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Register 143: Universal Serial Bus Power Control (PCUSB), offset 0X928 ...........ccovviiiiiiiiiiii e 467
Register 144: Controller Area Network Power Control (PCCAN), offset 0x934 ............ccooeoiiiiiiiiiiiiieiis 469
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Register 9:  Hibernation RTC Trim (HIBRTCT), offset OX024 ... 556
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Register 13:  Flash Configuration Register (FLASHCONF), offset OXFC8 ..., 631
Register 14: ROM Third-Party Software (ROMSWMAP), offset OXFCC ..........coooiiiiiiiiiiiiiiiieeeii e 633
Register 15: Flash DMA Address Size (FLASHDMASZ), offset OXFDO ...........coovuiiiiiiieeiiiiiiiiiieee e 635
Register 16: Flash DMA Starting Address (FLASHDMAST), offset OXFD4 ..........ccoveviiiiiiiiiiiieeeeeeis 636
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Register 22: EEPROM Done Status (EEDONE), offset OX018 .........cooivniiiiiiiii e 642
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Register 33: EEPROM Debug Mass Erase (EEDBGME), offset 0X080 ...........ccooeviviiieiiiiiiieeiiieieeeeeinnnn 652
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Register 67: Flash Memory Protection Program Enable 15 (FMPPE15), offset 0x43C .............cceeeennnni. 657
Register 68: Boot Configuration (BOOTCFG), offset OX1DO0 ........coivuiiiiiiii e 660
Register 69: User Register 0 (USER_REGO0), offsSet OXTEOD .....ccoviviiiiiiiiiie e 663
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Register 5:  ADC Overflow Status (ADCOSTAT), offset OX010 .......coeevuiiiiiiiiieeie e 1192
Register 6:  ADC Event Multiplexer Select (ADCEMUX), offset 0X014 .........cooiiiiiiiiiiiiiiii e 1194
Register 7:  ADC Underflow Status (ADCUSTAT), offset OX018 .........ccoiiiiiiiiiieiieiieiee e 1199
Register 8:  ADC Trigger Source Select (ADCTSSEL), offset OXO01C ......ooviviiiiiiiiii e 1200
Register 9:  ADC Sample Sequencer Priority (ADCSSPRI), offset 0x020 ............ccooveiiiiiiiiiiiieeeie, 1202
Register 10: ADC Sample Phase Control (ADCSPC), offset 0X024 ..........ccooiieiiiiiiieeiiie e, 1204
Register 11:  ADC Processor Sample Sequence Initiate (ADCPSSI), offset 0x028 ............ccccoveeeiinieees 1206
Register 12:  ADC Sample Averaging Control (ADCSAC), offset OX030 ..........ccouviiiiiiiiiiiiiieeiieeees 1208
Register 13: ADC Digital Comparator Interrupt Status and Clear (ADCDCISC), offset 0x034 ............... 1209
Register 14: ADC Control (ADCCTL), offset OX038 .......coovniiiiiei e 1211
Register 15: ADC Sample Sequence Input Multiplexer Select 0 (ADCSSMUXO0), offset 0x040 ............. 1212
Register 16: ADC Sample Sequence Control 0 (ADCSSCTLO), offset 0X044 ..........ccevvieeiiiiieeeniiinnnnn. 1214
Register 17: ADC Sample Sequence Result FIFO 0 (ADCSSFIFQOO0), offset OX048 ..........ccccovevviiiieeens 1221
Register 18: ADC Sample Sequence Result FIFO 1 (ADCSSFIFO1), offset OX068 ..........c.cccoeeevvieeeens 1221
Register 19: ADC Sample Sequence Result FIFO 2 (ADCSSFIFO2), offset O0x088 ...........ccceevvvevennnnnnn. 1221
Register 20: ADC Sample Sequence Result FIFO 3 (ADCSSFIFQO3), offset 0X0A8 ...........ccoevvvveeennnnen. 1221
Register 21: ADC Sample Sequence FIFO 0 Status (ADCSSFSTATO), offset 0x04C .............c.ccceevneeen. 1222
Register 22: ADC Sample Sequence FIFO 1 Status (ADCSSFSTAT1), offset 0X06C .............cceevvnnnens 1222
Register 23: ADC Sample Sequence FIFO 2 Status (ADCSSFSTAT2), offset 0X08C ...........cccevvuieeeens 1222
Register 24: ADC Sample Sequence FIFO 3 Status (ADCSSFSTAT3), offset OX0AC .........cccoeeeiennnnnnn. 1222
Register 25: ADC Sample Sequence 0 Operation (ADCSSOPO0), offset 0X050 ........cceeevveiiieviineeiine, 1224
Register 26: ADC Sample Sequence 0 Digital Comparator Select (ADCSSDCO0), offset 0x054 ............. 1226
Register 27: ADC Sample Sequence Extended Input Multiplexer Select 0 (ADCSSEMUXO0), offset

