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0x4008 0000 - 0x4FFF FFFF G
0x4004 0000 - 0x4007 FFFF G
0x4002 BCOO - 0x4003 FFFF G
0x4002 B0O0OO - 0x4002 BBFF G
0x4002 A00O - 0x4002 AFFF G
0x4002 8000 - 0x4002 9FFF G
0x4002 6800 - 0x4002 7FFF G
0x4002 6400 - 0x4002 67FF G
0x4002 6000 - 0x4002 63FF G
0x4002 5000 - 0x4002 5FFF G
0x4002 4000 - 0x4002 4FFF G
0x4002 3CO00 - 0x4002 3FFF G
0x4002 3800 - 0x4002 3BFF G
Peripheral AHB 0x4002 3400 - 0x4002 37FF G
0x4002 3000 - 0x4002 33FF CRC
0x4002 2C00 - 0x4002 2FFF G
0x4002 2800 - 0x4002 2BFF G
0x4002 2400 - 0x4002 27FF G
0x4002 2000 - 0x4002 23FF FMC
0x4002 1C00 - 0x4002 1FFF G
0x4002 1800 - 0x4002 1BFF G
0x4002 1400 - 0x4002 17FF G
0x4002 1000 - 0x4002 13FF RCU
0x4002 0CO00 - 0x4002 OFFF G
0x4002 0800 - 0x4002 OBFF G
0x4002 0400 - 0x4002 O7FF DMA1
0x4002 0000 - 0x4002 03FF DMAO
0x4001 8400 - 0x4001 FFFF G
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0x4001 8000 - 0x4001 83FF G
0x4001 7CO00 - 0x4001 7FFF G
0x4001 7800 - 0x4001 7BFF G
0x4001 7400 - 0x4001 77FF G
0x4001 7000 - 0x4001 73FF G
0x4001 6CO00 - 0x4001 6FFF G
0x4001 6800 - 0x4001 6BFF G
0x4001 5C00 - 0x4001 67FF G
0x4001 5800 - 0x4001 5BFF G
0x4001 5400 - 0x4001 57FF G
0x4001 5000 - 0x4001 53FF G
0x4001 4CO00 - 0x4001 4FFF G
0x4001 4800 - Ox4001 4BFF G
0x4001 4400 - 0x4001 47FF G
0x4001 4000 - 0x4001 43FF G
APB2 0x4001 3C00 - 0x4001 3FFF G
0x4001 3800 - 0x4001 3BFF USARTO
0x4001 3400 - 0x4001 37FF G
0x4001 3000 - 0x4001 33FF SPIO
0x4001 2C00 - 0x4001 2FFF TIMERO
0x4001 2800 - 0x4001 2BFF ADC1
0x4001 2400 - 0x4001 27FF ADCO
0x4001 2000 - 0x4001 23FF G
0x4001 1CO00 - 0x4001 1FFF G
0x4001 1800 - 0x4001 1BFF GPIOE
0x4001 1400 - 0x4001 17FF GPIOD
0x4001 1000 - 0x4001 13FF GPIOC
0x4001 0COO0 - 0x4001 OFFF GPIOB
0x4001 0800 - 0x4001 OBFF GPIOA
0x4001 0400 - 0x4001 O7FF EXTI
0x4001 0000 - 0x4001 O3FF AFIO
0x4000 CCOO0 - 0x4000 FFFF G
0x4000 C800 - 0x4000 CBFF G
0x4000 C400 - 0x4000 C7FF G
0x4000 C000 - 0x4000 C3FF G
0x4000 8000 - 0x4000 BFFF G
APB1 -
0x4000 7C00 - 0x4000 7FFF G
0x4000 7800 - 0x4000 7BFF G
0x4000 7400 - 0x4000 77FF DAC
0x4000 7000 - 0x4000 73FF PMU
0x4000 6CO00 - 0x4000 6FFF BKP
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0x4000 6800 - 0x4000 6BFF CAN1
0x4000 6400 - 0x4000 67FF CANO
0x4000 6000 - 0x4000 63FF Shared USBICAN
SRAM 512 bytes
0x4000 5C00 - 0x4000 5FFF USB dfavice ks
registers
0x4000 5800 - 0x4000 5BFF 12C1
0x4000 5400 - 0x4000 57FF 12C0
0x4000 5000 - 0x4000 53FF UART4
0x4000 4C00 - 0x4000 4FFF UART3
0x4000 4800 - 0x4000 4BFF USART2
0x4000 4400 - 0x4000 47FF USART1
0x4000 4000 - 0x4000 43FF G
0x4000 3C00 - 0x4000 3FFF SPI2/12S2
0x4000 3800 - 0x4000 3BFF SPI1/12S1
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 G
0x4000 1CO00 - 0x4000 1FFF G
0x4000 1800 - 0x4000 1BFF G
0x4000 1400 - 0x4000 17FF TIMERG6
0x4000 1000 - 0x4000 13FF TIMERS
0x4000 0CO00 - 0x4000 OFFF TIMER4
0x4000 0800 - 0x4000 OBFF TIMERS3
0x4000 0400 - 0x4000 O7FF TIMER2
0x4000 0000 - 0x4000 03FF TIMER1
0x2007 0000 - Ox3FFF FFFF G
0x2006 0000 - 0x2006 FFFF G
0x2003 0000 - 0x2005 FFFF G
0x2002 0000 - 0x2002 FFFF G
SRAM AHB —
0x2001 C000 - 0x2001 FFFF G
0x2001 8000 - 0x2001 BFFF G
0x2000 5000 - 0x2001 7FFF
SRAM
0x2000 0000 - 0x2000 4FFF
Code AHEB Ox1FFF F810 - Ox1FFF FFFF G

Ox1FFF F800 - Ox1FFF F80F

Option Bytes
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Ox1FFF B0O0O - Ox1FFF F7FF Boot loader
OX1FFF 7A10 - OX1FFF AFFF G
Ox1FFF 7800 - OX1FFF 7AO0F G
Ox1FFF 0000 - OX1FFF 77FF G
Ox1FFE C010 - OX1FFE FFFF G
Ox1FFE C000 - Ox1FFE COOF G
0x1001 0000 - OX1FFE BFFF G
0x1000 0000 - 0x1000 FFFF G
0x083C 0000 - OXOFFF FFFF G
0x0802 0000 - 0x083B FFFF G
0x0800 0000 - 0x0801 FFFF Main Flash
0x0030 0000 - 0x07FF FFFF G
0x0010 0000 - 0X002F FFFF
# 4 Main Flash
0x0002 0000 - 0X000F FFFF
Boot loader
0x0000 0000 - 0x0001 FFFF
1.3.1. 3t SRAM [
GD32VF103 | L 32KB :': SRAM W 0x2000 0000~ A a
N\ @16 ) 32 ) A
1.3.2. 3t
GD32VF103 L "y ¢ Pt FLASH O ¥y M Ne '
A 128KBh FLASH U
A 18KB (boot loader)H o
A ) A
a L - FmMC™ A
1.4.
GD32VF103 L LoRg2 Ty BOOTO BOOT1 Ny
1-3. A Ha w B @ CK_SYS( )
s A - v ‘ B B
BOOTO BOOT1 AW H @ ooy Gl

A

1-3.
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Bootl BootO
h X 0
U 0 1
:'= SRAM 1 1
) uwl h L~ boot0 LGND ~ b A
~ Bootloader ¢ “ 6 FLASH [ A GD32VF103
T~ Bootloader Y USARTO (PA9 and PA10) USART1 (PD5 and PD6) USBFS
(PA9, PA11 and PA12) " e A
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1.5.
T O H 9 ® DA o 5 H
TA%%E O ID ¢ W A"y b 17" n W
A
1.5.1. U H
* Ox1FFF F7EO
v 1A b k A
7 ~ 328 7
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17

‘ SRAM_DENSITY[15:0]

r

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1

‘ FLASH_DENSITY[15:0]

r

B /B
31:16 SRAM_DENSITY SRAM (¥
[15:0] v 2t SRAM U * Y Kbytesu ¥ B
o ' 0x0008  8KbytesA
15:0 FLASH_DENSITY  Flash
[15:0] % :x Flash ~ ~ y Kbytesu Y P
b ' 0x0020  32KbytesA
1.5.2. W ID(96B B )
* Ox1FFF F7AC
v 1A b k A
7 ~ 328~
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17
‘ UNIQUE_ID[31:16]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
‘ UNIQUE_ID[15:0]
r
B /B

31:0 UNIQUE_ID[31:0] W ID
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' Ox1FFF F7BO

v A b k A
7 ~ 328~
31 30 29 28 27 26 25 24 23 22 21 20 19

‘ UNIQUE_ID[63:48]

r

15 14 13 12 11 10 9 8 7 6 5 4 3

‘ UNIQUE_ID[47:32]

