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Register 4:  System Exception Interrupt Clear (SYSEXCIC), offset OX00C ..........cccoiiiiiiiiiiiiiiiieienn, 464
Hibernation ModUIe .......... e mmmmmmmmmmmmnmmmnnmnnnnnnnnes 465
Register 1:  Hibernation RTC Counter (HIBRTCC), offset OX000 ............ooiiiiiiiiiiiiiiieece e 479
Register 2:  Hibernation RTC Match 0 (HIBRTCMO), offset 0X004 ...........ooviiiiiiiiiiiieiiii e 480
Register 3:  Hibernation RTC Load (HIBRTCLD), offset OX00C .........coouiiiiiiiiiiiece e 481
Register 4:  Hibernation Control (HIBCTL), offset OX010 .......coovniiiiiii e 482
Register 5:  Hibernation Interrupt Mask (HIBIM), offset OX014 .........cooiiiiiiiiiiiee e 486
Register 6:  Hibernation Raw Interrupt Status (HIBRIS), offset OX018 ... 488
Register 7:  Hibernation Masked Interrupt Status (HIBMIS), offset OX01C ..., 490
Register 8:  Hibernation Interrupt Clear (HIBIC), offset OX020 ..........cccouiiiiiiiiiiiii e 492
Register 9:  Hibernation RTC Trim (HIBRTCT), offset OX024 ........c..iiieiiiii e 493
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Register 10: Hibernation RTC Sub Seconds (HIBRTCSS), offset 0X028 ............ccoeviiieiiiiiieeieiiiie e 494
Register 11:  Hibernation Data (HIBDATA), offset OX030-0X06F ..........ccouiiiiiiiiiiiiiiiiee e 495
2= g F= LI 1, = 2 o P 496
Register 1:  Flash Memory Address (FMA), offset OX000 ............ouiiiiiiiiiiiiie e 514
Register 2:  Flash Memory Data (FMD), offset OX004 ... 515
Register 3:  Flash Memory Control (FMC), offset OX008 ...........coouuiiiiiiiiii e 516
Register 4:  Flash Controller Raw Interrupt Status (FCRIS), offset OX00C ............ccooiiiiiiiiiiii, 518
Register 5:  Flash Controller Interrupt Mask (FCIM), offset OX010 ........ccoviiiiiiiiiii e 521
Register 6:  Flash Controller Masked Interrupt Status and Clear (FCMISC), offset 0x014 ..................... 523
Register 7:  Flash Memory Control 2 (FMC2), offset 0X020 ...........ooiiiiiiiiieiiiiie e 526
Register 8:  Flash Write Buffer Valid (FWBVAL), offset 0X030 ..........ccouuiiiiiiiiiiiii e 527
Register 9:  Flash Write Buffer n (FWBnN), offset 0X100 - OX17C ..o 528
Register 10:  Flash Size (FSIZE), offSet OXFCO .......cooiiiiiiiiii e 529
Register 11: SRAM Size (SSIZE), offSEt OXFC4 ......ooenii e 530
Register 12: ROM Software Map (ROMSWMAP), offset OXFCC ...........coiiiiiiiiii e 531
Register 13: EEPROM Size Information (EESIZE), offset O0X000 ...........oiiiiiiiiiiiiiiieece e 532
Register 14: EEPROM Current Block (EEBLOCK), offset OX004 .........cc.uiiiiiiiiiiiiie e 533
Register 15: EEPROM Current Offset (EEOFFSET), offset 0X008 ............cooviiiiiiiiii e 534
Register 16: EEPROM Read-Write (EERDWR), offset OX010 ......coouuiiiiiiiiiii e 535
Register 17: EEPROM Read-Write with Increment (EERDWRINC), offset 0x014 ..........ccccoeviiiiiiiieeennnnns 536
Register 18: EEPROM Done Status (EEDONE), offset OX018 ..........ccovniiiiiiiiiiii e 537
Register 19: EEPROM Support Control and Status (EESUPP), offset OX01C .........ccoovviiiiiiiiiiiiieeriiiee. 539
Register 20: EEPROM Unlock (EEUNLOCK), offset OX020 ............ooiiiiiiiiiiiii e 541
Register 21: EEPROM Protection (EEPROT), offset OX030 .......cccuuiiiiiiiiiiiiiie e 542
Register 22: EEPROM Password (EEPASSO0), offset OX034 .......coooiiiiiiiiie e 544
Register 23: EEPROM Password (EEPASS1), offset OX038 ........ccouiiiiiiiii e 544
Register 24: EEPROM Password (EEPASS2), offset OX03C ........cooviiiiiiiiiicie e 544
Register 25: EEPROM Interrupt (EEINT), offSet OX040 ......ccouuiiiiiiiiiieiie e 545
Register 26: EEPROM Block Hide (EEHIDE), offset OX050 .........cocuuiiiiiiiii i 546
Register 27: EEPROM Debug Mass Erase (EEDBGME), offset OX080 ............cooeiiiiiiiiiiiiniiiiieeeeein, 547
Register 28: EEPROM Peripheral Properties (EEPROMPP), offset OXFCO ..........cccoiviiiiiiiiiiiiieeeennn. 548
Register 29: ROM Control (RMCTL), offset OXOFO .......oovieiiiiiii e 549
Register 30: Flash Memory Protection Read Enable 0 (FMPREDO), offset 0x130 and 0x200 ................... 550
Register 31:  Flash Memory Protection Read Enable 1 (FMPRE1), offset 0x204 ...........cccoooeviiiiierinnnnnnn. 550
Register 32: Flash Memory Protection Read Enable 2 (FMPREZ2), offset Ox208 ...........ccccooeeiiiiiiiiiinnnnnen. 550
Register 33: Flash Memory Protection Read Enable 3 (FMPRES3), offset 0x20C ...........cccoooiiiiiiiiinnnnnn. 550
Register 34: Flash Memory Protection Program Enable 0 (FMPPED), offset 0x134 and 0x400 ............... 551
Register 35: Flash Memory Protection Program Enable 1 (FMPPE1), offset 0x404 ............cccooeviieennnnns 551
Register 36: Flash Memory Protection Program Enable 2 (FMPPEZ2), offset 0x408 .............cccocoeieeennnies 551
Register 37:  Flash Memory Protection Program Enable 3 (FMPPE3), offset 0x40C ............cccoevviviiinen. 551
Register 38: Boot Configuration (BOOTCFG), offset OX1DO ........ccuuiiiiiiiiiieiiiii e 553
Register 39: User Register 0 (USER_REGO), offset OXTEO ......coooviiiiiiiii e 556
Register 40: User Register 1 (USER_REG1), offSet OX1E4 ... 556
Register 41: User Register 2 (USER_REG2), offSEt OXTES .........cvviiiiiiiiiii e 556
Register 42: User Register 3 (USER_REG3), offset OXTEC .........cooviiiiiiiiiiee e, 556
Micro Direct Memory Access (MDMA) ... e 557
Register 1:  DMA Channel Source Address End Pointer (DMASRCENDP), offset 0x000 ...................... 581
Register 2:  DMA Channel Destination Address End Pointer (DMADSTENDP), offset 0x004 ................ 582
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Register 3:  DMA Channel Control Word (DMACHCTL), offset OX008 ...........c.ccovviiiiiiiiiiiieeeiiiiieeeeiieeees 583
Register 4:  DMA Status (DMASTAT), offset OX000 .........ccouuumiiiiiiiiieiei e 588
Register 5: DMA Configuration (DMACFG), offset OX004 .........coouiiiiii e 590
Register 6: DMA Channel Control Base Pointer (DMACTLBASE), offset OX008 ...........ccooeiiiiiiiiiinnnnnen. 591
Register 7:  DMA Alternate Channel Control Base Pointer (DMAALTBASE), offset 0x00C .................... 592
Register 8:  DMA Channel Wait-on-Request Status (DMAWAITSTAT), offset 0X010 ...........cccccevveennnnees 593
Register 9:  DMA Channel Software Request (DMASWREQ), offset OX014 ..........cooviiiiiiiiiiiiiiiiiieeeieees 594
Register 10: DMA Channel Useburst Set (DMAUSEBURSTSET), offset 0X018 .........cccovuiiiiiiiiiiiiiininnen. 595
Register 11: DMA Channel Useburst Clear (DMAUSEBURSTCLR), offset O0X01C ...........cooevvviiiieiennnnnnn. 596
Register 12: DMA Channel Request Mask Set (DMAREQMASKSET), offset 0x020 ............cccccoeeveennnnen. 597
Register 13: DMA Channel Request Mask Clear (DMAREQMASKCLR), offset 0x024 ...............cceevunnnen. 598
Register 14: DMA Channel Enable Set (DMAENASET), offset 0X028 .............ccccovviiiiiiiiiiieeiieeeeeeie 599
Register 15: DMA Channel Enable Clear (DMAENACLR), offset OX02C .........ccooovviiiiiiiiiiiieeeeie e, 600
Register 16: DMA Channel Primary Alternate Set (DMAALTSET), offset 0X030 ..........ccccoveiiiiiiiiiiinnnnnn. 601
Register 17: DMA Channel Primary Alternate Clear (DMAALTCLR), offset 0x034 .........ccccooeiiiiiiiiiennnnen. 602
Register 18: DMA Channel Priority Set (DMAPRIOSET), offset OX038 ..........ooiiiiiiiiiiie, 603
Register 19: DMA Channel Priority Clear (DMAPRIOCLR), offset 0X03C ........cccovviiiiiiiiiieeciiecee e 604
Register 20: DMA Bus Error Clear (DMAERRCLR), offset OX04C ..........coooviiiiiiiiiieieeee e 605
Register 21: DMA Channel Assignment (DMACHASGN), offset 0x500 ..........ccoooviiiiiiiiiiiineeiiiie e, 606