00 PR 1228
Register 28: ADC Sample Sequence 0 Sample and Hold Time (ADCSSTSHO), offset 0x05C .............. 1230
Register 29: ADC Sample Sequence Input Multiplexer Select 1 (ADCSSMUX1), offset 0x060 ............. 1232
Register 30: ADC Sample Sequence Input Multiplexer Select 2 (ADCSSMUX2), offset 0x080 ............. 1232
Register 31: ADC Sample Sequence Control 1 (ADCSSCTL1), offset 0X064 ..........ccocevveviiiiiiiieiinnns 1233
Register 32: ADC Sample Sequence Control 2 (ADCSSCTL2), offset 0X084 ...........cocevviviiiiiiiiieines 1233
Register 33: ADC Sample Sequence 1 Operation (ADCSSOP1), offset 0X070 ...........ccoeevvnieiiiieeinnnn. 1237
Register 34: ADC Sample Sequence 2 Operation (ADCSSOP2), offset 0X090 .........ccceevviviiieiiiiiniennns 1237
Register 35: ADC Sample Sequence 1 Digital Comparator Select (ADCSSDC1), offset 0x074 ............. 1238
Register 36: ADC Sample Sequence 2 Digital Comparator Select (ADCSSDC?2), offset 0x094 ............ 1238
Register 37: ADC Sample Sequence Extended Input Multiplexer Select 1 (ADCSSEMUX1), offset

(0 4 S PSS PPPPPTTRPPN 1240
Register 38: ADC Sample Sequence Extended Input Multiplexer Select 2 (ADCSSEMUX2), offset 0x098

.................................................................................................................................... 1240
Register 39: ADC Sample Sequence 1 Sample and Hold Time (ADCSSTSH1), offset 0x07C .............. 1242
Register 40: ADC Sample Sequence 2 Sample and Hold Time (ADCSSTSH2), offset 0x09C .............. 1242
Register 41: ADC Sample Sequence Input Multiplexer Select 3 (ADCSSMUX3), offset 0x0AO ............. 1244
Register 42: ADC Sample Sequence Control 3 (ADCSSCTL3), offset OX0A4 .........cooviiiiiiiiiiiiiiiiees 1245
Register 43: ADC Sample Sequence 3 Operation (ADCSSOP3), offset 0XOBO ............ccovveeiieiiierennnnn. 1247
Register 44: ADC Sample Sequence 3 Digital Comparator Select (ADCSSDC3), offset 0x0B4 ............ 1248
Register 45: ADC Sample Sequence Extended Input Multiplexer Select 3 (ADCSSEMUX3), offset

