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17-5. DMA USART D e 439
17-6. DMA USART e 440
17-7. H @ USARTH ) L ettt e 440
17-8. o L ettt ettt ettt e sttt n ettt n e 441
17-9. et 442
17-10. D L AU RRRRPRTY 442
17-11. Al USART D ettt n et 443
17-12. 8-bit USART H (S = N ) TR 443
17-13. ITDA SIR ENDEC oottt n st n s sn e 444
17-14. IrDA OO TRTTRTRRY” ¥ ¥,
17-15.1SO78L6-3 oottt 445
17-16. USART T oottt n s n st nan e 448
< O 1 OO 467
182, ettt ettt enen e 468
18-3. A OO [ 1 |
L84, ettt ettt 469
18-5.SDA @  cooeeeeeeeeee ettt ettt n et et en et 469
18-6. 7B 12C ettt 470
18-7. 108 2 ettt 470
<< A OO 472
18-9. [ ettt ettt tnns 473
< o N - T OO AT75
18-11. h a A e 477
18-12. h a B e ettt 479
19-1. GD32F130xx  GD32F150xx" SPI e 494
19-2. GD32F170xx  GD32F190xx" SPI e 494
19-3. S Pl et 496
19-4. SPI M SPI (CKPL=1, CKPH=1, LF=0) ~ | 6 GD32F170xx

