GigaDevice Semiconductor Inc.

GD32H737xx
Arm® Cortex®-M7 32-bit MCU

Datasheet



2

GigaDevice GD32H737xx Datasheet

Table of Contents

Table of CONENTS ... 1
LiSt Of FIQUIES .....ooeeiiii e e e e e e e e e 5
LiSt Of TADIES ... 6
1. General desCripltion ............ccooi i 9
2. DEVICE OVEIVIEW .........oeiiiiiiiiiiiiiiiiiii e rennnnnnnes 10
2.1. DeViCe INTOIMALION ..o 10
2.2. BIOCK QIA@gQram ... 12
2.3. Pinouts and pin asSigNMeENt ... 13
2.4, I g Yo YA 1 1= o PP RSPPPPPRPPT 16
2.5. ClOCK Tr .ttt 25
2.6. Pin definitioNs ..o 26
2.6.1. GD32H737Ix LQFP176 pin definitions .........cccoiiiiiiiiieiiie e 26
2.6.2. GD32H737Zx LQFP 144 pin definitions .........ccoviiiiiiiieiiiie e 38
2.6.3. GD32H737Vx LQFP100 pin definitionNS .........ccuviiiiiiiiie it 50
2.6.4. GD32H737Ix BGA176 pin definitioNS ........oviiiiiiiieiiiiie et 58
2.6.5. GD32H737xx pin alternate fUNCHONS ...........u 72

3. Functional description ... 82
3.1 ATM® COTTEX®-MT COME.uuiiiiiiieiiie et e et e ettt ettt e e st e e st e e s teeeataaeaseeeennaeeaaneeeeanneas 82
3.2. ON-CNID MEIMOIY Lttt 83
3.3. Clock, reset and supply Management ............uuuuuuururmiiiiiiiiiiiiiiieiiieieeeeeeeee. 83
3.4. BOOt MOAES ... 84
3.5. POWEr SAVING MOAES .. ..o 85
3.6. Electronic fuse (EFUSE) .......oooi i 85
3.7. Trigger selection controller (TRIGSEL) ........uuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiiiiiieeees 85
3.8. General-purpose and alternate-function I/Os (GPIO and AFIO) .............uvevvivinnee 86
3.9. CRC calculation UNIt (CREC) .....uuuuieiiiiiiiiiiiiiiiiiiieiiiiiieiaeeeseseesseeaneesssssenseneeeeeeeeeeenenne 86
3.10.  True random number generator (TRNG)........ooooiiiiiiiiii e, 86
3.11.  Cryptographic Acceleration Unit (CAU)......ccooiiiiiiiiiee e 87
3.12.  Hash Acceleration Unit (HAU) ....coooiiiiieeeeeeeeee e 87
3.13.  Trigonometric Math Unit (TMU) ......coooiiiiiiieee e 88
3.14. Direct memory access controller (DMA)......cooooiooii i, 88



2

GigaDevice GD32H737xx Datasheet
3.15. Master direct memory access controller (MDMA) ..., 88
3.16. DMA request multiplexer (DMAMUX) .....ccooiiiiiiieeeeeeeeeeeeee e 89
3.17.  Analog to digital coONVErter (ADC) .....ccoooiiieeeeeeeeee e 89
3.18. Digital to analog conVverter (DAC) .....ccooo oo 920
3.19. Real time clock (RTC) and backup registers .........cccoooeeie i 90
3.20.  Timers and PWM geNETAtION .....cccoeeeieeeeeeeeeeee e 91
3.21. Universal synchronous/asynchronous receiver transmitter (USART/UART) .... 92
3.22.  Inter-integrated CirCUIt (I2C) ....cooeieeeeeeeeeeeeeee e 93
3.23.  Serial peripheral interface (SPI) ..o 93
3.24.  INLEr-1C SOUNA (I2S) ..o 94
3.25.  OSPI /O Manager(OSPIM) ... 94
3.26.  OcCtal-SPIINterfaCce(OSPI).....cccoo oo 94
3.27. Clock phase delay module (CPDM)......ccooooiiiiieieeeeeeeeeeeeeeeeee e 94
3.28. Digital camera interface (DCI).......ccoooioiieeeeeeeeeeee e 95
3.29.  TFT LCD INTErface (TLI) oo 95
3.30. Receiver of Sony/Philips Digtial Interface (RSPDIF) ..., 96
3.31.  Serial Audio INTErfaCe (SAI) oo 96
3.32. Image processing accelerator (IPA) ... 97
3.33.  Secure digital input and output card interface (SDIO).........cccooeveiiiiiiiiiiiee, 97
3.34. Management data input/output (MDIO) .......ccoeieiiieeeeeeee e 97
3.35.  External memory controller (EXMC) ..o 98
B30, VY REF e 98
3.37. Low power digital temperature sensor (LPDTS) ..., 98
3.38.  Encoder Divided-Output controller (EDOUT) .....coooiiiiiiieiieeeeeeeeeeeeeeeeeeeee 99
3.39.  Controller area NetWOork (CAN) .cooeee e 99
340,  Ethernet (ENET) e 99
341, ComPAarator (CMP). ..o 100
3.42. High-Performance Digital Filter (HPDF).......coooiiiiiiiee 100
3.43. Real-time decryption (RTDEC) ...cooooiiii i 101
3.44.  Filter arithmetic accelerator (FAC) ... 101
3.45. Hardware semaphore (HWSEM) ......ccoooiiiiiiioeeee e 102
3.46. Universal serial bus high-speed interface (USBHS) ..., 102



2

GigaDevice GD32H737xx Datasheet
AT, DEDUQG MOUE ... 102
3.48. Package and operation temMPeratUre.........coooeeeieieeeeeeee e 103

4. Electrical characteristiCs.................ccccoiiiiiiiiiii 104
4.1. Absolute Maximum FatiNgS .....ooooeieeeeee e 104
4.2. Recommended DC characCteriStiCs ......ooooveeeiiiiie i 105
4.3. SMPS StEP-UOWN CONVEITET ...ttt sseeeneseeeeeennnnnnne 107
4.4, POWET CONSUMPTION e 109
4.5, EMC CharaCteriStiCS ...oooiiiieieeee e 112
4.6. Power supply supervisor charaCteriStiCS ........oovvieiieiiiieee e 14
4.7. Embedded USB regulator characteristiCs .........oooovvieiiiiii, 115
4.8. Typical SMPS efficiency versus load current and temperature...........cccccee....... 115
4.9. External clock charaCteriStiCS ......oooviiiiiiiiee e 116
4.10. Internal clock CharacCteristiCs ... 119
4.11. PLL CharacCteriStiCS ...ccoiiiiiiiiiiiiieeeeeeeee e 120
4.12.  Memory CharacCteriStiCS ......ccouiiiiiiiiii 122
4.13.  NRST Pin CharaCteriStiCS .....ccoiviiiiiiiiiiiii 122
4.14. GPIO CharaCteriStiCS ...ccciiiiiiiiiiiiiie e 123
4.15.  14-Dit ADC CharacCteriStiCS......ccouiiiiiiiiiiiiii 126
4.16.  12-bit ADC CharacCteriStiCS.......ccuiiiiiiiiiiiiii 129
4.17. High-precision temperature sensor characteristiCs .........ccccccvvvviiiiiiiiiiiiiiinnnnnnn, 133
4.18. Temperature sensor CharaCteriStiCS .......cccccvviiiiiiiiiiii 134
4.19. Low power digital temperature sensor characteristiCs ..........cccccvvvvvvviiiiiinennnnn. 134
4.20. Voltage reference buffer characCteristiCs .........cccccvvviiiiiiiiiiiii 135
4.21.  CMP CharacCteriStiCS ....ccoiiiiiiiiiiiie 136
4.22.  Temperature and VBAT MONItOriNg ....ccoooviiiiiiiiiiii 137
4.23.  DAC CharaCteriStiCS ...cccoiiiiiiiiiiii 137
4.24.  12C CharacCteriStiCS ...cooiiiiiiiiiiice 140
4.25.  SPI CharacteriStiCs .....cooiiiiiiiiii 141
4.26.  OSPI CharacCteriStiCS .....ccoiiiiiiiiiii 142
4.27.  CPDM CharacteriStiCs .......couuiiiiiiiiii 144
4.28.  HPDF CharaCteriStiCS .....ccouiiiiiiiiiiiie 144
4.29.  SAI CharaCteriStiCS ....ccoiiiiiiiiii 145



2

GigaDevice GD32H737xx Datasheet
4.30. 125 CharaCteriStiCS....ccciiiiiiiiiiiiiee e 146
4.31.  USART CharacCteriStiCS......cccuuiiiiiiiiiiie 147
4.32.  SDIO CharaCteriStiCS .....cciiiiiiiiiiiiieeee e 148
4.33. CAN CharaCteriStiCS ....cceiiiiiiiiiiiieee e 148
4.34.  USBHS CharacteriStiCS ......ccooiiiiiiiiiiiiiiiii e 149
4.35. EXMC CharaCteriStiCS.....ccouuiiiiiiiiiiiiiii 150
4.36. TIMER CharacCteriStiCS ......ccouiiiiiiiiiiiiiiiie e 154
4.37.  DCI CharacCteriStiCS.....cccoiiiiiiiiiiie 155
4.38.  WDGT CharacCteriStiCS .....cccuiiiiiiiiiiiii 156

5. Package information.....................coooo i 157
5.1. BGAL176 package outline dimenSioNS ..o 157
5.2. LQFP176 package outline dimenSioNS .......cooovviiiiiiiiieeee e 159
5.3. LQFP144 package outline dimenSioNS .......cooovviiiiiieiieeeeeeeeeee e 161
5.4. LQFP100 package outline dimenSioNS .......cooovviiiiiiiiei e 163
5.5. Thermal CharaCteriSTICS .....uuu e 165

6. Orderinginformation.....................ooo i 167

7. ReVISION NISTOrY .......ccooiii i 168



2

GigaDevice GD32H737xx Datasheet
List of Figures
Figure 2-1. GD32H737XX DIOCK AIAGTaIM ...c.coviiiiiiiiieee e 12
Figure 2-2. GD32H737IX BGALTE PINOULS ....veiiiiiiiiieeiiiiee ettt st e et e et e e e e snneeeeaaes 13
Figure 2-3. GD32H737IX LQFPL76 PINOULS ......ciiiiiiiiiiitiiee ittt e ettt ettt e et e e e sbne e e s sbneeessnnneeeeaaes 14
Figure 2-4. GD32H737ZX LQFPLA4 PINOULS ....oeiiiitiiiiiiiiiee ettt sttt e st e e e bne e e e snneeeenaes 15
Figure 2-5. GD32H737VX LQFPLO0 PINOULS ....eeiiiiiieiiitiieeeiiiiee sttt e st e e snb e e e s bbe e e e snneeee e 16
Figure 2-6. GD32HT737XX CIOCK Tr@@...... ittt e et e et e e e snreeeeaaes 25
Figure 4-1. Recommended power supply decoupling capacitors®@®) ..., 106
Figure 4-2. External components for SMPS step-dowWn CONVEITEr ........ccooiiiiiiiiiieie e 107
Figure 4-3. Typical SMPS efficiency (%) vs load current(A) in Run mode at T; =30°C......ccccovveeeenne 115
Figure 4-4. Typical SMPS efficiency (%) vs load current(A) in Run mode at Ty = Tomax «oceeeeereeereinnns 115
Figure 4-5. Typical SMPS efficiency (%) vs load current(A) in deepsleep mode at T; =30 °C TBD 116
Figure 4-6. Recommended external OSCIN and OSCOUT pins circuit for crystal ........c.cccceeviieeeene 118
Figure 4-7. Recommended external OSCIN and OSCOUT pins circuit for oscillator ............ccccceee 118
Figure 4-8. Recommended external NRST Pin CIrCUIT.......cooouiiiiiiiiiiiiiiiie e 123
Figure 4-9. 12C bus tiMiNG QiAOTAIM .......cuuiiiiiiiiie e e e b e enb e e e s nnnneee s 141
Figure 4-10. SPItiming diagram - Master MOGE ......ccoiiuiiiiiiiiiii it 142
Figure 4-11. SPItiming diagram - SIaVe MOUE ........ooiiiiiiiiiiiii et 142
Figure 4-12. OSPI timing diagram - SDR MOTE .......cooiiuiiiiiiiiiiiciieie et 144
Figure 4-13. OSPI timing diagram - DTR MOE........ccoiiiiiiiiiiiiiiie e 144
Figure 4-14. 12S timing diagram - Master MOTE ........ooiuiiiiiiiiii e 147
Figure 4-15. 12S timing diagram - SIaVe MOTE ........ooiiiiiiiiiiiiiii et 147
Figure 4-16. USBFS timings: definition of data signal rise and fall time............................ 150
Figure 5-1. BGALT76 PACKAGE OULINE .....eeiiiiiiiiii ettt 157
Figure 5-2. BGAL176 recommended FOOTPIINT .....oouiiiiiiiiiii et 158
Figure 5-3. LQFPL76 pPaCKage OULIINE .....coiiiiiiiiiiiiiie ettt 159
Figure 5-4. LQFP176 recommended fOOIPIINT ...oouiiiiiiiiiii e 160
Figure 5-5. LQFP144 pacKage OULIINE ......coiiiiiiiiiiiiii ettt 161
Figure 5-6. LQFP144 recommended fOOIPIINT ..ooouiiiiiiiiiii e 162
Figure 5-7. LQFP100 pacKage OULIINE ......coiiiiiiiiiiiiie ettt bbb 163
Figure 5-8. LQFP100 recommended fOOIPIINT ...oouiiiiiiiiiiiiieie et 164



2

GigaDevice GD32H737xx Datasheet
List of Tables

Table 2-1. GD32H737xx devices features and peripheral liSt .........ccccciiiiiiiii e, 10
Table 2-2. GD32HT737XX MEMIOTY IMEBP ..tiiiuttttaiitteeeaiuiteeeaaitteeesasbreeesasbeeesassbeeesasbeeeeasbeeesasbeeesanreeeeaannnes 16
Table 2-3. GD32H737IXx LQFPL176 pin definitioNS.......c..oviiiiiiiiiiiec et 26
Table 2-4. GD32H737Zx LQFP144 pin defiNitioNS ...c.uuiiiiiiiiciiee e 38
Table 2-5. GD32H737Vx LQFPL100 pin definitioNs .......oooiiiiiieiiiiiciiie et 50
Table 2-6. GD32H737Ix BGAL76 Pin defiNitioNS ....coouiiiiiiici e 58
Table 2-7. Port A alternate fuNCLiONS SUMMAIY .....coiuiiiiiiiiiie i 72
Table 2-8. Port B alternate funCioNS SUMMAIY .....coouiiiiiiiiieiiiie ettt 73
Table 2-9. Port C alternate fuNCLIONS SUMMAIY .....ciiuiiiiiiiiiie et 74
Table 2-10. Port D alternate fuNCtioONS SUMIMEATY ....oc.uuiiiiiiiieiiiie et 75
Table 2-11. Port E alternate funNCtionNS SUMMAIY .......uuiiiiiiiiiiiiiie et 76
Table 2-12. Port F alternate funCtioNS SUMIMATY ........eiiiiiiiiiiiiiiie ittt 77
Table 2-13. Port G alternate fUNCLIONS SUMIMAIY .....c.uuiiiiiiiiieiiiie e 78
Table 2-14. Port H alternate funCtioNS SUMIMEATY .....c.uuiiiiiiiieiiiie et 79
Table 2-15. Port J alternate funCtioNS SUMMAIY .....c.uuiiiiiiiiiiiiie et 80
Table 2-16. Port K alternate funCtioNS SUMIMEATY .....c.uuiiiiiiiiiiiiiie et 81
Table 4-1. ADDIEVIALIONS ...eeeii ittt e ettt e e e a bt e e e abr e e e anbb e e e e anens 104
Table 4-2. Absolute maximum ratingSM®) ... i 105
Table 4-3. DC operating CONAITIONS .....ccoiiiiiieiiiiie ettt e e st e e e e 105
Table 4-4. Vcore operating conditions®@®) s 106
Table 4-5. CIock freqUENCYM®P) . ettt ne s 106
Table 4-6. TCM interface freqUENCY® .......cvii ittt 107
Table 4-7. Operating conditions at Power up / Power down® ...........c..ooooiiiiii i 107
Table 4-8. Power saving mode wakeup timings characteristics®™®@..............c.ccccoeviviiiieseseice, 107
Table 4-9. Characteristics of SMPS step-down converter external cOmponents ........cccccoevcvveeeennen. 108
Table 4-10. SMPS step-down converter characteristics for external usage ........ccccccoveieiiniecnnen, 108
Table 4-11. Inrush current characteristics for LDO and SMPS® .........ccccoeieiiiiiie e 109
Table 4-12. Power consumption characteristics @@ | . 109
Table 4-13. System level ESD and EFT characteristics @ .........ccccovveiiiiiie e 113
Table 4-14. EMI CharacteriStiCS® ..ottt 113
Table 4-15. Component level ESD characteristicS™® ..........ccoiiiiiiiiiiiie e 113
Table 4-16. Latch-up charaCteriStiCS™ ........iiiiiiicicececc ettt 114
Table 4-17. Power supply suUpervisor CharaCteriStiCS......uuuiiieiiiiiiiiiiieee e 114
Table 4-18. USB regulator CharaCteriStiCS ... i 115
Table 4-19. High speed external clock (HXTAL) generated from a crystal/ceramic characteristics ¥

.................................................................................................................................................................... 116
Table 4-20. High speed external clock characteristics (HXTAL in bypass mode) ........cccccevvvveennnnnn 116
Table 4-21. Low speed external clock (LXTAL) generated from a crystal/ceramic characteristics ®

.................................................................................................................................................................... 116
Table 4-22. Low speed external user clock characteristics (LXTAL in bypass mode)..........c........... 117



2

GigaDevice GD32H737xx Datasheet
Table 4-23. High speed internal clock (IRC48M) characCteristiCs ........ccoviiieiiiiiie e 119
Table 4-24. High speed internal clock (IRC64M) characteriStiCs ........ccovuviieiiiiiie i 119
Table 4-25. Low power internal clock (LPIRC4AM) characteristiCs .........coceeviiiiieiniiiie e 120
Table 4-26. Low speed internal clock (IRC32K) characteristiCs .......cccocvveiiiiiiiieiniiiee e 120
Table 4-27. PLLO/1/2 characteristics (wide VCO freqUeNnCy range) .......cceeeeruveeenniireeniiiee e 120
Table 4-28. PLLO/1/2 characteristics (narrow VCO freqUENCY range) ......ccoovvveeeeriieeeniieee e 121
Table 4-29. PLLUSBHSO0/1 characteriSticS®) ... oo 121
Table 4-30. Flash Memory CharaCteriStiCS ......iuuiiiiiiiiieiiieie e 122
Table 4-31. NRST Pin CharaCteriStiCS ..occiiiiiieiiiiiee it e s 122
Table 4-32. 1/0 StatiC CharaCteriSTICS ...cciiiiiiieiiiiie et e s 123
Table 4-33. Output voltage characteristics for all I/Os except PC13, PC14, PC15M@ ................... 123
Table 4-34. Output timing characteristics (IOSPDOP OFF)®® ... i 124
Table 4-35. Output timing characteristics (IOSPDOP ON)®® ... 125
Table 4-36. 14-bit ADC CharaCteriSTICS ...oiuiiiiiiiiiee it 126
Table 4-37. ADC Ran max for fapc = 72 MHz (14-bit ADC) W@ ..o 128
Table 4-38. 14-bit ADC ACCUTACY W ....oiiiiiiiiiiciiciecie ettt sttt s s neene e 128
Table 4-39. 12-bit ADC CharaCteriSTICS . .oiuiiiiiiiiie ettt 129
Table 4-40. ADC Ran max for fapc = 80 MHz (12-bit ADC) W@ ... 132
Table 4-41. 12-bit ADC ACCUTACYM ....oiiiiiieiiei ettt sttt ne s e 133
Table 4-42. High-precision temperature sensor characteristiCs ......cccccvviiviiiiiiie i, 133
Table 4-43. High-precision temperature sensor calibration values .........cccccccceeeiiiiiiiieene e, 134
Table 4-44. Temperature sensor charaCteristicS™ ... .....oiiiiiiiiiice e 134
Table 4-45. Temperature sensor calibration VAIUES ...........cooiiiiiiiiiiiic e 134
Table 4-46. Low power digital temperature sensor characteristiCs ........occcvvvveeeiviicciieeee e, 134
Table 4-47. Voltage reference buffer characteristicS® .........c.coooviiiiiiiiicceece e 135
Table 4-48. CMP CharaCteriStiCSM ... ..ottt sttt 136
Table 4-49. VBAT monitoring characteristicS® ..o 137
Table 4-50. Veat Charging CharaCteriStiCS .....coiuuiiiiiiiiei it 137
Table 4-51. Temperature monitoring CharacteriStiCS .....ocuuviiiiiiiie e 137
Table 4-52. DAC CharacteriStiCS™W .......cc.ciiiiiiiiiecie ettt 137
Table 4-53. DAC ACCUTACYW.....oiuiiiiiiiieictieie ettt sttt ettt e e beese et e ste st et e s et e s ensene e 139
Table 4-54. 12C characteriSticSM@ ... .. i 140
Table 4-55. Standard SPI characteriStics @ .........ccociviiiiiiiiiiceceee e 141
Table 4-56. Standard OSPI characteristicsS @ .........ccciiiiiiicicicece s 142
Table 4-57. CPDM CharaCteriStiCS ....cuuuiiiiiiiiie ittt et e e e nnbe e e e e eneeas 144
Table 4-58. HPDF characteriSticS™M @) .. .. oot 144
Table 4-59. SAI CharacteriStiCSM .. ...c.iiiiiiiii ettt 145
Table 4-60. 12S charaCteriSticSM @ .. .. .. it 146
Table 4-61. USART characteristics in Synchronous mode ™ .................ccccooviiiiiiiiccceceee 147
Table 4-62. USART characteristics in Smartcard mode W..................cccoevveiiiiiieie e 148
Table 4-63. SDIO characteriSticSM @ .. ..ot 148
Table 4-64. USBHS DC electrical CharaCteriStiCS .....uviiiiiiiiiiiiiiee et 149
Table 4-65. USBHS dynamic characteristicS® .........cccciiiiiiiiicicce e 149
Table 4-66. USBHS Charger Detection characteristicSM.......o.ooviiieeceieeeiece et 150



2

GigaDevice GD32H737xx Datasheet
Table 4-67. USBHS clock timing parameters™ ... ..o 150
Table 4-68. USB-ULPI Dynamic characteriSticS® ..........ccioviiiiiiiiiecece ettt 150
Table 4-69. Asynchronous non-multiplexed SRAM/PSRAM/NOR read timings®®@...............c.......... 150
Table 4-70. Asynchronous non-multiplexed SRAM/PSRAM/NOR write timings®®@ ... 151
Table 4-71. Asynchronous multiplexed PSRAM/NOR read timings®®@ ..., 151
Table 4-72. Asynchronous multiplexed PSRAM/NOR write timings®®@ _............cccocvivenirierieien, 152
Table 4-73. Synchronous multiplexed PSRAM/NOR read timings®® _..........cccoiiiiiiiiiiecienn, 152
Table 4-74. Synchronous multiplexed PSRAM write timings®®@ ... 152
Table 4-75. Synchronous non-multiplexed PSRAM/NOR read timings®@...........c.cccccoveveviericiennnn, 153
Table 4-76. Synchronous non-multiplexed PSRAM write timings M@ __..........ciiniiineriena, 153
Table 4-77. SDRAM 1ead IMINGS ..ocoiiiiiiiiiiie ettt ettt e e e b e e e anbr e e e e annnes 154
Table 4-78. TIMER characteristics!!) ...............ccoocoiiiiiicc e 154
Table 4-79. DCI CharaCteriStiCS™ .......iiiiiiiii ittt 155
Table 4-80. FWDGT min/max timeout period at 32 kHz (IRC32K) M .......cccveieiiieicecece e 156
Table 4-81. WWDGT min-max timeout value at 50 MHZ (fecik1) @ ..ooviverierieieieicece e 156
Table 5-1. BGAL176 package diMENSIONS ....ccoiiiiiiiiiiiiee ittt e s 157
Table 5-2. LQFP176 package diMENSIONS .....coiiuiiiiiiiiiee ittt e s 159
Table 5-3. LQFP144 package diMENSIONS ...cccoiiiiiiiiiiiie ittt ettt 161
Table 5-4. LQFP100 package diMeNSIONS .....coiuiiiiiiiiiee ittt ettt e e 163
Table 5-5. Package thermal characteristicSM ..........cooiiiiiiiiciccce e 165
Table 6-1. Part ordering code for GD32HT737XX HEVICES ...uiuiiiiiiiiiiiiiiie et 167
Table 7-1. REVISION NISTOTY ...iiiiiiiiieiiie ettt ettt e et e e e anba e e e e nenes 168



2

GigaDevice

GD32H737xx Datasheet

1.

General description

The GD32H737xx device belongs to the high performance line of GD32 MCU family. It is a
new 32-bit general-purpose microcontroller based on the Arm® Cortex®-M7 core with best
cost-performance ratio in terms of enhanced processing capacity, reduced power
consumption and peripheral set. The Arm® Cortex®-M7 processor is a highly efficient high-
performance, embedded processor that features low interrupt latency, low-cost debug, and
has backwards compatibility with existing Cortex-M profile processors. The processor has an
in-order super-scalar pipeline that means many instructions can be dual-issued, including
load/load and load/store instruction pairs because of multiple memory interfaces. The Cortex-
M7 is a high-performance processor, which features a 6-stage superscalar pipeline with
branch prediction and an optional FPU capable of single-precision and optionally double-
precision operations. The instruction and data buses have been enlarged to 64-bit wide over
the previous 32-bit buses. It also provides a Memory Protection Unit (MPU) and powerful
trace technology for enhanced application security and advanced debug support.

The GD32H737xx device incorporates the Arm® Cortex®-M7 32-bit processor core operating
at 600 MHz frequency with Flash security protection to prevent illegal code/data access. It
provides up to 3840 KB on-chip Flash memory, 512KB AXI SRAM and 512KB RAM shared
(ITCM/DTCM/AXI) memory. An extensive range of enhanced 1/Os and peripherals connected
to four APB buses. The devices offer up to two 14-bit 4 MSPS ADCs, a 12 bit 5.3 MSPS ADC,
a 12-bit DAC, up to twelve general 16-bit timers, two 16-bit PWM advanced timers, four 32-
bit general timers, and four 16-bit basic timers, as well as standard and advanced
communication interfaces: up to six SPIs, two OSPIs, four 12Cs, four USARTs and four
UARTS, four 12Ss, three CANs, two USBHSs, two ENETS, two SDIOs and a MDIO. Additional
peripherals as digital camera interface (DCI), EXMC interface with SDRAM extension support,
TFT-LCD Interface (TLI), Image Processing Accelerator (IPA), Serial Audio Interface (SAl)
and high performance digital filter module (HPDF) are included.

The device operates from a 1.71V to 3.6V power supply and available in —40 to +85 °C
temperature range. Three power saving modes provide the flexibility for maximum
optimization of power consumption, an especially important consideration in low power
applications.

The above features make GD32H737xx devices suitable for a wide range of interconnection
and advanced applications, especially in areas such as industrial control, consumer and
handheld equipment, embedded modules, human machine interface, security and alarm
systems, graphic display, audio player, automotive navigation, drone, loT and so on.

"ARMCORTEX

Processor Technology

[=)
[VE]
oc
[TE]
=
(<)
o
||




2

GigaDevice

GD32H737xx Datasheet

2.

2.1.

Device overview

Device information

Table 2-1. GD32H737xx devices features and peripheral list

GD32H737
Part Number
VGT6| VIT6 |[VMT6(ZGT6| ZIT6 |[ZMT6| IGT6 | IIT6 | IMT6 [ IGKG6 | IIK6 [IMK6
FLASH (KB) |1024 (2048|3840 |1024 2048|3840 (1024 | 2048 [ 3840 | 1024 | 2048 | 3840
SRAM (KB) 102411024 11024 (1024 [ 1024 | 1024 1 1024 |1 1024 |1 1024 1 1024 | 1024 | 1024
General 10 10 10 12 12 12 12 12 12 12 12 12
tl m er (16- (2-3,14- (2-3,14-16,40-|(2-3,14-16,40- | (2-3,14-16,30- | (2-3,14-16,30- | (2-3,14-16,30- | (2-3,14-16,30- | (2-3,14-16,30- | (2-3,14-16,30- | (2-3,14-16,30- | (2-3,14-16,30- | (2-3,14-16,30-
b | t) 16,40-44) 44) 44) 31,40-44) 31,40-44) 31,40-44) 31,40-44) 31,40-44) 31,40-44) 31,40-44) 31,40-44) 31,40-44)
General
] 4 4 4 4 4 4 4 4 4 4 4 4
timer (32-
(1,4,22-23) | (1,4,22-23) | (1,42223) | (1.4,22-23) | (1422-23) | (1.4,22-23) | (1,422-23) | (1.4,2223) | (1.4,22-23) | (1,42223) | (1,4,22-23) | (1.4,22-23)
bit)
Advanced 2 2 2 2 2 2 2 2 2 2 2 2
g timer (16-b i t) ©7) ©7) ©7) 7 7 7 ©7) ©7) ©7) 7 7 7
ElBasictimer | 2 | 2 [ 2 [ 2| 2|2 |2 ]2]2|2]2]:2
(32-bit) 56) 56) 56) ©6) ©6) 6) 56) 56) 56) 6 ©6) ©6)
Basic timer | 2 2 2 2 2 2 2 2 2 2 2 2
(64_ bi t) (50,51) (50,51) (50,51) (50,51) (50,51) (50,51) (50,51) (50,51) (50,51) (50,51) (50,51) (50,51)
SysTick 1 1 1 1 1 1 1 1 1 1 1 1
Watchdog 2 2 2 2 2 2 2 2 2 2 2 2
RTC 1 1 1 1 1 1 1 1 1 1 1 1
USART 4 4 4 4 4 4 4 4 4 4 4 4
UART 4 4 4 4 4 4 4 4 4 4 4 4
12C 4 4 4 4 4 4 4 4 4 4 4 4
5/4 | 5/4 | 5/4 6/4 | 6/4 | 6/4 | 6/4 | 6/4 | 6/4 6/4 | 6/4 | 6/4
SPI/I2S
> (0-35)/(0-2,5) |(0-3,5)/(0-2,5) | (0-3,5)/(0-2,5) | (0-5)/(0-2,5) | (0-5)/(0-2,5) | (0-5)/(0-2,5) | (0-5)/(0-2,5) | (0-5)/(0-2,5) | (0-5)/(0-2,5) | (0-5)/(0-2,5) | (0-5)/(0-2,5) | (0-5)/(0-2,5)
% SDIO 2 2 2 2 2 2 2 2 2 2 2 2
7}
c
S SAl 2 2 2 3 3 3 3 3 3 3 3 3
O
CAN 2 3 3 2 3 3 2 3 3 2 3 3
USBHS 1 1 1 1 1 1 2 2 2 2 2 2
ENET 1 1 1 1 1 1 1 1 1 2 2 2
TLI 0 1 1 0 1 1 0 1 1 0 1 1
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GD32H737

Part Number
VGT6| VIT6 |VMT6|ZGT6| ZIT6 |ZMT6| IGT6 | IIT6 |IMT6 | IGK6 | IIK6 |IMK6

GPIO 82 82 82 | 113 | 113 | 113 | 121 | 121 | 121 | 134 | 134 | 134

EXMC/SDRAM | 1/0 ( 1/0 | /0 | /1 | 11 | 11 (12 (12 | 11 | 11|11 | 11

14bit | Units 2 2 2 2 2 2 2 2 2 2 2 2
ADC |Channels|14,12(14,12|14,12]16,14|16,14|16,14(16,14|16,14]16,14|20, 1820, 1820, 18
12bit | Units 1 1 1 1 1 1 1 1 1 1 1 1
ADC [Channels| 4 4 4 12 12 12 12 12 12 17 17 17

DAC 1 1 1 1 1 1 1 1 1 1 1 1

CMP 1 1 1 1 1 1 1 1 1 1 1 1

Package LQFP100 LQFP144 LQFP176 BGA176
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2.2. Block diagram

Figure 2-1. GD32H737xx block diagram
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GD32H737xx Datasheet

2.3.

Pinouts and pin assignment

Figure 2-2. GD32H737Ix BGA176 pinouts
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Figure 2-3. GD32H737Ix LQFP176 pinouts
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Figure 2-4. GD32H737Zx LQFP144 pinouts
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Figure 2-5. GD32H737Vx LQFP100 pinouts
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2.4, Memory map
Table 2-2. GD32H737xx memory map
Pre-defined .
_ Bus Address Peripherals
Regions
0xD000 0000 - OXDFFF FFFF EXMC - SDRAM device 1
EXMC - SDRAM device 0
0xC000 0000 - OXCFFF FFFF ]
(EXMC Bank 0 Region 0-3)
0xA000 1000 - OXBFFF FFFF Reserved
External
RAM 0xA000 0000 - 0XA000 OFFF Reserved
0x9000 0000 - OX9FFF FFFF OSPIO
0x8000 0000 - OX8FFF FFFF EXMC - NAND
0x7000 0000 - OX7FFF FFFF OSPI1
0x6000 0000 - OX6FFF FFFF EXMC - NOR/PSRAM/SRAM
0x5802 7000 - OX5FFF FFFF Reserved
0x5802 6400 - 0x5802 67FF HWSEM
0x5802 6000 - 0x5802 63FF Reserved
Peripheral AHB4 0x5802 5000 - 0x5802 5FFF Reserved
0x5802 4CO00 - 0x5802 4FFF CRC
0x5802 4800 - 0x5802 4BFF Reserved
0x5802 4400 - 0x5802 47FF RCU
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Pre-defined .
Regions Bus Address Peripherals

0x5802 2C00 - 0x5802 43FF Reserved
0x5802 2800 - 0x5802 2BFF GPIOK
0x5802 2400 - 0x5802 27FF GPIOJ
0x5802 2000 - 0x5802 23FF Reserved
0x5802 1C00 - 0x5802 1FFF GPIOH
0x5802 1800 - 0x5802 1BFF GPIOG
0x5802 1400 - 0x5802 17FF GPIOF
0x5802 1000 - 0x5802 13FF GPIOE
0x5802 0CO00 - 0x5802 OFFF GPIOD
0x5802 0800 - 0x5802 OBFF GPIOC
0x5802 0400 - 0x5802 07FF GPIOB
0x5802 0000 - 0x5802 03FF GPIOA
0x5801 0000 - 0x5801 FFFF Reserved
0x5800 7400 - 0x5800 FFFF Reserved
0x5800 7000 - 0x5800 73FF Reserved
0x5800 6C00 - 0x5800 6FFF Reserved
0x5800 6800 - 0x5800 6BFF LPDTS
0x5800 5800 - 0x5800 67FF PMU
0x5800 5400 - 0x5800 57FF Reserved
0x5800 4CO00 - 0x5800 53FF Reserved
0x5800 4800 - 0x5800 4BFF FWDGT
0x5800 4000 - 0x5800 43FF RTC
0x5800 3C00 - 0x5800 3FFF VREF

APB4 0x5800 3800 - 0x5800 3BFF CMPO - CMP1
0x5800 3400 - 0x5800 37FF Reserved
0x5800 3000 - 0x5800 33FF Reserved
0x5800 2C00 - 0x5800 2FFF Reserved
0x5800 2800 - 0x5800 2BFF Reserved
0x5800 2400 - 0x5800 27FF Reserved
0x5800 2000 - 0x5800 23FF Reserved
0x5800 1C00 - 0x5800 1FFF Reserved
0x5800 1400 - 0x5800 17FF Reserved
0x5800 0800 - 0x5800 13FF Reserved
0x5800 0400 - 0x5800 07FF SYSCFG
0x5800 0000 - 0x5800 03FF EXTI
0x5200 C000 - 0x57FF FFFF Reserved
0x5200 BCOO - 0x5200 BFFF RTDEC1

AHB3 0x5200 B800 - 0x5200 BBFF RTDECO
0x5200 B400 - 0x5200 B7FF OSPIM
0x5200 BOO0O - 0x5200 B3FF Reserved

17



2

GigaDevice GD32H737xx Datasheet
Pre-defined .
Regions Bus Address Peripherals

0x5200 A00O - 0x5200 AFFF OSPI1
0x5200 9400 - 0x5200 9FFF Reserved
0x5200 9000 - 0x5200 93FF RAMECCMU Region 0
0x5200 8000 - 0x5200 8FFF CPDM(SDIOO0)
0x5200 7000 - 0x5200 7FFF SDIOO
0x5200 6000 - 0x5200 6FFF Reserved
0x5200 5000 - 0x5200 5FFF OSPIO
0x5200 4000 - 0x5200 4FFF EXMC
0x5200 3400 - 0x5200 3FFF Reserved
0x5200 3000 - 0x5200 33FF Reserved
0x5200 2000 - 0x5200 2FFF Flash memory interface
0x5200 1000 - 0x5200 1FFF IPA
0x5200 0000 - 0x5200 OFFF MDMA
0x5110 0000 - Ox51FF FFFF Reserved
0x5100 0000 - 0x510F FFFF AXI interconnect matrix
0x5006 1000 - 0x50FF FFFF Reserved
0x5006 0C00 - 0x5006 OFFF Reserved
0x5006 0800 - 0x5006 OBFF Reserved
0x5006 0400 - 0x5006 07FF Reserved
0x5006 0000 - 0x5006 03FF Reserved
0x5005 0400 - 0x5005 FFFF Reserved

APB3 0x5005 0000 - 0x5005 03FF Reserved
0x5004 0000 - 0x5004 FFFF Reserved
0x5000 0000 - 0x5003 FFFF Reserved
0x5000 3000 - 0x5000 3FFF WWDGT
0x5000 2000 - 0x5000 2FFF Reserved
0x5000 1000 - 0x5000 1FFF TLI
0x5000 0000 - 0x5000 OFFF Reserved
0x4802 5000 - 0x4FFF FFFF Reserved(AHB2)
0x4802 4800 - 0x4802 4FFF FAC
0x4802 4400 - 0x4802 47FF TMU
0x4802 4000 - 0x4802 43FF Reserved
0x4802 3000 - 0x4802 3FFF RAMECCMU Region 1
0x4802 2C00 - 0x4802 2FFF Reserved(AHB2)

ARB2 0x4802 2800 - 0x4802 2BFF CPDM(SDIO1)
0x4802 2400 - 0x4802 27FF SDIO1
0x4802 1C00 - 0x4802 23FF Reserved(AHB2)
0x4802 1800 - 0x4802 1BFF TRNG
0x4802 1400 - 0x4802 17FF HAU
0x4802 1000 - 0x4802 13FF CAU
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Pre-defined .
Regions Bus Address Peripherals

0x4802 0400 - 0x4802 OFFF Reserved(AHB2)
0x4802 0000 - 0x4802 03FF DCI
0x4800 1800 - 0x4801 FFFF Reserved(AHB2)
0x4800 1400 - 0x4800 17FF Reserved
0x4800 1000 - 0x4800 13FF Reserved
0x4800 0C00 - 0x4800 OFFF Reserved
0x4800 0800 - 0x4800 OBFF Reserved
0x4800 0400 - 0x4800 07FF Reserved
0x4800 0000 - 0x4800 03FF Reserved
0x400C 0000 - 0x47FF FFFF Reserved(AHB1)
0x4008 0000 - 0x400B FFFF USBHS1
0x4004 0000 - 0x4007 FFFF USBHSO
0x4003 8CO00 - 0x4003 FFFF Reserved
0x4003 8400 - 0x4003 8BFF Reserved
0x4003 8000 - 0x4003 83FF Reserved
0x4003 3000 - 0x4003 7FFF Reserved
0x4003 0000 - 0x4003 2FFF Reserved
0x4002 C000 - 0x4002 FFFF Reserved
0x4002 BCOO - 0x4002 BFFF
0x4002 B0O0O - 0x4002 BBFF ENET1
0x4002 A00O - 0x4002 AFFF
0x4002 8000 - 0x4002 9FFF ENETO
0x4002 6800 - 0x4002 7FFF Reserved
0x4002 6400 - 0x4002 67FF Reserved

AHB1 0x4002 6000 - 0x4002 63FF Reserved
0x4002 5000 - 0x4002 5FFF Reserved
0x4002 4000 - 0x4002 4FFF Reserved
0x4002 3C00 - 0x4002 3FFF Reserved
0x4002 3800 - 0x4002 3BFF Reserved
0x4002 3400 - 0x4002 37FF Reserved
0x4002 3000 - 0x4002 33FF Reserved
0x4002 2C00 - 0x4002 2FFF Reserved
0x4002 2800 - 0x4002 2BFF EFUSE
0x4002 2400 - 0x4002 27FF Reserved
0x4002 2000 - 0x4002 23FF Reserved
0x4002 1C00 - 0x4002 1FFF Reserved
0x4002 1800 - 0x4002 1BFF Reserved
0x4002 1400 - 0x4002 17FF Reserved
0x4002 1000 - 0x4002 13FF Reserved
0x4002 0C00 - 0x4002 OFFF Reserved
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Pre-defined .

Regions Bus Address Peripherals
0x4002 0800 - 0x4002 OBFF DMAMUX
0x4002 0400 - 0x4002 07FF DMA1
0x4002 0000 - 0x4002 03FF DMAO
0x4001 F400 - 0x4001 FFFF Reserved
0x4001 FOOO - 0x4001 F3FF TIMER44
0x4001 DCOO - 0x4001 DFFF TIMER43
0x4001 D800 - 0x4001 DBFF TIMER42
0x4001 D400 - 0x4001 D7FF TIMER41
0x4001 DOOO - 0x4001 D3FF TIMER40
0x4001 CO00 - 0x4001 CFFF CAN2(4KB)
0x4001 BOOO - 0x4001 BFFF CAN1(4KB)
0x4001 A00O - 0x4001 AFFF CANO(4KB)
0x4001 8C00 - 0x4001 9FFF Reserved
0x4001 8800 - 0x4001 8BFF EDOUT
0x4001 8400 - 0x4001 87FF TRIGSEL
0x4001 8000 - 0x4001 83FF Reserved(APB2)
0x4001 7C00 - 0x4001 7FFF Reserved
0x4001 7800 - 0x4001 7BFF Reserved
0x4001 7400 - 0x4001 77FF Reserved
0x4001 7000 - 0x4001 73FF HPDF
0x4001 6C00 - 0x4001 6FFF Reserved

APB2 0x4001 6800 - 0x4001 6BFF Reserved

0x4001 6400 - 0x4001 67FF Reserved
0x4001 6000 - 0x4001 63FF SAI2
0x4001 5C00 - 0x4001 5FFF SAI1
0x4001 5800 - 0x4001 5BFF SAIO
0x4001 5400 - 0x4001 57FF Reserved
0x4001 5000 - 0x4001 53FF SPI14
0x4001 4CO00 - 0x4001 4FFF Reserved
0x4001 4800 - 0x4001 4BFF TIMER16
0x4001 4400 - 0x4001 47FF TIMER15
0x4001 4000 - 0x4001 43FF TIMER14
0x4001 3C00 - 0x4001 3FFF Reserved
0x4001 3800 - 0x4001 3BFF SPI5/12S5
0x4001 3400 - 0x4001 37FF SPI3
0x4001 3000 - 0x4001 33FF SPI10/12S0
0x4001 2C00 - 0x4001 2FFF ADC2
0x4001 2800 - 0x4001 2BFF ADCA1
0x4001 2400 - 0x4001 27FF ADCO
0x4001 2000 - 0x4001 23FF Reserved
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Pre-defined .
Regions Bus Address Peripherals

0x4001 1C00 - 0x4001 1FFF Reserved
0x4001 1800 - 0x4001 1BFF Reserved
0x4001 1400 - 0x4001 17FF USART5
0x4001 1000 - 0x4001 13FF USARTO
0x4001 0C00 - 0x4001 OFFF Reserved
0x4001 0800 - 0x4001 OBFF Reserved
0x4001 0400 - 0x4001 O07FF TIMER7
0x4001 0000 - 0x4001 03FF TIMERO
0x4000 F800 - 0x4000 FFFF Reserved
0x4000 F400 - 0x4000 F7FF TIMER51
0x4000 FOO0O - 0x4000 F3FF TIMERS50
0x4000 ECOO - 0x4000 EFFF TIMER31
0x4000 E800 - 0x4000 EBFF TIMER30
0x4000 E400 - 0x4000 E7FF TIMER23
0x4000 E00O - 0x4000 E3FF TIMER22
0x4000 DCOO0 - 0x4000 DFFF Reserved
0x4000 D800 - 0x4000 DBFF Reserved
0x4000 D400 - 0x4000 D7FF Reserved
0x4000 D000 - 0x4000 D3FF Reserved
0x4000 CCO00 - 0x4000 CFFF Reserved
0x4000 C800 - 0x4000 CBFF Reserved
0x4000 C400 - 0x4000 C7FF Reserved
0x4000 C000 - 0x4000 C3FF 12C2
0x4000 9800 - 0x4000 BFFF Reserved

APBL 0x4000 9400 - 0x4000 97FF MDIO
0x4000 8800 - 0x4000 93FF Reserved
0x4000 8400 - 0x4000 87FF CTC
0x4000 8000 - 0x4000 83FF Reserved
0x4000 7CO00 - 0x4000 7FFF UART7
0x4000 7800 - 0x4000 7BFF UART6
0x4000 7400 - 0x4000 77FF DACO/DAC1
0x4000 7000 - 0x4000 73FF Reserved
0x4000 6C00 - 0x4000 6FFF Reserved
0x4000 6800 - 0x4000 6BFF Reserved
0x4000 6400 - 0x4000 67FF Reserved
0x4000 6000 - 0x4000 63FF Reserved
0x4000 5C00 - 0x4000 5FFF 12C3
0x4000 5800 - 0x4000 5BFF 12C1
0x4000 5400 - 0x4000 57FF 12C0
0x4000 5000 - 0x4000 53FF UART4
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Pre-defined .