Register 22: DMA Channel Interrupt Status (DMACHIS), offset 0X504 ...........c.oooiiiiiiiiiiii i 607
Register 23: DMA Channel Map Select 0 (DMACHMAPO), offset 0X510 ..........oviiiiiiiiiiiiiiii e, 608
Register 24: DMA Channel Map Select 1 (DMACHMAP1), offset 0X514 ........oiiiiiiiiiiiiiiii e, 609
Register 25: DMA Channel Map Select 2 (DMACHMAP?2), offset OX518 ........c.coeiiiiiiiiiiiieec e 610
Register 26: DMA Channel Map Select 3 (DMACHMARP3), offset OX51C ........cocoeiiiiiiiiiiiececceeeen 611
Register 27: DMA Peripheral Identification 0 (DMAPeriphIDO0), offset OXFEO ............ccovviiiiiiiiiiiieiiine. 612
Register 28: DMA Peripheral Identification 1 (DMAPeriphID1), offset OXFE4 ..., 613
Register 29: DMA Peripheral Identification 2 (DMAPeriphlD2), offset OXFES8 .............ccccoiiiiiiiiin. 614
Register 30: DMA Peripheral Identification 3 (DMAPeriphID3), offset OXFEC ............ccooiiiiiiiiiiiinen. 615
Register 31: DMA Peripheral Identification 4 (DMAPeriphlD4), offset OXFDO ...........cccoevviiiiiiiiiieecie, 616
Register 32: DMA PrimeCell Identification 0 (DMAPCellID0), offset OXFFO ...........ccccoviiiiiiiiiiiiiieeens 617
Register 33: DMA PrimeCell Identification 1 (DMAPCellID1), offset OXFF4 ...........cccoiiiiiiiiiiiiiiiieeenn. 618
Register 34: DMA PrimeCell Identification 2 (DMAPCellID2), offset OXFF8 ...........ccooiiiiiiiiiiiiinn, 619
Register 35: DMA PrimeCell Identification 3 (DMAPCellID3), offset OXFFC ..........ccooiiiiiiiiiiiie 620
General-Purpose Input/Outputs (GPIOS) ... 621
Register 1:  GPIO Data (GPIODATA), offset OX000 .........coiiiiiiiiiiiiie e 636
Register 2:  GPIO Direction (GPIODIR), Offset OX400 .......couuiiiiiiieiiii e 638
Register 3:  GPIO Interrupt Sense (GPIOIS), offset OX404 ..o 639
Register 4:  GPIO Interrupt Both Edges (GPIOIBE), offset 0x408 ..........cccoiiiiiiiiiiiiieeeeeee e 641
Register 5:  GPIO Interrupt Event (GPIOIEV), offset OX40C .........cooviiiiiiiii e, 643
Register 6:  GPIO Interrupt Mask (GPIOIM), offSet OX410 ......iiiiiiiieiiie e 644
Register 7:  GPIO Raw Interrupt Status (GPIORIS), offset 0x414 ... 645
Register 8:  GPIO Masked Interrupt Status (GPIOMIS), offset 0X418 ... 647
Register 9:  GPIO Interrupt Clear (GPIOICR), OffSet OX41C .....coovuiiiiiiiiii e 649
Register 10: GPIO Alternate Function Select (GPIOAFSEL), offset 0x420 .........ccevviiiiieiiiiiiiiieeeeeeeis 650
Register 11:  GPIO 2-mA Drive Select (GPIODR2R), offset 0X500 .............ccoeeiiiieiiiiiiiiieeie e 652
Register 12:  GPIO 4-mA Drive Select (GPIODR4R), offset 0x504 ..........cooeiiiiiiieiiiie e 653
Register 13:  GPIO 8-mA Drive Select (GPIODRS8R), offset OX508 ..........ccooiiiiiiiiiiiiecce e 654
Register 14: GPIO Open Drain Select (GPIOODR), offset OX50C ...........oiiiiiiiiiiiiiiieeei e 656
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Register 15:  GPIO Pull-Up Select (GPIOPUR), offset OX510 ......ccuuiiiiiiiiiieiiiie e 657
Register 16:  GPIO Pull-Down Select (GPIOPDR), offset OX514 .......ooiiiiiiiiiiii e 659
Register 17: GPIO Slew Rate Control Select (GPIOSLR), offset OX518 ..........ooiiiiiiiiiii e 661
Register 18: GPIO Digital Enable (GPIODEN), offset OX51C ....cciiiiiiiiiiei e 662
Register 19:  GPIO Lock (GPIOLOCK), OffSEt OX520 .....cuuuiiiiiiiii it e e e e e e e e 664
Register 20: GPIO Commit (GPIOCR), offset OX524 ........ccovniiiiiiii e 665
Register 21:  GPIO Analog Mode Select (GPIOAMSEL), offset OX528 ............coviiiiiiiiiiiiiieecee e, 667
Register 22:  GPIO Port Control (GPIOPCTL), offset OX52C .........couiiiiiiiiieii e 669
Register 23:  GPIO ADC Control (GPIOADCCTL), offset 0X530 .....ccevuuuiiiieeeieeeiiiie e e e 671
Register 24: GPIO DMA Control (GPIODMACTL), offset 0X534 .......oouuuiiiieeiiiiiiee e 672
Register 25:  GPIO Select Interrupt (GPIOSI), offset 0X538 ......c.oiiiieiiii e, 673
Register 26: GPIO Peripheral Identification 4 (GPIOPeriphlD4), offset OXFDO .............cccoeeiiiiiiiiiieinn, 674
Register 27:  GPIO Peripheral Identification 5 (GPIOPeriphID5), offset OXFD4 ...........ccocviieiiiiiiieeeiiinnnnn. 675
Register 28:  GPIO Peripheral Identification 6 (GPIOPeriphID6), offset OXFD8 ............cccooiviiiiiiiiieiininnen. 676
Register 29: GPIO Peripheral Identification 7 (GPIOPeriphlD7), offset OXFDC ...........cccoiiiiiiiiiiieniinnnnnn. 677
Register 30: GPIO Peripheral Identification 0 (GPIOPeriphlDO), offset OXFEOQ ............ccovviiiiiiiiiiiiiinnnen. 678
Register 31: GPIO Peripheral Identification 1 (GPIOPeriphID1), offset OXFE4 ..........cccoevviiiiiiiiiiieei 679
Register 32: GPIO Peripheral Identification 2 (GPIOPeriphIlD2), offset OXFES .............ccooiiiiiieiiiiiinns 680
Register 33:  GPIO Peripheral Identification 3 (GPIOPeriphID3), offset OXFEC .........c.ccoviviiiiiiiiiieeeieinnn. 681
Register 34: GPIO PrimeCell Identification 0 (GPIOPCellID0), offset OXFFO ............oooviviiiiiiiiiiiiiiiiiees 682
Register 35: GPIO PrimeCell Identification 1 (GPIOPCellID1), offset OXFF4 ..........cooviiiiiiiiiiiiies 683
Register 36: GPIO PrimeCell Identification 2 (GPIOPCellID2), offset OXFF8 ...........ccoiviiiiiiiiiiiiins 684
Register 37: GPIO PrimeCell Identification 3 (GPIOPCelllD3), offset OXFFC ...........coiiiiiiiiiiiiieee 685
General-Purpose TIMEIS ......cccciiiiiiiiiiiiiss s iss s sssssssssssss s s s s s s s s s s s s s s s s s s sssssssssssssssssnssnssnnnsnn 686
Register 1:  GPTM Configuration (GPTMCFG), offset 0X000 ..........cooiiiiiiiiiiiie e 710
Register 2:  GPTM Timer A Mode (GPTMTAMR), offset 0X004 .........covviiiiiieiieee e 712
Register 3:  GPTM Timer B Mode (GPTMTBMR), offset OX008 ............ooiiiiiiiiiiiiiicceeeee e 716
Register 4:  GPTM Control (GPTMCTL), offSet OX00C ......ccuuniiiiiiiie e 720
Register 5:  GPTM Synchronize (GPTMSYNC), offset OX010 ........cooiiiiiiiiiii e 724
Register 6: GPTM Interrupt Mask (GPTMIMR), offset OX018 ..........cooiiiiiiiii e 728
Register 7:  GPTM Raw Interrupt Status (GPTMRIS), offset OX01C .......oooiiiiiiiiii e, 731
Register 8:  GPTM Masked Interrupt Status (GPTMMIS), offset O0X020 .........cccoevviiiiiiiiiii e 734
Register 9:  GPTM Interrupt Clear (GPTMICR), offset O0X024 ...........ccovviiiiiiiiie e 737
Register 10: GPTM Timer A Interval Load (GPTMTAILR), offset OX028 ...........cccoeviiiiiiiiiiieeiie e 739
Register 11:  GPTM Timer B Interval Load (GPTMTBILR), offset 0X02C ...........cooiiiiiiiiiiiieeeee 740
Register 12: GPTM Timer A Match (GPTMTAMATCHR), offset OX030 ...........oviiiiiiiiiiiiiei e 741
Register 13: GPTM Timer B Match (GPTMTBMATCHR), offset 0X034 ..........ccooiiiiiiiiiiiieeeieeee e 742
Register 14: GPTM Timer A Prescale (GPTMTAPR), offset 0X038 ..........ccciviiiiiiiiiiiiii e, 743
Register 15: GPTM Timer B Prescale (GPTMTBPR), offset 0X03C .........ccooiiiiiiiiiiiiieeeeeee e, 744
Register 16: GPTM TimerA Prescale Match (GPTMTAPMR), offset O0X040 ...........ccoeviviiiieeiiiiineeciiiee, 745
Register 17: GPTM TimerB Prescale Match (GPTMTBPMR), offset O0x044 ... 746
Register 18: GPTM Timer A (GPTMTAR), offset OX048 ......coouiii e 747
Register 19: GPTM Timer B (GPTMTBR), offsSet OX04C ........oiiiii e 748
Register 20: GPTM Timer A Value (GPTMTAV), offset 0X050 ..........oevvuiiiiiiiieiieee e 749
Register 21: GPTM Timer B Value (GPTMTBYV), offset 0X054 ..........ccooviiiiiiiiie e 750
Register 22: GPTM RTC Predivide (GPTMRTCPD), offset OX058 ..........ccooviiiiiiiiiiiieeeei e 751
Register 23:  GPTM Timer A Prescale Snapshot (GPTMTAPS), offset O0X05C ...........cccoeiiiiiiiiiiiieiiiien, 752
Register 24: GPTM Timer B Prescale Snapshot (GPTMTBPS), offset 0X060 .............ccocuuiiiiiiiiinieiennnnnn. 753
26 June 12, 2014