GDB2F100XX™ ™ ceoeeeeeeee ettt ettt ettt ettt ennnn 496
19-5. 1 11 (RSOOSR 498
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19-6. 1 i h R R T 498
19-7. 1 i h 720 “¢ ° SRR Lo
19-8. 1 U ettt 499
19-9. SPI L« TS 501
19-10. SPI  «JE TP 502
19-11. 125 ettt ettt 505
19-12. 12S  # %o (DTLEN=00, CHLEN=0, CKPLZ0)......cectsvrerrrrererrererereneens 506
19-13.12S % %o (DTLEN=00, CHLEN=0, CKPL=1)....cecectsvrerreereeereeren e 506
19-14.12S % %o (DTLEN=10, CHLEN=1, CKPLZ0).....cccictrvrerrreererereeerer e 506
19-15.12S  # %o (DTLEN=10, CHLEN=1, CKPL=1)....cecietivreireereeereeeren e 506
19-16. 12S % %o (DTLEN=01, CHLEN=1, CKPLZ0)....cececvsvrerrrrrrrerereerrerenens 507
19-17.12S  # %o (DTLEN=01, CHLEN=1, CKPL=1)....cecieteererreereeer e 507
19-18.12S % %o (DTLEN=00, CHLEN=1, CKPLZ0).....ccecvsvrerrrrrrerereeerereneens 507
19-19.12S  # %o (DTLEN=00, CHLEN=1, CKPLZ1)....cecieteereireereeer et 507
19-20. MSB %o (DTLEN=00, CHLEN=0, CKPLZ0) .....c.cveveviiereeeeieeeeeeneesaneens 508
19-21. MSB %o (DTLEN=00, CHLEN=0, CKPLZ1) ...ccecveeiieeieeereeeeeen s 508
19-22. MSB %o (DTLEN=10, CHLEN=1, CKPLZ0) ....cesveveriieeeeeereeeeeeseeseneens 508
19-23. MSB %o (DTLEN=10, CHLEN=1, CKPLZ1) ...ecvivieeriieeeeeeieeeee e 508
19-24. MSB %o (DTLEN=01, CHLEN=1, CKPLZ0) ....cecveverireeieeereeeeeeneeseeneens 508
19-25. MSB %o (DTLEN=01, CHLEN=1, CKPLZ1) ...ecvivieeriieeieeereeeeen e 508
19-26. MSB %o (DTLEN=00, CHLEN=1, CKPLZ0) ....cecveveriiereeeereeeeeeneesaneens 509
19-27. MSB %o (DTLEN=00, CHLEN=1, CKPLZ1) ...cceiviveiieeeeeeieeee e 509
19-28. LSB %o (DTLEN=01, CHLEN=1, CKPLZ0).....ccicvevrrerererreereeseerereees 509
19-29. LSB %o (DTLEN=01, CHLEN=1, CKPLZ1) ...cecieierrerereeeees s 509
19-30. LSB %o (DTLEN=00, CHLEN=1, CKPLZ0).....ccievevrerereereereeeeerer e 510
19-31. LSB %o (DTLEN=00, CHLEN=1, CKPLZ1) ...cecieiereerereeeees s 510
19-32. PCM %o (DTLEN=00, CHLEN=0, CKPL=0) ......ccecvevrvrrererrernn. 510
19-33. PCM %o (DTLEN=00, CHLEN=0, CKPL=1) .....cceovevrrrrerrrrnnnn. 510
19-34. PCM %o (DTLEN=10, CHLEN=1, CKPL=0) ......ceevevrvrrerrrernn. 510
19-35. PCM %o (DTLEN=10, CHLEN=1, CKPL=1) ...c.cecesevrerrerernrnn. 511
19-36. PCM %o (DTLEN=01, CHLEN=1, CKPL=0) ......cceevevrerrererrennn. 511
19-37. PCM %o (DTLEN=01, CHLEN=1, CKPL=1) ...c.ceceevrrrrrrerrrennn. 511
19-38. PCM %o (DTLEN=00, CHLEN=1, CKPL=0) .....ccecvrvrvrrererrernn. 511
19-39. PCM %o (DTLEN=00, CHLEN=1, CKPL=1) ...c.ceceeverrerrerrrennn. 511
19-40. PCM %o (DTLEN=00, CHLEN=0, CKPL=0) ......ccec0evrvrrerrrrern. 511
19-41. PCM %o (DTLEN=00, CHLEN=0, CKPL=1) ....cccecvevrrrrerrrrnnn. 512
19-42. PCM %o (DTLEN=10, CHLEN=1, CKPL=0) ......ceevevrvrrerrrernn. 512
19-43. PCM %o (DTLEN=10, CHLEN=1, CKPL=1) ...c.cecesevrerrerernrnn. 512
19-44. PCM %o (DTLEN=01, CHLEN=1, CKPL=0) ......cceevevrerrererrennn. 512
19-45. PCM %o (DTLEN=01, CHLEN=1, CKPL=1) ...c.c0eceierrerrererernn. 512
19-46. PCM %o (DTLEN=00, CHLEN=1, CKPL=0) ......cceevevrvrrererrnrnn. 512
19-47. PCM %o (DTLEN=00, CHLEN=1, CKPL=1) ....ceceierrerrererernn. 513
19-48. 128 ettt 513
20-1. HDMI-CEC L e 529
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20-d. TSl ettt 543
21-2. W@ 544
21-3. A e 546
21-4. L 546
22-1.USBD oottt 557
22-2. 1 D (USBD_BADDR = 0)....eeeeeeeeeeeeeeeeeeeeeeeee oo, 560
23-1.SLCD ettt 576
23-2.1/32 AN ettt 577
23-3. 147 LBN oot 579
23-4.SLCD M ~ 137 7 14N ettt 579
23-5. NOA ettt 580
24-1. OPAOD H™ ettt ettt 589
24-2. OPAL H™ e, 589
24-3. OP A2 H™ e, 589
25-1. CAN ettt 599
252, D ettt ettt ettt ettt 601
25T T 1 TR 601
25m . ettt 603
25-5. B2-DIt B ettt 604
25-B. 16-DIt B ettt 604
257, B2-Dit B s 604
25-8. LB-Dit B s 604
25-0. B2-Dit B L s 605
25-10. 16-DIt B L e 605
25-0d. B ettt e ettt ettt 607
25-12. CAN PHY oo e ee ettt 610
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Cort eM8E v\ AN L GD32FIX0 ¢ b o Y79 A
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@ A
1-1. GD32F130xx  GD32F150xx" o
® Y
OXE000 0000 - OXEOOF FFFF Cortex M3 p
0XA000 0000 - OXDFFF FFFF G
RAM 0x6000 0000 - 0X9FFF FFFF G
AHB1 | 0x5000 0000 - OX5FFF FFFF G
0x4800 1800 - Ox4FFF FFFF G
0x4800 1400 - 0x4800 17FF GPIOF
0x4800 1000 - 0x4800 13FF G
AHB2 | 0x4800 0CO0O0 - 0x4800 OFFF GPIOD
0x4800 0800 - 0x4800 OBFF GPIOC
0x4800 0400 - 0x4800 O7FF GPIOB
0x4800 0000 - 0x4800 03FF GPIOA
0x4002 4400 - Ox47FF FFFF G
0x4002 4000 - 0x4002 43FF TSI
0x4002 3400 - 0x4002 3FFF G
0x4002 3000 - 0x4002 33FF CRC
0x4002 2400 - 0x4002 2FFF G
AHB1
0x4002 2000 - 0x4002 23FF FMC
0x4002 1400 - 0x4002 1FFF G
0x4002 1000 - 0x4002 13FF RCU
0x4002 0400 - 0x4002 OFFF G
0x4002 0000 - 0x4002 03FF DMA
0x4001 4CO00 - 0x4001 FFFF G
0x4001 4800 - 0x4001 4BFF TIMER16
0x4001 4400 - 0x4001 47FF TIMER15
0x4001 4000 - 0x4001 43FF TIMER14
0x4001 3C00 - 0x4001 3FFF G
0x4001 3800 - 0x4001 3BFF USARTO
APB2 0x4001 3400 - 0x4001 37FF G
0x4001 3000 - 0x4001 33FF SPI0/1I2S0
0x4001 2CO00 - 0x4001 2FFF TIMERO
0x4001 2800 - 0x4001 2BFF G
0x4001 2400 - 0x4001 27FF ADC
0x4001 0800 - 0x4001 23FF G
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0x4001 0400 - 0x4001 O7FF EXTI
0x4001 0000 - 0x4001 03FF SYSCFG+CMP
0x4000 C400 - 0x4000 FFFF G
0x4000 C000 - 0x4000 C3FF G
0x4000 8000 - 0x4000 BFFF G
0x4000 7C00 - 0x4000 7FFF G
0x4000 7800 - 0x4000 7BFF CEC
0x4000 7400 - 0x4000 77FF DAC
0x4000 7000 - 0x4000 73FF PMU
0x4000 6400 - 0x4000 6FFF G
0x4000 6000 - 0x4000 63FF USB SRAM
0x4000 5C00 - 0x4000 5FFF USB registers
0x4000 5800 - 0x4000 5BFF 12C1
0x4000 5400 - 0x4000 57FF 12C0
0x4000 4800 - 0x4000 53FF G
0x4000 4400 - 0x4000 47FF USART1

APBL 0x4000 4000 - 0x4000 43FF G
0x4000 3C00 - 0x4000 3FFF G
0x4000 3800 - 0x4000 3BFF SPI1
0x4000 3400 - 0x4000 37FF G
0x4000 3000 - 0x4000 33FF FWDGT
0x4000 2C00 - 0x4000 2FFF WWDGT
0x4000 2800 - 0x4000 2BFF RTC
0x4000 2400 - 0x4000 27FF G
0x4000 2000 - 0x4000 23FF TIMER13
0x4000 1400 - 0x4000 1FFF G
0x4000 1000 - 0x4000 13FF TIMER5S
0x4000 0800 - 0x4000 OFFF G
0x4000 0400 - 0x4000 07FF TIMER2
0x4000 0000 - 0x4000 03FF TIMER1
0x2000 2000 - 0x3FFF FFFF G

SRAM
0x2000 0000 - 0x2000 1FFF SRAM
Ox1FFF F810 - Ox1FFF FFFF G
Ox1FFF F800 - Ox1FFF F80F Option bytes
q Ox1FFF ECOO - Ox1FFF F7FF System memory