Regions Bus Address Peripherals
0x4000 4CO00 - 0x4000 4FFF UART3
0x4000 4800 - 0x4000 4BFF USART2
0x4000 4400 - 0x4000 47FF USART1
0x4000 4000 - 0x4000 43FF RSPDIF
0x4000 3C00 - 0x4000 3FFF SPI12/12S2
0x4000 3800 - 0x4000 3BFF SPI11/12S1
0x4000 3400 - 0x4000 37FF Reserved
0x4000 3000 - 0x4000 33FF Reserved
0x4000 2C00 - 0x4000 2FFF Reserved
0x4000 2800 - 0x4000 2BFF Reserved
0x4000 2400 - 0x4000 27FF Reserved
0x4000 2000 - 0x4000 23FF Reserved
0x4000 1C00 - 0x4000 1FFF Reserved
0x4000 1800 - 0x4000 1BFF Reserved
0x4000 1400 - 0x4000 17FF TIMERG6
0x4000 1000 - 0x4000 13FF TIMER5
0x4000 0C00 - 0x4000 OFFF TIMER4
0x4000 0800 - 0x4000 OBFF TIMER3
0x4000 0400 - 0x4000 07FF TIMER2
0x4000 0000 - 0x4000 03FF TIMER1
0x3880 1000 - Ox3FFF FFFF Reserved
0x3880 0000 - 0x3880 OFFF Backup SRAM
0x3000 8000 - 0x387F FFFF Reserved
0x3000 4000 - 0x3000 7FFF SRAM1(16KB)
0x3000 0000 - 0x3000 3FFF SRAMO(16KB)
0x2410 0000 - Ox2FFF FFFF Reserved
0x2408 0000 - 0x240F FFFF RAM(512KB) shared

(ITCM/DTCM/AXI)
0x2400 0000 - 0x2407 FFFF AXI SRAM(512KB)
0x2008 0000 - 0x23FF FFFF Reserved

SRAM 0x2007 0000 - 0x2007 FFFF
0x2006 0000 - 0x2006 FFFF
0x2003 0000 - 0x2005 FFFF
0x2002 0000 - 0x2002 FFFF
0x2001 C000 - 0x2001 FFFF
DTCM RAM(from RAM shared)
0x2001 8000 - 0x2001 BFFF
0x2001 0000 - 0x2001 7FFF
0x2000 D000 - 0x2000 FFFF
0x2000 C000 - 0x2000 CFFF
0x2000 8000 - 0x2000 BFFF
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Pre-defined .
Regions Bus Address Peripherals

0x2000 5000 - 0x2000 7FFF
0x2000 2000 - 0x2000 4FFF
0x2000 1000 - 0x2000 1FFF
0x2000 0000 - 0x2000 OFFF
Ox1FFF FC10 - Ox1FFF FFFF Reserved
Ox1FFF FCOO0 - Ox1FFF FCOF Reserved
Ox1FFF F818 - Ox1FFF BFFF Reserved
Ox1FFF F800 - Ox1FFF F817 Reserved
Ox1FFF FOO0O - Ox1FFF F7FF Reserved
O0x1FFF ECO00 - Ox1FFF EFFF Reserved
O0x1FFF C010 - Ox1FFF EBFF Reserved
0x1FFF C000 - Ox1FFF COOF Reserved
Ox1FFF B00O - Ox1FFF BFFF Reserved
O0x1FFF 8000 - Ox1FFF AFFF Reserved
Ox1FFF 7A10 - Ox1FFF 7FFF Reserved
Ox1FFF 7800 - 0x1FFF 7AOF Reserved
Ox1FFF 7400 - Ox1FFF 77FF Reserved
Ox1FFF 7000 - Ox1FFF 73FF Reserved
Ox1FFF 0000 - Ox1FFF 6FFF Reserved
Ox1FFE C010 - Ox1FFE FFFF Reserved
0x1FFE C000 - Ox1FFE COOF Reserved
0x1FF6 0000 - Ox1FFE BFFF Reserved

Code 0x1FF4 0000 - 0x1FF5 FFFF Reserved
O0x1FFF 9000 - Ox1FF3 FFFF Reserved

0x1FFO0 0000 - Ox1FFF 8FFF

System Memory

0x1002 0000 - OX1FEF FFFF Reserved
0x1001 0000 - 0x1001 FFFF Reserved
0x1000 0000 - 0x1000 FFFF Reserved
0x0A00 D000 - 0XOFFF FFFF Reserved
0x0A00 C000 - 0x0A00 CFFF Reserved
0x0A00 8000 - 0xOA00 BFFF Reserved
0x0AO00 0000 - 0x0A00 7FFF Reserved
0x08C0 1000 - 0x09FF FFFF Reserved
0x08C0 0000 - 0x08CO0 OFFF Reserved
0x0881 0000 - 0x08BF FFFF Reserved
0x0880 0000 - 0x0880 FFFF Reserved
0x0840 0000 - 0x087F FFFF Reserved
0x083C 0000 - 0x083F FFFF Reserved

0x0830 0000 - 0x083B FFFF

0x0810 0000 - 0x082F FFFF

Flash memory
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Pre-defined

Regions

Bus

Address

0x0808 0000 - 0x080F FFFF

0x0806 0000 - 0x0807 FFFF

0x0802 0000 - 0x0805 FFFF

0x0801 0000 - 0x0801 FFFF

0x0800 0000 - 0x0800 FFFF

Peripherals

0x0030 0000 - 0x07FF FFFF Reserved
0x0010 0000 - 0x002F FFFF Reserved
0x0008 0000 - 0x000F FFFF Reserved

0x0002 6000 - 0x0007 FFFF

0x0002 0000 - 0x0002 5FFF

0x0001 0000 - 0x0001 FFFF

0x0000 0000 - 0x0000 FFFF

ITCM RAM(from RAM shared)
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2.5.

Clock tree
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Figure 2-6. GD32H737xx clock tree
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IRC16M: Internal 16M RC oscillators
IRC32K: Internal 32K RC oscillator
IRC48M: Internal 48M RC oscillators

2.6. Pin definitions

2.6.1. GD32H737Ix LQFP176 pin definitions

Table 2-3. GD32H737Ix LQFP176 pin definitions

Pin 1/O
Pin Name | Pins Functions description
Type® |Level®@
Default: PE2
Alternate: TRACECK, SAIO_CLKO, SPI3_SCK,
PE2 ! Vo SAIO_MCLKO, SAI2_MCLKO0, OSPIM_P0_102, SAI2_CLKO,
EXMC_A23, EVENTOUT
Default: PE3
PE3 2 I/0 Alternate: TRACEDO, TIMER14_BRKINO, SAIO_SD1,
SAI2_SD1, EXMC_A19, DCI_PIXCLK, EVENTOUT
Default: PE4
Alternate: TRACED1, TIMERO_BRKIN1, SAI0_DAT1,
PE4 3 I/0 HPDF_DATAIN3, TIMER14_MCHO, SPI3_NSS, SAI0_FS0,
SAI2_FS0, SAI2_DAT1, EXMC_A20, DCI_D4, TLI_B0®,
EVENTOUT
Default: PE5
Alternate: TRACED2, SAI0O_CLK1, HPDF_CKINS3,
PES 4 o TIMER14_CHO, SPI3_MISO, SAI0_SCKO0, SAI2_SCKaO,
SAI2_CLK1, EXMC_A21, DCI_D6, TLI_G0®, EVENTOUT
Default: PE6
Alternate: TRACED3, TIMERO_BRKINZ2, SAI0_DATO,
PE6 5 I/0 TIMER14_CH1, SPI3_MOSI, SAI0_SDO , SAI2_SDO,
SAI2_DATO, SAI1_MCLK1, CMP_MUX_OUT3 , EXMC_A22,
DCI_D7, TLI_G1®, EVENTOUT
VSS - Default: VSS
VDD - Default: VDD
VBAT - Default: VBAT
Default: PC13
PC13 9 I/O Alternate: EVENTOUT
Additional: RTC_TAMPO, RTC_TS, WKUP3, RTC_OUT
PC14- Default: PC14
10 I/0 Alternate: EVENTOUT
OSc3zIN Additional: OSC32IN
PC15- Default: PC15
0SC320U 11 I/0 Alternate: EVENTOUT
T Additional: OSC320UT
VSS 12 P - Default: VSS
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Pin 1/O
Pin Name | Pins Functions description
Type® |Level®@
VDD 13 - Default: VDD
VSSSMPS 14 P - Default: VSSSMPS
VLXSMPS 15 P - Default: VLXSMPS
VDDSMPS| 16 P - Default: VDDSMPS
VFBSMPS 17 P - Default: VFBSMPS
Default: PFO
PFO 18 I/0 Alternate: 12C1_SDA, USBHSO0_ULPI_D4, OSPIM_P1_100,
EXMC_AO, TIMER22_CHO, EVENTOUT
Default: PF1
PF1 19 I/0 Alternate: 12C1_SCL, USBHSO0_ULPI_D5, OSPIM_P1_101,
EXMC_A1, TIMER22_CH1, EVENTOUT
Default: PF2
PF2 20 I/0 Alternate: 12C1_SMBA, USBHSO0_ULPI_D6, OSPIM_P1_102,
EXMC_A2, TIMER22_CH2, EVENTOUT
Default: PF3
Alternate: OSPIM_P1_103, EXMC_A3, TIMER22_CH3,
PF3 21 I/0
EVENTOUT
Additional: ADC2_IN5
Default: PF4
Alternate: TIMERO_MCH1, TIMER7_MCH1, USARTO_TX,
HPDF_DATAIN2, USART2_RTS, USART2_DE,
PF4 22 Vo UART3_RTS, UART3_DE, OSPIM_P1_SCK, SDIO1_DO,
EXMC_A4, TRIGSEL_OUT1, TLI_PIXCLK®), EVENTOUT
Additional: ADC2_IN9
Default: PF5
Alternate: TIMERO_MCH2, TIMER7_MCH2, USARTO_RX,
PF5 23 I/0 HPDF_CKIN2, UART3_CTS, SDIO1_D1, EXMC_AS5,
TRIGSEL_OUTS5, TLI_G7®), EVENTOUT
Additional: ADC2_IN4
VSS 24 - Default: VSS
VDD 25 P - Default: VDD
Default: PF6
Alternate: TIMER15_CHO, CAN2_RX®), SPI4_NSS,
PF6 26 I/0 SAIO_SD1, UART6_RX, SAI2_SD1, OSPIM_PO0_IO3,
EXMC_D24, TIMER22_CHO, EVENTOUT
Additional: ADC2_IN8
Default: PF7
Alternate: TIMER16_CHO, CAN2_TX®, SPI14_SCK,
PF7 27 /0 SAIO_MCLK1, UART6_TX, SAI2_MCLK1, OSPIM_PO_l02,
EXMC_D25, TIMER22_CH1, EVENTOUT
Additional: ADC2_IN3
Default: PF8
PES 08 Vo Alternate: TIMER15_MCHO, SPI14_MISO, SAI0O_SCK1,

UART6_RTS, UART6_DE, SAI2_SCK1, OSPIM_PO0_l00,
EXMC_D26, TIMER22_CH2, EVENTOUT
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Pin Name

Pins

Pin
Type®

110
Level®

Functions description

Additional: ADC2_IN7

PF9

29

11O

Default: PF9

Alternate: TIMER16_MCHO, SP14_MOSI, SAI0_FS1,
UART6_CTS, SAI2_FS1, OSPIM_PO_IO1, EXMC_D27,
TIMER22_CH3, EVENTOUT

Additional: ADC2_IN2

PF10

30

IO

Default: PF10

Alternate: TIMER15_BRKINO, SAIO_DAT2, OSPIM_PO0O_SCK,
SAI2_DAT2, DCI_D11, TLI_DE®, EVENTOUT

Additional: ADC2_IN6

PHO-
OSCIN

31

110

Default: PHO
Alternate: EVENTOUT
Additional: OSCIN

PH1-
oscouT

32

110

Default: PH1
Alternate: EVENTOUT
Additional: OSCOUT

NRST

33

Default: NRST

PCO

34

110

Default: PCO

Alternate: EXMC_D12, HPDF_CKINO, HPDF_DATAIN4,
TIMER40_CHO, SAI1_FS1, EXMC_A25,
USBHSO_ULPI_STP, TLI_G2®, EXMC_SDNWE,
TRIGSEL_INS, TLI_R5®), EVENTOUT

Additional: ADC012_IN10

PC1

35

110

Default: PC1

Alternate: TRACEDO, SAI2_DATO, SAI0_DATO,
HPDF_DATAINO, HPDF_CKIN4, SPI1_MOSI, 12S1_SD,
SAIO_SDO, TIMER40_MCHO, SAI2_SD0, SDIO1_CK,
OSPIM_PO_104, ETHO_MDC, MDC, TRIGSEL_IN9,
TLI_G5®, EVENTOUT

Additional: ADC012_IN11, RTC_TAMP2, WKUP5

PC2_C

36

I/10

Default: PC2_C
Additional: ADC2_INO

PC3 C

37

11O

Default: PC3_C
Additional: ADC2_IN1

VSSA

38

Default: VSSA

VREFP

39

Default: VREFP

VDDA

40

Default: VDDA

PAO

41

I/0

Default: PAO

Alternate: TIMER1_CHO, TIMER1_ETI, TIMER4_CHO,
TIMER7_ETI, TIMER14_BRKINO, SPI5_NSS, 12S5_WS,
OSPIM_PO_106, USART1_CTS, UART3_TX, SDIO1_CMD,
SAI1_SD1, EXMC_A19, TRIGSEL_INO , EVENTOUT
Additional: ADCO_IN16, WKUPO

PAl

42

110

Default: PA1
Alternate: TIMER1_CH1, TIMER4 CH1, TIMER14 MCHO,
USART1_RTS, USART1_DE, UART3_RX, OSPIM_P0_|03,
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Pin 1/O
Pin Name | Pins Functions description
Type® |Level®@
SAI1_MCLK1, ETHO_RMII_REF_CLK, TRIGSEL_IN1,
TLI_R2®), EVENTOUT
Additional: ADCO_IN17
Default: PA2
Alternate: TIMER1_CH2, TIMER4_CH2, TIMER14_CHO,
PA2 43 I/0 OSPIM_PO_lO0, USART1_TX, SAI1_SCK1, ETHO_MDIO,
MDIO, TRIGSEL_IN7, TLI_R1®, EVENTOUT
Additional: ADC01_IN14, WKUP1
VDD 44 P - Default: VDD
VSS 45 P - Default: VSS
Default: PA3
Alternate: TIMER1_CH3, TIMER4_CH3, TIMER14_CH1,
12S5_MCK, OSPIM_P0_102, USART1_RX, TLI_B2®),
PA3 46 I/0
USBHSO0_ULPI_DO, OSPIM_P0_SCK, TRIGSEL_IN4,
TLI_B5®), EVENTOUT
Additional: ADC01_IN15
VSS 47 P - Default: VSS
VDD 48 P - Default: VDD
Default: PA4
Alternate: TIMER4_ETI, SPIO_NSS, 12S0_WS, SPI2_NSS,
PA4 49 I/0 12S2_WS, USART1_CK, SPI5_NSS, 12S5_WS, EXMC_DS8,
DCI_HSYNC, TLI_VSYNC®), EVENTOUT
Additional: ADC01_IN18, DACO_OUTO
Default: PA5
Alternate: TIMER1_CHO, TIMER1_ETI, TIMER7_MCHO,
SPIO_SCK, 12S0_CK, SPI5_SCK, 12S5_CK,
PA5 50 I/0
USBHSO0_ULPI_CK, MDIO_A0Q, EXMC_D9, TLI_R4®),
EVENTOUT
Additional: ADC01_IN19, DACO_OUT1
Default: PA6
Alternate: TIMERO_BRKINO, TIMER2_CHO,
TIMER7_BRKINO, SPI0_MISO, OSPIM_P0_IO3,
PA6 51 I/0
SPI5_MISO, CMP_MUX_OUTO0, MDC, DCI_PIXCLK,
TLI_G2®), EVENTOUT
Additional: ADC01_IN3
Default: PA7
Alternate: TIMERO_MCHO, TIMER2_CH1, TIMER7_MCHO,
SPI0_MOSI, 12S0_SD, SPI5_MOSI, 12S5_SD,
PA7 52 I/0
OSPIM_PO_102, ETHO_RMII_CRS_DV, EXMC_SDNWE,
TRIGSEL_IN5, TLI_VSYNC®, EVENTOUT
Additional: ADCO1_IN7
Default: PC4
Alternate: PMU_DEEPSLEEP, EXMC_A22, HPDF_CKINZ2,
PC4 53 /0 12S0_MCK, TIMER41_CHO, RSPDIF_CH2, SDIO1_CKIN,
ETHO_RMII_RXDO0, EXMC_SDNEQ, TLI_R7®, EVENTOUT
Additional: ADCO1_IN4, CMPO_IM7
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Pin Name

Pins

Pin
Type®

110
Level®

Functions description

PC5

54

IO

Default: PC5

Alternate: PMU_SLEEP, SAI2_DAT2, SAIO_DAT?2,
HPDF_DATAIN2, TIMER41_MCHO, RSPDIF_CH3,
ETHO_RMII_RXD1, EXMC_SDCKEO, CMP0O_OUT,
TLI_DE®, EVENTOUT

Additional: ADCO1_IN8

PBO

55

11O

Default: PBO

Alternate: TIMERO_MCH1, TIMER2_CH2, TIMER7_MCH1,
OSPIM_PO_|01, HPDF_CKOUT, UART3_CTS, TLI_R3®),
USBHSO_ULPI_D1, MDIO_A1, TRIGSEL_OUT3, TLI_G1®),
EVENTOUT

Additional: ADC01_IN9, CMPO_IPO

PB1

56

110

Default: PB1

Alternate: TIMERO_MCH2, TIMER2_CH3, TIMER7_MCH2,
OSPIM_PO_I00, HPDF_DATAIN1, TLI_R6®),
USBHSO0_ULPI_D2, MDIO_A2, TRIGSEL_OUT4, TLI_G0®,
EVENTOUT

Additional: ADC0O1_IN5, CMPQ_IM6

PB2

57

110

Default: PB2

Alternate: RTC_OUT, SAI2_DATO, SAI0_DATO, EXMC_D10,
HPDF_CKIN1, SAIO_SDO, SPI2_MOSI, 1252_SD,
SAI2_SDO0, OSPIM_P0O_SCK, EXMC_NCE, MDIO_A3,
TIMER22_ETI, EVENTOUT

Additional: CMPO_IP1

PF11

58

110

Default: PF11

Alternate: SP14_MOSI, SAI1_SD1, EXMC_NRAS, DCI_D12,
TIMER23_CHO, EVENTOUT

Additional: ADCO_IN2

PF12

59

I/10

Default: PF12
Alternate: EXMC_AG6, TIMER23_CH1, EVENTOUT
Additional: ADCO_IN6

PF13

60

I/10

Default: PF13

Alternate: HPDF_DATAING, 12C3_SMBA, EXMC_A7,
TIMER23_CH2, EVENTOUT

Additional: ADC1_IN2

PF14

61

110

Default: PF14

Alternate: HPDF_CKING, I12C3_SCL, SPI4_102, EXMC_AS,
TIMER23_CH3, EVENTOUT

Additional: ADC1_IN6

PF15

62

110

Default: PF15
Alternate: 12C3_SDA, SPI4_103, EXMC_A9, EVENTOUT

PGO

63

110

Default: PGO
Alternate: TIMER31 CHO, OSPIM_P1 104, EXMC_A10,
EVENTOUT

VSS

64

Default: VSS

VDD

65

Default: VDD
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Pin 1/O
Pin Name | Pins Functions description
Type® |Level®@
Default: PG1
PG1 66 I/0 Alternate: TIMER31_CH1, USBHS1_ULPI_D3,
OSPIM_P1_105, EXMC_A11, EVENTOUT
Default: PE7
Alternate: TIMERO_ETI, HPDF_DATAIN2, UART6_RX,
PET 67 Vo OSPIM_PO_l104, EXMC_D4, EVENTOUT
Additional: CMP1_IM7
Default: PE8
PES8 68 I/0 Alternate: TIMERO_MCHO, HPDF_CKIN2, UART6_TX,
OSPIM_PO_105, EXMC_D5, CMP1_OUT, EVENTOUT
Default: PE9
Alternate: TIMERO_CHO, HPDF_CKOUT, SPI3_102,
PE9 69 I/0 UART6_RTS, UART6_DE, OSPIM_PO_l106, EXMC_DS,
EVENTOUT
Additional: CMP1_IPO
VSS 70 - Default: VSS
VDD 71 P - Default: VDD
Default: PE10
Alternate: TIMERO_MCH1, HPDF_DATAIN4, SPI3_I03,
PE10 72 I/0 - - -
UART6_CTS, OSPIM_PO0_107, EXMC_D7, EVENTOUT
Additional: CMP1_IM6
Default: PE11
Alternate: TIMERO_CH1, HPDF_CKIN4, SPI3_NSS,
PE11 73 I/0 SAI1_SD1, OSPIM_P0_CSN, EXMC_D8, TLI_G3®),
EVENTOUT
Additional: CMP1_IP1
Default: PE12
PE12 74 I/0 Alternate: TIMERO_MCH2, HPDF_DATAIN5, SPI3_SCK,
SAI1_SCK1, EXMC_D9, CMP0O_OUT, TLI_B4®), EVENTOUT
Default: PE13
PE13 75 I/0 Alternate: TIMERO_CH2, HPDF_CKIN5, SPI3_MISO,
SAI1_FS1, EXMC_D10, CMP1_OUT, TLI_DE®, EVENTOUT
Default: PE14
PE14 76 I/0 Alternate: TIMERO_CH3, SPI3_MOSI, SAI1_MCLK1,
EXMC_D11, TLI_PIXCLK®, EVENTOUT
Default: PE15
PE15 77 /0 Alternate: TIMERO_BRKINO, TLI_HSYNC®), EXMC_D12,
CMP_MUX_OUT4, TLI_R7®), EVENTOUT
Default: PB10
Alternate: TIMER1_CH2, I2C1_SCL, SPI1_SCK, 12S1_CK,
PB10 78 I/0 HPDF_DATAIN7, USART2_TX, OSPIM_P0O_NCS,
USBHSO0_ULPI_D3, TRIGSEL_OUT2, TLI_G4®),
EVENTOUT
Default: PB11
PB11 79 /0 Alternate: TIMER1_CH3, 12C1_SDA, HPDF_CKIN?7,

USART2_RX, USBHSO_ULPI_D4, ETHO_RMII_TX_EN,
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Pin 1/O
Pin Name | Pins Functions description
Type® |Level®@
USBHS1_SOF, TLI_G5®), EVENTOUT
VCORE 80 P - Default: VCORE
VSS 81 P - Default: VSS
VDDLDO 82 P - Default: VDDLDO
VSS 83 P - Default: VSS
VDD 84 P - Default: VDD
Default: PB12
Alternate: TIMERO_BRKINO, 12C1_SMBA, SPI1_NSS,
12S1_WS, HPDF_DATAIN1, USART2_CK, CAN1_RX,
PB12 85 I/0 5VT - - - -
USBHSO0_ULPI_D5, ETHO_RMII_TXDO0, OSPIM_P0_l00,
CMP_MUX_OUT2, UART4_RX, EVENTOUT
Additional: USBHS1_VBUS
Default: PB13
Alternate: RTC_REFIN, TIMERO_MCHO, OSPIM_PO0_102,
SPI1_SCK, I12S1_CK, HPDF_CKIN1, USART2_CTS,
PB13 86 I/0 5VT - N - -
USBHS1_ID, CAN1_TX, USBHSO_ULPI_DS,
ETHO_RMII_TXD1, SDIO0_DO, DCI_D2, UART4_TX,
EVENTOUT
USBHS1
- 87 I/0 Default: USBHS1_DM
DM
USBHS1
- 88 I/0 Default: USBHS1_DP
DP
Default: PD8
PD8 89 I/0 Alternate: HPDF_CKIN3, USART2_TX, SAI1_CLKO,
RSPDIF_CH1, EXMC_D13, EVENTOUT
Default: PD9
PD9 90 I/0 Alternate: HPDF_DATAIN3, USART2_RX, SAI1_CLK1,
EXMC_D14, EVENTOUT
Default: PD10
PD10 91 I/0 Alternate: HPDF_CKOUT, USART2_CK, SAI1_DAT1,
EXMC_D15, TLI_B3®, EVENTOUT
VDD 92 - Default: VDD
VSS 93 P - Default: VSS
Default: PD11
Alternate: TIMER40_CH1, TIMER7_MCH3, 12C3_SMBA,
PD11 94 I/O
USART2_CTS, SAI1_DAT2, OSPIM_PO0_lO0, SAI1_SDO,
EXMC_A16, EXMC_CLE, EVENTOUT
Default: PD12
Alternate: TIMER41_CH1, TIMER3_CHO, 12C3_SCL,
PD12 95 /0 CAN2_RX®, EDOUT_A, USART2_RTS, USART2_DE,
OSPIM_PO_101, SAI1_FS0, EXMC_A17, EXMC_ALE,
DCI_D12, EVENTOUT
Default: PD13
PD13 96 110 Alternate: TIMER42_CH1, TIMER3_CH1, I12C3_SDA,

CAN2_TX®, EDOUT_B, OSPIM_PO_l03, SAl1_SCKO,
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Pin 1/O
Pin Name | Pins Functions description
Type® |Level®@

EXMC_A18, DCI_D13, EVENTOUT
Default: PD14

PD14 97 I/0 Alternate: TIMER43_CH1, TIMER3_CH2, SPI3_l02,
EDOUT_Z, UART7_CTS, EXMC_DO0, EVENTOUT
Default: PD15

PD15 98 I/0 Alternate: TIMER44_CH1, TIMER3_CH3, SPI3_I03,
UART7_RTS, UART7_DE, EXMC_D1, EVENTOUT

VDD 99 - Default: VDD

VSS 100 - Default: VSS
Default: PJ8

PJ8 101 I/0 Alternate: TIMERO_MCH2, TIMER7_CHO, SPI4_102,
USBHS1_ULPI_STP, UART7_TX, TLI_G1®), EVENTOUT
Default: PJ9

PJ9 102 I/0 Alternate: TIMERO_CH2, TIMER7_MCHO, SPI4_I03,
USBHS1_ULPI_DIR, UART7_RX, TLI_G2®), EVENTOUT
Default: PJ10

PJ10 103 I/0 Alternate: TIMERO_MCH1, TIMER7_CH1, SPI4_MOSI,
USBHS1_ULPI_NXT, TLI_G3®), EVENTOUT
Default: PJ11

PJ11 104 I/0 Alternate: TIMERO_CH1, TIMER7_MCH1, SPI14_MISO,
USBHS1_ULPI_CK, TLI_G4®, EVENTOUT

VDD 105 - Default: VDD

VSS 106 P - Default: VSS
Default: PKO
Alternate: TIMERO_MCHO, TIMER7_CH2, SPI4_SCK,

PKO 107 I/0
USBHS1_ULPI_DO, CMP_MUX_OUTS, TLI_G5®),
EVENTOUT
Default: PK1
Alternate: TIMERO_CHO, TIMER7_MCH2, SPI14_NSS,

PK1 108 I/0 - N .
USBHS1 ULPI_D1, CMP_MUX_OUTS, TLI_G6®),
EVENTOUT
Default: PK2
Alternate: TIMERO_BRKINO, TIMER7_BRKINO,

PK2 109 I/0
USBHS1_ULPI_D2, CMP_MUX_OUT10, TLI_G7®,
EVENTOUT
Default: PG2
Alternate: TIMERO_BRKIN1, TIMER7_BRKINO,

PG2 110 I/0 N N
TIMER31_CH2, SPI1_MISO, USBHS1_ULPI_D4,
CMP_MUX_OUTS5, EXMC_A12, TIMER23_ETI, EVENTOUT
Default: PG3
Alternate: TIMER7_BRKIN2, TIMER31_CH3, SPI1_MOSI,

PG3 111 le] - - -
12S1_SD, USBHS1_ULPI_D5, CMP_MUX_OUTS,
EXMC_A13, TIMER22_ETI, EVENTOUT

VSS 112 P - Default: VSS

VDD 113 - Default: VDD
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. . Pin 110 . _
Pin Name | Pins Functions description
Type® |Level®@
Default: PG4
Alternate: TIMERO_BRKIN2, TIMER7_BRKIN1,
PG4 114 I/0
TIMER31_ETI, USBHS1 _ULPI_D6, CMP_MUX_OUT7,
EXMC_A14, EVENTOUT
Default: PG5
PG5 115 /0 Alternate: TIMERO_ETI, TIMER30_CHO, USBHS1_ULPI_D7,
EXMC_A15, EVENTOUT
Default: PG6
Alternate: TIMER16_BRKINO, TIMER30 CH1,
PG6 116 /0 N -
OSPIM_PO_CSN, EXMC_NE2, DCI_D12, TLI_R7®),
EVENTOUT
Default: PG7
Alternate; EXMC_D28, TIMER30_CH2, SAI0_MCLKO,
PG7 117 /0 - N -
USART5_CK, EXMC_INT, DCI_D13, TLI_PIXCLK®),
EVENTOUT
Default: PG8
Alternate: TIMER7_ETI, TIMER30_CH3, SPI5_NSS,
PG8 118 /0
12S5_WS, USART5_RTS, USART5_DE, RSPDIF_CHZ2,
ETHO_PPS_OUT, EXMC_SDCLK, TLI_G7®, EVENTOUT
VSS 119 P - Default: VSS
VDD50US
B 120 P - Default: VDD50USB
VDD33US
B 121 P - Default: VDD33USB
Default: PC6
Alternate: TIMERO_BRKIN1, TIMER2_CHO, TIMER7_CHO,
PC6 122 /0 HPDF_CKIN3, 12S1_MCK, USART5_TX, SDIO0_DATODIR,
EXMC_NWAIT, SDIO1_D6, SDIO0_D6, DCI_DO,
TLI_HSYNC®), EVENTOUT
Default: PC7
Alternate: TIMERO_CH3, TIMER2_CH1, TIMER7_CH1,
PC7 123 /0 HPDF_DATAIN3, 12S2_MCK, USART5_RX,
SDIO0_DAT123DIR, EXMC_NEO, SDIO1_D7, SDIO0_D7,
DCI_D1, TLI_G6®, EVENTOUT
Default: PC8
Alternate: TRACED1, TIMER2_CH2, TIMER7_CH2,
PC8 124 /0
USART5_CK, UART4_RTS, UART4 _DE, EXMC_NE1,
EXMC_INT, SDIO0_DO, DCI_D2, EVENTOUT
Default: PC9
Alternate: CK_OUT1, TIMERO_MCH3, TIMER2_CH3,
PC9 125 110 TIMER7_CHS3, 12C2_SDA, 12S_CKIN, UART4_CTS,
OSPIM_PO_100, TLI_G3®, SDIO0_D1, DCI_D3, TLI_B2®),
EVENTOUT
VDD 126 P - Default: VDD
Default: PA8
PA8 127 /0

Alternate: CK_OUTO, TIMERO_CHO, TIMER7_BRKIN2,
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12C2_SCL, USARTO_CK, USBHSO0_SOF, UART6_RX,
CMP_MUX_OUT1, TLI_B3®, TLI_R6®, EVENTOUT
Default: PA9
Alternate: TIMERO_CHZ1, 12C2_SMBA, SPI1_SCK, 12S1_CK,
PA9 128 /0 5VT |USARTO_TX, TRIGSEL_IN13, DCI_DO, TLI_R5®,
EVENTOUT
Additional: USBHSO0_VBUS
Default: PA10
Alternate: TIMERO_CH2, USARTO_RX, TRIGSEL IN12,
PA10 129 I/0 5VT N - -
USBHSO_ID, MDIO, TLI_B4®, DCI_D1, TLI_B1®),
EVENTOUT
USBHSO
| 130 I/0 Default: USBHS0_DM
DM
USBHSO
— | 131 I/0 Default: USBHSO_DP
DP
Default: JTMS, SWDIO, PA13
Alternate: TIMERO_BRKIN1, TIMER7_BRKIN1, SPI1_NSS,
PA13 132 /0 12S1_WS, UART3_RX, USARTO_CTS, CANO_RX,
MDIO_A3, EXMC_INT, TRIGSEL_IN10, TLI_R4®),
EVENTOUT
VCORE 133 P - Default: VCORE
VSS 134 P - Default: VSS
VDDLDO 135 P - Default: VDDLDO
VDD 136 P - Default: VDD
VSS 137 P - Default: VSS
Default: JTCK, SWCLK, PA14
Alternate: TLI_G7®), SPI1_SCK, 12S1_CK, UART3_TX,
PA14 138 I/O USARTO_RTS, USARTO_DE, SAI1_FS1, CANO_TX,
MDIO_A4, TIMERO_BRKIN2, TRIGSEL_IN11, TLI_R5®),
EVENTOUT
Default: JTDI, PA15
Alternate: TIMER1_CHO, TIMER1_ETI, SPIO_NSS,
PA15 139 /0 12S0_WS, SPI2_NSS, 12S2_WS, SPI5_NSS, 12S5_WS,
UART3_RTS, UART3_DE, TLI_R3®, UART6_TX, MDIO_AQ,
TRIGSEL_OUTO, TLI_B6®, EVENTOUT
Default: PC10
Alternate: TIMERO_CH3, HPDF_CKIN5, SPI2_SCK,
PC10 140 /0 12S2_CK, USART2_TX, UART3_TX, OSPIM_PO_I01,
TLI_B1®, MDIO_A1, SDIO0_D2, DCI_D8, TLI_R2®),
EVENTOUT
Default: PC11
Alternate: TIMERO_ETI, HPDF_DATAIN5, SPI2_MISO,
PC11 141 I/O
USART2_RX, UART3_RX, OSPIM_PO0_CSN, EXMC_NBL2,
MDIO_A2, SDIO0_D3, DCI_D4, TLI_B4®, EVENTOUT
PC12 142 I/O Default: PC12
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Alternate: TRACED3, EXMC_D6, TIMER14_CHO,
SPI5_SCK, 12S5_CK, SPI2_MOQOSI, 12S2_SD, USART2_CK,
UART4_TX, SDIO0_CK, DCI_D9, TLI_R6®), EVENTOUT
Default: PDO
Alternate: TIMER7_CH2, HPDF_CKING, UART3_RX,

PDO 143 I/0
CANO_RX, EXMC_D2, TRIGSEL_IN3, TLI_B1®),
EVENTOUT
Default: PD1

PD1 144 I/0 Alternate: HPDF_DATAING6, UART3_TX, CANO_TX,
EXMC_D3, TRIGSEL_IN6, EVENTOUT
Default: PD2
Alternate: TRACED2, EXMC_D7, TIMER2_ETI,

PD2 145 I/0 - -
TIMER14_BRKINO, UART4_RX, TLI_B7®), SDIO0_CMD,
DCI_D11, TLI_B2®, EVENTOUT
Default: PD3

PD3 146 fe} Alternate: HPDF_CKOUT, SPI1_SCK, 12S1_CK,
USARTL1_CTS, EXMC_CLK, DCI_D5, TLI_G7®, EVENTOUT
Default: PD4

PD4 147 I/0 Alternate: TIMER7_MCH3, USART1_RTS, USART1_DE,
OSPIM_PO_l104, EXMC_NOE, EVENTOUT
Default: PD5

PD5 148 le} Alternate: TIMER7_CH3, USART1_TX, OSPIM_PO_IO5,
EXMC_NWE, EVENTOUT
Default: PD6
Alternate: SAI1_DATO, SAIO_DATO, HPDF_CKIN4,

PD6 149 I/0 HPDF_DATAIN1, SPI2_MOSI, 12S2_SD, SAI0_SDO,
USART1_RX, SAI2_SD0, OSPIM_PO0_l0O6, SDIO1_CK,
EXMC_NWAIT, DCI_D10, TLI_B2®, EVENTOUT
Default: PD7
Alternate: HPDF_DATAIN4, SPI0_MOSI, 12S0_SD,

PD7 150 I/0 HPDF_CKIN1, USART1_CK, RSPDIF_CHO,
OSPIM_PO_107, SDIO1_CMD, EXMC_NEO, EXMC_NCE,
EVENTOUT

VSS 151 P - Default: VSS

VDD 152 - Default: VDD
Default: PG9
Alternate: EXMC_D30, CAN2_TX®, TIMER7_BRKIN1,

PG9 153 I/0 TIMER30_ETI, SPI0_MISO, USART5_RX, RSPDIF_CHS3,
OSPIM_PO_l086, SAI1_FS1, SDIO1_DO0, EXMC_NE1,
DCI_VSYNC, EVENTOUT
Default: PG10
Alternate: EXMC_D31, CAN2_RX®, OSPIM_P1_086,

PG10 154 I/0
SPIO_NSS, 1250 WS, TLI_G3®), SAI1_SD1, SDIO1_D1,
EXMC_NE2, DCI_D2, TLI_B2®, EVENTOUT

PG11 155 I/0 Default: PG11
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Alternate: EXMC_D29, SPIO_SCK, 12S0_CK, RSPDIF_CHO0,
OSPIM_P1_107, SDIO1_D2, ETHO_RMII_TX_EN, DCI_D3,
TLI_B3®), EVENTOUT

Default: PG12

Alternate: OSPIM_P1_CSN, SPI5_MISO, USART5_RTS,
PG12 156 I/O USART5_DE, RSPDIF_CH1, TLI_B4®), SDIO1_D3,
ETHO_RMII_TXD1, EXMC_NE3, TIMER22_CHO, TLI_B1®,
EVENTOUT

Default: PG13

Alternate: TRACEDO, SPI5_SCK, 12S5_CK, USART5_CTS,
TIMER44_CHO, SDIO1_D6, ETHO_RMII_TXDO0, EXMC_A24,
TIMER22_CH1, TLI_R0O®, EVENTOUT

Default: PG14

Alternate: TRACED1, SPI5_MOSI, 12S5_SD, USART5_TX,

PG13 157 I/0

PG14 158 I/0 TIMER44_MCHO, OSPIM_PO0_I07, SDIO1_D7,
ETHO_RMII_TXD1, EXMC_A25, TIMER22_CH2, TLI_B0®,
EVENTOUT

VSS 159 P - Default: VSS

VDD 160 P - Default: VDD
Default: PG15

PG15 161 I/0 Alternate: USART5_CTS, TIMER44_BRKINO,

EXMC_SDNCAS, DCI_D13, EVENTOUT

Default: JTDO, PB3

Alternate: TRACESWO, TIMER1_CH1, TLI_PIXCLK®,
PB3 162 I/0 SPIO_SCK, 12S0_CK, SPI2_SCK, 12S2_CK, SPI5_SCK,
12S5_CK, SDIO1_D2, CTC_SYNC, UART6_RX, MDIO_A4,
TRIGSEL_OUT7, TIMER23_ETI, EVENTOUT

Default: NJTRST, PB4

Alternate: TIMER15_BRKINO, TIMER2_CHO, SPI0O_MISO,
SPI2_MISO, SPI1_NSS, 12S1_WS, SPI5_MISO, SDIO1_D3,
UART6_TX, TRIGSEL_OUT6, EVENTOUT

Default: PB5

Alternate: TIMER16_BRKINO, TIMER2_CH1, TLI_B5®),
12C0_SMBA, SPI0_MOSI, 12S0_SDO, 12C3_SMBA,
SPI2_MOSI, 12S2_SDO, SPI5_MOSI, 12S5_SDO, CAN1_RX,
USBHSO0_ULPI_D7, ETHO_PPS_OUT, EXMC_SDCKE1,
DCI_D10, UART4_RX, EVENTOUT

Default: PB6

Alternate: TIMER15_MCHO, TIMER3_CHO, EXMC_D11,
PB6 165 I/0 12C0_SCL, 12C3_SCL, USARTO_TX, CAN1_TX,
OSPIM_PO_CSN, HPDF_DATAIN5, EXMC_SDNE1,
DCI_D5, UART4_TX, EVENTOUT

Default: PB7

Alternate: TIMER16_MCHO, TIMER3_CH1, 12C0_SDA,
I2C3_SDA, USARTO_RX, HPDF_CKIN5, EXMC_NL,
EXMC_NADV, DCI_VSYNC, EVENTOUT

PB4 163 IO

PBS 164 I/10

PB7 166 IO
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Additional: PVD_IN

BOOT 167 I/0 Default: BOOT

Default: PB8

Alternate: TIMER15_CHO, TIMER3_CH2, HPDF_CKIN?7,
PB8 168 I/0 12C0_SCL, 12C3_SCL, SDIO0_CKIN, UART3_RX,

CANO_RX, SDIO1_D4, SDIO0_D4, DCI_D6, TLI_B6®),

EVENTOUT

Default: PB9

Alternate: TIMER16_CHO, TIMER3_CH3, HPDF_DATAIN7,
PB9 169 I/0 I2C0O_SDA, SPI1_NSS, 12S1_WS, I12C3_SDA,

SDIO0_CMDDIR, UART3_TX, CANO_TX, SDIO1_D5,
12C3_SMBA, SDIO0_D5, DCI_D7, TLI_B7®, EVENTOUT

Default: PEO
PEO 170 /10 Alternate: TIMER3_ETI, UART7_RX, SAI1_MCLKO,
EXMC_NBLO, DCI_D2, TLI_R0®, EVENTOUT
Default: PE1
PE1 171 110 Alternate: UART7_TX, EXMC_NBL1, DCI_D3, TLI_R6®),
EVENTOUT
VCORE 172 P - Default: VCORE
VSS 173 P - Default: VSS
PDR_ON 174 P - Default: PDR_ON
VvVDDLDO 175 P - Default: VDDLDO
VDD 176 P - Default: VDD

(1) Type: | =input, O = output, P = power.
(2) /O Level: 5VT =5V tolerant.
(3) Functions are available on GD32H737lIxx / GD32H7371Mxx devices only.

