECEIVE LOGIC .....uniieiieieiiiii ettt et e e e eeeas 868
14.3.2 Baud-Rate Generation ...........oooouiiiiiiiii e 869
14.3.3 Data TranSMUSSION ......eeeiiiii e et e e e e s e et e e e e e et e e e e e e e e e eaneeeennas 870
14.3.4  Serial IR (SIR) ..oiiiiiiiiiiii et 870
14.3.5 IS0 7816 SUPPOIT ...ttt ettt ettt e e e e et e e e bt e e e e e e eeennnnes 871
14.3.6 Modem Handshake SUPPOI .........oouiiiii e 872
14.3.7 9-Bit UART MOUGE ...ttt e e et e e e e e e eeebab e as 873
G N T | L @ @ o= - o o 873
L R T (01 (=14 U o £ PR 873
3G T L O I ToT o] o= o 1@ o= -1 i) o [P 874
T T B B 1Y N @] =T = T o PN 875
14.4  Initialization and Configuration ...............oiiiiiiiii i 875
(R T = To 153 (=Y g 1Y =T o 876
14.6  Register DESCIPLIONS ....couuuiiiiiiie e et 878
15 Synchronous Serial Interface (SSI) ......ccccciiiiiiriini 925
15.1 =] oTe3 QI F=To -1 o PP 926
15.2  SigNal DESCIIPLION ....uiiiii ettt e e e eaaans 926
15.3  Functional DeSCIIPLION .......cooeiiieii e 927
15.3.1 Bit Rate GENEratioN ......coouuiiiiieii e e 927
June 12, 2014 7

Texas Instruments-Production Data



Table of Contents

15.3.2 FIFO OPEIatiON ....ccuniiiiiiii e e e e e e 928
RS TRC TRC T [ 01 (=T (U o £ PR 928
15.3.4 Frame FOrmMats .....ooouiiiiiii e e 929
(RS T R D 1Y FN @] o =T =1 1] o I OO P 937
15.4  |Initialization and Configuration .............ccoiiiiiii i 938
15.5  REGISIEr MaAD ..o 940
15.6  Register DeSCHPONS ...t e 941
16 Inter-Integrated Circuit (I2C) INterface .......cocceeeeiveeercemrcimreseessseesse e eensnas 970
16.1 =] o Yo S DT F=To | - 1 o 4 IS 971
16.2  SIgNal DESCHIPIION ....uiiiiii et e et e e e e e e et e e e e e e e ennnns 971
16.3  Functional DeSCHPLiON ......couniiii e 972
16.3.1 12C BUS FUNGHONAl OVEIVIEW .......ooveeieeeeeeeeeeeee et 972
16.3.2 Available Speed MOAES .......couiiiii e 976
ST TR T [ 01 (=T o 1 £ 978
16.3.4 Loopback OPeration ..........coouuiiiiiiiiiiei s 979
16.3.5 Command Sequence FIOW Charts ...........ccoiiiiiiiiiii e 980
16.4  Initialization and Configuration ..ot 988
16.4.1 Configure the I°C Module to Transmit a Single Byte as a Master ..............c..cccoeeveenennn.. 988
16.4.2 Configure the 1°C Master to High Speed MOdE ............ccoeveeioeeeee e 989
T16.5  REQISIEN MaAD ..o 990
16.6  Register Descriptions (I2C MASEI) ........ccuieiueeeee e, 991
16.7  Register DesCriptions (I2C SIAVE) .......ueeuee oo, 1008
16.8  Register Descriptions (I2C Status and CONtrol) .............ccooveveeeeeeeieeeeeeee e 1018
17 Controller Area Network (CAN) Module .........cccoociimmiiiniimnine s 1021
171 2] oTe3 QI T T=To - o P 1022
17.2  SigNal DESCIIPLION ...ttt et et et e eaaan s 1022
17.3  Functional DeSCHPLION .....ccouuiiieii et 1023
L Tt B [ 1= [ 2= o o 1024
LI I @ T = 1T PP 1024
17.3.3 Transmitting Message ODJECES .......ciiiiiiiiiiiiii e 1025
17.3.4 Configuring a Transmit Message Object ..........co.i i 1026
17.3.5 Updating a Transmit Message ODbJEeCt ..........oiiiiiiii i 1027
17.3.6 Accepting Received Message ObJECtS .........viiiiiiiiiiiiiiii e 1027
17.3.7 Receiving a Data Frame ... 1028
17.3.8 Receiving a Remote Frame ... 1028
17.3.9 Receive/Transmit Priority ........cooiuiiiiii e 1029
17.3.10 Configuring a Receive Message ObJECt ... 1029
17.3.11 Handling of Received Message ODJects ............coviiiiiiiiiiiiii e 1030
17.3.12 Handling of INTeITUPES ..o e 1032
A Tt T 1= 1Y o o = N 1033
17.3.14 Bit Timing Configuration Error Considerations ...............ccooeiiiiiiiiiiiiii e 1035
17.3.15 Bit Time and Bit RAte ......coouuuiiiiii e 1035
17.3.16 Calculating the Bit Timing Parameters ........ ..o 1037
7.4 RegiSIEr AP ... et 1040
17.5  CAN Register DESCHPONS ......uuiiiiiiiiii et e e 1041
18 Universal Serial Bus (USB) Controller ..........ccccomiiiiiiiiiieemnnssssee s 1071
18.1 =] oTet QI E=To | =1 1o PSPPSRI 1072
8 June 12, 2014

Texas Instruments-Production Data



Tiva™ TM4C1237D5PM Microcontroller

RS TZ2 S 1o g = T I B =T Yo7 o i o] o 1072
18.3  Functional DeSCrIPION ... e e e 1073
18.3.1 Operation @S @ DEVICE ......ooeuiiiiii e 1073
18.3.2 Operation @s @ HOSE .......uiiiiiii e 1079
18.3.3 OTG MOUE ...ttt e e ettt r e e et et en b e e e e e e eennes 1082
18.3.4 DIMA OPEIAtiON ....ovniiiiiii et e e e 1084
18.4  Initialization and Configuration .................oiiiiiiii i 1085
18.4.1 Pin ConfIQUration ........coouiiiiiii et e 1085
18.4.2 Endpoint Configuration ............cooouiiiii s 1086
18.5 ReGISIEr Map .. et 1086
18.6  RegiSter DESCIHPONS ....uiiiiieii e e 1092
19 ANalog ComMPAarators .........ccccciiiiinerrrr s ————- 1187
19.1 =] oTet QT E=To | =1 1o PSPPI 1188
19.2  Signal DESCIIPLON ....iiitiii e e e 1188
19.3  Functional DeSCIIPON .....couniiii e 1189
19.3.1 Internal Reference Programming ..........c.ouuiiiiiiiiiier i e et e e e e e e 1190
19.4 Initialization and Configuration ... e 1192
195 ReGISIEr MaD ..o 1192
19.6  Register DESCHPLONS ......uiiiiiiii e et 1193
20 [T T 1= T | - T 1 o 1202
21 Signal Tables ... ——————— 1203
211  Signals by Pin NUMDET ... oo 1204
21.2  Signals by Signal Name ... 1209
21.3  Signals by Function, Except for GPIO ..........coiiiiiiiiiiii e 1215
21.4  GPIO Pins and Alternate FUNCHONS ..........oooiiiiiiiiiiiii e 1220
21.5 Possible Pin Assignments for Alternate Functions ..............ccccooiiiiiii i, 1222
21.6  Connections for Unused SigNals .........ccooiiiiiiiiiiiiiie e 1224
22 Electrical Characteristics ...........ccooiiiimmiiiini 1226
22.1 MaxXimumM RatiNgS ... 1226
22.2  Operating CharacteriStiCs ...........ciiiiiiiiiiiiiiii et e e e 1227
22.3 Recommended Operating ConditioNS ............uiiiiiiiiiiiiiii e 1228
P S oY= o I 0 o] g o 11T ] oI~ PP TPPPPR 1230
225  JTAG and BoOUNAAry SCaAN ......cccuuiiiiiiiieeei et 1231
22.6  Power and Brown-OUL ............oiiiiiiiiiii e 1233
22.6.1 VDDA LEVEIS ..ottt et ennna 1233
22.8.2 VDD LEVEIS ...ttt 1234
22.8.3 VDDEC LEVEIS ...uuniiiieiiiieii ettt ettt e e e e e nanaaaa s 1235
I VA B I €111 (o] s 1= S 1236
22.6.5 VDD Droop RESPONSE .....ceeuuiiiiiii ettt ettt e et e e e e e e eaa s 1236
D N o U= T~ | SN 1238
22.8  On-Chip Low Drop-Out (LDO) Regulator ..........ccocuiiiiiiiiiiiicie e 1241
e B O [o o) PRSPPI 1242
22.9.1 PLL SPECIfICatiONS ......ciiiiiiiie e 1242
22.9.2 PIOSC SPeCifiCatiONS ... .ceeiieiiiiee e 1243
22.9.3 Low-Frequency Internal Oscillator (LFIOSC) Specifications ............cccccoiiiiiiiiiiiiiiiiinnn, 1243
22.9.4 Hibernation Clock Source Specifications ...........ccuoiiiiiiiiiiiiiii e 1243
22.9.5 Main Oscillator Specifications ............cciiiiii i 1244
June 12, 2014 9