0x0801 0000 - Ox1FFF EBFF

G

0x0800 0000 - 0x0800 FFFF

Main Flash memory

0x0000 0000 - Ox07FF FFFF

Aliased to Flash or system memory
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AR
OxEO000 0000 - OXEOOF FFFF Cortex M3 p
0xA000 0000 - OXDFFF FFFF G
RAM 0x6000 0000 - OX9FFF FFFF G

AHB1 | 0x5000 0000 - OX5FFF FFFF G
0x4800 1800 - Ox4FFF FFFF G
0x4800 1400 - 0x4800 17FF GPIOF
0x4800 1000 - 0x4800 13FF G

AHB2 | 0x4800 0CO0 - 0x4800 OFFF GPIOD
0x4800 0800 - 0x4800 OBFF GPIOC
0x4800 0400 - 0x4800 07FF GPIOB
0x4800 0000 - 0x4800 03FF GPIOA
0x4002 4400 - Ox47FF FFFF G
0x4002 4000 - 0x4002 43FF TSI
0x4002 3400 - 0x4002 3FFF G
0x4002 3000 - 0x4002 33FF CRC
0x4002 2400 - 0x4002 2FFF G

AHB1
0x4002 2000 - 0x4002 23FF FMC
0x4002 1400 - 0x4002 1FFF G
0x4002 1000 - 0x4002 13FF RCU
0x4002 0400 - 0x4002 OFFF G
0x4002 0000 - 0x4002 03FF DMA
0x4001 4C00 - 0x4001 FFFF G
0x4001 4800 - 0x4001 4BFF TIMER16
0x4001 4400 - 0x4001 47FF TIMER15
0x4001 4000 - 0x4001 43FF TIMER14
0x4001 3C00 - 0x4001 3FFF G
0x4001 3800 - 0x4001 3BFF USARTO

Ay | 0X4001 3400 - 0x4001 37FF €
0x4001 3000 - 0x4001 33FF SPI0/12S0
0x4001 2CO00 - 0x4001 2FFF TIMERO
0x4001 2800 - 0x4001 2BFF G
0x4001 2400 - 0x4001 27FF ADC
0x4001 0800 - 0x4001 23FF G
0x4001 0400 - 0x4001 O7FF EXTI
0x4001 0000 - 0x4001 03FF SYSCFG+CMP
0x4000 C400 - 0x4000 FFFF G
0x4000 C000 - 0x4000 C3FF 12C2

APB1 -
0x4000 8000 - 0x4000 BFFF G

0x4000 7C00 - 0x4000 7FFF

OPAMP+IVREF
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0x4000 7800 - 0x4000 7BFF CEC
0x4000 7400 - 0x4000 77FF DACO~1
0x4000 7000 - 0x4000 73FF PMU
0x4000 6C00 - 0x4000 6FFF G
0x4000 6800 - 0x4000 6BFF CAN1
0x4000 6400 - 0x4000 67FF CANO
0x4000 6000 - 0x4000 63FF CAN SRAM
0x4000 5C00 - 0x4000 5FFF G
0x4000 5800 - 0x4000 5BFF 12C1
0x4000 5400 - 0x4000 57FF 12C0
0x4000 4800 - 0x4000 53FF G
0x4000 4400 - 0x4000 47FF USART1
0x4000 4000 - 0x4000 43FF G
0x4000 3CO00 - 0x4000 3FFF SPI12/12S2
0x4000 3800 - 0x4000 3BFF SPI1
0x4000 3400 - 0x4000 37FF G
0x4000 3000 - 0x4000 33FF FWDGT
0x4000 2C00 - 0x4000 2FFF WWDGT
0x4000 2800 - 0x4000 2BFF RTC
0x4000 2400 - 0x4000 27FF SLCD
0x4000 2000 - 0x4000 23FF TIMER13
0x4000 1400 - 0x4000 1FFF G
0x4000 1000 - 0x4000 13FF TIMERS
0x4000 0800 - 0x4000 OFFF G
0x4000 0400 - 0x4000 O7FF TIMER2
0x4000 0000 - 0x4000 03FF TIMER1

SRAM 0x2000 5000 - 0x3FFF FFFF G
0x2000 0000 - 0x2000 4FFF SRAM
Ox1FFF F80F - OX1FFF FFFF G
O0x1FFF F800 - Ox1FFF F80E Option bytes

q Ox1FFF ECOO - Ox1FFF F7FF System memory

0x0800 FFFF - Ox1FFF EBFF

G

0x0800 0000 - 0x0800 FFFE

Main Flash memory

0x0000 0000 - 0X07FF FFFF

Aliased to Flash or system memory




C»

GigaDevice GD32F1XO ,Y
1.3.1. B b
wui [ - QL b “Cort eM8E LyWa Y '
w A U UH @ B b M~ NezB ¢ SRAM TAB
O # M @ [ O B ¥ @B A
1 E VvE MT @ v BV A
bit_word_addr =bit_band_base +(byte( al)f setl 3
i T
A bit_word_addr [B M # O v ’
A bit_band_base £ M ’
A Dbyte_offset BV z ’
A bit_number T B (0-7A
LI 0x2000 0200 78 " B M ‘
bit_word_addr = 0x2200 0000 + (0x2@O012y 32) +
0x2200401C Q B~ HO0x20000200 7F w (. 0x2200
401C b~ H 0x20000200 78 0x01 Ox00A
1.3.2. :'* SRAM
GD32F1x0 | L 8KB :': SRAM W 0x2000 0000 an
(16 ) B2 ) A U E A Ty
( & 2.3.9 ) SRAM_PARITY_CHECKE E w A
v W e NMIT ASRAM E
2(SYSCFG CFG2) H T A 2(SYSCFG_CFG2)
SRAM_PARITY_ERROR_LOCKB T’ [ o/ 14/ 15/
16 break A
SRAM w368~ 328 48 E ( 1B A Q - E
B O[SRAMA & -~ E Py SRAM ¥ P W A
¥ E B b % E B (Q~ o E B ) A
1 b 1 E A
' v SRAM E - D 9 A @ SRAM O ~ vy
® 0 A B ] E A
1.3.3. ,:-
! L L 64KB A 64KB h 3KB
c U (boot loader) H Ah (O Now 64 ~ W 1KBA 1}
H A