2.6.2. GD32H737Zx LQFP144 pin definitions

Table 2-4. GD32H737Zx LQFP144 pin definitions

Pin I/O
Pin Name | Pins Functions description
Type® |Level@

Default: PE2
Alternate: TRACECK, SAIO0_CLKO, SPI3_SCK,

PE2 ! Vo SAI0O_MCLKO, SAI2_MCLKO, OSPIM_P0_102, SAI2_CLKO,
EXMC_A23, EVENTOUT
Default: PE3

PE3 2 I/0 Alternate: TRACEDO, TIMER14_BRKINO, SAI0_SD1,
SAI2_SD1,EXMC_A19, DCI_PIXCLK, EVENTOUT
Default: PE4

PE4 3 1’10 Alternate: TRACED1, TIMERO_BRKIN1, SAI0_DAT1,

HPDF_DATAIN3, TIMER14_MCHO, SPI3_NSS, SAIO_FSO0,
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110
Level®

Functions description

SAI2_FS0, SAI2_DAT1, EXMC_A20, DCI_D4, TLI_B0®,
EVENTOUT

PES

11O

Default: PE5

Alternate: TRACED2, SAI0O_CLK1, HPDF_CKINS3,
TIMER14_CHO, SPI3_MISO, SAI0_SCKO, SAI2_SCKO,
SAI2_CLK1, EXMC_A21, DCI_D6, TLI_G0®, EVENTOUT

PEG6

IO

Default: PE6

Alternate: TRACED3, TIMERO_BRKIN2, SAI0O_DATO,
TIMER14_CH1, SPI3_MOSI, SAI0O_SDO , SAI2_SDO,
SAI2_DATO0, SAI1_MCLK1, CMP_MUX_OUT3 , EXMC_A22,
DCI_D7, TLI_G1®, EVENTOUT

VBAT

Default: VBAT

PC13

110

Default: PC13
Alternate: EVENTOUT
Additional: RTC_TAMPO, RTC_TS, WKUP3, RTC_OUT

PC14-
0SC32IN

110

Default: PC14
Alternate: EVENTOUT
Additional: OSC32IN

PC15-
0SC320U
T

110

Default: PC15
Alternate: EVENTOUT
Additional: OSC320UT

PFO

10

110

Default: PFO
Alternate: 12C1_SDA, USBHSO_ULPI_D4, OSPIM_P1_100,
EXMC_AO, TIMER22_CHO, EVENTOUT

PF1

11

11O

Default: PF1
Alternate: 12C1_SCL, USBHSO_ULPI_D5, OSPIM_P1 101,
EXMC_A1, TIMER22_CH1, EVENTOUT

PF2

12

11O

Default: PF2
Alternate: 12C1_SMBA, USBHSO _ULPI_D6, OSPIM_P1 102,
EXMC_A2, TIMER22_CH2, EVENTOUT

PF3

13

I/10

Default: PF3

Alternate: OSPIM_P1_ 103, EXMC_AS3, TIMER22_CHS,
EVENTOUT

Additional: ADC2_IN5

PF4

14

110

Default: PF4

Alternate: TIMERO_MCH1, TIMER7_MCH1, USARTO_TX,
HPDF_DATAIN2, USART2_RTS, USART2_DE,
UART3_RTS, UART3_DE, OSPIM_P1_SCK, SDIO1_DoO,
EXMC_A4, TRIGSEL_OUT1, TLI_PIXCLK®), EVENTOUT
Additional: ADC2_IN9

PF5

15

110

Default: PF5

Alternate: TIMERO_MCH2, TIMER7_MCH2, USARTO_RX,
HPDF_CKIN2, UART3_CTS, SDIO1_D1, EXMC_AS5,
TRIGSEL_OUTS5, TLI_G7®, EVENTOUT

Additional: ADC2_IN4

VSS

16

Default: VSS
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Type® |Level®@
VDD 17 P - Default: VDD
Default: PF6
Alternate: TIMER15 CHO, CAN2_RX®, SPI4_NSS,
PF6 18 I/0 SAIO_SD1, UART6_RX, SAI2_SD1, OSPIM_PO0_I03,
EXMC_D24, TIMER22_CHO, EVENTOUT
Additional: ADC2_IN8
Default: PF7
Alternate: TIMER16_CHO, CAN2_TX®, SPI4_SCK,
PF7 19 I/0 SAI0_MCLK1, UART6_TX, SAI2_MCLK1, OSPIM_PO_l102,
EXMC_D25, TIMER22_CH1, EVENTOUT
Additional: ADC2_IN3
Default: PF8
Alternate: TIMER15_MCHO, SPI14_MISO, SAI0_SCK1,
PF8 20 I/0 UART6_RTS, UART6_DE, SAI2_SCK1, OSPIM_P0_IOO0,
EXMC_D26, TIMER22_CH2, EVENTOUT
Additional: ADC2_IN7
Default: PF9
Alternate: TIMER16_MCHO, SPI14_MOSI, SAI0_FS1,
PF9 21 I/0 UART6_CTS, SAI2_FS1, OSPIM_PO0_lO1, EXMC_D27,
TIMER22_CH3, EVENTOUT
Additional: ADC2_IN2
Default: PF10
Alternate: TIMER15_BRKINO, SAIO_DAT2, OSPIM_P0_SCK,
PF10 22 I/0 " N - -
SAI2_DAT2, DCI_D11, TLI_DE®, EVENTOUT
Additional: ADC2_IN6
PHO- Default: PHO
23 /0 Alternate: EVENTOUT
OSCIN Additional: OSCIN
PH1- Default: PH1
24 I/0 Alternate: EVENTOUT
OScouT Additional: OSCOUT
NRST 25 - - Default: NRST
Default: PCO
Alternate: EXMC_D12, HPDF_CKINO, HPDF_DATAIN4,
TIMER40_CHO, SAI1_FS1, EXMC_A25,
PCO 26 I/0
USBHSO_ULPI_STP, TLI_G2®, EXMC_SDNWE,
TRIGSEL_IN8, TLI_R5®), EVENTOUT
Additional: ADC012_IN10
Default: PC1
Alternate: TRACEDO, SAI2_DATO, SAI0O_DATO,
HPDF_DATAINO, HPDF_CKIN4, SPI1_MOSI, 12S1_SD,
PC1 27 I/0 SAI0_SDO, TIMER40_MCHO, SAI2_SDO0, SDIO1_CK,
OSPIM_PO0_l04, ETHO_MDC, MDC, TRIGSEL_IN9,
TLI_G5®), EVENTOUT
Additional: ADC012_IN11, RTC_TAMP2, WKUP5
PC2_C 28 I/0 Default: PC2_C
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Pin Name | Pins Functions description
Type® |Level®@

Additional: ADC2_INO

Default: PC3_C

Additional: ADC2_IN1

- Default: VDD

- Default: VSSA

- Default: VREFP

- Default: VDDA

Default: PAO

Alternate: TIMER1_CHO, TIMER1_ETI, TIMER4_CHO,
TIMER7_ETI, TIMER14_BRKINO, SPI5_NSS, 12S5_WS,
OSPIM_PO_l06, USART1_CTS, UART3_TX, SDIO1_CMD,
SAI1l_SD1, EXMC_A19, TRIGSEL_INO , EVENTOUT
Additional: ADCO_IN16, WKUPO

Default: PA1

Alternate: TIMER1_CH1, TIMER4_CH1, TIMER14_MCHO,
USART1_RTS, USART1_DE, UART3_RX, OSPIM_PO0O_I0O3,
SAI1_MCLK1, ETHO_RMII_REF_CLK, TRIGSEL_IN1,
TLI_R2®), EVENTOUT

Additional: ADCO_IN17

Default: PA2

Alternate: TIMER1_CH2, TIMER4_CH2, TIMER14_CHO,
PA2 36 I/0 OSPIM_PO_l00, USART1_TX, SAI1_SCK1, ETHO_MDIO,
MDIO, TRIGSEL_IN7, TLI_R1®, EVENTOUT

Additional: ADC01_IN14, WKUP1

Default: PA3

Alternate: TIMER1_CH3, TIMER4_CH3, TIMER14_CH1,
12S5_MCK, OSPIM_P0Q_102, USART1_RX, TLI_B2®),
USBHSO0_ULPI_DO, OSPIM_P0_SCK, TRIGSEL_IN4,
TLI_B5®), EVENTOUT

Additional: ADC01_IN15

VSS 38 P - Default: VSS

VDD 39 P - Default: VDD

Default: PA4

Alternate: TIMER4_ETI, SPIO_NSS, 12S0_WS, SPI2_NSS,
PA4 40 I/0 12S2_WS, USART1_CK, SPI5_NSS, 12S5 WS, EXMC_DS8,
DCI_HSYNC, TLI_VSYNC®, EVENTOUT

Additional: ADC01_IN18, DACO_OUTO

Default: PA5

Alternate: TIMER1_CHO, TIMER1_ETI, TIMER7_MCHO,
SPIO_SCK, 12S0_CK, SPI5_SCK, 12S5_CK,
USBHSO0_ULPI_CK, MDIO_A0, EXMC_D9, TLI_R4®),
EVENTOUT

Additional: ADCO01_IN19, DACO_OUT1

Default: PA6

Alternate: TIMERO_BRKINO, TIMER2_CHO,

PC3_C 29 I/0

VDD 30
VSSA 31
VREFP 32
VDDA 33

T |0 |0 |T

PAO 34 l[e}

PAl 35 I/0

PA3 37 I/10

PAS 41 I/0

PAG6 42 IO

41



2

GigaDevice

GD32H737xx Datasheet
Pin 1/O
Pin Name | Pins Functions description
Type® |Level®@
TIMER7_BRKINO, SPI0_MISO, OSPIM_PO0_I03,
SPI5_MISO, CMP_MUX_OUTO0, MDIO_MDC, DCI_PIXCLK,
TLI_G2®), EVENTOUT
Additional: ADCO1_IN3
Default: PA7
Alternate: TIMERO_MCHO, TIMER2_CH1, TIMER7_MCHO,
SPIO_MOSI, 12S0_SD, SPI5_MOSI, 12S5_SD,
PA7 43 I/0 - _ - —
OSPIM_PO_l02, ETHO_RMII_CRS_DV, EXMC_SDNWE,
TRIGSEL_IN5, TLI_VSYNC®, EVENTOUT
Additional: ADCO1_IN7
Default: PC4
Alternate: PMU_DEEPSLEEP, EXMC_A22, HPDF_CKINZ2,
PC4 44 I/0 12S0_MCK, TIMER41_CHO, RSPDIF_CH2, SDIO1_CKIN,
ETHO_RMII_RXDO0, EXMC_SDNEQ, TLI_R7®, EVENTOUT
Additional: ADC01_IN4, CMPO_IM7
Default: PC5
Alternate: PMU_SLEEP, SAI2_DAT2, SAIO_DAT?2,
HPDF_DATAIN2, TIMER41_MCHO, RSPDIF_CH3,
PCS 45 Vo ETHO_RMII_RXD1, EXMC_SDCKEO, CMP0O_OUT,
TLI_DE®, EVENTOUT
Additional: ADC01_IN8
Default: PBO
Alternate: TIMERO_MCH1, TIMER2_CH2, TIMER7_MCH1,
OSPIM_PO_|01, HPDF_CKOUT, UART3_CTS, TLI_R3®),
PBO 46 Vo USBHSO_ULPI_D1, MDIO_A1, TRIGSEL_OUT3, TLI_G1®,
EVENTOUT
Additional: ADC01_IN9, CMPOQ_IPO
Default: PB1
Alternate: TIMERO_MCH2, TIMER2_CH3, TIMER7_MCH2,
OSPIM_PO_I00, HPDF_DATAIN1, TLI_R6®),
PB1 47 I/0 S . —
USBHSO0_ULPI_D2, MDIO_A2, TRIGSEL_OUT4, TLI_G0®),
EVENTOUT
Additional: ADCO1_IN5, CMPO_IM6
Default: PB2
Alternate: RTC_OUT, SAI2_DATO, SAI0O_DATO0, EXMC_D10,
HPDF_CKIN1, SAI0O_SDO, SPI2_MOSI, 12S2_SD,
PB2 48 I/0 - - - -
SAI2_SDO0, OSPIM_PQO_SCK, EXMC_NCE, MDIO_A3,
TIMER22_ETI, EVENTOUT
Additional: CMPO_IP1
Default: PF11
Alternate: SPI4_MOSI, SAI1_SD1, EXMC_NRAS, DCI_D12,
PF11 49 I/0 . - - -
TIMER23_CHO, EVENTOUT
Additional: ADCO_IN2
Default: PF12
PF12 50 I/0 Alternate: EXMC_A6, TIMER23_CH1, EVENTOUT

Additional: ADCO_IN6
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VSS 51 P - Default: VSS
VDD 52 P - Default: VDD
Default: PF13
Alternate: HPDF_DATAINSG, I12C3_SMBA, EXMC_A7,
PF13 53 I/0
TIMER23_CH2, EVENTOUT
Additional: ADC1_IN2
Default: PF14
Alternate: HPDF_CKING, I12C3_SCL, SPI4_102, EXMC_AS,
PF14 54 I/0 - - - -
TIMER23_CH3, EVENTOUT
Additional: ADC1_IN6
Default: PF15
PF15 55 I/0
Alternate: 12C3_SDA, SPI4_103, EXMC_A9, EVENTOUT
Default: PGO
PGO 56 I/0 Alternate: TIMER31_CHO, OSPIM_P1_104, EXMC_A10,
EVENTOUT
Default: PG1
PG1 57 I/0 Alternate: TIMER31_CH1, OSPIM_P1_105, EXMC_A11,
EVENTOUT
Default: PE7
Alternate: TIMERO_ETI, HPDF_DATAIN2, UART6_RX,
PE7 58 I/0 N N -
OSPIM_PO_104, EXMC_D4, EVENTOUT
Additional: CMP1_IM7
Default: PE8
PES8 59 I/0 Alternate: TIMERO_MCHO, HPDF_CKIN2, UART6_TX,
OSPIM_PO_105, EXMC_D5, CMP1_OUT, EVENTOUT
Default: PE9
Alternate: TIMERO_CHO, HPDF_CKOUT, SPI3_102,
PE9 60 I/0 UART6_RTS, UART6_DE, OSPIM_PO_l06, EXMC_DS6,
EVENTOUT
Additional: CMP1_IPO
VSS 61 P - Default: VSS
VDD 62 - Default: VDD
Default: PE10
Alternate: TIMERO_MCH1, HPDF_DATAIN4, SPI3_103,
PE10 63 I/0
UART6_CTS, OSPIM_PO0_I07, EXMC_D7, EVENTOUT
Additional: CMP1_IM6
Default: PE11
Alternate: TIMERO_CH1, HPDF_CKIN4, SPI3_NSS,
PE11 64 I/0 SAI1_SD1, OSPIM_P0_CSN, EXMC_D8, TLI_G3®),
EVENTOUT
Additional: CMP1_IP1
Default: PE12
PE12 65 I/O Alternate: TIMERO_MCH2, HPDF_DATAINS, SPI3_SCK,
SAI1_SCK1, EXMC_D9, CMPO_OUT, TLI_B4®, EVENTOUT
Default: PE13
PE13 66 I/0

Alternate: TIMERO_CH2, HPDF_CKIN5, SPI3_MISO,
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Pin 1/O
Pin Name | Pins Functions description
Type® |Level®@
SAI1_FS1, EXMC_D10, CMP1_OUT, TLI_DE®, EVENTOUT
Default: PE14
PE14 67 I/0 Alternate: TIMERO_CH3, SPI3_MOSI, SAI1_MCLK1,
EXMC_D11, TLI_PIXCLK®, EVENTOUT
Default: PE15
PE15 68 I/0 Alternate: TIMERO_BRKINO, TLI_HSYNC®), EXMC_D12,
CMP_MUX_OUT4, TLI_R7®, EVENTOUT
Default: PB10
Alternate: TIMER1_CH2, I2C1_SCL, SPI1_SCK, 12S1_CK,
PB10 69 I/0 HPDF_DATAIN7, USART2_TX, OSPIM_PO_NCS,
USBHSO0_ULPI_D3, TRIGSEL_OUT2, TLI_G4®),
EVENTOUT
Default: PB11
Alternate: TIMER1_CH3, 12C1_SDA, HPDF_CKIN7,
PB11 70 le}
USART2_RX, USBHSO_ULPI_D4, ETHO_RMII_TX_EN,
TLI_G5®), EVENTOUT
VCORE 71 - Default: VCORE
VDD 72 P - Default: VDD
Default: PB12
Alternate: TIMERO_BRKINO, 12C1_SMBA, SPI1_NSS,
PB12 73 le} 5VT [I2S1_WS, HPDF_DATAIN1, USART2_CK, CAN1_RX,
USBHSO0_ULPI_D5, ETHO_RMII_TXDO0, OSPIM_PO0_100,
CMP_MUX_OUT2, UART4_RX, EVENTOUT
Default: PB13
Alternate: RTC_REFIN, TIMERO_MCHO, OSPIM_PO0_102,
PB13 74 1’10 5VT |[SPI1_SCK, I12S1_CK, HPDF_CKIN1, USART2_CTS,
CAN1_TX, USBHSO_ULPI_D6, ETHO_RMII_TXD1,
SDIO0_DO, DCI_D2, UART4_TX, EVENTOUT
Default: PB14
Alternate: TIMERO_MCH1, TIMER7_MCH1, USARTO_TX,
PB14 75 1’10 SPI1_MISO, HPDF_DATAIN2, USART2_RTS, USART2_DE,
UART3_RTS, UART3_DE, SDIO1_D0, EXMC_D10,
TRIGSEL_OUT1, TLI_PIXCLK®, EVENTOUT
Default: PB15
Alternate: RTC_REFIN, TIMERO_MCH2, TIMER7_MCH?2,
PB15 76 /0 USARTO_RX, SPI1_MOSI, 12S1_SD, HPDF_CKINZ2,
UART3_CTS, SDIO1_D1, EXMC_D11, TRIGSEL_OUTS5,
TLI_G7®), EVENTOUT
Default: PD8
PD8 77 1’10 Alternate: HPDF_CKIN3, USART2_TX, SAI1_CLKO,
RSPDIF_CH1, EXMC_D13, EVENTOUT
Default: PD9
PD9 78 1’10 Alternate: HPDF_DATAIN3, USART2_RX, SAI1_CLK1,
EXMC_D14, EVENTOUT
Default: PD10
PD10 79 I/0

Alternate: HPDF_CKOUT, USART2_CK, SAI1_DAT1,
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Pin 1/O
Pin Name | Pins Functions description
Type® |Level®@
EXMC_D15, TLI_B3®, EVENTOUT
Default: PD11
Alternate: TIMER40_CH1, TIMER7_MCH3, 12C3_SMBA,
PD1L 80 o USART2_CTS, SAI1_DAT2, OSPIM_PO0_l00, SAI1_SDO,
EXMC_A16, EXMC_CLE, EVENTOUT
Default: PD12
Alternate: TIMER41_CH1, TIMER3_CHO, I12C3_SCL,
PD12 81 I/0 CAN2_RX®, EDOUT_A, USART2_RTS, USART2_DE,
OSPIM_PO_101, SAI1_FS0, EXMC_A17, EXMC_ALE,
DCI_D12, EVENTOUT
Default: PD13
Alternate: TIMER42_CH1, TIMER3_CH1, I12C3_SDA,
PD13 82 I/0 - — -
CAN2_TX®, EDOUT_B, OSPIM_PO0_l03, SAI1_SCKO,
EXMC_A18, DCI_D13, EVENTOUT
VSS 83 P - Default: VSS
VDD 84 - Default: VDD
Default: PD14
PD14 85 I/0 Alternate: TIMER43_CH1, TIMER3_CH2, SPI3_IO2,
EDOUT_Z, UART7_CTS, EXMC_DO0, EVENTOUT
Default: PD15
PD15 86 le} Alternate: TIMER44_CH1, TIMER3_CH3, SPI3_IO3,
UART7_RTS, UART7_DE, EXMC_D1, EVENTOUT
Default: PG2
PG 87 Vo Alternate: TIMERO_BRKIN1, TIMER7_BRKINO,
TIMER31_CH2, SPI1_MISO, CMP_MUX_OUTS5,
EXMC_A12, TIMER23_ETI, EVENTOUT
Default: PG3
Alternate: TIMER7_BRKIN2, TIMER31_CH3, SPI1_MOSI,
PG3 88 Vo 12S1_SD, CMP_MUX_OUT6, EXMC_A13, TIMER22_ET],
EVENTOUT
Default: PG4
PG4 89 I/0 Alternate: TIMERO_BRKIN2, TIMER7_BRKIN1,
TIMER31_ETI, CMP_MUX_OUT7, EXMC_A14, EVENTOUT
Default: PG5
PG5 90 I/0 Alternate: TIMERO_ETI, TIMER30_CHO, EXMC_A15,
EVENTOUT
Default: PG6
Alternate: TIMER16_BRKINO, TIMER30_CH1,
PG6 91 1’10
OSPIM_P0O_CSN, EXMC_NE2, DCI_D12, TLI_R7®),
EVENTOUT
Default: PG7
Alternate;: EXMC_D28, TIMER30_CH2, SAI0O_MCLKO,
PG7 92 I/0 - N .
USART5_CK, EXMC_INT, DCI_D13, TLI_PIXCLK®),
EVENTOUT
Default: PG8
PG8 93 I/0

Alternate: TIMER7_ETI, TIMER30_CH3, SPI5_NSS,
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Pin 1/O
Pin Name | Pins Functions description
Type® |Level®@
12S5_WS, USART5_RTS, USART5_DE, RSPDIF_CH2,
ETHO_PPS_OUT, EXMC_SDCLK, TLI_G7®, EVENTOUT
VSS 94 P - Default: VSS
VDD33US
B 95 P - Default: VDD33USB
Default: PC6
Alternate: TIMERO_BRKIN1, TIMER2_CHO, TIMER7_CHO,
PC6 96 1’0 HPDF_CKINS3, 12S1_MCK, USART5_TX, SDIO0_DATODIR,
EXMC_NWAIT, SDIO1_D6, SDIO0_D6, DCI_DO,
TLI_HSYNC®, EVENTOUT
Default: PC7
Alternate: TIMERO_CHS3, TIMER2_CH1, TIMER7_CH]1,
PC7 97 I/0 HPDF_DATAIN3, 12S2_MCK, USART5_RX,
SDIO0_DAT123DIR, EXMC_NEO, SDIO1_D7, SDIO0_D7,
DCI_D1, TLI_G6®), EVENTOUT
Default: PC8
Alternate: TRACED1, TIMER2_CH2, TIMER7_CH2,
PC8 98 Vo USART5_CK, UART4_RTS, UART4_DE, EXMC_NE1,
EXMC_INT, SDIO0_DO, DCI_D2, EVENTOUT
Default: PC9
Alternate: CK_OUT1, TIMERO_MCH3, TIMER2_CHS,
PC9 99 1’10 TIMER7_CHS3, 12C2_SDA, 12S_CKIN, UART4_CTS,
OSPIM_PO_100, TLI_G3®), SDIO0_D1, DCI_D3, TLI_B2®),
EVENTOUT
Default: PA8
Alternate: CK_OUTO, TIMERO_CHO, TIMER7_BRKIN2,
PA8 100 I/0
12C2_SCL, USARTO_CK, USBHSO_SOF, UART6_RX,
CMP_MUX_OUTL1, TLI_B3®), TLI_R6®), EVENTOUT
Default: PA9
Alternate: TIMERO_CH1, 12C2_SMBA, SPI1_SCK, 12S1_CK,
PA9 101 I/0 5VT |USARTO_TX, TRIGSEL_IN13, DCI_DO, TLI_R5®),
EVENTOUT
Additional: USBHS0_VBUS
Default: PA10
Alternate: TIMERO_CH2, USARTO_RX, TRIGSEL_IN12,
PA10 102 I/0 5VT
USBHSO_ID, MDIO, TLI_B4®, DCI_D1, TLI_B1®),
EVENTOUT
USBHSO
~ | 103 I/0 Default: USBHSO_DM
DM
USBHSO
| 104 I/0 Default: USBHSO_DP
DP
Default: JTMS, SWDIO, PA13
Alternate: TIMERO_BRKIN1, TIMER7_BRKIN1, SPI1_NSS,
PA13 105 I/0 - N -

12S1_WS, UART3_RX, USARTO_CTS, CANO_RX,
MDIO_A3, EXMC_INT, TRIGSEL_IN10, TLI_R4®),
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Pin 1/O
Pin Name | Pins Functions description
Type® |Level®@
EVENTOUT
VCORE 106 - Default: VCORE
VSS 107 - Default: VSS
VDD 108 P - Default: VDD
Default: JTCK, SWCLK, PA14
Alternate: TLI_G7®), SPI1_SCK, 12S1_CK, UART3_TX,
PA14 109 I/0 USARTO_RTS, USARTO_DE, SAI1_FS1, CANO_TX,
MDIO_A4, TIMERO_BRKIN2, TRIGSEL_IN11, TLI_R5®),
EVENTOUT
Default: JTDI, PA15
Alternate: TIMER1_CHO, TIMER1_ETI, SPI0O_NSS,
PA15 110 I/0 12S0_WS, SPI2_NSS, 12S2_WS, SPI5_NSS, 12S5_WS,
UART3_RTS, UART3_DE, TLI_R3®, UART6_TX, MDIO_AQ,
TRIGSEL_OUTO, TLI_B6®, EVENTOUT
Default: PC10
Alternate: TIMERO_CH3, HPDF_CKIN5, SPI2_SCK,
PC10 111 I/0 12S2_CK, USART2_TX, UART3_TX, OSPIM_PO0_IO1,
TLI_B1®), MDIO_A1, SDIO0_D2, DCI_DS8, TLI_R2®),
EVENTOUT
Default: PC11
Alternate: TIMERO_ETI, HPDF_DATAINS5, SPI2_MISO,
PC11 112 I/0
USART2_RX, UART3_RX, OSPIM_P0_CSN, EXMC_NBL2,
MDIO_A2, SDIO0_D3, DCI_D4, TLI_B4®), EVENTOUT
Default: PC12
Alternate: TRACED3, EXMC_D6, TIMER14_CHO,
PC12 113 I/0 - N
SPI5_SCK, 12S5_CK, SPI2_MOQOSI, 12S2_SD, USART2_CK,
UART4_TX, SDIO0_CK, DCI_D9, TLI_R6®), EVENTOUT
Default: PDO
Alternate: TIMER7_CH2, HPDF_CKING, UART3_RX,
PDO 114 I/0
CANO_RX, EXMC_D2, TRIGSEL_IN3, TLI_B1®),
EVENTOUT
Default: PD1
PD1 115 I/0 Alternate: HPDF_DATAING6, UART3_TX, CANO_TX,
EXMC_D3, TRIGSEL_IN6, EVENTOUT
Default: PD2
Alternate: TRACED2, EXMC_D7, TIMER2_ETI,
PD2 116 I/0 - -
TIMER14_BRKINO, UART4_RX, TLI_B7®), SDIO0_CMD,
DCI_D11, TLI_B2®, EVENTOUT
Default: PD3
PD3 117 I/0 Alternate: HPDF_CKOUT, SPI1_SCK, 12S1_CK,
USART1_CTS, EXMC_CLK, DCI_D5, TLI_G7®), EVENTOUT
Default: PD4
PD4 118 I/0 Alternate: TIMER7_MCH3, USART1_RTS, USART1_DE,
OSPIM_POQ_104, EXMC_NOE, EVENTOUT
D5 119 /o Default: PD5

Alternate: TIMER7_CH3, USART1_TX, OSPIM_PO_IO5,
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Pin 1/O
Pin Name | Pins Functions description
Type® |Level®@
EXMC_NWE, EVENTOUT
VSS 120 - Default: VSS
VDD 121 - Default: VDD
Default: PD6
Alternate: SAI1_DATO, SAIO_DATO, HPDF_CKIN4,
PD6 122 I/0 HPDF_DATAIN1, SPI2_MOSI, 12S2_SD, SAI0_SDO,
USART1_RX, SAI2_SD0, OSPIM_PO0_lO6, SDIO1_CK,
EXMC_NWAIT, DCI_D10, TLI_B2®, EVENTOUT
Default: PD7
Alternate: HPDF_DATAIN4, SPI0_MOSI, 12S0_SD,
PD7 123 I/0 HPDF_CKIN1, USART1_CK, RSPDIF_CHO,
OSPIM_PO_l07, SDIO1_CMD, EXMC_NEO, EXMC_NCE,
EVENTOUT
Default: PG9
Alternate: EXMC_D30, CAN2_TX®), TIMER7_BRKIN1,
PG9 124 I/0 TIMER30_ETI, SPI0_MISO, USART5_RX, RSPDIF_CHS3,
OSPIM_PO_106, SAI1_FS1, SDIO1_DO0, EXMC_NE1,
DCI_VSYNC, EVENTOUT
Default: PG10
Alternate: EXMC_D31, CAN2_RX®, OSPIM_P1_106,
PG10 125 I/0 - y - -
SPIO_NSS, 12S50_WS, TLI_G3®, SAI1_SD1, SDIO1_D1,
EXMC_NE2, DCI_D2, TLI_B2®, EVENTOUT
Default: PG11
Alternate: EXMC_D29, SPIO_SCK, 12S0_CK, RSPDIF_CHO,
PG11 126 I/0
OSPIM_P1_107, SDIO1_D2, ETHO_RMII_TX_EN, DCI_D3,
TLI_B3®), EVENTOUT
Default: PG12
Alternate: OSPIM_P1_CSN, SPI5_MISO, USART5_RTS,
PG12 127 I/0 USART5_DE, RSPDIF_CH1, TLI_B4®), SDIO1 D3,
ETHO_RMII_TXD1, EXMC_NE3, TIMER22_CHO, TLI_B1®,
EVENTOUT
Default: PG13
Alternate: TRACEDO, SPI5_SCK, 12S5_CK, USART5_CTS,
PG13 128 I/0
TIMER44_CHO0, SDIO1_D6, ETHO_RMII_TXDO0, EXMC_A24,
TIMER22_CH1, TLI_R0®, EVENTOUT
Default: PG14
Alternate: TRACED1, SPI5_MOSI, 12S5_SD, USART5_TX,
PG14 129 I/0 TIMER44_MCHO, OSPIM_PO0_107, SDIO1_D7,
ETHO_RMII_TXD1, EXMC_A25, TIMER22_CH2, TLI_B0®,
EVENTOUT
VSS 130 - Default: VSS
VDD 131 - Default: VDD
Default: PG15
PG15 132 /0 Alternate: USART5_CTS, TIMER44_BRKINO,
EXMC_SDNCAS, DCI_D13, EVENTOUT
PB3 133 I/0 Default: JTDO, PB3
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Pin Name

Pins

Pin
Type®

110
Level®

Functions description

Alternate: TRACESWO, TIMERL_CH1, TLI_PIXCLK®),
SPI0_SCK, 12S0_CK, SPI2_SCK, 12S2_CK, SPI5_SCK,
12S5_CK, SDIO1_D2, CTC_SYNC, UART6_RX, MDIO_A4,
TRIGSEL_OUT?, TIMER23_ETI, EVENTOUT

PB4

134

11O

Default: NJTRST, PB4

Alternate: TIMER15_BRKINO, TIMER2_CHO, SPIO_MISO,
SPI2_MISO, SPI1_NSS, 1251_WS, SPI5_MISO, SDIO1_D3,
UART6_TX, TRIGSEL_OUT6, EVENTOUT

PB5

135

110

Default: PB5

Alternate: TIMER16_BRKINO, TIMER2_CH1, TLI_B5®),
12C0_SMBA, SPI0_MOSI, 12S0_SD, 12C3_SMBA,
SPI2_MOSI, 1252_SD, SPI5_MOSI, 12S5_SD, CAN1_RX,
USBHSO0_ULPI_D7, ETHO_PPS_OUT, EXMC_SDCKE1,
DCI_D10, UART4_RX, EVENTOUT

PB6

136

110

Default: PB6

Alternate: TIMER15_MCHO, TIMER3_CHO, EXMC_D11,
12C0O_SCL, 12C3_SCL, USARTO_TX, CAN1_TX,
OSPIM_PO_CSN, HPDF_DATAIN5, EXMC_SDNEL1,
DCI_D5, UART4_TX, EVENTOUT

PB7

137

110

Default: PB7

Alternate: TIMER16_MCHO, TIMER3_CH1, 12C0_SDA,
[2C3_SDA, USARTO_RX, HPDF_CKIN5, EXMC_NL,
EXMC_NADV, DCI_VSYNC, EVENTOUT

Additional: PVD_IN

BOOT

138

110

Default: BOOT

PB8

139

11O

Default: PB8

Alternate: TIMER15_CHO, TIMER3_CH2, HPDF_CKIN?7,
12C0_SCL, 12C3_SCL, SDIO0_CKIN, UART3_RX,
CANO_RX, SDIO1_D4, SDIO0_D4, DCI_D6, TLI_B6®),
EVENTOUT

PB9

140

110

Default: PB9

Alternate: TIMER16_CHO, TIMER3_CH3, HPDF_DATAIN?7,
I2C0O_SDA, SPI1_NSS, I12S1 WS, I12C3_SDA,
SDIO0_CMDDIR, UART3_TX, CANO_TX, SDIO1_DS5,
I2C3_SMBA, SDIO0_D5, DCI_D7, TLI_B7®, EVENTOUT

PEO

141

110

Default: PEO
Alternate: TIMER3_ETI, UART7_RX, SAI1_MCLKO,
EXMC_NBLO, DCI_D2, TLI_RO(3), EVENTOUT

PE1

142

I/0

Default: PE1
Alternate: UART7_TX, EXMC_NBL1, DCI_D3, TLI_R6®),
EVENTOUT

PDR_ON

143

Default: PDR_ON

VDD

144

Default: VDD

Notes:

(1) Type: | =input, O = output, P = power.
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(2) 1/O Level: 5VT =5V tolerant.
(3) Functions are available on GD32H737ZIxx / GD32H737ZMxx devices only.

2.6.3. GD32H737Vx LQFP100 pin definitions

Table 2-5. GD32H737Vx LQFP100 pin definitions

Pin I/O
Pin Name | Pins Functions description
Type® |Level@
Default: PE2
PE2 1 I/0 Alternate: TRACECK, SAI0O_CLKO, SPI3_SCK,
SAIO_MCLKO, OSPIM_PO0_IO2, EXMC_A23, EVENTOUT
Default: PE3
PE3 2 I/0 Alternate: TRACEDO, TIMER14_BRKINO, SAIO_SD1,
EXMC_A19, DCI_PIXCLK, EVENTOUT
Default: PE4
Alternate: TRACED1, TIMERO_BRKIN1, SAI0_DAT1,
PE4 3 Vo HPDF_DATAIN3, TIMER14_MCHO, SPI3_NSS, SAI0_FS0,
EXMC_A20, DCI_D4, TLI_B0®, EVENTOUT
Default: PE5
Alternate: TRACED2, SAI0O_CLK1, HPDF_CKINS3,
PES 4 Vo TIMER14_CHO, SPI3_MISO, SAI0_SCKO0, EXMC_A21,
DCI_D6, TLI_GO0®, EVENTOUT
Default: PE6
Alternate: TRACED3, TIMERO_BRKINZ2, SAI0_DATO,
PE6 5 I/0 TIMER14_CH1, SPI3_MOSI, SAIO_SDO , SAI1_MCLK1,
CMP_MUX_OUTS3, EXMC_A22, DCI_D7, TLI_G1®),
EVENTOUT
VBAT 6 P - Default: VBAT
Default: PC13
PC13 7 I/O Alternate: EVENTOUT
Additional: RTC_TAMPO, RTC_TS, WKUP3, RTC_OUT
PC14- Default: PC14
8 I/0 Alternate: EVENTOUT
OSC3zIN Additional: OSC32IN
PC15- Default: PC15
0SC320U 9 I/0 Alternate: EVENTOUT
T Additional: OSC320UT
VSS 10 P - Default: VSS
VDD 11 - Default: VDD
PHO- Default: PHO
12 I/O Alternate: EVENTOUT
OSCIN Additional: OSCIN
PH1- Default: PH1
13 I/0 Alternate: EVENTOUT
oscouT Additional: OSCOUT
NRST 14 - - Default: NRST
PCO 15 I/0 Default: PCO

50



2

GigaDevice

GD32H737xx Datasheet
Pin 1/O
Pin Name | Pins Functions description
Type® |Level®@
Alternate: EXMC_D12, HPDF_CKINO, HPDF_DATAIN4,
TIMER40_CHO, SAI1_FS1, EXMC_AZ25,
USBHSO_ULPI_STP, TLI_G2®), EXMC_SDNWE,
TRIGSEL_IN8, TLI_R5®), EVENTOUT
Additional: ADC012_IN10
Default: PC1
Alternate: TRACEDO, SAIO_DATO, HPDF_DATAINO,
pC1 16 /o HPDF_CKIN4, SPI1_MOSI, 12S1_SD, SAI0_SDO,
TIMER40_MCHO, SDIO1_CK, OSPIM_PO_l04, ETHO_MDC,
MDC, TRIGSEL_IN9, TLI_G5®@, EVENTOUT
Additional: ADC012_IN11, RTC_TAMP2, WKUP5
Default: PC2_C
PC2_C 17 I/0 .
Additional: ADC2_INO
Default: PC3_C
PC3_C 18 I/0 .
Additional: ADC2_IN1
VSSA 19 - Default: VSSA
VREFP 20 P - Default: VREFP
VDDA 21 - Default: VDDA
Default: PAO
Alternate: TIMER1_CHO, TIMER1_ETI, TIMER4_CHO,
TIMER7_ETI, TIMER14_BRKINO, SPI5_NSS, 12S5_WS,
PAO 22 o OSPIM_PO_I06, USART1_CTS, UART3_TX, SDIO1_CMD,
SAI1_SD1, EXMC_A19, TRIGSEL_INO , EVENTOUT
Additional: ADCO_IN16, WKUPO
Default: PA1
Alternate: TIMER1_CH1, TIMER4_CH1, TIMER14_MCHO,
USART1_RTS, USART1_DE, UART3_RX, OSPIM_POQ_lO3,
PAL 23 o SAI1_MCLK1, ETHO_RMII_REF_CLK, TRIGSEL_IN1,
TLI_R2®), EVENTOUT
Additional: ADCO_IN17
Default: PA2
Alternate: TIMER1_CH2, TIMER4_CH2, TIMER14_CHO,
PA2 24 1’10 OSPIM_PO_100, USART1_TX, SAI1_SCK1, ETHO_MDIO,
MDIO, TRIGSEL_IN7, TLI_R1®, EVENTOUT
Additional: ADC01_IN14, WKUP1
Default: PA3
Alternate: TIMER1_CH3, TIMER4_CH3, TIMER14_CH]1,
2S5 _MCK, OSPIM_P0O_102, USART1_RX, TLI_B2®),
PA3 25 I/0
USBHSO0_ULPI_DO, OSPIM_POQ_SCK, TRIGSEL_IN4,
TLI_B5®), EVENTOUT
Additional: ADCO01_IN15
VSS 26 P - Default: VSS
VDD 27 P - Default: VDD
PA4 28 I/0 Default: PA4
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. . Pin 1/O . _
Pin Name | Pins Functions description
Type® |Level®@

Alternate: TIMER4_ETI, SPIO_NSS, 12S0_WS, SPI2_NSS,
12S2_WS, USART1_CK, SPI5_NSS, 12S5_WS, EXMC_DS8,
DCI_HSYNC, TLI_VSYNC®, EVENTOUT

Additional: ADC01_IN18, DACO_OUTO

Default: PA5

Alternate: TIMER1_CHO, TIMER1_ETI, TIMER7_MCHO,
SPIO_SCK, 12S0_CK, SPI5_SCK, 12S5_CK,
USBHSO0_ULPI_CK, MDIO_A0, EXMC_DS, TLI_R4®),
EVENTOUT

Additional: ADC01_IN19, DACO_OUT1

Default: PA6

Alternate: TIMERO_BRKINO, TIMER2_CHO,
TIMER7_BRKINO, SPI0_MISO, OSPIM_PO_103,
SPI5_MISO, CMP_MUX_OUTO0, MDIO_MDC, DCI_PIXCLK,
TLI_G2®), EVENTOUT

Additional: ADC01_IN3

Default: PA7

Alternate: TIMERO_MCHO, TIMER2_CH1, TIMER7_MCHO,
SPIO_MOSI, 12S0_SD, SPI5_MOSI, 12S5_SD,
OSPIM_PO_102, ETHO_RMII_CRS_DV, EXMC_SDNWE,
TRIGSEL_IN5, TLI_VSYNC®, EVENTOUT

Additional: ADCO1_IN7

Default: PC4

Alternate: PMU_DEEPSLEEP, EXMC_A22, HPDF_CKINZ2,
PC4 32 I/0 12S0_MCK, TIMER41_CHO, RSPDIF_CH2, SDIO1_CKIN,
ETHO_RMII_RXDO0, EXMC_SDNEQ, TLI_R7®, EVENTOUT
Additional: ADC01_IN4, CMPO_IM7

Default: PC5

Alternate: PMU_SLEEP, SAI0_DAT2, HPDF_DATAIN2,
PC5 33 I/0 TIMER41_MCHO, RSPDIF_CHS3, ETHO_RMII_RXD1,
EXMC_SDCKEQ, CMPO_OUT, TLI_DE®, EVENTOUT
Additional: ADC01_IN8

Default: PBO

Alternate: TIMERO_MCH1, TIMER2_CH2, TIMER7_MCH1,
OSPIM_PO_|01, HPDF_CKOUT, UART3_CTS, TLI_R3®),
USBHSO_ULPI_D1, MDIO_A1, TRIGSEL_OUT3, TLI_G1®),
EVENTOUT

Additional: ADC01_IN9, CMPO_IPO

Default: PB1

Alternate: TIMERO_MCH2, TIMER2_CH3, TIMER7_MCH2,
OSPIM_P0_I00, HPDF_DATAIN1, TLI_R6®),
USBHSO0_ULPI_D2, MDIO_A2, TRIGSEL_OUT4, TLI_G0®),
EVENTOUT

Additional: ADC01_IN5, CMPO_IM6

Default: PB2

Alternate: RTC_OUT, SAIO_DATO0, EXMC_D10,

PA5 29 I/0

PA6 30 110

PA7 31 I/0

PBO 34 I/10

PB1 35 I/0

PB2 36 IO
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HPDF_CKIN1, SAI0O_SDO, SPI2_MOSI, 12S2_SD,
OSPIM_PO_SCK, EXMC_NCE, MDIO_A3, TIMER22_ETI,
EVENTOUT
Additional: CMPO_IP1
Default: PE7
Alternate: TIMERO_ETI, HPDF_DATAIN2, UART6_RX,
PE7 37 o OSPIM_PO_104, EXMC_D4, EVENTOUT
Additional: CMP1_IM7
Default: PE8
PES8 38 I/0 Alternate: TIMERO_MCHO, HPDF_CKIN2, UART6_TX,
OSPIM_PO_l0O5, EXMC_D5, CMP1_OUT, EVENTOUT
Default: PE9
Alternate: TIMERO_CHO, HPDF_CKOUT, SPI3_102,
PE9 39 I/0 UART6_RTS, UART6_DE, OSPIM_PO_l0O6, EXMC_D6,
EVENTOUT
Additional: CMP1_IP0O
Default: PE10
Alternate: TIMERO_MCH1, HPDF_DATAIN4, SPI3_I03,
PE10 40 I/0 - - —
UART6_CTS, OSPIM_PO0_IO7, EXMC_D7, EVENTOUT
Additional: CMP1_IM6
Default: PE11
Alternate: TIMERO_CH1, HPDF_CKIN4, SPI3_NSS,
PE11 41 I/0 SAI1_SD1, OSPIM_P0_CSN, EXMC_D8, TLI_G3®),
EVENTOUT
Additional: CMP1_IP1
Default: PE12
PE12 42 I/0 Alternate: TIMERO_MCH2, HPDF_DATAINS5, SPI3_SCK,
SAI1_SCK1, EXMC_D9, CMP0O_OUT, TLI_B4®), EVENTOUT
Default: PE13
PE13 43 I/0 Alternate: TIMERO_CH2, HPDF_CKIN5, SPI3_MISO,
SAI1_FS1, EXMC_D10, CMP1_OUT, TLI_DE®, EVENTOUT
Default: PE14
PE14 44 1’10 Alternate: TIMERO_CH3, SPI3_MOSI, SAI1_MCLK1,
EXMC_D11, TLI_PIXCLK®, EVENTOUT
Default: PE15
PE15 45 Ie} Alternate: TIMERO_BRKINO, TLI_HSYNC®, EXMC_D12,
CMP_MUX_OUT4, TLI_R7®), EVENTOUT
Default: PB10
Alternate: TIMER1_CH2, I2C1_SCL, SPI1_SCK, 12S1_CK,
PB10 46 I/O HPDF_DATAIN7, USART2_TX, OSPIM_PO_NCS,
USBHSO0_ULPI_D3, TRIGSEL_OUT2, TLI_G4®),
EVENTOUT
Default: PB11
Alternate: TIMER1 CH3, I12C1_SDA, HPDF CKIN7,
PB11 47 I/O . - N

USART2_RX, USBHSO_ULPI_D4, ETHO_RMII_TX_EN,
TLI_G5®, EVENTOUT
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VCORE 48 P - Default: VCORE
VSS 49 P - Default: VSS
VDD 50 P - Default: VDD
Default: PB12
Alternate: TIMERO_BRKINO, 12C1_SMBA, SPI1_NSS,
PB12 51 I/0 5VT [I2S1_WS, HPDF_DATAIN1, USART2_CK, CAN1_RX,
USBHSO0_ULPI_D5, ETHO_RMII_TXDO0, OSPIM_PO0_l00,
CMP_MUX_OUT2, UART4_RX, EVENTOUT
Default: PB13
Alternate: RTC_REFIN, TIMERO_MCHO, OSPIM_PO0_102,
PB13 52 I/0 5VT |[SPI1_SCK, I12S1_CK, HPDF_CKIN1, USART2_CTS,
CAN1_TX, USBHSO_ULPI_D6, ETHO_RMII_TXD1,
SDIO0_DO, DCI_D2, UART4_TX, EVENTOUT
Default: PB14
Alternate: TIMERO_MCH1, TIMER7_MCH1, USARTO_TX,
PB14 53 I/0 SPI1_MISO, HPDF_DATAIN2, USART2_RTS, USART2_DE,
UART3_RTS, UART3_DE, SDIO1_D0, EXMC_D10,
TRIGSEL_OUT1, TLI_PIXCLK®, EVENTOUT
Default: PB15
Alternate: RTC_REFIN, TIMERO_MCH2, TIMER7_MCH?2,
PB15 54 I/0 USARTO_RX, SPI1_MOSI, 12S1_SD, HPDF_CKINZ2,
UART3_CTS, SDIO1_D1, EXMC_D11, TRIGSEL_OUTS5,
TLI_G7®), EVENTOUT
Default: PD8
PD8 55 I/0 Alternate: HPDF_CKIN3, USART2_TX, SAI1_CLKO,
RSPDIF_CH1, EXMC_D13, EVENTOUT
Default: PD9
PD9 56 I/0 Alternate: HPDF_DATAIN3, USART2_RX, SAI1_CLK1,
EXMC_D14, EVENTOUT
Default: PD10
PD10 57 I/0 Alternate: HPDF_CKOUT, USART2_CK, SAI1_DAT1,
EXMC_D15, TLI_B3®), EVENTOUT
Default: PD11
Alternate: TIMER40_CH1, TIMER7_MCH3, 12C3_SMBA,
PD11 58 I/0
USART2_CTS, SAI1_DAT2, OSPIM_PO0_lO0, SAI1_SDO,
EXMC_A16, EXMC_CLE, EVENTOUT
Default: PD12
Alternate: TIMER41_CH1, TIMER3_CHO, 12C3_SCL,
PD12 59 /0 CAN2_RX®, EDOUT_A, USART2_RTS, USART2_DE,
OSPIM_PO_101, SAI1_FS0, EXMC_A17, EXMC_ALE,
DCI_D12, EVENTOUT
Default: PD13
Alternate: TIMER42_CH1, TIMER3_CH1, I2C3_SDA,
PD13 60 I/0
CAN2_TX®, EDOUT_B, OSPIM_P0_103, SAI1_SCKO,
EXMC_A18, DCI_D13, EVENTOUT
PD14 61 I/0 Default: PD14
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Alternate: TIMER43_CH1, TIMER3_CH2, SPI3_I02,
EDOUT_Z, UART7_CTS, EXMC_DO, EVENTOUT
Default: PD15

PD15 62 I/0 Alternate: TIMER44_CH1, TIMER3_CH3, SPI3_IO3,
UART7_RTS, UART7_DE, EXMC_D1, EVENTOUT
Default: PC6
Alternate: TIMERO_BRKIN1, TIMER2_CHO, TIMER7_CHO,
PC6 63 I/O HPDF_CKIN3, 12S1_MCK, USART5_TX, SDIO0_DATODIR,

EXMC_NWAIT, SDIO1_D6, SDIO0_D6, DCI_DO,

TLI_ HSYNC®, EVENTOUT

Default: PC7

Alternate: TIMERO_CH3, TIMER2_CH1, TIMER7_CH1,
PC7 64 I/0 HPDF_DATAIN3, 12S2_MCK, USART5_RX,
SDIO0_DAT123DIR, EXMC_NEO, SDIO1_D7, SDIO0_D7,
DCI_D1, TLI_G6®), EVENTOUT

Default: PC8

Alternate: TRACED1, TIMER2_CH2, TIMER7_CH2,

PC8 65 I/0
USART5_CK, UART4_RTS, UART4_DE, EXMC_NE1,
EXMC_INT, SDIO0_DO, DCI_D2, EVENTOUT
Default: PC9
Alternate: CK_OUT1, TIMERO_MCH3, TIMER2_CH3,

PC9 66 I/0 TIMER7_CH3, 12C2_SDA, 12S_CKIN, UART4_CTS,
OSPIM_PO_100, TLI_G3®), SDIO0_D1, DCI_D3, TLI_B2®),
EVENTOUT
Default: PA8
Alternate: CK_OUTO, TIMERO_CHO, TIMER7_BRKINZ,

PAB 67 Vo 12C2_SCL, USARTO_CK, USBHS0_SOF, UART6_RX,
CMP_MUX_OUT1, TLI_B3®), TLI_R6®), EVENTOUT
Default: PA9
Alternate: TIMERO_CHZ1, 12C2_SMBA, SPI1_SCK, 12S1_CK,

PA9 68 I/0 5VT |USARTO_TX, TRIGSEL_IN13, DCI_DO, TLI_R5®),
EVENTOUT
Additional: USBHS0_VBUS
Default: PA10
Alternate: TIMERO_CH2, USARTO_RX, TRIGSEL_IN12,

PA10 69 I/0 5VT N - -
USBHSO_ID, MDIO, TLI_B4®, DCI_D1, TLI_B1®,
EVENTOUT

USBHSO
- 70 I/0 Default: USBHS0O_DM
DM
USBHSO
- 71 I/0 Default: USBHSO0_DP

DP
Default: JTMS, SWDIO, PA13
Alternate: TIMERO_BRKIN1, TIMER7_BRKIN1, SPI1_NSS,

PA13 72 I/0 12S1_WS, UART3_RX, USARTO_CTS, CANO_RX,
MDIO_A3, EXMC_INT, TRIGSEL_IN10, TLI_R4®,
EVENTOUT

55



2

GigaDevice

GD32H737xx Datasheet
Pin 1/O
Pin Name | Pins Functions description
Type® |Level®@
VCORE 73 P - Default: VCORE
VSS 74 P - Default: VSS
VDD 75 P - Default: VDD
Default: JTCK, SWCLK, PA14
Alternate: TLI_G7@®), SPI1_SCK, I12S1_CK, UART3_TX,
PA14 76 I/0 USARTO_RTS, USARTO_DE, SAI1_FS1, CANO_TX,
MDIO_A4, TIMERO_BRKIN2, TRIGSEL_IN11, TLI_R5®),
EVENTOUT
Default: JTDI, PA15
Alternate: TIMER1_CHO, TIMER1_ETI, SPI0O_NSS,
PA15 77 I/0 12S0_WS, SPI2_NSS, 12S2_WS, SPI5_NSS, 12S5_WS,
UART3_RTS, UART3_DE, TLI_R3®), UART6_TX, MDIO_AQ,
TRIGSEL_OUTO, TLI_B6®, EVENTOUT
Default: PC10
Alternate: TIMERO_CH3, HPDF_CKINS5, SPI2_SCK,
PC10 78 I/0 12S2_CK, USART2_TX, UART3_TX, OSPIM_PO0_IO1,
TLI_B1®, MDIO_A1, SDIO0_D2, DCI_D8, TLI_R2®),
EVENTOUT
Default: PC11
Alternate: TIMERO_ETI, HPDF_DATAINS5, SPI2_MISO,
PC11 79 I/0
USART2_RX, UART3_RX, OSPIM_P0O_CSN, EXMC_NBL2,
MDIO_A2, SDIO0_D3, DCI_D4, TLI_B4®, EVENTOUT
Default: PC12
Alternate: TRACED3, EXMC_D6, TIMER14_CHO,
PC12 80 I/0
SPI5_SCK, I12S5_CK, SPI2_MOQOSI, 12S2_SD, USART2_CK,
UART4_TX, SDIO0_CK, DCI_D9, TLI_R6®), EVENTOUT
Default: PDO
Alternate: TIMER7_CH2, HPDF_CKING6, UART3_RX,
PDO 81 I/0
CANO_RX, EXMC_D2, TRIGSEL_IN3, TLI_B1®),
EVENTOUT
Default: PD1
PD1 82 I/0 Alternate: HPDF_DATAING6, UART3_TX, CANO_TX,
EXMC_D3, TRIGSEL_IN6, EVENTOUT
Default: PD2
Alternate: TRACED2, EXMC_D7, TIMER2_ETI,
PD2 83 I/0
TIMER14_BRKINO, UART4_RX, TLI_B7®), SDIO0_CMD,
DCI_D11, TLI_B2®, EVENTOUT
Default: PD3
PD3 84 I/0 Alternate: HPDF_CKOUT, SPI1_SCK, 12S1_CK,
USART1 CTS, EXMC_CLK, DCI_D5, TLI_G7®, EVENTOUT
Default: PD4
PD4 85 /0 Alternate: TIMER7_MCH3, USART1_RTS, USART1_DE,
OSPIM_PO_104, EXMC_NOE, EVENTOUT
Default: PD5
PD5 86 /0 Alternate: TIMER7_CH3, USART1_TX, OSPIM_PO0_IO5,

EXMC_NWE, EVENTOUT
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PD6

87

IO

Default: PD6

Alternate: SAI1_DATO, SAIO_DATO, HPDF_CKIN4,
HPDF_DATAIN1, SPI2_MOSI, 12S2_SD, SAI0_SDO,
USART1_RX, OSPIM_PO_l06, SDIO1_CK, EXMC_NWAIT,
DCI_D10, TLI_B2®, EVENTOUT

PD7

88

IO

Default: PD7

Alternate: HPDF_DATAIN4, SPI0O_MOSI, 12S0_SD,
HPDF_CKIN1, USART1_CK, RSPDIF_CHO,
OSPIM_PO0_107, SDIO1_CMD, EXMC_NEO, EXMC_NCE,
EVENTOUT

PB3

89

110

Default: JTDO, PB3

Alternate: TRACESWO, TIMERL_CH1, TLI_PIXCLK®,
SPI0_SCK, 12S0_CK, SPI2_SCK, 12S2_CK, SPI5_SCK,
12S5_CK, SDIO1_D2, CTC_SYNC, UART6_RX, MDIO_A4,
TRIGSEL_OUT?, TIMER23_ETI, EVENTOUT

PB4

90

110

Default: NJTRST, PB4

Alternate: TIMER15_BRKINO, TIMER2_CHO, SPIO_MISO,
SPI2_MISO, SPI1_NSS, 12S1_WS, SPI5_MISO, SDIO1_Ds3,
UART6_TX, TRIGSEL_OUT6, EVENTOUT

PB5

91

110

Default: PB5

Alternate: TIMER16_BRKINO, TIMER2_CH1, TLI_B5®),
12C0_SMBA, SPI0O_MOSI, 12S0_SD, 12C3_SMBA,
SPI2_MOSI, 12S2_SD, SPI5_MOSI, 12S5_SD, CAN1_RX,
USBHSO_ULPI_D7, ETHO_PPS_OUT, EXMC_SDCKE1,
DCI_D10, UART4_RX, EVENTOUT

PB6

92

110

Default: PB6

Alternate: TIMER15_MCHO, TIMER3_CHO, EXMC_D11,
12C0O_SCL, 12C3_SCL, USARTO_TX, CAN1_TX,
OSPIM_PO_CSN, HPDF_DATAIN5, EXMC_SDNE1,
DCI_D5, UART4_TX, EVENTOUT

PB7

93

I/10

Default: PB7

Alternate: TIMER16_MCHO, TIMER3_CH1, I2C0_SDA,
12C3_SDA, USARTO_RX, HPDF_CKIN5, EXMC_NL,
EXMC_NADV, DCI_VSYNC, EVENTOUT

Additional: PVD_IN

BOOT

94

I/0

Default: BOOT

PB8

95

110

Default: PB8

Alternate: TIMER15_CHO, TIMER3_CH2, HPDF_CKIN7,
12C0_SCL, 12C3_SCL, SDIO0_CKIN, UART3_RX,
CANO_RX, SDIO1_D4, SDIO0_D4, DCI_D6, TLI_B6®),
EVENTOUT

PB9

96

I/0

Default: PB9

Alternate: TIMER16_CHO, TIMER3_CH3, HPDF_DATAIN?7,
12C0_SDA, SPI1_NSS, 12S1_WS, 12C3_SDA,
SDIO0_CMDDIR, UART3_TX, CANO_TX, SDIO1_DS5,
I2C3_SMBA, SDIO0_D5, DCI_D7, TLI_B7®, EVENTOUT

57



2

GigaDevice GD32H737xx Datasheet
Pin 1/O
Pin Name | Pins Functions description
Type® |Level®@

Default: PEO

PEO 97 I/0 Alternate: TIMER3_ETI, UART7_RX, SAI1_MCLKO,
EXMC_NBLO, DCI_D2, TLI_R0®, EVENTOUT
Default: PE1

PE1 98 I/0 Alternate: UART7_TX, EXMC_NBL1, DCI_D3, TLI_R6®),
EVENTOUT

VSS 99 P - Default: VSS

VDD 100 P - Default: VDD

(1) Type: | =input, O = output, P = power.
(2) /O Level: 5VT =5V tolerant.
(3) Functions are available on GD32H737VIxx / GD32H737VMxx devices only.