000 = PR 1249
Register 46: ADC Sample Sequence 3 Sample and Hold Time (ADCSSTSH3), offset Ox0BC .............. 1250
Register 47: ADC Digital Comparator Reset Initial Conditions (ADCDCRIC), offset 0xDOQO ................... 1251
Register 48: ADC Digital Comparator Control 0 (ADCDCCTLO), offset OXEQO ..........c.ovvieiiiiiiiiiiiinnees 1256
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Register 49: ADC Digital Comparator Control 1 (ADCDCCTL1), offset OXEOQ4 ...........cooviiiiiiiiiiiiiiiieees 1256
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Register 54: ADC Digital Comparator Control 6 (ADCDCCTLS6), offset OXE18 ...........ccoeeiviiiiiiiiinnnn, 1256
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Register 56: ADC Digital Comparator Range 0 (ADCDCCMPO), offset OXE40 ..........cccoooeviiiiiiiiiiiiiinnnns 1259
Register 57: ADC Digital Comparator Range 1 (ADCDCCMP1), offset OXE44 ..........cccooiiiiiiiiiis 1259
Register 58: ADC Digital Comparator Range 2 (ADCDCCMP2), offset OXE48 ..........cccooiiiiiiiiiinnes 1259
Register 59: ADC Digital Comparator Range 3 (ADCDCCMP3), offset OXE4C ..........ccceovviiiiivinneennnnnen. 1259
Register 60: ADC Digital Comparator Range 4 (ADCDCCMP4), offset OXE50 ............coeevviiiiiieiinnn. 1259
Register 61: ADC Digital Comparator Range 5 (ADCDCCMP5), offset OXE54 ..........ccooviiiiiiiiiiiiiiiieees 1259
Register 62: ADC Digital Comparator Range 6 (ADCDCCMPG6), offset OXES8 ..........ccooovviiiiiiiiiiiiins 1259
Register 63: ADC Digital Comparator Range 7 (ADCDCCMP7), offset OXESC .........cccocooiiiiiiiiiiines 1259
Register 64: ADC Peripheral Properties (ADCPP), offset OXFCO .........oovviiiiiiiii e 1260
Register 65: ADC Peripheral Configuration (ADCPC), offset OXFC4 .........ccooiviiiiiiiii e 1262
Register 66: ADC Clock Configuration (ADCCC), offset OXFC8 ..........ccooviiiiiiiiiii e 1263
Universal Asynchronous Receivers/Transmitters (UARTS) .......cccccccrriiincnnsssnnsssssnnssssssnsssnnnns 1264
Register 1:  UART Data (UARTDR), OffSet OX000 ........oivuuniiiiiiii i e e e e e e e e e e e eaes 1278
Register 2:  UART Receive Status/Error Clear (UARTRSR/UARTECR), offset 0x004 ......................... 1280
Register 3:  UART Flag (UARTFR), OffSet OX018 .....uniiiiiiei e 1283
Register 4:  UART IrDA Low-Power Register (UARTILPR), offset 0X020 ............cocevviiiiiiiiiinieiiiinieeees 1286
Register 5:  UART Integer Baud-Rate Divisor (UARTIBRD), offset 0x024 .............cooiiiiiiiiiii. 1287
Register 6:  UART Fractional Baud-Rate Divisor (UARTFBRD), offset OX028 ..............ooooiiiiiiiiinnnnes 1288
Register 7:  UART Line Control (UARTLCRH), offset OX02C .........cooviiiiiiiiiieeee e 1289
Register 8:  UART Control (UARTCTL), offset OX030 ........iiiiuiiiiiiiii e 1291
Register 9:  UART Interrupt FIFO Level Select (UARTIFLS), offset 0X034 .........ccocovvviiiiiiiiiiieeieiiineeees 1295
Register 10:  UART Interrupt Mask (UARTIM), offset OX038 .........cooiiiiiiiiiii e 1297
Register 11:  UART Raw Interrupt Status (UARTRIS), offset OX03C ... 1301
Register 12:  UART Masked Interrupt Status (UARTMIS), offset OX040 ..........ocoveiiiiiiiiiiiiiiieeeeei 1305
Register 13:  UART Interrupt Clear (UARTICR), offset OX044 .........coovniiii e 1309
Register 14: UART DMA Control (UARTDMACTL), offset OX048 .........ccoomiiiiiiiiiiiiiiiiiiie e, 1311
Register 15: UART 9-Bit Self Address (UART9BITADDR), offset OX0A4 ........ccoovviiieeiiiiiieeeeieeeeeein, 1312
Register 16: UART 9-Bit Self Address Mask (UART9BITAMASK), offset OX0A8 ............vuiiiiieiiiieiinnnnn. 1313
Register 17:  UART Peripheral Properties (UARTPP), offset OXFCO ..........ccoiiiiiiiiiiiiiii e 1314
Register 18: UART Clock Configuration (UARTCC), offset OXFC8 .........cccouiiiiiiiiiiiiiiee e 1316
Register 19: UART Peripheral Identification 4 (UARTPeriphlD4), offset OXFDO ...........cccoovvviiiviiiennns 1317
Register 20: UART Peripheral Identification 5 (UARTPeriphlD5), offset OXFD4 .............ccccooiiiiiiiiinnnnis 1318
Register 21:  UART Peripheral Identification 6 (UARTPeriphlD6), offset OXFD8 ...........cccoeevveviieirinnnnnn. 1319
Register 22: UART Peripheral Identification 7 (UARTPeriphlD7), offset OXFDC ............occoeviiiiiiiiiiinnnes 1320
Register 23: UART Peripheral Identification 0 (UARTPeriphIDO), offset OXFEO .............cccooiiiiiiiiniinn. 1321
Register 24: UART Peripheral Identification 1 (UARTPeriphID1), offset OXFE4 .............cooiiiiiiiiniine, 1322
Register 25: UART Peripheral Identification 2 (UARTPeriphlD2), offset OXFES8 ............ccccoiiviiiiiinennn. 1323
Register 26: UART Peripheral Identification 3 (UARTPeriphID3), offset OXFEC ...........ccccoiviiiiiinnnnn. 1324
Register 27: UART PrimeCell Identification 0 (UARTPCelllDO0), offset OXFFO ...........cccvvieiviiiieeiiiinnnnn. 1325
Register 28: UART PrimeCell Identification 1 (UARTPCelllD1), offset OXFF4 ..., 1326
Register 29:  UART PrimeCell Identification 2 (UARTPCelllD2), offset OXFF8 ...........ccoiiiiiiiiiiiiiien. 1327
40 June 18, 2014