C»

GigaDevice GD32F1XO ,Y
1-3. Flash
Page O 0x0800 0000 - 0x0800 03FF 1 Kbytes
Page 1 0x0800 0400 - 0x0800 O7FF 1 Kbytes
H Page 2 0x0800 0800 - 0x0800 OBFF 1 Kbytes
Page 63 0x0800 FCOO - 0x0800 FFFF 1 Kbytes
H o Ox1FFF ECOO - Ox1FFF F7FF 3 Kbytes
Ox1FFF F800 - Ox1FFF F80F 16 bytes
|32 " @ K v ¥ 32 A
av (16 ) B2 Y Q "7 N1 ) (32  )A ::
W Ty “ eh 37 vy A
1.4.
GD32F1x0 | L L3302 STy BOOT1 nB ( &
2.3.9 ) BOOTO A BOOTO v B
4@ e A - 3 B
B BOOTL n#  BOOTO AW B H A
1-4.
BOOT1 BOOTO
h FLASH X 0
U 0 1
3’ SRAM 1 1
' BOOT1lv b BOOT1 nv i
! B~ ARM®Cort eM8E ¢ 0x0000 0000 0 v Pt
0x0000 0004 0 v C A
T h ° G 0x0800 0000 (O - o -
G OXIFFFECOO O "~ v [ ¥ £ 0x0000 0000 A
s SRAM G 0x2000 0000 " v A .9
T k NvIC z [ SRAMT A
P B G o 1 h A
- Y Ny o HW b' USARTO USARTI1A

10



C»

GigaDevice GD32F1XO ,Y
1.5. (SYSCFG)
1.5.1. 0 (SYSCFG_CFGO0)
Z ' 0x00
By ' 0x0000 000X (  BOOTO BOOTL n v~ X

BOOT _MODE[1:0] w4k V)

7 ~ 328 7
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G PB9_HCCE G
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
USARTO USARTO
~ TIMER16_ | TIMER15_ ADC_ -
© _RX_ _TXC G BOOT_MODE[1:0]
DMA_RMP | DMA_RMP DMA_RMP
DMA_RMP | DMA_RMP
w w w w w r
B /B
31:20 G G B v
19 PB9_HCCE PB9 Z a
Bwl ,PB9 Ty L 0 OKR A
0 PB9 z"
1 PB9 - L
18:13 G G B v
12 TIMER16_DMA_RM TIMER 16 DMA a
P 0 b (TIMER16_CHO TIMER16_UP DMA DMA 0)
1 (TIMER16_CHO TIMER16_UP DMA DMA 1)
11 TIMER15_DMA_RM TIMER 15 DMA a
P 0 b (TIMER15_CHO TIMER15_UP DMA DMA 2
1 (TIMER15_CHO TIMER15_UP DMA DMA 3)
10 USARTO_RX DMA_ USARTO_RX DMA a
RMP 0 b (USARTO_RX DMA DMA 2)
1 (USARTO_RX DMA DMA 4)
9 USARTO_TX_DMA_ USARTO_TX DMA a
RMP 0 b (USARTO_TX DMA DMA 1)
1 (USARTO_TX DMA DMA 3)
8 ADC_DMA_RMP ADC DMA a
0 b (ADC DMA DMA 0)
I (ADC DMA DMA 1)

11



C>

GigaDevice GD32F1XO ,Y
7:2 G G B v
1:0 BOOT_MODE[1:0] ( & 1.4 )
bit0 [ BOOTO ' bitl v b BOOTLln v
x0 h -
o1 ¢ = o -
11 ¢ :': SRAM -
1.5.2. 1 (SYSCFG_CFG1)
Z ' 0x04
B v * 0x0000 0000
7 328 ~
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G SLCD_DECA ‘ G
rw
B /B
31:4 G G B v
3:1 SLCD_DECA LCD
Bitl' ~ PB2
Bit2 ~ PB12
Bit3 PBO
0 G G By
1.5.3. EXTI 0 (SYSCFG_EXTISSO0)
Z ' 0x08
B v * 0x0000 0000
7 328 ~
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
\ s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ EXTI3_SS [3:0] EXTI2_SS [3:0] EXTI1_SS [3:0] EXTIO_SS [3:0]
w w w rw
B /B

12



C»

GigaDevice

GD32F1x0

Y

31:16

15:12

11:8

74

3.0

1.5.4.

G

EXTI3_SS[3:0]

EXTI2_SS[3:0]

EXTI1_SS[3:0]

EXTIO_SS[3:0]

EXTI

Z

0xo0C

G B v

EXTI 3
X000 PA3
X001l PB3
X010 PC3
X01r
X100
X1or
X110
X111

G G G G G

EXTI 2
X000 PA2
X001 PB2
X010 PC2
X011 PD2
X100
X101
X110
X111

@ @ @ o

EXTI 1
X000 PAl
X001 PB1
X010 PC1
X01T
X100
X101 PF1
X110
X111

o

o

o G

EXTIO
X000 PAO
X001 PBO
X010 PCO
X011
X100
X101 PFO
X110
X111

o

o

G G

1 (SYSCFG_EXTISS1)

13
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GigaDevice

GD32F1x0

B v

t

0x0000 0000

31

30 29 28

" 3287

26 25

24 23 22 21

20 19 18 17

16

15

14 13 12

10 9

8 7 6 5

4 3 2 1

EXTI7_SS [3:0]

EXTI6_SS [3:0]

EXTI5_SS [3:0]

EXTI4_SS [3:0]

w

w

w

rw

31:16

15:12

11:8

74

3.0

G

EXTI7_SS[3:0]

EXTI6_SS[3:0]

EXTI5_SS[3:0]

EXTI4_SS[3:0]

G By

EXTI7
X000 PA7
X001 PB7
X010 PC7
X011
X100
X101 PF7
X110
X111

o

o

™ o

EXTI 6
X000 PA6
X001 PB6
X010 PC6
X011
X100
X101 PF6
X110
X111

o

o

G G

EXTI 5
X000 PA5
X001 PB5
X010 PC5
X011
X100
X101 PF5
X110
X111

o

o

@™ o

EXTI 4
X000 PA4

14



C>

GigaDevice

GD32F1x0

1.5.5.