2.6.4. GD32H737Ix BGA176 pin definitions

Table 2-6. GD32H7371x BGA176 pin definitions

) _ Pin 110 _ -
Pin Name | Pins Functions description
Type® |Level®@
Default: PE2
Alternate: TRACECK, SAIO_CLKO, SPI3_SCK,
PE2 C3 /0
SAI0_MCLKO, SAI2_MCLKO, OSPIM_PO0_102, SAI2_CLKO,
ETHO_MII_TXD3, EXMC_A23, EVENTOUT
Default: PE3
PE3 B2 /0 Alternate: TRACEDO, TIMER14_BRKINO, SAI0O_SD1,
SAI2_SD1, EXMC_A19, DCI_PIXCLK, EVENTOUT
Default: PE4
Alternate: TRACED1, TIMERO_BRKIN1, SAIO_DAT]1,
PE4 B1 /0 HPDF_DATAIN3, TIMER14 MCHO, SPI3_NSS, SAI0_FSO0,
SAI2_FS0, SAI2_DAT1, EXMC_A20, DCI_D4, TLI_B0®),
EVENTOUT
Default: PE5
Alternate: TRACED2, SAI0O_CLK1, HPDF_CKINS3,
PE5 D3 /0 - N
TIMER14_CHO, SPI3_MISO, SAI0_SCKO0, SAI2_SCKaOo,
SAI2_CLK1, EXMC_A21, DCI_D6, TLI_G0®), EVENTOUT
Default: PE6
Alternate: TRACED3, TIMERO_BRKINZ2, SAI0_DATO,
PE6 E3 /0 TIMER14 CH1, SPI3_MOSI, SAI0_SDO , SAI2_SDO,
SAI2_DATO, SAI1l_MCLK1, CMP_MUX_OUT3 , EXMC_A22,
DCI_D7, TLI_G1® EVENTOUT
VSS Al P - Default: VSS
VDD E4 P - Default: VDD
VBAT E2 P - Default: VBAT
Default: PC13
PC13 C1 /0
Alternate: EVENTOUT
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Additional: RTC_TAMPO, RTC_TS, WKUP3, RTC_OUT
PC14- Default: PC14
D2 I/O Alternate: EVENTOUT
OSC32IN Additional: OSC32IN
PC15- Default: PC15
0SC320U D1 le] Alternate: EVENTOUT
T Additional: OSC320UT
VSS C2 P - Default: VSS
VSSSMPS | F2 P - Default: VSSSMPS
VLXSMPS F1 P - Default: VLXSMPS
VDDSMPS| G1 P - Default: VDDSMPS
VFBSMPS | G2 P - Default: VFBSMPS
Default: PFO
PFO F4 I/0 Alternate: 12C1_SDA, USBHSO0_ULPI_D4, OSPIM_P1_100,
EXMC_AO, TIMER22_CHO, EVENTOUT
Default: PF1
PF1 F3 I/0 Alternate: 12C1_SCL, USBHSO0_ULPI_D5, OSPIM_P1_101,
EXMC_A1, TIMER22_CH1, EVENTOUT
Default: PF2
PF2 G3 I/0 Alternate: 12C1_SMBA, USBHS0_ULPI_D6, OSPIM_P1_102,
EXMC_A2, TIMER22_CH2, EVENTOUT
Default: PF3
PE3 Ha Vo Alternate: OSPIM_P1_103, EXMC_A3, TIMER22_CH3,
EVENTOUT
Additional: ADC2_IN5
Default: PF4
Alternate: TIMERO_MCH1, TIMER7_MCH1, USARTO_TX,
HPDF_DATAIN2, USART2_RTS, USART2_DE,
PF4 H2 o UART3_RTS, UART3_DE, OSPIM_P1_SCK, SDIO1_DO,
EXMC_A4, TRIGSEL_OUT1, TLI_PIXCLK®), EVENTOUT
Additional: ADC2_IN9
Default: PF5
Alternate: TIMERO_MCH2, TIMER7_MCH2, USARTO_RX,
PF5 H3 I/0 HPDF_CKIN2, UART3_CTS, SDIO1_D1, EXMC_AS5,
TRIGSEL_OUTS5, TLI_G7®), EVENTOUT
Additional: ADC2_IN4
VSS E1l P - Default: VSS
VDD G4 - Default: VDD
Default: PF6
Alternate: TIMER15_CHO, CAN2_RX®, SPI4_NSS,
PF6 H1 I/0 SAIO_SD1, UART6_RX, SAI2_SD1, OSPIM_PO0_IO3,
EXMC_D24, TIMER22_CHO, EVENTOUT
Additional: ADC2_IN8
PE7 I3 /o Default: PF7

Alternate: TIMER16_CHO, CAN2_TX®, SP14_SCK,
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SAIO_MCLK1, UART6_TX, SAI2_MCLK1, OSPIM_PO_l02,
EXMC_D25, TIMER22_CH1, EVENTOUT
Additional: ADC2_IN3

PF8

J2

IO

Default: PF8

Alternate: TIMER15_MCHO, SPI14_MISO, SAI0_SCK1,
UART6_RTS, UART6_DE, SAI2_SCK1, OSPIM_P0_IOO0,
EXMC_D26, TIMER22_CH2, EVENTOUT

Additional: ADC2_IN7

PF9

Ja

110

Default: PF9

Alternate: TIMER16_MCHO, SPI4_MOSI, SAIO_FS1,
UART6_CTS, SAI2_FS1, OSPIM_PO0_lO1, EXMC_D27,
TIMER22_CH3, EVENTOUT

Additional: ADC2_IN2

PF10

K3

110

Default: PF10

Alternate: TIMER15_BRKINO, SAIO_DAT2, OSPIM_PO0O_SCK,
SAI2_DAT2, DCI_D11, TLI_DE®), EVENTOUT

Additional: ADC2_IN6

PHO-
OSCIN

J1

110

Default: PHO
Alternate: EVENTOUT
Additional: OSCIN

PH1-
oscouT

K1

110

Default: PH1
Alternate: EVENTOUT
Additional: OSCOUT

NRST

L1

Default: NRST

PCO

L2

110

Default: PCO

Alternate: EXMC_D12, HPDF_CKINO, HPDF_DATAIN4,
TIMER40_CHO, SAI1_FS1, EXMC_A25,
USBHSO_ULPI_STP, TLI_G2®, EXMC_SDNWE,
TRIGSEL_IN8, TLI_R5®), EVENTOUT

Additional: ADC012_IN10

PC1

L3

11O

Default: PC1

Alternate: TRACEDO, SAI2_DATO, SAIO_DATO,
HPDF_DATAINO, HPDF_CKIN4, SPI1_MOSI, 12S1_SD,
SAI0_SDO, TIMER40_MCHO, SAI2_SDO0, SDIO1_CK,
OSPIM_PO_IO4, ETHO_MDC, MDC, TRIGSEL_IN9,
TLI_G5®), EVENTOUT

Additional: ADC012_IN11, RTC_TAMP2, WKUP5

PC2

M1

I/0

Default: PC2

Alternate: PMU_DEEPSLEEP, HPDF_CKIN1,
OSPIM_PO_105, SPI1_MISO, HPDF_CKOUT,
OSPIM_P0_102, USBHS0_ULPI_DIR, ETHO_MII_TXD2
EXMC_SDNEO, TRIGSEL_IN2, EVENTOUT

Additional: ADC012_IN12

PC2_C

N1

110

Default: PC2_C
Additional: ADC2_INO

PC3

M2

I/10

Default: PC3
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Alternate: PMU_SLEEP, HPDF_DATAIN1, OSPIM_PO_IO6,
SPI1_MOSI, 12S1_SD, OSPIM_P0_|00,
USBHSO0_ULPI_NXT, ETHO_MII_TX_CLK, EXMC_SDCKEO,
EVENTOUT

Additional: ADC01_IN13

PC3_C

N2

Default: PC3_C
Additional: ADC2_IN1

VDD

K4

Default: VDD

VSS

K2

Default: VSS

VSSA

N3

Default: VSSA

VREFN

L4

Default: VREFN

VREFP

M3

Default: VREFP

VDDA

M4

T |V |T|T|T|T

Default: VDDA

PAO

P1

110

Default: PAO

Alternate: TIMER1_CHO, TIMER1_ETI, TIMER4_CHO,
TIMER7_ETI, TIMER14_BRKINO, SPI5_NSS, 12S5_WS,
OSPIM_PO_IO6, USART1_CTS, UART3_TX, SDIO1_CMD,
SAI1_SD1, ETHO_MII_CRS, EXMC_A19, TRIGSEL_INO ,
EVENTOUT

Additional: ADCO_IN16, WKUPO

PAO_C

R3

110

Default: PAO_C
Additional: ADCO01_INO

PAl

P2

I/10

Default: PA1

Alternate: TIMER1_CH1, TIMER4_CH1, TIMER14_MCHO,
USART1_RTS, USART1_DE, UART3_RX, OSPIM_PO_103,
SAI1_MCLK1, ETHO_MII_RX_CLK, ETHO_RMII_REF_CLK,
TRIGSEL_IN1, TLI_R2®), EVENTOUT

Additional: ADCO_IN17

PAl_C

P3

110

Default: PA1_C
Additional: ADC01_IN1

PA2

R2

110

Default: PA2

Alternate: TIMER1_CH2, TIMER4_CH2, TIMER14_ CHO,
OSPIM_PO_100, USART1_TX, SAI1_SCK1, ETHO_MDIO,
MDIO, TRIGSEL_IN7, TLI_R1®, EVENTOUT

Additional: ADC0O1_IN14, WKUP1

PH2

N4

110

Default: PH2

Alternate: TIMER40_CHO, USBHS1_ULPI_STP,
OSPIM_PO_104, SAI1_SCK1, ETHO_MII_CRS,
EXMC_SDCKENO, TLI_R0®, EVENTOUT
Additional: ADC2_IN13

VDD

M5

Default: VDD

VSS

M6

Default: VSS

PH3

R4

I/10

Default: PH3
Alternate: TIMER40_MCHO, USBHS1_ULPI_DIR,
OSPIM_PO_I05, SAI1_MCLK1, ETHO_MIl_COL,
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EXMC_SDNEQ, TLI_R1®, EVENTOUT
Additional: ADC2_IN14

PH4

P4

IO

Default: PH4

Alternate: 12C1_SCL, TIMER40_BRKINO,
USBHS1_ULPI_NXT, TLI_G5®, USBHSO0_ULPI_NXT,
EXMC_NBL3, TLI_G4®, EVENTOUT

Additional: ADC2_IN15

PH5

R5

11O

Default: PH5

Alternate: 12C1_SDA, SPI4_NSS, TIMER41_CHO,
USBHS1_ULPI_CK, EXMC_SDNWE, EVENTOUT
Additional: ADC2_IN16

PA3

N5

110

Default: PA3

Alternate: TIMER1_CH3, TIMER4_CH3, TIMER14_CH1,
[12S5_MCK, OSPIM_P0O_102, USART1_RX, TLI_B2®),
USBHSO_ULPI_DO, ETHO_MII_COL, OSPIM_PO_SCK,
TRIGSEL_IN4, TLI_B5®, EVENTOUT

Additional: ADCO1_IN15

VSS

R1

Default: VSS

PA4

PS5

110

Default: PA4

Alternate: TIMER4_ETI, SPIO_NSS, 12S0_WS, SPI2_NSS,
1252_WS, USART1_CK, SPI5_NSS, 12S5 WS, EXMC_DS8,
DCI_HSYNC, TLI_VSYNC®, EVENTOUT

Additional: ADC01_IN18, DACO_OUTO

PAS

P6

I/10

Default: PA5

Alternate: TIMER1_CHO, TIMER1_ETI, TIMER7_MCHO,
SPIO_SCK, 12S0_CK, SPI5_SCK, 12S5_CK,
USBHSO0_ULPI_CK, MDIO_A0, EXMC_D9, TLI_R4®),
EVENTOUT

Additional: ADCO01_IN19, DACO_OUT1

PAG

R7

I/10

Default: PA6

Alternate: TIMERO_BRKINO, TIMER2_CHO,
TIMER7_BRKINO, SPI0_MISO, OSPIM_PO0_IO3,
SPI5_MISO, CMP_MUX_OUTO0, MDIO_MDC, DCI_PIXCLK,
TLI_G2®), EVENTOUT

Additional: ADC01_IN3

PA7

N6

I/0

Default: PA7

Alternate: TIMERO_MCHO, TIMER2_CH1, TIMER7_MCHO,
SPI0O_MOSI, 12S0_SD, SPI5_MOSI, 12S5_SD,
OSPIM_PO_102, ETHO_MII_RX_DV, ETHO_RMII_CRS_DV,
EXMC_SDNWE, TRIGSEL_IN5, TLI_VSYNC®, EVENTOUT
Additional: ADCO1_IN7

PC4

R6

I/0

Default: PC4

Alternate: PMU_DEEPSLEEP, EXMC_A22, HPDF_CKINZ2,
12S0_MCK, TIMER41_CHO, RSPDIF_CH2, SDIO1_CKIN,
ETHO_MII_RXDO0, ETHO_RMII_RXDO0, EXMC_SDNEDQ,
TLI_R7®, EVENTOUT
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Additional: ADC01_IN4, CMPO_IM7
Default: PC5
Alternate: PMU_SLEEP, SAI2_DAT2, SAIO_DAT2,
HPDF_DATAIN2, TIMER41_MCHO, RSPDIF_CH3,
PC5 M7 I/0 - - -
ETHO_MII_RXD1, ETHO_RMII_RXD1, EXMC_SDCKEQ,
CMPO_OUT, TLI_DE®, EVENTOUT
Additional: ADCO1_IN8
VDD M9 - Default: VDD
VSS M10 P - Default: VSS
Default: PBO
Alternate: TIMERO_MCH1, TIMER2_CH2, TIMER7_MCH1,
PBO RS Vo OSPIM_PO_|01, HPDF_CKOUT, UART3_CTS, TLI_R3®),
USBHSO0_ULPI_D1, ETHO_MII_RXD2, MDIO_A1,
TRIGSEL_OUTS3, TLI_G1®, EVENTOUT
Additional: ADC01_IN9, CMPO_IP0O
Default: PB1
Alternate: TIMERO_MCH2, TIMER2_CH3, TIMER7_MCH2,
OSPIM_PO_100, HPDF_DATAIN1, TLI_R6®),
PB1 M8 I/O
USBHSO0_ULPI_D2, ETHO_MII_RXD3, MDIO_AZ2,
TRIGSEL_OUT4, TLI_G0®, EVENTOUT
Additional: ADC01_IN5, CMPO_IM6
Default: PB2
Alternate: RTC_OUT, SAI2_DATO, SAIO_DATO0, EXMC_D10,
HPDF_CKIN1, SAIO_SDO, SPI2_MOSI, 12S2_SD,
PB2 pP7 I/O
SAI2_SDO0, OSPIM_P0_SCK, EXMC_NCE, MDIO_A3,
TIMER22_ETI, EVENTOUT
Additional: CMPO_IP1
Default: PF11
Alternate: SPI4_MOSI, SAI1_SD1, EXMC_NRAS, DCI_D12,
PF11 N7 I/O . N - -
TIMER23_CHO, EVENTOUT
Additional: ADCO_IN2
Default: PF12
PF12 P11 I/O Alternate: EXMC_A6, TIMER23_CH1, EVENTOUT
Additional: ADCO_IN6
Default: PF13
Alternate: HPDF_DATAINSG, I12C3_SMBA, EXMC_A7,
PF13 N11 I/0
TIMER23_CH2, EVENTOUT
Additional: ADC1_IN2
Default: PF14
Alternate;: HPDF_CKING6, 12C3_SCL, SPI14_102, EXMC_AS8,
PF14 R10 I/0 - - - -
TIMER23_CHS3, EVENTOUT
Additional: ADC1_IN6
Default: PF15
PF15 N10 /0
Alternate: 12C3_SDA, SPI4_103, EXMC_A9, EVENTOUT
PGO P8 I/0 Default: PGO
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Alternate: TIMER31_CHO, OSPIM_P1_104, EXMC_A10,
EVENTOUT
Default: PG1
PG1 N9 I/0 Alternate: TIMER31_CH1, USBHS1_ULPI_D3,
OSPIM_P1_105, EXMC_A11, EVENTOUT
Default: PE7
Alternate: TIMERO_ETI, HPDF_DATAIN2, UART6_RX,
PE7 P9 I/0 N - -
OSPIM_PO_l104, EXMC_D4, EVENTOUT
Additional: CMP1_IM7
Default: PE8
PES8 N8 I/0 Alternate: TIMERO_MCHO, HPDF_CKIN2, UART6_TX,
OSPIM_PO_105, EXMC_D5, CMP1_OUT, EVENTOUT
Default: PE9
Alternate: TIMERO_CHO, HPDF_CKOUT, SPI3_102,
PE9 R11 I/0 UART6_RTS, UART6_DE, OSPIM_PO_l106, EXMC_DS6,
EVENTOUT
Additional: CMP1_IP0O
Default: PE10
Alternate: TIMERO_MCH1, HPDF_DATAIN4, SPI3_I03,
PE10 R9 I/0
UART6_CTS, OSPIM_PO0_IO7, EXMC_D7, EVENTOUT
Additional: CMP1_IM6
Default: PE11
Alternate: TIMERO_CH1, HPDF_CKIN4, SPI3_NSS,
PE11 R12 I/0 SAI1_SD1, OSPIM_PO_CSN, EXMC_DS8, TLI_G3®),
EVENTOUT
Additional: CMP1_IP1
Default: PE12
PE12 P12 I/0 Alternate: TIMERO_MCH2, HPDF_DATAINS5, SPI3_SCK,
SAI1l_SCK1, EXMC_D9, CMP0O_OUT, TLI_B4®, EVENTOUT
Default: PE13
PE13 P13 I/0 Alternate: TIMERO_CH2, HPDF_CKIN5, SPI3_MISO,
SAll_FS1, EXMC_D10, CMP1_OUT, TLI_DE®, EVENTOUT
Default: PE14
PE14 M12 I/0 Alternate: TIMERO_CH3, SPI3_MOSI, SAI1_MCLK1,
EXMC_D11, TLI_PIXCLK®, EVENTOUT
Default: PE15
PE15 P14 /0 Alternate: TIMERO_BRKINO, TLI_HSYNC®), EXMC_D12,
CMP_MUX_OUT4, TLI_R7®), EVENTOUT
Default: PB10
Alternate: TIMER1_CH2, 12C1_SCL, SPI1_SCK, 1251_CK,
PB10 N12 /0 HPDF_DATAIN7, USART2_TX, OSPIM_PO_NCS,
USBHSO0_ULPI_D3, ETHO_MII_RX_ER, TRIGSEL_OUT2,
TLI_G4®, EVENTOUT
Default: PB11
PB11 P10 I/0 Alternate: TIMER1_CH3, 12C1_SDA, HPDF_CKIN7,

USART2_RX, USBHSO_ULPI_D4, ETHO_MII_TX_EN,
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ETHO_RMII_TX_EN, USBHS1 SOF, TLI_G5®, EVENTOUT
VCORE R13 - Default: VCORE
VSS R15 - Default: VSS
VDDLDO | R14 P - Default: VDDLDO
Default: PH6
Alternate: 12C1_SMBA, SPI4_SCK, ETH1_MII_RXD2,
PH6 P15 I/0
TIMER41_MCHO, USBHS1_ULPI_DO, ETHO_MII_RXD2,
EXMC_SDNEZ1, DCI_D8, EVENTOUT
Default: PH7
Alternate: EDOUT_A, 12C2_SCL, SPI14_MISO,
PH7 M11 I/0 ~ - -
ETH1_MII_RXD3, TIMER41_BRKINO, USBHS1_ULPI_D1,
ETHO_MII_RXD3, EXMC_SDCKEL1, DCI_D9, EVENTOUT
Default: PH8
Alternate: TIMER4_ETI, EDOUT_B, 12C2_SDA, SPI4_102,
PH8 N13 I/0 ETH1_MII_RXDO, ETH1_RMII_RXDO, TIMER42_CHO,
USBHS1_ULPI_D2, EXMC_D16, DCI_HYSNC, TLI_R2®),
EVENTOUT
Default: PH9
Alternate: EDOUT_Z, I12C2_SMBA, SPI4_I|03,
PH9 M14 I/0 ETH1_MII_RXD1, ETH1_RMII_RXD1, TIMER42_MCHO,
USBHS1_ULPI_D3, EXMC_D17, DCI_DO, TLI_R3®),
EVENTOUT
Default: PH10
Alternate: TIMER4_CHO, 12C3_SMBA, ETH1_MII_RX_ER,
PH10 N14 I/0 - - - T
TIMER42_BRKINO, USBHS1_ULPI_D4, EXMC_D18,
DCI_D1, TLI_R4®), EVENTOUT
Default: PH11
Alternate: TIMER4_CH1, I12C3_SCL, ETH1_MII_RX_DV,
PH11 M13 I/0 - - -
ETH1_RMII_CRS_DV, TIMER43_CHO, USBHS1_ULPI_D5,
EXMC_D19, DCI_D2, TLI_R5®), EVENTOUT
VSS K12 P - Default: VSS
Default: PH12
Alternate: TIMER4_CH2, I12C3_SDA, ETH1_MII_RX_CLK,
PH12 N15 I/0 ETH1_RMII_REF_CLK, TIMER43_MCHO,
USBHS1_ULPI_D6, EXMC_D20, DCI_DS3, TLI_R6®),
EVENTOUT
Default: PB12
Alternate: TIMERO_BRKINO, 12C1_SMBA, SPI1_NSS,
12S1_WS, HPDF_DATAIN1, USART2_CK, CAN1_RX,
PB12 M15 I/0 5VT |USBHSO_ULPI_D5, ETHO_MII_TXDO0, ETHO_RMII_TXDO,
OSPIM_P0_100, CMP_MUX_OUT2, UART4_RX,
EVENTOUT
Additional: USBHS1_VBUS
Default: PB13
PB13 L15 I/0 5VT |Alternate: RTC_REFIN, TIMERO_MCHO, OSPIM_P0_I02,

SPI1_SCK, 1251_CK, HPDF_CKIN1, USART2_CTS,
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USBHS1_ID, CAN1_TX, USBHSO_ULPI_DS,
ETHO_MII_TXD1, ETHO_RMII_TXD1, SDIO0_DO, DCI_D2,
UART4_TX, EVENTOUT

USBHS1_
DM

K15

IO

Default: USBHS1_DM

USBHS1_
DP

K14

IO

Default: USBHS1_DP

PD8

L14

IO

Default: PD8
Alternate: HPDF_CKIN3, USART2_TX, SAI1_CLKO,
RSPDIF_CH1, EXMC_D13, EVENTOUT

PD9

K13

110

Default: PD9
Alternate: HPDF_DATAIN3, USART2_RX, SAI1_CLK1,
EXMC_D14, EVENTOUT

PD10

L13

110

Default: PD10
Alternate: HPDF_CKOUT, USART2_CK, SAI1_DAT1,
EXMC_D15, TLI_B3®, EVENTOUT

VDD

L12

Default: VDD

VSS

J14

Default: VSS

PD11

J13

110

Default: PD11

Alternate: TIMER40_CH1, TIMER7_MCHS3, I12C3_SMBA,
USART2_CTS, SAI1_DAT2, OSPIM_P0_[0O0, SAI1_SDO,
EXMC_A16, EXMC_CLE, EVENTOUT

PD12

J15

11O

Default: PD12

Alternate: TIMER41_CH1, TIMER3 CHO, I12C3_SCL,
CAN2_RX®, EDOUT_A, USART2_RTS, USART2_DE,
OSPIM_P0_101, SAI1_FS0, EXMC_A17, EXMC_ALE,
DCI_D12, EVENTOUT

PD13

H15

I/10

Default: PD13

Alternate: TIMER42_CH1, TIMER3_CH1, 12C3_SDA,
CAN2_TX®, EDOUT_B, OSPIM_P0_103, SAI1_SCKO,
EXMC_A18, DCI_D13, EVENTOUT

PD14

H14

110

Default: PD14
Alternate: TIMER43_CH1, TIMER3_CH2, SPI3 102,
EDOUT_Z, UART7_CTS, EXMC_DO, EVENTOUT

PD15

J12

110

Default: PD15
Alternate: TIMER44 CH1, TIMER3_CH3, SPI3_I03,
UART7_RTS, UART7_DE, EXMC_D1, EVENTOUT

PG2

G15

I/0

Default: PG2

Alternate: TIMERO_BRKIN1, TIMER7_BRKINO,
TIMER31_CH2, SPI1_MISO, USBHS1_ULPI_D4,
CMP_MUX_OUTS5, EXMC_A12, TIMER23_ETI, EVENTOUT

PG3

H13

I/0

Default: PG3

Alternate: TIMER7_BRKIN2, TIMER31_CH3, SPI1_MOSI,
[2S1_SD, USBHS1 ULPI_D5, CMP_MUX_OUTS,
EXMC_A13, TIMER22_ETI, EVENTOUT
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VSS F12 P - Default: VSS
VDD H12 P - Default: VDD
Default: PG4
Alternate: TIMERO_BRKIN2, TIMER7_BRKIN1,
PG4 G14 I/0
TIMER31_ETI, USBHS1_ULPI_D6, CMP_MUX_OUT7,
EXMC_A14, EVENTOUT
Default: PG5
PG5 F15 I/0 Alternate: TIMERO_ETI, TIMER30_CHO, USBHS1_ULPI_D7,
EXMC_A15, EVENTOUT
Default: PG6
Alternate: TIMER16_BRKINO, TIMER30_CH1, ETH1_MDC,
PG6 F14 I/0 N - -
OSPIM_PO_CSN, EXMC_NEZ2, DCI_D12, TLI_R7®),
EVENTOUT
Default: PG7
Alternate: EXMC_D28, TIMER30_CH2, SAI0_MCLKO,
PG7 G13 I/0
USART5_CK, EXMC_INT, DCI_D13, TLI_PIXCLK®),
EVENTOUT
Default: PG8
Alternate: TIMER7_ETI, TIMER30_CH3, SPI5_NSS,
PG8 G12 I/0 12S5_WS, ETH1_PPS_OUT, USART5_RTS, USART5_DE,
RSPDIF_CH2, ETHO_PPS_OUT, EXMC_SDCLK, TLI_G7®,
EVENTOUT
VDD50US
B E15 P - Default: VDD50USB
VDD33US
B F13 P - Default: VDD33USB
Default: PC6
Alternate: TIMERO_BRKIN1, TIMER2_CHO, TIMER7_CHO,
PC6 E14 I/0 HPDF_CKINS3, 12S1_MCK, USART5_TX, SDIO0_DATODIR,
EXMC_NWAIT, SDIO1_D6, SDIO0_D6, DCI_DO,
TLI_ HSYNC®, EVENTOUT
Default: PC7
Alternate: TIMERO_CHS3, TIMER2_CH1, TIMER7_CH]1,
PC7 D15 I/0 HPDF_DATAIN3, 12S2_MCK, USART5_RX,
SDIO0_DAT123DIR, EXMC_NEO, SDIO1_D7, SDIO0_D7,
DCI_D1, TLI_G6®), EVENTOUT
Default: PC8
Alternate;: TRACED1, TIMER2_CH2, TIMER7 _CH2,
PC8 D14 /0 - -
USART5_CK, UART4_RTS, UART4_DE, EXMC_NEZ1,
EXMC_INT, SDIO0_DO, DCI_D2, EVENTOUT
Default: PC9
Alternate: CK_OUT1, TIMERO_MCH3, TIMER2_CHS3,
PC9 E13 110 TIMER7_CHS3, 12C2_SDA, 12S_CKIN, UART4_CTS,

OSPIM_PO0_l00, TLI_G3®, SDIO0_D1, DCI_D3, TLI_B2®),
EVENTOUT
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VSS Al5 P - Default: VSS
VDD E12 P - Default: VDD
Default: PA8
Alternate: CK_OUTO, TIMERO_CHO, TIMER7_BRKIN2,
PA8 B14 I/0
12C2_SCL, USARTO_CK, USBHSO0_SOF, UART6_RX,
CMP_MUX_OUT1, TLI_B3®), TLI_R6®), EVENTOUT
Default: PA9
Alternate: TIMERO_CH1, I12C2_SMBA, SPI1_SCK, 12S1_CK,
PA9 D13 I/0 5VT |USARTO_TX, TRIGSEL_IN13, DCI_DO, TLI_R5®),
EVENTOUT
Additional: USBHS0_VBUS
Default: PA10
Alternate: TIMERO_CH2, USARTO_RX, TRIGSEL_IN12,
PA10 Ci4 I/0 5VT
USBHSO_ID, MDIO, TLI_B4®, DCI_D1, TLI_B1®),
EVENTOUT
USBHSO
| Ci15 I/0 Default: USBHS0_DM
DM
USBHSO
~| B15 I/0 Default: USBHSO_DP
DP
Default: JTMS, SWDIO, PA13
Alternate: TIMERO_BRKIN1, TIMER7_BRKIN1, SPI1_NSS,
PA13 B13 le} 12S1_WS, UART3_RX, USARTO_CTS, CANO_RX,
MDIO_A3, EXMC_INT, TRIGSEL_IN10, TLI_R4®),
EVENTOUT
VCORE Al4 - Default: VCORE
VDDLDO | A13 P - Default: VDDLDO
Default: PH13
Alternate: TIMER7_MCHO, ETH1_MIl_COL,
PH13 C13 I/0 . - -
TIMER43_BRKINO, UART3_TX, CANO_TX, EXMC_D21,
TLI_G2®), EVENTOUT
Default: PH14
PH14 B12 I/0 Alternate: TIMER7_MCH1, ETH1_MDIO, UART3_RX,
CANO_RX, EXMC_D22, DCI_D4, TLI_G3®, EVENTOUT
Default: PH15
PH15 D12 Ie} Alternate: TIMER7_MCH2, ETH1_MIl_CRS, EXMC_D23,
DCI_D11, TLI_G4®, EVENTOUT
Default: JTCK, SWCLK, PA14
Alternate: TLI_G7@®), SPI1_SCK, I12S1_CK, UART3_TX,
PA14 Al12 110 USARTO_RTS, USARTO_DE, SAI1_FS1, CANO_TX,
MDIO_A4, TIMERO_BRKIN2, TRIGSEL IN11, TLI_R5®,
EVENTOUT
Default: JTDI, PA15
Alternate: TIMER1_CHO, TIMER1_ETI, SPI0O_NSS,
PA15 All le]

12S0_WS, SPI2_NSS, 1252_WS, SPI5_NSS, 12S5 WS,
UART3_RTS, UART3_DE, TLI_R3®), UART6_TX, MDIO_A0,
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TRIGSEL_OUTO, TLI_B6®), EVENTOUT

PC10

C12

11O

Default: PC10

Alternate: TIMERO_CH3, HPDF_CKIN5, SPI2_SCK,
12S2_CK, USART2_TX, UART3_TX, OSPIM_P0_IO1,
TLI_B1®, MDIO_A1, SDIO0_D2, DCI_D8, TLI_R2®),
EVENTOUT

PC11

c11

IO

Default: PC11

Alternate: TIMERO_ETI, HPDF_DATAINS5, SPI2_MISO,
USART2_RX, UART3_RX, OSPIM_P0O_CSN, EXMC_NBL2,
MDIO_A2, SDIO0_D3, DCI_D4, TLI_B4®), EVENTOUT

PC12

B11

110

Default: PC12

Alternate: TRACED3, EXMC_D6, TIMER14_CHO,
SPI5_SCK, 12S5_CK, SPI2_MOSI, 1252_SD, USART2_CK,
UART4_TX, SDIO0_CK, DCI_D9, TLI_R6®, EVENTOUT

PDO

C10

110

Default: PDO

Alternate: TIMER7_CH2, HPDF_CKING, UART3_RX,
CANO_RX, EXMC_D2, TRIGSEL_IN3, TLI_B1®),
EVENTOUT

PD1

A10

110

Default: PD1
Alternate: HPDF_DATAING6, UART3_TX, CANO_TX,
EXMC_D3, TRIGSEL_IN6, EVENTOUT

PD2

B10

I/10

Default: PD2

Alternate: TRACED2, EXMC_D7, TIMER2_ETI,
TIMER14_BRKINO, UART4_RX, TLI_B7®), SDIO0_CMD,
DCI_D11, TLI_B2®), EVENTOUT

PD3

A9

I/10

Default: PD3
Alternate: HPDF_CKOUT, SPI1_SCK, 12S1_CK,
USART1_CTS, EXMC_CLK, DCI_D5, TLI_G7®), EVENTOUT

PD4

C9

I/10

Default: PD4
Alternate: TIMER7_MCH3, USART1_RTS, USART1_DE,
OSPIM_PO_104, EXMC_NOE, EVENTOUT

PD5

B9

110

Default: PD5
Alternate: TIMER7_CH3, USART1_TX, OSPIM_PO0_IO5,
EXMC_NWE, EVENTOUT

VSS

D10

Default: VSS

VDD

D11

Default: VDD

PD6

D9

I/0

Default: PD6

Alternate: SAI1_DATO, SAIO_DATO, HPDF_CKIN4,
HPDF_DATAIN1, SPI2_MOSI, 12S2_SD, SAI0_SDO,
USART1_RX, SAI2_SDO0, OSPIM_PO0_l0O6, SDIO1_CK,
EXMC_NWAIT, DCI_D10, TLI_B2®, EVENTOUT

PD7

B8

110

Default: PD7

Alternate;: HPDF_DATAIN4, SPI0_MOSI, 12S0_SD,
HPDF_CKIN1, USART1 CK, RSPDIF_CHO,
OSPIM_P0_107, SDIO1_CMD, EXMC_NEO, EXMC_NCE,
EVENTOUT
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Pin Name

Pins

Pin
Type®

110
Level®

Functions description

PG9

A8

IO

Default: PG9

Alternate: EXMC_D30, CAN2_TX®), TIMER7_BRKIN1,
TIMER30_ETI, SPI0_MISO, ETH1_MII_TX_CLK,
USART5_RX, RSPDIF_CH3, OSPIM_PO0_l06, SAI1_FS1,
SDIO1_D0, EXMC_NEZ1, DCI_VSYNC, EVENTOUT

PG10

C8

11O

Default: PG10

Alternate: EXMC_D31, CAN2_RX®, OSPIM_P1_l08,
SPI0_NSS, 12S0_WS, TLI_G3®, SAI1_SD1, SDIO1_D1,
EXMC_NE2, DCI_D2, TLI_B2®, EVENTOUT

PG11

A7

110

Default: PG11

Alternate: EXMC_D29, SPIO_SCK, 12S0_CK,
ETH1_MII_TX_EN, ETH1_RMII_TX_EN, RSPDIF_CHO,
OSPIM_P1_107, SDIO1_D2, ETHO_MII_TX_EN,
ETHO_RMII_TX_EN, DCI_D3, TLI_B3®, EVENTOUT

PG12

D8

110

Default: PG12

Alternate: OSPIM_P1_CSN, SPI5_MISO, ETH1_MII_TXD2,
USART5_RTS, USART5_DE, RSPDIF_CH1, TLI_B4®),
SDIO1_D3, ETHO_MII_TXD1, ETHO_RMII_TXD1,
EXMC_NES3, TIMER22_CHO, TLI_B1®, EVENTOUT

PG13

B7

110

Default: PG13

Alternate: TRACEDO, SPI5_SCK, 12S5_CK,
ETH1_MII_TXDO, ETH1_RMII_TXDO, USART5_CTS,
TIMER44_CHO, SDIO1_D6, ETHO_MII_TXDO,
ETHO_RMII_TXDO0, EXMC_A24, TIMER22_CH1, TLI_R0®),
EVENTOUT

PG14

Cc7

110

Default: PG14

Alternate: TRACED1, SPI5_MOSI, 12S5_SD,
ETH1_MII_TXD1, ETH1_RMII_TXD1, USART5_TX,
TIMER44_MCHO, OSPIM_PO0_107, SDIO1_D?7,
ETHO_MII_TXD1, ETHO_RMII_TXD1, EXMC_A25,
TIMER22_CH2, TLI_B0®, EVENTOUT

PG15

D7

I/10

Default: PG15
Alternate: ETH1_MII_TXD3, USART5_CTS,
TIMER44_BRKINO, EXMC_SDNCAS, DCI_D13, EVENTOUT

PB3

A6

110

Default: JTDO, PB3

Alternate: TRACESWO, TIMER1_CH1, TLI_PIXCLK®),
SPIO_SCK, 12S0_CK, SPI2_SCK, 12S2_CK, SPI5_SCK,
I2S5_CK, SDIO1_D2, CTC_SYNC, UART6_RX, MDIO_A4,
TRIGSEL_OUT7, TIMER23_ETI, EVENTOUT

PB4

B6

I/0

Default: NJTRST, PB4

Alternate: TIMER15_BRKINO, TIMER2_CHO, SPI0_MISO,
SPI2_MISO, SPI1_NSS, 12S1_WS, SPI5_MISO, SDIO1_D3,
UART6_TX, TRIGSEL_OUT6, EVENTOUT

PB5

C6

110

Default: PB5
Alternate: TIMER16_BRKINO, TIMER2_CH1, TLI_B5®),
12C0_SMBA, SPI0_MOSI, 12S0_SD, 12C3_SMBA,
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. . Pin 1/O
Pin Name | Pins Functions description
Type® |Level®@
SPI2_MOSI, 12S2_SD, SPI5_MOSI, 12S5_SD, CAN1_RX,
USBHSO0_ULPI_D7, ETHO_PPS_OUT, EXMC_SDCKE]1,
DCI_D10, UART4_RX, EVENTOUT
Default: PB6
Alternate: TIMER15_MCHO, TIMER3_CHO, EXMC_D11,
PB6 A5 I/0 12C0O_SCL, 12C3_SCL, USARTO_TX, CAN1_TX,
OSPIM_PO_CSN, HPDF_DATAIN5, EXMC_SDNE1,
DCI_D5, UART4_TX, EVENTOUT
Default: PB7
Alternate: TIMER16_MCHO, TIMER3_CH1, 12C0_SDA,
PB7 B5 I/0 12C3_SDA, USARTO_RX, HPDF_CKIN5, EXMC_NL,
EXMC_NADV, DCI_VSYNC, EVENTOUT
Additional: PVD_IN
BOOT C5 I/0 Default: BOOT
Default: PB8
Alternate: TIMER15_CHO, TIMER3_CH2, HPDF_CKIN?7,
PB8 A2 I/0 12C0_SCL, 12C3_SCL, SDIO0_CKIN, UART3_RX,
CANO_RX, SDIO1_D4, ETHO_MIl_TXD3, SDIO0_D4,
DCI_D6, TLI_B6®), EVENTOUT
Default: PB9
Alternate: TIMER16_CHO, TIMER3_CH3, HPDF_DATAIN7,
PB9 B3 I/0 I2C0O_SDA, SPI1_NSS, I12S1_WS, 12C3_SDA,
SDIO0_CMDDIR, UART3_TX, CANO_TX, SDIO1_DS5,
I2C3_SMBA, SDIO0_D5, DCI_D7, TLI_B7®, EVENTOUT
Default: PEO
PEO B4 I/0 Alternate: TIMER3_ETI, UART7_RX, SAI1_MCLKO,
EXMC_NBLO, DCI_D2, TLI_R0®, EVENTOUT
Default: PE1
PE1 C4 I/0 Alternate: UART7_TX, EXMC_NBL1, DCI_D3, TLI_R6®),
EVENTOUT
VCORE Ad P - Default: VCORE
VSS D6 P - Default: VSS
PDR_ON D4 P - Default: PDR_ON
VDDLDO A3 P - Default: VDDLDO
VDD D5 P - Default: VDD
Notes:

(1) Type: | =input, O = output, P = power.
(2) 1/O Level: 5VT =5V tolerant.
(3) Functions are available on GD32H737lIxx / GD32H737IMxx devices only.
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2.6.5. GD32H737xx pin alternate functions
Table 2-7. Port A alternate functions summary
Pin Name | AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 | AF13 | AF14 AF15
SPIS_N
TIMER1_CHO|TIMER4_|TIMER7_E|TIMER14_ — . |OSPIM_PO_I| USART1_ | UART3_T | SDIO1_C ETHO_MII_ |EXMC_A|TRIGSEL _
PAO ITIMERL_ETI| CHO I BRKINO ss&lzgs 06 CTS X mp | SA-SPLI cRrse 19 INO EVENTOUT
USARTL ETHO_MII_
TIMER4_ TIMER14_ ~| UART3_R | OSPIM_P |SAI1_MCL| RX_CLK®) TRIGSEL_| TLI_R2(
PAL TIMERLCHL ey MCHO F;TTSl/UDS; X 0_103 K1 ETHO_RMII IN1 5 | EVENTOUT
- _REF_CLK
TIMER4_ TIMER14_ OSPIM_PQ_I| | USARTL_ [SAI1_SCK TRIGSEL_| TLI_R1(
PA2 TIMERL_CH2| " ) CHO 00 iy 1 ETHO_MDIO| MDIO N7 5 | EVENTOUT
TIMER4 TIMER14_| 12S5_M |OSPIM_PO_|| USART1 USBHSO_ | ETHO_MII_ | OSPIM_ | TRIGSEL_|TLI_B56
— — ) L — (5) — - — — - !
PA3 TIMERLCH3) ™ ¢ CH1 CK 02 RX TH-B2® | yipipo | col®  |po_sck|  ina ) EVENTOUT
SPIO_N
TIMER4_ — . |SPI2_NSS/I2| USART1_ |SPI5_NSS EXMC_D| DCI_HSY | TLI_VS
PA4 ETI SSCVZSO S2_Ws CK  [/12S5_WS 8 NC ynco | EVENTOUT
TIMER1_CHO TIMER? SPI0_S SPI5_SCK USBHSO EXMC_D TLI_R&
PAS ITIMERL_ETI MCHO CK/&SO /12S5_CK uLpl_ck | MDPIO_AD 9 5 | EVENTOUT
TIMERO_BR |TIMER2_|TIMER7_B SPI0_MI|OSPIM_PO_| SPIS_MIS CMP_MU DCI_PIXC | TLI_G2(
PAG KINO CHO RKINO SO 03 o] x_outo | MPIO-MDC LK 5 | EVENTOUT
ETHO_MII
SPIO_M SPI5_MO —VI_
TIMERO_MC |TIMER2_| TIMER7_ o oy OSPIM_P |[RX_DV®/ET|EXMC_S|TRIGSEL_| TLI_VS
PAT HO CH1 MCHO Osin2s SIN2s5_S 0_I02 |HO_RMII_C | DNWE INs | ynceo | EVENTOUT
0_SD D
_ RS_DV
CK_ouT TIMER7_B USARTO USBHSO CMP_M TLI_R6!
— - — — (5) -
PA8 o |TIMERO_CHO RKINg | 12C2_SCL oK soF | UARTE_RX UX_lOUT TLI_B3 5 | EVENTOUT
12c2_sms| S-S USARTO TRIGSEL TLI_R5!(
PA9 TIMERO_CH1 = CK/I12S1 - - DCI_DO = | EVENTOUT
A X IN13 5
_CK
&
PA10 TIMERO_CH2 US/EF;TO— USBBSO—' MDIO |TLI_B4®| DCI_D1 TL'—)Bl EVENTOUT
JTMS/S | TIMERO_BR TIMER7_B SPILN USARTO EXMC_I | TRIGSEL_| TLI_R4(
PA13 WDIO KINT RKINT SSC\/2§1 UART3_RX | =1 ™= CANO_RX MDIO_A3 N | INwo | s | EVENTOUT
PAl4 JTCK/S TLI_G7® | SPI1_S | UART3_TX | USARTO_ | SAI1_FS1 | CANO_TX MDIO_A4 |TIMERO_|TRIGSEL_|TLI_R5(| EVENTOUT
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Pin Name | AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 | AF13 | AF14 AF15
WCLK CK/I2S1 RTS/USA BRKIN2 | IN11 5
_CK RTO_DE
SPIO_N UART3_R
TIMERL_CHO —  |SPI2_NSS/I2|SPI5_NSS - MDIO_A | TRIGSEL_|TLI_B6®
— ! ! (5) ! — -
PA15 ITDL | eRT ETH 812507 < | Joss ws | TS/UARTS| TLI_R3 UART6_TX 0 ouTo ) EVENTOUT
— ~WS — - _DE
Table 2-8. Port B alternate functions summary
Pin Name | AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 | AF13 | AF14 AF15
TIMERO_ |TIMER2_C| TIMER7_ | OSPIM_P HPDF_CK UART3 USBHSO_ | ETHO_MII_ | MDIO_A | TRIGSEL_| TLI_G1(
— — — ! — _ 5) — g _ - - _
PBO MCH1 H2 MCH1 0_I01 ouT cts | ™R upipr | Rxp2o 1 ouT3 5 | EVENTOUT
TIMERO_ |TIMER2_C| TIMER7_ | OSPIM_P HPDF_DA USBHSO_ | ETHO_MII_ [ MDIO_A [ TRIGSEL _| TLI_GO!
— — — - — 5) — ! — ! - —
PBl MCH2 H3 MCH2 0_100 TAIN1 THRE™ T Ulpp2 | RXD3® 2 ouT4 5 | EVENTOUT
SAI2_DAT | SAIO_DAT | EXMC_D1 |HPDF_CKI SPI2_MOSI | SAI2_SD | OSPIM_P MDIO_A [ TIMER22_
PB2 RTC_OUT ™) 0 0 NI SAI0_SDO| "5 op o 0. SCK EXMC_NCE| ™~ 2 i EVENTOUT
SPI5_SC
JTDO/TRA|TIMER1_C|TLI_PIXCL SPI0_SCK | SPI2_SCK - CTC_SYN MDIO_A | TRIGSEL_|TIMER2
PB3 CESWO H1 K®) /12S0_CK | /1252_CK K/'ziS—C SPIOl_D2 c UARTE_RX | " 4 out7 | 3_em | EVENTOUT
TIMER15_|TIMER2_C SPIO_MIS | SPI2_MIS |SPI1_NSS/I| SPI5_MI TRIGSEL _
PB4 NITRST | Loring Ho o S 251 WS so |Splo1D3 UART6_TX oUT6 EVENTOUT
SPI0_MO SPI5_MO
TIMER16_|TIMER2_C 12C0_SMB —"" [12C3_SMB|SPI2_MOSI o USBHSO_ |ETHO_PPS_|EXMC_S UART4
— — (5) — g - — — — g —
PB5 BRKING i TLI_BS A sl A 1252 Sp | SV12S5_ | CANT_RX| "0 FC oOUT bekel | PCLD10 |7 o “=| EVENTOUT
12S0_SD - SD -
TIMER15_|TIMER3_C|EXMC_D1 USARTO_T OSPIM_P | HPDF_DAT |[EXMC_S UART4_
PB6 MCHO Ho 1 12C0_SCL 12C3_SCL N CANLTX | "0 ooy AINS DNEL | PCLDS |7 | EVENTOUT
TIMER16_|TIMER3_C USARTO_R HpPDF_ckiN| EXMEN| pey vsy
PB7 - - 12C0O_SDA 12C3_SDA - = LIEXMC - EVENTOUT
MCHO H1 X 5 NC
_NADV
TIMER15_|TIMER3_C|HPDF_CKI SDIOO_CKI | UART3_ ETHO_MII_T| SDIOO_ TLI_B6®
PB8 CHO Ho N7 |12c0_scL 12C3_SCL N Ry~ |CANO_RX |SDIO1 D4~ "\ D4 DCI_D6 ) EVENTOUT
TIMER16_|TIMER3_C| HPDF_DA SPI1_NSS SDIO0_CM |UART3_T SDIOO_ TLI_B76
PB9 CHO H3 TAIN? |12C0-SDA| o\ |12C3-SDA| T X CANO_TX |SDIO1_D5 |12C3_SMBA | = DCI_D7 s EVENTOUT
TIMERL_C SPI1_SCK | HPDF_DA | USART2_T OSPIM_P | USBHSO_ | ETHO_MII_ TRIGSEL_| TLI_G4(
PB10 H2 12CLSCL] Jias1_ck | TAINT X 0_NCS | ULPI_D3 | RX_ER® ouT2 5 | EVENTOUT
ETHO_MII_T
TIMERL_C HPDF_CKI| USART2_R USBHSO_ [X_ENG®/ETH|USBHS1 TLI_G5¢
PBll H3 12C1_SDA N7 X ULPI_D4 |0_RMII_TX_| _SOF® 5 | EVENTOUT
EN
ETHO_MII_T
TIMERO_B 12C1_SMB|SPI1_NSS|HPDF_DA |USART2_C USBHSO_ | XDO®/ETHO | OSPIM_ | CMP_MU |UART4_
PBl2 RKINO A /12S1_WS | TAIN1 K CANLRX| Gipips | _RMILTXD | Po_i00 | x_ouTz2 | Rx | EVENTOUT
0
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Pin Name | AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 | AF13 | AF14 AF15
ETHO_MII_T
RTC_REFI| TIMERO_ OSPIM_P | SPI1_SCK |HPDF_CKI|USART2_C | USBHS1 USBHSO_ | XD1®/ETHO| SDIOO_ UART4_
PB13 N MCHO 0_l102 | /12S1_CK N1 TS Jp@  [CANLTX G 6 | _RMILTXD | DO DCLD2 |y 7| EVENTOUT
1
USART2_R | UART3
TIMERO_ TIMER7_ | USARTO_ | SPI1_MIS | HPDF_DA oy - EXMC_D|TRIGSEL_| TLI_CL
PB14 MCHL MCHL % 5 TAINz | TS/USART |RTS/UAR|SDIO1_DO 10 OUTL «® | EVENTOUT
2 DE | T3 DE
RTC_REFI| TIMERQ TIMER7_ | usarTo_ | SPEMO 1ipne ek UART3 EXMC_D|TRIGSEL_| TLI_GT(
PB15 N MCH2 MeHz | Rx S|/|2D31_s by crs  |SPio1_D1 11| ours | @ |EVENTOUT
Table 2-9. Port C alternate functions summary
Pin Name | AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 | AF13 | AF14 AF15
EXMC_D HPDF_CKI HPDF_DA |TIMER40_C| SAIL_FS USBHSO0_U EXMC_SD | TRIGSE | TLI_RS
g — ! — ! — 5) _ _
pco 12 NO TAIN4 HO 1 |FXMCAZS by grp | THLS2 NWE | L_IN8 5 | EVENTOUT
TRACED | SAI2_DA HPDF_DAT | HPDF_CKI |SPI1_MOSI TIMER40_ | SAI2_SD OSPIM_PO | ETHO_MD TRIGSE | TLI_G5!
PC1 0 Tom |SAIO_DATOI T | N /1251 sp | SA0-SDO| o b |SPIOLCK| T o) G MDC | e 5 | EVENTOUT
PMU_DE
= HPDF_CKI | OSPIM_PO HPDF_CK OSPIM_PO |USBHS0_U|ETHO_MII_| EXMC_SD | TRIGSE
Pc2 EPSI’DLEE N1 o5 [SPILMISOL T gyt _lo2 LPI_DIR | TXD2® NEO L_IN2 EVENTOUT
PMU_SL HPDF_DAT| OSPIM_PO [SPI1_MOSI OSPIM_P0 |USBHS0_U|ETHO_MII_| EXMC_SD
PC3 EEP AIN1 _loe /12S1_SD _loo LPI_NXT | TX_CLK® | CKEO EVENTOUT
PMU DE ETHO_MII_
—~|EXMC_A HPDF_CKI TIMER41_C RSPDIF_C [SDIO1_CKI|RXDO®/ET | EXMC_SD TLI_R7¢
PC4 EPSPLEE - > 1250_MCK Ho o N HORMILR|  NEO 5 | EVENTOUT
XD0
ETHO_MII_
PMU_SL | SAI2_DA HPDF_DAT TIMER41_ RSPDIF_C RXD1®/ET | EXMC_SD | CMPQ_ | TLI_DE(
PCS EEP T2 SAI0_DAT2 AIN2 MCHO H3 HO_RMII_R CKEO ouT 5 EVENTOUT
XD1
TIMERO_| TIMER2_C | TIMER7_C | HPDF_CKI USART5_T [SDIOO_D |EXMC_NW TLI_HS
PC6 BRKIN1 Ho Ho N3 12S1_MCK X ATODIR AT SDIO1_D6 SDIO0_D6 | DCI_DO YNC® EVENTOUT
TIMERO_| TIMER2_C | TIMER7_C |HPDF_DAT usaArTs_R |20l exmc_ne TLI_G6!
PC7 - - - v 1252_MCK — | AT123DI -~ | sbI01_D7 SDIO0_D7 [DCI_D1| g | EVENTOUT
CH3 H1 H1 AIN3 X = 0 5
TRACED TIMER2_C | TIMER7_C USARTS_C | 2ARTA_| exvic NE
PC8 - - — | RTSIUA =~ | EXMC_INT SDIOO_DO | DCI_D2 EVENTOUT
1 H2 H2 K 1
RT4 DE
CK_OUT | TIMERO_| TIMER2_C | TIMER7_C UART4_ |OSPIM_PO TLI_B26
— — — — — ! (5) -
PC9 1 MCH3 H3 H3 12C2_SDA | 12S_CKIN cTs 100 TLI_G3 SDIO0_D1 | DCI_D3 5 EVENTOUT
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Pin Name | AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 | AF13 | AF14 AF15
TIMERO HPDF_CKI SPI2_SCK/| USART2_T | UART3_ | OSPIM_PO TLI_R2(
— — . — _ | 5) !
PC10 CH3 NS 1252, CK X ™ 1ot TLI_B1® | MDIO_A1 |SDIO0_D2 |DCI_D8| 5~ | EVENTOUT
TIMERO_ HPDF_DAT SPI2_MIS |USART2_R | UART3_ | OSPIM_PO | EXMC_NB TLI_B4G
PC11 ETI AING 5 N RY " CSN L MDIO_A2 | SDIO0_D3 | DCI_D4 |~ EVENTOUT
TRACED |EXMC_D | TIMER14_ SPI5_SCK/|SPI2_MOS|USART2_C | UART4_ TLI_R6(
PC12 3 5 CHO 1255 CK | 1252 SD K T SDIO0_CK |DCI_D9 | ~5"" | EVENTOUT
PC13 EVENTOUT
PC14 EVENTOUT
PC15 EVENTOUT
Table 2-10. Port D alternate functions summary
Pin Name AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 AF15
TIMER7_C |HPDF_CKI UART3_R|CANO_R TRIGSEL_|TLI_B16
PDO Ho NG X X EXMC_D2 N3 ) EVENTOUT
HPDF_DA UART3_T | CANO_T TRIGSEL_
PD1 TAING X X EXMC_D3 NG EVENTOUT
5
PD2 TRACED2 | FXMC-D | TIMERZ_E TIMER14 UARTA R 1| 7o spioo_cmp | pei_pit || evenTouT
7 Tl _BRKINO X )
HPDF_CK SPI1_SCK/ USART1_ TLI_GT7¢
PD3 ouT 251 oK oS EXMC_CLK | DCI_D5 5 | EVENTOUT
USART1_
PD4 Tll\lrgﬁg— RTS/USA OSPIIE)AZPO EXMC_NOE EVENTOUT
RT1_DE -
TIMER7_C USART1_ OSPIM_PO
PD5 H3 T " 105 EXMC_NWE EVENTOUT
SAI1_DA HPDF_CKI| HPDF_D |SPI2_MOSI USART1_ |SAI2_SDO OSPIM_PO [SDIO1_C|EXMC_NWAI TLI_B26
PD6 1o |sAlo_DATO[ T ATAINL | 1252 sD | SAI0-SDO |~k o 106 K b DCI_D10 ) EVENTOUT
HPDF_DA SPI0_MOSI|HPDF_CKI | USART1_ RSPDIF_| OSPIM_PO |SDIO1_C| EXMC_NEO/
PD7 TAIN4 /12S0_SD N1 CK CHO _lo7 MD | EXMC_NCE EVENTOUT
HPDF_CKI USART2_ |SAI1_CLK|RSPDIF_
PD8 N3 T 0 CH1 EXMC_D13 EVENTOUT
HPDF_DA USART2_ |SAI1_CLK
PD9 TAIN3 RX 1 EXMC_D14 EVENTOUT
HPDF_CK USART2_ | SAI1_DAT TLI_B3®
PD10 ouT CK 1 EXMC_D15 ) EVENTOUT
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Pin Name AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 AF15
TIMER40_ TIMER7_ | 12C3_SM USART2_ |SAI1_DAT| OSPIM_ EXMC_A16/
PD11 CH1 MCH3 BA CTS 2 po_loo | SAIL-SPO EXMC_CLE EVENTOUT
TIMER41 TIMER3_C 12C3_SC | CAN2_RX! USARTZ_ OSPIM EXMC_A17/
PD12 cH1 Ho . %~ |EDOUT_A| RTS/USA po_lo1 | SAILFSO ExMC ALE | PC-D12 EVENTOUT
RT2_DE
TIMER42_ TIMER3_C 12C3_SD |CAN2_TX® OSPIM_ | SAI1_SCK
PD13 CHL i A ) EDOUT_B P0_I03 5 EXMC_A18 | DCI_D13 EVENTOUT
TIMER43_ TIMER3_C UART7_C
PD14 CH1 Ho SPI3_IO2 | EDOUT_Z Ts EXMC_DO EVENTOUT
UART7_R
pp15 | MER44_ TIMER3_C SPI3_l03 TS/UARTY EXMC_D1 EVENTOUT
CH1 H3
_DE
Table 2-11. Port E alternate functions summary
Pin Name AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 AF15
PEO TIMER3_E UART7_R SAIL_MCL EXMC_NB | 1 5o |11 Ro® | EVENTOUT
Tl X KO LO - -
PE1 UAR;—T EXMS—NB DCI_D3 | TLI_R6® | EVENTOUT
SPI3_SC | SAIO_MCL SAI2_MCL| OSPIM_ |SAI2_CLKO|ETHO_MII_
PE2 TRACECK SAIO_CLKO K KO KOW PO_IO2 O TXD3® EXMC_A23 EVENTOUT
TIMER14_ SAI2_SD1 DCI_PIX
PE3 TRACEDO BRKINO SAIO_SD1 o EXMC_A19 CLK EVENTOUT
TIMERQ HPDF_DAT| TIMER14_ | SPI3_NS SAI2_FS0 SAI2_DAT1
— — - — — — ®)
PE4 TRACEDL | oo vy |SAIDATLIT | = MCHO S SAI0_FS0 o o EXMC_A20| DCI_D4 |TLI_BO® | EVENTOUT
HPDF_CKI | TIMER14_ | SPI3_MI | SAI0_SCK SAI2_SCK SAI2_CLK1
— - — — — — ®)
PE5 TRACED2 SAIO_CLK1| ™ " = CHO o 0 o0 o EXMC_A21| DCI_D6 |TLI_GO0® | EVENTOUT
TIMERQ TIMER14_ |SPI3_MO SAI2_SDO|SAI2_DA | SAIL_MCL | CMP_MUX
— - — — — — — ®
PE6 TRACEDS | 01\ o"|SAIO_DATO CHL S | SAl0_sDo o 0 K “ours |EXMC_A22| DCI_D7 |TLI_G1®| EVENTOUT
TIMERO_ HPDF_DAT UART6_R OSPIM_PO
PE7 ET1 AIND x 104 EXMC_D4 EVENTOUT
TIMERO_ HPDF_CKI UART6_T OSPIM_PO CMP1_0O
PES MCHO 2 " 105 EXMC_D5 | 7" EVENTOUT
UART6_R
PE9 TIMERO_ HPDF_CK SPI3_102 TS/UART OSPIM_PO EXMC_D6 EVENTOUT
CHO ouT - & DE _l06 -
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Pin Name AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 AF15
PE10 TI&ACEE](.)_ HPiﬁ\TA'DAT SPI3_103 UAI?I_LG_C OS_PIIg;PO EXMC_D7 EVENTOUT
PE11 TII\(/-IjE'IZ{O_ HPD’\TZCKI SPK;_NS SAI1l_SD1 OS_P(;'\SA,QPO EXMC_D8 TLI_G3® | EVENTOUT
PE12 TI&ACEES_ HpirﬁEAT SPISK_SC SAIlISCK EXMC_D9 CMS_IO__O TLI_B4® | EVENTOUT
PE13 TII\(/-Ijin{O_ HPD’\TS_CKI SPIS%MI SAI1l_FS1 EXMC_D10 CMS_I%_O TLI_DE® | EVENTOUT
PE14 TII\(/I:ESO_ SPI:;—IMO SAIT(—J-MCL EXMC_D11 TL:_—;:;)XC EVENTOUT
PE15 TEI:'\RAE:T\IOO_ TLI_&EYN EXMC_D12 ?('\_ASL_J'\#ZJ TLI_R7® | EVENTOUT
Table 2-12. Port F alternate functions summary
Pin Name | AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 AF15
PFO 12C1_SDA lfJSI_ill—'_sDozl_ O?_PIIgO—P EXMC_AO0 TIMCEI_ITOZZ— EVENTOUT
PF1 12C1_SCL LiJS|_|BD||-|_SDO5_ OT_PII(,\)A]_—P EXMC_A1 TIM(;E:]_ZZ— EVENTOUT
PF2 IZCIRSMB LiJSUBDT_SDOG— O?jl(l\)/lz_P EXMC_A2 TIM(;E:ZZZ— EVENTOUT
PF3 O?jl(l\)/l?’_P EXMC_A3 TIM(;E:;Z— EVENTOUT
- TMERD,_ TMER?_ | USARTI_ HPDF DA | rgius TaiUARTs | OSTMP |SPI0L0 exvic_p |TRISSELL | TLLPX| ¢ oy
RT2. DE | DE
PF5 T:\/hrl(:l?l-li?z()_ TII\I;/IS_ITZ?_ USAI;I;TO_ HPD'\ITz_CKI UAI?:;?:_C SDI?l_D EXMC_A5 TR(I)C[;J?I—EL_ TLI;)G7( EVENTOUT
PF6 TIM§:015_ CANE)_RX( SPI4_NSS| SAI0_SD1 UAR;-G_R SAI2_SD1 Oﬁ_PII(’\)AEP EXM‘(;_DZ TIM(E:OZZ_ EVENTOUT
PE7 TIMCE|_||?016_ CANE)_TX( SPI4_SCK SAI?(_lMCL UAR)'(I'G_T SAIZK_lMCL Oﬁjl(l\)/lZ_P EXM;)_DZ TIMCE|_||?122_ EVENTOUT
TIMER15 SPI4_MIS | SAI0O_SCK UART6_R SAI2_SCK OSPIM_P EXMC_D2 | TIMER22
PF8 MCHO - 6 I TS/US;TG I 0_|Oa 6 - CH2 - EVENTOUT
PF9 T”\'\;ERH](')G_ SPI‘é_IMO SAIO_FS1 UA?—';G_C SAI2_FS1 Oijl(’\)/l{P EXM;?_DZ TIMCE|_I|?322_ EVENTOUT
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Pin Name AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 AF15
PE10 T:Bh/;ili{'\llg_ SAIOEDAT ogggﬁp SA%DA bCL D11 TLIg)DE( EVENTOUT
PF11 SP";—IMO SA'll—SD EXNMR(;—SSD DCI_D12 T?"E"CEF'TOZ EVENTOUT
PF12 EXMC_A6 T?"E"CEF'EZ EVENTOUT
PF13 HF;'ZF,\TEA 'ZCSRSMB EXMC_A7 T?"E"CEF'TZZ EVENTOUT
PF14 HPD,\TgCK' I2C3_SCL | SPI4_IO2 EXMC_A8 -I;,IEACEI-IT; EVENTOUT
PF15 I2C3_SDA| SPI4_103 EXMC_A9 EVENTOUT

Table 2-13. Port G alternate functions summary

Pin Name AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 AF15
GO TIMCEFIT:l_ O?jlgip EXMOC_Al EVENTOUT
e |
PG5 TIM?TO_E TIM(I:E:T;O_ SESTS;@ EXM;:_Al EVENTOUT
PG6 ngi?;g_ TIM;_TEO— ETT:J@MD OOS_F(J;'\SANP EXM;:—NE DCI_D12 | TLI_R7®| EVENTOUT
PG7 EXM;—DZ T'MCEFTSO— SA'%)MCL US?:IT(TS_ EXMC_INT|DCI_D13 TLI'_—;;)XC EVENTOUT
PGS TIMER7_E | TIMER30_ | SPI5_NSS/| ETH1_PP LRE’Q?UTSS; RSPDIF_C ETHO_PP |EXMC_SD TLI 67| EVENTOUT

Tl CH3 1285_WS | S_OUT® RTS. DE H2 S_OUT |c1k -

GO EXMC(]I_D3 CAXI\(I42)_T TII\F/QIEII'?\E_B Tlmsﬁso_ SPIO_MISO I?I:I)—(T%:_LMKI(L)_ USART(TS_ RSPl_IIDEI)F_C o§j|g/|gp SAIL FS1 SDI(())l_D EXM;)_NE Dc:\T (\:/sv EVENTOUT
PG10 EXMlc—D3 CA)’(\éf)—R Osj'('\)"gpl SIZ'SOO—_'\\‘;SS/ TLI_G3® | SAI1_SD1 SD'?l—D EXMS—NE DCI_D2 | TLI_B2® | EVENTOUT

78



2

GigaDevice GD32H737xx Datasheet
Pin Name | AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 AF13 | AF14 AF15
ETH1_MII_ ETT;'OE—L\I’:,L')
EXMC SPIO_SCK/| TX_EN®/E RSPDIF_C| OSPIM_P - -
— — — - - )
PG11 D29 1250.CK | THL RMI HO 1 107 |SDI0L.D2 KAEIII'I:II_())(_}?E DCI_D3 | TLI_B3® | EVENTOUT
_TX_EN® - =
N
OSPIM_P1 ETHI_MIL_| SSARTS Ipsppik ¢ E%F(Ig_l'(\glll EXMC_NE | TIMER22
_! VI — (5) — — (5)
PG12 " CsN SPI5_MISO| ™ - =) F;%/UDS; " TLI_B4® |SDIOL D3|z 0 ey 3 “CHo | TH-B1® | EVENTOUT
- II_TXD1
ETHL_MII_ ETHO_MII
SPI5_SCK/| TXDO®/ET | USARTS_ | TIMER44 TXDO®/ | EXMC_A2 | TIMER22
— — — — — ©)
PG13 | TRACEDO 1255 CK | HLRMIL | CTS CHo SDIOL_D6| =0 s “cH1 | TH-RO® | EVENTOUT
TXDO® II_TXDO
ETHL_MII_ ETHO_MII
SPI5_MOSI| TXD1®/ET | USART5_ | TIMER44_| OSPIM_P TXD1®/ | EXMC_A2 | TIMER22
— — — — — — ©)
PGl4 | TRACEDL /1285_SD |HLRMIL_|  TX MCHO oo7 |SP'OLPTEro R 5 _CHp | TH-BO™| EVENTOUT
TXD1® II_TXD1
ETH1_MII_| USARTS_ | TIMER44_ EXMC_SD
PG15 TXD3® TS BRKING NCAs  |DCID13 EVENTOUT
Table 2-14. Port H alternate functions summary
Pin Name | AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 | AF13 | AF14 AF15
PHO EVENTOUT
PH1 EVENTOUT
TIMER40_C|USBHS1_U|OSPIM_PO | SAI1_SCK |ETHO_MI| EXMC_SD TLI_RO(
PH2 HO LPI_STP®@ | _lO4 1 I_CRS® | CKEO 5 | EVENTOUT
TIMER40_ |USBHS1_U|OSPIM_PO | SAIL_MCL |ETHO_MI| EXMC_SD TLI_RL(
PH3 MCHO | LPI_DIR® | _l05 K1 I_COL® |  NEO 5 | EVENTOUT
TIMER40_B|USBHS1_U USBHSO0_U EXMC_NB TLI_G4(
— — (5) — — —
PH4 12C1_SCL RKINO | LPL NxT@ | TH-85% 1" o) it 3 5 | EVENTOUT
SPI4_NS TIMER41_C|USBHS1_U EXMC_SD
PH5 12C1_SDA 77 O L1 CK® NWE EVENTOUT
I2C1_SMB |SPI4_SC|ETH1_MII_R| TIMER41_ |USBHS1_U ETHO_MI| EXMC_SD
PH6 A K XD2® MCHO LPI_DO® I_RXD2® NE1 DC1_D8 EVENTOUT
SPI4_MI |[ETH1_MII_R |TIMER41_B|USBHS1_U ETHO_MI| EXMC_SD
PH7 EDOUT_A | 12C2_SCL | 7 . 5 D3 RKINO | LPI_D1® RxDa®| cke1 | PC-Pe EVENTOUT
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Pin Name | AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 | AF13 | AF14 AF15
ETHL_MI_R
TIMER4_ XDO®/ETH1 |TIMER42_C|USBHS1_U DCI_HS | TLI_R2(
PH8 er | EDOUT_B |12C2 SDA (SPI4.102| "o o o o LP| D20 EXMC_D16| o 5 | EVENTOUT
3
ETH1_MI_R
12C2_SMB XD1@/ETH1 | TIMER42_ |USBHS1_U TLI_R3(
PH9 EDOUT_Z y SPI4_103| "Cy 1 exp1 | McHO | LpL Dad EXMC_D17|DCI_DO| 5" | EVENTOUT
3)
TIMER4_ 12C3_SMB ETH1_MII_R |TIMER42_B|USBHS1_U TLI_R4(
PH10 CHo "y X ERO RKINO | LPI_Da® EXMC_D18|DCI_D1| 5" | EVENTOUT
ETH1_MI_R
TIMER4_ X_DV®/ETH [TIMER43_C|USBHS1_U TLI_RS5(
PH11 CcHL 12C3_SCL 1 RMILCRS o LP| D5@ EXMC_D19|DCI_D2| 5" | EVENTOUT
_DVO
ETH1_MI_R
TIMER4_ X_CLK®/ET | TIMER43_ |USBHS1_U TLI_R6(
PH12 ) 12C3_SDA HLRMILRE| MCHO | LPL D6® EXMC_D20|DCI_D3| 5 | EVENTOUT
F_CLK®
TIMER7_M ETH1_MII_C|TIMER43_B TLI_G2(
PH13 CHO oL BKING . |JART3_TX | CANO_TX EXMC_D21 5 | EVENTOUT
( (
PH14 T'MCESZ—M ETHl;)MD'O UART3_RX| CANO_RX EXMC_D22| DCI_D4 TL'g)Gg EVENTOUT
TIMER7_M ETH1_MII_C DCI_D1 | TLI_G4¢
PH15 CH2 RSO EXMC_D23 1 5 EVENTOUT
Table 2-15. Port J alternate functions summary
Pin Name | AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 | AF13 | AF14 AF15
USBHS1
— (
PJ8 TIMERO_ TIMER7_C SPI4_|02 ULPI_STP{| UART7_TX TG evenTouT
MCH2 Ho 3 5
USBHS1
— (
PJ9 TIMERO_C TIMER?7_ SPI4_l03 ULPI_DIR(| UART7_RX G2 evenToUT
H2 MCHO 3 5
USBHS1
— (
PJ10 TIMERO_ TIMER?7_C SPI4_MOSI ULPI_NXT TH_G3Y evenTouT
MCH1 H1 > 5
TIMERO_C TIMER7_ USBHS1_ TLI_G&
PJ11 H1 MCH1 SPI4_MISO ULPI_CK® 5 EVENTOUT
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Table 2-16. Port K alternate functions summary
Pin Name | AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7 AF8 AF9 AF10 AF11 AF12 | AF13 | AF14 AF15
TIMERO_ TIMER7_C USBHS1_ CMP_MUX_ TLI_G5(
PKO MCHO Ho SPI4_SCK ULP!. DO® OUTS 5 | EVENTOUT
TIMERO_C TIMER7_ USBHS1_ CMP_MUX_ TLI_G6(
PK1 HO MCH2 SPI4_NSS ULPI D1® oUT9 5 | EVENTOUT
TIMERO_B TIMER7_B USBHS1_ CMP_MU TLI_G7¢
PK2 RKINO RKINO ULPI_D2® X_OUT10 5 | EVENTOUT
Notes:

(1) Functions are available on GD32H7372Zx/Ix devices only.

(2) Functions are available on GD32H7371x devices only.

(3) Functions are available on GD32H7371xK6 devices only.

(4) Functions are available on GD32H737xI/M devices only.
(5) Functions are available on GD32H737xI/M devices only.

(6) Functions are available on GD32H7371xK6 devices only.
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3. Functional description
3.1. Arm® Cortex®M7 core

The Arm® Cortex®-M7 processor is a highly efficient high-performance, embedded processor
that features low interrupt latency, low-cost debug, and has backwards compatibility with
existing Cortex-M profile processors. The processor has an in-order super-scalar pipeline that
means many instructions can be dual-issued, including load/load and load/store instruction
pairs because of multiple memory interfaces. The Cortex-M7 is a high-performance processor,
which features a 6-stage superscalar pipeline with branch prediction and an optional FPU
capable of single-precision and optionally double-precision operations. The instruction and
data buses have been enlarged to 64-bit wide over the previous 32-bit buses.

The interfaces that the processor supports include:

64-bit AX14 interface

32-bit AHB master interface
32-bit AHB slave interface
64-bit instruction TCM interface
2x32-bit data TCM interfaces

The processor contains the following external interfaces:

AHBP interface

AHBS interface

AHBD interface

External Private Peripheral Bus
ATB interfaces

TCM interface

Cross Trigger interface

MBIST interface

AXIM interface

32-bit Arm® Cortex®-M7 processor core

B Up to 600 MHz operation frequency

B Single-cycle multiplication and hardware divider
B Integrated DSP instructions

B 24-bit SysTick timer

The Cortex®-M7 processor is based on the ARMv7-M architecture and supports a powerful
and scalable instruction set including general data processing I/O control tasks, advanced
data processing bit field manipulations, DSP and floating point instructions. Some system
peripherals listed below are also provided by Cortex®-M7:

B Nested Vectored Interrupt Controller (NVIC)
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3.2.

3.3.

Flash Patch and Breakpoint (FPB)
Data Watchpoint and Trace (DWT)
Instrumentation Trace Macrocell (ITM)
Embedded Trace Macrocell (ETM)
JTAG or SWD Debug Port

Trace Port Interface Unit (TPIU)
Memory Protection Unit (MPU)
Floating Point Unit (FPU), double-precision
Load Store Unit (LSU)

Data Processing Unit (DPU)

Prefetch Unit (PFU)

On-chip memory

Up to 3840KB of on-chip flash memory for instruction and data
Up to 512 KB of configurable SRAM for ITCM/DTCM/AXI SRAM
Up to 512 KB of on-chip SRAM (AXI SRAM)

4KB of backup SRAM

RAM ECC monitor for each Region

The GD32H737xx has up to 3840KB of on-chip flash memory for instruction and data. The
flash memory consists of 3840KB main flash organized into 960 sectors with 4KB and 64KB
information block. Each sector can be erased individually.

The GD32H737xx series contain up to 512KB of on-chip SRAM (AXlI SRAM), 4KB of backup
SRAM and up to 512KB RAM shared by ITCM/DTCM/AXI SRAM. All of AHB SRAM support
byte, half-word (16 bits), and word (32 bits) accesses. The on-chip SRAM (AXI SRAM)
support byte, half-word (16 bits), word (32 bits) and double words (64 bits) accesses. SRAMO
and SRAML1 can be accessed by almost all AHB masters. The backup SRAM (BKPSRAM) is
implemented in the backup domain, which can keep its content even when the Vopo power
supply is down.

Table 2-2. GD32H737xx_ memory map shows the memory map of the GD32H737xx series
of devices, including Flash, SRAM, peripheral, and other pre-defined regions.

Clock, reset and supply management

Internal 64 MHz factory-trimmed RC and external 4 to 50 MHz crystal oscillator
Internal 48 MHz RC oscillator

Low power internal 4 MHz RC oscillator

Internal 32 KHz RC calibrated oscillator and external 32.768 KHz crystal oscillator
Integrated system clock PLL

1.71 to 3.6V application supply and 1/Os

Supply Supervisor: POR (Power On Reset), PDR (Power Down Reset), and low voltage
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3.4.

detector (LVD)

The Clock Control Unit (CCTL) provides a range of oscillator and clock functions. These
include internal RC oscillator and external crystal oscillator, high speed and low speed two
types. Several prescalers allow the frequency configuration of the AXI, three AHB and four
APB domains. The maximum frequency of the system clock can be up to 600 MHz. The
maximum frequency of the three AHB domains are 300 MHz. The maximum frequency of the
four APB domains including APB1 = APB3 = PAB4 is 150 MHz and APB2 is 300 MHz. See
Figure 2-6. GD32H737xx clock tree for details on the clock tree.

The Reset Control Unit (RCU) controls three kinds of reset: system reset resets the processor
core and peripheral IP components except for the SW-DP controller and the Backup domain.
Power-on reset (POR) and power-down reset (PDR) are always active, and ensures proper
operation starting from 1.53V and down to 1.48V. The device remains in reset mode when
Vop is below a specified threshold. The embedded low voltage detector (LVD) monitors the
power supply, compares it to the voltage threshold and generates an interrupt as a warning
message for leading the MCU into security.

Power supply schemes:

B Vpp range: 1.71V to 3.6V, external power supply for I/Os and the internal regulator.
Provided externally through Vop pins

B Vssa, Vopa range: 1.71V to 3.6V, external analog power supplies for ADC, reset blocks,
RCs and PLL. Vopa and Vssa must be connected to Voo and Vss, respectively

B Vear range: 1.71V to 3.6V, power supply for RTC, external clock 32 KHz oscillator and
backup registers (through power switch) when Voo is not present

Boot modes

GD32H737xx supports four BOOT modes, including:
B USER BOOT

B SECURITY BOOT

B SYSTEM BOOT

B SRAM BOOT

At startup, the boot memory space is selected by the BOOT pin and BOOT_ADDRO/1 in Boot
address, allowing to program any boot memory address from 0x0000 0000 to to 0x9000 0000.

The boot loader is located in non-user System memory. It is used to reprogram the Flash
memory by using USARTO (PA9 and PA10), USART1 (PA2 and PA3), USART2 (PB10 and
PB11), USBHSO (USBHSO0_DP and USBHS0_DM) and SDIOO (PC12, PD2, PB13, PC9,
PC10 and PC11) in device mode. It also can be used to transfer and update the Flash memory
code, the data and the vector table sections.
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3.5. Power saving modes
The MCU supports three kinds of power saving modes to achieve even lower power
consumption. They are sleep mode, deep-sleep mode, and standby mode. These operating
modes reduce the power consumption and allow the application to achieve the best balance
between the CPU operating time, speed and power consumption.
B Sleep mode
In sleep mode, only the clock of CPU core is off. All peripherals continue to operate and
any interrupt / event can wake up the system.
B Deep-sleep mode
In deep-sleep mode, all clocks in the 0.9V domain are off, and all of LPIRC4M, IRC64M,
HXTAL and PLLs are disabled. Only the contents of SRAM and registers are retained.
Any interrupt or wakeup event from EXTI lines can wake up the system from the deep-
sleep mode including the 16 external lines, the RTC alarm, RTC tamper and timestamp
event, LXTAL clock stuck, the LVD \ LVD \ OVD, CMP output, LPDTS wakeup, ENET
wakeup, RTC wakeup, CAN wakeup, 12C wakeup, USARTO wakeup and USBHS
wakeup. When exiting the deep-sleep mode, the IRC64M is selected as the system clock.
B Standby mode
In standby mode, the whole 0.9V domain is power off, the LDO is shut down, and all of
LPIRC4M, IRC64M, HXTAL and PLLs are disabled. The contents of SRAM and registers
in 0.9V power domain are lost. There are four wakeup sources for the standby mode,
including the external reset from NRST pin, the RTC, the FWDGT reset, WKUP pins and
LCKMD.
3.6. Electronic fuse (EFUSE)
B One-time programmable nonvolatile efuse storage cells organized as 32*32 bits
B Double-bit redundant backup mechanism
B All bits in the efuse cannot be rollback from 1 to 0
B Each bit in efuse macro can only be programmed once, and software must avoid
reprogramming
B Voltage range for program: 1.71~1.98 V
B Voltage range for read: 0.72~1.05 V
The Efuse controller has efuse macro that store system parameters. As a non-volatile unit of
storage, the bit of efuse macro cannot be restored to 0 once it is programmed to 1.
3.7. Trigger selection controller (TRIGSEL)

Supports different optional trigger inputs

B Trigger input source could be external input signal or output of peripheral

B Trigger selection output could be for external output or peripheral
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3.8.

3.9.

3.10.

The trigger selection controller (TRIGSEL) allows software to select the trigger input signal
for various peripherals. TRIGSEL provides a flexible mechanism for a peripheral to select
different trigger inputs. It's up to 4 trigger selection outputs could be selected for each
peripheral. And every output could select from different trigger input signal.

General-purpose and alternate-function I/Os (GPIO and AFIO)

B Up to 135 fast GPIOs, all mappable on 16 external interrupt lines, each pin weak pull-
up/pull-down function

B Output push-pull/open drain enable control

B Analog input/output configuration

B Alternate function input/output configuration

GD32H737xx is up to 135 general purpose I/O pins (GPIO), named PAO~PA10, PA13~PA15,
PBO~PB15, PCO~PC15, PDO~PD15, PEO~PE15, PFO~PF15, PGO~PG15, PHO~PH15,
PJ8~PJ11, PKO~PKS3 for the device to implement logic input/output functions. Each GPIO
port has related control and configuration registers to satisfy the requirements of specific
applications. The external interrupts on the GPIO pins of the device have related control and
configuration registers in the Interrupt/Event Controller Unit (EXTI). The GPIO ports are pin-
shared with other alternative functions (AFs) to obtain maximum flexibility on the package
pins.

Each of the GPIO pins can be configured by software as output (push-pull or open-drain),
input, peripheral alternate function or analog mode. Most of the GPIO pins are shared with
digital or analog alternate functions. All GPIOs are high-current capable except for analog
mode.

CRC calculation unit (CRC)

Supports 7/8/16/32 bit data input
For 7(8)/16/32 bit input data length, the calculation cycles are 1/2/4 AHB clock cycles
User configurable polynomial value and size

Free 8-bit register is unrelated to calculation and can be used for any other goals by any
other peripheral devices

A cyclic redundancy check (CRC) is an error-detecting code commonly used in digital
networks and storage devices to detect accidental changes to raw data. The CRC calculation
unit can be used to calculate 7/8/16/32 bit CRC code within user configurable polynomial.

True random number generator (TRNG)

B LFSR mode and NIST mode to generate random number (National Institute of Standards
and Technology) mode to generate random number
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B About 40 periods of TRNG_CLK are needed between two consecutive random numbers
in LFSR mode
B 32-bit random numbers are generated each time in LFSR mode
B TRNG NIST mode follows the NIST SP800-90B
B Support health tests recommended by the NIST SP800-90B
B 32-bit*4 or 32-bit*8 random numbers are generated each time in NIST mode
B TRNG has the functions of startup and in-service self-check, associated with specific
error flags
B 128-bit random value seed is generated from analog noise
The true random number generator (TRNG) module can generate a 32-bit random value by
using continuous analog noise and it has been pre-certified NIST SP800-90B.
3.11. Cryptographic Acceleration Unit (CAU)
B Supports DES, TDES or AES (128, 192, or 256) algorithms
B DES/TDES supports Electronic codebook (ECB) or Cipher block chaining (CBC) mode
B AES supports 128bits-key, 192bits-key or 256 bits-key
B Multiple modes are supported respectively in DES, TDES and AES, including Electronic
codebook (ECB), Cipher block chaining (CBC), Counter mode (CTR), Galois / counter
mode (GCM), Galois message authentication code mode (GMAC), Counter with CBC-
MAC (CCM), Cipher Feedback mode (CFB) and Output Feedback mode(OFB)
B DMA transfer for incoming and outgoing data is supported
The cryptographic acceleration unit (CAU) is used to encipher and decipher data with DES,
Triple-DES or AES (128, 192, or 256) algorithms. DES / TDES / AES algorithms with different
key sizes are supported to perform data encryption and decryption in the CAU in multiple
modes. The CAU is a 32-bit peripheral, DMA transfer is supported and data can be accessed
in the input and output FIFO.
3.12. Hash Acceleration Unit (HAU)

B Federal Information Processing Standards Publication 180-4(FIPS PUB 180-4)

B Secure Hash Standard specifications (SHA-1, SHA-224, SHA-256)

Internet Engineering Task Force Request for Comments number 1321 (IETF RFC
1321) specifications (MD5)

High performance of computation of hash algorithms

Automatic data padding to fill the 512-bit message block for digest computation
DMA transfer is supported

Hash / HMAC process suspended mode

The hash acceleration unit (HAU) is used for information security. The secure hash algorithm
(SHA-1, SHA-224, SHA-256), the message-digest algorithm (MD5) and the keyed-hash
message authentication code (HMAC) algorithm are supported for various applications. The
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3.13.

3.14.

3.15.

digest will be computed and the length is 160 / 224 / 256 / 128 bits for a message up to (264
- 1) bits computed by SHA-1, SHA-224, SHA-256 and MD5 algorithms respectively. In HMAC
algorithm, SHA-1, SHA-224, SHA-256 or MD5 will be called twice as hash functions and
authenticating messages can be produced.

Trigonometric Math Unit (TMU)

10 kinds of functions

The fixed point format is configurable

Programmable precision

CORDIC-algorithm core: circular system and hyperbolic system, rotation pattern and

vectoring pattern

The Trigonometric Math Unit (TMU) is a fully configurable block that execute common
trigonometric and arithmetic operations. It can be used to calculate total 10 kinds of functions.
The input/output data meet q1.31 or q1.15 fixed point format.

Direct memory access controller (DMA)

B Two AHB master interface for transferring data, and one AHB slave interface for
programming DMA

B 16 channels (8 for DMAO and 8 for DMA1) and each channel are configurable

B Support independent single, 4, 8, 16-beat incrementing burst memory and peripheral
transfer

B Support independent 8, 16, 32-bit memory and peripheral transfer

B Peripherals supported: Timers, ADC, HPDF, SPI, 12C, USART, UART, DAC, 12S, RSPDIF,
SAl, CAU, HAU, FAC, TMU, CAN and DCI

The flexible general-purpose DMA controllers provide a hardware method of transferring data
between peripherals and/or memory without intervention from the CPU, thereby freeing up
bandwidth for other system functions. Three types of access method are supported:
peripheral to memory, memory to peripheral, memory to memory.

Two AHB master interfaces and eight four-word depth 32-bit width FIFOs are presented in
each DMA controller, which achieves a high DMA transmission performance. There are 16
independent channels in the DMA controller (8 for DMAO and 8 for DMA1). Each channel is
assigned a specific or multiple target peripheral devices for memory access request
management. Two arbiters respectively for memory and peripheral are implemented inside to
handle the priority among DMA requests.

Master direct memory access controller (MDMA)

B 16 channels, each channel supports software triggering and requests can be selected
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3.16.

3.17.

among any request source

B Support independent single, 2, 4, 8, 16, 32, 64, 128-beat incrementing burst source and
destination transfer

B Support three transfer modes:
- Read from memory and write to memory (software triggered)
- Read from peripheral and write to memory (or memory mapped peripherals)
- Read from memory (or memory mapped peripherals) and write to peripheral

B Automatic pack / unpack of data to optimize bandwidth when the data width of the source
and destination are different

B 34 hardware trigger sources, all channels can be connected to any hardware trigger
source

® Two FIFOs of 16 double word depth to maximize data bandwidth and bus utilization

The master direct memory access (MDMA) controller provides a hardware method of
transferring data between peripherals and/or memory without intervention from the MCU,
thereby increasing system performance by off-loading the MCU from copying large amounts
of data and avoiding frequent interrupts to serve peripherals needing more data or having
available data. MDMA can be used in combination with a DMA controller (DMAO or DMA1) to
provide up to 16 channels. Each channel request can be selected among any request source.
The built-in arbiter is used to handle priority among MDMA requests.