Texas Instruments-Production Data



Tiva" TM4C129CNCPDT Microcontroller

Register 30: UART PrimeCell Identification 3 (UARTPCelllD3), offset OXFFC ..........ccoviiiiiiiiieiiiiiieees 1328
Quad Synchronous Serial Interface (QSSI) .......ccccoiiiiiiiii e ——— 1329
Register 1:  QSSI Control 0 (SSICRO0), offset OX000 .......ccuuiiiiiiiieeeie e 1348
Register 2:  QSSI Control 1 (SSICR1), offset 0X004 ........cooiiiiiiiiiiii e 1350
Register 3:  QSSI Data (SSIDR), offset OX008 ...........uiiiiiiiiii e 1352
Register 4:  QSSI Status (SSISR), offset OX00C ... e 1353
Register 5:  QSSI Clock Prescale (SSICPSR), offset OX010 .......ooiiiiiiiiii e 1355
Register 6:  QSSI Interrupt Mask (SSIIM), offset OX014 ........oiiiiiiiiiii e 1356
Register 7:  QSSI Raw Interrupt Status (SSIRIS), offset OX018 ......ccooviiiiiiii e, 1358
Register 8:  QSSI Masked Interrupt Status (SSIMIS), offset OX01C ..o 1360
Register 9:  QSSI Interrupt Clear (SSIICR), offset OX020 .........c.uiiiiiiiiiiii e 1362
Register 10: QSSI DMA Control (SSIDMACTL), offset OX024 ............uiiiiiiiiieiii e 1363
Register 11:  QSSI Peripheral Properties (SSIPP), offset OXFCO ..........oooiiiiiiiiiiii e 1364
Register 12:  QSSI Clock Configuration (SSICC), offsSet OXFC8 .......c.uuiiiiiiiiiiiiii e 1365
Register 13: QSSI Peripheral Identification 4 (SSIPeriphlD4), offset OXFDO ..........ccoovviiiiiiiiiiiieiiiieees 1366
Register 14: QSSI Peripheral Identification 5 (SSIPeriphID5), offset OXFD4 ..........ccccoeviiiiiiiieeeiiiiiiinnnn, 1367
Register 15: QSSI Peripheral Identification 6 (SSIPeriphlD6), offset OXFD8 ...........ccooiiiiiiiiiiiiiiies 1368
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Register 19: QSSI Peripheral Identification 2 (SSIPeriphlD2), offset OXFES8 .............cccooiiiiiiiiiiiiiin. 1372
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Register 23: QSSI PrimeCell Identification 2 (SSIPCelllD2), offset OXFF8 ..........ccoviiiiiiiiiiiies 1376
Register 24: QSSI PrimeCell Identification 3 (SSIPCellID3), offset OXFFC .......cccoiiiiiiiiiiiiiii, 1377
Inter-Integrated Circuit (I2C) INEEIfACE .......cceeeerereeeeeeerersreesesess s sesesssseesessasaeas 1378
Register 1:  12C Master Slave Address (I2CMSA), offset 0X000 ..............ccovveeeieeeeeeeeeeeeeee e 1405
Register 2:  12C Master Control/Status (I2CMCS), offset 0X004 ............c.ccvevveeueereeeeeeee e 1406
Register 3:  12C Master Data (I2CMDR), offset 0X008 ............cccoreeeeeeeeeeeeeeeeeeee e 1415
Register 4:  12C Master Timer Period (I2CMTPR), offset 0X00C ............cceevveeeeeeieeeieeee e 1416
Register 5:  1°C Master Interrupt Mask (I2CMIMR), offset 0X010 .........c.cooveireeeeiieeeeeie e 1418
Register 6:  12C Master Raw Interrupt Status (I2CMRIS), offset OX014 ........ccoveoeieeeeeeeieeeeeeeeee e 1421
Register 7:  12C Master Masked Interrupt Status (I2CMMIS), offset 0X018 ...........ccceoveeieeeeeeeeeenne 1424
Register 8:  12C Master Interrupt Clear (I2CMICR), offset OX01C ...........ccoovveiveoeieeeeeeeeeeeeeeee 1427
Register 9:  12C Master Configuration (I2CMCR), offset 0X020 .............c.ccveoveiieeeeeeeeeeeeeeeeeeeeees 1429
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Register 18:  1°C Slave Raw Interrupt Status (I2CSRIS), offset 0X810 ..........ccoeeeieeeeeeieeeee e, 1441
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Register 65: PWM1 Fault Source 0 (PWM1FLTSRCO), offset OX0B4 ...........oviiiiiiiiiiiiiieeei i 1599
Register 66: PWM2 Fault Source 0 (PWM2FLTSRCO), offset OXOF4 ..........oouvueiiiiiiiiiieiiciee e 1599