B /B
31:0 UNIQUE_ID[63:32] W ID
" Ox1FFF F7B4
v AN " b k A
7 ~ 328~
31 30 29 28 27 26 25 24 23 22 21 20 19
‘ UNIQUE_ID[95:80]
r
15 14 13 12 11 10 9 8 7 6 5 4 3
‘ UNIQUE_ID[79:64]
r
B /B

31:0 UNIQUE_ID[95:64]

=
o
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2. L ~ FmMC”
2.1.
L~ FMC™ ¢ = 3 w A 128KB  p~ CPU
) AFMC3 t = - Ty i 328 168 4 b A
2.2. h
A 128KB e U o :
A 128KB  p~ CPU b) ’
A 4 1KB
A 328 168 A - b’
A W 16 - :
A i G w ° | ’
A i G w ~ b A
2.3. w
2.3.1.
O We 128KB h ( 128 1KbNe ) W@ W 18KB 6
H Ah O 128 Ty A U a
2-1 A
2-1.
0 0x0800 0000 - 0x0800 03FF 1KB
1 0x0800 0400 - 0x0800 07FF 1KB
2 0x0800 0800 - 0x0800 OBFF 1KB
h O
é é é
127 0x0801 FCOO - 0x0801 FFFF 1KB
H Ox1FFF BO0OO- Ox1FFF F7FF 18KB
0Ox1FFF F800 - Ox1FFF F80F 16B
*'H = boot loader” ~ b A
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2.3.2. b
" Y'E o W A 0 o & Nez 3 CPU IBUS
DBUS A
2.3.3. FMC _CTL
B ° FMC_CTL - * FMC_CTL T LKB w 1A )
FMC_KEY Q" 0x45670123 OxCDEF89AB ~ y a FMC_CTL Ay Q
b ~ FMC_CTL LKB p O0A" Yy ) FMC_CTL LKB w 1
P FMC_CTL Ak v FMC_KEY b w LKB I ¢
FMC_CTL - 0Wa A
FMC_CTL OBPGP OBERBP FMC_CTL W T H
A w 3 4 Q b~ FMC_OBKEY ® Q~ 0x45670123
OXCDEF89AB” » FMC_CTL OBWENB 1A o~ y FMC_CTL
OBWENB 0 FMC_CTL OBPGP OBERB A
2.3.4.
FMC w e h O A w OXFFA W Ty
b it p AFMC n'
A G FMC_CTL b ¢ :
A FMC_STAT BUSYP c Q * BUSYB 4 1
t b " BUSYB { w O
A B FMC_CTL PERS ’
A " OX08XX XXXX™ Q [ FMC_ADDRO ’
A FMC_CTL STARTE 1 O 5 [ FMC
A FMC_STAT BUSYP o D) - t
BUSYP u O
A “ a DBUS wA
w  ° FMC_STAT ENDFB B A FMC_CTL ENDIEB
I tFMC 0WeT A - GQ- A 1
0 o e wid A " FMCbw U Ky
¥ As W - (oX¢] b - FMC_CTL ERRIE
B B~ b 0w b T A o~ FMC_STAT
WPERRB o T 0 2-1. b 2V b A
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LKB wo FMC_CTL —‘

T AA

BUSYP w0

B PERB ~
FMC_ADDR T
-

Y

B STARTE™ b
D

/

BUSYB w0

2.3.5.
FMC t % w ya  h U p A FMC_CTL T
MERy 1 A b (" n'
A G FMC_CTL b 6 ’
A FMC_STAT BUSYP ¢ Q * BUSYB w I
t b ~ BUSYB{ w0
A FMC_CTL MERE 1 Q~ D’
A FMC_CTL STARTE 1" © D [ FMC
A D * FMC_STAT BUSYF O
A * a DBUS wA
w ~ FMC_STAT ENDFB B A FMC_CTL ENDIEB
" FMC (WeT A ¢ B w OXFFFF_FFFF "y
SRAMT a i FMC b A
2-2. b ¥ b A
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2-2. b
LKP w0, FMC_CTL _‘
v
BUSYB w0
B MERB
\
B STARTB~ D
5
Y
BUSYB w0
2.3.6. h O
FMC t 3,Wa 328 /168 A woT k h O p A ba N\
Vll
A G FMC_CTL b 6 ’
A FMC_STAT BUSYP c Q * BUSYB 4 1
t b " BUSYB { w O
A FMC_CTL PGP T
A DBUSQW @ 328 /168 N | © OX08XX XXXX™
A D * FMC_STAT BUSYF O
A * a DBUS wA
h O w ° FMC_STAT ENDFP B A FMC_CTL ENDIE
B " FMC (0WeT A - N b
A - QWe OxOv~ FMC_STAT
PGERRS T b A v Q bt G PG
B W 1As W - W @ G T bw wr
FMC_STAT WPERRPE w B A H 7/ FMC_CTL ERRIE
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B I FMC 0 W b T A T F T " vy FMC_STAT
PGERRP WPERRBP o W 0 A 23 o) vh O
b A
2-3. b
LKB w0 FMC_CTL —‘
V‘
BUSYB W0
W PGB
Y
DBUSQ™ Al
V‘
BUSYB w0,
C® T b bA CPU ~ v
b A
2.3.7.
FMC t W a w A T A~ 7
A G FMC_CTL b 6 ’
A FMC_STAT BUSYP c Q * BUSYB 4 T’
t b " BUSYB { w O
A FMC_CTL bB
A FMC_CTL OBWENB T
A B FMC_CTL OBERS ’
A FMC_CTL STARTE 1 O D [ FMC
A D * FMC_STAT BUSYE O
A * a DBUS wA
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w " FMC_STAT ENDFP B A FMC_CTL ENDIE
B I FMC O0WeT A
2.3.8.
FMC t Wa /A w 7 k p A 8
A v A v k * FMC -
A b v A
A G FMC_CTL b 6 ’
A FMC_STAT BUSYP c Q  BUSYB w I’
; b “ BUSYB T wO
A FMC_CTL HB
A FMC_CTL OBWENB 1
A B FMC_CTL OBPGB ’
A DBUSQW @ 328 1168 N [ :
A b) * FMC_STAT BUSYP (O
A “ a DBUS wA
w ° FMC_STAT ENDFP B A FMC_CTL ENDIE
B " FMC 0(0WeT A - N b
A - QWae OxOv~ FMC_STAT
PGERRS T b A
i - B aH A
2.3.9.
B v [ FMC_OBSTAT FMC_WP -
A [ 01 A -
bY ~ FMC_OBSTAT OBERRS 1 L W
OXFFA i 4w OXFF 1 OBERRE b B A 2-2.
A
2-2.
Ox1fff f800 SPC nG v
OxA5 G
OxA5 Kv V' G
Ox1fff f801 SPC_N SPC Y
Ox1fff f802 USER [7:4] G
[3] BB
o) wech O ° ~ bankl " “ [ bankl
“~ 1 bank0 * A
1 wth O ° ~ (banko * A
[2] nRST_STDBY
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o) * B b A
1 - * A
[1] nRST_DPSLP
0 w“ ] .
T . o
[0] nWDG_HW
0} P a w
T P a w
Ox1fff f803 USER_N USER v
Ox1fff f804 DATA[7:0] H 7[ op
Ox1fff f805 DATA_N[7:0] DATA v 7[ 08
Ox1fff f806 DATA[15:8] H 15[ 88
Ox1fff f807 DATA_N[15:8]  |DATA v 15[ 8p
Ox1fff f808 WP[7:0] /I G v T7[O08
0 G
r G
Ox1fff f809 WP_N[7:0] WP v 7[08
Ox1fff f80a WP[15:8] / G v 15[ 8B
Ox1fff f80b WP_N[15:8] WP v 15[ 8B
Ox1fff f80c WP[23:16] / G v 23] 16p
Ox1fff f80d WP_N[23:16]  |WP v 23 16p
Ox1fff f80e WP[31:24] / G v 31248
WP[31:24] @ hif 4KB G 08 L
4KB G Ty A 328 ) | 128KkB
G A
Ox1fff f80f WP_N[31:24]  |WP v 31 24p
2.3.10. / G
FMC /I G w Y bA FMC G
b ~ b f FMC_STAT WPERRS 1A WPERRS 1f
FMC_CTL ERRIEB 3 1 a T "FMC  © bEF T
CPU A WP[31:0] Pud Yi a 3 G w A
" b~ G w A WP
i P aH A
2.3.11. nG
FMC ¢t 3We néG w ) Aw "y G ) p Qi
b A
G ' SPC 4 OX5AAS By ° G
G Anh U Ty b A
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G ' SPC V 4Ky Ox5AAS5 v© By ° n
G A v k T  MCU W JTAG/SWD
il s B 9 Bya k G A nG N h
U , 0| f [k4KB © 6 /I G A A"
( SRAMT ~ ~ Y i € boot loaderM ~ ~ W h O b A
' W nh o0 % A ' W h O
b~ FMC_STAT WPERRS 1Ap m "y ”
bt Ty nG w A SPC W OXx5AA5
nG w - 0 A