Texas Instruments-Production Data



Tiva™ TM4C1231H6PGE Microcontroller

Register 25: GPTM Timer A Prescale Value (GPTMTAPYV), offset 0X064 ...........ccooviieeiiiiineeiiiiiieeeeiinnnn. 754
Register 26: GPTM Timer B Prescale Value (GPTMTBPV), offset 0X068 .............cccoviiiiiiiiiiiiiiiiieiiei, 755
Register 27: GPTM Peripheral Properties (GPTMPP), offset OXFCO ..........cccouiiiiiiiiiiiiiieee, 756
WatChdOog TIMEIS ... n s e e s s an R R e e e e e nnnas 757
Register 1:  Watchdog Load (WDTLOAD), offset OX000 .........couiiiiiiiiii e 761
Register 2:  Watchdog Value (WDTVALUE), offset OX004 ........coouuiiiiii e 762
Register 3:  Watchdog Control (WDTCTL), offset OX008 ..........ccoouiiiiiiiiiiieiie e 763
Register 4:  Watchdog Interrupt Clear (WDTICR), offset OX00C .........ccoiiiiiiiiiiii e 765
Register 5:  Watchdog Raw Interrupt Status (WDTRIS), offset OX010 ..........ccoeeviiiiiiiiiiiiieiieeeeeeeis 766
Register 6:  Watchdog Masked Interrupt Status (WDTMIS), offset OX014 ........cooviiiiiiiiiiieiecee, 767
Register 7:  Watchdog Test (WDTTEST), offset OX418 ... 768
Register 8:  Watchdog Lock (WDTLOCK), offset OXCO0 .........uiiiiiiiiiiiiii e 769
Register 9:  Watchdog Peripheral Identification 4 (WDTPeriphlD4), offset OXFDO ........c.ccooooiiiiiiiinnnnnen. 770
Register 10: Watchdog Peripheral Identification 5 (WDTPeriphlD5), offset OXFD4 ...........cccoeiveiviiinnns 771
Register 11: Watchdog Peripheral Identification 6 (WDTPeriphlD6), offset OXFDS8 ..............ccccocevieinnnni. 772
Register 12:  Watchdog Peripheral Identification 7 (WDTPeriphIlD7), offset OXFDC ..........ccocovvviiiieirnnnnnn. 773
Register 13:  Watchdog Peripheral Identification 0 (WDTPeriphlDO0), offset OXFEO ..............cccciiiiiiinnnnen. 774
Register 14: Watchdog Peripheral Identification 1 (WDTPeriphlD1), offset OXFE4 ...............ccooiiiiiinnnnnn. 775
Register 15:  Watchdog Peripheral Identification 2 (WDTPeriphlD2), offset OXFES8 ..............cccoiiiiiiinnnnnn. 776
Register 16: Watchdog Peripheral Identification 3 (WDTPeriphID3), offset OXFEC ............ccivviiieennnnnne. 777
Register 17:  Watchdog PrimeCell Identification 0 (WDTPCelllD0), offset OXFFO ............ccccoeviiiinieinnnnn.n. 778
Register 18: Watchdog PrimeCell Identification 1 (WDTPCelllD1), offset OXFF4 ..........ccooviiiiiiiiiiis 779
Register 19:  Watchdog PrimeCell Identification 2 (WDTPCelllD2), offset OXFF8 .........cccooiiiiiiiiiiiiiis 780
Register 20: Watchdog PrimeCell Identification 3 (WDTPCellID3 ), offset OXFFC .........ccooviiiiiiiiiiinnnnnn. 781
Analog-to-Digital Converter (ADC) ........ccoiimmmmiiiinrrr s 782
Register 1:  ADC Active Sample Sequencer (ADCACTSS), offset 0X000 .........cccuuiiiiiiiiiiiiiiiiiaiiiieeees 805
Register 2:  ADC Raw Interrupt Status (ADCRIS), offset OX004 ............iiiiiiiiiiiiie e 807
Register 3:  ADC Interrupt Mask (ADCIM), offset OX008 ..........ccoouiiiiiiiiiiei e 809
Register 4:  ADC Interrupt Status and Clear (ADCISC), offset OX00C ..........cooiiiiiiiiiiiiciieeeceeee e 812
Register 5: ADC Overflow Status (ADCOSTAT), offset OX010 .........coevviiiiiiiiiieie e, 815
Register 6:  ADC Event Multiplexer Select (ADCEMUX), offset OX014 .........ooiiiiiiiiiiiiii e, 817
Register 7:  ADC Underflow Status (ADCUSTAT), offset OX018 ... ..o 822
Register 8:  ADC Sample Sequencer Priority (ADCSSPRI), offset OX020 ..........cccooiviiiiiiiiiiiiee, 823
Register 9:  ADC Sample Phase Control (ADCSPC), offset 0X024 ..........ccooiuiiiiiiiiiiee e 825
Register 10: ADC Processor Sample Sequence Initiate (ADCPSSI), offset 0x028 ...........ccoovvviveviiieinnns 827
Register 11: ADC Sample Averaging Control (ADCSAC), offset OX030 ..........cccoeeviiiiiiiiiiciie e 829
Register 12: ADC Digital Comparator Interrupt Status and Clear (ADCDCISC), offset 0x034 ................. 830
Register 13:  ADC Control (ADCCTL), OffSet OX038 .........iiiiiiiieiei e 832
Register 14: ADC Sample Sequence Input Multiplexer Select 0 (ADCSSMUXO0), offset 0x040 ............... 833
Register 15: ADC Sample Sequence Control 0 (ADCSSCTLO), offset 0X044 ..........cooeeiiiiiiiiiiiiieeeeiinnnn. 835
Register 16: ADC Sample Sequence Result FIFO 0 (ADCSSFIFOQ), offset 0x048 ..........ccccevvviviieennnnnn. 842
Register 17: ADC Sample Sequence Result FIFO 1 (ADCSSFIFO1), offset 0x068 ..............cccccevneeinnnnen. 842
Register 18: ADC Sample Sequence Result FIFO 2 (ADCSSFIFO2), offset 0x088 ............cccevviveevinnnnnnn. 842
Register 19: ADC Sample Sequence Result FIFO 3 (ADCSSFIFO3), offset OX0A8 .........cccoeeiiiiiiiiiennnnnn. 842
Register 20: ADC Sample Sequence FIFO 0 Status (ADCSSFSTATO), offset 0X04C ..........cccoeveviiiinieees 843
Register 21:  ADC Sample Sequence FIFO 1 Status (ADCSSFSTAT1), offset 0X06C ...........c..ccoeeeevinees 843
Register 22: ADC Sample Sequence FIFO 2 Status (ADCSSFSTAT?2), offset 0x08C .............ccvvvevennnnen. 843
Register 23: ADC Sample Sequence FIFO 3 Status (ADCSSFSTAT3), offset 0XOAC ..........ccoeevvveeennnnns 843
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Register 24: ADC Sample Sequence 0 Operation (ADCSSOPO), offset OX050 .........cccevviviiiiiiiieeiiiinees 845
Register 25: ADC Sample Sequence 0 Digital Comparator Select (ADCSSDCO), offset 0x054 .............. 847
Register 26: ADC Sample Sequence Extended Input Multiplexer Select 0 (ADCSSEMUXO0), offset

L0 (01 849
Register 27: ADC Sample Sequence Input Multiplexer Select 1 (ADCSSMUX1), offset 0x060 ............... 851
Register 28: ADC Sample Sequence Input Multiplexer Select 2 (ADCSSMUX2), offset 0x080 ............... 851
Register 29: ADC Sample Sequence Control 1 (ADCSSCTL1), offset 0x064 ..............cceevvveiiiieiinieennnnns, 852
Register 30: ADC Sample Sequence Control 2 (ADCSSCTL2), offset 0X084 ..........ccceeeveviiieeiiiiiieeeeiinnnn. 852
Register 31: ADC Sample Sequence 1 Operation (ADCSSOP1), offset OX070 ..........ccovviiiiiiiiiiiiiiiinnnns 856
Register 32: ADC Sample Sequence 2 Operation (ADCSSOP2), offset OX090 ..........ccooiviiiiiiiieiinnnen. 856
Register 33: ADC Sample Sequence 1 Digital Comparator Select (ADCSSDC1), offset 0x074 .............. 857
Register 34: ADC Sample Sequence 2 Digital Comparator Select (ADCSSDC?2), offset 0x094 .............. 857
Register 35: ADC Sample Sequence Extended Input Multiplexer Select 1 (ADCSSEMUX1), offset

OXOT B ..ttt ettt e ettt e e 859
Register 36: ADC Sample Sequence Extended Input Multiplexer Select 2 (ADCSSEMUX2), offset 0x098

..................................................................................................................................... 859
Register 37: ADC Sample Sequence Input Multiplexer Select 3 (ADCSSMUX3), offset 0x0AO ............... 861
Register 38: ADC Sample Sequence Control 3 (ADCSSCTL3), offset OX0A4 ..........oviiiiiiiiiiiiiiieeieiie, 862
Register 39: ADC Sample Sequence 3 Operation (ADCSSOP3), offset OX0BO ...........cccoviviiiiiiiiiiiiinnnnn. 864
Register 40: ADC Sample Sequence 3 Digital Comparator Select (ADCSSDC3), offset 0x0B4 .............. 865
Register 41: ADC Sample Sequence Extended Input Multiplexer Select 3 (ADCSSEMUX3), offset