DMA request multiplexer (DMAMUX)

B 16 channels for DMAMUX request multiplexer
B 8 channels for DMAMUX request generator
B Support 36 trigger inputs and 29 synchronization inputs

DMAMUKX is a transmission scheduler for DMA requests. The DMAMUX request multiplexer
is used for routing a DMA request line between the peripherals / generated DMA request
(from the DMAMUX request generator) and the DMA controller. Each DMAMUX request
multiplexer channel selects a unique DMA request line, unconditionally or synchronously with
events from its DMAMUX synchronization inputs. The DMA request is pending until it is
served by the DMA controller which generates a DMA acknowledge signal (the DMA request
signal is de-asserted).

Analog to digital converter (ADC)

14-bit ADCO and ADC1 conversion rate is up to 4 MSPS

12-bit ADC2 conversion rate is up to 5.3 MSPS

14-bit,12-bit, 10-bit, 8-bit configurable resolution for ADCO and ADC1

12-bit, 10-bit, 8-bit or 6-bit configurable resolution for ADC2

In ADCO and ADC1, Oversampling ratio arbitrarily adjustable from 2x to 1024X
ADC2, Oversampling ratio arbitrarily adjustable from 2x to 256X
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3.18.

3.19.

m ADCO and ADC1 supply requirements: 1.8V to 3.6V, and typical power supply voltage is
3.3V, ADC2 supply requirements: 1.71V to 3.6V, typical power supply voltage is 3.3V

B ADC input voltage range: VRern <VIN <VRerp

B Temperature sensor

B Start-of-conversion can be initiated by software or TRIGSEL

A 12/ 14-bit successive approximation analog-to-digital converter module (ADC) is integrated
on the MCU chip. ADCO has 20 external channels, 1 internal channel (DAC_OUTO channel),
ADC1 has 18 external channels, 3 internal channels (the battery voltage, Vrerint inputs
channel and DAC_OUT1 channel), ADC2 has 17 external channels, 4 internal channels (the
battery voltage, Vrerint inputs channel, tempeture sensor and high-precision tempeture
sensor). After sampling and conversion, the conversion results can be stored in the
corresponding data registers according to the least significant bit(LSB) alignment or the most
significant(MSB) bit alignment (ADCO / 1 are 32-bit data register, ADC2 is 16-bit data register).
An on-chip hardware oversample scheme improves performances and reduces the
computational burden of MCU.

Digital to analog converter (DAC)

8-bit or 12-bit resolution. Left or right data alignment

DMA capability for each channel

Conversion update synchronously

Conversion trigged by external triggers

Input voltage reference, Vrerp

Output buffer calibration

Using sample and keep mode to reduce the power consumption
Noise wave generation (LFSR noise mode and Triangle noise mode)

Two DAC channels in concurrent mode

The Digital-to-analog converter converts 12-bit digital data to a voltage on the external pins.
The digital data can be set to 8-bit or 12-bit mode, left-aligned or right-aligned mode. DMA
can be used to update the digital data on external triggers. The output voltage can be
optionally buffered for higher drive capability, and DAC output buffer can be calibrated to
improve output accuracy. The sample and keep mode can reduce the power consumption of
DAC.

Real time clock (RTC) and backup registers

B Support calendar function, which can support year, month, date, day, hours, minutes,
seconds and subseconds (date is the day of week and day is the day of month)

B Daylight saving compensation supported, which is realized through software

B External high-accurate low frequency (50Hz or 60Hz) clock used to achieve higher
calendar accuracy performed by reference clock detection option function
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3.20.

B Atomic clock adjust (max adjust accuracy is 0.95PPM) for calendar calibration performed
by digital calibration function
B Sub-second adjustment by shift function

The RTC provides a time which includes hour/minute/second/sub-second and a calendar
includes year/month/day/week day. The time and calendar are expressed in BCD code except
sub-second. Sub-second is expressed in binary code. Hour adjust for daylight saving time.

The RTC is an independent timer which provides a set of continuously running counters in
backup registers to provide a real calendar function, and provides an alarm interrupt or an
expected interrupt. It is not reset by a system or power reset, or when the device wakes up
from standby mode. A prescaler is used for the time base clock and is by default configured
to generate a time base of 1 second from a clock at 32.768 KHz from external crystal oscillator.

Timers and PWM generation

B Two 16-bit Advanced timer (TIMERO & TIMERY7), four16-bit General-LO timers (TIMER2,
TIMER3, TIMER30, TIMER31), four 32-bit General-LO timers (TIMER1, TIMERA4,
TIMER22, TIMER23), six 16-bit General-L3 timers (TIMER14, TIMER40, TIMERA41,
TIMER42, TIMER43, TIMERA44), two16-bit General-L4 timers (TIMER15, TIMER16), two
32-bit Basic timer (TIMERS5 & TIMERG) and two 64-bit Basic timer (TIMER50 & TIMER51)

B Upto 70 independent channels of PWM, output compare or input capture for each general
timer and external trigger input

B 16-bit, motor control PWM advanced timer with programmable dead-time generation for
output match

B Encoder interface controller with two inputs using quadrature decoder and non-
quadrature decoder mode

B 24-bit SysTick timer down counter

B 2 watchdog timers (free watchdog timer and window watchdog timer)

The advanced timer (TIMERO & TIMER7) can be used as a three-phase PWM multiplexed
on 6 channels. It has complementary PWM outputs with programmable dead-time generation.
It can also be used as a complete general timer. The 8 independent channels can be used
for input capture, output compare, PWM generation (edge-aligned or center-aligned counting
modes) and single pulse mode output. If configured as a general 16-bit timer, it has the same
functions as the TIMERXx timer. It can be synchronized with external signals or to interconnect
with other general timers together which have the same architecture and features.

The general level 0 timer, can be used for a variety of purposes including general timer, input
signal pulse width measurement or output waveform generation such as a single pulse
generation or PWM output, up to 4 independent channels for input capture/output compare.
TIMER1/4/22/23 is based on a 32-bit auto-reload up/downcounter and a 16-bit prescaler.
TIMER2/3/30/31 is based on a 16-bit auto-reload up/downcounter and a 16-bit prescaler. The
general level 0 timer also supports an encoder interface with two inputs using quadrature
decoder mode and non-quadrature decoder mode.

91



2

GigaDevice

GD32H737xx Datasheet

3.21.

The general level3 timer module (TIMER14/40/41/42/43/44) is a three-channel timer that
supports both input capture and output compare. They can generate PWM signals to control
motor or be used for power management applications. The general level3 timer has a 16-bit
counter that can be used as an unsigned counter.

The general level4 timer module (TIMER15/16) is a two-channel timer that supports both input
capture and output compare. They can generate PWM signals to control motor or be used for
power management applications. The general leveld timer has a 16-bit counter that can be
used as an unsigned counter.

The basic timer module(TIMERS5/6/50/51) has a 32-bit or 64-bit counter that can be used as
an unsigned counter. The basic timer can be configured to generate a DMA request and a
TRGOQO to connect to DAC.

The GD32H737xx have two watchdog peripherals, free watchdog timer and window watchdog
timer. They offer a combination of high safety level, flexibility of use and timing accuracy.

The free watchdog timer includes a 12-bit down-counting counter and an 8-bit prescaler. It is
clocked from an independent 32 KHz internal RC and as it operates independently of the
main clock, it can operate in deep-sleep and standby modes. It can be used either as a
watchdog to reset the device when a problem occurs, or as a free-running timer for application
timeout management.

The window watchdog timer is based on a 7-bit down counter that can be set as free-running.
It can be used as a watchdog to reset the device when a problem occurs. It is clocked from
the main clock. It has an early wakeup interrupt capability and the counter can be frozen in
debug mode.

The SysTick timer is dedicated for OS, but could also be used as a standard down counter. It
features:

B A24-bit down counter

B Auto reload capability

B Maskable system interrupt generation when the counter reaches 0

B Programmable clock source

Universal synchronous/asynchronous receiver transmitter

(USART/UART)

B Programmable baud-rate generator allowing speed up to 37.5 MBits/s when the clock
frequency is 300 MHz and oversampling is by 8

Supports both asynchronous and clocked synchronous serial communication modes
IrDA SIR encoder and decoder support

LIN break generation and detection

ISO 7816-3 compliant smart card interface

The USART (USARTO, USART1, USART2, USARTS) and UART (UART3, UART4, UARTG,
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3.22.

3.23.

UARTY7) are used to transfer data between parallel and serial interfaces, provides a flexible
full duplex data exchange using synchronous or asynchronous transfer. It is also commonly
used for RS-232 standard communication. The USART/UART includes a programmable baud
rate generator which is capable of dividing the system clock to produce a dedicated clock for
the USART/UART transmitter and receiver.

Inter-integrated circuit (12C)

B Upto three I2C bus interfaces can support both master and slave mode with a frequency
up to 1 MHz (Fast mode plus)

B Provide arbitration function, optional PEC (packet error checking) generation and
checking

B Supports 7-bit and 10-bit addressing mode and general call addressing mode

® SMBus 3.0 and PMBus 1.3 compatible.

B Wakeup from sleep mode and Deep-sleep mode on I12C address match

The 12C (inter-integrated circuit) module provides an [12C interface which is an industry
standard two-line serial interface for MCU to communicate with external 12C interface. 12C
bus uses two serial lines: a serial data line, SDA, and a serial clock line, SCL. The 12C
interface implements standard 12C protocol with standard mode (up to 100KHz), fast mode
(up to 400KHz) and fast mode plus (up to 1MHz) as well as CRC calculation and checking,
SMBus (system management bus), and PMBus (power management bus).

Serial peripheral interface (SPI)

Master or slave operation with full-duplex, half-duplex or simplex mode
Separate transmit and receive 32-bit FIFO

Data frame size can be 4 to 32 bits

Hardware CRC calculation, transmission and checking

SPI Tl mode supported

Multi-master or multi-slave mode function

Protect configurations and settings

Adjustable main device receiver sampling time

Configurable FIFO thresholds (data packing)

Quad-SPI configuration available in master mode (in SPI3/ 4)

The SPI interface uses 4 pins, among which are the serial data input and output lines (MISO
& MOSI), the clock line (SCK) and the slave select line (NSS). Both SPIs can be served by
the DMA controller. The SPI interface may be used for a variety of purposes, including simplex
synchronous transfers on two lines with a possible bidirectional data line or reliable
communication using CRC checking. Quad-SPI master mode is also supported in SPI3 and
SPI4.
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3.24. Inter-IC sound (12S)
B Master or slave operation for transmission/reception
B Four I2S standards supported: Phillips, MSB justified, LSB justified and PCM standard
B Data length can be 16 bits, 24 bits or 32 bits
B Channel length can be 16 bits or 32 bits
B Bit order can be LSB or MSB
B Error signals improve reliability: underrun, overrun, and frame errors
B Transmission and reception use a 32 bits wide buffer
B Audio sample frequency can be 8 kHz to 192 kHz using 12S clock divider
B Programmable idle state clock polarity
B Separate transmit and receive 32-bit FIFO
The Inter-IC sound (12S) bus provides a standard communication interface for digital audio
applications by 4-wire serial lines. GD32H737xx contain an 12S-bus interface that can be
operated with 16/32 bit resolution in master or slave mode, pin multiplexed with SPI1 and
SPI2. The audio sampling frequencies from 8 KHz to 192 KHz is supported.
3.25. OSPI I/O0 manager(OSPIM)
B Supports two OSPI (single-line, two-lines, four-lines, eight-lines) interfaces
B Support two ports for pin assignment
B Fully programmable 10 matrix, can assign pins according to function
OSPIM supports OSPI pin assignment with full matrix.
3.26. Octal-SPI interface(OSPI)
B Three functional modes: indirect mode, status polling mode, memory-mapped mode
B Support read and write in memory-mapped mode
B Support single, dual, quad and octal communication
B Fully programmable command format for both indirect and memory-mapped mode
B Integrated FIFO for transmission/reception
B 8, 16 and 32-bits data access
B DMA channel for indirect mode
The OSPI is a specialized interface that communicate with external memories. The interface
support single, dual, quad and octal SPI flash (PSRAMS, NAND, NOR Flash, etc).
3.27. Clock phase delay module (CPDM)

B Supports the input clock frequency ranges: 25 MHz ~ 208MHz
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3.28.

3.29.

B Supports up to 12 oversampling phases

The Clock Phase Delay Module (CPDM) is used to delay the phase of the input clock and
then output the clock. When used, the application needs to first program the phase of the
output clock, and then use the output clock in other peripherals to receive data.

Phase delay is related to voltage and temperature and may require reconfiguration of the
application and redetermination of the phase relationship between the output clock and the
received data as parameters change.

Digital camera interface (DCI)

Digital video/picture capture

8/10/12/14 data width supported

High transfer efficiency with DMA interface

Video/picture crop supported

Various pixel digital encoding formats supported including YCbCr422 / RGB565 / YUV420
/ Bayer

Hard/embedded synchronous signals supported
B Support for CCIR656 video interface as well as traditional sensor interface

DCl is an 8-bit to 14-bit parallel interface that able to capture video or picture from a camera
via Digital Camera Interface. It supports 8/10/12/14 bits data width through DMA operation.

DCI supports various color space such as YUV/RGB, as well as compression format such as
JPEG. Support CCIR656 video decoder formats and perform additional processing of the
image.

TFT LCD interface (TLI)

Supports up to 24 bits data output per pixel

Supports up to 2048 x 2048 resolution

Support various pixel formats: ARGB8888, RGB888, RGB565, etc
Support CLUT (Color Look-Up-Table) and Color-Keying format

The TFT LCD interface provides a parallel digital RGB (Red, Green and Blue) and signals for
horizontal, vertical synchronization, pixel clock and data enable as output to interface directly
to a variety of LCD (Liquid Crystal Display) and TFT (Thin Film Transistor) panels. A built-in
DMA engine continuously move data from system memory to TLI and then, output to an
external LCD display. Two separate layers are supported in TLI, as well as layer window and
blending function.
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3.30.

3.31.

Receiver of Sony/Philips Digtial Interface (RSPDIF)

Supports audio IEC-60958 and IEC-61937
Up to 4 inputs available

Supports maximum symbol rate: 12.288 MHz
Supports stereo stream from 8 to 192 kHz
Supports automatic symbol rate detection
Genrate symbol clock

Check the parity bit of the received data.

Support multiple data processing methods, which can process audio data and user
channel information separately or together

B Supports using DMA communication to receive audio data and user channel
information respectively

The receiver of Sony/Philips Digital Interface (RSPDIF) module provides the function of
receiving and decoding RSPDIF audio data streams.

Serial Audio Interface (SAl)

B Two independent audio sub-blocks

m Each audio sub-block can be configured as any of the master/slave and
transmitter/receiver combination with 8-word FIFO

m Local clock divider logic to satisfy the various audio sampling rates

Flexible audio protocol configuration such as 12S, PCM/DSP, AC’97, LSB or MSB-

justified and TDM

PDM interface, supporting up to 3 microphone pairs

Mono/Stereo audio capability with mute option

Frame Synchronization configuration (active level, active length and offset)

Each audio frame contains up to 16 configurable slots

Slot length is flexible, and can be configured as active or inactive

Each slot can hold a data of size 8-, 10-, 16-, 20-, 24-, and 32-bits with configurable first
bit offset, and configurable LSB or MSB data transfer

m  Two independent DMA interface for each audio sub-block. Support slave mode with a
frequency up to 4MHz

The Serial Audio Interface (SAl) is designed to target a wide range of commonly used audio
protocols, both in mono and stereo modes, such as 12S, PCM/DSP, AC’97, LSB or MSB-
justified and TDM. SPDIF output is offered when the audio block is configured as a transmitter.
The SAl can be configured to any of the master/slave and transmitter/receiver combination,
full/half-duplex operating mode depends on synchronous/asynchronous configuration of the
audio sub-blocks.
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3.32. Image processing accelerator (IPA)

B Copy one source image to the destination image

B Convert one source image to the destination image with specific pixel format

B Convert and blend two source images to the destination image with specific pixel format

B Fill up the destination image with a specific color

The IPA provides a configurable and flexible image format conversion from one or two source

image to the destination image. Sixteen pixel formats for foreground from 4-bit up to 32-bit

per pixel, eleven pixel formats for background from 4-bit up to 32-bit per pixel, and five pixel

formats from 16-bit up to 32-bit per pixel for the destination image are supported. Two 256*32

bits LUTs (Look-Up Table) separately for the two source images are implemented for the

indirect pixel formats.
3.33. Secure digital input and output card interface (SDIO)

B e*MMC: Support for embedded Multimedia Card System Specification Version 4.51 (and
previous versions) Card and five different data bus modes: 1-bit (default), 4-bit (SDR/DDR)
and 8-bit(SDR/DDR)

B SD Card: Full support for SD Memory Card Specifications Version 3.0
B SD I/O: Full support for SD 1/0O Card Specification Version 3.0 card and three different
data bus modes: 1-bit (default) and 4-bit (SDR/DDR)
B 104MHz data transfer frequency and 8-bit data transfer mode
B Support DDR and max clock frequency is 50Mhz
The secure digital input/output interface (SDIO) defines the SD, SD I/O and embedded
MultiMediaCard (esMMC) host interface, which provides command/data transfer between the
AHB system bus and SD memory cards, SD I/O cards and esMMC.
3.34. Management data input/output (MDIO)

B Support slave mode with a frequency up to 4MHz
B Support CFP/CFP2 MSA Management Interface Specification

The MDIO interface can receive complete MDIO frames. As long as the data is written to the
register before receiving the turnaround bits (TA) of the read or post read increment address
frame, the MDIO interface can transmit complete MDIO frames. Interrupts are generated at
the end of every complete frame, which can be used or provided at correct time. Interrupts
can also be generated after every valid PHYADR and DEVADD, which allows more complex
controls within frames.
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3.35.

3.36.

3.37.

External memory controller (EXMC)

B Supported external memory: SRAM, PSRAM, ROM and NOR-Flash, NAND Flash and,
8-bit or 16-bit NAND Flash and Synchronous DRAM(SDRAM)

B Embedded ECC hardware for NAND Flash access

®m  Two SDRAM banks with independent configuration, up to 13-bits Row Address, 11-bits
Column Address, 2-bits internal banks address

B SDRAM Memory size: 4x16Mx32bit (256 MB), 4x16Mx16bit (128 MB), 4x16Mx8bit (64
MB)

The external memory controller EXMC, is used as a translator for CPU to access a variety of
external memory, it automatically converts AXI memory access protocol into a specific
memory access protocol defined in the configuration register, such as SRAM, ROM, NOR
Flash, PSRAM, NAND Flash and SDRAM. The EXMC also can be configured to interface
with the most common LCD module of Motorola 6800 and Intel 8080 series and reduce the
system cost and complexity.

VREF

B Stable voltage, and product calibrated
B Connects to Vrerp pin to source off-chip circuits
m 1.5V, 1.8V, 2.048V or 2.5V configurable reference voltage output

A precision internal reference circuit is inside. The internal voltage reference unit is used to
provide voltage reference for ADC / DAC, or used by off-chip circuit connecting to Vrerp pin.

Low power digital temperature sensor (LPDTS)

The trigger source of measurement can be set to software or hardware
Programmable sampling time
Temperature window watchdog

The interrupt can be generated when the temperature is below a low threshold or above
a high threshold and at the end of measurement

B The generation of asynchronous wakeup signal in LXTAL mode indicates that the
measurement result is higher or lower than the specified threshold

Low power digital tempearature sensor(LPDTS) is used to transmit square wave, which is
converted by temperature and the frequency is proportional to the absolute temperature. The
frequency measurement is based on the PCLK or the LXTAL clock.

98



2

GigaDevice

GD32H737xx Datasheet

3.38.

3.39.

3.40.

Encoder Divided-Output controller (EDOUT)

Support for changing the activation polarity of B

Support configuration of Z-phase output location and pulse width
Number of edges per rotation: 16 to 65536 (must be the multiple of four)
Support for the input of update period event signals from the TRIGSEL

The encoder divided-output controller (EDOUT) is used to output location information
obtained from the encoder in the form of A-phase, B-phase, and Z-phase pulses.

Controller area network (CAN)

Supports CAN protocol version 2.0A/B

Compliant with the ISO 11898-1:2015 standard

Supports CAN classical frame with up to 8 data bytes, baudrate up to 1 Mbit/s

Supports time stamp based on 16-bit free running counter

Maskable interrupts

Supports four communication mode: normal mode, Inactive mode, Loopback and silent
mode, and Monitor mode

Supports two power saving modes: CAN_Deepsleep mode, and CAN_sleep mode

B Support two wakeup methods for waking up from Pretended Networking mode: wakeup
matching event, and wakup timeout event

B Global network time, synchronized by a specific message

CAN bus (Controller Area Network) is a bus standard designed to allow microcontrollers and
devices to communicate with each other without a host computer. The CAN interface supports
the CAN 2.0A/B protocol and ISO 11898-1:2015 specification.

The CAN module is a CAN Protocol controller with a very flexible mailbox system for
transmitting and receiving CAN frames. The mailbox system consists of a set of mailboxes
that store configuration and control data, timestamp, message ID, and data. The space of up
to 32 mailboxes can also be configured as Rx FIFO with ID filtering against up to 104 extended
IDs or 208 standard IDs or 416 partial 8-bit IDs, and configure receive FIFO/mailbox private
filter register for up to 32 ID filter table elements.

Ethernet (ENET)

B |EEE 802.3 compliant media access controller (MAC) for Ethernet LAN
B 10/100 Mbit/s rates with dedicated DMA controller and SRAM
B Support hardware precision time protocol (PTP) with conformity to IEEE 1588

The Ethernet media access controller (MAC) conforms to IEEE 802.3 specifications and fully
supports IEEE 1588 standards. The embedded MAC provides the interface to the required

external network physical interface (PHY) for LAN bus connection via an internal media
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independent interface (MIl) or a reduced media independent interface (RMII). The number of
MII signals provided up to 16 with 25 MHz output and RMII up to 7 with 50 MHz output. The
function of 32-bit CRC checking is also available.

3.41. Comparator (CMP)
m  Rail-to-rail comparators
m  Configurable hysteresis
m  Configurable speed and consumption
m  Each comparator has configurable analog input source
m  Outputs with blanking source
m  Outputs to I/O
m  Outputs to timers for capture
m  Outputs to EXTIl and NVIC
The general purpose comparators, CMP0O and CMP1, can work either standalone (all terminal
are available on I/Os) or together with the timers. It could be used to wake up the MCU from
low-power mode by an analog signal, provide a trigger source when an analog signal is in a
certain condition, achieves some current control by working together with a PWM output of a
timer and the DAC. It blanking function can be used for false overcurrent detection in motor
control applications.

3.42. High-Performance Digital Filter (HPDF)

B 8 multiplex digital serial input channels
- configurable SPI and Manchester interfaces
B 8 internal digital parallel input channels
- input with up to 16-bit resolution
- internal source: ADC data or memory (CPU/DMA write) data stream
B Configurable Sinc filter and integrator
- the order and oversampling rate (decimation rate) of Sinc filter can be configured
- sampling rate of configurable integrator
B Threshold monitor function
- independent Sinc filter, configurable order and oversampling rate (decimation rate)
- configurable data input source: serial channel input data or HPDF output data
B Malfunction monitor function
- Acounter with 8 bits is used to monitor the continuous 0 or 1 in the serial channel
input data stream
B Extreme monitor function
- store minimum and maximum values of output data values of HPDF
®  Up to 24-bit output data resolution
B Clock signal can be provided to external sigma delta modulator
- provide configurable clock signal by the CKOUT pin
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B HPDF output data is in signed format
A high performance digital filter module (HPDF) for external sigma delta (¥-A) modulator is
integrated in GD32H737xx. HPDF supports SPI interface and Manchester-coded single-wire
interface. The external sigma delta modulator can be connected with MCU by the serial
interface, and the serial data stream output by sigma delta modulator can be filtered. In
addition, HPDF also supports the parallel data stream input, which can be selected from
internal ADC peripherals or from MCU memory.
3.43. Real-time decryption (RTDEC)
B Software configurable encrypted areas up to 4
B Granularity is 4096 bytes in RTDEC programmed areas
B Every area can be configured the independent 128-bits key, 16-bits area firmware
version, and 64-bits application-defined nonce
B Confidentiality and completeness protection for encryption keys
- 128-bits key registers are write-only, with software locking mechanism
- 8-bits CRC is calculated automatically by hardware, and it's used as the public key
information
B The real-time decryption when OSPI memory-mapped read operations
- Use of AES-128 in CTR mode
- Support key stream FIFO with depth 4
- Support various read size
- Decryption / encryption with physical address of the reads
B Support for GD32 OSPI pre-fetching mechanism
The real-time decryption (RTDEC) allows to decrypt in real-time according to information of
the read request address. RTDEC can configure four independent and different encrypted
areas. And each area has the option of execute-only or execute-never enforcement to choose.
For real-time performance, RTDEC uses the counter (CTR) mode of AES-128. Since RTDEC
using AES in counter mode, the whole area has to be re-encrypted with an updated
cryptographic context (key or initialization vector) when the data or code of one encrypted
area is changed. This feature makes RTDEC only suitable for decrypting read-only content,
like that stored in external flash.
3.44. Filter arithmetic accelerator (FAC)

Fixed or float multiplier and accumulator

256 x 32-bit local memory

16-bit fixed-point or 32-bit float point input and output

Up to three buffers, two input buffers and one output buffer
Buffer can be circular

FIR and IIR can be realized
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3.45.

3.46.

3.47.

B Vector functions support convolution, Dot product, correlation functions
B Data can be read and written through DMA

The filter arithmetic accelerator unit consist of multiplier, accumulator and address generation
logic, so as to index vector elements stored in local memory. Circular buffering is valid for
both input and output, which allows to realize finite impulse response (FIR) filters and infinite
impulse response (lIR) filters. The unit support CPU to be free from frequent or lengthy filtering
operations, compared with software implementation, it can accelerate calculations and the
processing speed of time critical tasks.

Hardware semaphore (HWSEM)

B 32 semaphores
B Aninterrupt is generated when a semaphore is unlocked
B Semaphore is unlocked only when MID[3:0] and PID[7:0] are matched

Hardware semaphore (HWSEM) provides a non-blocking mechanism to ensure the
synchronous of processes. HWSEM realizes 32 semaphores in an atomic way, supporting
semaphore write lock and read lock, and semaphore can only be unlocked when bus master
and process are matched

Universal serial bus high-speed interface (USBHS)

B Supports USB 2.0 Host mode at High-Speed(480Mb/s), Full-Speed(12Mb/s) or Low-
Speed(1.5Mb/s)

B Supports USB 2.0 device mode at High-Speed(480Mb/s) or Full-Speed(12Mb/s)

B Supports OTG protocol with HNP (Host Negotiation Protocol) and SRP (Session
Request Protocol)

USB High-Speed (USBHS) controller provides a USB-connection solution for portable
devices. USBHS supports both host and device modes, as well as OTG mode with HNP (Host
Negotiation Protocol) and SRP (Session Request Protocol). USBHS contains an embedded
USB PHY internal which can be configured as High-Speed or Full-Speed. USBHS supports
all the four types of transfer (control, bulk, Interrupt and isochronous) defined in USB 2.0
protocol. There is also a DMA engine operating as an AHB bus master in USBHS to speed
up the data transfer between USBHS and system. For Full-Speed operation, battery charging
detection (BCD), attach detection protocol (ADP), and link power management (LPM) are
also supported.

Debug mode

m JTAG and SWD Debug Port

The GD32H737xx series provide a large variety of debug, trace and test features. They are
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implemented with a standard configuration of the Arm® CoreSight™ module together with a
daisy chained standard TAP controller. Debug and trace functions are integrated into the
ARM® Cortex®-M7. The debug system supports serial wire debug (SWD) and trace functions
in addition to standard JTAG debug.

3.48. Package and operation temperature

B BGA176\LQFP176 (GD32H737Ix), LQFP144 (GD32H737Zx) and LQFP100
(GD32H737Vx)
B Operation temperature range: -40°C to +85°C (industrial level)
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4.

4.1.

Electrical characteristics

To better understand this chapter, read the following before moving on to the rest of this

chapter.

B A+ orno sign before the current value indicates that the current is output from the MCU.

B A- before the current value indicates that the current is input to the MCU.

B Ta (Ambient temperature) tested condition.

B T, (Junction temperature) tested condition.

B Value guaranteed by design, not 100% tested in production indicates that the value is
derived from simulation of IC designers.

B Value guaranteed by characterization, not 100% tested in production indicates that the
value is derived from random test.

B Unless otherwise specified, all values given for Voo = Vopa = 3.3 V, Ty =25 °C.

B The devices will be damaged or work abnormally if the electrical parameters beyond the
range of maximum and minimum values.

See the following table for some abbreviation terms and their descriptions in this chapter.

Table 4-1. Abbreviations

Acronym Description

ADC Analog-to-Digital Converter
AHB Advanced High-performance Bus
APB Advanced Peripheral Bus
CAN Controller Area Network
DAC Digital-to-Analog Converter
DMA Direct Memory Access
GPIO General Purpose Input/Output
JTAG Joint Test Action Group

PLL Phase-Locked Loop

PWM Pulse Width Modulator

USB Universal Serial Bus

SPI Serial Peripheral Interface
RMII Reduced Media Independent Interface

Absolute maximum ratings

The maximum ratings are the limits to which the device can be subjected without permanently
damaging the device. Note that the device is not guaranteed to operate properly at the
maximum ratings. Exposure to the absolute maximum rating conditions for extended periods
may affect device reliability.
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Table 4-2. Absolute maximum ratings®®
Symbol Parameter Min Max Unit
Vbp External voltage range® Vss - 0.3 Vss + 3.6 \Y
Vopa External analog supply voltage® Vssa-0.3 Vssa + 3.6 \Y
VBAT External battery supply voltage Vss - 0.3 Vss + 3.6 \%
Vbbsouss Vppsouss supply voltage Vss-0.3 Vss + 5.6 \%
Vin Input voltage on 1/0 Vss - 0.3 Vss +3.6 \%
|AVopx| Variations between different Vpp power pins — 50 mV
[Vssx —Vss| Variations between different ground pins — 50 mV
lio Maximum current for GPIO pins — 25
Yo Maximum current sunk/sourced by all GPIO pin — 120
lop Maximum current into each VDD pin — 120
Iss Maximum current into each Vss pin — 120 mA
Yl Total current into all VbD pins — TBD
dlss Total current into all Vss pins — TBD
Ta Operating temperature range -40 +85 °C
Power dissipation at Ta = 85 °C of BGA176 — 1194
Power dissipation at Ta = 85 °C of LQFP176 — TBD
Fo Power dissipation at Ta = 85 °C of LQFP144 — 847 mw
Power dissipation at Ta = 85 °C of LQFP100 — 836
Tstc Storage temperature range -65 +150 °C
Ty Maximum junction temperature — 125 °C
(1) Value guaranteed by design, not 100% tested in production.
(2) Allmain power and ground pins should be connected to an external power source within the allowable range.
(3) Itis recommended that Vpp and Vppa are powered by the same source. The maximum difference between
Vpp and Vppa does not exceed 300 mV during power-up and operation.
(4) The device junction temperature must be kept below maximum T,.
4.2. Recommended DC characteristics

Table 4-3. DC operating conditions

Symbol Parameter Conditions Min® | Typ [Max@®| Unit
Vob Supply voltage — 171 33 | 3.6 \Y,
Supply voltage for the internal
VobLbO VobLoo < Vop 1.71 | — 3.6 \%
regular
Supply voltage for the interal
VDbDsmps Vobsmps = Vbb 1.71 | — 3.6 \%
SMPS Step-down converter
USB regulator ON 40 | 50 | 55 V
Vbbsouss — Vb33
USB regulator OFF — — \%
usB
Standard operating voltage, USB USB used 3.0 — 3.6 \%
Vbp33uss .
domain USB not used 0 — 3.6 V
Vbpa Analog supply voltage Same as Voo 171 33 | 3.6 \Y,
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_ 171 — |36 | v |

(1) Value guaranteed by characterization, not 100% tested in production.

l Vear l Battery supply voltage

Figure 4-1. Recommended power supply decoupling capacitors®@®)

VBAT
100 nF
VSS
N * VDD
4.7 yF + N * 100 nF
VSS
VDDA
1uF 10nF VSSA
VREFP
1uF VREFN
VCORE
VSS
2x2.2uF or 2x100nF

(1) The Vgerr and Vrern pins are only available on no less than 100-pin packages, or else the Vgerpr and Vreen pins
are not available and internally connected to Vppa and Vssa pins.

(2)  All decoupling capacitors need to be as close as possible to the pins on the PCB board.

(3) When voltage regulator is enabled the two 2.2 yF Vcore capacitors are required , if bypassing the voltage
regulator ,two 100 nF decoupling capacitors are required.

Table 4-4. Vcore operating conditions®@@)

Symbol Parameter Conditions
Cexr Capacitance of external capacitor 2.2uF
ESR ESR of external capacitor <100mQ

(1) When bypassing the voltage regulator, the two 2.2 yF Vcore Capacitors are not required and should be replaced
by two 100 nF decoupling capacitors.

(2) This value corresponds to Cexr typical value. A variation of +/-20% is tolerated.

(3) Ifathird Vcogre pin is available on the package, it must be connected to the other Vcore pins but no additional
capacitor is required.

Table 4-5. Clock frequency®®

Symbol Parameter Conditions Min | Max | Unit

fepu core clock frequency Supply voltage < 3.6V — | 600 | MHz
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Supply voltage < 2.3V — | 400
Supply voltage < 3.6V — | 300

faHB AHB clock frequency
Supply voltage < 2.3V — | 200

faPB1 APB1 clock frequency — — |150®@

fapB2 APB?2 clock frequency — — |300@

fape3 APB3 clock frequency — — [150@

fapea APB4 clock frequency — — [150@

(1) Value guaranteed by design, not 100% tested in production.
(2) APBXx clock are divided from AHB clock.

Table 4-6. TCM interface frequency®

Symbol Parameter Conditions Min | Max | Unit
frww TCM without wait — — | 350 | MHz
Table 4-7. Operating conditions at Power up / Power down®
Symbol Parameter Conditions Min | Max | Unit
Vop rise time rate 0 0
tvop —
Vpp fall time rate 100 °
Vbpa rise time rate 0 0
tvopa - — ps/V
Vopa fall time rate 100 0
Vppse) rise time rate 0 0
tvbp(uss) - —
Vopwss) fall time rate 100 L

(1) Value guaranteed by design, not 100% tested in production.

Table 4-8. Power saving mode wakeup timings characteristics®@

Symbol Parameter Typ Unit
tsieep Wakeup from Sleep mode 408.6

tDeep-sleep Wakeup from Deep-sleep mode 51 us
tstandby Wakeup from Standby mode 543.5

(1) Value guaranteed by characterization, not 100% tested in production.

(2) The wakeup time is measured from the wakeup event to the point at which the application code reads the first
instruction under the below conditions: Vpp = Vppa = 3.3 V, IRC64M = System clock = 64MHz, and SMPS
supply Ido power mode is used.

4.3. SMPS step-down converter

Figure 4-2. External components for SMPS step-down converter

VDDLDO

Vob ° Vbpswes x_» 0—®_> LDO
CinJ_ ﬁé‘f} SMPS Vssipo (Off)
Ruit Veaswes
on
TCoul T | Cit = Veaus on ( ) lb—(l:'w;m
l Vo.9v>
Vcore

Direct SMPS supply
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V
VDDJ- ° Vooswes g_> _.wg_) LDO
Cn== I"W“"—[:]V—E‘— SMPS (on)
VDDﬁextem Riit Vesswps
L Ci= X (0 n) Vo.ov
- ! T Vsssups x ( XH i
2
xCoutl

External SMPS supply, LDO supplied by SMPS

Table 4-9. Characteristics of SMPS step-down converter external components

Symbol Parameter Conditions
Capacitance of external capacitor on
4.7uF
Cin VbpsMmps
ESR of external capacitor 100mQ
Capacitance of external capacitor on
Crit . 220pF
Vixsmps pin
Rt Resistor of external capacitor on Vixswmps pin TBD
Capacitance of external capacitor on
) 10uF
Cour VFesmps pin
ESR of external capacitor 20mQ
Inductance of external Inductor on Vixswmps
L 2.2uH
pin
— Serial DC resistor TBD
DC current at which the inductance drops
Isat TBD
30% from its value without current
Average current for a 40 °C rise: rated
Irvs current for which the temperature of the TBD
inductor is raised 40°C by DC current

Table 4-10. SMPS step-down converter characteristics for external usage

Symbol Conditions Min Typ Max Unit
Vour =18V 2.3 3.6
Vopswmps(! \Y,
Vour =25V 3 3.6
TBD TBD TBD
Vout® lout = 600 mA \%
TBD TBD TBD
internal and external usage — — TBD
lout mA
External usage only®) — — TBD
Rps(on) — — TBD TBD mQ
Ibbsmps_o Quiescent current — TBD — UuA
Vour=1.8V — TBD TBD
Tsmps_START us
Vour =25V — TBD TBD

(1) The switching frequency is 2MHz+10%.
(2) Including line transient and load transient.
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Table 4-11. Inrush current characteristics for LDO and SMPS®
Symbol Parameter Conditions — Min | Typ | Max | Unit
Inrush current on voltage on VpoLbo — — | TBD | TBD
regulator power-on (POR or SMPS supplies
on Vbpsmps — | TBD | TBD
wakeup from Standby) the Vbpcore
SMPS supplies
internal LDO, — | TBD | TBD
Vour= 1.8 VD
SMPS supplies
internal LDO, — — | TBD
Inrush current on voltage Vout = 2.5 V?
regulator power-on (POR) on Voostes SMPS supplies
external circuit,l] — | TBD | TBD
Vour = 1.8 VD
IruSH mA
SMPS supplies
external circuit,| — — | TBD
Vour = 2.5 VD
SMPS supplies
internal LDO, — | TBD | TBD
Vour =18V
Inrush current on voltage SMPS supplies
regulator power-on (wakeup| on Vppswps | internal LDO, | — | TBD | TBD
from Standby) Vour=2.5V
SMPS supplies
internal LDO, | — | TBD | TBD
Vour=2.5V
(1) Value guaranteed by characterization, not 100% tested in production.
4.4. Power consumption

The power measurements specified in the tables represent that code with data executing from
on-chip Flash with the following specifications.

Table 4-12. Power consumption characteristics M@®®

Typ LDO Typ
Symbol| Parameter Conditions regulator | SMPS | Max | Unit
ON® ON®
Vpp = Vppa = 3.3 V, System clock =
600 MHz, All peripherals enabled, 162 73.2 — | mA
oo+ looA Supply current code run in ITCM
(Run mode) | Vbp = Vopa = 3.3V, System clock =
600 MHz, All peripherals enabled, 152 72.8 — | mA
code run in Flash and cache on
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Typ LDO Typ
Symbol| Parameter Conditions regulator | SMPS | Max | Unit
ON®@ ON®

Vop = Vopa = 3.3 V, System clock =
600 MHz, All peripherals enabled, 152 71.8 — | mA
code run in Flash and cache off

Vop = Vopa = 3.3 V, System clock =
600 MHz, All peripherals disabled, 43.2 20.9 — | mA
code run in ITCM
Vop = Vopa = 3.3 V, System clock =
600 MHz, All peripherals disabled, 48 24.4 mA

code run in Flash and cache on

Vop = Vopa = 3.3 V, System clock =
600 MHz, All peripherals disabled, 47.9 23.3 mA
code run in Flash and cache off

Vop = Vopa = 3.3 V, System clock =
400 MHz, All peripherals enabled, TBD TBD mA
code run in ITCM
Vob = Vbpa = 3.3 V, System clock =
400 MHz, All peripherals enabled, TBD TBD mA

code run in Flash and cache on

Vop = Vopa = 3.3 V, System clock =
400 MHz, All peripherals enabled, TBD TBD mA
code run in Flash and cache off

Vop = Vopa = 3.3 V, System clock =
400 MHz, All peripherals disabled, TBD TBD mA
code run in ITCM

Vobp = Vopa = 3.3 V, System clock =
400 MHz, All peripherals disabled, TBD TBD mA
code run in Flash and cache on

Vop = Vopa = 3.3 V, System clock =
400 MHz, All peripherals disabled, TBD TBD mA
code run in Flash and cache off

Vop = Vopa = 3.3 V, System clock =
64 MHz, All peripherals enabled, 38.2 16.8 mA
code run in ITCM

Vpp = Vopa = 3.3 V, System clock =
64 MHz, All peripherals enabled, 37.6 16.5 mA
code run in Flash and cache on

Vop = Vopa = 3.3 V, System clock =
64 MHz, All peripherals disabled, 16.3 7.62 mA
code run in ITCM

Vpp = Vppa = 3.3 V, System clock =
64 MHz, All peripherals disabled, 16.3 7.61 mA
code run in Flash and cache on
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Typ LDO Typ
Symbol| Parameter Conditions regulator | SMPS | Max | Unit
ON® ON®
Vop = Vopa = 3.3 V, System clock = 150 705 — | ma
600 MHz , All peripherals enabled .
Vop = Vopa = 3.3 V, System clock = 443 204 — | ma
Supply current| 600 MHz, All peripherals disabled
(Sleep mode) | Vop = Vbpa = 3.3V, System clock = TBD TBD — | ma
400 MHz , All peripherals enabled
Vop = Vopa = 3.3 V, System clock = TBD TBD — | ma

400 MHz, All peripherals disabled
Vop = Vopa = 3.3V,
LDO=0.6V,IRC32K off, RTC off, Al 3.05 2.05 — | MA

GPIOs analog mode
Vob = Vopa = 3.3V,
LDO=0.7V,IRC32K off, RTC off, All 3.96 2.29 — | mA

Supply current
GPIOs analog mode
(Deep-Sleep
Vop = Vopa = 3.3V,
mode)

LDO=0.8V,IRC32K off, RTC off, All 5.23 2.63 — mA

GPIOs analog mode

Vob = Vopa = 3.3V,

LDO=0.9V,IRC32K off, RTC off, All 7.15 3.42 — mA

GPIOs analog mode

Vop = Vopba = 3.3V, FWDGT

off,Backup SRAM off, RTC and TBD TBD — | A
LXTAL off

Vop = Vopoa = 3.3V, FWDGT

off,Backup SRAM on, RTC and TBD TBD — | A
LXTAL off

Vop = Vopoa = 3.3V, FWDGT

off,Backup SRAM off, RTC and TBD TBD — | MA
LXTAL on

Supply current Vop = Vppa = 3.3 V, FWDGT

(Standby off,Backup SRAM on, RTC and TBD TBD — | MA
mode) LXTAL on

Vop = Vopa = 3.3V, FWDGT

on,Backup SRAM off, RTC and TBD TBD — | A
LXTAL off

Vop = Vopba = 3.3V, FWDGT

on,Backup SRAM on, RTC and TBD TBD — | MA
LXTAL off

Vop = Vopa = 3.3V, FWDGT

on,Backup SRAM off, RTC and TBD TBD — | MA

LXTAL on
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Typ LDO Typ
Symbol| Parameter Conditions regulator | SMPS | Max | Unit
ON® ON®
Vob = Vopa = 3.3V, FWDGT
on,Backup SRAM on, RTC and TBD TBD — | HA
LXTAL on
V ff, Vi ff, VeaT = 3.6 V, Back
DD Off, VDDA OT, VBAT , Backup 3.1 39 . LA
SRAM off, RTC and LXTAL off
V ff, Vi ff, Vear = 3.3 V, Backl
DD Off, VDDA OT, VBAT , Backup 0.9 0.9 . LA
SRAM off, RTC and LXTAL off
Vi ff, Vi ff, Vear = 3 V, Back
DD OTf, VDDA OTT, VBAT , Backup 02 03 - LA
SRAM off, RTC and LXTAL off
Voo off, Vbpa off, Vear = 3.6 V, Backup 72 79 . UA
SRAM on, RTC and LXTAL off
Voo off, Vopa off, Vear = 3.3 V, Back
op Off, Vbpa Off, Vear , up 70 70 . UA
SRAM on, RTC and LXTAL off
Voo off, Vbpa off, Vear = 3 V, Back
Battery supply | Voo off, Vopa off, Vear , up 69 69 . UA
| current SRAM on, RTC and LXTAL off
BAT
Backu Voo off, Vopa off, Vear = 3.6 V, Back
( p op off, Vopa off, Vear , up 3.1 3.2 — | A
mode) SRAM off, RTC and LXTAL on
Voo off, Vopa off, Vear = 3.3 V, Back
op Off, Vbpa Off, Vear , up 09 09 . uA
SRAM off, RTC and LXTAL on
Voo off, Vbpa off, Vear = 3 V, Back
pp Off, Vppa Off, Veat , up 02 03 . UA
SRAM off, RTC and LXTAL on
V ff, Vi ff, VeaT = 3.6 V, Back
oo Off, Vopa 0Off, Vear = 3.6 V, Backup 72 72 o LA
SRAM on, RTC and LXTAL on
V ff, Vi ff, VeaT = 3.3 V, Back
oo Off, Vopa Off, Vear = 3.3 V, Backup 70 70 o LA
SRAM on, RTC and LXTAL on
V ff, Vi ff, Veatr = 3 V, Back
pp Off, Vbpa Off, Vear = 3 V, Backup 69 69 o UA
SRAM on, RTC and LXTAL on
(1) Value guaranteed by characterization, not 100% tested in production.
(2) Unless otherwise specified, all values given for T; = 25 °C and test result is mean value.
(3) When analog peripheral blocks such as ADCs, DACs, HXTAL, LXTALor IRC32K are ON, an additional power
consumption should be considered.
(4) During power consumption test, GPIO needs to be configure as Analog Input mode.
4.5, EMC characteristics

System level ESD (Electrostatic discharge, according to IEC 61000-4-2) and EFT (Electrical
Fast Transient/burst, according to IEC 61000-4-4) testing result is given in the Table 4-13.

System level ESD and EFT characteristics . System level ESD is for end-customer

operation, it includes ESD field events on system level occur in an unprotected area (outside

EPA). System level ESD protection necessary to satisfy higher ESD levels.
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Table 4-13. System level ESD and EFT characteristics
Symbol Description Conditions Unit Level
Voo=3.3V, Ty=25°C
Contact / Air mode high voltage
VEsDp . ) BGA176, fuck = 600 MHz TBD TBD
stressed on few special I/O pins
IEC 61000-4-2
Vop=3.3V, Ty=25°C
Fast transient high voltage burst
VEFT BGA176, fucLk = 600 MHz TBD TBD
stressed on Power and GND
IEC 61000-4-4

(1) Value guaranteed by characterization, not 100% tested in production.