Texas Instruments-Production Data



Table of Contents

22.9.6 System Clock Specification with ADC Operation ............ccccoiveiiiiiiieiiiiiiieeeiie e 1248
22.9.7 System Clock Specification with USB Operation ............cccoooiiiiiiiiiii e 1248
2210 SIEEP MOES ...t e e eeean 1249
2211 Hibernation MOAUIE ........coiiiii e 1251
2212  Flash Memory and EEPROM ........ccouiiiiiiii et e e e e e e eaa e 1252
2213  Input/Output Pin CharacteristiCs ............coiiiiiiiiiie e 1253
22.13.1 GPIO Module CharacteriStiCs ..........cceuuuiieiiiiiieiiie et e e e e e 1253
22.13.2 Types of 1/0O Pins and ESD Protection ............cc.uiiiiiiiiiiiiiiicei e 1253
22.14 Analog-to-Digital Converter (ADC) ... 1257
22.15 Synchronous Serial Interface (SSI) .......ooooiiiiiiii 1260
22.16 Inter-Integrated Circuit (I2C) INErFACE .........veoveeeeeeeee e 1263
22.17 Universal Serial Bus (USB) Controller ............coouuiiiiiiiiiei e 1264
A R T Y o= 0T T @ o T4 ] 7= 1 = | (o AP 1265
2219  Current CoNSUMIPLION .......iiiiiii et e e e e e et e e e e eees 1267
A Package Information ..., 1270
A.1 Orderable DEVICES .....couuiiiiiii ettt 1270
A2 Device NOMENCIAtUIE ... et 1270
A3 DY oI =Ty ] o P 1271
A4 Packaging Diagram .........ooooiiiiii e 1272

10

June 12, 2014
Texas Instruments-Production Data



Tiva™ TM4C1237D5PM Microcontroller

List of Figures

Figure 1-1.  Tiva™ TM4C1237D5PM Microcontroller High-Level Block Diagram ......................... 45
Figure 2-1.  CPU BIOCK DI@Qram .......ccoouuiiiiiiiii et e et 66
Figure 2-2.  TPIU BIOCK Dia@gram .........ccouuuiiiiiiiiieiii ettt e e 67
Figure 2-3.  Cortex-M4F Register Set ..o e 70
Figure 2-4.  Bit-Band Mapping ......ccoouiiiiiiii e 94
Figure 2-5. Data StOrage .......coovniiiiiii e 95
Figure 2-6.  VecCtor TabIe ... e e 102
Figure 2-7.  Exception Stack Frame ... 105
Figure 3-1. SRD USE EXaMPIE ...t e 123
Figure 3-2.  FPU Register Bank ............iiiiiiiiii et 126
Figure 4-1.  JTAG Module BIOCK Diagram ...........cceeuuiiiiiiieiiieeie e e e e e 196
Figure 4-2.  Test Access Port State Machine ............ccoooiiiiiiiii i, 199
Figure 4-3.  IDCODE Register FOrmat ...........coouuiiiiiiiiiiii e 205
Figure 4-4.  BYPASS Register Format ....... ..o 205
Figure 4-5.  Boundary Scan Register Format ............ccooiiiiiiiiii e 206
Figure 5-1.  Basic RST CONfIQUration ..............ccciiiuiiiiiiiiiie e et e 210
Figure 5-2.  External Circuitry to Extend Power-On Reset ..........ccovvviiiiiiiiiiin e 210
Figure 5-3.  Reset Circuit Controlled by Switch ..., 211
Figure 5-4.  Power ArchiteCUre ..........oooiiii e 214
Figure 5-5. Main CIOCK TrEE ...ceuiiiii it e e e e e eees 217
Figure 5-6.  Module CIOCK SElECHON .......ccouuiiiiiii e 224
Figure 7-1.  Hibernation Module BIOCK Diagram ............ooooeiiiiiiiiiiiiie e 471
Figure 7-2.  Using a Crystal as the Hibernation Clock Source with a Single Battery Source ...... 473
Figure 7-3.  Using a Dedicated Oscillator as the Hibernation Clock Source with VDD3ON
MO . 474
Figure 7-4.  Using a Regulator for Both Vpp and VEar «-.oooooeeieee i 475
Figure 7-5.  Counter Behavior with a TRIM Value of Ox8002 ............cccieiiiiiiiiiiiice e, 477
Figure 7-6.  Counter Behavior with a TRIM Value of OX7FFC ..........coooiiiiiiiiiiii e, 477
Figure 8-1.  Internal Memory Block Diagram ............couuioiiiiiiiiiiiiecee e 501
Figure 8-2. EEPROM BIOCK Diagram .........ccuuuiiiiiiiiiiiiiiee ettt e 502
Figure 9-1. UDMA BIOCK Di@gram .......ooeiiiiiiiiii e 562
Figure 9-2.  Example of Ping-Pong UDMA Transaction ............cccoovuiiiiiiiiiii i 568
Figure 9-3.  Memory Scatter-Gather, Setup and Configuration ....................ccooiiiiiii e, 570
Figure 9-4.  Memory Scatter-Gather, UDMA COpYy SEQUENCE .........oveviiiiiieiiiiiiieieiii e e 571
Figure 9-5.  Peripheral Scatter-Gather, Setup and Configuration ..............cccccooiiiiiiiiennnn, 573
Figure 9-6.  Peripheral Scatter-Gather, UDMA Copy SEQUENCE ........cceuuiiiiiiiiiieiieeeieeeeeeennn 574
Figure 10-1.  Digital I/O PadS .......coouuiiiiiiiiie e 628
Figure 10-2.  Analog/Digital /O Pads ..........coiiiiiiiiiiiie e e e e 629
Figure 10-3. GPIODATA Write EXamPle ........cconiiiiiiii e 630
Figure 10-4. GPIODATA Read EXamPIE .....couuuiiiiiiiiieiiii et e et e e 630
Figure 11-1.  GPTM Module BIOCK Diagram ..........c...oieiiiiiiieiiiiiieeeeeiie et 681
Figure 11-2. Reading the RTC ValUe ............i i e 688
Figure 11-3.  Input Edge-Count Mode Example, Counting DOWN ..........cooiiiiiiiiiiiiiiiniiiieeeeee 690
Figure 11-4. 16-Bit Input Edge-Time Mode Example ............cooviiiiiiiiiii e 691
Figure 11-5.  16-Bit PWM Mode EXampIe ......c.oiiniiiii e 693
Figure 11-6. CCP Output, GRTMTNMATCHR > GPTMTNILR .....cooiiiiiiiiiiiii e 693
June 12, 2014 11

Texas Instruments-Production Data



Table of Contents

Figure 11-7.
Figure 11-8.
Figure 11-9.
Figure 12-1.
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 13-14.

Figure 14-1.
Figure 14-2.
Figure 14-3.
Figure 15-1.
Figure 15-2.
Figure 15-3.
Figure 15-4.
Figure 15-5.
Figure 15-6.
Figure 15-7.
Figure 15-8.
Figure 15-9.

Figure 15-10.

Figure 15-11.

Figure 15-12.

Figure 16-1.
Figure 16-2.
Figure 16-3.
Figure 16-4.
Figure 16-5.
Figure 16-6.
Figure 16-7.
Figure 16-8.
Figure 16-9.

Figure 16-10.

Figure 16-11.

Figure 16-12.
Figure 16-13.
Figure 16-14.
Figure 16-15.

CCP Output, GRTMTNMATCHR = GPTMTNILR .....cooiiiiiiiiie e 694
CCP Output, GRTMTnILR > GPTMTNMATCHR ......cootiiiiiiiiieiee e 694
Timer DaiSy CRain ......ccoouuiiiiiiiii e et e 695
WDT Module BIOCK Diagram .........cc.uuiieiiiiiieieii et e e e e 751
Implementation of TWO ADC BIOCKS .....c..ovviiiiiiiiieie e 776
ADC Module BIock Diagram ..........cccuiiiiiiiiiieie e 777
ADC Sample PRaSES ......couuiiiiiiiii e 780
Doubling the ADC Sample Rate ...........iiiiiiiiiiiii e 781
SKeWwed SAmMPIiNG ......iii e e 781
Sample Averaging EXample ... 783
ADC Input EQUIVAIENCY ...ieecicc e 784
ADC Voltage REfErENCE .......ccouiiiiiiii e 785
ADC Conversion RESUIE ........oouuuiiiiiiii e e e e 786
Differential Voltage Representation .............cooooiiiiiiiiiii e 788
Internal Temperature Sensor Characteristic .........cccooeiiiiiiiiiii e 789
Low-Band Operation (CIC=0X0) ......oeveuruieiiiiieeeei e 791
Mid-Band Operation (CIC=0XT) .cuuiiiiiiiiieeeie e e e e e 792
High-Band Operation (CIC=0X3) .......oiiiiiiiiiiie e 793
UART Module BIOCK DiIiagram ........c..ioieuieieiii e 867
UART Character Frame ..o 869
IrDA Data ModUulation ... e 871
SSI Module BIOCK DIagram ........ooeeuuiiiiiiiie e e 926
Tl Synchronous Serial Frame Format (Single Transfer) ........cccocoeviiiiiiiiiiineeenn, 930
Tl Synchronous Serial Frame Format (Continuous Transfer) ............c...cccoeeee. 931
Freescale SPI Format (Single Transfer) with SPO=0 and SPH=0 ................c......... 932
Freescale SPI Format (Continuous Transfer) with SPO=0 and SPH=0 .................. 932
Freescale SPI Frame Format with SPO=0 and SPH=1 ............cccoiiiiiiiiiiii, 933
Freescale SPI Frame Format (Single Transfer) with SPO=1 and SPH=0 ............... 934
Freescale SPI Frame Format (Continuous Transfer) with SPO=1 and SPH=0 ........ 934
Freescale SPI Frame Format with SPO=1 and SPH=1 ..............cciiiiiiiiinee, 935
MICROWIRE Frame Format (Single Frame) .........ccoooviiiiiiiiiiiiii e 936
MICROWIRE Frame Format (Continuous Transfer) ...........cccoooiiiiiiiiniiiiiiineeennn, 937
MICROWIRE Frame Format, SSiInFss Input Setup and Hold Requirements .......... 937
[2C BIOCK DIAGIAM ... 971
[2C BUS CONFIGUIALION ........oeieeiee e 972
START and STOP ConditioNs ........ooiuuiiiiei e 972
Complete Data Transfer with a 7-Bit ADdress ...........ccoovviiiiiiiiiii e, 973
RIS Bit in FirSt BYIE .oeeeeiiiii et e e e e eeeees 973
Data Validity During Bit Transfer on the 12C BUS .........c..ocveoeeieeeeeeeeeeeeeeeeeeeeeee e 974
High-Speed Data FOrmat ..........ooooiiiiiii e 978
Master Single TRANSMIT ....ooniii e 981
Master Single RECEIVE .......cooiiiiii e 982
Master TRANSMIT of Multiple Data Bytes ............coviiiiiiiiiiiiiiieeceee e 983
Master RECEIVE of Multiple Data BYtes ..........cooouiiiiiiiiiiii e 984
Master RECEIVE with Repeated START after Master TRANSMIT .........cccooeeiennnnn. 985
Master TRANSMIT with Repeated START after Master RECEIVE ........................ 986
Standard High Speed Mode Master Transmit .............cooveiiiiiiiiiii i, 987
Slave Command SEQUENCE .........cuuiiiiiieiii et e e e e e e e e e e e 988