1000 = PP UPPPPPPPPTTR 866
Register 42: ADC Digital Comparator Reset Initial Conditions (ADCDCRIC), offset 0xDQO ..................... 867
Register 43: ADC Digital Comparator Control 0 (ADCDCCTLO), offset OXEQO ...........cccevvivieiiriinieiinnnnnnn. 872
Register 44: ADC Digital Comparator Control 1 (ADCDCCTL1), offset OXEO4 ..........ccoeeviiiiiiiiiiiiiiiinnen. 872
Register 45: ADC Digital Comparator Control 2 (ADCDCCTL2), offset OXEO8 ...........cccoevviiiiiiiiiiiieiins 872
Register 46: ADC Digital Comparator Control 3 (ADCDCCTL3), offset OXEOC ..........ccoeeviiiiiiiiiiieinns 872
Register 47: ADC Digital Comparator Control 4 (ADCDCCTLA4), offset OXE10 ..........ccoveiviiiiiiiiiiiieii, 872
Register 48: ADC Digital Comparator Control 5 (ADCDCCTL5), offset OXE14 ........ccoevvivieeeiiiiieeereiinnnn. 872
Register 49: ADC Digital Comparator Control 6 (ADCDCCTLG6), offset OXE18 ..........cccoeviiiiiiiiiiiiiiiinen. 872
Register 50: ADC Digital Comparator Control 7 (ADCDCCTL7), offset OXE1C .........cooeviviiiiiiiiiiiieieiinnn. 872
Register 51:  ADC Digital Comparator Range 0 (ADCDCCMPO), offset OXE40 ...........cccvuiviiiiiiiiiiiiinnenes 874
Register 52: ADC Digital Comparator Range 1 (ADCDCCMP1), offset OXE44 .........ccoeveiiiiiiiiiiiee, 874
Register 53: ADC Digital Comparator Range 2 (ADCDCCMP2), offset OXE48 ..........c.cccoeviiiiiiiiiiiieinnn. 874
Register 54: ADC Digital Comparator Range 3 (ADCDCCMP3), offset OXE4C ........ccceeveviiieiviiiiieeieinnnnn. 874
Register 55: ADC Digital Comparator Range 4 (ADCDCCMP4), offset OXESO0 ...........cccvuiviiiiiiiiiiiiiininnes 874
Register 56: ADC Digital Comparator Range 5 (ADCDCCMP5), offset OXES4 ..........cccovviiiiiiiiiiiiiiiniens 874
Register 57: ADC Digital Comparator Range 6 (ADCDCCMPG6), offset OXES8 ............cciviiiiiiiiiiiiininnes 874
Register 58: ADC Digital Comparator Range 7 (ADCDCCMP7), offset OXESC ..........ccoevviiiiiiiiiiiees 874
Register 59: ADC Peripheral Properties (ADCPP), offset OXFCO ..........cooiiiiiiiiiiiii e 875
Register 60: ADC Peripheral Configuration (ADCPC), offset OXFC4 .........ccoeviiiiiiiiiieiiee e 877
Register 61: ADC Clock Configuration (ADCCC), offset OXFC8 .........ccouuiiiiiiiiiiiii e, 878
Universal Asynchronous Receivers/Transmitters (UARTS) ......cccccciiiiiiiriirincnnsnnssscsssesssssnnnens 879
Register 1:  UART Data (UARTDR), OffSet OX000 .........oiiiiiiiieiieiiie e e s 893
Register 2:  UART Receive Status/Error Clear (UARTRSR/UARTECR), offset 0x004 ............c.ccceevnnnnee. 895
Register 3:  UART Flag (UARTFR), offset OX018 ......couiiiiiiiieei e 898
Register 4:  UART IrDA Low-Power Register (UARTILPR), offset 0X020 ...........cccoiiiiiiiiiiiiiiiiiieeceinee, 901
Register 5: UART Integer Baud-Rate Divisor (UARTIBRD), offset 0x024 ............cccoovviiiiiiiiiiiiieieeeeis 902
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Register 6:  UART Fractional Baud-Rate Divisor (UARTFBRD), offset 0x028 ............ccccoovveiiiiiieniiinnnnn. 903
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Register 10: UART Interrupt Mask (UARTIM), offset OX038 .........cccoviiiiiiiiii e 912
Register 11: UART Raw Interrupt Status (UARTRIS), offset OX03C ..........cooieiiiiiiiiiiiieeeeeceee 915
Register 12:  UART Masked Interrupt Status (UARTMIS), offset OX040 .........c.coieiiiiiiiiiiiiiiieee e, 918
Register 13:  UART Interrupt Clear (UARTICR), offset OX044 ..o 921
Register 14: UART DMA Control (UARTDMACTL), offset OX048 .......ccouuiiiiiiiiiiiiee e 923
Register 15: UART 9-Bit Self Address (UARTOBITADDR), offset OX0A4 .........ooiimiiiiiiieiieii e 924
Register 16: UART 9-Bit Self Address Mask (UART9BITAMASK), offset OX0A8 .........ccocvviviiiiiiiiiiieiins 925
Register 17: UART Peripheral Properties (UARTPP), offset OXFCO ...........cccoeiiiiiiiiiiiiiicieeieec e 926
Register 18: UART Clock Configuration (UARTCC), offset OXFC8 ..........oiiiiiiiiiiiiiiiie e 927
Register 19: UART Peripheral Identification 4 (UARTPeriphlD4), offset OXFDO ...........ccoviiiiiiiiiiiiiiinnnnn. 928
Register 20: UART Peripheral Identification 5 (UARTPeriphID5), offset OXFD4 ..........ccooiiiiiiiiiiiiiinnn. 929
Register 21:  UART Peripheral Identification 6 (UARTPeriphID6), offset OXFD8 ...........ccciiiiiiiiiiniiinnnnn. 930
Register 22: UART Peripheral Identification 7 (UARTPeriphlD7), offset OXFDC ............cccoeeviiiiiiiiieinnns 931
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Register 27: UART PrimeCell Identification 0 (UARTPCellIDO0), offset OXFFO .........ccooeiiiiiiiiiiiiin. 936
Register 28: UART PrimeCell Identification 1 (UARTPCellID1), offset OXFF4 ............ooviiiiiiiiiiiis 937
Register 29: UART PrimeCell Identification 2 (UARTPCellID2), offset OXFF8 ............ccoeiviiiiiiiiies 938
Register 30: UART PrimeCell Identification 3 (UARTPCelllD3), offset OXFFC ........c.ccoviiiiiiiiiiiieies 939
Synchronous Serial Interface (SSI) ... 940
Register 1:  SSI Control 0 (SSICRO), offset OX000 ..........ccovuniiiiiiiii e e 957
Register 2:  SSI Control 1 (SSICR1), offSet OX004 ... 959
Register 3:  SSI Data (SSIDR), offset OX008 ..........cooiiiiiiiiiii e 961
Register 4:  SSI Status (SSISR), OffSet OXO0C .......iiiiiiiieeiie e 962
Register 5:  SSI Clock Prescale (SSICPSR), offset OX010 .......coovuiiiiiiiii e 964
Register 6:  SSI Interrupt Mask (SSIIM), offSet OX014 .......coovniiii e e 965
Register 7:  SSI Raw Interrupt Status (SSIRIS), offset OX018 ..........ccovniiiiiiii e 966
Register 8:  SSI Masked Interrupt Status (SSIMIS), offset OX01C .......c.ooviiiiiiiiiiiii e 968
Register 9:  SSl Interrupt Clear (SSIICR), offset 0X020 ..........oooiiiiiiiiiiii e 970
Register 10:  SSI DMA Control (SSIDMACTL), offset OX024 ............i i 971
Register 11:  SSI Clock Configuration (SSICC), offset OXFC8 ..o 972
Register 12:  SSI Peripheral Identification 4 (SSIPeriphlD4), offset OXFDO ...........ccoevviiiiiiiiiieceeeee 973
Register 13:  SSI Peripheral Identification 5 (SSIPeriphID5), offset OXFD4 ............ccccoiieiiiiiiiiiiieeee, 974
Register 14:  SSI Peripheral Identification 6 (SSIPeriphlD6), offset OXFDS8 ...........cooveiiiiiiiiiiiiiieiieee 975
Register 15:  SSI Peripheral Identification 7 (SSIPeriphlD7), offset OXFDC ..........ccooiviiiiiiiiiiiii, 976
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Revision History

The revision history table notes changes made between the indicated revisions of the
TM4C1231HE6PGE data sheet.

Table 1. Revision History

Date

Revision

Description

June 2014

15842.2741

In System Control Chapter, corrected description for MINSYSDIYV bitfield in Device Capabilities 1
(DC1) legacy register.

In Timers chapter, removed erroneous references to TCACT bit field.
In SSI chapter, corrected that during idle periods the transmit data line SSInTx is tristated.

In Package Information appendix:

— Corrected Key to Part Numbers diagram.

— Moved Orderable Part Numbers table to addendum.

— Deleted Packaging Materials section and put into separate packaging document.

Additional minor data sheet clarifications and corrections.

March 2014

15741.2722

In the Internal Memory chapter, in the EEPROM section:
— Added section on soft reset handling.
— Added important information on EEPROM initialization and configuration.

In the DMA chapter, added information regarding interrupts and transfers from the UART or SSI
modules.

In the Hibernation chapter, noted that the EXTW bit is set in the HIBRIS register regardless of the
P INWEN setting in the HIBCTL register.

In the GPIO chapter:
— Corrected table GPIO Pins with Special Considerations.
— Added information on preventing false interrupts.

In the Timer chapter:

— Clarified initialization and configuration for Input-Edge Count mode.

—  Clarified behavior of TnMIE and TnCINTD bits in the GPTM Timer n Mode (GPTMTnMR)
register.

In the Electrical Characteristics chapter:

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

— Intable Hibernation Oscillator Input Characteristics, added parameter C\ysg Input capacitance.

— In tables Hibernation Oscillator Input Characteristics and Main Oscillator Input Characteristics,
removed parameter CO Crystal shunt capacitance.