EMI (Electromagnetic Interference) emission test result is given in the Table 4-14. EMI
characteristics®, The electromagnetic field emitted by the device are monitored while an
application, executing EEMBC code, is running. The test is compliant with SAE J1752-3:2017
standard which specifies the test board and the pin loading.

Table 4-14. EMI characteristics®

Max vs.
. Tested ;
Symbol | Parameter Conditions [frxTaL/fHeLk] | Unit
frequency band
TBD MHz
Vop=3.6V, Ty =+25°C, |0.15 MHz to 30 MHz TBD
BGA176, fucik = 600 MHz,
Sen Peak level 30 MHz to 130 MHz TBD dBLV
conforms to SAE J1752-
3:2017 130 MHz to 2 GHz TBD

(1) Value guaranteed by characterization, not 100% tested in production.

Component level ESD include HBM (Human body model, according to ANSI/ESDA/JEDEC
JS-001) and CDM (ANSI/ESDA/JEDEC JS-002), that ESD field events during manufacturing
in an ESD protected area, such as PCB assembly/repair, IC assembly/test and Fab
environment. The ESD protected area (EPA) has many measures, for instance ESD
protective packaging, grounding person wrist strap to ground (or flooring/footwear), grounded

work surface and ionizer.

Table 4-15. Component level ESD characteristics®

Symbol Description Conditions Max | Unit | Level
Human body model electrostatic discharge| T, =25 °C;
VM . o TBD \% TBD
voltage (Any pin combination) JS-001-2017
Charge device model electrostatic Ty=25°C;
Veom . ) TBD \Y TBD
discharge voltage (All pins) JS-002-2018

(1) Value guaranteed by characterization, not 100% tested in production.

Latch-up (LU, according to JEDECT78) test is based on the two measurement methods, 1/0

current injection value (I-test) and power supply over-voltage value.
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Table 4-16. Latch-up characteristics®
Symbol Description Conditions Max Unit Class
I-test TBD mA
LU Ty =25°C; JESD78 TBD
Vsupply OVer voltage TBD \%
(1) Value guaranteed by characterization, not 100% tested in production.
4.6. Power supply supervisor characteristics
Table 4-17. Power supply supervisor characteristics
Symbol Parameter Conditions Min | Typ | Max | Unit
LVDT<2:0> = 000(rising edge) | — | 1.95 —
LVDT<2:0> = 000(falling edge) | — | 1.85 —
LVDT<2:0> = 001(rising edge) | — | 2.10 —
LVDT<2:0> = 001(falling edge) | — | 2.00 —
LVDT<2:0> = 010(rising edge) | — | 2.25 —
LVDT<2:0> = 010(falling edge) | — | 2.15 —
Low voltage LVDT<2:0> = 011(rising edge) | — | 2.40 —
Vivp™ . \%
Detector level selection | | ypT<2:0> = 011(falling edge) | — | 2.30 | —
LVDT<2:0> = 100(rising edge) | — | 2.56 —
LVDT<2:0> = 100(falling edge) | — | 2.46 —
LVDT<2:0> = 101(rising edge) | — | 2.70 —
LVDT<2:0> = 101(falling edge) | — | 2.60 —
LVDT<2:0> = 110(rising edge) | — | 2.86 —
LVDT<2:0> = 110(falling edge) | — | 2.75 —
Vivohyst® LVD hystersis — — | 100 | — mV
Veor(" | Power on reset threshold — — | 153 | — \Y,
Power down reset
Vepr(!) — — 1.48 — V
threshold
VppRhyst? PDR hysteresis — — | 50 — mV
Falling edge — 2.6 — \%
Veor3®? |Brownout level 3 threshold
Rising edge — | 2.70 — V
Veor2?) |Brownout level 2 threshold Falling edge — | 23 — \Y
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Symbol Parameter Conditions Min | Typ | Max | Unit
Rising edge — 2.4 — \%
Falling edge — 20 — \Y,
Veor1® |Brownout level 1 threshold
Rising edge — 2.1 — \%
VBoRhyst?® BOR hysteresis — — | 100 — mV
trstrempo®|  Reset temporization — — | 520 — us
Analog voltage detector Rising edge — [ 170 —
Vavp_o"
for Vopa threshold 0 Falling edge — 160 —
Analog voltage detector Rising edge — 210 —
Vavp_1M
for Vopa threshold 1 Fa|||ng edge J— 2.00 —
\%
Analog voltage detector Rising edge — 249 —
Vavp oM
for Vppa threshold 2 Falling edge — 2.40 —
Analog voltage detector Rising edge — 279 —
Vavp_s(M
for Vopa threshold 3 Falling edge — | 270 —
Hysteresis of Vbpa voltage
Vhyst_avD®@ y 9 — | 100 — mvV
detector

(1) Value guaranteed by characterization, not 100% tested in production.

(2) Value guaranteed by design, not 100% tested in production.

4.7. Embedded USB regulator characteristics

Table 4-18. USB regulator characteristics

Symbol Parameter Conditions Min | Typ | Max | Unit
Vobsouss'" Supply voltage — 4 5 55 \%
Ippsouss® Current consumption — — 25 — pA
Vrecout(vaav)"|  Regulated output voltage — 3 — 3.6 \Y;
Output current load sinked by
louTt® — — | — 80 mA
USB block
Twkup® VRecout Setting time — — 75 — us

(1) Value guaranteed by design, not 100% tested in production.
(2) Value guaranteed by characterization, not 100% tested in production.

4.8. Typical SMPS efficiency versus load current and temperature

Figure 4-3. Typical SMPS efficiency (%) vs load current(A) in Run mode at T; = 30°C
TBD

Figure 4-4. Typical SMPS efficiency (%) vs load current(A) in Run mode at Ty = Tymax
TBD
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Figure 4-5. Typical SMPS efficiency (%) vs load current(A) in deepsleep mode at T; =
30 °C TBD

4.9. External clock characteristics

Table 4-19. High speed external clock (HXTAL) generated from a crystal/ceramic

characteristics ¥

Symbol Parameter Conditions Min | Typ |[Max| Unit
frxtaL( Crystal or ceramic frequency 1.71V<Vop<36V| 4 25 | 50 | MHz
Rr@ Feedback resistor Vop =3.3V — | 400 | — | kQ
i@ Recommended matching capacitance o B 20 |30 | pF
on OSCIN and OSCOUT
DutyrxtaL® Crystal or ceramic duty cycle — 30 50 |70 | %
gm® Oscillator transconductance Startup — | 27 | — |mANV
tstxTaL)" | Crystal or ceramic operating current HXTAL=25MHz — | 058 | — | mA
tsunxTaL(M Crystal or ceramic startup time HXTAL=25MHz — [ 334 | — | us

(1) Value guaranteed by characterization, not 100% tested in production.

(2) Value guaranteed by design, not 100% tested in production.
(3)  Cuxtas = Chxtarz = 2(Croap - Cs), For ChxraL1 and Chxrace, it is recommended matching capacitance on OSCIN
and OSCOUT. For Cioap, it is crystal/ceramic load capacitance, provided by the crystal or ceramic
manufacturer. For Cg, itis PCB and MCU pin stray capacitance.
(4) More details about gn, could be found in AN052 GD32 MCU Resonator-Based Clock Circuits.

Table 4-20. High speed external clock characteristics (HXTAL in bypass mode)

Symbol Parameter Conditions Min Typ Max | Unit
External clock source or oscillator| 1.71V < Vpp<
frxTaL_ext™ 1 — 50 MHz
frequency 36V
OSCIN input pin high level
VHxTaLH® 0.7 Vob — Vob \%
voltage Vop =3.3V

Vhxtacl®@  |OSCIN input pin low level voltage Vss — [0.3Vop| V
triLxTaL)@ OSCIN high or low time — 5 — — ns
triF(HxTAL)? OSCIN rise or fall time — — — 10 ns
DutyHxTaL @ Duty cycle — 40 — 60 %

(1) Value guaranteed by characterization, not 100% tested in production.

(2) Value guaranteed by design, not 100% tested in production.

Table 4-21. Low speed external clock (LXTAL) generated from a crystal/ceramic
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characteristics ®
Symbol Parameter Conditions Min Typ Max | Unit
— Crystal or ceramic o . 32768 | — KHy
frequency
Recommended matching
Cuxtal®® | capacitance on OSC32IN — — 15 — pF
and OSC320UT
DutyLxia @ Crystal or ceramic duty . 30 . 20 %

cycle
LXTALDRI[1:0]= 00 — 4.88 —
. LXTALDRI[1:0]= 01 — 7.32 —
gm® Oscillator transconductance pAN

LXTALDRI[1:0]= 10 — 14.61 —
LXTALDRI[1:0]= 11 — 21.94 —
LXTALDRI[1:0]= 00 — 480 —
Crystal or ceramic operating| LXTALDRI[1:0]= 01 — 590 —

IpoLxTany! nA
current LXTALDRI[1:0]= 10 — 900 —
LXTALDRI[1:0]= 11 — 1210 —
LXTALDRI[1:0]= 00 — 453.9 —
Crystal or ceramic startup LXTALDRI[1:0]= 01 — 322.7 —

tsTxran)(M@ ] ms
time LXTALDRI[1:0]= 10 — 220.4 —
LXTALDRI[1:0]= 11 — 192.4 —

(1) Value guaranteed by characterization, not 100% tested in production.

(2) Value guaranteed by design, not 100% tested in production.
(3)  Cuixtar = Cixtarz = 2*(Croap - Cs), For CixraLs and Cixrarz, it is recommended matching capacitance on OSC32IN
and OSC320UT. For Cioap, it is crystal/ceramic load capacitance, provided by the crystal or ceramic
manufacturer. For Cs, it is PCB and MCU pin stray capacitance.
(4) tsuLxtaL is the startup time measured from the moment it is enabled (by software) to the 32.768 kHz oscillator
stabilization flags is SET. This value varies significantly with the crystal manufacturer.

(5) More details about g, could be found in AN052 GD32 MCU Resonator-Based Clock Circuits.

Table 4-22. Low speed external user clock characteristics (LXTAL in bypass mode)

Symbol Parameter Conditions | Min | Typ | Max |Unit
External clock source or oscillator
fixTaL_ext! Voo =3.3V — [32.768| 1000 |kHz
frequency
0.7
VixtatH®  |OSC32IN input pin high level voltage — — Vob
VoD \%
Vixtal® | OSC32IN input pin low level voltage — Vss — 0.3 Vop
triLxtan® OSC32IN high or low time — 450 — —
ns
trF(LxTAL) @ OSC32IN rise or fall time — — — 50
DutyixTaL Duty cycle — 30 50 70 %

(1) Value guaranteed by characterization, not 100% tested in production.

(2) Value guaranteed by design, not 100% tested in production.
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Figure 4-6. Recommended external OSCIN and OSCOUT pins circuit for crystal

Figure 4-7. Recommended external OSCIN and OSCOUT pins circuit for oscillator

B B R
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4.10. Internal clock characteristics

Table 4-23. High speed internal clock (IRC48M) characteristics

Symbol Parameter Conditions Min | Typ | Max | Unit
High Speed Internal
fircasm Oscillator (IRC48M) Vop =3.3V — | 48 — | MHz
frequency

Vob = Vppa = 3.3V,
IRC48M oscillator TBD| — | TBD | %
Ty =-40 °C ~ +85 °C(

Vob = Vppa = 3.3V,

Frequency Drift, Factory-

] trimmed TBD| — |TBD | %
Driftircasm Ts=25°C
IRC48M oscillator
Frequency accuracy, — — | 0.7 | — %

User trimming step(")

IRC48M oscillator duty
Dutyircasm® | Vob = Voba=3.3V 45 | 50 | 55 %
cycle

IRC48M oscillator
Iopagrcasm) ™ ) — — | 330 | — MA
operating current

IRC48M oscillator startup
ts(rcasm)(" . — — |285| — | us
time

(1) Value guaranteed by characterization, not 100% tested in production.
(2) Value guaranteed by design, not 100% tested in production.

Table 4-24. High speed internal clock (IRC64M) characteristics

Symbol Parameter Conditions Min | Typ | Max | Unit
High Speed Internal
firceam Oscillator (IRC64M) Vop=3.3V — | 64| — |MHz
frequency

Vob = Vppa = 3.3V,
IRC64M oscillator TBD| — | TBD | %
Ty =-40 °C ~ +85 °C(

Frequency drift, Factory-
Y v Vob = Vppa = 3.3V,

trimmed TBD| — |[TBD | %
DriftiRce4m Ts=25°C
IRC64M oscillator
Frequency accuracy, — — 10.23| — %

User trimming step(")

IRC64M oscillator duty
Dutyirceam® | Vob = Vopa = 3.3V 45 | 50 | 55 %
cycle

IRC64M oscillator
Iopagrcsam) ™ ) — — |500| — | pA
operating current

IRC64M oscillator startup
tsTrceamy ! ) — — [1.95| — [V
time

(1) Value guaranteed by characterization, not 100% tested in production.
(2) Value guaranteed by design, not 100% tested in production.
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Table 4-25. Low power internal clock (LPIRC4M) characteristics
Symbol Parameter Conditions Min | Typ | Max | Unit
High Speed Internal
fLriRCaM Oscillator (LPIRC4M) Vopb=3.3V — | 4 | — |MHz
frequency
Vobp = Voba=3.3V,
LPIRC4M oscillator TBD| — | TBD | %
Ty=-40 °C ~ +85 °C("
Frequency accuracy,
) Vob = Vppa = 3.3V,
Factory-trimmed TBD| — |TBD | %
ACCLPIRC4M Ty=25°C
LPIRC4M oscillator
Frequency accuracy, — — | 04| — %
User trimming step(")
LPIRC4M oscillator duty
Dipircam® Vop = Voba = 3.3V 45 | 50 | 55 %
cycle
LPIRC4M oscillator
Iopacpircam™ ) — — [ 30 | — MA
operating current
LPIRC4M oscillator
tsuLpircam™® ) — — |1.64| — us
startup time
(1) Value guaranteed by characterization, not 100% tested in production.
(2) Value guaranteed by design, not 100% tested in production.
Table 4-26. Low speed internal clock (IRC32K) characteristics
Symbol Parameter Conditions Min | Typ | Max |Unit
Low Speed Internal oscillator Vob = Vopa = 3.3V,
fircazk!! — 32 — |kHz
(IRC32K) frequency Ts=-40°C ~+85°C
IRC32K oscillator startup
tsuircazx? . — — |50.72| — | ps
time
(1) Value guaranteed by design, not 100% tested in production.
(2) Value guaranteed by characterization, not 100% tested in production.
4.11. PLL characteristics
Table 4-27. PLLO/1/2 characteristics (wide VCO frequency range)
Symbol Parameter Conditions Min | Typ | Max | Unit
PLL input clock frequency — 2 — 16 | MHz
frLun(® -
PLL input clock duty cycle — 10 — 90 %
PLL VCO output clock
fuco™ — 100 | — | 850 | MHz
frequency
tLock® PLL lock time — — | 200 | 500 | ps
Current consumption on VCO freq = 800 MHz — 15 —
Iop®® mA
Vop VCO freq = 100 MHz — 0.3 —
fvco_out= 100
) . fpLL_out = — | 100 | —
JitterrLL® | Cycle to cycle Jitter(rms) MHz ps
fvco_out/10
fvco_out=400 | — 19 —
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Symbol Parameter Conditions Min | Typ | Max | Unit
MHz
fvco_out= 800
—_ 16 I
MHz
fvco_out= 100
MHz
S fvco_out= 400
Period jitter(rms) — 12 —
MHz
fvco_out= 800
— 10 —
MHz
(1) Value guaranteed by design, not 100% tested in production.
(2) Value guaranteed by characterization, not 100% tested in production.
Table 4-28. PLL0/1/2 characteristics (narrow VCO frequency range)
Symbol Parameter Conditions Min | Typ | Max | Unit
PLL input clock frequency — 1 — 2 MHz
frLun™ -
PLL input clock duty cycle — 10 — 90 %
PLL VCO output clock
fvco( — 100 | — | 500 | MHz
frequency
tLock® PLL lock time — — | 200 | 500 | ps
Current consumption on
lpLL?® VCO freq = 500 MHz — 12| — | mA
Vop
fvco_out = 500
— 16 —
. ) frLL ouT = MHz
JitterrLL® | Cycle to cycle Jitter(rms) +ps
fvco_out/10 | fvco_out = 500 10
MHz
(1) Value guaranteed by design, not 100% tested in production.
(2) Value guaranteed by characterization, not 100% tested in production.
Table 4-29. PLLUSBHSO0/1 characteristics®
Symbol Parameter Conditions Min | Typ | Max | Unit
feunt® | PLL input clock frequency — 4 — | 30 |MHz
freout® | PLL output clock frequency — — | 480 | — | MHz
PLL VCO output clock
fuco® — — | 480 | — |MHz
frequency
trock™ PLL lock time — — | 100 | 150 | pus
Current consumption on
Iopa® — — 1.7 — mA
Vbba
Cycle to cycle Jitter(rms) — 40 —
JitterpLL Cycle to cycle Jitter System clock 400 ps
(peak to peak)

(1) Value guaranteed by characterization, not 100% tested in production.
(2) Value guaranteed by design, not 100% tested in production.
(3) Value given with main PLL running.
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4.12. Memory characteristics
Table 4-30. Flash memory characteristics
Symbol Parameter Conditions Min® [ Typ®| Max®@ Unit
Number of guaranteed
PEcvc program /erase cycles — 100 | — — kcycles
before failure (Endurance)
trReT Data retention time — — 20 — years
trrOG Word programming time Ty =-40°C ~ +105 °C — 1 — Ms
tERASE4KB Sector(4kB) erase time Ts=-40°C ~ +105 °C — | 100 — ms
tMERASE(1MB) Mass erase time Ty =-40°C ~ +105 °C — 8 — ]
tMERASE(2MB) Mass erase time Ty =-40°C ~ +105 °C — 16 — S
tMERASE(3840kB) Mass erase time Ty =-40°C ~ +105 °C — 30 — S
(1) Value guaranteed by characterization, not 100% tested in production.
(2) Value guaranteed by design, not 100% tested in production.
4.13. NRST pin characteristics
Table 4-31. NRST pin characteristics
Symbol Parameter Conditions Min | Typ Max Unit
ViLnrsT)@ NRST Input low level voltage -03 | — | 0.3Vop v
Viinrsn@ | NRST Input high level voltage | Voo = Vopba=1.71V |0.7 Vop| — | Voo + 0.3
Vst | Schmidt trigger Voltage hysteresis — | 300 — mv
ViLNrsT)?) NRST Input low level voltage -03 | — | 0.3Vop v
ViinrsT@ | NRST Input high level voltage Voo =Vopa=3.3V |0.7 Voo| — | Voo+ 0.3
Vst | Schmidt trigger Voltage hysteresis — |310 — mv
ViLNrsT)?) NRST Input low level voltage -03 | — | 0.3Vop v
Viinrs® | NRST Input high level voltage Vop = Vopa=3.6V |0.7 Voo| — | Voo+ 0.3
Vhyst!) | Schmidt trigger Voltage hysteresis — 1320 — mvV
Rpu® Pull-up equivalent resistor — — | 40 — kQ

(1) Value guaranteed by characterization, not 100% tested in production.
(2) Value guaranteed by design, not 100% tested in production.
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Figure 4-8. Recommended external NRST pin circuit
i Voo i Voo
! External reset circuit
: 10 kQ Reu
§ i | NRST
§ K 100 nF |
4.14. GPIO characteristics
Table 4-32. 1/O static characteristics
Symbol Parameter Conditions Min [Typ| Max Unit
Vi I/0 input low level voltage 1.71V<Vop <36V — — | 0.3Vop V
ViH I/0 input high level voltage 1.71V<Vop <36V 0.7Vopo | — — V
Vhys() input hysteresis Vop =3.3V — 360 — mv
lieak Input leakage current 0 <ViNn<Vop — — TBD nA
Weak pull-up equivalent
Rpu™ . ViN= Vss — 40 — kQ
resistor
Weak pull-down equivalent
Rep(" ) Vin= Vob — 40 — kQ
resistor

@

Value guaranteed by design, not 100% tested in production.

Table 4-33. Output voltage characteristics for all I/Os except PC13, PC14, PC15M0@)

Symbol Parameter Conditions Min | Typ | Max |Unit

Low level output Voo=1.71V — | 0.094 | —
voltage for an 10 Pin Vop=3.3V — | 0.058 | —
Vou (o = +8 mA) Vop=3.6V — | 0057 | —
(I0_speed=max) Low level output Vop=1.71V — | 0253 | —
voltage for an 10 Pin Vop=3.3V — 0.15 —
(o =+20 mA) Vop=3.6V — | 0147 | —

High level output Vop=1.71V — 1.6 — v
voltage for an 10 Pin Vop=3.3V — | 3226 | —
VoH (o = +8 mA) Vop=3.6V — 3.529 —
(10_speed=max) High level output Voo = 1.71V — 1423 | —
voltage for an 10 Pin Vop=3.3V — | 3114 | —
(ho = +20 mA) Vob=3.6V — 3.416 —

Vou Low level output Voo=1.71V — [ 0139 | — Y,
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Symbol Parameter Conditions Min | Typ | Max |Unit

(I0_speed=85MHz) | voltage for an 10 Pin Vop=3.3V — | 0.083 | —
(o = +8 mA) Voo=3.6V — 0.08 —
Low level output Vop=1.71V — | 0404 | —
voltage for an 10 Pin Vop=3.3V — 10209 | —
(ho = +20 mA) Voo=3.6V — | 0.204 —
High level output Vop=1.71V — 1547 | —
voltage for an 10 Pin Vop=3.3V — | 3197 | —
VoH (llo = +8 mA) Vop=3.6V — 35 | —
(I0_speed=85MHz) | High level output Voo=1.71V — | 1254 | —
voltage for an 10 Pin Vop=3.3V — | 3.037 | —
(lo = +20 mA) Vop=3.6V — 3342 | —
Low level output Vop=1.71V — | 0162 | —
voltage for an 10 Pin Vop=3.3V — |1 0.092 | —
VoL (o = +8 mA) Vop=3.6V — | 0.091 | —
(10_speed=60MHz) Low level output Vop=1.71V — |1 0359 | —
voltage for an 10 Pin Vop=3.3V — | 0.188 | —

(lio =+16 mA) Voo=3.6V — | 0184 | — v
High level output Voo=1.71V — [ 1523 | —
voltage for an 10 Pin Vop=3.3V — | 3.181 —
VoH (o = +8 mA) Vop=3.6V — | 3484 | —
(I0_speed=60MHz) | High level output Voo=1.71V — | 1298 | —
voltage for an 10 Pin Vop=3.3V — | 3.060 | —
(lo = +16 mA) Vop=3.6V — | 3.367 | —
Low level output Vop=1.71V — | 0052 | —
voltage for an 10 Pin Vop=3.3V — |1 0.029 | —

VoL (o = +1 mA) Vop=3.6V — 0.028 — v
(10_speed=12MHz) Low level output Vob=1.71V — ] 0235 | —
voltage for an 10 Pin Vop=3.3V — [ 0119 | —
(o = +4 mA) Vop=3.6V — | 0.116 | —
High level output Voo=1.71V — | 1.647 | —
voltage for an 10 Pin Vop=3.3V — 3.26 —

VoH (lo = +1 mA) Vop=3.6V — | 3562 | — v
(I0_speed=12MHz) | High level output Vob=1.71V — | 1.437 | —
voltage for an 10 Pin Vop=3.3V — | 3142 | —
(ho = +4 mA) Vop=3.6V — | 3.451 | —

(1) Value guaranteed by characterization, not 100% tested in production.

(2) All pins except PC13 / PC14 / PC15. Since PC13 to PC15 are supplied through the Power Switch, which can

only be obtained

Table 4-34. Output timing characteristics (IOSPDOP OFF)®®

by a small current.

Speed [Symbol Parameter Conditions Min Typ |Max| Unit
Output hightolow |2.5V<VDD<3.6V,CL=50pF| — 7.66 —
00 tritf@ . ns
level fall time and  [1.71 V<VDD<2.5V, CL=50 pF| — 1738 | —
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Speed |Symbol Parameter Conditions Min Typ [Max| Unit

output low to high [2.5V<VDD<3.6V,CL=30pF| — 3.98 —
level rise time 1.71V=sVDD=25V, CL=30 pF| — 13.72 | —
25V=sVDD=s36V,CL=10pF| — 2.79 —
1.71V=VDD=<25V,CL=10pF| — 9.33 —
25V<VDD<3.6V,CL=50pF| — 3.6 —
Output highto low [1.71V<VDD<2.5V, CL=50pF| — 45 —

01 @ level fall time and [2.5V<VDD<36V,CL.=30pF | — 2.6 — s
output low to high  [1.71 V<=VDD<2.5V,CL =30 pF| — 3.38 —
level rise time 25v<VDD<36V,CL.=10pF| — 1.64 —
1.71V<VDD<25V,CL=10pF| — 243 —
25V<VDD=<3.6V,CL=50pF| — 3.3 —
Output highto low |[1.71V<VDD<2.5V, CL =50 pF| — 3.5 —

10 @ level fall time and |2.5V<VDD<3.6V,CL=30pF| — 25 — s
output low to high [1.71V<VDD=<2.5V, CL=30pF| — 2.6 —
level rise time 25V<VDD<36V,CL.=10pF| — 1.5 —
1.71V=VDD<25V,CL=10pF| — 17 —
25V<VDD<3.6V,CL=50pF| — 3.3 —
Output highto low [1.71V=<VDD<2.5V, CL=50pF| — 3.5 —

» o level fall time and [2.5V<VDD<3.6V,CL=30pF| — 2.5 — NS
output low to high  [1.71 V<VDD<2.5V,CL =30 pF| — 2.6 —
level rise time 25V<sVDD<36V,C.=10pF| — 1.5 —
1.71V<VDD<2.5V,CL=10pF| — 1.7 —

(1) The maximum frequency is defined with the following conditions: (tr+tf) < 2/3 T Skew < 1/20 T 45%<Duty
cycle<55%
(2) The fall and rise times are defined between 90% and 10% and between 10% and 90% of the output waveform,
respectively.
(3) Value guaranteed by characterization, not 100% tested in production.
(4) The data is for reference only, and the specific values are related to PCB Layout.

Table 4-35. Output timing characteristics (IOSPDOP ON)®®

Speed |Symbol Parameter Conditions Min Typ |Max| Unit
Output high to low |1.71 V<VDDs2.5V, CL =50 pF| — 16.5 —
level fall time and  [1.71 V<VDD<2.5V, CL=30pF| — 11.1 —
00 tritf@ ) ns
output low to high
o 1.71V<VDD<25V,CL=10pF| — 8.1 —
level rise time
Output highto low [1.71V<VDD<2.5V, CL=50 pF| — 4 —
level fall time and  [1.71 V< VDD<2.5V, CL =30 pF| — 29 —
01 tr/tf@ ns
output low to high
o 1.71V<VDD<25V,CL=10pF| — 2 —
level rise time
Output highto low [1.71V<VDD<2.5V, CL=50 pF| — 3.8 —
level fall time and  [1.71 V< VDD<2.5V, CL =30 pF| — 2.8 —
10 tr/tf@ ns
output low to high
o 1.71V<VDD<25V,CL=10pF| — 1.8 —
level rise time
1 tr/tf@ | Output highto low |1.71 V<VDD<2.5V, CL=50pF| — 35 — | ns
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Speed |Symbol Parameter Conditions Min Typ [Max| Unit
level fall time and [{1.71V=VDD<2.5V,CL=30pF| — 2.6 —
output low to high
L 1.71V<VDD=25V,CL=10 pF| — 1.6 —
level rise time
(1) The maximum frequency is defined with the following conditions: (tr+tf) < 2/3 T Skew < 1/20 T 45%<Duty
cycle<55%
(2) The fall and rise times are defined between 90% and 10% and between 10% and 90% of the output waveform,
respectively.
(3) Value guaranteed by characterization, not 100% tested in production.
(4) The data is for reference only, and the specific values are related to PCB Layout.
4.15. 14-bit ADC characteristics

Table 4-36. 14-bit ADC characteristics

Symbol Parameter Conditions Min | Typ | Max | Unit
Vooa") | Operating voltage — 18 | — | 36 \Y;
Positive Vbpa=2.4 V 24 — | Vopa \%
Vrerp(®
Reference Voltage Vopa<2.4 V 1.8 — | Vooa | V
Negative
Vrern® — Vssa \Y;
Reference Voltage
2.7 V=Vppa<3.6 V
0.1 — 72 MHz
2.7 V<VRerrP<VDDA
2.4 V=Vppas2.7 V
fanct) ADC clock 01 | — 54 | MHz
2.4 V<VRerP<VDDA
1.8 V=Vppas2.4 V
0.1 — 36 MHz
1.8 V=VRerP<VDDA
2.7 V<Vppa<3.6 V | faoc = |SMP 4
2.7 VVRerp<VDDA | 72 MHZ |=3.5
Resolution = 14| 2.4 V<Vppa<2.7 V| faoc = |SMP 3
bits 2.4 V<VRrerp<VppA |54 MHz |=3.5
1.8 V<Vppa<2.4 V | fanc = |SMP )
1.8 V<VRerP<VpDA |36 MHZz [=3.5
2.7 V<Vppa<3.6 V | faoc = |SMP 48
2.7 V<Vrerp<Vppa | 72 MHz|=2.5 '
Resolution = 12| 2.4 V<Vppa<2.7 V| faoc = |SMP
fs( Sampling rate — — | 3.6 |[MSPS
bits 2.4 V<VRerp<VpDA |54 MHz |=2.5
1.8 V<Vppa<2.4 V | faoc = |SMP 04
1.8 V<VRerp<Vppa | 36 MHz |=2.5 '
2.7 V<Vppa<3.6 V | fapc = |SMP 6
2.7 VEVRerP<VDDA | 72 MHZ |=1.5
Resolution = 10| 2.4 V<Vppa<2.7 V | faoc = |SMP s
bits 2.4 V<Vrerp<VpDA |54 MHZz|=1.5 '
1.8 V<Vppa<2.4V | fanc = |[SMP 3
1.8 V<VRerP<VDDA |36 MHZ [=1.5
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on Vop

Symbol Parameter Conditions Min | Typ | Max | Unit
2.7 V<Vppa<3.6 V | fanc = |SMP -
2.7 V<VRrerp<Vooa | 72 MHz|=1.5 '
Resolution = 8 | 2.4 V<Vppa<2.7 V| fanc = [SMP 4
bits 2.4 V<VRrerp<Vooa |54 MHz|=1.5 '
1.8 V<Vppa<2.4 V | fanc = |SMP 36
1.8 V<VRerP<VDDA |36 MHZz [=1.5 '
External trigger Resolution = 14 bits
trric(!) . — | — | 18 |1/ fanc
period
Conversion
Van® — 0 — |Vrerp| V
voltage range
VRerp/ VRerp/
Common mode VRerp/
Vemvt! — 2- 2+10| V
input voltage 2
10% %
Resolution = 14 bits, Ty = 125 °C — — | TBD
External input Resolution = 12 bits, Ty =125 °C — — | TBD
Ran( ) Q
impedance Resolution = 10 bits, Ty = 125 °C — — | TBD
Resolution = 8 bits, Ty =125 °C — — | TBD
Rapct” |Internal resistance — | 150 | — Q
Input samplin
Capc(" P Ping — — 12 — pF
capacitance
ADC Power-up
tstaB ) — 1 — — us
time
Offset and linearity
tea™M — TBD 1/fapc
calibration time
torr_ | Offset calibration
_ TBD 1/fapc
calM time
ts(!) Sampling time — 3.5 | — |810.5|1/fanc
Total conversion
tconv™ | time (including Resolution = N bits N+4 | — — | 1/fanc
sampling time)
ADC consumption
Ibba_D . .
on Vopa, Resolution = 14 bits — | TBD | —
(ADC) i )
Differential mode
ADC consumption
Ippa_se ) . . uA
on Vbpa, Single- Resolution = 14 bits — | TBD | —
ADC
(Aol ended mode
ADC consumption
Ibp (apc) fanc=72 MHz — | TBD | —

()
@

Equation 1: Ran max formula Ry <

Value guaranteed by design, not 100% tested in production.
Depending on the package, VREFP can be internally connected to Vbbaand VREFN to Vssa.

Ts

—R
fapc*Capcrin(2N+2) ADC

The formula above Equation 1 is used to determine the maximum external impedance allowed for an
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error below 1/4 of LSB. Here N = 14 (from 14-bit resolution).

Table 4-37. ADC Ran max for fapc = 72 MHz (14-bit ADC) W@

Resolution Sampling cycles @72MHz Ran max (kQ)
35 0.21
6.5 0.52
12.5 1.15
24.5 2.40
14 bits
47.5 4.80
92.5 9.50
2475 25.6
810.5 84.4
3.5 0.26
6.5 0.62
12.5 1.34
245 277
12 bits
47.5 5.51
92.5 10.8
247.5 29.3
810.5 96.5
35 0.33
6.5 0.75
12.5 1.58
24.5 3.25
10 bits
475 6.45
92.5 12.7
2475 34.2
810.5 112
3.5 0.43
6.5 0.93
12,5 1.93
24.5 3.94
8 bits 47.5 7.78
92.5 15.2
2475 411
810.5 135

(1) Value guaranteed by design, not 100% tested in production.
(2) The Ran value was calculated by theory and stray capacitance of actual pcb has not been taken into account.

Table 4-38. 14-bit ADC accuracy ®

Symbol Parameter

Test conditions(®

Typ

Max

Unit

ET Total undadjusted error

Single ended

TBD

TBD

LSB
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Differential TBD TBD
Single ended TBD TBD
EO Offset error
Differential TBD TBD
Single ended TBD TBD
EG Gain error
Differential TBD TBD
DNL Differential linearity Single ended TBD TBD
error Differential TBD TBD
Single ended TBD TBD
INL Integral linearity error
Differential TBD TBD
Single ended TBD —
ENOB | Effective number of bits Bits
Differential TBD —
Signal-to-noise and Single ended TBD —
SNDR
distortion ratio Differential TBD —
Single ended TBD —
SNR Signal-to-noise ratio dB
Differential TBD —
THD Total harmonic Single ended TBD —
distortion Differential TBD —

(1) Guaranteed by characterization results for BGA packages. The values for LQFP packages might differ.

4.16. 12-bit ADC characteristics

Table 4-39. 12-bit ADC characteristics

Symbol| Parameter Conditions Min | Typ |Max| Unit
Operating
Vopa" — 171 | — |36 V
voltage
Positive
Vbb
Vrerp@ | Reference Vbpa2VREFP 1.71 | — Y,
A
Voltage
Negative
Vrern®@ | Reference — Vssa Y,
Voltage
1.71 V=Vppa<3.6 V
0.1 — | 80 | MHz
2.4 V<VRerp<VDDA
fanc™ | ADC clock
1.71V<Vppas2.4 V
0.1 — | 60 | MHz
1.71 V<VRerP<VDDA
2.4
V<Vppa<3
Resoluti -40 °C
6V fanc =80 | SMP
fs(M — on <Ty< — — | 5.3 [MSPS
2.4 MHz =25
= 12 bits 125 °C
V<VRerp=
Vbba
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Min

Typ

Max

Unit

1.71
V<Vppas2
4V
1.71
V<VRerpPs

Voba

fanc = 60
MHz

Resoluti
on
= 10 bits

24
V<Vppas3
6V
24
V<VRerps

Voba

1.71
V<Vppas2
4V
1.71
V<VRerps

Voba

-40 °C
<Ty<

125°C

fanc = 80
MHz

fanc = 60
MHz

SMP

6.1

4.6

Resoluti
on=38
bits

24
V=Vppa<3
6V
24
V<VRerpPS

Vbba

1.71
V=Vppas2
4V
1.71
V<=VRerps

Vbba

-40 °C
<STy<

125 °C

fanc = 80
MHz

fanc = 60
MHz

SMP
=25

7.2

54

Resoluti
on=6
bits

2.4
V=Vppa<3
6V
2.4
V<VRerps

Vbba

1.71
V=Vppas2
4V
1.71
V<VRerps

Vbba

-40 °C
<STy<

125 °C

fanc = 80
MHz

fanc = 60
MHz

SMP

8.8

6.6
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Min

Typ

Max

Unit

trricM

External

trigger period

Resolution = 12 bits

15

1/fanc

Vain

Conversion
voltage

range

VREF

Vemv

Common
mode input
voltage

VRerp/
2.
10%

VRerp/
2

VREF
pl2-
10%

RaN

External
input

impedance

Resolution = 12 bits, Ty = 125 °C —

TBD

Resolution = 10 bits, Ty= 125 °C —

TBD

Resolution = 8 bits, Ty = 125 °C —

TBD

Resolution = 6 bits, Ty = 125 °C —

TBD

Rabc

Internal

resistance

250

Cabc

Input

capacitance

7.5

pF

tstaB

ADC Power-

up time

uS

torr_caL

Offset
calibration

time

46

1/fapc

ts

Sampling

time

25

640.

1/fanc

tconv

Total
conversion
time
(including
sampling

time)

Resolution = N bits

3+N

1/fanc

Ibba_ D

(anc) @

ADC
consumption
on Vopa and

VREF,

Differential

mode

fanc= 80 MHz

TBD

Ippa_se

anc) @

ADC
consumption
on Vppa and
Vrer, Single-
ended mode

fanc= 80 MHz

TBD

uA

Iob (ADC)

(©)

ADC

consumption

TBD

MA
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Symbol| Parameter Conditions Min | Typ |Max| Unit
on Vop per
fanc

(1) Value guaranteed by design, not 100% tested in production.

(2) Depending on the package, Vrerp can be internally connected to VbbAaand Vrern to VSSA.
(3) Value guaranteed by characterization, not 100% tested in production.

Table 4-40. ADC Ran max for fapc = 80 MHz (12-bit ADC) W@

Resolution Sampling cycles @80MHz Ran max (kQ)
25 0.17
6.5 0.86
12,5 1.89
12 bits 24.5 3.95
47.5 7.90
92.5 15.6
2475 422
640.5 109
25 0.25
6.5 1.05
12.5 2.25
245 4.65
10 bits
47.5 9.26
92.5 18.2
247.5 49.3
640.5 128
25 0.35
6.5 1.31
12.5 2.75
24.5 5.64
8 bits
475 11.1
92.5 21.9
2475 59.2
640.5 153
25 0.50
6.5 1.70
12.5 3.50
24.5 7.11
6 bits
47.5 14.0
92.5 27.5
2475 741
640.5 192

(1) Value guaranteed by design, not 100% tested in production.
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(2) The Ran value was calculated by theory and stray capacitance of actual pcb has not been taken into account.
Table 4-41. 12-bit ADC accuracy®

Symbol Parameter Test conditions® Typ Max | Unit
Single ended TBD TBD
ET Total undadjusted error
Differential TBD TBD
Single ended TBD TBD
EO Offset error
Differential TBD TBD
Single ended TBD TBD
EG Gain error LSB
Differential TBD TBD
DNL Differential linearity Single ended TBD TBD
error Differential TBD TBD
Single ended TBD TBD
INL Integral linearity error
Differential TBD TBD
Single ended TBD —
ENOB | Effective number of bits Bits
Differential TBD —
Signal-to-noise and Single ended TBD —
SNDR
distortion ratio Differential TBD —
Single ended TBD —
SNR Signal-to-noise ratio dB
Differential TBD —
THD Total harmonic Single ended TBD —
distortion Differential TBD —
(1) Guaranteed by characterization results for BGA packages. The values for LQFP packages might differ.

4.17. High-precision temperature sensor characteristics
Table 4-42. High-precision temperature sensor characteristics

Symbol Parameter Conditions Min Typ Max Unit
Vore® Uncalibrated Offset T;=30°C — 1005.62 — mv
Eore® | Uncalibrated Offset Error Ts=30°C — 1.5 — mv

M® Slope — — 3.3 — mV/°C
Em® Slope Error — — 30 — uv/°eC
) ) Ts=-40 °C to
LIN® Linearity — 1.5 — °C
125°C
Temp Sensor Error Using
. Ts=-40°Cto
ETOT®E) Typical Slope and 195 °C TBD — TBD °C
Factory-Calibrated Offset

(1) Value guaranteed by design, not 100% tested in production.

(2) Value guaranteed by characterization, not 100% tested in production.
(3) The error is the average result of 100 times and represents the chip junction temperature error. The chip self-
heating shall be considered when testing ambient temperature
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Table 4-43. High-precision temperature sensor calibration values
Symbol Parameter Memory address
HPTS_ CAL High-precision temperature sensor raw Ox1FEOF7C4
data acquired value at 25°C,Vrerr=3.3V
4.18. Temperature sensor characteristics
Table 4-44. Temperature sensor characteristics®
Symbol Parameter Min Typ Max | Unit
TL VSENSE linearity with temperature — 3.5 — °C
Avg_Slope Average slope — 1.84 — |mV/°C
Vas Voltage at 25 °C — 0.66 — \%
ts temp @  |ADC sampling time when reading the temperature — 171 — us
(1) Value guaranteed by characterization, not 100% tested in production.
(2) Shortest sampling time can be determined in the application by multiple iterations.
Table 4-45. Temperature sensor calibration values
Symbol Parameter Memory address
TS_CAL1 Temperature sensor raw data acquired Ox1FFOF7CO
value at 25°C, Vrerp = 3.3V
TS_CAL2 Temperature sensor raw data acquired Ox1FFOF7C2
value at -40°C, Vrerp = 3.3V
4.19. Low power digital temperature sensor characteristics
Table 4-46. Low power digital temperature sensor characteristics
Symbol Parameter Conditions Min | Typ | Max | Unit
Vopa®? Supply voltage — 1.71| 33 | 36 | V
fors(™ Output Clock frequency — 626 | 798 | 1030 | kHz
Tic™ Temperatu.ré fnearity — 1307 | 2340 | 2744 |Hz/°C
coefficient
Temperature offset Ty=-40°Cto 25 °C 64| — | 24
TroraLerror) M| measurement,SMPS °C
supply Ty =25 °C to Tjmax -106 | — 1.3
Wake-up time from off
twAKE_UP@ |state until DTS ready bit — — | 352 | — us
is set
ILpDTS( LPDTS consumption — — 26 — MA

(1) Value guaranteed by characterization, not 100% tested in production.

(2) Value guaranteed by design, not 100% tested in production.
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4.20. Voltage reference buffer characteristics
Table 4-47. Voltage reference buffer characteristics®
Symbol Parameter Conditions Min Typ Max [Unit
VSCALE = 000 2.8 3.3 3.6
Normal
VSCALE = 001 24 — 3.6
mode,
VSCALE =010 21 — 3.6
Vppa=3.3V
VSCALE =011 1.8 — 3.6
Vbpa Supply voltage
VSCALE = 000 1.71 — 2.8
Degraded | VSCALE =001 1.71 — 2.4
mode VSCALE =010 1.71 — 21
VSCALE =011 1.71 — 1.8
VSCALE = 000 TBD TBD TBD Y,
Normal
VSCALE =001 TBD TBD TBD
mode®),
VSCALE =010 TBD TBD TBD
|Ioad=100pA
VSCALE =011 TBD TBD TBD
Vrersur_o| Voltage Reference
VSCALE =000 |Vbpa-50mV — Vopa
uT Buffer Output
VSCALE =001 |Vbpa-50mV — Vbpa
Degraded
VSCALE =010 |Vbpa-50mV — Vopa
mode
VbpA-
VSCALE =011 — Vbpa
210mV
TRIM | Trim step resolution — — 0.14 0.152 | %
CL Load capacitor — 0.5 1 1.5 uF
Equivalent Serial
ESR — — — 2 Q
Resistor of CL
ILoaD Load current — — — 4 mA
CL=0.5 pF — — 546 —
tsTaRT Start-up time CL=1 uF — — 546 — us
CL=1.5yF — — 546 —
ILoaD=0
— — 75.4 88.4
MA
VREFBUF
IDDA ILoAD = 500
consumption from — — 75.7 88.8
(VREFBUF) |JA pA
Vbba
ILoAD = 4
— — 75.8 89.1
mA
Control of maximum
DC current drive on
[INRUSH . — — 1 — mA
VRrersur_ourt during
startup phase
28V< lioad = 500 pA — 236 —
. . ppm
Reguwing)|  Line regulation VDDAZ< 3.6
v lioad = 4 mA — 264 — N
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Symbol Parameter Conditions Min Typ Max [Unit
500 pA <
Regu(oap . ppm
Load regulation ILoaD< 4 Normal mode — 66 —
) / mA
mA
TcoerF(
. o R ppm
Tcoere | Temperature drift -40°C<Ty<+125°C — — VREFINT) /oG
+30
Power suppl DC — — 65 —
PSRR o i dB
rejection 100kHz — — 35 —
(1) Value guaranteed by design, not 100% tested in production.
(2) Value guaranteed by characterization, not 100% tested in production.
4.21. CMP characteristics
Table 4-48. CMP characteristics®
Symbol Parameter Conditions Min | Typ | Max | Unit
Vopa Operating voltage — 171 33 | 3.6 \Y
ViN Input voltage range — 0 — | Vooa | V
Vsc Scaler offset voltage — — 3.5 11 | mV
Scaler static consumption | BRG_EN = 0 (bridge disable) | — | 200 | 226
IDDA(SCALER) MA
from VDDA BRG_EN = 1 (bridge enable) | — | 800 | 942
tSTART_SCALER Scaler startup time — — — 120 | us
Propagation delay for Ultra-low power mode — | 612 | 1217 | ns
200mV step with 100 mV Medium power mode — | 102 | 165 | ns
overdrive High speed power mode — | 324 | 54 ns
to®@ Propagation delay for Ultra-low power mode — | 930 |1650| ns
step > 200 mV with 100 Medium power mode — | 127 | 178 | ns
mV overdrive only on
o High speed power mode — | 354 | 58 ns
positive inputs
Comparator startup time to High-speed mode — — 14
tsTART reach propagation delay Medium mode — — 2.1 us
specification Ultra-low-power mode — — | 116
Static — | 419 | 434
With 50 kHz
Ultra-low
+100 mV nA
power mode ] — | 1890 | —
overdrive
square signal
Current consumption from
IpbAcmP) Static — | 425 | 4.30
VbpA
) With 50 kHz
Medium power
+100 mV
mode — | 395 | — MA
overdrive
square signal
High speed Static — | 454 | 46.2
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Symbol Parameter Conditions Min | Typ | Max | Unit
power mode | With 50 kHz
+100 mV
overdrive — %00 =
square signal
Voffset Offset error — — 4 18 | mV
No Hysteresis — 0 —
Low Hysteresis 10 17
Vhyst Hysteresis Voltage mV
Medium Hysteresis 15 20 34
High Hysteresis 23 30 52
(1) Value guaranteed by design, not 100% tested in production.
(2) Value guaranteed by characterization, not 100% tested in production.
4.22. Temperature and VBAT monitoring
Table 4-49. VBAT monitoring characteristics®
Symbol Parameter Min | Typ | Max Unit
R Resistor bridge for VBAT — 25 — kQ
Q Ratio on VBAT measurement — 4 — —
Er Error on Q -10 — | +10 %
tsAMPLE(VBAT) ADC sampling time when reading VBAT input 10 — — us
VBAT(high) High supply monitoring — | 356 | — v
VBAT(low) Low supply monitoring — | 136 | —
(1) Value guaranteed by design, not 100% tested in production.
Table 4-50. Vgar charging characteristics
Symbol Parameter Conditions Min Typ | Max | Unit
VCRSEL=0 — 5 —
Rec Battery charging resistor kQ
VCRSEL = 1 — 1.5 —
Table 4-51. Temperature monitoring characteristics
Symbol Parameter Min Typ | Max | Unit
TEMPhigh High temperature monitoring — TBD — .
TEMPiow Low temperature monitoring — TBD — ¢
4.23. DAC characteristics
Table 4-52. DAC characteristics®
Symbol Parameter Conditions Min Typ Max | Unit
Vbba Operating voltage — 1.8 3.3 3.6 \%
Vrerp | Positive Reference Voltage — 1.8 — Vopa | V
Viern Negative Reference . . Vesa . v
Voltage
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Symbol Parameter Conditions Min Typ Max | Unit
connected 5
Resistive load with to Vssa
Rioap(" Resistive load kQ
buffer ON connected 5
to Vopa
Impedance output with buffer
Ro(™ Impedance output — — 15 kQ
OFF
Output impedance sample
Reon™ and hold mode, output DAC output buffer ON — — 1.5
buffer ON
kQ
Output impedance sample
Reorr(" and hold mode, output DAC output buffer OFF — — 1.5
buffer OFF
Croap™" DAC output buffer ON — — 50 | pF
Capacitive load
CsH" Sample and Hold mode — 0.1 1 uF
VopA-
DAC output buffer ON 0.2 — \%
Voltage on DAC_OUT 0.2
Vbac_out
output VopA-
DAC output buffer OFF 0 — \%
1LSB
Settling time (full scale: for +1LSB — 1.06 —
) . Normal mode, DAC
a 12-bit code transition 12 LSB — 0.38 —
output buffer ON, CL <
between the lowest and the +4 LSB — 0.33 _
. . 50 pF,RL =2 5 kQ
highest input codes when +8 LSB _ 0.30 —
tsertuing™ us
DAC_OUT reaches the
final value of +0.5LSB, Normal mode, DAC output buffer 105 05
+1LSB, +2LSB, #4LSB, OFF, +1LSB CL=10 pF o ' '
+8LSB)
Wakeup time from off state | Normal mode, DAC output buffer 5 10
(setting the ENXx bit in the ON, CL=<50 pF, RL=5KkQ
twaxeup) . .
DAC Control register) until us
) ) Normal mode, DAC output buffer
the final value of +1LSB is — 2 5
OFF, CL<10 pF
reached
Power supply rejection
PSRR ] No RLioad, CLoap=50 pF 50 70 — dB
ratio(to Vbpa)
Sampling time in Sample MODE<2:0>_V12 = 100/101 0.8 11
and Hold mode (BUFFER ON) ' '
ms
CL=100 nF MODE<2:0>_V12 = 110 (BUFFER
» — 9.20 10.5
(code transition between OFF)
tsamp("
the lowest input code and
the highest input code |MODE<2:0>_V12 = 111 (INTERNAL
— 1.75 230 | ps
when DAC_OUT reaches BUFFER OFF)
the £1LSB final value)
Ciint Internal sample and hold — 5.5 7 8.5 pF

138




2

GigaDevice

GD32H737xx Datasheet

Symbol Parameter Conditions Min Typ Max | Unit
capacitor
Minimum time to verify the each
trrm  |[Middle code offset trim time 100 — — us
code
Middle code offset for 1 Vrerp = 3.6 V — 870 —
Voffset . |JV
trim code step Vrerp = 1.8V — 435 —
No load,
middle code| — 330 —
(0x800)
DAC output buffer ON
No load,
worst code | — 330 —
MA
] (0xF1C)
DAC current consumption
IopaN® . ) No load,
in quiescent mode
middle/
DAC output buffer OFF — 1 —
worst code
(0x800)
330*Ton/
Sample and Hold mode, Csy=100
— |(Ton+TorF| —
nF
)
No load,
middle code| — 100 —
(0x800)
DAC output buffer ON
No load,
worst code | — 300 —
(0xF1C)
No load,
DAC current consumption
Ioovrerpt!) in quiescent modg DAC output buffer OFF |middle code| — 85 — | pA
(0x800)
100*Ton/
Sample and Hold mode, Buffer ON,
] — |(Ton+Torr| —
Csn=100 nF (middle code) )
85*Ton/
Sample and Hold mode, Buffer OFF,
] — |(Ton+Torr| —
Csn=100 nF (middle code) )

@
@

for more details.