Cr

€1
o
>
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2.4, FMC
FMC ' 0x4002 2000
2.4.1. (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
| o
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
‘ G WSCNT[2:0]
w
BB
31:3 G G By
2:0 WSCNT[2:0]
p 1  OAFMC_WSEN WSENB 1 WSCNT8 A
0000 b ¥
oo1 v le
010 v 2@
011~111 G
2.4.2. (FMC_KEY)
Z ' 0x04
P v ' 0x0000 0000
7 (32[5 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17
KEY[31:16]
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
KEY[15:0]
w
B /B

31:0 KEY[31:0] FMC_CTL
"B p QA



Z

GigaDevice GD32VF103 Y
Q v [ KEY[3L:0] Y FMC_CTL A
2.4.3. b ~ 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 OBKEYI[31:0] FMC_CTL b
B pQ
Q v [ OBKEY[31:0] FMC_CTL b}
2.4.4. (FMC_STAT)
Z ' 0xoC
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 ‘ ENDF ’WPERR‘ G ’PGERR‘ G ‘ BUSY |
rc_wl rc_wl rc_wl r
B /B
31:6 G G By
5 ENDF b B
b B p 1A pQl1l OA
4 WPERR / G B
PG / b - B p 1A p Q1 OA
3 G G B v
2 PGERR B
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v b w OXFFFF ~ B p 1A Q1 OA
1 G G B v
0 BUSY
b B 1A b F - 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 1 0
‘ G | ENDIE ‘ G ‘ ERRIE ‘OBWEN‘ G ‘ LK ‘ START‘ OBER ‘ OBPG | G ‘ MER | PER ‘ PG |
w w w rs s w w w w w
B /B
31:13 G G B v
12 ENDIE o) T a P
1 0
0) T
1 a b T
11 G G B v
10 ERRIE F T a B
p 1 0
0) T
' a # T
9 OBWEN - /| a B
1 Q” FMC_OBKEY v B p 1A B y p OA
8 G G By
7 LK FMC_CTL B
1 Q” FMC_KEY0 © B p O0A B7 y p 1A
6 START FMCO 5 B
p 1T v o [ FMCA BUSY®P 0o~ B p OA
5 OBER - DB
p 1 0
0 b
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1 - b}
4 OBPG - DB
p 1 0
0 b
1 - )
3 G G B v
2 MER h O o B
p 1 0
0 b
' h O b}
1 PER h O o B
p 1 0
0 b
"h U )
0 PG h O o B
p 1 0
0 b
' h O b}
' b ¢ B A
2.4.6. (FMC_ADDR)
Z t
B v ' 0x0000 0000
7 (32[3 )
31 30 29 28 26 25 24 23 22 21 20 19 18 17 16
‘ ADDR([31:16]
15 14 13 12 10 9 8 7 6 5 4 3 2 1 0
ADDRJ[15:0]
B /B
31:0 ADDR[31:0]
B ) A
ADDRS )
2.4.7. (FMC_OBSTAT)
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B v ' OXOXXX XXXX
7 (32[3 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ‘ DATA[15:6] |
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ DATA[5:0] ‘ USER[7:0] ’ SPC ‘OBERR|
B /B
31:26 G G B v
25:10 DATA[15:0] B G DATA[15:0] Ne
9:2 USER][7:0] B G USER
1 SPC nG
0) G
' G
0 OBERR - B
" b Y B p I L w OXFFA
2.4.8. /I G (FMC_WP)
Z ' 0x20
Bv ' OXXXXX XXXX
7 (32[5 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ WP[31:16] |
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ WP[15:0] |
r
B /B
31:0 WP[31:0] B G 7 WP[31:0] Ne
2.4.9. * ID (FMC_PID)
Z ' 0x100
Bv ' OXXXXX XXXX
7 (32ﬁ )
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ PID[31:16]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ PID[15:0]
r
BB
310 PID[31:0] " 6 ID
Y7
"B by T° “" W A
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3. 1 "H PMU”
3.1.
w GD32VF103 1~ HWA 1 "H LRz
g Ny A’ Y fa "
CPU a w el T o A 3-1.
GD32VF103 | 2@ " Voo/Vooa ~ 1.2V M AVop
t A VooNoba T ~ mWa LDO w 1.2v ¢ A M T Ve
7 Vob i " ® Ty M ® [ Vear
VeaT T A
3.2. h
A 2 “ M aVoo/Vooa 1.2V ’
A 3 ' a '
A p A " LDO™ t 12V
A Ly A iy A1V 6 v 0FT Hup
A Voot VeaT Tweoomot
A LDO ¥ 41 & A
3.3. w

3-1. L3, PMUT 7 ) A




" GD32VF103 Y

GigaDevice

3-1
VBaT | X f-=----=—-mmm oo - FOn _
[t
Voo | X p-———-—-————————— +————— ~-0 |
o i o Lygg& Backup Domain
4 3.3V ’ LXTAL H BPOR ‘
PAO Eﬂ WKUP1L WKUP4 { RTC H BREG ‘
NRST Eﬂ WKUP2 '::'\45
— e ] RISC-V |
’ HXTAL ‘ ’ POR/PDR‘ ’ LDO }——1—21/—» ’ AHB IPs ‘ ’ APB IPs ‘
Voo Domain 1.2V Domain
Vooa DOomain
33 ’ IRC8M ‘ ’ IRC40K ‘ ’ ADC ‘
VDDA Eﬂ»*;*
’ LVD ‘ ’ PLLs ‘ ’ DAC ‘
LVD:y 4 LDO: 4 BPOR: ™ 3t B
POR;:': B PDR: B BREG: M
3.3.1. M
M P ® Vopt Veat L Veakd M L
- M RTC “a LXTAL v r “a BPOR M
B"ABREG ™ ~ Yi PC13 PCl15" 3@ PADAwu=z G m T o
i RTC b~ Voo™ “ Veat Ty it ™ LA ®
Voo/Vbba g L A & - VeaT
100nF ’ [ Voo A
M B M5 B M p P A Ve n:: | BPORH
=L c B A p~ Y RCU_BDCTL BKPRST B 0

RTC "y Y p RC "~ IRC40K™ v ‘ ~ LXTAL™
‘ "~ HXTAL™ 128Ne A Voo * RTC: LXTALD u
A WFIIWFE 5 -~ H |-~ RISC-V RTC
Y RTC Ho A ~ W H o
b y * RTC ARTC b

" RIC™ T A
M Voot~ Veak Vooo T Y Uw T

A PC13 ybu I/ RTCw S G "~ RTC~ "~
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A PCl4 PC15 Y b w I/ LXTAL A
M VBaT L ~ VBak Vear™ ¥ Uw = ¢
A PC13 " Y b u RTCw ~ " RTC™ "
A PCl1l4 PC15 ~ b u LXTAL A
* 6 PC13 PC15 ® L - ® 7 -
PC13 PC15 GPIOo ¥ ) b 2MHZz( W 30pF)A
3.3.2. Vbpb/VDDA
Voo/Vopa Vop Vooa H  NeA Vpp ~ HXTAL r ~“a LDO
A “aPOR/PDR:': /[ B ~aFWDGT ~ PC13aPC14
PC15H PAD A Vopa ADC/DAC AD/DA "3 IRC8M p 8M
RC “a IRC40K p  40KHz RC “a PLLS VDV A ~
A
Vob
w 1.2V L LDO 4 ~ i B G g A"y w33 b
L "t "a “ntovw i o
~A
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00110 (PLL x 8)
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111 CK_ADC = CK_APB2/16

13:11 APB2PSCJ[2:0] APB2 Ne
p B © LAPB2  Ne
0xX CK_APB2 = CK_AHB
100 CK_APB2 =CK_AHB /2
101 CK_APB2 =CK_AHB/4
110 CK_APB2 =CK_AHB/8
111 CK_APB2 =CK_AHB /16

10:8 APB1PSC[2:0] APB1 Ne
p B © LAPB1I  Ne
0xX CK_APB1 = CK_AHB
100 CK_APB1=CK_AHB/2
101’ CK_APB1=CK_AHB/4
110 CK_APB1=CK_AHB/8
111 CK_APB1=CK_AHB/16