— Updated table Crystal Parameters.

— Intable GPIO Module Characteristics, added parameter Cgp ;o GPIO Digital Input Capacitance.

— Added table PWM Timing Characteristics.

In the Package Information appendix:
— Updated Orderable Devices section to reflect silicon revision 7 part numbers.
Added Tape and Reel pin 1 location.

Additional minor data sheet clarifications and corrections.

November 2013

15553.2700

In System Control chapter, clarified PIOSC features and accuracy.

In Hibernation Module chapter:

— Corrected figures "Using a Crystal as the Hibernation Clock Source with a Single Battery Source
and "Using a Regulator for Both VDD and VBAT".
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Table 1. Revision History (continued)

Date

Revision

Description

m In Watchdog Timers chapter, clarified Watchdog Control (WDTCTL) register description.

m In ADC chapter:

m In UART chapter, clarified DMA operation.

m In SSI chapter:

m In Signal Tables chapter:

m In Electrical Characteristics chapter:

m In Packaging Information appendix, added Packaging Materials figures.

Replaced RTC Trim tables with two new figures "Counter Behavior with a TRIM Value of 0x8002"
and "Counter Behavior with a TRIM Value of Ox7FFC".

Clarified Hibernation Data (HIBDATA) register description.

Clarified functionality when using an ADC digital comparator as a fault source.
Clarified signals used for ADC voltage reference.

Corrected VREF bit in ADC Control (ADCCTL) register from 2-bit field [1:0] to 1-bit field [0].

Corrected timing guidelines in figures "Freescale SP| Frame Format (Continuous Transfer) with
SPO=1 and SPH=0" and "Freescale SPI Format (Continuous Transfer) with SPO=0 and SPH=0".

Clarified SSI Initialization and Configuration.

Corrected bit 3 in SSI Control 1 (SSICR1) register from SOD (SSI Slave Mode Output Disable)
to reserved.

In Unused Signals table, corrected preferred and acceptable practices for RST pin.

Clarified GNDX pin description.

In Power-On and Brown-Out Levels table, corrected Ty ppc risg Parameter min and max values.

In PIOSC Clock Characteristics table, clarified Fpggc parameter values by defining values for
both factory calibration and recalibration. Also added PIOSC startup time parameter to table.

In Main Oscillator Specifications section, corrected minimum value for External load capacitance
on 0SCO, 0SC1 pins. Also added two 25-MHz crystals to Crystal Parameters table.

Corrected figure "Master Mode SSI Timing for SPI Frame Format (FRF=00), with SPH=1".

In 12C Characteristics table, clarified Tpy data hold time parameter values by defining values
for both slave and master. In addition, added parameter 110 Tp,, data valid.

Modified figure "I2C Timing" to add new parameter 110.

July 16, 2013

15033.2672

m In the Electrical Characteristics chapter:

Added maximum junction temperature to Maximum Ratings table. Also moved Unpowered
storage temperature range parameter to this table.

In SSI Characteristics table, corrected values for Trxpms, Trxomn» @nd Trxpssu- Also clarified
footnotes to table.

Corrected parameter numbers in figures "Master Mode SSI Timing for SPI Frame Format
(FRF=00), with SPH=1" and "Slave Mode SSI Timing for SPI Frame Format (FRF=00), with
SPH=1".

June 12, 2014
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Table 1. Revision History (continued)

Date

Revision

Description

Additional minor data sheet clarifications and corrections.

July 2013

14995.2667

In the System Control chapter, corrected resets for bits [7:4] in System Properties (SYSPROP)
register.

In the Hibernation Module chapter:

— Corrected figures "Using a Crystal as the Hibernation Clock Source with a Single Battery Source"
and "Using a Dedicated Oscillator as the Hibernation Clock Source with VDD3ON Mode".

—  Clarified when the Hibernation module can generate interrupts.

In the Internal Memory chapter, removed the INVPL bit from the EEPROM Done Status (EEDONE)
register.

In the uDMA chapter, in the uDMA Channel Assignments table, corrected names of timers 6-11 to
wide timers 0-5.

In the Timers chapter:

— Clarified that the timer must be configured for one-shot or periodic time-out mode to produce
an ADC trigger assertion and that the GPTM does not generate triggers for match, compare
events or compare match events.

— Added a step in the RTC Mode initialization and configuration: If the timer has been operating
in a different mode prior to this, clear any residual set bits in the GPTM Timer n Mode
(GPTMTnMR) register before reconfiguring.

In the Watchdog Timer chapter, added a note that locking the watchdog registers using the
WDTLOCK register does not affect the WDTICR register and allows interrupts to always be serviced.

In the SSI chapter, clarified note in Bit Rate Generation section to indicate that the System Clock
or the PIOSC can be used as the source for SSICIk. Also corrected to indicate maximum SSIClk
limit in SSI slave mode as well as the fact that SYSCLK has to be at least 12 times that of SSICLk.

In the Electrical Characteristics chapter:
— Moved Maximum Ratings and ESD Absolute Maximum Ratings to the front of the chapter.

— Added Vgatrmp Parameter to Maximum Ratings and Hibernation Module Battery Characteristics
tables.

— Added ambient and junction temperatures to Temperature Characteristics table and clarified
values in Thermal Characteristics table.

— Added clarifying footnote to Vypp pok parameter in Power-On and Brown-Out Levels table.

— In the Flash Memory and EEPROM Characteristics tables, added a parameter for page/mass
erase times for 10k cycles and corrected existing values for all page and mass erase parameters.

— Corrected DNL max value in ADC Electrical Characteristics table.

— Inthe SSI Characteristics table, changed parameter names for S7-S14, provided a max number
instead of a min for S7, and corrected values for S9-S14.

— Replaced figure "SSI Timing for SPI Frame Format (FRF=00), with SPH=1" with two figures,
one for Master Mode and one for Slave Mode.

— Updated and added values to the table Table 21-39 on page 1183.

In the Package Information appendix, moved orderable devices table from addendum to appendix,
clarified part markings and moved packaging diagram from addendum to appendix.

34

June 12, 2014
Texas Instruments-Production Data



Tiva™ TM4C1231H6PGE Microcontroller

Table 1. Revision History (continued)

Date Revision |Description

m Additional minor data sheet clarifications and corrections.
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About This Document

About This Document

This data sheet provides reference information for the TM4C1231H6PGE 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 TM4C123x Silicon Errata (literature number SPMZ849)

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 TM4C123x ROM User’s Guide (literature number SPMU367)

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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Tiva™ TM4C1231H6PGE Microcontroller

Documentation Conventions

This document uses the conventions shown in Table 2 on page 37.

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 82.

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

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

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

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

Types change the value of the bit field.

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

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

RW Software can read or write this field.

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

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

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

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

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

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

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

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

0 Bit cleared to 0 on chip reset.

1 Bit set to 1 on chip reset.

- Nondeterministic.

Pin/Signal Notation

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

Notation

Meaning

assert a signal

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

deassert a signal

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

STGNAL

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

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

Numbers

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

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

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

38

June 12, 2014
Texas Instruments-Production Data



Tiva™ TM4C1231H6PGE Microcontroller

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 80 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
TM4C1231H6PGE microcontroller:

“Tiva™ C Series Overview” on page 39

“TM4C1231H6PGE Microcontroller Overview” on page 40
“TM4C1231H6PGE Microcontroller Features” on page 42
“TM4C1231H6PGE Microcontroller Hardware Details” on page 58
“Kits” on page 58

“Support Information” on page 58

1.1 Tiva™ C Series Overview

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

Low power, hand-held smart devices
Gaming equipment

Home and commercial site monitoring and control
Motion control

Medical instrumentation

Test and measurement equipment
Factory automation

Fire and security

Smart Energy/Smart Grid solutions
Intelligent lighting control
Transportation

For applications requiring extreme conservation of power, the TM4C1231H6PGE microcontroller
features a battery-backed Hibernation module to efficiently power down the TM4C1231H6PGE to
a low-power state during extended periods of inactivity. With a power-up/power-down sequencer,
a real-time counter (RTC), multiple wake-from-hibernate options, and dedicated battery-backed
memory, the Hibernation module positions the TM4C1231H6PGE microcontroller perfectly for battery
applications.

In addition, the TM4C1231H6PGE microcontroller offers the advantages of ARM's widely available
development tools, System-on-Chip (SoC) infrastructure IP applications, and a large user community.
Additionally, the microcontroller uses ARM's Thumb®-compatible Thumb-2 instruction set to reduce
memory requirements and, thereby, cost. Finally, much of the TM4C1231H6PGE microcontroller
code is compatible to the Tiva™ C Series product line, providing flexibility across designs.
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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 TM4C1231H6PGE Microcontroller Overview

The TM4C1231H6PGE microcontroller combines complex integration and high performance with
the features shown in Table 1-1.