12

June 12, 2014
Texas Instruments-Production Data



Tiva™ TM4C1237D5PM Microcontroller

Figure 17-1. CAN Controller BIOCK Diagram .............oiiiiiiiiiiiiiiiie e 1022
Figure 17-2. CAN Data/Remote Frame ...........coooiiiiiiiiiiii e 1023
Figure 17-3. Message Objects in @ FIFO Buffer ..o, 1032
Figure 17-4.  CAN Bit TiME .oeiiiiiiiii ettt e e e e e e e e e e e e e e e e e eeaeennanns 1036
Figure 18-1. USB Module Block Diagram ............cccoeuiiiiiiiiiii e 1072
Figure 19-1. Analog Comparator Module Block Diagram .............cccoooviiiiiiiiiiiiiiiiecce e, 1188
Figure 19-2. Structure of Comparator Unit ...........cooiiiiiiiiiii e 1189
Figure 19-3. Comparator Internal Reference Structure ............coooiviiiiiiii e, 1190
Figure 20-1. 64-Pin LQFP Package Pin Diagram ............ccoiioiiiiiiiiiii e 1202
Figure 22-1.  Load CONAItIONS .....coouuiiiiiii e 1230
Figure 22-2. JTAG Test Clock INput TimMiNg .....ccouiiiiiiiiicii e 1231
Figure 22-3. JTAG Test Access Port (TAP) TIMiNG ......c.cooviuiiiiiiiiie e 1232
Figure 22-4. Power Assertions versus VDDA LeVvels ..o 1234
Figure 22-5. Power and Brown-Out Assertions versus VDD Levels ..........ccoooveiiiiiiiiiineeinnnnnn. 1235
Figure 22-6. POK assertion VS VDDC ... e 1236
Figure 22-7. POR-BORO0-BOR1 VDD Glitch RESPONSE .......oviiiiiiiiiiiiiiieiiiieece e 1236
Figure 22-8. POR-BORO0-BOR1 VDD Droop RESPONSE ....c.uvvviiiiiiiieiiieeii e 1237
Figure 22-9. Digital Power-On Reset TiMiNg .......ccoouiiiiiiiiiie e 1238
Figure 22-10. Brown-Out Reset TiIMING ......couuiiiiiiiiii e 1239
Figure 22-11. External Reset Timing (RST) .....ccoiuiiiiiiiiiiieiiiee ettt 1239
Figure 22-12. Software Reset TIMING ......cooiiiiiii e 1239
Figure 22-13. Watchdog Reset TimMiNg .......coouiiiiiiiiiii et 1239
Figure 22-14. MOSC Failure Reset TiMiNg .......couuiiiiiiiiii e 1240
Figure 22-15. Hibernation Module TimiNg ......c.ooiiiiiiiiie e 1251
Figure 22-16. ESD Protection on Fail-Safe PiNs ... 1254
Figure 22-17. ESD Protection on Non-Fail-Safe PiNs ...........ccoooiiiiii e, 1255
Figure 22-18. ADC Input Equivalency Diagram ............coooouiiiiiiiiiiiicii e 1259
Figure 22-19. SSI Timing for Tl Frame Format (FRF=01), Single Transfer Timing
MEASUIEIMENT ... et e e et e e e 1261
Figure 22-20. SSI Timing for MICROWIRE Frame Format (FRF=10), Single Transfer ............... 1261
Figure 22-21. Master Mode SSI Timing for SPI Frame Format (FRF=00), with SPH=1 .............. 1262
Figure 22-22. Slave Mode SSI Timing for SPI Frame Format (FRF=00), with SPH=1 ................ 1262
Figure 22-23. 12C TIMINQG ....oveeeieeeee et 1263
Figure A-1.  Key to Part NUMDErS ... e 1270
Figure A-2. TM4C1237D5PM 64-Pin LQFP Package Diagram ............ocoouviiiiiiiiiiiiiniiineeeenn, 1272
June 12, 2014 13

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 6-1.
Table 7-1.
Table 7-2.
Table 7-3.
Table 8-1.
Table 8-2.
Table 8-3.
Table 9-1.
Table 9-2.

REVISION HISTOIY ... e e e e eas 36
Documentation CONVENLIONS .........ooiiiiiiiiiiieie e 41
TM4C1237D5PM Microcontroller FEatures ...........oovvuuieeiiiiiiieiiiiie e 44
Summary of Processor Mode, Privilege Level, and Stack Use ............cccoooieiiee. 69
Processor RegiSter Map ..........i oo 70
PSR Register CombinatioNs .........c...iiiiiiiiiiiii e 76
1T o g Y 1Y = T o PN 87
Memory ACCESS BENAVIOK .......couiiiiiie e a0
SRAM Memory Bit-Banding RegIONS .........cocouiiiiiiiiiiciii e 92
Peripheral Memory Bit-Banding RegioNs ..o 92
o= o) (o] o TN Y o= S 98
[0 (=14 (U o] £ PP 99
Exception Return Behavior ...........cooiiiiiiiii e 106
FAUILS oo e 107
Fault Status and Fault Address Registers ............cooviiiiiiiiiiiiii e, 108
Cortex-M4F Instruction SUMMAIY .......couuiiiiiii e 110
Core Peripheral Register REQIONS ........ccoouiiiiiiiiii e 117
Memory AHrbULES SUMMAIY ... e 121
TEX, S, C, and B Bit Field ENcoding ........cccooviviiiiiii e, 123
Cache Policy for Memory Attribute Encoding ............cooooiiiiiiiiiii 124
AP Bit Field ENCOAING .....ccuuiiiii e 124
Memory Region Attributes for Tiva™ C Series Microcontrollers ................cccooeeuniie. 125
QNaN and SNaN Handling .........cccouuiiiiiiii e 128
Peripherals Register Map ........cooouuiiiiiiii e 129
Interrupt Priority LEVEIS ......ooeeeie e 159
Example SIZE Field ValuESs ...........ccuiiiiiiii e 187
JTAG_SWD_SWO Signals (B4LQFP) .....ccoiiiiiiiiiiiei et 196
JTAG Port Pins State after Power-On Reset or RST assertion ..................cccc........ 197
JTAG Instruction Register Commands ..........c..oiiiiiiiiiiiiii e 203
System Control & Clocks Signals (B4LQFP) ........oiiiiiiiiiii e 207
RESEE SOUICES ...t eneeees 208
Clock SOUICe OPLIONS ...ccvuiiiiieii e e s 215
Possible System Clock Frequencies Using the SYSDIV Field ..............cccooeeevinnnn.n. 218
Examples of Possible System Clock Frequencies Using the SYSDIV2 Field .......... 218
Examples of Possible System Clock Frequencies with DIV400=1 ......................... 219
System Control Register Map .......ooouuiiiiiiii e 226
RCC2 Fields that Override RCC Fields .........coooiiiiiiiiiiicciiee e 254
System Exception Register Map ..........cccooiiiiiiiiiiii e 462
Hibernate Signals (B4LQFP) ......ooouiiiiiii e 471
Hibernation Module Clock Operation .............coiiiiiiiiioi e 480
Hibernation Module Register Map ...........oooiiiiiiiiii e 482
Flash Memory Protection Policy Combinations ............cccooooiiiiiiiii, 506
User-Programmable Flash Memory Resident Registers ..........cccoooviviviiiiiiinnnns 510
Flash RegiSter Map .......couiiiii e 517
HDMA Channel ASSIGNMENTS ........uiiiiiiiiieeeiii e e 563
Request TYpe SUPPOIT ... e 565