Table 4-53. DAC accuracy®

Value guaranteed by design, not 100% tested in production.
Ton s the refresh phase duration, while TorF is the hold phase duration. Refer to the product reference manual

Symbol Parameter Test conditions Min Typ Max | Unit
Differential non DAC output buffer ON — — +2

DNL®@ LSB
linearity DAC output buffer OFF — — 12
DAC output buffer ON — — 4

INL® Integral non linearity LSB
DAC output buffer OFF — — 4
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Symbol Parameter Test conditions Min Typ Max | Unit
VrRerP =36V | — — +15
Offset error at code |DAC output buffer ON
Offset(" Vrerp = 1.8V | — — +30
0x800
DAC output buffer OFF — — +8 LSB
Offset error at code VrRerpr =36V | — — 16
OffsetCal® | 0x800 after factory |DAC output buffer ON
o VrRerp =18V | — — +8
calibration
DAC output buffer ON — — +0.
Gain®@ Gain error %
DAC output buffer OFF — — +
(1) Value guaranteed by design, not 100% tested in production.
(2) Value guaranteed by characterization, not 100% tested in production.
4.24. I2C characteristics
Table 4-54. 12C characteristics®®?
Standard mode | Fast mode
Symbol Parameter Conditions Unit
Min Max Min Max
tscL(H) SCL clock high time — 4.0 — 0.6 — us
tscLw) SCL clock low time — 4.7 — 1.3 — us
tsu(spa) SDA setup time — 250 — 100 — ns
th(spa) SDA data hold time — 0® 3450 0 900 ns
tr(sparscL) SDA and SCL rise time — — 1000 — 300 ns
tr(spasscL) SDA and SCL fall time — — 300 — 300 ns
th(sTA) Start condition hold time — 4.0 — 0.6 — us
Repeated Start condition setup
tsu(sta) ) — 4.7 — 0.6 — us
time
tsu(sTo) Stop condition setup time — 4.0 — 0.6 — us
Stop to Start condition time (bus
touft — 4.7 — 1.3 — us
free)

(1)  Value guaranteed by design, not 100% tested in production.

(2) To ensure the standard mode 12C frequency, fpcik1 must be at least 2 MHz. To ensure the fast mode 12C
frequency, fecik1 must be at least 4 MHz.
(3) The device should provide a data hold time of 300 ns at least in order to bridge the undefined region of the
falling edge of SCL.
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Figure 4-9. 12C bus timing diagram
tSU(STA) b ) .
SDA j 70% :70%
B H & 0 tBUFF \
tF(SDA)—>§ <— —> <— tR(SDA) tH@i . .
tH(STA);—PE M" §4tS—U§5DA)
scL — 5: y o]
tseLny e _> ‘_ " “ tr(scL) g tsu(sTo)
4.25. SPI characteristics

Table 4-55. Standard SPI characteristics @

Symbol Parameter Conditions Min | Typ | Max | Unit
fsck SCK clock frequency — — — 125 | MHz
tsck(H) SCK clock high time — 5 ns
tsck() SCK clock low time — 5 ns
SPI master mode
tv(vo) Data output valid time — — 1 — ns
tHvo) Data output hold time — — 1 — ns
tsumi Data input setup time — — — ns
tH(m1 Data input hold time — — — ns
SPI slave mode
tsunss) NSS enable setup time — 2 — — ns
tH(NSS) NSS enable hold time — 1 — — ns
taso) Data output access time — — 13 — ns
tois(so) Data output disable time — — 1 — ns
tv(so) Data output valid time — — 8 — ns
tH(so) Data output hold time — — 7 — ns
tsu(si Data input setup time — — — ns
tH(s1) Data input hold time — — — ns

(1) Value guaranteed by characterization, not 100% tested in production.
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Figure 4-10. SPI timing diagram - master mode

« tsck >
SCK (CKPH=0 CKPL=0) | | | | | | |
SCK (CKPH=0 CKPL=1)
I .
SCK (CKPH=1 CKPL=0) | | | | | |
tSCK(H) fa—p
SCK (CKPH=1 CKPL=1) | tscrgh | | | | | |
fsumn —»i Ge—
MISO Dlo] >< >< >< )( (7]
LF=1,FF16=0 tHMI
MOSI >< D[0] >< >< >< x D[7]
<
tv(vo)

Figure 4-11. SPI timing diagram - slave mode

NSS
tsck
< » < > tH(NSS)
B CK|
SCK (CKPH=0 CKPL=0) tsc(Hje—r{ECKY | | | | | |
tsuNSS >
SCK (CKPH=0 CKPL=1) | | | | | |
tois(so)
tA(SO) P .
" tv(so)
ves - X X X X -
>ty
tsusy

4.26. OSPI characteristics

Table 4-56. Standard OSPI characteristics @
Symbol ‘ Parameter ‘ Conditions ‘ Min ‘ Typ | Max | Unit
SDR mode
fsck ‘ SCK clock frequency ‘ — ‘ — ‘ — ’ 100 ’ MHz
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Symbol Parameter Conditions Min Typ Max Unit
SCK clock high time, even
o — tcky/2 — | tewy2+1 ns
division
tsck(H)
SCK clock high time, odd (n/2)*tcxy/ (n/2)*tcxy/
— — ns
division (n+1) (n+1)+1
SCK clock high time, even
o — texy/2-1 | — tcky/2 ns
division
tsck(w) o (n/2+1)*t
SCK clock high time, odd (n/2+1)*¢
— cky/ — ns
division ck) /(n+1)
(n+1)-1
tvimo) Data output valid time — — 0.5 1 ns
tHmo) Data output hold time — 0 — — ns
tsumiy Data input setup time — 3.0 — — ns
tHemi Data input hold time — 15 — — ns
DTR mode(no DQS)
fsck SCK clock frequency — — — 57 MHz
SCK clock high time, even
o — tcky/2 — | texy/2+1 ns
division
tsckH) —
SCK clock high time, odd (n/2)*tcxy/ (n/2)*tcxy/
— — ns
division (n+1) (n+1)+1
SCK clock high time, even
o — tey/2—-1 | — tcky/2 ns
division
tsck(w) o (n/2+1)*
SCK clock high time, odd (n/2+1)*t
- — ey — ns
division ck) /(n+1)
(n+1)-1
DHQC =0 — 6 7
tv(so) Data output valid time DHQC =1, Prescaler = tock/4 |tpck/4+1.2| ns
1,2 ... +1 5 (6)
DHQC =0 4.5 — —
tH(s0) Data output hold time DHQC = 1, Prescaler = ns
tocik/4 — —
1,2 ...
tsus) Data input setup time — 3.0 — — ns
tH(s1) Data input hold time — 1.50 — — ns

(1) Value guaranteed by characterization, not 100% tested in production.
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Figure 4-12. OSPI timing diagram - SDR mode

tw(ck tw(ckL
trcr) tew W ) Jiew,
Clock
thout
L
Data output DO D1 D2
ts(n) th(ny
Data input DO D1 D2

Figure 4-13. OSPI timing diagram - DTR mode

tw(ck tw(ckL

itr(CK)i t(ck) H) ) %tf(CK)%
Clock
tvf(OUT; g(?m tvr(ouT) g(?m
Data output DO D1 D2 D3 D4 D5
tsfIN) {thN ST(IN) thr(IN)
Data input DO D1 D2 D3 D4 D5
4.27. CPDM characteristics
Table 4-57. CPDM characteristics
Symbol Parameter Conditions Min® | Typ®|Max® | Unit
tinit Initial delay — 2 TBD 9 ps
ta Unit Delay — 31 |TBD| 65 ps

(1) Value guaranteed by characterization, not 100% tested in production.

(2) Value guaranteed by design, not 100% tested in production.

4.28. HPDF characteristics

Table 4-58. HPDF characteristics® @

Symbol Parameter Conditions Min Typ Max Unit
fuPDFCLK HPDF clock — — fape2 | fsvyscik
20
fexin Input clock MHz
SPI mode(SITYP[1:0]=01) — —  |(fupoFeLk /
(1/ Tekin) frequency 4)
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Symbol Parameter Conditions Min Typ Max Unit
Output clock
fekout — — — 20
frequency
Output clock
Dutyckout frequency duty — 30 50 75 %
cycle
) SPI mode(SITYP[1:0]=01),
twhickiny | Input clock high and Tekin/ 2- [ Tekin/
External clock —
twi(cKIN) low time 0.5 2
mode(SPICKSS[1:0]=0)
ns
) SPI mode(SITYP[1:0]=01),
Data input setup
tsu ) External clock 1 — —
time
mode(SPICKSS[1:0]=0)
SPI mode(SITYP[1:0]=01),
th Data input hold time External clock 1 — —
mode(SPICKSS[1:0]=0)
Manchester
Manchester data (CKOUT (2*CKOoU
) mode(SITYP[1:0]=10 or 11),
Twmanchester | period(recovered DIV+1)*T| — |TDIV)*TH
_ Internal clock
clock period) HPDFCLK PDFCLK
mode(SPICKSS[1:0]#0)
(1) Value guaranteed by design, not 100% tested in production.
(2) Output speed is set to OSPEEDRy[1:0]=10; Capacitive load C = 30 pF; Measurement points are done at
COMS levels: 0.5*Vpp.
4.29. SAl characteristics

Table 4-59. SAIl characteristics®

Symbol Parameter Conditions Min | Typ | Max | Unit
fmek SAIl Main clock output — — — 50
Master transmitter, 2.7 V < Vpp < 3.6 45
\%
Master transmitter, 1.71 V < Vpp < -
3.6V
Master receiver, 1.71V < Vpp < 3.6
SAl clock — — 32 | MHz
fek V
frequency(2)
Slave transmitter, 2.7 V < Vpp < 3.6
— — | 475
\%
Slave transmitter, 1.71 V < Vpp < 3.6
— — | 415
\%
Slave receiver, 1.71V<Vpp <36 V| — — 50

(1) Value guaranteed by design, not 100% tested in production.
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4.30.

I2S characteristics

Table 4-60. 12S characteristics® @

Symbol Parameter Conditions Min | Typ | Max | Unit
Master mode (data: 32 bits, 6.05
fox Clock frequency Audio frequency = 96 kHz) ' MHz
Slave mode — — | 125
tH Clock high time — 80 — ns
L Clock low time — 80 — ns
tvws) WS valid time Master mode — — ns
tHws) WS hold time Master mode — — ns
tsuws) WS setup time Slave mode 0 — — ns
tHws) WS hold time Slave mode 3 — — ns
12S slave input clock duty
Ducy(sck) Slave mode — 50 — %
cycle
tsu(sb_mR) Data input setup time Master mode 0 — — ns
tsu(SD_sR) Data input setup time Slave mode 0 — — ns
tH(SD_MR) ] ) Master receiver 1 — — ns
Data input hold time -
tH(SD_SR) Slave receiver 3 — — ns
o Slave transmitter
tusp_sT) Data output valid time — — 9 ns
(after enable edge)
) Slave transmitter
th(sp_sT) Data output hold time 6 — — ns
(after enable edge)
o Master transmitter
tv(sp_m) Data output valid time — — 6 ns
(after enable edge)
) Master transmitter
th(sp_mT) Data output hold time 0 — — ns
(after enable edge)

(1) Value guaranteed by design, not 100% tested in production.

(2) Value guaranteed by characterization, not 100% tested in production.
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Figure 4-14. 12S timing diagram - master mode
3 teck
crorzo |\ : v/ /
> L »
CPOL=1 \ / /
tws) = ‘_ PRGN tHwsS) —» i
WS output —\
S e tusp_MT i ’ th(sp_mT)
SD transmit >< Do) >< >< ><
SD receive >< D[0] >< >< ><
tsu(SD_MR)—» ¢
< »  IH(SD_MR)
Figure 4-15. 12S timing diagram - slave mode
 tek
CPOL=0 _/_\ \ / /
> tL »
CPOL=1 \ \ / /
< tH »- —>
WS input tHws)
tsuws) ¢ tw(sp_sT) ‘—’ th(sD_sT)
SD transmit >< D[0] >< >< ><
SD receive >< p[o] >< >< ><
tsu(sb_sr) > i
<+ tH(SD_SR)
4.31. USART characteristics

Table 4-61. USART characteristics in Synchronous mode ®

Symbol

Parameter

Conditions

Min

Typ

Max

Unit

fsck

SCK clock frequency

Fplckx = 300M —

37.5

MHz
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Symbol Parameter Conditions Min | Typ | Max | Unit
tsck(H) SCK clock high time Fplckx = 300M 133 | — — ns
tsck) SCK clock low time Fplckx = 300M 133 | — — ns

(1) Value guaranteed by design, not 100% tested in production.

Table 4-62. USART characteristics in Smartcard mode ®

Symbol Parameter Conditions Min | Typ | Max | Unit

fsck SCK clock frequency Fplckx = 300M — — 150 | MHz
tsck(H) SCK clock high time Fplckx = 300M 333 | — — ns
tsck) SCK clock low time Fplckx = 300M 333 | — — ns

(1) Value guaranteed by design, not 100% tested in production.

4.32. SDIO characteristics

Table 4-63. SDIO characteristics® @

Symbol Parameter Conditions Min Typ Max Unit
onl® Clock frequency in data transfer B 0 . 120 MHz
mode
tw(ckr) @ Clock low time fop = 52 MHz — 9.63 — ns
tw(ckn) @ Clock high time fop = 52 MHz — 9.58 — ns
CMD, D inputs (referenced to CK) in MMC and SD HS mode
tisu® Input setup time HS — 3 — — ns
tin® Input hold time HS — 1 — — ns
CMD, D outputs (referenced to CK) in MMC and SD HS mode
tov® Output valid time HS — — 55 6 ns
toH® Output hold time HS — 4 — — ns
CMD, D inputs (referenced to CK) in SD default mode
tisup® Input setup time SD — 2 — — ns
tiip® Input hold time SD — 1 — — ns
CMD, D outputs (referenced to CK) in SD default mode
tovp® Output valid default time SD — — 1 1 ns
tornp® Output hold default time SD — 0 — — ns

(1) CLKtiming is measured at 50% of Vpp.

(2) Capacitive load C, = 30 pF.

(3) Value guaranteed by characterization, not 100% tested in production.
(4) Value guaranteed by design, not 100% tested in production.

4.33. CAN characteristics

Refer to Table 4-32. I/O static characteristics for more details on the input/output alternate
function characteristics (CANTX and CANRX).
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4.34. USBHS characteristics

Table 4-64. USBHS DC electrical characteristics

Symbol Parameter Conditions Min | Typ | Max | Unit
Vpp M USB operating voltage — 3 | —1[36]| V
LS/FS FUNCTIONALITY
Voirs | Differential input sensitivity(FS/LS) — 02 | — | —
Differential common mode
Vewmrs Includes Vpi range 08 | — |25
Input range(FS/LS)

1 Single ended receiver low level v

levels® | v, s — — | — |08

input voltage (FS/LS)

Single ended receiver high level
ViHse ) — 20 | — | —
input voltage (FS/LS)

Vorrs Static output level low(FS/LS) RLof 1.0kQt0o3.63V| — | — | 0.3
Qutput
\Y
levels ®
Vonrs|  Static output level high(FS/LS) RLof 15 kQ to Vss 28 | 33|36
USBHS_DM/DP 17.6 | 21 |24.7
Rpp® ViN = Vb
PA9(USBHS_VBUS) 0.77 |09 | 1.1 O
USBHS_DM/DP 1.3 | 1.5(1.83
Reuy® ViN = Vss
PA9(USBHS_VBUS) 0.28 | 0.3 [0.42
ZnsprvV Driver Output Impedance Steady state drive | 40.5 | 45 |49.5| Q
HS FUNCTIONALITY
Voins |  Differential input sensitivity(HS) — 01 | — | — \Y,
Differential common mode
Input |VewmHs — -50 | — | 500 | mV
range(HS)
levels®
Vhssa| HS Squelch Detection Threshold — 100 | — (150 | mV
VHspsc HS Disconnect Threshold — 525 | — | 625 | mV
Outout Vouns | High speed low level output voltage 45Q load -10 | — | 10 | mV
utpu
P High speed high level output
levels® | VorHs 45Q load 360 |400 | 440 | mV
voltage
(1) Value guaranteed by design, not 100% tested in production.
Table 4-65. USBHS dynamic characteristics®
Symbol Parameter Conditions Min | Typ | Max | Unit
Trr Rise time(FS/LS) CL=50 pF 4 5 20 ns
ThHsr Differential Rise Time(HS) — 500 | 600 — ps
Ter Fall time(FS/LS) CL=50 pF 4 5 20 ns
Thsr Differential Fall Time(HS) — 500 | 600 — ps
trRFM Rise/ fall time matching(FS/LS) tr/ tr 90 — 110 %
Output signal crossover
VCRs — 1.3 — 2.0 Vv
voltage(FS/LS)

(1) Value guaranteed by design, not 100% tested in production.
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Table 4-66. USBHS Charger Detection characteristics®
Symbol Parameter Conditions Min | Typ | Max | Unit
VDAT_sRc Data Source Voltage — 0.5 — 0.7 \Y
lop_src Data Connect Current — 7 — 13 uA
VDAT_REF Data Detect Voltage — 025 | — 0.4 \Y
(1) Value guaranteed by design, not 100% tested in production.
Table 4-67. USBHS clock timing parameters®
Symbol Parameter Min Typ Max Unit
Vob USBHS operating voltage 3.0 — 3.63 \%
e ficLk value to guarantee proper operation of USBHS 30 . . Mz
interface
FstaArT sBIT Frequency (first transition) 8-bit + 10% 54 60 66 MHz
Fsteapy Frequency (steady state) +500 ppm 59.97 60 60.63 | MHz
DstaRT_sBIT Duty cycle (first transition) 8-bit + 10% 40 50 60 %
DsteaDY Duty cycle (steady state) £500 ppm 49.975 50 50.025 %
(1) Value guaranteed by design, not 100% tested in production.
Table 4-68. USB-ULPI Dynamic characteristics®
Symbol Parameter Min Typ Max Unit
tsc Control in (ULPI_DIR, ULPI_NXT) setup time — — 2 ns
the Control in (ULPI_DIR, ULPI_NXT) hold time 0.5 — — ns
tsp Data in setup time — — 2 ns
tHo Data in hold time 0 — — ns
(1) Value guaranteed by design, not 100% tested in production.
Figure 4-16. USBFS timings: definition of data signal rise and fall time
Crossover
%iffter?ntial Pom3
ata lines
S ></ \>< X
Vss T T T T
tp W——- t -
4.35. EXMC characteristics
Table 4-69. Asynchronous non-multiplexed SRAM/PSRAM/NOR read timings®®
Symbol Parameter Min Max Unit
tw(Ng) EXMC_NE low time 5*Tfclk-1 5*Tfclk+1 ns
tV(NOE_NE) EXMC_NEXx low to EXMC_NOE low 0 — ns
twnoE) EXMC_NOE low time 5*Tfclk-1 5*Tfclk+1 ns
thnve_nog) | EXMC_NOE high to EXMC_NE high hold time 0 — ns
tvA_NE) EXMC_NEXx low to EXMC_A valid 0 — ns
tv(BL_NE) EXMC_NEXx low to EXMC_BL valid 0 — ns
tsu(DATA_NE) Data to EXMC_NEXx high setup time 4*Tfclk-1 — ns
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Symbol Parameter Min Max Unit
tsu(DATA_NOE) Data to EXMC_NOEX high setup time 4*Tfclk-1 — ns
th(DATA_NOE) Data hold time after EXMC_NOE high 0 — ns
th(DATA_NE) Data hold time after EXMC_NEXx high 0 — ns
tv(NADV_NE) EXMC_NEx low to EXMC_NADV low 0 — ns
tw(NADV) EXMC_NADV low time Tfclk-1 Tfclk+1 ns
(1) CL=30pF.

(2) Value guaranteed by design, not 100% tested in production.

Table 4-70. Asynchronous non-multiplexed SRAM/PSRAM/NOR write timings®®

Symbol Parameter Min Max Unit
tw(NE) EXMC_NE low time 3*Tfclk-1 3*Tfclk+1 ns
tV(NWE_NE) EXMC_NEXx low to EXMC_NWE low Tfclk-1 — ns
tw(NWE) EXMC_NWE low time Tfclk-1 Tfclk+1 ns
thne_nwe) | EXMC_NWE high to EXMC_NE high hold time Tfclk-1 Tfclk+1 ns
tv(A_NE) EXMC_NEXx low to EXMC_A valid 0 — ns
tv(NADV_NE) EXMC_NEXx low to EXMC_NADV low 0 — ns
tw(NADV) EXMC_NADV low time Tfclk-1 Tfclk+1 ns
. EXMC_AD(address) valid hold time after o TelkA B s
EXMC_NADV high
th(A_NWE) Address hold time after EXMC_NWE high Tfclk-1 — ns
th(BL_NWE) EXMC_BL hold time after EXMC_NWE high Tfclk-1 — ns
tvBL_NE) EXMC_NEXx low to EXMC_BL valid 0 — ns
tv(DATA_NADV) EXMC_NADYV high to DATA valid 0 — ns
th(DATA_NWE) Data hold time after EXMC_NWE high Tfclk-1 — ns
(1) C.=30pF.
(2) Value guaranteed by design, not 100% tested in production.
Table 4-71. Asynchronous multiplexed PSRAM/NOR read timings®®
Symbol Parameter Min Max Unit
tw(NE) EXMC_NE low time 7*Tfclk-1 7*Tfclk+1 ns
tV(NOE_NE) EXMC_NEXx low to EXMC_NOE low 3*Tfclk-1 — ns
tw(NOE) EXMC_NOE low time 4*Tfclk-1 4*Tfclk+1 ns
thne_Noe) | EXMC_NOE high to EXMC_NE high hold time 0 — ns
tvA_NE) EXMC_NEXx low to EXMC_A valid 0 — ns
tv(A_NOE) Address hold time after EXMC_NOE high 0 — ns
ty(BL_NE) EXMC_NEx low to EXMC_BL valid 0 — ns
th(BL_NOE) EXMC_BL hold time after EXMC_NOE high 0 — ns
tsu(DATA_NE) Data to EXMC_NEXx high setup time 4*Tfclk-1 — ns
tsu(DATA_NOE) Data to EXMC_NOEX high setup time 4*Tfclk-1 — ns
th(DATA_NOE) Data hold time after EXMC_NOE high 0 — ns
th(DATA_NE) Data hold time after EXMC_NEXx high 0 — ns
tv(NADV_NE) EXMC_NEx low to EXMC_NADV low 0 — ns
tw(NADV) EXMC_NADV low time Tfclk-1 Tfclk+1 ns

151



2

GigaDevice GD32H737xx Datasheet
Symbol Parameter Min Max Unit
EXMC_AD(adress) valid hold time after
Th(AD_NADV) Tfclk-1 Tfclk+1 ns
EXMC_NADV high

(1) C_=30pF.

(2) Value guaranteed by design, not 100% tested in production.

Table 4-72. Asynchronous multiplexed PSRAM/NOR write timings®®

Symbol Parameter Min Max Unit
tw(NE) EXMC_NE low time 5*Tfclk-1 5*Tfclk+1 ns
tv(NWE_NE) EXMC_NEXx low to EXMC_NWE low Tfclk-1 — ns
twinwE) EXMC_NWE low time 3*Tfclk-1 3*Tfclk+1 ns
thne_nwe) | EXMC_NWE high to EXMC_NE high hold time Tfclk-1 — ns
tv(A_NE) EXMC_NEXx low to EXMC_A valid 0 — ns
tv(NADV_NE) EXMC_NEXx low to EXMC_NADV low 0 — ns
tw(NADV) EXMC_NADV low time Tfclk-1 Tfclk+1 ns
a0 pADY) EXMC_AD(address) valid hold time after Trelk.A B s
EXMC_NADV high
th(a_NWE) Address hold time after EXMC_NWE high Tfclk-1 — ns
th(BL_NWE) EXMC_BL hold time after EXMC_NWE high Tfclk-1 — ns
tvBL_NE) EXMC_NEXx low to EXMC_BL valid 0 — ns
tv(DATA_NADV) EXMC_NADV high to DATA valid Tfclk-1 — ns
th(DATA_NWE) Data hold time after EXMC_NWE high Tfclk-1 — ns
(1) CL=30pF.
(2) Value guaranteed by design, not 100% tested in production.
Table 4-73. Synchronous multiplexed PSRAM/NOR read timings®®
Symbol Parameter Min Max Unit
tw(cLk) EXMC_CLK period Texmc_clk — ns
td(CLKL-NExL) EXMC_CLK low to EXMC_NEXx low 0 — ns
td(CLKH-NExH) EXMC_CLK high to EXMC_NEXx high 2*Tfclk-1 — ns
td(CLKL-NADVL) EXMC_CLK low to EXMC_NADV low 0 — ns
td(CLKL-NADVH) EXMC_CLK low to EXMC_NADV high 0 — ns
ta(cLkL-av) EXMC_CLK low to EXMC_AXx valid 0 — ns
td(CLKH-AIV) EXMC_CLK high to EXMC_Ax invalid 2*Tfclk-1 — ns
ta(cLKL-NOEL) EXMC_CLK low to EXMC_NOE low 0 — ns
td(CLKH-NOEH) EXMC_CLK high to EXMC_NOE high 2*Tfclk-1 — ns
ta(cLkL-aDv) EXMC_CLK low to EXMC_AD valid 0 — ns
ta(cLkL-ADIV) EXMC_CLK low to EXMC_AD invalid 0 — ns
(1) C.=30pF.
(2) Value guaranteed by design, not 100% tested in production.
Table 4-74. Synchronous multiplexed PSRAM write timings®®
Symbol Parameter Min Max Unit
tw(cLk) EXMC_CLK period Texmc_clk — ns
td(CLKL-NExL) EXMC_CLK low to EXMC_NEXx low 0 — ns
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Symbol Parameter Min Max Unit
td(CLKH-NExH) EXMC_CLK high to EXMC_NEXx high 2*Tfclk-1 — ns
td(CLKL-NADVL) EXMC_CLK low to EXMC_NADV low 0 — ns
td(CLKL-NADVH) EXMC_CLK low to EXMC_NADV high 0 — ns
ta(cLKL-AV) EXMC_CLK low to EXMC_AXx valid 0 — ns
ta(cLkH-AIV) EXMC_CLK high to EXMC_Ax invalid 2*Tfclk-1 — ns
td(CLKL-NWEL) EXMC_CLK low to EXMC_NWE low 0 — ns
td(CLKH-NWEH) EXMC_CLK high to EXMC_NWE high 2*Tfclk-1 — ns
ta(cLKL-ADIV) EXMC_CLK low to EXMC_AD invalid 0 — ns
td(CLKL-DATA) EXMC_A/D valid data after EXMC_CLK low 0 — ns
th(CLKL-NBLH) EXMC_CLK low to EXMC_NBL high 0 — ns

(1) CL=30pF.

(2) Value guaranteed by design, not 100% tested in production.

Table 4-75. Synchronous non-multiplexed PSRAM/NOR read timings®®)

Symbol Parameter Min Max Unit
tw(cLk) EXMC_CLK period Texmc_clk — ns
td(CLKL-NEXL) EXMC_CLK low to EXMC_NEXx low 0 — ns
td(CLKH-NExH) EXMC_CLK high to EXMC_NEXx high 2*Tfclk-1 — ns
td(CLKL-NADVL) EXMC_CLK low to EXMC_NADV low 0 — ns
td(CLKL-NADVH) EXMC_CLK low to EXMC_NADV high 0 — ns
ta(cLkL-Av) EXMC_CLK low to EXMC_AXx valid 0 — ns
td(cLKH-AIV) EXMC_CLK high to EXMC_Ax invalid 2*Tfclk-1 — ns
td(CLKL-NOEL) EXMC_CLK low to EXMC_NOE low 0 — ns
td(CLKH-NOEH) EXMC_CLK high to EXMC_NOE high 2*Tfclk-1 — ns

(1) CL=30pF.

(2) Value guaranteed by design, not 100% tested in production.

Table 4-76. Synchronous non-multiplexed PSRAM write timings @

Symbol Parameter Min Max Unit
tw(cLk) EXMC_CLK period Texmc_clk — ns
td(CLKL-NEXL) EXMC_CLK low to EXMC_NEXx low 0 — ns
td(CLKH-NExH) EXMC_CLK high to EXMC_NEXx high 2*Tfclk-1 — ns
td(CLKL-NADVL) EXMC_CLK low to EXMC_NADV low 0 — ns
td(CLKL-NADVH) EXMC_CLK low to EXMC_NADV high 0 — ns
ta(cLkL-av) EXMC_CLK low to EXMC_AXx valid 0 — ns
td(cLkH-AIV) EXMC_CLK high to EXMC_Ax invalid 2*Tfclk-1 — ns
td(CLKL-NWEL) EXMC_CLK low to EXMC_NWE low 0 — ns
td(CLKH-NWEH) EXMC_CLK high to EXMC_NWE high 2*Tfclk-1 — ns
td(CLKL-DATA) EXMC_A/D valid data after EXMC_CLK low 0 — ns
th(CLKL-NBLH) EXMC_CLK low to EXMC_NBL high 0 — ns

(1) C.=30pF.

(2) Value guaranteed by design, not 100% tested in production.
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Table 4-77. SDRAM read timings
Symbol Parameter Min Max Unit
tw(SDCLK) EXMC_SDCLK period 2 Tfclk - 0.5 2 Tfclk +0.5
tsu(SDCLKH _Data) Data input setup time 3.5 —
th(SDCLKH_Data) Data input hold time 0 —
td(SDCLKL_Add) Address valid time — 25
td(SDCLKL- SDNE) Chip select valid time — 25
th(SDCLKL_SDNE) Chip select hold time 0 — ns
td(SDCLKL_NRAS) NRAS valid time — 2
th(SDCLKL_NRAS) NRAS hold time 0 —
td(SDCLKL_NCAS) NCAS valid time — 2
th(SDCLKL_NCAS) NCAS hold time 0 —
4.36. TIMER characteristics
Table 4-78. TIMER characteristics"
Symbol Parameter Conditions | Min Max Unit
— 1 — tTIMERXCLK
tres Timer resolution time | friverxcLk =
soomHz | >0 B e
] — 0 friMERxCLK/2 MHz
o Timer external clock PE—
frequency 0 333 MHz
300 MHz
TIMERO &
TIMER2 &
TIMER3 &
TIMER7&
TIMER14 &
TIMER15 &
TIMER16 & )
TIMER30 & | 10 ot
TIMER31 &
RES Timer resolution TIMER40 &
TIMER41 &
TIMER42 &
TIMER43 &
TIMER44
TIMER1 &
TIMER4 &
TIMERS5 & — 32 bit
TIMERG &
TIMER22 &
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Symbol Parameter Conditions | Min Max Unit
TIMER23
TIMER50 &
— 64 bit
TIMER51
16-bit counter clock — 1 65536 tTIMERxCLK
period
. . frIMERxCLK =
when internal clock is 0.0033 218.45 us
300 MHz
selected
32-bit counter clock — 1 4294967296 tTIMERxCLK
period
tcounTER . ) frIMERxCLK =
when internal clock is 0.0033 14316557.65 us
300 MHz
selected
64-bit counter clock — 1 18446744073709551616 tTIMERxCLK
period
. ) frIMERxCLK =
when internal clock is 0.0033 61489146912365172.05 us
300 MHz
selected
Maximum possible — — 65536x65536 tTIMERXCLK
count frIMERxCLK =
— 14.3 s
(16-bit) 300 MHz
Maximum possible — — 4294967296x65536 tTIMERXCLK
tMAX_CouNT count friIMERXCLK =
. — 938249.9 s
(32-bit) 300 MHz
Maximum possible — — |18446744073709551616x65536 |tTiMERXCLK
count frIMERxCLK =
— 1119375758902.4 h
(64-bit) 300 MHz
(1) Value guaranteed by design, not 100% tested in production.
4.37. DCI characteristics
Table 4-79. DCI characteristics®
Symbol Parameter Min Max Unit
Frequency ratio DCI_PIXCLK /fHCLK — 0.4
DCI_PIXCLK Pixel clock input — 160 MHz
Dpixel Pixel clock input duty cycle 30 70 %
tsu(DATA) Data input setup time 2 — ns
th(DATA) Data output valid time 1 — ns
tsu(HSYNC) DCI_HS input setup time 2 — ns
tsu(VSYNC) DCI_VS input setup time 2 — ns
th(HSYNC) DCI_HS input hold time 1 — ns
th(VSYNC) DCI_VS input hold time 1 — ns

(1) Value guaranteed by design, not 100% tested in production.
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4.38. WDGT characteristics

Table 4-80. FWDGT min/max timeout period at 32 kHz (IRC32K) ®

. . Min timeout RLD[11:0] =| Max timeout RLD[11:0] .
Prescaler divider PR[2:0] bits Unit
0x000 = OxFFF
1/4 000 0.03125 511.90625
1/8 001 0.03125 1023.78125
1/16 010 0.03125 2047.53125
1/32 (0K K| 0.03125 4095.03125 ms
1/64 100 0.03125 8190.03125
1/128 101 0.03125 16380.03125
1/256 110 or 111 0.03125 32760.03125
(1) Value guaranteed by design, not 100% tested in production.
Table 4-81. WWDGT min-max timeout value at 50 MHz (fpcik1) @
Min timeout value . Max timeout value
Prescaler divider | PSC[2:0] Unit Unit
CNT[6:0] = 0x40 CNT[6:0] = 0x7F
11 00 81.92 5.24
1/2 01 163.84 10.49
uS ms
1/4 10 327.68 20.97
1/8 11 655.36 41.94

(1) Value guaranteed by design, not 100% tested in production.
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5. Package information
5.1. BGA176 package outline dimensions

Figure 5-1. BGA176 package outline
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Table 5-1. BGA176 package dimensions

Symbol Min Typ Max
A 0.54 0.61 0.68
A1 0.03 0.08 0.13
A2 0.48 0.53 0.58
A3 — 0.40 —
b 0.22 0.27 0.32
c 0.10 0.13 0.16
D 9.90 10.00 10.10
D1 — 9.10 —
E 9.90 10.00 10.10
E1 — 9.10 —
e — 0.65 —
L — 0.345 —
aaa — 0.10 —
cce — 0.08 —
ddd — 0.08 —
eee — 0.15 —
fff — 0.05 —

(Original dimensions are in millimeters)
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Figure 5-2. BGA176 recommended footprint

Dpad

Dimension Recommended values
Pitch 0.65 mm
Dpad 0.30 mm
Dsm 0.40 mm

Dsm——»

(Original dimensions are in millimeters)
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5.2.

LQFP176 package outline dimensions

Figure 5-3. LQFP176 package outline
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Table 5-2. LQFP176 package dimensions

Symbol Min Typ Max
A — — 1.60
A1 0.05 — 0.15
A2 1.35 1.40 1.45
b 0.17 — 0.27
c 0.127 — 0.18
D 25.90 26.00 26.10
D1 23.90 24.00 24.10
E 25.90 26.00 26.10
E1 23.90 24.00 24.10
e 0.45 0.50 0.55
L 0.45 0.60 0.75
L1 — 1.00 —
] 0° 3.5° 7°

(Original dimensions are in millimeters)
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Figure 5-4. LQFP176 recommended footprint
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5.3.

LQFP144 package outline dimensions

Figure 5-5. LQFP144 package outline
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SECTION B-B

Table 5-3. LQFP144 package dimensions

Symbol Min Typ Max
A — — 1.60
A1 0.05 — 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.18 — 0.26
b1 0.17 0.20 0.23
c 0.13 — 0.17
cl 0.12 0.13 0.14
D 21.80 22.00 22.20
D1 19.90 20.00 20.10
E 21.80 22.00 22.20
E1 19.90 20.00 20.10
e — 0.50 —

0.45 — 0.75
L1 — 1.00 —
6 0° — 7°

(Original dimensions are in millimeters)
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Figure 5-6. LQFP144 recommended footprint
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5.4.

LQFP100 package outline dimensions

Figure 5-7. LQFP100 package outline
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Table 5-4. LQFP100 package dimensions

Symbol Min Typ Max

A — — 1.60

A1 0.05 — 0.15

A2 1.35 1.40 1.45

A3 0.59 0.64 0.69

b 0.18 — 0.26

b1 0.17 0.20 0.23

c 0.13 — 0.17

ci 0.12 0.13 0.14
D 15.80 16.00 16.20
D1 13.90 14.00 14.10
E 15.80 16.00 16.20
E1 13.90 14.00 14.10

e — 0.50 —
eB 15.05 — 15.35

L 0.45 — 0.75

L1 — 1.00 —

] 0° — 7°

(Original dimensions are in millimeters)
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Figure 5-8. LQFP100 recommended footprint
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5.5.

Thermal characteristics

Thermal resistance is used to characterize the thermal performance of the package
device, which is represented by the Greek letter “6”. For semiconductor devices, thermal
resistance represents the steady-state temperature rise of the chip junction due to the
heat dissipated on the chip surface.

8.a: Thermal resistance, junction-to-ambient.

B,8: Thermal resistance, junction-to-board.

B,c: Thermal resistance, junction-to-case.

w;: Thermal characterization parameter, junction-to-board.

w,71: Thermal characterization parameter, junction-to-top center.

8.a=(Ty-Ta)/Pp (5-1)
8,8=(T,-Ts)/Pp (5-2)
8,c=(Ty-Tc)/Pp (5-3)

Where, T, = Junction temperature.

Ta = Ambient temperature

Tg = Board temperature

Tc = Case temperature which is monitoring on package surface
Pp = Total power dissipation

8,a represents the resistance of the heat flows from the heating junction to ambient air. It
is an indicator of package heat dissipation capability. Lower 8, can be considerate as
better overall thermal performance. 6,4 is generally used to estimate junction temperature.

B,s is used to measure the heat flow resistance between the chip surface and the PCB
board.

B,c represents the thermal resistance between the chip surface and the package top case.
B,c is mainly used to estimate the heat dissipation of the system (using heat sink or other
heat dissipation methods outside the device package).

Table 5-5. Package thermal characteristics®

Symbol Condition Package Value Unit
BGA176 33.5
) LQFP176 TBD
Bua Natural convection, 2S2P PCB °C/W
LQFP144 47.23
LQFP100 47.842
BGAL176 215
6.8 Cold plate, 2S52P PCB °C/W
LQFP176 TBD
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Symbol Condition Package Value Unit
LQFP144 34.38
LQFP100 33.877
BGAL176 12.3
LQFP176 TBD
Buc Cold plate, 2S2P PCB °C/W
LQFP144 10.09
LQFP100 7.428
BGA176 21.6
LQFP176 TBD
WiB Natural convection, 2S2P PCB °C/W
LQFP144 35.68
LQFP100 34.062
BGA176 0.4
LQFP176 TBD
Wit Natural convection, 2S2P PCB °C/W
LQFP144 0.58
LQFP100 0.33

(1): Thermal characteristics are based on simulation, and meet JEDEC specification.
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6.

Ordering information

Table 6-1. Part ordering code for GD32H737xx devices

Ordering code Flash (KB) Package Package type nggz:rga::;; .
GD32H737VGT6 1024 LQFP100 Green _4&?‘:?:‘2;00
GD32H737VIT6 2048 LQFP100 Green _4&?‘:?:‘2;00
GD32H737VMT6 3840 LQFP100 Green _40ant:1$ost:|§éoc
GD32H737ZGT6 1024 LQFP144 Green -40[’[2???32; °C
GD32H737ZIT6 2048 LQFP144 Green y Otrg‘:st:'ggoc
GD32H737ZMT6 3840 LQFP144 Green _40Lrgt:§t:|§é o
GD32H737IGT6 1024 LQFP176 Green 4 OL’E‘,:ST;'%OC
GD32H737IIT6 2048 LQFP176 Green 4 Ol"rg?stfg\lffc
GD32H737IMT6 3840 LQFP176 Green _4&@;’?}:‘2&00
GD32H737IGK6 1024 BGA176 Green _4&@;’?}:‘2&00
GD32H7371IK6 2048 BGA176 Green _4&@;’?}:‘2&00
GD32H737IMK6 3840 BGA176 Green _4&’?;’52‘2{500
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7. Revision history
Table 7-1. Revision history
Revision No. Description Date
1.0 Initial Release May.9, 2023
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Important Notice

This document is the property of GigaDevice Semiconductor Inc. and its subsidiaries (the "Company"). This document, including any
product of the Company described in this document (the “Product”), is owned by the Company under the intellectual property laws and
treaties of the People’s Republic of China and other jurisdictions worldwide. The Company reserves all rights under such laws and
treaties and does not grant any license under its patents, copyrights, trademarks, or other intellectual property rights. The names and

brands of third party referred thereto (if any) are the property of their respective owner and referred to for identification purposes only.

The Company makes no warranty of any kind, express or implied, with regard to this document or any Product, including, but not
limited to, the implied warranties of merchantability and fitness for a particular purpose. The Company does not assume any liability
arising out of the application or use of any Product described in this document. Any information provided in this document is provided
only for reference purposes. It is the responsibility of the user of this document to properly design, program, and test the functionality
and safety of any application made of this information and any resulting product. Except for customized products which has been
expressly identified in the applicable agreement, the Products are designed, developed, and/or manufactured for ordinary business,
industrial, personal, and/or household applications only. The Products are not designed, intended, or authorized for use as components
in systems designed or intended for the operation of weapons, weapons systems, nuclear installations, atomic energy control
instruments, combustion control instruments, airplane or spaceship instruments, transportation instruments, traffic signal instruments,
life-support devices or systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution
control or hazardous substances management, or other uses where the failure of the device or Product could cause personal injury,
death, property or environmental damage ("Unintended Uses"). Customers shall take any and all actions to ensure using and selling
the Products in accordance with the applicable laws and regulations. The Company is not liable, in whole or in part, and customers
shall and hereby do release the Company as well as it's suppliers and/or distributors from any claim, damage, or other liability arising
from or related to all Unintended Uses of the Products. Customers shall indemnify and hold the Company as well as it's suppliers
and/or distributors harmless from and against all claims, costs, damages, and other liabilities, including claims for personal injury or

death, arising from or related to any Unintended Uses of the Products.

Information in this document is provided solely in connection with the Products. The Company reserves the right to make changes,

corrections, modifications or improvements to this document and Products and services described herein at any time, without notice.

© 2023 GigaDevice — All rights reserved
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