Table 1-1. TM4C1231H6PGE Microcontroller Features

Feature Description

Performance

Core ARM Cortex-M4F processor core

Performance 80-MHz operation; 100 DMIPS performance

Flash 256 KB single-cycle Flash memory

System SRAM 32 KB single-cycle SRAM

EEPROM 2KB of EEPROM

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

Communication Interfaces

Universal Asynchronous Receivers/Transmitter (UART) |Eight UARTs

Synchronous Serial Interface (SSI) Four SSI modules

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

mode

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

System Integration

Micro Direct Memory Access (UDMA) ARM® PrimeCell® 32-channel configurable uDMA controller
General-Purpose Timer (GPTM) Six 16/32-bit GPTM blocks and six 32/64-bit Wide GPTM blocks
Watchdog Timer (WDT) Two watchdog timers

Hibernation Module (HIB) Low-power battery-backed Hibernation module

General-Purpose Input/Output (GPIO) 14 physical GPIO blocks

Analog Support

Analog-to-Digital Converter (ADC) Two 12-bit ADC modules, each with a maximum sample rate of one

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 144-pin LQFP

Operating Range (Ambient) Industrial (-40°C to 85°C) temperature range

Figure 1-1 on page 41 shows the features on the TM4C1231H6PGE 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™ TM4C1231H6PGE Microcontroller High-Level Block Diagram
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1.3

1.3.1

1.3.1.1

TMA4C1231H6PGE Microcontroller Features

The TM4C1231H6PGE 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 TM4C1231H6PGE 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 59)

32-bit ARM Cortex-M4F architecture optimized for small-footprint embedded applications
80-MHz operation; 100 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

42
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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 496 for more information.

m Ultra-low power consumption with integrated sleep modes

1.3.1.2 System Timer (SysTick) (see page 113)
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 114)
The TM4C1231H6PGE 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 82 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 115)
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 115)
The MPU supports the standard ARM7 Protected Memory System Architecture (PMSA) model. The
MPU provides full support for protection regions, overlapping protection regions, access permissions,
and exporting memory attributes to the system.
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1.3.1.6 Floating-Point Unit (FPU) (see page 120)
The FPU fully supports single-precision add, subtract, multiply, divide, multiply and accumulate,
and square root operations. It also provides conversions between fixed-point and floating-point data
formats, and floating-point constant instructions.
m 32-bit instructions for single-precision (C float) data-processing operations
m  Combined multiply and accumulate instructions for increased precision (Fused MAC)
m Hardware support for conversion, addition, subtraction, multiplication with optional accumulate,
division, and square-root
m Hardware support for denormals and all IEEE rounding modes
m 32 dedicated 32-bit single-precision registers, also addressable as 16 double-word registers
m Decoupled three stage pipeline
1.3.2 On-Chip Memory
The TM4C1231H6PGE microcontroller is integrated with the following set of on-chip memory and
features:
m 32 KB single-cycle SRAM
m 256 KB Flash memory
m 2KB EEPROM
m Internal ROM loaded with TivaWare™ for C Series software:
— TivaWare™ Peripheral Driver Library
— TivaWare Boot Loader
— Advanced Encryption Standard (AES) cryptography tables
— Cyclic Redundancy Check (CRC) error detection functionality
1.3.21 SRAM (see page 497)
The TM4C1231H6PGE microcontroller provides 32 KB of single-cycle on-chip SRAM. The internal
SRAM of the device is located at offset 0x2000.0000 of the device memory map.
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:
s uDMA
1.3.2.2 Flash Memory (see page 500)
The TM4C1231H6PGE microcontroller provides 256 KB of single-cycle on-chip Flash memory. The
Flash memory is organized as a set of 1-KB blocks that can be individually erased. Erasing a block
causes the entire contents of the block to be reset to all 1s. These blocks are paired into a set of
2-KB blocks that can be individually protected. The blocks can be marked as read-only or
execute-only, providing different levels of code protection. Read-only blocks cannot be erased or
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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.

1.3.2.3 ROM (see page 498)
The TM4C1231H6PGE 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.

1.3.24 EEPROM (see page 506)
The TM4C1231H6PGE microcontroller includes an EEPROM with the following features:

m 2Kbytes of memory accessible as 512 32-bit words
m 32 blocks of 16 words (64 bytes) each

m Built-in wear leveling

m Access protection per block

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

m Interrupt support for write completion to avoid polling
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1.3.3

1.3.3.1

1.3.3.2

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

Serial Communications Peripherals

The TM4C1231H6PGE controller supports both asynchronous and synchronous serial
communications with:

= CAN 2.0 A/B controller

m Eight UARTs with IrDA, 9-bit and ISO 7816 support.

m Six I°C modules with four transmission speeds including high-speed mode

m Four Synchronous Serial Interface modules (SSI)

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

Controller Area Network (CAN) (see page 1036)

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

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

The TM4C1231H6PGE microcontroller includes one CAN unit with the following features:

m  CAN protocol version 2.0 part A/B

m Bit rates up to 1 Mbps

m 32 message objects with individual identifier masks

m Maskable interrupt

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

m Programmable loopback mode for self-test operation

m Programmable FIFO mode enables storage of multiple message objects

m Gluelessly attaches to an external CAN transceiver through the CANNnTX and CANNnRX signals
UART (see page 879)

A Universal Asynchronous Receiver/Transmitter (UART) is an integrated circuit used for RS-232C
serial communications, containing a transmitter (parallel-to-serial converter) and a receiver
(serial-to-parallel converter), each clocked separately.

The TM4C1231H6PGE microcontroller includes eight fully programmable 16C550-type UARTSs.
Although the functionality is similar to a 16C550 UART, this UART design is not register compatible.
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The UART can generate individually masked interrupts from the Rx, Tx, modem flow control, modem
status, and error conditions. The module generates a single combined interrupt when any of the
interrupts are asserted and are unmasked.

The eight UARTs have the following features:

Programmable baud-rate generator allowing speeds up to 5 Mbps for regular speed (divide by
16) and 10 Mbps for high speed (divide by 8)

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

Programmable FIFO length, including 1-byte deep operation providing conventional
double-buffered interface

FIFO trigger levels of 1/8, 1/4, 1/2, 3/4, and 7/8

Standard asynchronous communication bits for start, stop, and parity
Line-break generation and detection

Fully programmable serial interface characteristics

— 5,6, 7, or 8 data bits

— Even, odd, stick, or no-parity bit generation/detection

— 1 or 2 stop bit generation

IrDA serial-IR (SIR) encoder/decoder providing

— Programmable use of IrDA Serial Infrared (SIR) or UART input/output
— Support of IrDA SIR encoder/decoder functions for data rates up to 115.2 Kbps half-duplex
— Support of normal 3/16 and low-power (1.41-2.23 ps) bit durations

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

Support for communication with ISO 7816 smart cards

Modem flow control and status (on UART1)

EIA-485 9-bit support

Standard FIFO-level and End-of-Transmission interrupts

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

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

— Transmit single request asserted when there is space in the FIFO; burst request asserted at
programmed FIFO level
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1.3.3.3  I2C (see page 985)
The Inter-Integrated Circuit (1°C) bus provides bi-directional data transfer through a two-wire design
(a serial data line SDA and a serial clock line SCL). The 12C bus interfaces to external 12C devices
such as serial memory (RAMs and ROMs), networking devices, LCDs, tone generators, and so on.
The I2C bus may also be used for system testing and diagnostic purposes in product development
and manufacture.
Each device on the I°C bus can be designated as either a master or a slave. I°C module supports
both sending and receiving data as either a master or a slave and can operate simultaneously as
both a master and a slave. Both the [°C master and slave can generate interrupts.
The TM4C1231H6PGE microcontroller includes six 12C modules with the following features:
m Devices on the I°C bus can be designated as either a master or a slave
— Supports both transmitting and receiving data as either a master or a slave
— Supports simultaneous master and slave operation
m Four I°C modes
— Master transmit
— Master receive
— Slave transmit
— Slave receive
m Four transmission speeds:
— Standard (100 Kbps)
— Fast-mode (400 Kbps)
— Fast-mode plus (1 Mbps)
— High-speed mode (3.33 Mbps)
m Clock low timeout interrupt
m Dual slave address capability
m Glitch suppression
m Master and slave interrupt generation
— Master generates interrupts when a transmit or receive operation completes (or aborts due
to an error)
— Slave generates interrupts when data has been transferred or requested by a master or when
a START or STOP condition is detected
m Master with arbitration and clock synchronization, multimaster support, and 7-bit addressing
mode
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1.3.34 SSI (see page 940)

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

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

The TM4C1231H6PGE microcontroller includes four SSI modules with the following features:

m Programmable interface operation for Freescale SPl, MICROWIRE, or Texas Instruments
synchronous serial interfaces

m Master or slave operation
m Programmable clock bit rate and prescaler
m Separate transmit and receive FIFOs, each 16 bits wide and 8 locations deep
m Programmable data frame size from 4 to 16 bits
m Internal loopback test mode for diagnostic/debug testing
m Standard FIFO-based interrupts and End-of-Transmission interrupt
m Efficient transfers using Micro Direct Memory Access Controller (uUDMA)
— Separate channels for transmit and receive

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

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

1.3.4 System Integration

The TM4C1231H6PGE microcontroller provides a variety of standard system functions integrated
into the device, including:

m Direct Memory Access Controller (DMA)

m System control and clocks including on-chip precision 16-MHz oscillator
m  Six 32-bit timers (up to twelve 16-bit)

m Six wide 64-bit timers (up to twelve 32-bit)

m Twelve 32/64-bit Capture Compare PWM (CCP) pins

m Lower-power battery-backed Hibernation module
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1.3.4.1

m Real-Time Clock in Hibernation module

m Two Watchdog Timers

One timer runs off the main oscillator
One timer runs off the precision internal oscillator

m Up to 105 GPIOs, depending on configuration

Highly flexible pin muxing allows use as GPIO or one of several peripheral functions
Independently configurable to 2-, 4- or 8-mA drive capability
Up to 4 GPIOs can have 18-mA drive capability

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

Direct Memory Access (see page 557)

The TM4C1231H6PGE microcontroller includes a Direct Memory Access (DMA) controller, known
as micro-DMA (uDMA). The uDMA controller provides a way to offload data transfer tasks from the
Cortex-M4F processor, allowing for more efficient use of the processor and the available bus
bandwidth. The uDMA controller can perform transfers between memory and peripherals. It has
dedicated channels for each supported on-chip module and can be programmed to automatically
perform transfers between peripherals and memory as the peripheral is ready to transfer more data.
The uDMA controller provides the following features:

ARM PrimeCell® 32-channel configurable yDMA controller

Support for memory-to-memory, memory-to-peripheral, and peripheral-to-memory in multiple
transfer modes

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

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

Highly flexible and configurable channel operation

Independently configured and operated channels

Dedicated channels for supported on-chip modules

Flexible channel assignments

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

Per-channel configurable priority scheme

Optional software-initiated requests for any channel

Two levels of priority

Design optimizations for improved bus access performance between uDMA controller and the
processor core
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MDMA controller access is subordinate to core access
RAM striping

Peripheral bus segmentation

Data sizes of 8, 16, and 32 bits

Transfer size is programmable in binary steps from 1 to 1024

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

Maskable peripheral requests

Interrupt on transfer completion, with a separate interrupt per channel

1.3.4.2 System Control and Clocks (see page 202)

System control determines the overall operation of the device. It provides information about the
device, controls power-saving features, controls the clocking of the device and individual peripherals,
and handles reset detection and reporting.