31 30

X001 PB4
X010 PC4
X011
X100
X101 PF4
X110
X111

o

o

@ o

EXTI 2 (SYSCFG_EXTISS2)

Z ' 0x10
B v ' 0x0000 0000

7 ~ 328 7

29 28 27 26 25 24 23 22

21

20 19 18 17

16

15 14

13 12 11 10 9 8 7 6

5

4 3 2 1

EXTI11_SS [3:0] EXTI10_SS [3:0] EXTI9_SS [3:0]

EXTI8_SS [3:0]

B /B

w w w

w

31:16

15:12

11:8

74

G G By

EXTI11_SS[3:0] EXTI 11
X000 PA11
X001 PB11
X010 PC11
Xo1r
X100
X101
X110
X111

G G G G G

EXTI10_SS[3:0] EXTI 10
X000 PA10
X001' PB10
X010 PC10
X011
X100
X101
X110
X111

™ G G G G

EXTI9_SS[3:0] EXTI 9

15
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GigaDevice

GD32F1x0

Y

X000
X001
X010
X011
X100
X101
X110
X111

PA9
PB9
PC9

@™ @ G G G

3:0 EXTI8_SS[3:0] EXTI 8

X000
Xoor
X010
X01r
X100
X1or
X110
X111

1.5.6. EXTI 3

Z ' 0x14
B v ' 0x0000 0000

7 ~ 328 ”

31 30 29 28 27 26

PA8
PB8
PC8

G G G G G

(SYSCFG_EXTISS3)

25 24 23 22 21

20

19

18 17

16

15 14 13 12 11 10

9 8 7 6 5

2 1

EXTI15_SS [3:0] EXTI14_SS [3:0] EXTI13_SS [3:0]

EXTI12_SS [3:0]

w rw

w

31:16 G G

By

15:12 EXTI15_SS[3:0] EXTI 15

X000
Xoor
X010
X011
X100
X101
X110
X111

PA15
PB15
PC15

™ @ G G G

16



C>

GigaDevice

GD32F1x0

Y

11:8

74

3:.0

1.5.7.

31 30

EXTI14_SS[3:0] EXTI 14

X000 PAl4
X001 PB14
X010
Xo1r G
X100 G
X101 G
X110 G
X111 G

EXTI13_SS[3:0] EXTI 13

X000 PA13
X001' PB13
X010
X011 G
X100 G
X101 G
X110 G
X111 G

EXTI 12

X000 PA12
X001 PB12
X010 PC12
X011
X100
X1ior
X110
X111

EXTI12_SS[3:0]

G G G G G

2 (SYSCFG_CFG2)

Z ' 0x18
B v ' 0x0000 0000

7 ~ 328 7

29 28 27 26 25 24 23

22

21

20 19 18

17

16

15 14

13 12 11 10 9 8 7

1

SRAM_P
CEF

LVD_
LOCK

SRAM_
PARITY_
ERROR_

LOCK

LOCK
UP_
LOCK

w

w

17




C>

GigaDevice GD32F1XO ,Y
B /B
31:9 G G By
8 SRAM_PCEF SRAM E
SRAM E 0 B p 1A B p Q1
0 [ SRAM E
i\ [ SRAM E
7:3 G G B v
2 LVD_LOCK LVD
B p 7T B A
0 LVDT  TIMERO0/14/15/16 break ~ A PMU_CTL LVDEN
LVDT[2:0] Yy
1 LVDT b TIMERO/14/15/16 break ~ A PMU_CTL LVDEN
LVDT[2:0] . ~
1 SRAM_PARITY_ SRAM E
ERROR_LOCK B p I B A
0 SRAM E ( TIMERO/14/15/16 break
1 SRAM E L TIMERO/14/15/16 break ~
0 LOCKUP_LOCK Cortex-M3 LOCKUP #
B p T B A
0 Cortex-M3 LOCKUP ¥ ¢ TIMERO0/14/15/16 break ~
1' Cortex-M3 LOCKUP ¥ L TIMERO0/14/15/16 break ~
1.6.
T U H 968 W IDA o H
TA%%6E W ID 6 W ATY B o7C n W Ng
A
1.6.1. 0 H
' Ox1FFF F7EOQ
v 1A b k A
7 ~ 328 7
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
SRAM_DENSITY[15:0]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

FLASH_DENSITY[15:0]

r

18
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GigaDevice GD32F1XO ,Y
B /B
31:16 SRAM_DENSITY SRAM U
[15:0] v 2t SRAM U “ Y Kbytesu Y B
o ' 0x0008  8KbytesA
15:0 FLASH_DENSITY  Flash U
[15:0] % ;2 Flash 7 Yy Kbytesw Y B
b ' 0x0020  32KbytesA
1.6.2. W ID(96B B )
' Ox1FFF F7AC
v 1A b k A
7 ~ 328 7
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ UNIQUE_ID[31:16]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ UNIQUE_ID[15:0]
r
B /B
31:0 UNIQUE_ID[31:0] W ID
' Ox1FFF F7B0O
v 1A b k A
7 ~ 328~
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
UNIQUE_ID[63:48]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
UNIQUE_ID[47:32]
r
B /B
31:0 UNIQUE_ID[63:32] W ID
' Ox1FFF F7B4
v AA b k A
7 c 3287