Register 67: PWMS3 Fault Source 0 (PWM3FLTSRCO), offset 0X134 ........cocovniiiiiiiiii e 1599
Register 68: PWMO Fault Source 1 (PWMOFLTSRC1), offset OX078 .........ccovviiiiiiiiiiiiiieceeec e 1601
Register 69: PWM1 Fault Source 1 (PWM1FLTSRC1), offset OX0B8 ..........cooeiiiiiiiiiiiii e 1601
Register 70: PWM2 Fault Source 1 (PWM2FLTSRC1), offset OXOF8 ............oviiiiiiiiiiii e, 1601
Register 71:  PWMS3 Fault Source 1 (PWM3FLTSRC1), offset OX138 .......cooviiiiiiii e, 1601
Register 72:  PWMO Minimum Fault Period (PWMOMINFLTPER), offset 0X07C ............ceeiiiieereieiiinnnnn. 1604
Register 73: PWM1 Minimum Fault Period (PWM1MINFLTPER), offset OXOBC ...........ccocoiviiiiiiiinnenn, 1604
Register 74: PWM2 Minimum Fault Period (PWM2MINFLTPER), offset OXOFC ............cooiiiiiiiiiiiiinnnnn. 1604
Register 75: PWMS3 Minimum Fault Period (PWM3MINFLTPER), offset 0x13C .........cccoveviiiiiiiiiiiinnens 1604
Register 76: PWMO Fault Pin Logic Sense (PWMOFLTSEN), offset 0X800 ............cccoiiiiiiiiiiiiiiiinieeens 1605
Register 77: PWM1 Fault Pin Logic Sense (PWM1FLTSEN), offset 0x880 ...........cccciiiiiiiiiiiiiiiiinieees 1605
Register 78: PWM2 Fault Pin Logic Sense (PWM2FLTSEN), offset 0X900 ...........cccoiiiiiiiiiiiiiiiiineeees 1605
Register 79: PWMS3 Fault Pin Logic Sense (PWM3FLTSEN), offset 0X980 ..........cccooeviiiveiiiieiiineeiieeenn, 1605
Register 80: PWMO Fault Status 0 (PWMOFLTSTATO), offset 0x804 ...........eovviiiiiiiiiiiiiieeeceeeeei 1606
Register 81: PWM1 Fault Status 0 (PWM1FLTSTATO), offset 0X884 ..........coeiiiiiiiiiiiiieeeeiieeeee e 1606
Register 82: PWM2 Fault Status 0 (PWM2FLTSTATO), offset 0X904 ..........oiiiiiiiiiiiiiieieeeeei e 1606
Register 83: PWM3 Fault Status 0 (PWM3FLTSTATO), offset 0X984 .........uuiiiiieiiiieie e 1606
Register 84: PWMO Fault Status 1 (PWMOFLTSTAT1), offset 0X808 ...........ciiiieiiiiiiiiiiie e 1608
Register 85: PWM1 Fault Status 1 (PWM1FLTSTAT1), offset OX888 .........ccoiiiiiiiiiiiieeee e, 1608
Register 86: PWM2 Fault Status 1 (PWM2FLTSTAT1), offset 0X908 ...........oiiiiiiiiiiiiiiieeeeeei 1608
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Register 87: PWMS3 Fault Status 1 (PWM3FLTSTAT1), offset 0X988 ..........oviiiiiiiiiiiiieeeiieeee e 1608
Register 88: PWM Peripheral Properties (PWMPP), offset OXFCO ...........cciiiiiiiiiiiiiiiieii e 1611
Register 89: PWM Clock Configuration (PWMCC), offset OXFC8 ..o 1613
Quadrature Encoder Interface (QEI) .........ooocciommiiiiiiicccerrre e s 1614
Register 1:  QEI Control (QEICTL), offset OX000 .........ccciiumiiiiiiiiie e 1621
Register 2:  QEI Status (QEISTAT), offset OX004 ... .o e 1624
Register 3:  QEI Position (QEIPOS), offset 0X008 ..........coouuiiiiiiiiie e 1625
Register 4:  QEIl Maximum Position (QEIMAXPOS), offset OX00C .........ccoouiiiiiiiiiieeii e, 1626
Register 5:  QEI Timer Load (QEILOAD), offset OX010 .......uniiiiiiiieiiiie e 1627
Register 6:  QEI Timer (QEITIME), OffSet OX014 ....oouuuiiiiiiiiieeii e 1628
Register 7:  QEI Velocity Counter (QEICOUNT), offset OX018 .......coooriiiiii e, 1629
Register 8:  QEI Velocity (QEISPEED), offset OXO1C ....coouiiiii e 1630
Register 9:  QEI Interrupt Enable (QEIINTEN), offset 0X020 ..........ccoouiiiiiiiiiiii e 1631
Register 10: QEI Raw Interrupt Status (QEIRIS), offset OX024 ...........cooiiiiiiiii e, 1633
Register 11:  QEI Interrupt Status and Clear (QEIISC), offset OX028 ...........coiiiiiiiiiiiiiiie e, 1635
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Revision History