14

June 12, 2014
Texas Instruments-Production Data



Tiva™ TM4C1237D5PM Microcontroller

Table 9-3. Control Structure Memory Map ......oooouiiiiiiii e 566
Table 9-4. Channel Control STrUCtUre ... e 566
Table 9-5. MDMA Read Example: 8-Bit Peripheral ... 575
Table 9-6. UDMA Interrupt ASSIGNMENTS ....coouiiiiiiii e 576
Table 9-7. Channel Control Structure Offsets for Channel 30 ............cccooiiiiiiiiiiiies 577
Table 9-8. Channel Control Word Configuration for Memory Transfer Example ...................... 578
Table 9-9. Channel Control Structure Offsets for Channel 7 .............cooiiiiiiiiiiiiii e 579
Table 9-10.  Channel Control Word Configuration for Peripheral Transmit Example .................. 579
Table 9-11.  Primary and Alternate Channel Control Structure Offsets for Channel 8 ................. 580
Table 9-12.  Channel Control Word Configuration for Peripheral Ping-Pong Receive
EXAMIDIE e e 581
Table 9-13. UDMA REQISEr MaAP ...covuiiiiiii e aa s 583
Table 10-1.  GPIO Pins With Special Considerations ..............c.cooeiiiiiiiiiiiiii e, 626
Table 10-2.  GPIO Pins and Alternate Functions (64LQFP) .........cooiiiiiiiiiiiiiieeieeei e 626
Table 10-3.  GPIO Pad Configuration EXamples ...........c.oiieiiiiiiiiiiiiic e 633
Table 10-4.  GPIO Interrupt Configuration Example ... 634
Table 10-5.  GPIO Pins With Special Considerations .............cccoviiiiiiiiiiii e 635
Table 10-6.  GPIO ReGISIEr Map ....cceuiiiiiii e e 636
Table 10-7.  GPIO Pins With Special Considerations ...............ccooiiiiiiiiiiiiiii e, 647
Table 10-8.  GPIO Pins With Special Considerations ..............cccooiiiiiiiiiiiiiieeeeeee e, 653
Table 10-9.  GPIO Pins With Special Considerations .............coooiiiiiiiiii e, 655
Table 10-10. GPIO Pins With Special Considerations ............ccoeeiiiiiiiiiiii e, 658
Table 10-11.  GPIO Pins With Special Considerations .............cccoviiiiiiiiiiii e, 664
Table 11-1.  Available CCP PiNS ..o e e e et 682
Table 11-2.  General-Purpose Timers Signals (B4LQFP) .........oviiiiiiiiiiiiieeee e 682
Table 11-3.  General-Purpose Timer Capabiliti€s .............cccoeiiiiiiiiiii e 684
Table 11-4.  Counter Values When the Timer is Enabled in Periodic or One-Shot Modes .......... 685
Table 11-5.  16-Bit Timer With Prescaler Configurations ...............cccooiiiiiiiiiiii e, 686
Table 11-6.  32-Bit Timer (configured in 32/64-bit mode) With Prescaler Configurations ............ 687
Table 11-7.  Counter Values When the Timer is Enabled in RTC Mode .........ccccooevviiiiiiiiiinnen, 687
Table 11-8.  Counter Values When the Timer is Enabled in Input Edge-Count Mode ................. 689
Table 11-9.  Counter Values When the Timer is Enabled in Input Event-Count Mode ................ 690
Table 11-10. Counter Values When the Timer is Enabled in PWM Mode .............ccooooiiiinnn. 692
Table 11-11.  Timeout Actions for GPTM MOES ........couiiiiiiiii e 695
Table 11-12.  Timers RegiSter Map .......... oo 702
Table 12-1.  Watchdog Timers Register Map ........cocvuiiiiiiiiii e 753
Table 13-1.  ADC Signals (64LQFP) .....oouiiiiiei e 777
Table 13-2.  Samples and FIFO Depth of SEQUENCENS .........couiiiiiiiiiiiiii e, 778
Table 13-3.  Differential Sampling Pairs ............ooiiiiiiiiii e 786
Table 13-4. ADC RegiSter MAp ...... i 794
Table 14-1.  UART Signals (BALQFP) .......ciiiiiiiiiiiiee e 868
Table 14-2.  FIOW CONrOl MOGE ......ceiiieiiiiii e e e e e et e eeees 872
Table 14-3.  UART ReGIStEr Map ...cuuiiiiiiiiic e e 877
Table 15-1.  SSI Signals (BALQFP) .....uuuiiiieeiieieii et eeaaeeees 927
Table 15-2.  SSI RegiSter Map . .c.uiiiiiiii e 940
Table 16-1.  12C Signals (B4LQFP) ......covuiiiiiii e 971
Table 16-2.  Examples of I°C Master Timer Period Versus Speed Mode ...............ccccooovevennnn.n. 977
Table 16-3.  Examples of 1°C Master Timer Period in High-Speed Mode ...............c.cccovevennnn.n. 978
June 12, 2014 15

Texas Instruments-Production Data



Table of Contents

Table 16-4.
Table 16-5.
Table 17-1.
Table 17-2.
Table 17-3.
Table 17-4.
Table 17-5.
Table 18-1.
Table 18-2.
Table 18-3.
Table 18-4.
Table 18-5.
Table 19-1.
Table 19-2.
Table 19-3.

Table 19-4.

Table 19-5.
Table 21-1.
Table 21-2.
Table 21-3.
Table 21-4.
Table 21-5.
Table 21-6.
Table 21-7.
Table 22-1.
Table 22-2.
Table 22-3.
Table 22-4.
Table 22-5.
Table 22-6.
Table 22-7.
Table 22-8.
Table 22-9.

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

Inter-Integrated Circuit (1°C) Interface Register Map ............cceeveveeeeeeeeiieeeeene 990
Write Field Decoding for 2CMCS[3:0] Field .........ccooiviiiiiii e, 996
Controller Area Network Signals (B4LQFP) .......ouuuuiiiiiiiiiiiii e 1023
Message Object Configurations .............coouuiiiiiiiin e 1028
CAN ProtoCOl RANGES .......uiiiiiiiieec e 1036
CANBIT RegiSter ValUES .......ccouuiiiiiiiiieiii e 1036
(07 NN B = To 153 (=Y gl 1Y =T o PPN 1040
USB Signals (BALQFP) .....eiiieeieee e 1073
Remainder (MAXLOAD/A) ...ttt e 1084
Actual Bytes Read .....couuniiiiiiiiee e 1084
Packet Sizes That Clear RXRDY ... 1085
Universal Serial Bus (USB) Controller Register Map ............ccccoeiviiiiiiiiiiiiiinieeenn, 1086
Analog Comparators Signals (64LQFP) .......ooiiiiiiiieii e 1188
Internal Reference Voltage and ACREFCTL Field Values .............cc.ccoeveiieeinnn.i. 1190
Analog Comparator Voltage Reference Characteristics, Vppp = 3.3V, EN= 1, and

RING = 0 e 1191
Analog Comparator Voltage Reference Characteristics, Vppa = 3.3V, EN= 1, and

RN G = 4 ettt e e e e e e aarananan 1191
Analog Comparators Register Map .........cccooeviiiiiiiiii e, 1192
GPIO Pins With Special Considerations ...........cccccciiiiiiiiiiiiiiiie e 1203
Signals by Pin NUMDET .......ouiiiiiii e 1204
Signals by Signal Name ..........iiiiii e 1209
Signals by Function, Except for GPIO ..., 1215
GPIO Pins and Alternate FUNCHIONS ..........ccuiiiiiiiiiiic e 1220
Possible Pin Assignments for Alternate Functions .................ccooviiiiiiiines 1222
Connections for Unused Signals (64-Pin LQFP) ... 1224
Absolute Maximum Ratings ... ..o 1226
ESD Absolute Maximum Ratings .........oooiiiiiiiiii e 1226
Temperature CharacteristiCs ...........oooiiiiiiiii e 1227
Thermal CharacteristiCs ......oovuuiiiiiiiiie e 1227
Recommended DC Operating Conditions ...........ccoooiiiiiiiiiiiiiie e, 1228
Recommended GPIO Pad Operating Conditions ..............ccoveiiiiiiieiiiiiiieeciiieeeees 1228
GPIO Current ReSIHCHONS ......uvuiiiiiiii e 1228
GPIO Package Side ASSIGNMENTS .......ccouuiiiiiiiiiiiiiii e 1229
B C R O 4 =1 = Tor (Y 153 o 1231
Power-On and Brown-Out LEVEIS .........ccouiiiiiiiiiiii e 1233
Reset CharaCteriStiCs ........oooiiiiiiiiiii e 1238
LDO Regulator CharacteristiCs .............uiieiiiiiiiiiiiiieeeiiie e eeaanns 1241
Phase Locked Loop (PLL) CharacteristiCs ..........c.ccovvviiieiiiiiieiiiiiee e 1242
ACtUAl PLL FrEQUENCY ....eeiiiiiiei ettt 1242
PIOSC Clock CharacteriStiCs ..........oviiuiiiii i 1243
Low-Frequency internal Oscillator Characteristics ............cccoooviiiiiiiiiiiiiieeeen, 1243
Hibernation Oscillator Input Characteristics ............cccocoiiiiiiiiiiiiie e 1243
Main Oscillator Input Characteristics .............cooeeiiiiiiiiiii e, 1244
Crystal Parameters .........couiiiiiiiiiie e 1246
Supported MOSC Crystal Frequencies ..........ccoviiiiiiiiiii e 1247
System Clock Characteristics with ADC Operation .............ccceoviieiiiniiiiiiinneiennnnnn. 1248
System Clock Characteristics with USB Operation ..............ccooiviiiiiiiiiiiiennnn. 1248

16

June 12, 2014
Texas Instruments-Production Data



Tiva™ TM4C1237D5PM Microcontroller

Table 22-23. Sleep Modes AC CharacteristiCs ..........coouuiiiiiiiiiiiiiiii e, 1249
Table 22-24. Time to Wake with Respect to Low-Power Modes ...........ccoooviiiiiiiiiiiiiiiecee, 1249
Table 22-25. Hibernation Module Battery Characteristics ............cccooviiiiiiiiiiiii e 1251
Table 22-26. Hibernation Module AC CharacteristiCs .........cc.oviiiiiiiiiiiiieee e 1251
Table 22-27. Flash Memory CharacteriStiCs ..........couiiiiiiiiiii e 1252
Table 22-28. EEPROM CharacteriStiCs ...........uiiiiiiiiiiiiiiiii i 1252
Table 22-29. GPIO Module CharacteriStiCs ..........ueviiuuiiiiiiiii e 1253
Table 22-30. Pad Voltage/Current Characteristics for Fail-Safe Pins ..........cccccooooiiiiiiiin, 1254
Table 22-31. Fail-Safe GPIOs that Require an External Pull-up ...........c.cccoiiiiiiiiiiiienn. 1255
Table 22-32. Non-Fail-Safe /0O Pad Voltage/Current Characteristics ...............cccoeeiiiiiiiiiiiennnn. 1255
Table 22-33. ADC Electrical CharacteriStiCs ...........iiiiiiiiiiiiii e 1257
Table 22-34. SSI CharacteriStiCs ........cccuuuiiiiiiiii i e e 1260
Table 22-35.  12C CharaCteriStiCs ...........ceeouiieeieeee e e eeee e e e 1263
Table 22-36. Analog Comparator CharacteristiCs ............ccooviiiiiiiiiii e, 1265
Table 22-37. Analog Comparator Voltage Reference Characteristics ...........ccccoeevviiiiiiiiiinnens 1265

Table 22-38. Analog Comparator Voltage Reference Characteristics, Vppa = 3.3V, EN= 1, and
L€ O PRSP 1265