19



C>

GigaDevice

GD32F1x0

2 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
UNIQUE._ID[95:80] ‘
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ UNIQUE_ID[79:64] ‘
r
B /B
310 UNIQUE_ID[95:64] W ID

20
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GigaDevice GD32F1XO ,Y
2. L~ FmMC”
2.1.
L > FMC ™ wo A L 32K p~ CPU
b) AFMC3 t = a Yy i 328 168 A b A
2.2. h
A 64KB h O o ’
A |- 32K p~ CPU D ’
A 32K ~ 64K p 0 ’
A 3K H ’
A 16 G ’
A 1Kk
A 328 168 - ’
A G w ~ n -
A G w ~ b’
2.3. w
2.3.1.
o W @ 64K h ( 64 1K Ne ) Wea 3K G
H Ah U] 64 T R A o
n A
2-1.
C )
Page 0 0x0800 0000 - 0x0800 03FF 1KB
Page 1 0x0800 0400 - 0x0800 07FF 1KB
Page 2 0x0800 0800 - 0x0800 OBFF 1KB
h
Page 63 0x0800 FCOO0 - 0x0800 FFFF 1KB
H Ox1FFF ECO00 - OX1FFF F7FF 3KB
Ox1FFF F800 - Ox1FFF F80F 16B
H U= (boot loader) b A

21



C»

GigaDevice GD32F1XO ,Y
2.3.2. b
" Y'E U W A 0 o & Nez 3 CPU IBUS
DBUS A
2.3.3. FMC_CTL
B~ FMC_CTL B Y Q " OBRLDS B 6 ¥
~ §f FMC_CTL T LK8 W 1AW e’ FMC_KEY H Q b
LTy FMC_CTL “Nez @® Q7 0x45670123 OxCDEF89ABAH
Q b ~ FMC_CTL LKB p OA Y ) FMC_CTL LK
BwilP FMC_CTL Ak v FMC_KEY b v LKE 1 ¢
FMC_CTL Y f OVa A
FMC_CTL OBPGP OBERBP ~ Yy FMC_OBKEY A l
FMC_OBKEY ® Q~ 0x45670123 OXxCDEF89AB” FMC_CTL
OBWENB 1A p~ Y FMC_CTL OBWENB 0 FMC_CTL OBPGP OBER
B A
2.3.4.
FMC w  Weh O b A . w A W Y b
(I p AFMC b 7R
A G FMC_CTL b 6 ’
A FMC_STAT BUSYB G o T b~ v BUSYB
W 0A 1t b ’
A Q [ FMC_ADDR ’
A Q D [ FMC_CTL PERR "~ 17
A FMC_CTL STARTE 1 © o [ FMC
A FMC_STAT BUSYB b\ - ;
BUSYB u O
A ~ " ya DBUS p A
w  ~ FMC_STAT ENDFP v T F FMC_CTL
ENDIEB H |- I HYFMC O0WeT A R, G
A 1 O o v’ T LAs W
v /I G W A FMC_CTL ERRIEP T
FMC 0 W b T A o Y FMC_STAT PGERR® T
" AFMC_STAT ENDFB b AN 2 b

22



C>

GigaDevice GD32F1XO ,Y
2-1. b
Start
Unlock the FMC_CTL
Is the BUSY bit 0
Set the FMC_ADDR,
PER bit
\d
Send the command to
FMC by setting
START bit
V‘
No
Is the BUSY bit 0
Yes
\)
Finish
2.3.5.
FMC t =z w YA  h p A b (i
Pll
A G FMC_CTL b 6 ’
A FMC_STAT BUSYB G U T b~ 4 BUSYB
W 0A 1t b ’
A Q D [ FMC_CTL MERS ~ 17"
A FMC_CTL STARTE 1 § D [ FMC
A FMC_STAT BUSYP o D - t
BUSYB u O
A ~ " ya DBUS p A
w  ~ FMC_STAT ENDFP T f FMC_CTL
ENDIE® H |k I HFMC 0WeT A ¢ By
OXFFFF FFFF "y SRAMT a i FMC

23



C>

GigaDevice

GD32F1x0

Y

2.3.6.

b AFMC_STAT ENDFB b A b
0x0800 0000~ A 1 ey b *

2-2. b

Start

No

Unlock the FMC_CTL

Is the BUSY bit 0

Set the MER bit

A 4

Send the command to
FMC by setting
START bit

4

Is the BUSY bit 0

Finish

h

(=
e}
p)
—<
e

FMC t 3,W @ 328 /168 A wo k h
U b '

>

G FMC_CTL b 6 ’
FMC_STAT BUSYB G
W 0A 1 b ’
Q D [ FMC_CTL PGB’
DBUSQW @ 328 /168 N | ’
FMC_STAT BUSYP D -
BUSYB y O
~ " ya DBUS

> > > >
(=

p=
(=
g

>

T b° 4 BUSYP

24
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GigaDevice GD32F1XO ,Y
h O w  ~ FMC_STAT ENDF B T FMC_CTL
ENDIE B H |- I H FMC bWwaT A I
bH v * PGERR®B
T i b - b uw 0x0 ’ ~As W - /I G
b w A FMC_CTL ERRIE B 1 FMC 0 W
b T A o Y FMC_STAT PGERR 8 T A
FMC_STAT ENDF B b Alp vh O b ‘
2-3. b
Start
No Unlock the FMC_CTL
Yes
Is the BUSY bit 0
Set the PG bit
Y
Perform word/half
word write by DBUS
w:
No
Is the BUSY bit 0
Yes
\j
Finish
2.3.7.
FMC . 3 W e w A T A ey
A G FMC_CTL b 6 ;
A G FMC_CTL OBWENB G g :
A FMC_STAT BUSYB G o T b~ 4 BUSYB
W 0A 3 b '
A Q o [ FMC_CTL OBERB ~ 17
A FMC_CTL STARTE 1 0 o [ FMC
A FMC_STAT BUSYP o D - t