Device identification information: version, part number, SRAM size, Flash memory size, and so

on

Power control

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

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

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

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

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

Multiple clock sources for microcontroller system clock. The following clock sources are provided
to the TM4C1231H6PGE microcontroller:

Precision Internal Oscillator (PIOSC) providing a 16-MHz frequency

* 16 MHz £3% across temperature and voltage

» Can be recalibrated with 7-bit trim resolution to achieve better accuracy (16 MHz +1%)
+ Software power down control for low power modes

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

Low Frequency Internal Oscillator (LFIOSC): On-chip resource used during power-saving
modes
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Hibernate RTC oscillator (RTCOSC) clock that can be configured to be the 32.768-kHz
external oscillator source from the Hibernation (HIB) module or the HIB Low Frequency clock
source (HIB LFIOSC), which is located within the Hibernation Module.

m Flexible reset sources

Power-on reset (POR)

Reset pin assertion

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

Watchdog timer reset

— MOSC failure
1.3.4.3 Programmable Timers (see page 686)

Programmable timers can be used to count or time external events that drive the Timer input pins.
Each 16/32-bit GPTM block provides two 16-bit timers/counters that can be configured to operate
independently as timers or event counters, or configured to operate as one 32-bit timer or one 32-bit
Real-Time Clock (RTC). Each 32/64-bit Wide GPTM block provides two 32-bit timers/counters that
can be configured to operate independently as timersor event counters, or configured to operate
as one 64-bit timer or one 64-bit Real-Time Clock (RTC). Timers can also be used to trigger
analog-to-digital (ADC) conversions and DMA transfers.
The General-Purpose Timer Module (GPTM) contains six 16/32-bit GPTM blocks and six 32/64-bit
Wide GPTM blocks with the following functional options:
m 16/32-bit operating modes:

— 16- or 32-bit programmable one-shot timer

— 16- or 32-bit programmable periodic timer

— 16-bit general-purpose timer with an 8-bit prescaler

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

— 16-bit input-edge count- or time-capture modes with an 8-bit prescaler

— 16-bit PWM mode with an 8-bit prescaler and software-programmable output inversion of the

PWM signal

m 32/64-bit operating modes:

— 32- or 64-bit programmable one-shot timer

— 32- or 64-bit programmable periodic timer

— 32-bit general-purpose timer with a 16-bit prescaler

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

— 32-bit input-edge count- or time-capture modes with a16-bit prescaler
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— 32-bit PWM mode with a 16-bit prescaler and software-programmable output inversion of the
PWM signal

m Count up or down

m Twelve 16/32-bit Capture Compare PWM pins (CCP)

m Twelve 32/64-bit Capture Compare PWM pins (CCP)

m Daisy chaining of timer modules to allow a single timer to initiate multiple timing events
m Timer synchronization allows selected timers to start counting on the same clock cycle
m ADC event trigger

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

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

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

1.3.4.4 CCP Pins (see page 695)

Capture Compare PWM pins (CCP) can be used by the General-Purpose Timer Module to time/count
external events using the CCP pin as an input. Alternatively, the GPTM can generate a simple PWM
output on the CCP pin.

The TM4C1231H6PGE microcontroller includes twelve 16/32-bit CCP pins that can be programmed
to operate in the following modes:

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

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

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

1.3.4.5 Hibernation Module (HIB) (see page 465)

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

m 32-bit real-time seconds counter (RTC) with 1/32,768 second resolution and a 15-bit sub-seconds
counter
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1.3.4.6

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

— RTC predivider trim for making fine adjustments to the clock rate
m Two mechanisms for power control

— System power control using discrete external regulator

— On-chip power control using internal switches under register control
m Dedicated pin for waking using an external signal
m RTC operational and hibernation memory valid as long as Vpp or Vgag is valid
m Low-battery detection, signaling, and interrupt generation, with optional wake on low battery
m  GPIO pin state can be retained during hibernation
m Clock source from a 32.768-kHz external crystal or oscillator
m Sixteen 32-bit words of battery-backed memory to save state during hibernation
m Programmable interrupts for:

— RTC match

— External wake

— Low battery

Watchdog Timers (see page 757)

A watchdog timer is used to regain control when a system has failed due to a software error or to
the failure of an external device to respond in the expected way. The TM4C1231H6PGE Watchdog
Timer can generate an interrupt, a non-maskable interrupt, or a reset when a time-out value is
reached. In addition, the Watchdog Timer is ARM FiRM-compliant and can be configured to generate
an interrupt to the microcontroller on its first time-out, and to generate a reset signal on its second
timeout. Once the Watchdog Timer has been configured, the lock register can be written to prevent
the timer configuration from being inadvertently altered.

The TM4C1231H6PGE microcontroller has two Watchdog Timer modules: Watchdog Timer 0 uses
the system clock for its timer clock; Watchdog Timer 1 uses the PIOSC as its timer clock. The
Watchdog Timer module has the following features:

m 32-bit down counter with a programmable load register

m Separate watchdog clock with an enable

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

m Reset generation logic with an enable/disable

m User-enabled stalling when the microcontroller asserts the CPU Halt flag during debug
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1.3.4.7 Programmable GPIOs (see page 621)

General-purpose input/output (GPIO) pins offer flexibility for a variety of connections. The
TM4C1231H6PGE GPIO module is comprised of 14 physical GPIO blocks, each corresponding to
an individual GPIO port. The GPIO module is FiRM-compliant (compliant to the ARM Foundation
IP for Real-Time Microcontrollers specification) and supports 0-105 programmable input/output pins.
The number of GPIOs available depends on the peripherals being used (see “Signal

Tables” on page 1103 for the signals available to each GPIO pin).

Up to 105 GPIOs, depending on configuration
Highly flexible pin muxing allows use as GPIO or one of several peripheral functions
5-V-tolerant in input configuration

Fast toggle capable of a change every clock cycle for ports on AHB, every two clock cycles for
ports on APB

Programmable control for GPIO interrupts

— Interrupt generation masking

— Edge-triggered on rising, falling, or both

— Level-sensitive on High or Low values

— Per-pin interrupts available on Port P

Bit masking in both read and write operations through address lines
Can be used to initiate an ADC sample sequence or a uDMA transfer
Pin state can be retained during Hibernation mode

Pins configured as digital inputs are Schmitt-triggered
Programmable control for GPIO pad configuration

— Weak pull-up or pull-down resistors

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

— Slew rate control for 8-mA pad drive
— Open drain enables

— Digital input enables

1.3.5 Analog

The TM4C1231H6PGE microcontroller provides analog functions integrated into the device, including:

Two 12-bit Analog-to-Digital Converters (ADC), with a total of 24 analog input channels and each
with a sample rate of one million samples/second

Three analog comparators
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1.3.5.1

m  On-chip voltage regulator
The following provides more detail on these analog functions.

ADC (see page 782)

An analog-to-digital converter (ADC) is a peripheral that converts a continuous analog voltage to a
discrete digital number. The TM4C1231H6PGE ADC module features 12-bit conversion resolution
and supports 24 input channels plus an internal temperature sensor. Four buffered sample
sequencers allow rapid sampling of up to 24 analog input sources without controller intervention.
Each sample sequencer provides flexible programming with fully configurable input source, trigger
events, interrupt generation, and sequencer priority. Each ADC module has a digital comparator
function that allows the conversion value to be diverted to a comparison unit that provides eight
digital comparators.

The TM4C1231H6PGE microcontroller provides two ADC modules, each with the following features:
m 24 shared analog input channels

m 12-bit precision ADC

m Single-ended and differential-input configurations

m  On-chip internal temperature sensor

m  Maximum sample rate of one million samples/second

m Optional phase shift in sample time programmable from 22.5° to 337.5°

m Four programmable sample conversion sequencers from one to eight entries long, with
corresponding conversion result FIFOs

m Flexible trigger control

Controller (software)

Timers

Analog Comparators

GPIO

m Hardware averaging of up to 64 samples
m Eight digital comparators

m Converter uses two external reference signals (VREFA+ and VREFA-) or VDDA and GNDA as the
voltage reference

m Power and ground for the analog circuitry is separate from the digital power and ground
m Efficient transfers using Micro Direct Memory Access Controller (uUDMA)
— Dedicated channel for each sample sequencer

— ADC module uses burst requests for DMA
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1.3.5.2 Analog Comparators (see page 1086)

An analog comparator is a peripheral that compares two analog voltages and provides a logical
output that signals the comparison result. The TM4C1231H6PGE microcontroller provides three
independent integrated analog comparators that can be configured to drive an output or generate
an interrupt or ADC event.