Table 22-39. Analog Comparator Voltage Reference Characteristics, Vppp = 3.3V, EN= 1, and
RIN G = 4 e et e et aes 1266
Table 22-40. Current CoNSUMPLION .......iiiiiii e e e e e eens 1267
June 12, 2014 17

Texas Instruments-Production Data



Table of Contents

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 64
Register 1:  Cortex General-Purpose Register 0 (RO) ........coouiiiiiiiiiiiiie e 72
Register 2:  Cortex General-Purpose Register 1 (R1) ..ouuuiiiiiiiiiiiii e 72
Register 3:  Cortex General-Purpose Register 2 (R2) ........coouuuiiiiiiiii e 72
Register 4:  Cortex General-Purpose Register 3 (R3) ......viiiiiiiiiiii e 72
Register 5:  Cortex General-Purpose Register 4 (R4) ......ooiiiiiiiii e 72
Register 6:  Cortex General-Purpose Register 5 (R5) ....c.uiiiiiiiii i 72
Register 7:  Cortex General-Purpose RegiSter 6 (RB) ............oeiiuiiiiiiiiiiie et 72
Register 8:  Cortex General-Purpose RegiStEr 7 (R7) ....uuiiiiiiiiiiiiii e 72
Register 9:  Cortex General-Purpose Register 8 (R8) .......iieuiiiiiii e 72
Register 10: Cortex General-Purpose Register 9 (R9) .......oooiiiiiiiiii e 72
Register 11:  Cortex General-Purpose Register 10 (R10) .....coouuiiiiiiiiiei e 72
Register 12: Cortex General-Purpose Register 11 (R11) ....oiieiiiiiiii e 72
Register 13: Cortex General-Purpose Register 12 (R12) ... 72
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 73
Register 15:  Link ReISIEr (LR) ....oieeiiii et e e e et e e e e e e e e e eenaaaees 74
Register 16:  Program CoUNLEr (PC) ... .cooiiiiiiiiiiee et e e e e e e e eaaas 75
Register 17:  Program Status Register (PSR) ......coouuiiiiii e 76
Register 18:  Priority Mask Register (PRIMASK) .......oouiiiii et e e e e e 80
Register 19: Fault Mask Register (FAULTMASK) ......ooiiiii e 81
Register 20: Base Priority Mask Register (BASEPRI) .......ooiiiiiiiieii e 82
Register 21:  Control Register (CONTROL) ....ouuiiiiiiii e e 83
Register 22:  Floating-Point Status Control (FPSC) ......oouuiiii e 85
Cortex-M4 Peripherals ....... .. e e e e e s s e s s e r e nn e 117
Register 1:  SysTick Control and Status Register (STCTRL), offset OX010 .........cccoiviiiiiiiiiiiiiiin, 133
Register 2:  SysTick Reload Value Register (STRELOAD), offset 0X014 ..........ccooviiiiiiiiiiiiiiieeeie, 135
Register 3:  SysTick Current Value Register (STCURRENT), offset OX018 ..........cooviiiiiiiiiiiiiiieee 136
Register 4:  Interrupt 0-31 Set Enable (ENO), offset OXT00 ........oiiinieiiiiiii e 137
Register 5:  Interrupt 32-63 Set Enable (EN1), offset OX104 ........cooniiiiiiii e 137
Register 6:  Interrupt 64-95 Set Enable (EN2), offset OX108 ..........cooiiiiiiiiiiiiiii e 137
Register 7:  Interrupt 96-127 Set Enable (EN3), offset OXT0C .........oooeiiiiiiiiiii e 137
Register 8:  Interrupt 128-138 Set Enable (EN4), offset OX110 .......iiiiiiiiiii e 138
Register 9:  Interrupt 0-31 Clear Enable (DIS0), offset OX180 ........cooiiiiiiiiiiii e 139
Register 10: Interrupt 32-63 Clear Enable (DIS1), offSet OX184 .....couniiieiiiii e 139
Register 11:  Interrupt 64-95 Clear Enable (DIS2), offset OX188 ........ccovviiiiiiiiiiiei e 139
Register 12: Interrupt 96-127 Clear Enable (DIS3), offsSet OX18C .....covvviiiiiiiiiiei e 139
Register 13: Interrupt 128-138 Clear Enable (DIS4), offset OX190 .......ccouiiiiiiiiiiiii e, 140
Register 14: Interrupt 0-31 Set Pending (PENDO), offset OX200 .........ccc.uiiiiiiiiiiiiii e 141
Register 15: Interrupt 32-63 Set Pending (PEND1), offset 0X204 ............coiiiiiiiiiiiii e 141
Register 16: Interrupt 64-95 Set Pending (PEND2), offset OX208 ...........coviiiiiiiiiiiii e 141
Register 17: Interrupt 96-127 Set Pending (PEND3), offset OX20C ..........ccoiiiiiiiiiiiiiiie e 141
Register 18: Interrupt 128-138 Set Pending (PENDA4), offset OX210 .......ooiiiiiiieiiiiieeee e 142
Register 19: Interrupt 0-31 Clear Pending (UNPENDO), offset 0X280 ..........c..ooviiiiiiiiiiiiiiieceiiieeeeeie, 143
Register 20: Interrupt 32-63 Clear Pending (UNPEND1), offset 0X284 ............ocooiiiiiiiiiiiiiiiee 143
Register 21:  Interrupt 64-95 Clear Pending (UNPEND2), offset 0X288 ............ccooviiiiiiiiiiiiiiicieee 143
18 June 12, 2014

Texas Instruments-Production Data



Tiva™ TM4C1237D5PM Microcontroller

Register 22: Interrupt 96-127 Clear Pending (UNPEND3), offset 0X28C ..........ccceviiiiiiiiiiiiieieiie e 143
Register 23: Interrupt 128-138 Clear Pending (UNPEND4), offset 0X290 ...........ccccoiviiiiiiiniiiiiiiiceei, 144
Register 24: Interrupt 0-31 Active Bit (ACTIVEOQ), offset OX300 .........ccoiumiiiiiiiiiii e 145
Register 25: Interrupt 32-63 Active Bit (ACTIVE1), offset 0X304 ..........oiii i 145
Register 26: Interrupt 64-95 Active Bit (ACTIVEZ2), offset OX308 ........covuiiiiiiiiii e 145
Register 27: Interrupt 96-127 Active Bit (ACTIVE3), offset OX30C ..........cooiviiiiiiiiiiieeeeeeceee e, 145
Register 28: Interrupt 128-138 Active Bit (ACTIVE4), offset 0X310 .....ccovuiiiiiiiiiiieiiie e 146
Register 29: Interrupt 0-3 Priority (PRIO), offset OX400 .......c..uiiiiiiiiii e 147
Register 30: Interrupt 4-7 Priority (PRI1), offset OX404 ......coouiiii e 147
Register 31:  Interrupt 8-11 Priority (PRI2), offset OX408 .........uiiiiiiiei e 147
Register 32: Interrupt 12-15 Priority (PRI3), offset OX40C .......ccoriiiiii e 147
Register 33: Interrupt 16-19 Priority (PRI4), offset OX410 .......oiiiiiiii e 147
Register 34: Interrupt 20-23 Priority (PRI5), offSet OX414 ...oooeeiiiiiie e 147
Register 35: Interrupt 24-27 Priority (PRIG), offset OX418 ......oeiiiiii e 147
Register 36: Interrupt 28-31 Priority (PRI7), offset OX41C .....oeniii e 147
Register 37: Interrupt 32-35 Priority (PRI8), offset OX420 ........cooiiiiiiiiii e 147
Register 38: Interrupt 36-39 Priority (PRI9), offset OX424 ........cooniiiiieii e 147
Register 39: Interrupt 40-43 Priority (PRI10), offset OX428 ...........iiiriii e 147
Register 40: Interrupt 44-47 Priority (PRI11), offSet OX42C ......ccoiiiiiiiiiiie e 147
Register 41: Interrupt 48-51 Priority (PRI12), offset OX430 .......coooiiiiiii e 147
Register 42: Interrupt 52-55 Priority (PRI13), offset OX434 ... 147
Register 43: Interrupt 56-59 Priority (PRI14), offset OX438 ........cooiiiiiiii e 147
Register 44: Interrupt 60-63 Priority (PRI15), offset OX43C ......coovniiiiiiii e 147
Register 45: Interrupt 64-67 Priority (PRI16), offset OX440 ..........oiiriiiiii e 149
Register 46: Interrupt 68-71 Priority (PRI17), offset OX444 ..o 149
Register 47: Interrupt 72-75 Priority (PRI18), offset OX448 ........cooomiiiiii e 149
Register 48: Interrupt 76-79 Priority (PRI19), offset OX44C ..o 149
Register 49: Interrupt 80-83 Priority (PRI20), offset OX450 ........ccoiriiiiiii e 149
Register 50: Interrupt 84-87 Priority (PRI21), offset OX454 ......ccouiiirii e 149
Register 51:  Interrupt 88-91 Priority (PRI22), offset OX458 ..........ooiiriiii e 149
Register 52: Interrupt 92-95 Priority (PRI23), offset OX45C ......cociiiiiiiiiii e 149
Register 53: Interrupt 96-99 Priority (PRI24), offset OX460 ..........ccouiiiiiiiiiiii e 149
Register 54: Interrupt 100-103 Priority (PRI25), offset OX464 ..........coiiimiiiiiii e 149
Register 55: Interrupt 104-107 Priority (PRI26), offset OX468 ..........coiiiiiiiiiii e 149
Register 56: Interrupt 108-111 Priority (PRI27), OffSet OX46C ........coovniiiiiiiiii e 149
Register 57: Interrupt 112-115 Priority (PRI28), offset OX470 .......ccovniiiiiiii e 149
Register 58: Interrupt 116-119 Priority (PRI29), OffSEt OX474 .....cooviiiiiiiiee e 149
Register 59: Interrupt 120-123 Priority (PRI30), offset OX478 ......couuiiiiiii e 149
Register 60: Interrupt 124-127 Priority (PRI31), offsSet OX47C ....coorniiiiii e 149
Register 61: Interrupt 128-131 Priority (PRI32), offset OX480 .......ccoiiiiiiiiii e 149
Register 62: Interrupt 132-135 Priority (PRI33), offSet OX484 ........covvniiii e 149
Register 63: Interrupt 136-138 Priority (PRI34), offsSet OX488 ........ccovniiiiiiiiii e, 149
Register 64: Software Trigger Interrupt (SWTRIG), offset OXFOO ..........ccuiviiiiiiiiiiiiiiiieeeeee e 151
Register 65:  Auxiliary Control (ACTLR), offset OX008 .........couuiiiiiiiei e 152
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 154
Register 67: Interrupt Control and State (INTCTRL), offset OXDO04 .........coeeiiiiiiiiiiiiie e 155
Register 68: Vector Table Offset (VTABLE), offset OXDOS8 .........c..iiiiiiiii e 158
Register 69: Application Interrupt and Reset Control (APINT), offset OXDOC ............ccooveiiiiiiiiiiiiiieeiis 159
June 12, 2014 19