7:4 AHBPSC[3:0] AHB  Ne
p B © LAHB N

OxxX CK_AHB = CK_SYS
1000 CK_AHB =CK_SYS/2
1001' CK_AHB =CK_SYS/4
1010 CK_AHB =CK_SYS/8
1011' CK_AHB = CK_SYS/16
1100 CK_AHB = CK_SYS/64
1101' CK_AHB = CK_SYS /128
1110 CK_AHB = CK_SYS/ 256
1111' CK_AHB = CK_SYS /512

3:2 SCSS[1:0]
o b T}
00 CK_IRC8M b 4 CK_SYS
o1 CK_HXTAL b4 CK_SYS
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10 CK_PLL b wu CK_SYS
11 G
1.0 SCS[1:0]
) A ecCKSYS i ) )
SCSSB G ® A ¢ T oy
HXTAL (K HXTAL [ HXTAL L
IRC8MD w A
00 CK_IRC8M b4 CK_SYS
o1 CK_HXTAL b4 CK_SYS
10 CK_PLL b w4 CK_SYS
11 &
5.3.3. T (RCU_INT)
Z :0x08
# v :0x0000 0000
Ty ~ 8 " aN "~ 16k~ ~ 328
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PLL2 PLL1 PLL HXTAL IRC8M LXTAL IRC40K
CKMIC
STBIC STBIC STBIC STBIC STBIC STBIC STBIC
w w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PLL2 PLL1 PLL HXTAL IRC8M LXTAL IRC40K PLL2 PLL1 PLL HXTAL IRC8M LXTAL IRC40K
G CKMIF
STBIE STBIE STBIE STBIE STBIE STBIE STBIE STBIF STBIF STBIF STBIF STBIF STBIF STBIF
w w rw w rw w w r r r r r r r r
B /B
31:24 G G B v
23 CKMIC HXTAL T
p Q1 B CKMIF B .
0 b B CKMF B
1 B CKMIF B
22 PLL2STBIC PLL2 T
p Q1 B PLL2STBIF B
0 b B PLL2STBIF B
1 B PLL2STBIF B
21 PLL1STBIC PLL1 T

p Q1 P PLLISTBIF B
0 b B PLLISTBIF B
i\ B PLL1STBIF g
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20 PLLSTBIC PLL T
p Q1 B PLLSTBIF B
0 b B PLLSTBIF B
i\ P PLLSTBIF B
19 HXTALSTBIC HXTAL T
p Q1 B HXTALSTBIF B
0 b B HXTALSTBIF B
1 B HXTALSTBIF B
18 IRC8MSTBIC IRC8M T
p Q1 B IRCBMSTBIF B
0 b B IRCBMSTBIF B
i\ B IRC8MSTBIF B
17 LXTALSTBIC LXTAL T
p Q1 B LXTALSTBIF B
0 b B LXTALSTBIF B
1 B LXTALSTBIF B
16 IRC40KSTBIC IRC40K T
p Q1 B IRCA0KSTBIF B
0 b B IRC4A0KSTBIF g
i\ B IRC40KSTBIF B
15 G G Bv
14 PLL2STBIE PLL2 T a
p B B a PLL2 T
) PLL2 T
1 a PLL2 T
13 PLL1STBIE PLL1 T a
p B B a PLL1 T
0 PLL1 T
1 a PLL1 T
12 PLLSTBIE PLL T a
p B Ba |/ PLL T
0 PLL T
1 a PLL T
11 HXTALSTBIE HXTAL T a
p B B a /  HXTAL T
0 HXTAL T
1" a HXTAL T
10 IRC8MSTBIE IRC8M T a
p B B a / IRC8M T
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0 IRC8M T
1 a IRC8M T
9 LXTALSTBIE LXTAL T a
p B B g [/ LXTAL T
0 LXTAL T
1 a LXTAL T
8 IRC40KSTBIE IRC40K T a
p B B a [/ IRC40K T
0 IRC40K T
1 a IRC40K T
7 CKMIF HXTAL T B
HXTAL p B
p B CKMICB B
0
1' HXTAL
6 PLL2STBIF PLL2 T B
PLL f PLL2STBIEB 1 p 1
p B PLL2STBICH B
0 PLL2 T
1 *  PLL2 T
5 PLL1STBIF PLL1 T B
PLL f PLL1STBIEB 1 p 1
p B PLLISTBICB B
0 PLL1 T ”
1%  PLL1 T
4 PLLSTBIF PLL T B
PLL f PLLSTBIEB 1 p 1
p B PLLSTBICH B
0 PLL T "
1  PLL T
3 HXTALSTBIF HXTAL T B
3~25MHz f HXTALSTBIEB 1 )
p B HXTALSTBICB B
0  HXTAL T 7
1 ¥  HXTAL T
2 IRC8MSTBIF IRC8M T B
p 8MHzRC f IRC8MSTBIEB 1 p 1
p B IRC8MSTBICB B
0 IRC8M T

ao

i\ IRC8M T
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1 LXTALSTBIF LXTAL T B
v ' f LXTALSTBIEB 1 p 1
p B LXTALSTBICE B
0  LXTAL T "
1" LXTAL T
0 IRC40KSTBIF IRC40K T B
p  40kHz RC f IRC40KSTBIEB 1 p 1
p B IRCAOKSTBICE B
0  IRC40K T
1 IRC40K T
5.3.4. APB2 B (RCU_APB2RST)

Z :0x0C
B v : 0x0000 0000

~

Y ~ 8 T anN " 168 ” 328”7
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
USARTO TIMEROR | ADCIRS | ADCORS
G G SPIORST G PERST PDRST PCRST PBRST PARST G AFRST
RST ST T T
w rw w w w w w w w w rw
B /B
31:15 G G B v
14 USARTORST USARTO B
) B B
v) b
1 B USARTO
13 G G Bv
12 SPIORST SPIO B
p B B
0) b
1 B SPIO
11 TIMERORST TIMERO 8
p B B
0) b
1 B TIMERO
10 ADCI1RST ADC1 B
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p B B
o) b
1 B ADC1
9 ADCORST ADCO B
p B B
o) b
1 B ADCO
8:7 G G By
6 PERST GPIO o E B
p B B
0) b
1 B GPIO o E
5 PDRST GPIO o D B
p B B
o) b
1 B GPIO o D
4 PCRST GPIO o C B
p B B
0) b
1 B GPIO o C
3 PBRST GPIO o B B
p B B
v) b
1 B GPIO o B
2 PARST GPIO o A B
p B B
v) b
1 B GPIO o A
1 G G B v
0 AFRST w /O B
p B B
0. b
p w 1/O
5.3.5. APB1 B (RCU_APB1RST)

Z :0x10
B v : 0x0000 0000

~

Y T8 T anN " o1ek -



Z

GD32VF103

Y

GigaDevice
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
. CANI1RS | CANORS UART4R | UART3R | USART2 | USART1 .
G DACRST | PMURST | BKPIRST 12C1RST [ I2CORST G
T T ST ST RST RST
w w w w w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
. WWDGT . TIMERGR | TIMERSR [ TIMER4R | TIMER3R [ TIMER2R | TIMER1R
SPI2RST | SPILRST G G
RST ST ST ST ST ST ST
w w w w w w w w w
B /B
31:30 G G B v
29 DACRST DAC B
15} B
0 b
i\ B DAC
28 PMURST PMU B
p B
o b
1 B PMU
27 BKPIRST BKPI B
15} B
0 b
1 B BKP
26 CAN1RST CAN1 B
p B
0 b
1 P CAN1
25 CANORST CANO B
) B
0 b
1 B CANO
24:23 G G B v
22 12C1RST 12C1 B
) B
(0} b
1 B 12C1
21 12CORST 12C0 B
p B
0 b
1 B 12C0
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20 UART4RST UART4 B
p B B
o) b
1 B UART4
19 UART3RST UART3 B
p B B
o) b
1 B UART3
18 USART2RST USART2 B
p B B
o) b
1 B USART2
17 USART1RST USART1 B
p B B
v) b
1 B USART1
16 G G B v
15 SPI2RST SPI2 B
p B B
0) b
1 B SPI2
14 SPI1RST SPI1 B
p B B
v) b
1 B SPI1
13:12 G G B v
11 WWDGTRST WWDGT B
p B B
o) b
1 B WWDGT
10:6 G G B v
5 TIMERG6RST TIMERG B
p B B
o) b
1 B TIMERG6
4 TIMERS5RST TIMERS B
p B B
v) b
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1 B TIMER5S
3 TIMER4RST TIMER4 B
p B B
o) b
I B TIMER4
2 TIMER3RST TIMER3 B
p B B
o) b
1 B TIMER3
1 TIMER2RST TIMER2 B
p B B
0) b
I B TIMER2
0 TIMER1RST TIMER1 B
P B B
o) b
1 B TIMER1
5.3.6. AHB 3 (RCU_AHBEN)
Z :0x14
B v : 0x0000 0014
Y "8 T anN " o1eB © 328 "
31 30 29 28 26 25 24 23 22 21 20 19 18 17 16
G
rw
15 14 13 12 10 9 8 7 6 5 4 3 2 1 0
USBFSE FMCSPE SRAMSP
G G EXMCEN G CRCEN G G DMA1EN | DMAOEN
N N EN
w w w w w w rw
B /B
31:13 G G B v
12 USBFSEN USBFS a
p B B
0 " USBFS
1 USBFS
11:9 G G B v
8 EXMCEN EXMC a