25
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Gigabevice GD32F1x0 Y
BUSYB u O
A ~ " ya DBUS wA
w  ~ FMC_STAT ENDFP  w T f FMC_CTL
ENDIEB H |- I HYFMC 0WeT AFMC_STAT ENDFE 1
b A
2.3.8.
FMC . W@ 328 /168 A W k b AN "
b :
A G FMC_CTL b 6 ;
A G FMC_CTL OBWENB G g ’
A FMC_STAT BUSYB G o T b~ v BUSYB
W 0A 1 b ’
A Q o [ FMC_CTL OBPGS ’
A DBUSQWa 328 /168 \ | '
A FMC_STAT BUSYB o D - t
BUSYB 4 O
A ~ " ya DBUS wA
b w ~ FMC_STAT ENDFP 1T f FMC_CTL
ENDIEB H |- I HYFMC O0WaeT A I
bHE v * PGERRS T
b ) p woxo ~ A FMC_STAT ENDFB b
A
2.3.9.
B FMC_CTL OBRLDB 1 ~ o W ¥
[ FMC_OBSTAT FMC_WP " H A
i A v bY ~ FMC_OBSTAT
OBERR B T w OxFFA 7.
2-2.
nG
Ox1fff f800 OB_SPC OAS G .
OxA5 OxCCH K v' Yy #G
0xCC G
Ox1fff f801 OB_SPC_N OB_SPC %
H
Ox1fff f802 OB_USER [71 G
[6] SRAM_PARITY_CHECK

26



C>

Gigabevice GD32F1x0 Y
0 a SRAM E
1 " a SRAM E
[5] VDDA_VISOR
0 " a Vooa
1 a Vooa
[4] BOOT1_n
0 BOOT1P 1
1 BOOTI® 0
B] G
[2] nRST_STDBY
0 w 5o -
1 - b B
[1] nRST_DPSLP
0 w 5op -
1 ~ b B
[0] nWDG_SW
o) p
1 )
Ox1fff f803 OB_USER_N OB_USER v
Oxafff {804 OB_DATA[7:0] H B 7[ 08
Ox1fff 805 | OB_DATA_N[7:0] | OB_DATA v 7 OB
Ox1fff 806 OB_DATA[15:8] H B 15[ 8p
Ox1fff {807 | OB_DATA_N[15:8] | OB_DATA v 15[ 8B
Ox1fff f808 OB_WPJ[7:0] /I G B 7[08
Ox1fff 809 OB_WP_N[7:0] OB_WP v 7[ 08
Ox1fff f80a OB_WP[15:8] / G B 15[ 8B
Ox1fff f80b OB_WP_N[15:8] | OB_WP v 15[ 88
2.3.10. / G
FMC /I G wy O bA FMC G
b T b f FMC_STAT WPERRS 1A WPERRS
1f ERRIEP 3 1 a3 T ~FMC 0 b T CPU A
OB WP[15:0P w0 YV 4 @ G w A v
Y b U] G w A OB WPB 1
0~ FMC_CTL OBRLDF 1 B v OB WPB AIf ey
OB_WP [15:0] “yG v
2-3.0B_WP B G
OB_WP B G
OB_WPI0] 0o~ 3
OB_WP[1] 4~ 7
OB_WP[2] 8~ 11

27



C GD32F1x0 Y

GigaDevice

OB_WP[14] 56~ 59
OB_WP[15] 60~ 63
2.3.11. né
FMC t 3We nG w 3t n Aw "y G
) p Qi DA néG ZeNew Y
G ‘ OB_SPC v W OXA55A° t b G Ah U
Y b A
G vy OB_SPC v 4 3JOXA55A O0OxCC33H K Vv 1
v #G Ah o n A I~ ¢ SRAM boot loader
N h O b N b W W y
b w FMC_STAT PGERRS 1A v 26 7
Y kK b A OB_SPC v W OXA55A° ~ G %"
H W h U b A
G ‘ OB_SPC v 4 OXCC33 1 G A
1~ ¢ SRAM boot loader - Anh " | b
b * OB_SPC Vb A - G £y
b wy #G G A

>
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GigaDevice GD32F1XO ,Y
2.4. FMC
24.1. (FMC_WS)
Z ' 0x00
B v "' 0x0000 0000
7 (32[3 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
\ s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G WSCNT[2:0]
w
B /B
31:3 G G B v
2:0 WSCNTI[2:0]
p 1  OA WSENSB 1 WSCNTB A
000 b ¥
001 v lae
010 ¥ 2@
011 ~111 &
2.4.2. (FMC_KEY)
Z ' 0x04
B v "' 0x0000 0000
7 (32[3 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ KEY[31:16]
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ KEY[15:0]
w
B /B
31:0 KEY[31:0] FMC_CTL
B p QA
Q v [ KEY[31:0] FMC_CTL A

29
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GigaDevice GD32F1XO Y
2.4.3. (FMC_OBKEY)
Z ' 0x08
B v " 0x0000 0000
7 (32[3 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ OBKEY[31:16] ‘
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ OBKEY[15:0] ‘
w
B /B
31:0 OBKEY[31:0] FMC_CTL
B pQ
Q v [ OBKEY[31:0] FMC_CTL ]
2.4.4. (FMC_STAT)
Z ' 0x0C
B v' 0x0000 0000
7 (32[5 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| s |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G | ENDF ‘WPERR| G ‘PGERRI G | BUSY ‘
w w rw r
B /B
31:6 G G B v
5 ENDF o) B
bow v B p 1A 9" Y Q1 0 BA
4 WPERR /G B
(e b * By p 1A p" vy Q1 0
B A
3 G G B v
2 PGERR B
v b w OXFFFF By p 1A "y 01
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GigaDevice GD32F1XO Y
0 BA
1 G G By
0 BUSY
b B 1A b ¥ - 0A
2.4.5. L (FMC_CTL)
Z ' 0x10
B v' 0x0000 0080
7 (32[3 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
\ s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 0
‘ G OBRLD ENDIE’ G ‘ERRIE ‘OBWEN| G ‘ LK START OBER ‘ OBPG| G ‘ MER ’ PER ‘ PG ‘
w w w w w w w w w rw
B /B
31:14 G G B v
13 OBRLD v B
p 1A
0 b
r L YW B
12 ENDIE b T a °#
p 1 O0A
o pT ~
1 a b T
11 G G B v
10 ERRIE T a °#
p 1 O0A
o pT ~
1 a T
9 OBWEN | a B
1 Q” FMC_OBKEY ) p 1A By 0A
8 G G By
7 LK FMC_CTL B
1 Q" FMC_KEY v B p O0A B7 y 1A
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C>