Texas Instruments-Production Data



Table of Contents

Register 70:  System Control (SYSCTRL), OffSet OXD10 ....ccovuniiiiiiieeeiie e 161
Register 71:  Configuration and Control (CFGCTRL), offset OXD14 ..........oiiiiiiiiiiiiie e 163
Register 72:  System Handler Priority 1 (SYSPRI1), offset OXD18 ......coooviiiiiiiii e 165
Register 73: System Handler Priority 2 (SYSPRI2), offset OXD1C .....ccoouiiiiiiiiiiiiiei e 166
Register 74: System Handler Priority 3 (SYSPRI3), offset 0XD20 ..........ccoeviiiiiiiiiii e 167
Register 75: System Handler Control and State (SYSHNDCTRL), offset 0xD24 ............ccccoiviiiieinnnnnnn. 168
Register 76: Configurable Fault Status (FAULTSTAT), offset OXD28 .........cccoiiiiiiiiiiiiieeieie e 172
Register 77: Hard Fault Status (HFAULTSTAT), offset OXD2C .........ooiiiiiiiiiiiiie e 178
Register 78: Memory Management Fault Address (MMADDR), offset 0XD34 ...........ccooviiiiiiiiiiiiieis 179
Register 79: Bus Fault Address (FAULTADDR), offset OXD38 .........cooiiiuiiiiiiiiiieiee e 180
Register 80: MPU Type (MPUTYPE), offset OXDO0 ......ccconiiiiiiiii e 181
Register 81: MPU Control (MPUCTRL), offSEt OXDO4 .......ccouniiiiiiiiiie e 182
Register 82: MPU Region Number (MPUNUMBER), offset OXD98 ...........ccooviiiiiiiiiiiieeiie e 184
Register 83: MPU Region Base Address (MPUBASE), offset OXDOC ..........ccoiiiiiiiiiiiiiieie e, 185
Register 84: MPU Region Base Address Alias 1 (MPUBASE1), offset OXDA4 ..........ccooiiiiiiiiiiieiiie. 185
Register 85: MPU Region Base Address Alias 2 (MPUBASE2), offset OXDAC ........ccoeeiiiiiiiiiiiiieeieiinnnn. 185
Register 86: MPU Region Base Address Alias 3 (MPUBASE3), offset OXDB4 ...........cccocoviiviiiiiiiiieeii, 185
Register 87: MPU Region Attribute and Size (MPUATTR), offset OXDAO .........cccoveiiiiiiiiiiiiiieeeeeeie, 187
Register 88: MPU Region Attribute and Size Alias 1 (MPUATTR1), offset OXDA8 .........ccceevviiiiieiiiiinnens 187
Register 89: MPU Region Attribute and Size Alias 2 (MPUATTR2), offset OXDBO ............occeeviiiiiiiiinnnes 187
Register 90: MPU Region Attribute and Size Alias 3 (MPUATTRS3), offset OXDBS8 ............ccceoviiiiiiiininnes 187
Register 91: Coprocessor Access Control (CPAC), offset OXD88 ...........ooiiiiiiiiiiiiiiii e 190
Register 92:  Floating-Point Context Control (FPCC), offset OXF34 ..........coiiiiiiiiii e 191
Register 93: Floating-Point Context Address (FPCA), offset OXF38 ...........cooiiiiiiiiiien 193
Register 94: Floating-Point Default Status Control (FPDSC), offset OXF3C ..........cccoovieiiiiiiiiiiiiie e, 194
SyYStem CONrOl ......... e e e e e e e e e e e e e e e e e e e reeaaaeaaeaaaananaanan 207
Register 1:  Device Identification 0 (DIDQ), offset 0X000 .............ieiriiiiiiiiii e, 232
Register 2:  Device Identification 1 (DID1), offset OX004 .........ccoeviiiiiiiiieei e 234
Register 3:  Brown-Out Reset Control (PBORCTL), offset OX030 .......cc.uiiiiiiiiiiiiiiiieii e 237
Register 4:  Raw Interrupt Status (RIS), offset OX050 ........c..iiiiiiiii e 238
Register 5:  Interrupt Mask Control (IMC), offset OX054 ..........ooieiiiiii e 241
Register 6:  Masked Interrupt Status and Clear (MISC), offset 0X058 ..........cccveviiiiiiiiiiiii e 243
Register 7:  Reset Cause (RESC), offset OX05C .........iiiiiiiiiiiii e 246
Register 8:  Run-Mode Clock Configuration (RCC), offset 0X060 ............cccevviiiiiiiiiiieiiiiieee e 248
Register 9:  GPIO High-Performance Bus Control (GPIOHBCTL), offset 0X06C ............ccccooviiiiiiiiinnnnnes 252
Register 10: Run-Mode Clock Configuration 2 (RCC2), offset OX070 ........ccoovviiiiiiiiiiiiii e, 254
Register 11:  Main Oscillator Control (MOSCCTL), offset OX07C .......ccoveiiiiiiiiie e 257
Register 12: Deep Sleep Clock Configuration (DSLPCLKCFG), offset 0x144 .........cccoviviiiiiiiiiiiiieeciees 258
Register 13: System Properties (SYSPROP), offset OX14C ........ooiiniiiii e 260
Register 14: Precision Internal Oscillator Calibration (PIOSCCAL), offset OX150 ........ccccvvveeiiiineerennnnnn. 262
Register 15:  Precision Internal Oscillator Statistics (PIOSCSTAT), offset Ox154 .........ccooiiiiiiiiiiis 264
Register 16: PLL Frequency 0 (PLLFREQO), offset OXT60 ........ccoovuiiiiiiiiiiiiiii e 265
Register 17: PLL Frequency 1 (PLLFREQ1), offset OXT164 ........oooiiiiiiii e 266
Register 18: PLL Status (PLLSTAT), OffSEt OXTB8 ........oveiiiii e e e 267
Register 19: Sleep Power Configuration (SLPPWRCFG), offset OX188 ...........ccooovviiiiiiiiiieiieeeee 268
Register 20: Deep-Sleep Power Configuration (DSLPPWRCFG), offset 0X18C ...........ccoovevviiiieeiiiinnens 270
Register 21: LDO Sleep Power Control (LDOSPCTL), offset OX1B4 .......cooeiiiiiie e 272
Register 22: LDO Sleep Power Calibration (LDOSPCAL), offset OX1B8 ..........coooiiiiiiiiiiiiii e, 274
20 June 12, 2014

Texas Instruments-Production Data



Tiva™ TM4C1237D5PM Microcontroller

Register 23: LDO Deep-Sleep Power Control (LDODPCTL), offset OX1BC .......cocvvviiiiiiiiiiieeeeiiieeeeeiennn 275
Register 24: LDO Deep-Sleep Power Calibration (LDODPCAL), offset OX1CO .........coeeviviiieiiiiiieiieiinnnn. 277
Register 25:  Sleep / Deep-Sleep Power Mode Status (SDPMST), offset OX1CC ........cocoiiiiiiiiiiiieinnne, 278
Register 26: Watchdog Timer Peripheral Present (PPWD), offset 0X300 ...........cccviviiiiiiiiiiiiiieeeieeees 281
Register 27: 16/32-Bit General-Purpose Timer Peripheral Present (PPTIMER), offset 0x304 ................. 282
Register 28: General-Purpose Input/Output Peripheral Present (PPGPIO), offset 0x308 ........................ 284
Register 29:  Micro Direct Memory Access Peripheral Present (PPDMA), offset 0x30C ...............cceevenn... 287
Register 30: Hibernation Peripheral Present (PPHIB), offset 0X314 ........cooiiiiiiiii e, 288
Register 31:  Universal Asynchronous Receiver/Transmitter Peripheral Present (PPUART), offset