7
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p B B
0 7 EXMC
1 EXMC
7 G G B v
6 CRCEN CRC g
p B B
0 7 CRC
1 CRC
5 G G B v
4 FMCSPEN WFMC g
p B B
0 n™ FMC
' 7l FMC
3 G G B v
2 SRAMSPEN V SRAM g
p B B
0 1™ SRAM
' 7l SRAM
1 DMA1EN DMAl1 g
p B B
0 7 DMA1
1 DMA1
0 DMAOEN DMAO g
p B B
0 7 DMAO
DMAO
5.3.7. APB2 g (RCU_APBZ2EN)
Z :0x18

B v : 0x0000 0000

Y "8 T anN " 16k~ " 32B ¢
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
USARTO TIMEROE
G G SPIOEN ADCI1EN | ADCOEN G PEEN PDEN PCEN PBEN PAEN G AFEN
EN N
w A rw rw A rw rw rw w w w
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B /B
31:15 G G B v
14 USARTOEN USARTO a
p B B
o) USARTO
1 USARTO
13 G G B v
12 SPIOEN SPIO B
p B B
0 b
1 B SPIO
11 TIMEROEN TIMERO B
p B B
0 b
1 B TIMERO
10 ADC1EN ADC1 a
p B B
0 7 ADC1
1 ADC1
9 ADCOEN ADCO a
p B B
0 " ADCO
1 ADCO
8:7 G G B v
6 PEEN GPIO o E a
p B B
0 " GPIO o
1 GPIO o
5 PDEN GPIO o D a
p B B
0" GPIO o D
1 GPIO o D
4 PCEN GPIO o C a
p B B
o - GPIO o C
1 GPIO o C
3 PBEN GPIO o B a

p B B
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07 GPIO o B
1 GPIO o B
2 PAEN GPIO o A 3
p B B
o GPIO o A
1 GPIO o A
1 G G B v
0 AFEN w 10 g
p B B
0:” w 10
w 10
5.3.8. APB1 g (RCU_APBI1EN)
Z :0x1C
# v : 0x0000 0000
Ty 8B~ AN " 168 ~ 328
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
UARTA4E | UART3E | USART2 | USART1
G DACEN PMUEN BKPIEN | CAN1EN | CANOEN G 12C1EN I12COEN G
N N EN EN
rw w w w w w w w w w rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WWDGT TIMERGE | TIMERSE | TIMERA4E | TIMER3E | TIMERZ2E | TIMER1E
SPI2EN SPI1EN G G
EN N N N N N N
w rw rw w w w w rw w
B /B
31:30 G G B v
29 DACEN DAC g
) B B
0 7 DAC
1 DAC
28 PMUEN PMU a
p B B
o " PMU
1 PMU
27 BKPIEN BKP g
) B B
0 7 BKP
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1 BKP
26 CAN1EN CAN1 g
p B B
0 7 CAN1
1 CAN1
25 CANOEN CANO g
p B B
0 7 CANO
1 CANO
24:23 G G B v
22 I2C1EN 12C1 a
p B B
o 7 12c1
1 2C1
21 I2COEN 2C0 &
p B B
o0 7 I12co
1 12CO
20 UART4EN UART4 g
p B B
0 7 UART4
1 UART4
19 UART3EN UART3 a
p B B
0 7 UARTS3
1 UART3
18 USART2EN USART2 a
p B B
0 7 USART2
1 USART2
17 USARTI1EN USART1 a
p B B
0 7 USART1
1 USART1
16 G G B v
15 SPI2EN SPI2 a
p B B
0 7 SPI2
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1 SPI2
14 SPI1EN SPI1 g
p B B
0 7 SP11
1 SPI1
13:12 G G B v
11 WWDGTEN WWDGT g
p B B
0 7 WWDGT
1 WWDGT
10:6 G G By
5 TIMERGEN TIMER6 g
p B B
0 TIMER6
1 TIMERG
4 TIMERSEN TIMER5 g
p B B
0 7 TIMER5
1 TIMERS
3 TIMER4EN TIMER4 g
p B B
0 " TIMER4
1 TIMER4
2 TIMER3EN TIMER3 g
p B B
0 7 TIMER3
1 TIMER3
1 TIMER2EN TIMER2 g
p B B
0 " TIMER2
1 TIMER2
0 TIMER1EN TIMER1 g
p B B
0 7 TIMER1L
1 TIMER1
5.3.9. M L (RCU_BDCTL)
Z :0x20
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B v : 0x0000 0018 - M B B
Ty 8B~ AN " o168 ~ 328
M L (RCU_BDCTL) LXTALENA LXTALBPSa RTCSRC RTCENB
M B 0A7 L (PMU_CTL)T BKPWENB 1 '
B © A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G |BKPRST‘
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LXTALBP [ LXTALST
RTCEN G RTCSRCJ[1:0] G LXTALEN
S B
rw rw w r w
B /B
31:17 G G B v
16 BKPRST M B
p B B
0 b
1 B m
15 RTCEN RTC a
15} B B
0 7 RTC
RTC
14:10 G G B v
9:8 RTCSRC[1:0] RTC
p B LRTC AW RTC Y M
B 1 b i A
o0
o1 CK_LXTAL b w4 RTC
10 CK_IRC40K b w RTC
11 CK_HXTAL/128 b u RTC
7:3 G G B v
2 LXTALBPS LXTAL a
p B B
0 LXTAL
1 a LXTAL
1 LXTALSTB v ; B
P 016 LXTAL
0 LXTAL
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1' LXTAL
0 LXTALEN LXTAL g
p B B
0 7 LXTAL
1 a LXTAL
5.3.10. B/ (RCU_RSTSCK)
Z :0x24
B v : 0x0CO00 0000, B B B * RSTFC/IRC40KEN
B A
Ty ~ 8 " aN "~ 16k~ ~ 328
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LP WWDGT | FWDGT SwW POR EP
G RSTFC G

RSTF RSTF RSTF RSTF RSTF RSTF

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
_ IRC40K [IRC40KE
G
STB N
r w
B /B
31 LPRSTF Y w B B
/ B O p B
RSTFCB Q1 B
o) Yy w B0
r 0 vw B
30 WWDGTRSTF 0 B B
0 B O p 1
RSTFCB Q1 B
(0} ) B oD
1 0 0 B
29 FWDGTRSTF B B
B0 p 1
RSTFCB Q1 B
0 B0
10 B
28 SWRSTF p B B
p BO p 1
RSTFCB Q1 g
0 p BO
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1 o p B
27 PORRSTF B B
B0 p 1
RSTFCB Q1 B
o B0
1 0 B
26 EPRSTF B B
B0 B
RSTFCB Q1 B
o) B o
1 0 B
25 G G B v
24 RSTFC B B
p 1 B
0 b
' B B
23:2 G G B v
1 IRC40KSTB IRC40K B
B p 1 IRC40K
0 IRC40K
1 IRC40K
0 IRC40KEN IRC40Ka,
p B B
0 " IRC40K
1 IRC40K
5.3.11. AHB B (RCU_AHBRST)
Z :0x28
# v : 0x0000 0000
Ty ~ 8 " a+N " 168 ~ ~ 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

USBFSR

ST

w
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B /B
31:13 G G B v
12 USBFSRST USBFS B
p B B
6) b
1 B USBFS
11:0 G G B v
5.3.12. 1 (RCU_CFG1)
Z :0x2C
B v : 0x0000 0000
Ty "~ gk~ anN " 16k~ ~ 328 7
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PREDVO
G 12S2SEL | 12S1SEL
SEL
w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PLL2MF[3:0] PLLIMF[3:0] PREDV1[3:0] PREDVO0[3:0]
1 w w w
B /B
31:19 G G B v
18 12S2SEL 12S2
p B B~ L2s2
0] v 12S2
1 (CK_PLL2x2) v 1282
17 12S1SEL 12S1
p B B Li2s1
0 v 12S1
1 (CK_PLL2x2) w 1251
16 PREDVOSEL PREDVO
p B B
0 HXTAL 4y PREDVO
1 CK_PLL1 4y PREDVO
15:12 PLL2MF[3:0] PLL2 o)
) B
ooxx G
010X G