The revision history table notes changes made between the indicated revisions of the
TM4C129CNCPDT data sheet.

Table 1. Revision History

Date Revision [Description
June 2014 15863.2743 |m In ADC chapter, clarified section "Sample and Hold Window Control".
m In SSI chapter:
— Noted that during idle periods the transmit data line SSInTx is tristated.
— Added clarification to uDMA section about wait states.
m In Electrical Characteristics chapter:
— In"Power and Brown-Out Levels" table, updated Vpog With characterized values.
— In"PIOSC Clock Characteristics" table, clarified Fp|ogc values.
— In"Low-Frequency Internal Oscillator Characteristics" table, updated F| g osc With characterized
values.
— In"Main Oscillator Input Characteristics" table, removed Pending Characterization footnote.
— In"ADC Electrical Characteristics for ADC at 1 Msps" table, updated Max value for VINgy.
— In"ADC Electrical Characteristics for ADC at 2 Msps" table, updated values for VINcy, Rs,
fconys Tss Tor and the Dynamic Characteristics.
— In"Current Consumption" table, updated values that were pending.
m In Package Information appendix:
— Moved Orderable Part Numbers table to addendum.
— Deleted Packaging Materials section and put into separate packaging document.
m Additional minor data sheet clarifications and corrections.
April 2014 15802.2729 |m In the System Control chapter:
— Clarified Hibernation Module reset section.
— Added clarifications in Deep-Sleep Mode section.
— Added reset for DID1 register.
— Corrected description for RESC register, and changed bit 6 HIB Reset to reserved.
— Added note to DSSYSDI1V bit in DSCLKCFG register that values 0x0 and 0x1 should not be
used.
— Added clarification to FLASHPM bit in DSLPPWRCFG register when using the LFIOSC as the
Deep-Sleep clock source.
— Added four registers, UNIQUEIDn, which combined provide a 128-bit unique identifier for each
device.
m In the Hibernation chapter, added clarification to Hibernation Control (HIBCTL) register about
External Wake and Interrupt Pin Enable bit.
m In the Internal Memory chapter, added information on soft reset handling to the EEPROM section.
m In the GPIO chapter:
— Replaced table GPIO Pins With Non-Zero Reset Values with table GPIO Pins With Special
Considerations.
— Added note about preventing false interrupts.
m In the Timer chapter, clarified behavior of TNnMIE and TnCINTD bits in the GPTM Timer n Mode
(GPTMTnMR) registers.
m Inthe ADC chapter:
— Corrected ADC maximum sample rate to two million samples/second.
— Corrected figure ADC Input Equivalency.
— Removed Dither Enable bit and corrected reset for ADCCTL register.
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Table 1. Revision History (continued)

Date Revision |Description
m In the UART chapter, clarified that for a receive timeout, the RTIM bit in the UARTIM register must
be set to see the RTMIS and RTRIS status in the UARTMIS and UARTRIS registers.
m In the SSI chapter:
— Clarified Receive FIFO operation.
—  Clarified DMA operation.
— Removed End of Transmission (EOT) bit 4 from QSSI Control 1 (SSICR1) register.
m Inthe USB chapter, added important note that when configured as a bus-powered Device, the USB
can operate in SUSPEND mode but produces a higher power draw than required to be compliant.
m In the Electrical Characteristics chapter:
— In Reset Characteristics table, updated internal reset time parameter values.
— In PIOSC Clock Characteristics table, updated parameter values.
— In Hibernation External Oscillator (XOSC) Input Characteristics table, removed parameter CO
Crystal shunt capacitance.
— Updated Crystal Parameters table.
— In Hibernation Module Tamper I/O Characteristics table, updated TMPRn pull-up resistor
parameter values.
— In Flash Memory Characteristics table, updated Tprpoggs NOM value.
— In EEPROM Characteristics table, added values for Read access time and removed EEPROM
recovery Power-On Reset delay parameter.
— In EPI PSRAM Interface Characteristics table, updated Min value for EPI_CLK period.
— In ADC Electrical Characteristics at 1 Msps table, updated values for Vpc )y parameter.
— Corrected ADC Input Equivalency diagram.
— In Bi- and Quad-SSI Characteristics table, added clarifying footnotes.
— Added PWM Timing Characteristics table.
— Updated Current Consumption table.
— InPeripheral Current Consumption table, updated Ippgyac Nom value.
m In Package Information appendix:
— Updated Orderable Devices section to reflect silicon revision 3 part numbers.
— Added Device Nomenclature section.
— Deleted packaging materials section and put into separate document.
m Additional minor data sheet clarifications and corrections.
December 2013 | 15638.2711 |m Changed NDA (Non-Disclosure Agreement) footer to indicate NDA only applies to USB content.
m In System Control chapter:
— Added sections "Optional Clock Output Signal (DIVSCLK)" and "Hardware System Service
Request".
— Removed some registers and bits:

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

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

+ LDO Power Calibration (LDOPCAL) register

+ LDO Sleep Power Control (LDOSPCTL) register

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

— Added LDOSME, TSPDE, PI0SCPDE, SRAMSM, SRAMLPM, FLASHLPM, and LDOSEQ bits in

SYSPROP register.

m In Internal Memory chapter:

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

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

— Updated table "MEMTIMO Register Configuration vs. Frequency" with lower wait states, and
improved performance values.
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Table 1. Revision History (continued)

Date Revision |Description

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

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

m  Updated Electrical Characteristics chapter based on characterization information received.

m Additional minor data sheet clarifications and corrections.

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

This data sheet provides reference information for the TM4C129CNCPDT microcontroller, describing
the functional blocks of the system-on-chip (SoC) device designed around the ARM® Cortex™-M4F
core.

Audience

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

About This Manual

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

Related Documents

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

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

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

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

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

The following related documents may also be useful:

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

ARM® Debug Interface V5 Architecture Specification

ARM® Embedded Trace Macrocell Architecture Specification

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

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

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

Documentation Conventions

This document uses the conventions shown in Table 2 on page 50.

Table 2. Documentation Conventions

Notation Meaning

General Register Notation

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

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

in Table 2-4 on page 104.