06 B I 289
Register 32:  Synchronous Serial Interface Peripheral Present (PPSSI), offset 0x31C .........cccccoiiiiiiiiies 291
Register 33: Inter-Integrated Circuit Peripheral Present (PPI2C), offset 0x320 ..........ccoveviiiiiiiiiiiieeenns 293
Register 34: Universal Serial Bus Peripheral Present (PPUSB), offset O0x328 ..........cccccooiiiiiiiiiieeiine, 295
Register 35: Controller Area Network Peripheral Present (PPCAN), offset 0x334 ..........cccooeviiiieviinnnnnn. 296
Register 36:  Analog-to-Digital Converter Peripheral Present (PPADC), offset 0x338 ...........ccccccoveiinnnnnen. 297
Register 37:  Analog Comparator Peripheral Present (PPACMP), offset 0x33C ... 298
Register 38: Pulse Width Modulator Peripheral Present (PPPWM), offset 0x340 ..........ccccooeiiiiiieiinnnnnen. 299
Register 39: Quadrature Encoder Interface Peripheral Present (PPQEI), offset 0x344 .................ccoe.... 300
Register 40: EEPROM Peripheral Present (PPEEPROM), offset 0x358 ...........cccoiiiiiiiiiiiii e 301
Register 41:  32/64-Bit Wide General-Purpose Timer Peripheral Present (PPWTIMER), offset 0x35C ..... 302
Register 42: Watchdog Timer Software Reset (SRWD), offset 0X500 ..........ccoviiiiiiiiiiiiiiiiiiiiiieeeeie, 304
Register 43: 16/32-Bit General-Purpose Timer Software Reset (SRTIMER), offset 0x504 ...................... 306
Register 44: General-Purpose Input/Output Software Reset (SRGPIO), offset 0x508 ............ccccoeeeeeennnn. 308
Register 45: Micro Direct Memory Access Software Reset (SRDMA), offset 0x50C .........cccceevvviiieinnnnnns 310
Register 46: Hibernation Software Reset (SRHIB), offset OX514 ...........cccoviiiiiiiiii e 311
Register 47:  Universal Asynchronous Receiver/Transmitter Software Reset (SRUART), offset 0x518 .... 312
Register 48: Synchronous Serial Interface Software Reset (SRSSI), offset Ox51C .........cccoviiiiiiiiiiiinnnnn. 314
Register 49: Inter-Integrated Circuit Software Reset (SRI2C), offset 0520 ..........ccooviiiiiiiiiiiiiiiiii, 316
Register 50:  Universal Serial Bus Software Reset (SRUSB), offset 0x528 ...........cccooiiiiiiiiiiiiiiiii. 318
Register 51:  Controller Area Network Software Reset (SRCAN), offset 0x534 .........cccooveiiiiiiiiiiieecinen, 319
Register 52:  Analog-to-Digital Converter Software Reset (SRADC), offset 0x538 ...........ccoeevviiiiiieinnnns 320
Register 53:  Analog Comparator Software Reset (SRACMP), offset 0x53C .........cccoveeiiiiiiieiiiiiiieeceinnen, 322
Register 54: EEPROM Software Reset (SREEPROM), offset 0X558 .........cccouiiiiiiiiiiiiiiiiiiecee, 323
Register 55:  32/64-Bit Wide General-Purpose Timer Software Reset (SRWTIMER), offset 0x55C .......... 324
Register 56: Watchdog Timer Run Mode Clock Gating Control (RCGCWD), offset 0x600 ...................... 326
Register 57: 16/32-Bit General-Purpose Timer Run Mode Clock Gating Control (RCGCTIMER), offset

OXBO4 ..ottt e e 327
Register 58: General-Purpose Input/Output Run Mode Clock Gating Control (RCGCGPIO), offset

OXBOB ...ttt ettt e et e e 329
Register 59:  Micro Direct Memory Access Run Mode Clock Gating Control (RCGCDMA), offset

OXBOC ..ttt ettt et h e et e bbb e e et e e a et 331
Register 60: Hibernation Run Mode Clock Gating Control (RCGCHIB), offset 0x614 ............ccccoeevevnnnnen. 332
Register 61:  Universal Asynchronous Receiver/Transmitter Run Mode Clock Gating Control (RCGCUART),

o1 £T= 1 A0 G 1t I 333
Register 62: Synchronous Serial Interface Run Mode Clock Gating Control (RCGCSSI), offset

0 3 ST 335
Register 63: Inter-Integrated Circuit Run Mode Clock Gating Control (RCGCI2C), offset 0x620 ............. 337
Register 64: Universal Serial Bus Run Mode Clock Gating Control (RCGCUSB), offset 0x628 ............... 339
Register 65: Controller Area Network Run Mode Clock Gating Control (RCGCCAN), offset 0x634 ......... 340
June 12, 2014 21

Texas Instruments-Production Data



Table of Contents

Register 66: Analog-to-Digital Converter Run Mode Clock Gating Control (RCGCADC), offset 0x638 .... 341
Register 67: Analog Comparator Run Mode Clock Gating Control (RCGCACMP), offset 0x63C ............. 342
Register 68: EEPROM Run Mode Clock Gating Control (RCGCEEPROM), offset 0x658 ....................... 343
Register 69: 32/64-Bit Wide General-Purpose Timer Run Mode Clock Gating Control (RCGCWTIMER),

o)1 £T=1 A1) 1< 1S 344
Register 70: Watchdog Timer Sleep Mode Clock Gating Control (SCGCWD), offset 0x700 .................... 346
Register 71:  16/32-Bit General-Purpose Timer Sleep Mode Clock Gating Control (SCGCTIMER), offset

L0 07 347
Register 72:  General-Purpose Input/Output Sleep Mode Clock Gating Control (SCGCGPIO), offset

L0 4 0 349
Register 73:  Micro Direct Memory Access Sleep Mode Clock Gating Control (SCGCDMA), offset

L0 4 0L PP 351
Register 74: Hibernation Sleep Mode Clock Gating Control (SCGCHIB), offset Ox714 ..........cc..occeivnnneen. 352
Register 75:  Universal Asynchronous Receiver/Transmitter Sleep Mode Clock Gating Control

(SCGCUART), OffSEE OXT T8 ... e ettt e e e e e et e e e e e e e e eeenta e e e eeaeeeees 353
Register 76: Synchronous Serial Interface Sleep Mode Clock Gating Control (SCGCSSI), offset

L0 PP 355
Register 77: Inter-Integrated Circuit Sleep Mode Clock Gating Control (SCGCI2C), offset 0x720 ........... 357
Register 78:  Universal Serial Bus Sleep Mode Clock Gating Control (SCGCUSB), offset 0x728 ............. 359
Register 79:  Controller Area Network Sleep Mode Clock Gating Control (SCGCCAN), offset 0x734 ....... 360
Register 80: Analog-to-Digital Converter Sleep Mode Clock Gating Control (SCGCADC), offset

L0 4 T PP 361
Register 81: Analog Comparator Sleep Mode Clock Gating Control (SCGCACMP), offset 0x73C .......... 362
Register 82: EEPROM Sleep Mode Clock Gating Control (SCGCEEPROM), offset 0x758 ..................... 363
Register 83: 32/64-Bit Wide General-Purpose Timer Sleep Mode Clock Gating Control (SCGCWTIMER),

L0 £-T=1 B0 ) a5 PP 364
Register 84: Watchdog Timer Deep-Sleep Mode Clock Gating Control (DCGCWD), offset 0x800 .......... 366
Register 85:  16/32-Bit General-Purpose Timer Deep-Sleep Mode Clock Gating Control (DCGCTIMER),

(o)1 ET= A 0T P 367
Register 86: General-Purpose Input/Output Deep-Sleep Mode Clock Gating Control (DCGCGPIO), offset

(0TS0 PP 369
Register 87: Micro Direct Memory Access Deep-Sleep Mode Clock Gating Control (DCGCDMA), offset

100001 OSSP PUTRPPPPP 371
Register 88: Hibernation Deep-Sleep Mode Clock Gating Control (DCGCHIB), offset 0x814 .................. 372
Register 89: Universal Asynchronous Receiver/Transmitter Deep-Sleep Mode Clock Gating Control

(DCGCUART), OffSEE OXBT8 ...t e e et e e e e e e e aaa s 373
Register 90: Synchronous Serial Interface Deep-Sleep Mode Clock Gating Control (DCGCSSI), offset

107 T PR 375
Register 91: Inter-Integrated Circuit Deep-Sleep Mode Clock Gating Control (DCGCI2C), offset

[0S 22 0 377
Register 92:  Universal Serial Bus Deep-Sleep Mode Clock Gating Control (DCGCUSB), offset

[0S 22 S PP 379
Register 93: Controller Area Network Deep-Sleep Mode Clock Gating Control (DCGCCAN), offset

[0S 7 PRSPPI 380
Register 94: Analog-to-Digital Converter Deep-Sleep Mode Clock Gating Control (DCGCADC), offset

L0 P 381
Register 95: Analog Comparator Deep-Sleep Mode Clock Gating Control (DCGCACMP), offset

L0 X TR 382
Register 96: EEPROM Deep-Sleep Mode Clock Gating Control (DCGCEEPROM), offset 0x858 ........... 383
22 June 12, 2014

Texas Instruments-Production Data



Tiva™ TM4C1237D5PM Microcontroller

Register 97:

Register 98:
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:
Register 113:
Register 114:
Register 115:
Register 116:
Register 117:
Register 118:
Register 119:
Register 120:
Register 121:
Register 122:
Register 123:
Register 124:
Register 125:
Register 126:
Register 127:
Register 128:
Register 129:
Register 130:
Register 131:
Register 132:
Register 133:

32/64-Bit Wide General-Purpose Timer Deep-Sleep Mode Clock Gating Control

(DCGCWTIMER), OffSet OX85C ... .oiiiiiiiiiiee et 384
Watchdog Timer Peripheral Ready (PRWD), offset OXAQOOD ..........ccoovviiiiiiiiiiiiiiiiieeeiieeees 386
16/32-Bit General-Purpose Timer Peripheral Ready (PRTIMER), offset 0xA04 ................... 387
General-Purpose Input/Output Peripheral Ready (PRGPIO), offset OXAO8 ..............ccceeuennn. 389
Micro Direct Memory Access Peripheral Ready (PRDMA), offset OXAOC ..........ccoceevieennnnns 391
Hibernation Peripheral Ready (PRHIB), offset OXA14 .........cooviiiiiiii e 392
Universal Asynchronous Receiver/Transmitter Peripheral Ready (PRUART), offset

L0y PP PPPTTR 393
Synchronous Serial Interface Peripheral Ready (PRSSI), offset OXA1C ........ooovviiiiiiiiinnnnnn. 395
Inter-Integrated Circuit Peripheral Ready (PRI2C), offset OXA20 .........cccooiiiiiiiiiiiiiiiiiees 397
Universal Serial Bus Peripheral Ready (PRUSB), offset OXA28 ............ccoiiiiiiiiiiiiiiiiieenn, 399
Controller Area Network Peripheral Ready (PRCAN), offset 0XA34 .........cccoeevviiiviiieeinnen, 400

Analog-to-Digital Converter Peripheral Ready (PRADC), offset 0XA38 ............cccceovveeinnnnnnn. 401