86




Z

GigaDevice GD32VF103 'Y
0110 (PLL2 X 8)
0111 (PLL2 x 9)
1000 (PLL2 x 10)
1001° (PLL2 x 11)
1010 (PLL2 x 12)
1011° (PLL2 x 13)
1100 (PLL2 x 14)
1101° (PLL2 x 15)
1110 (PLL2 x 16)
1111° (PLL2 x 20)

11:8 PLL1MF[3:0] PLLa O

p B

ooxx: G
o1o0x G
0110° (PLL1 x 8)
0111 (PLL1 x 9)
1000 (PLL1 x 10)
1001° (PLL1 x 11)
1010 (PLL1 x 12)
1011° (PLL1 x 13)
1100 (PLL1 x 14)
1101° (PLL1 x 15)
1110 (PLL1 X 16)
1111° (PLL1 x 20)

7:4 PREDV1[3:0] PREDV1Ne

p B PLLl PLL2 g T vk

00000 PREDV1 Ne
0001 PREDV1 2Ne
0010 PREDV1 3Ne
0011' PREDV1 4N
01000 PREDV1 5Ne
0101' PREDV1 6Ne
0110 PREDV1 7Ne
0111' PREDV1 8Ne
1000 PREDV1 9Ne
1001 PREDV1 10Ng
1010 PREDV1 11Ne
1011' PREDV1 12Ne
1100 PREDV1 13Ne
1101' PREDV2 14Neo
1110 PREDV2 15Ng
1111' PREDV2 16Ne
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3.0 PREDVO[3:0] PREDVONe
p B “ PLL a ST vk "B
" PREDVO 08 b RCU_CFGO 178 *~ k RCU_CFGO
178 ° PREDVO 08 3 w k
0000 PREDVO ~ Neo
0001' PREDVO ~ 2Ne
0010 PREDVO ~ 3Ne
0011' PREDVO ~ 4Ne
0100 PREDVO ~ 5Ne
0101' PREDVO ~ 6Ne
0110 PREDVO ~ 7Ne
0111' PREDVO ~ 8Ne
1000 PREDVO ~ 9Ne
1001 PREDVO ~ 10Ng
1010 PREDVO ~ 11Ne
1011 PREDVO ~ 12Ne
1100 PREDVO ~ 13Ne
1101 PREDVO ~ 14Ng
1110 PREDVO ~ 15Ng
1111 PREDVO ~ 16Ng
5.3.13. 1 (RCU_DSV)
Z :0x34

B v : 0x0000 0000

Y 8 T aN " 1eB ~ " o328 "
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 DSLPVS[1:0] ‘
w
B /B
31:2 G G B v
1:0 DSLPVS[1:0] A
p B B
00 /b Aw 1.2V
o1 /b Aw 1.1V
10 np 4w 1.0V
11 np 4w 0.9V
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6. T e L ~ EXTI
6.1.
RISC-V b T L (ECLIC) T AECLIC u
RISC-V v a . a \ T A ECLIC -
RISC-V T L AcLiC W@ Ny p~ P
L pwv AECLIC N p ABl T L b
) A b L Ay RISC-V (
YR " ECLIC H A
EXTF T /Mo L ~° 1% ¢ f p -
Hipo AEXTI 272 0 e 0an 0 «k 0 AEXTIT
W @ Y A
6.2. h
A 68 T
A 4B T ® P36 16@T N
A \J T
A C ’
A EXTIT 19e@ ¢
A 3 0 N 0" " 0 K 0’
A T Heo 0
A 7 0 A
6.3. T w
RISC-V b T L (ECLIC) (machine) 1 )
M Noy 1 A
T 7 T - dixf © 1 A
F T A
6-1. T
- T
3 CLIC_INT_SFT 0x0000_000C
7 CLIC_INT_TMR 0x0000_001C
17 CLIC_INT_BWEI 0x0000_0044
18 CLIC_INT_PMOVI 0x0000_0048
19 0 T 0x0000_004C
20 [ EXTI LVDT 0x0000_0050
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I
21 - T 0x0000_0054
22 RTCn T 0x0000_0058
23 FMCn T 0x0000_005C
24 RCUnN T 0x0000_0060
25 EXTI 0T 0x0000_0064
26 EXTI 1T 0x0000_0068
27 EXTI 27 0x0000_006C
28 EXTI 37T 0x0000_0070
29 EXTI 4T 0x0000_0074
30 DMAO on T 0x0000_0078
31 DMAO in T 0x0000_007C
32 DMAO 2n T 0x0000_0080
33 DMAO 3n T 0x0000_0084
34 DMAO 4n T 0x0000_0088
35 DMAO 50 T 0x0000_008C
36 DMAO 6n T 0x0000_0090
37 ADCO ADCln T 0x0000_0094
38 CANOD T 0x0000_0098
39 CANO 0T 0x0000_009C
40 CANO 1T 0x0000_00A0
41 CANO EWMC T 0x0000_00A4
42 EXTI [9:5]T 0x0000_00A8
43 TIMEROT T 0x0000_00AC
44 TIMERO T 0x0000_00B0
45 TIMERO 0 b T 0x0000_00B4
46 TIMERO T 0x0000_00B8
47 TIMERIn T 0x0000_00BC
48 TIMER2n T 0x0000_00CO
49 TIMER3n T 0x0000_00C4
50 2COH® T 0x0000_00C8
51 2co T 0x0000_00CC
52 2C1H® T 0x0000_00DO0
53 12C1 T 0x0000_00D4
54 SPIOn T 0x0000_00D8
55 SPIln T 0x0000_00DC
56 USARTOnR T 0x0000_00EO
57 USART1n T 0x0000_00E4
58 USART2n T 0x0000_00E8
59 EXTI [15:10]T 0x0000_00EC
60 EXTI RTC T 0x0000_00F0
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T
61 EXTI USBFS T 0x0000_00F4
62 G 0x0000_00F8
63 G 0x0000_00FC
64 G 0x0000_0100
65 G 0x0000_0104
66 G 0x0000_0108
67 G 0x0000_010C
68 G 0x0000_0110
69 TIMER4R T 0x0000_0114
70 sPi2n T 0x0000_0118
71 UART3n T 0x0000_011C
72 UART4n T 0x0000_0120
73 TIMERSn T 0x0000_0124
74 TIMER6n T 0x0000_0128
75 DMAL  On T 0x0000_012C
76 DMA1 in T 0x0000_0130
77 DMAL 2 T 0x0000_0134
78 DMAL  3p T 0x0000_0138
79 DMAL  4p T 0x0000_013C
80 G 0x0000_0140
81 G 0x0000_0144
82 CAN1D T 0x0000_0148
83 CAN1I 0T 0x0000_014C
84 CAN1 1T 0x0000_0150
85 CAN1 EWMC T 0x0000_0154
86 USBFSn T 0x0000_0158
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GigaDevice

6.4. T 1 Hb (EXTI)
6-1. EXTI
L p 0
EXTI Line0~18
ECLIC
T L —
¥ 'H
HoB HB L b——
6.5. T 1T HBHBW
EXTI’ 19 ¢ £y T Hp A
EXTI + 3 © NN 0" " 0 K 0 AEXTIT @
Ty Ne# 3y A
EXTI 0 /0 16 yi ) 3 A(C LVDARTC auUSB
YA GPIO AFIO_EXTISSx - GPIO Y b EXTI
0 T a GPIO AFIO A
LT 7 EXTI "y t Hie H™ ARISC-Vp n T (WFIy Hu
p (WFE) 0 Hwm (SEV) DA Hb O Y0 We I/0
RTC ~ b~ EXTI [ A
6-2. EXTI D
EXTI - 0
0 PAO/PBO/PCO/PDO/PEO
1 PA1/PB1/PC1/PD1/PE1
2 PA2/PB2/PC2/PD2/PE2
3 PA3/PB3/PC3/PD3/PE3
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EXTI - 0
4 PA4/PB4/PCA/PDA/IPE4
5 PA5/PB5/PC5/PD5/PES
6 PA6/PB6/PC6/PD6/PE6
7 PA7/PB7/PC7/PD7/PE7
8 PA8/PB8/PC8/PD8/PES
9 PA9/PB9/PC9/PD9/PE9
10 PA10/PB10/PC10/PD10/PE10
11 PA11/PB11/PC11/PD11/PE11
12 PA12/PB12/PC12/PD12/PE12
13 PA13/PB13/PC13/PD13/PE13
14 PA14/PB14/PC14/PD14/PE14
15 PA15/PB15/PC15/PD15/PE15
16 LVD
17 RTC
18 USB
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6.6. EXTI
EXTI ' 0x4001 0400