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

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

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

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

Types change the value of the bit field.

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

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

RW Software can read or write this field.

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

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

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

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

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

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

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

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

0 Bit cleared to 0 on chip reset.

1 Bit set to 1 on chip reset.

- Nondeterministic.

Pin/Signal Notation

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

Notation

Meaning

assert a signal

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

deassert a signal

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

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

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

Numbers

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

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

All other numbers within register tables are assumed to be binary. Within conceptual information,
binary numbers are indicated with a b suffix, for example, 1011b, and decimal numbers are written
without a prefix or suffix.
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1.1

Architectural Overview

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

This chapter contains an overview of the Tiva™ C Series microcontrollers as well as details on the
TM4C129CNCPDT microcontroller:

“Tiva™ C Series Overview” on page 52

“TM4C129CNCPDT Microcontroller Overview” on page 53
“TM4C129CNCPDT Microcontroller Features” on page 56
“TM4C129CNCPDT Microcontroller Hardware Details” on page 80
“Kits” on page 80

“Support Information” on page 80

Tiva™ C Series Overview

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

Industrial communication equipment
Network appliances, gateways & adapters
Residential & commercial site monitoring & control
Remote connectivity & monitoring
Security/access systems

HMI control panels

Factory automation control

Test and measurement equipment

Fire & security systems

Motion control & power inversion

Medical instrumentation

Gaming equipment

Electronic point-of-sale (POS) displays
Smart Energy/Smart Grid solutions
Intelligent lighting control

Vehicle tracking

Tiva™ C Series microcontrollers integrate a large variety of rich communication features to enable
a new class of highly connected designs with the ability to allow critical, real-time control between
performance and power. The microcontrollers feature integrated communication peripherals along
with other high-performance analog and digital functions to offer a strong foundation for many
different target uses, spanning from human machine interface to networked system management
controllers.

52
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In addition, Tiva™ C Series microcontrollers offer the advantages of ARM's widely available
development tools, System-on-Chip (SoC) infrastructure, and a large user community. Additionally,
these microcontrollers use ARM's Thumb®-compatible Thumb-2 instruction set to reduce memory
requirements and, thereby, cost. Finally, the TM4C129CNCPDT microcontroller is code-compatible
to all members of the extensive Tiva™ C Series, providing flexibility to fit precise needs.

Texas Instruments offers a complete solution to get to market quickly, with evaluation and
development boards, white papers and application notes, an easy-to-use peripheral driver library,
and a strong support, sales, and distributor network.

1.2 TM4C129CNCPDT Microcontroller Overview

The TM4C129CNCPDT microcontroller combines complex integration and high performance with
the features shown in Table 1-1.

Table 1-1. TM4C129CNCPDT Microcontroller Features

Feature Description

Performance

Core ARM Cortex-M4F processor core

Performance 120-MHz operation; 150 DMIPS performance

Flash 1024 KB Flash memory

System SRAM 256 KB single-cycle System SRAM

EEPROM 6KB of EEPROM

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

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

Security

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

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

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

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

Tamper Support for four tamper inputs and configurable tamper event response

Communication Interfaces

Universal Asynchronous Receivers/Transmitter Eight UARTs

(UART)

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

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

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

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

Management (LPM) support

System Integration

Micro Direct Memory Access (UDMA) ARM® PrimeCell® 32-channel configurable uDMA controller
General-Purpose Timer (GPTM) Eight 16/32-bit GPTM blocks
Watchdog Timer (WDT) Two watchdog timers
Hibernation Module (HIB) Low-power battery-backed Hibernation module
General-Purpose Input/Output (GPIO) 15 physical GPIO blocks
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Table 1-1. TM4C129CNCPDT Microcontroller Features (continued)

Feature

Description

Advanced Motion Control

Pulse Width Modulator (PWM)

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

Quadrature Encoder Interface (QEI)

One QEI module

Analog Support

Analog-to-Digital Converter (ADC)

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

Analog Comparator Controller

Three independent integrated analog comparators

Digital Comparator

16 digital comparators

JTAG and Serial Wire Debug (SWD)

One JTAG module with integrated ARM SWD

Package Information

Package

128-pin TQFP

Operating Range (Ambient)

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

Figure 1-1 on page 55 shows the features on the TM4C129CNCPDT microcontroller. Note that
there are two on-chip buses that connect the core to the peripherals. The Advanced Peripheral Bus
(APB) bus is the legacy bus. The Advanced High-Performance Bus (AHB) bus provides better
back-to-back access performance than the APB bus.
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Figure 1-1. Tiva™ TM4C129CNCPDT Microcontroller High-Level Block Diagram
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1.3

1.3.1

1.3.1.1

TMA4C129CNCPDT Microcontroller Features

The TM4C129CNCPDT microcontroller component features and general function are discussed in
more detail in the following section.