GigaDevice GD32F1XO Y
6 START 0 D [ FMCB
p 1 0 o [ FMCA BUSYB 0o~ B 0A
5 OBER DB
p 1 0A
0 b
1 )
4 OBPG o B
p 1 O0A
0 b
1 )
3 G G B v
2 MER h O o B
p 1 O0A
0 b
' h O b}
1 PER h O 5B
p 1 0A
0 b
' h U )
0 PG h O o B
p 1 0
0: b
1.h C )
2.4.6. 0 (FMC_ADDR)
Z ' 0x14
B v' 0x0000 0000
7 (32[3 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ ADDR[31:16]
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ ADDR[15:0]
w
B /B
31:0 ADDR[31:0] 5 B
F5) B
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GigaDevice GD32F1XO ,Y

ADDRB 9 A

2.4.7. (FMC_OBSTAT)

Z ' 0Ox1C
B v OxXXXX XX0X

7 (32[5 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ OB_DATA[15:0] ‘
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ OB_USER[7:0] G PLEVEL[1:0] | OBERR ‘
r r r
B /B
31:16 OB_DATA[15:0] B G OB_DATA[15:0] Ne
15:8 OB_USERJ7:0] B G OB_USER
7:3 G G B v
2:1 PLEVEL[1:0] néG EZ
00 G
or v G
11 G
0 OBERR B
by B p I F W OXFFA
2.4.8. G (FMC_WP)
Z ' 0x20
B v " 0x0000 XXXX
7 (32[3 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| s |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ OB_WP[15:0] ‘
r
B /B
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C GD32F1x0 Y

GigaDevice

31:16 G G By

15:0 OB_WP[15:0] B G OB_WP[15:0] Ne
0 G
r G

2.4.9. a (FMC_WSEN)

GD32F130xx GD32F150xX"

Z ' OxFC
B v 0x0000 0000

7 (32[3 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
e |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| : [[ween |
w
B /B
31:1 G G By
0 WSEN FMC a
B p 1 O0A B3 FMC_KEY G A » ‘Q 0x45670123
OxCDEF89AB [ FMC_KEY A
0 ¢ O ¥
1« ] ¥
GD32F170xx GD32F190xX"
Z ' OxFC
B v " 0x0000 0000
7 (32[3 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| : |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G ‘ BPEN ‘ WSEN ‘
w w
B /B

34



C>

GigaDevice GD32F1XO Y
31:2 G G By
1 BPEN FMCB a
B p 1 0A
o v b |k I FFL
1 33 ' FFL FMC W B
0 WSEN FMC a
B p 1 O0A B3 G A » ‘Q 0x45670123
OXCDEF89AB [ FMC_KEY
0t i}
1t i} ¥
2.410. % (FMC_PID)
z 0x100
B v ' OXXXXX XXXX
(328 )
31 30 29 26 25 24 21 20 19 18 17 16
‘ PID[31:16] ‘
r
15 14 13 10 9 8 5 4 3 2 1 0
‘ PID[15:0] ‘
r
B /B
31:0 PID1[31:0] 6 ID
Y7
"B bw * T © A
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GigaDevice GD32F1XO ,Y
3. 1 "H(PMU)
3.1.
w GD32F1x0 1~ HWA 1 H L oRg: T
v A’ Y "y CPU
a w el T % A 6 GD32F130xx GD32F150xX"
- 3-1. GD32F130xx GD32F150xx" 23 @ T
Voo/Vopa a1.2V M A 6 GD32F170xx GD32F190xx ~ 3-2. GD32F170xx
L GD32F190xx" @ " Vopo/Vopa a 1.8V M
A Voo/Vopa t A Voo/Vooa T ~ 3Wa LDO ¥ 1.2Vi1.8V 4w
1.2v/ii8v v A M T We ® ° Voo il ® "y M
® [VBAT N M VAT - LA
3.2. h
A 2a M aVoo/Vooa 1.2V ~ GD32F130xx GD32F150xx ~ 1.8V
" GD32F170xx GD32F190xx "'’
A i ' a ’
A p A L 1.2V~ GD32F130xx GD32F150xx ~ 1.8V ~ GD32F170xx
GD32F190xx "’
A Ly A - A1V 6 v 0FT Hp '’
A Voo~ - VBaT "y oM ot
3.3. w
3-1. GD32F130xx GD32F150xx * 3-2. GD32F170xx b
GD32F190xx™ L L, PMUT 7 A
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GigaDevice GD32F1XO Y
3-1. GD32F130xx GD32F150xx"
VBAT | X f========— e 70.\
[y
Voo | X f-———=-———----- S it -0 i -
: Power Swith i__VBaK, Backup Domain
4 3.3V | LXTAL | | BPOR |
PAO WKUPO WKUPR RTC
PC13 WKUP1
PMU
CTL
NRST WKUPN
FWDGT WKUPF o] Cortex-M3 |
| HXTAL | | POR/PDR| | LDO }————1—2—\/» | AHB IPs | | APB IPs |
Voo Domain 1.2V Domain
Vooa Domain
| IRC8M | | IRC40K | | ADC | | LVD |
VDDA I}ﬂ»******gfsy*
| IRC14M | | PLL | | DAC |
LVD Vv 4 LDO' 4 BPOR M5t B
POR 3 B PDR ¢
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