6.6.1. T a (EXTI_INTEN)

Z ' 0x00
B v 0x0000 0000

7 (328 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ’ INTEN18 ‘ INTEN17 ‘ INTEN16 |
w rw w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘INTENlS‘INTEN14‘INTEN13 ‘ INTEN12 ‘ INTEN11 ‘ INTENlO‘ INTEN9 ‘ INTENS ‘ INTEN7 ‘ INTEN6 ‘ INTENS ’ INTEN4 ‘ INTEN3 ’ INTEN2 ‘ INTEN1 ‘ INTENO |

B /B
31:19 G G B v
18: 0 INTENX T a P
0} x T
' x T a
6.6.2. Hp 3, (EXTI_EVEN)
Z ' 0x04

B v 0x0000 0000

. (328 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ’ EVEN18 ‘ EVEN17 ‘ EVEN16 |
2 w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘EVENlS ‘ EVEN14 | EVEN13 ‘ EVEN12 ‘ EVEN11 ‘ EVENlO‘ EVEN9 ‘ EVENS ‘ EVEN7 ‘ EVENG6 ‘ EVENS | EVEN4 ‘ EVEN3 | EVEN2 ‘ EVEN1 ‘ EVENO |

w w w w w w w w w w w w w w w w
B /B
31:19 G G B v
18: 0 EVENXx Ho a P
o) X Hp

1 X Hb g
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6.6.3. 3t 03 (EXTI_RTEN)
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

‘ G ‘ RTEN18 ‘ RTEN17 ‘ RTEN16 |
rw w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘RTENlS ‘ RTEN14 ‘ RTEN13 ‘ RTEN12 ‘ RTEN11 ‘ RTENlO‘ RTEN9 ‘ RTEN8 ‘ RTEN7 ‘ RTENG ‘ RTENS ‘ RTEN4 ‘ RTEN3 ‘ RTEN2 ‘ RTEN1 ‘ RTENO |

rw w w w w w w w w w w w w w w w
B /B
31:19 G G B v
18:0 RTENXx ! 0 a
0 x::1 0
1 x 0 T /He ~
6.6.4. A 0 a (EXTI_FTEN)
Z ' 0x0C
B v ' 0x0000 0000
7 (328 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ’ FTEN18 ‘ FTEN17 ‘ FTEN16 |
w rw w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘FTENlS ‘ FTEN14 ‘ FTEN13 ‘ FTEN12 ‘ FTEN11 ‘ FTENlO‘ FTEN9 ‘ FTEN8 ‘ FTEN7 ‘ FTENG6 ‘ FTENS ’ FTEN4 ‘ FTEN3 ’ FTEN2 ‘ FTEN1 ‘ FTENO |

B /B
31:19 G G B v
18: 0 FTENXx 7l 0 a

0 x I 0

1 x W 0 T /Hwp ~
6.6.5. pT H» (EXTI_SWIEV)

Z ' 0x10
B v ' 0x0000 0000
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7 (328 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G | SWIEV18 ‘ SWIEV17 ‘ SWIEV16 |
w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘SWIEVlS|SWIEV14|SWIEV13‘SWIEVlZ|SWIEV11|SWIEV10| SWIEV9 | SWIEVS | SWIEV7 | SWIEV6 | SWIEV5 | SWIEV4 ‘ SWIEV3 | SWIEV2 ‘ SWIEV1 ‘ SWIEVO |

w w w w w w w w w

w w w w w w w
B /B
31:19 G G By
18:0 SWIEVX T e o ©
(0} EXTI x T /H»®
1 EXTI x T /H»®
6.6.6. (EXTI_PD)
Z ' 0x14
By H
7 (32l3 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G PD18 PD17 PD16 |
rc_wl rc_wl rc_wl
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ PD15 ‘ PD14 ‘ PD13 ‘ PD12 ‘ PD11 ‘ PD10 ‘ PD9 ‘ PD8 ‘ PD7 ‘ PD6 ‘ PD5 ’ PD4 ‘ PD3 PD2 PD1 PDO |
rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl
B /B
31:19 G G B v
18:0 PDx T
0 EXTlI x 0
1 EXTI x 0 "B Q1T " i O0A
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7. ~/ ¥ o GPIO AFIO”
7.1.
" 80 @ 110 (GPIO) Ne# w PAO ~ PA15 PBO ~ PB15 PCO ~ PC15
PDO~PD15 PEO~PE15 Y\ ;& i 1/ ¥Fw A @ GPIO o
T L Y A GPIO  :if T T /Hp
L~ EXTIN T T L A
GPIO o i1 w  (AFs)" v |71 A GPIO
7 "y b w - w ~] ¥ T A
@ GPIO "y ) w o F( a " a w A
@ GPIO Y w'r o awy M A v GPIO
i © z A
7.2. h
A 1 F L
A 0 “woa L
A @ i o Mow
A / ¥ a L
A B/ B ¥Fa
A 7 0 T da EXTI ’
A ~l F ’
A wo T F ’
A o A
7.3. w
@ o o "y Hae 328 L (GPIOX_CTLO/ GPIOX_CTL1) H @ 32
B (GPIOX_ISTAT, GPIOX_OCTL) u 8 ' " R
| ~ " GPIO ¥~ GPIO ¥~ AFIO ¥ AFIO FA
7-1. GPIO A
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7-1. GPIO
CTL[1:0] MD[1:0] OCTL
00 ba
- 01 b
" 00 a
" n - 10 0
nE " 10 1
3 00 ] 0o 1
(GPIO) 00: G
01 01: [ 10MHz o 1
10: 2MHz
w 0 r o
¥ 11: [ 50MHz
(AFIO) 1 ba
7-1. %110 o B W % Il/O o B A
7-1. % 1/O o B
Q B b ]
L¥ ¥
Q > jdd
F L ]_
"' F - vdd
ESDG
Vss
. h “LFT R 1/0 -
W ) q
CSS
- - XI:
- )
7.3.1. GPIO
B By ~ w Ny GPIO o -
- i (PUYW, (PD)  Avr BTy o ~ JTAG/Serial-Wired
Debug pins™ u PU/PD '
PA15 JTDIu:': ’
PA14 JTCKu 14 :
PA13 JTMSwu:': ’
PB4 NJTRSTu:': ’
PB3 JTDOwu A
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GPIO "y w ¥ *  GPIO w o v GPIO
o Wa” 3t |71 A 3t @ APB2 w
[ - (GPIOX_ISTAT)A
GPIO w F Ty 0 ¥ F ‘
T F (GPIOX_OCTL) v wt /o :: FA
GPIOx_OCTL B b b ® PQ Y Q1U[B Db
(GPIOx_BOP G 0 GPIOX BCk wBe 58" , W @ APB2
Q T 1B bi A
7.3.2. T /H»
0 T z° w34 T Yo w " A
7.3.3. w  (AF)
0 W AFIO GPIOx_CTLO/GPIOXx_CTL1 T CTLyv 4 “Ob10” “Ob11™
MDyB v v “0b01™ “Obl10” “Obl11”~ ~ o b w A o w No
; YA
7.3.4. -
GPIO w oo
A 0 ~“a
A~ 2t ¥ ’
A ko s @ APB2 w o " :
A F o A
7-2.  ~ 110 ~ A
7-2. ~
w -
- TVdd ESD G
. | [j 110
- - K|: [E
” 0 _l_Vss
7.3.5. ¥