ARM Cortex-M4F Processor Core

All members of the Tiva™ C Series, including the TM4C129CNCPDT microcontroller, are designed
around an ARM Cortex-M processor core. The ARM Cortex-M processor provides the core for a
high-performance, low-cost platform that meets the needs of minimal memory implementation,
reduced pin count, and low power consumption, while delivering outstanding computational
performance and exceptional system response to interrupts.

Processor Core (see page 81)

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

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

— Single-cycle multiply instruction and hardware divide

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

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

16-bit SIMD vector processing unit

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

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

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

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

Enhanced system debug with extensive breakpoint and trace capabilities

Serial Wire Debug and Serial Wire Trace reduce the number of pins required for debugging and
tracing
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m Migration from the ARM7™ processor family for better performance and power efficiency

m Optimized for single-cycle Flash memory usage up to specific frequencies; see “Internal
Memory” on page 586 for more information.

m Ultra-low power consumption with integrated sleep modes

1.3.1.2 System Timer (SysTick) (see page 137)
ARM Cortex-M4F includes an integrated system timer, SysTick. SysTick provides a simple, 24-bit,
clear-on-write, decrementing, wrap-on-zero counter with a flexible control mechanism. The counter
can be used in several different ways, for example:
m  An RTOS tick timer that fires at a programmable rate (for example, 100 Hz) and invokes a SysTick
routine
m A high-speed alarm timer using the system clock
m A variable rate alarm or signal timer—the duration is range-dependent on the reference clock
used and the dynamic range of the counter
m A simple counter used to measure time to completion and time used
m An internal clock-source control based on missing/meeting durations
1.3.1.3 Nested Vectored Interrupt Controller (NVIC) (see page 138)
The TM4C129CNCPDT controller includes the ARM Nested Vectored Interrupt Controller (NVIC).
The NVIC and Cortex-M4F prioritize and handle all exceptions in Handler Mode. The processor
state is automatically stored to the stack on an exception and automatically restored from the stack
at the end of the Interrupt Service Routine (ISR). The interrupt vector is fetched in parallel to the
state saving, enabling efficient interrupt entry. The processor supports tail-chaining, meaning that
back-to-back interrupts can be performed without the overhead of state saving and restoration.
Software can set eight priority levels on 7 exceptions (system handlers) and 105 interrupts.
m Deterministic, fast interrupt processing: always 12 cycles, or just 6 cycles with tail-chaining (these
values reflect no FPU stacking)
m External non-maskable interrupt signal (NMI) available for immediate execution of NMI handler
for safety critical applications
m Dynamically reprioritizable interrupts
m Exceptional interrupt handling via hardware implementation of required register manipulations
1.3.1.4  System Control Block (SCB) (see page 139)
The SCB provides system implementation information and system control, including configuration,
control, and reporting of system exceptions.
1.3.1.5 Memory Protection Unit (MPU) (see page 139)
The MPU supports the standard ARM7 Protected Memory System Architecture (PMSA) model. The
MPU provides full support for protection regions, overlapping protection regions, access permissions,
and exporting memory attributes to the system.
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1.3.1.6

1.3.2

1.3.21

Floating-Point Unit (FPU) (see page 144)

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

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

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

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

On-Chip Memory

The TM4C129CNCPDT microcontroller is integrated with the following set of on-chip memory and
features:

m 256 KB single-cycle SRAM

m 1024 KB Flash memory

s 6KB EEPROM

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

SRAM (see page 588)

The TM4C129CNCPDT microcontroller provides 256 KB of single-cycle on-chip SRAM. The internal
SRAM of the device is located at offset 0x2000.0000 of the device memory map.

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

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

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

m USB
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1.3.2.2 Flash Memory (see page 590)

The TM4C129CNCPDT microcontroller provides 1024 KB of on-chip Flash memory. The Flash
memory is configured as four banks of 16K x 128 bits (4 * 256 KB total) which are two-way
interleaved. Memory blocks can be marked as read-only or execute-only, providing different levels
of code protection. Read-only blocks cannot be erased or programmed, protecting the contents of
those blocks from being modified. Execute-only blocks cannot be erased or programmed, and can
only be read by the controller instruction fetch mechanism, protecting the contents of those blocks
from being read by either the controller or by a debugger.

The TM4C129CNCPDT microcontroller provides enhanced performance and power savings by
implementation of two sets of instruction prefetch buffers. Each prefetch buffer is 2 x 256 bits and
can be combined as a 4 x 256-bit prefetch buffer.

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

1.3.2.3 ROM (see page 588)
The TM4C129CNCPDT ROM is preprogrammed with the following software and programs:

m TivaWare Peripheral Driver Library

m TivaWare Boot Loader

m Advanced Encryption Standard (AES) cryptography tables

m Cyclic Redundancy Check (CRC) error-detection functionality

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

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

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

Note: CRC and AES software programs are available in the TivaWare™ for C Series software
for backward-compatibility. A device that has enhanced CRC and AES integrated modules
should utilize this hardware for best performance. Please refer to “Cyclical Redundancy
Check (CRC)” on page 933 and “Advance Encryption Standard Accelerator (AES)” on page 942