Analog Comparator Peripheral Ready (PRACMP), offset OXA3C ........coceviviviiiiiieieiinieeeen 402
EEPROM Peripheral Ready (PREEPROM), offset OXAS8 .........cccoviiiiiiiiiiiiiiiieeieceee, 403
32/64-Bit Wide General-Purpose Timer Peripheral Ready (PRWTIMER), offset 0xA5C ...... 404
Device Capabilities 0 (DCO), offset OX008 .........oouuiiiiiiiiei e 406
Device Capabilities 1 (DC1), OffSEt OXOT0 .....viviiii i 408
Device Capabilities 2 (DC2), offSEt OX0T14 ......ovnniiiiii e 411
Device Capabilities 3 (DC3), offSet OXOT8 ......iiiiiiiiiii e 414
Device Capabilities 4 (DC4), offset OXOTC ... 418
Device Capabilities 5 (DC5), offset OX020 .......cooouuniiiiiiie e 421
Device Capabilities 6 (DCB), offset OX024 .........oouuiiiiiii e 423
Device Capabilities 7 (DC7), OffSet OX028 .........oiiiniiiii i 424
Device Capabilities 8 (DCB8), offset OX02C .........ooiiiiiiiiii e 427
Software Reset Control 0 (SRCRO), offset OX040 ........ccovviiiieiiiiiieeeee e 430
Software Reset Control 1 (SRCR1), offset OX044 .........ccoomiiiiiiiii e 432
Software Reset Control 2 (SRCR2), offset OX048 ..........coouiiiiiiiiii e 435
Run Mode Clock Gating Control Register 0 (RCGCO0), offset OX100 .........cccevuiviiiiiiieereennnnn. 437
Run Mode Clock Gating Control Register 1 (RCGC1), offset Ox104 .......c.coevviviiiiiiieeinnen, 440
Run Mode Clock Gating Control Register 2 (RCGC2), offset OX108 .........ccoveviviiiiieeinnnnnn. 443
Sleep Mode Clock Gating Control Register 0 (SCGCO0), offset 0x110 .........cceevvvviieriiinnnenns 445
Sleep Mode Clock Gating Control Register 1 (SCGCA1), offset Ox114 ........ocoiiiiiiiiiiiiis 447

Sleep Mode Clock Gating Control Register 2 (SCGC2), offset OX118 .........coooeiiiiiiiiiinnnees 450

Deep Sleep Mode Clock Gating Control Register 0 (DCGCO), offset 0x120 ............cceeeen. 452
Deep-Sleep Mode Clock Gating Control Register 1 (DCGC1), offset 0x124 ....................... 454
Deep Sleep Mode Clock Gating Control Register 2 (DCGC2), offset 0x128 ...............c...... 457

Device Capabilities 9 (DC9), offSet OXT190 ......iiiiiiiiieiiii e 459

Register 134: Non-Volatile Memory Information (NVMSTAT), offset OXTAO ........coviiiiiiiiiiieeee, 461
System Exception MoOdUIE ...t 462
Register 1:  System Exception Raw Interrupt Status (SYSEXCRIS), offset 0x000 ...........cccevvvviieerrnnnnn.. 463
Register 2:  System Exception Interrupt Mask (SYSEXCIM), offset 0x004 ..........c.ccoviiiiiiiiiiiiiieieien, 465
Register 3:  System Exception Masked Interrupt Status (SYSEXCMIS), offset 0x008 .............cccceeeennnien 467
Register 4:  System Exception Interrupt Clear (SYSEXCIC), offset OX00C ..........cccoiiiiiiiiiiiiiiiieine, 469
Hibernation ModUIE ... 470
Register 1:  Hibernation RTC Counter (HIBRTCC), offset OX000 ............ooiiiiiiiiiiiiii e 484
Register 2:  Hibernation RTC Match 0 (HIBRTCMO), offset 0X004 ..........cooeiiiiiiiiiiiiiieiiieeeee e 485
June 12, 2014 23

Texas Instruments-Production Data



Table of Contents

Register 3:  Hibernation RTC Load (HIBRTCLD), offset OX00C .........ccoiiiiiiiiiiieiiiie e 486
Register 4:  Hibernation Control (HIBCTL), offset OX010 ........oeiiiiiiiiiii e 487
Register 5:  Hibernation Interrupt Mask (HIBIM), offset OX014 ..., 491
Register 6:  Hibernation Raw Interrupt Status (HIBRIS), offset OX018 .........ccooiiiiiiiiiii, 493
Register 7:  Hibernation Masked Interrupt Status (HIBMIS), offset OXO01C .........ccoiiiiiiiiiiiiiiieees 495
Register 8:  Hibernation Interrupt Clear (HIBIC), offset OX020 ..........ccooviiiiiiiiiiieeii e, 497
Register 9:  Hibernation RTC Trim (HIBRTCT), offset 0X024 ..........cccooiiiiiiiiiiieeeeie e 498
Register 10: Hibernation RTC Sub Seconds (HIBRTCSS), offset OX028 ............ccooviiiiiiiiniiiiiieeeein 499
Register 11:  Hibernation Data (HIBDATA), offset OX030-0X06F .........cccouiiiiiiiiiiiiiiiece e 500
INterNal MEMOTKY ... 501
Register 1:  Flash Memory Address (FMA), offset OX000 ... 519
Register 2:  Flash Memory Data (FMD), offset OX004 ... 520
Register 3:  Flash Memory Control (FMC), offset OX008 ..........ccoouuiiiiiiiie e 521
Register 4:  Flash Controller Raw Interrupt Status (FCRIS), offset OX00C ..........cccooviiiiiiiiiiiir e 523
Register 5:  Flash Controller Interrupt Mask (FCIM), offset OX010 .........cooiiiiiiiiiiiiiieec e 526
Register 6:  Flash Controller Masked Interrupt Status and Clear (FCMISC), offset 0x014 ..................... 528
Register 7:  Flash Memory Control 2 (FMC2), offset OX020 ...........cooiiiiiiiiiiiii e 531
Register 8:  Flash Write Buffer Valid (FWBVAL), offset 0X030 ..........ccouuiiiiiiiiiiiiiii e 532
Register 9:  Flash Write Buffer n (FWBn), offset 0X100 - OX17C ..o 533
Register 10: Flash Size (FSIZE), offset OXFCO .......coviiiiiice e e e 534
Register 11: SRAM Size (SSIZE), offSEt OXFC4 .......cooniii e 535
Register 12: ROM Software Map (ROMSWMAP), offset OXFCC .........coviiiiiiiiiiiieiiie e 536
Register 13: EEPROM Size Information (EESIZE), offset OX000 ............ooviiiiiiiiiiii e 537
Register 14: EEPROM Current Block (EEBLOCK), offset OX004 .........ccouiiiiiiiiiiiiii e 538
Register 15: EEPROM Current Offset (EEOFFSET), offset OX008 ...........ccooiiiiiiiiiiiieeeieeeiiieee e 539
Register 16: EEPROM Read-Write (EERDWR), offset OX010 ......covviiiiiiiii e 540
Register 17: EEPROM Read-Write with Increment (EERDWRINC), offset 0x014 .............cccooiieiiiieiinnnnn. 541
Register 18: EEPROM Done Status (EEDONE), offset OX018 ........cooiiiiiiiiiiiie e 542
Register 19: EEPROM Support Control and Status (EESUPP), offset OXO1C ..........coooiiiiiiiiiiiiiiiiiie. 544
Register 20: EEPROM Unlock (EEUNLOCK), offset OX020 ...........oiiiiiiiiiiiiiiii e 546
Register 21: EEPROM Protection (EEPROT), offset OX030 .......cccuumiiiiiiiiieii e 547
Register 22: EEPROM Password (EEPASSO0), offset OX034 .......ccovniiiiiiii e 549
Register 23: EEPROM Password (EEPASS1), offset OX038 .........cooiiiiiiiie e 549
Register 24: EEPROM Password (EEPASS2), offset 0X03C ..........oiiiiiiiiiiiiie e 549
Register 25: EEPROM Interrupt (EEINT), offset OX040 .........oiiiiii e 550
Register 26: EEPROM Block Hide (EEHIDE), offset OX050 .........c.uiiiiiiiiiiiiiii e 551
Register 27: EEPROM Debug Mass Erase (EEDBGME), offset OX080 ............ccooeviiiiiiiiiiiiniiiiiieeceein, 552
Register 28: EEPROM Peripheral Properties (EEPROMPP), offset OXFCO .........ccovvviiiiiiiiiiiiicieeeis 553
Register 29: ROM Control (RMCTL), offset OXOFO .......ccovuiiiiii e 554
Register 30: Flash Memory Protection Read Enable 0 (FMPREDOQ), offset 0x130 and 0x200 ................... 555
Register 31:  Flash Memory Protection Program Enable 0 (FMPPEDO), offset 0x134 and 0x400 ............... 556
Register 32: Boot Configuration (BOOTCFG), offset OX1DO0 ........ccuuiiiiiiiiiieiiii e 557
Register 33: User Register 0 (USER_REGO), offset OXTEOD ......cooeviiiiiiii e 560
Register 34: User Register 1 (USER_REG1), OffSEt OXTE4 .....couniiiiniii e 560
Register 35: User Register 2 (USER_REG2), offSet OXTES .........coovniiiiiiiiiii e 560
Register 36: User Register 3 (USER_REG3), offset OXTEC .......ccuuiiiiiiiiiiiei e 560
Micro Direct Memory Access (MDMA) ... e 561
Register 1:  DMA Channel Source Address End Pointer (DMASRCENDP), offset 0x000 ...................... 585

24

June 12, 2014
Texas Instruments-Production Data



Tiva™ TM4C1237D5PM Microcontroller

Register 2:  DMA Channel Destination Address End Pointer (DMADSTENDP), offset 0x004 ................ 586
Register 3: ~ DMA Channel Control Word (DMACHCTL), offset OX008 ............oooeiiiiiiiiiiiiiiiiieceeiieeee 587
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