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

The TM4C1231H6PGE microcontroller provides three independent integrated analog comparators
with the following functions:

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

— An individual external reference voltage

— A shared single external reference voltage

— A shared internal reference voltage

1.3.6 JTAG and ARM Serial Wire Debug (see page 190)

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

m |EEE 1149.1-1990 compatible Test Access Port (TAP) controller
m Four-bit Instruction Register (IR) chain for storing JTAG instructions
m |EEE standard instructions: BYPASS, IDCODE, SAMPLE/PRELOAD, and EXTEST
m  ARM additional instructions: APACC, DPACC and ABORT
m Integrated ARM Serial Wire Debug (SWD)
— Serial Wire JTAG Debug Port (SWJ-DP)
— Flash Patch and Breakpoint (FPB) unit for implementing breakpoints

— Data Watchpoint and Trace (DWT) unit for implementing watchpoints, trigger resources, and
system profiling
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— Instrumentation Trace Macrocell (ITM) for support of printf style debugging
— Embedded Trace Macrocell (ETM) for instruction trace capture
— Trace Port Interface Unit (TPIU) for bridging to a Trace Port Analyzer
1.3.7 Packaging and Temperature
m  144-pin RoHS-compliant LQFP package
m Industrial (-40°C to 85°C) ambient temperature range
1.4 TM4C1231H6PGE Microcontroller Hardware Details
Details on the pins and package can be found in the following sections:
m “Pin Diagram” on page 1102
m “Signal Tables” on page 1103
m “Electrical Characteristics” on page 1141
m “Package Information” on page 1186

1.5 Kits

The Tiva™ C Series provides the hardware and software tools that engineers need to begin
development quickly.

m Reference Design Kits accelerate product development by providing ready-to-run hardware and
comprehensive documentation including hardware design files

m Evaluation Kits provide a low-cost and effective means of evaluating TM4C1231H6PGE
microcontrollers before purchase

m Development Kits provide you with all the tools you need to develop and prototype embedded
applications right out of the box

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

1.6 Support Information

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

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

32-bit ARM® Cortex™-M4F architecture optimized for small-footprint embedded applications
80-MHz operation; 100 DMIPS performance
Outstanding processing performance combined with fast interrupt handling

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

— Single-cycle multiply instruction and hardware divide

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

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

16-bit SIMD vector processing unit

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

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

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

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

Enhanced system debug with extensive breakpoint and trace capabilities

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

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

Optimized for single-cycle Flash memory usage up to specific frequencies; see “Internal
Memory” on page 496 for more information.

Ultra-low power consumption with integrated sleep modes
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21

The Tiva™ C Series microcontrollers builds on this core to bring high-performance 32-bit computing
to

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

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

Block Diagram

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

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

The Cortex-M4F processor closely integrates a nested interrupt controller (NVIC), to deliver
industry-leading interrupt performance. The TM4C1231H6PGE NVIC includes a non-maskable
interrupt (NMI) and provides eight interrupt priority levels. The tight integration of the processor core
and NVIC provides fast execution of interrupt service routines (ISRs), dramatically reducing interrupt
latency. The hardware stacking of registers and the ability to suspend load-multiple and store-multiple
operations further reduce interrupt latency. Interrupt handlers do not require any assembler stubs
which removes code overhead from the ISRs. Tail-chaining optimization also significantly reduces
the overhead when switching from one ISR to another. To optimize low-power designs, the NVIC
integrates with the sleep modes, including Deep-sleep mode, which enables the entire device to be
rapidly powered down.
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2.2
2.21

2.2.2

Figure 2-1. CPU Block Diagram

Nested (g=Interrupts=p FPU ARM Serial
Vectored | o R Cortex-M4F eria
Interrupt Sleep CM4 Core Wire
Controller —Debug— » Output

Instructions  Data " | Embedded Trace
[ Trace »| Trace | Port
Memory Macrocell port |[(SWO)
P Protection|<9 | >
Unit nterface
* Unit
\ 4 A
v A 4 Data Instrumentation | |
Flash @ Watchpoint || Trace Macrocell
P Patch and and Trace
Breakpoint 7'y 7'y IR ROM
Table
Private Peripheral .
Bus Adv. Peripheral
(internal) —> _I Bus

|-code bus
>
D-code bus
>
| -
>

.| Bus

" | Matrix

Serial Wire JTAG o| Debug System bus
Debug Port "| Access Port

\ 4

Overview

System-Level Interface

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

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

Integrated Configurable Debug

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

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

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

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

223 Trace Port Interface Unit (TPIU)
The TPIU acts as a bridge between the Cortex-M4F trace data from the ITM, and an off-chip Trace
Port Analyzer, as shown in Figure 2-2 on page 62.
Figure 2-2. TPIU Block Diagram
Debug  |ARM® Trace Serial Wire
ATB ‘ | Trace Out
Slave — %:feggcz) > Asynchronous FIFO > (serializer) — Treg\;evgort
Port ( )
7} 7}
APB F,Adyahncel
eripnera
SP""“’e > Bus (APB)
ort
Interface
224 Cortex-M4F System Component Details
The Cortex-M4F includes the following system components:
m SysTick
A 24-bit count-down timer that can be used as a Real-Time Operating System (RTOS) tick timer
or as a simple counter (see “System Timer (SysTick)” on page 113).
m Nested Vectored Interrupt Controller (NVIC)
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An embedded interrupt controller that supports low latency interrupt processing (see “Nested
Vectored Interrupt Controller (NVIC)” on page 114).

m System Control Block (SCB)

The programming model interface to the processor. The SCB provides system implementation
information and system control, including configuration, control, and reporting of system exceptions
(see “System Control Block (SCB)” on page 115).

m  Memory Protection Unit (MPU)

Improves system reliability by defining the memory attributes for different memory regions. The
MPU provides up to eight different regions and an optional predefined background region (see
“Memory Protection Unit (MPU)” on page 115).

m Floating-Point Unit (FPU)

Fully supports single-precision add, subtract, multiply, divide, multiply and accumulate, and
square-root operations. It also provides conversions between fixed-point and floating-point data
formats, and floating-point constant instructions (see “Floating-Point Unit (FPU)” on page 120).

23 Programming Model

This section describes the Cortex-M4F programming model. In addition to the individual core register
descriptions, information about the processor modes and privilege levels for software execution and
stacks is included.

2.31 Processor Mode and Privilege Levels for Software Execution

The Cortex-M4F has two modes of operation:

m Thread mode

Used to execute application software. The processor enters Thread mode when it comes out of
reset.

m Handler mode

Used to handle exceptions. When the processor has finished exception processing, it returns to
Thread mode.

In addition, the Cortex-M4F has two privilege levels:

m  Unprivileged

In this mode, software has the following restrictions:

— Limited access to the MSR and MRS instructions and no use of the CPS instruction
— No access to the system timer, NVIC, or system control block

— Possibly restricted access to memory or peripherals

m Privileged

In this mode, software can use all the instructions and has access to all resources.

In Thread mode, the CONTROL register (see page 78) controls whether software execution is
privileged or unprivileged. In Handler mode, software execution is always privileged.
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Only privileged software can write to the CONTROL register to change the privilege level for software
execution in Thread mode. Unprivileged software can use the SVC instruction to make a supervisor
call to transfer control to privileged software.

2.3.2 Stacks
The processor uses a full descending stack, meaning that the stack pointer indicates the last stacked
item on the memory. When the processor pushes a new item onto the stack, it decrements the stack
pointer and then writes the item to the new memory location. The processor implements two stacks:
the main stack and the process stack, with a pointer for each held in independent registers (see the
SP register on page 68).
In Thread mode, the CONTROL register (see page 78) controls whether the processor uses the
main stack or the process stack. In Handler mode, the processor always uses the main stack. The
options for processor operations are shown in Table 2-1 on page 64.
Table 2-1. Summary of Processor Mode, Privilege Level, and Stack Use
Processor Mode Use Privilege Level Stack Used
Thread Applications Privileged or unprivileged Main stack or process stack
Handler Exception handlers Always privileged Main stack
a. See CONTROL (page 78).

233 Register Map
Figure 2-3 on page 65 shows the Cortex-M4F register set. Table 2-2 on page 65 lists the Core
registers. The core registers are not memory mapped and are accessed by register name, so the
base address is n/a (not applicable) and there is no offset.
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Figure 2-3. Cortex-M4F Register Set

e IR

RO
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Program Counter

PSR
PRIMASK
FAULTMASK Exception mask registers Special registers
BASEPRI
CONTROL CONTROL register

Program status register

Table 2-2. Processor Register Map

Offset Name Type Reset Description ps:;
- RO RW - Cortex General-Purpose Register 0 67
- R1 RW - Cortex General-Purpose Register 1 67
- R2 RW - Cortex General-Purpose Register 2 67
- R3 RW - Cortex General-Purpose Register 3 67
- R4 RW - Cortex General-Purpose Register 4 67
- R5 RW - Cortex General-Purpose Register 5 67
- R6 RW - Cortex General-Purpose Register 6 67
- R7 RW - Cortex General-Purpose Register 7 67
- R8 RW - Cortex General-Purpose Register 8 67
- R9 RW - Cortex General-Purpose Register 9 67
- R10 RW - Cortex General-Purpose Register 10 67
- R11 RW - Cortex General-Purpose Register 11 67
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Table 2-2. Processor Register Map (continued)

Offset Name Type Reset Description ;ZZ
- R12 RwW - Cortex General-Purpose Register 12 67
- SP RwW - Stack Pointer 68
- LR RW OXFFFF.FFFF Link Register 69
- PC RW - Program Counter 70
- PSR RW 0x0100.0000 Program Status Register 71
- PRIMASK RW 0x0000.0000 Priority Mask Register 75
- FAULTMASK RW 0x0000.0000 Fault Mask Register 76
- BASEPRI RW 0x0000.0000 Base Priority Mask Register 77
- CONTROL RwW 0x0000.0000 Control Register 78
- FPSC RW - Floating-Point Status Control 80
234 Register Descriptions
This section lists and describes the Cortex-M4F registers, in the order shown in Figure
2-3 on page 65. The core registers are not memory mapped and are accessed by register name
rather than offset.
Note: The register type shown in the register descriptions refers to type during program execution
in Thread mode and Handler mode. Debug access can differ.
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Register 1: Cortex General-Purpose Register 0 (R0)
Register 2: Cortex General-Purpose Register 1 (R1)
Register 3: Cortex General-Purpose Register 2 (R2)
Register 4: Cortex General-Purpose Register 3 (R3)
Register 5: Cortex General-Purpose Register 4 (R4)
Register 6: Cortex General-Purpose Register 5 (R5)
Register 7: Cortex General-Purpose Register 6 (R6)
Register 8: Cortex General-Purpose Register 7 (R7)
Register 9: Cortex General-Purpose Register 8 (R8)
Register 10: Cortex General-Purpose 