GPIO y F
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A 0 " aq
A it n '
A F I o a
A % L Wwiood FV % L
WAlo G '
A % L Wwiiood FV % L "
Alo ¥ !
A 0 F L b~ Q" v’
A o b~ | 110 A
7-3. F /O o ¥ A
7-3. %
Q B b N
|_¥ ¥
Q . jdd
FoL || ]_
w ¥ o Vdd
> ’1 T :
ESDG
V?s
Y. 1/10 _
|
|
i [Q
L
1| vss
- |
-« ———————— ‘- ——————— ~<]¢ ————————— !
- b
7.3.6.
GPIO G !
A 1 '
A F o '
A o - '
A 0 ~ B wiiho
7-4 /10 o A
7-4.
ESD G
Y A 110
- >
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7.3.7. w  (AF)
W b P ~ GPIO o D W w [T 1 A
Y w '
A g w " a F oIl
A O .
A 0o "~ a '
A ~ 7 | ’
A 10 @ APB2 ~ . - :
A o b 1/ :
A o ¥ L b TN VA
7-5. w /1O o w A
7-5. w
F
Vdd
w * > F oL ] %_
Vdd
|| 7 [=
ESDG
Vss
Y. 1/10 L
CSS
w_ - |
- \|=
- B
7.3.8. [) w
@ /0 Y w T oew GPIO A
GPIO
GPIOx_CTLO/GPIOX_CTL1 T MDy B 4 0bOO ~ y 110 W T w
A MDy B w 0bOI 0b10 Obll CTLy® 4 0bOO0 GPIO ¥~ 0bo1
" GPIO F 110 u Fw A
w
GPIOx_CTLO/GPIOX_CTL1 T MDy B 4 0bOO ~ y 110 "
~w A GPIOx_CTLO/GPIOx_CTL1 T MDyB w 0bOI" 0bl10 Obill’
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CTLy® w 0b10 AF F~ O0blT AF F© e llO Ty W
Fw A
7.3.9. GPIO w
GPIO L yG 110 o A
G GPIOx_CTLO GPIOx_CTL1A 328 "~ GPIOx_LOCK"~
Ty /O o A ! GPIOX_LOCKT LKKB LKyB~
o B T [BYe B o B b k A ‘
Ta wo A
7.4. I/0 w
7.4.1.
W GPIO w a AFIO o ~ AFIO_PCFO /
AFIO_PCF1™ @ I/0 Y 4 b w A a 10 w
Ty B As ~ EXTI ~ AFIO_EXTISSX
0T He~ GPIO ~ y b EXTIT A
7.4.2.
A APBL o
A EXTI
A @ i 4 w
7.4.3. JTAG w
o H” GPIO o V| A
7-2. o H®
w GPIO o
JTMS PA13
JTCK PAl14
JTDI PA15
JTDO PB3
NJTRST PB4
Wl G GPIO o ~ Ty AFIO_PCFO T SWJ_CFG [2:0
Wb vAi + a B A
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7-3. )
SWJ_CFG ) SWJ I/0 Ne
[2:0] ° PA13/ | PAl4/ | PA15/ PB3/ JTDO PB4/
JTMS | JTCK | JTDI NJTRST
000 JTAG-DP( B ) o} o o ! 0
001 JTAG-DP » NJTRST o} o o ! X
010 JTAG-DP” X X X X X
it
7.4.4. TIMER AF
7-4. TIMERO w
TIMERO_REMAP[1:0] | TIMERO_REMAP[1:0] | TIMERO_REMAP[1:0]
W =A000 () =A01Ne () =A1mo (W
TIMERO_ETI PA12 PE7
TIMERO_CHO PA8 PE9
TIMERO_CH1 PA9 PE11
TIMERO_CH2 PA10 PE13
TIMERO_CH3 PA11 PE14
TIMERO_BKIN PB12 PA6 PE15
TIMERO_CHO_ON PB13 PA7 PES
TIMERO_CH1_ON PB14 PBO PE10
TIMERO_CH2_ON PB15 PB1 PE12
1. G b flash a YA
7-5. TIMER1 w
TIMER1_REMAP | TIMER1_REMAP |TIMER1_REMAP | TIMER1_REMAP
w [1: 0] = [1: 0] = [1: 0] [1: 0] =
( ) (N ) (N ) (n )
TIMER1_CHO/TIMER
L ETI® PAO PA15 PAO PA15
TIMER1_CH1 PAL PB3 PAL PB3
TIMER1_CH2 PA2 PB10
TIMER1_CH3 PA3 PB11
1. G b flash a YA
7-6. TIMER2 w
TIMER2_REMAP[1:0] TIMER2_REMAPJ[1:0] TIMER2_REMAP[1:0]
W =A000 () =A10MNe () =A1mo (OO
TIMER2_CHO PA6 PB4 PC6
TIMER2_CH1 PA7 PB5 PC7
TIMER2_CH2 PBO PC8
TIMER2_CH3 PB1 PC9
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1. G b flash a YA
7-7. TIMER3 w
w TIMER3_REMAP =0 TIMER3_REMAP = 1®
TIMER3_CHO PB6 PD12
TIMER3_CH1 PB7 PD13
TIMER3_CH2 PBS PD14
TIMER3_CH3 PB9 PD15
1. G b flash a YA
7-8. TMER4 w
w TIMER4CH3_REMAP =0 TIMER4CH3_REMAP =1
IRC40K p b
TIMER4_CH3 TIMER4 CH3 b PA3 TIMER4 CH3 -~ TG
1. G b flash a YA
7.45. USART AF
a AFIO o 0 (AFIO_PCF0)A

7-9. USARTO w

w USARTO_REMAP =0 USARTO_REMAP =1
USARTO_TX PA9 PB6
USARTO_RX PA10 PB7

7-10. USART1 w

w USART1_REMAP =0 USART1_REMAP =1 @
USART1_CTS PAO PD3
USART1_RTS PA1 PD4
USART1_TX PA2 PD5
USART1_RX PA3 PD6
USART1_CK PA4 PD7

7-11. USART2  w
USART2_REMAP[1:0] | USART2_REMAP[1:0] | USART2_REMAP[1:0]
W “h006 () SRO1MNe () —h1mo (O

USART2_TX PB10 PC10 PD8
USART2_RX PB11 PC11 PD9
USART2_CK PB12 PC12 PD10
USART2_CTS PB13 PD11
USART2_RTS PB14 PD12

G 64 100 A

¢ 100 A
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7.4.6. 12C0 w
a AFIO o 0 (AFIO_PCF0)A
7-12.12C0 w
w 12C0_REMAP =0 12C0_REMAP =1
12C0_SCL PB6 PB8
12C0_SDA PB7 PB9
7.4.7. SPIO w
a AFIO o 0 (AFIO_ PCF0)A
7-13.SPI0 w
w SPI0O_REMAP =0 SPI0O_REMAP =1
SPIO_NSS PA4 PA15
SPI0_SCK PA5 PB3
SPIO_MISO PAG PB4
SPI0O_MOSI PA7 PB5
7.4.8. SPI2/1252 w
a AFIO o O(AFIO_PCF0)A
7-14.SPI2/12S2  w
w SPI2_REMAP =0 SPI2_REMAP =1
SPI2_NSS/ 12S2_ WS PA15 PA4
SPI2_SCK/12S2_CK PB3 PC10
SPI2_MISO PB4 PC11
SPI2_MOSI/12S2_SD PB5 PC12
7.4.9. CANO w
¥ * CANO H~ Y [ o A o B o DA 6 o D b
L 64 TA
7-15.CANO  w
® CANO_REMAP[1:0] | CANO_REMAP[1:0] | CANO_REMAP[1:0]
w
=A000o =h1® o =h1@ o
CANO_RX PA11 PBS8 PDO
CANO_TX PA12 PB9 PD1
1. PDO PD1b [ OSC_IN OSC_OuT ~ G 100 A

b G 36

A
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7.4.10. CAN1 w
CAN1 Gt * H” ! A
7-16. CAN1 w
w CAN1_REMAP =i ( CAN1_REMAP =11
CAN1_RX PB12 PB5
CAN1_TX PB13 PB6
7.4.11. CLK AF
LXTAL ” R* OSC32 IN OSC32 OUT Nez™ y A /10 o PCl4
PC15A LXTAL n & i ow A
1. 18w T~ ~ MM VBAT: "~ bag VDDt ~~
PC14/PC15b ow -~ v W A
2. a M I A
7-17. OSC32
w LXTAL= ON LXTAL= OFF
PC14 OSC32_IN PC14
PC15 0SC32_0uT PC15
HXTAL OSC_IN/JOSC OUT™ Y A /0O o PDO/PD1A
7-18. OSC
w HXTAL= ON HXTAL= OFF
PDO OSC_IN PDO
PD1 OSC_OouT PD1
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7.5. GPIO
AFIO " 0x4001 0000
GPIOA " 0x4001 0800
GPIOB * 0x4001 0C00
GPIOC " 0x4001 1000
GPIOD " 0x4001 1400
GPIOE " 0x4001 1800
7.5.1. o L 0 (GPIOx_CTLO, x=A..E)
Z ' 0x00
B v' 0x4444 4444
7 (328) A
31 30 29 28 27 26 25 23 22 21 20 19 18 17 16
‘ CTL7[1:0] ‘ MD7[1:0] ‘ CTL6[1:0] ‘ MDB6[1:0] ‘ CTL5[1:0] ‘ MD5[1:0] ‘ CTLA4[1:0] ‘ MD4[1:0]
rw w w rw I\ w rw w
15 14 13 12 11 10 9 0
‘ CTL3[1:0] ‘ MD3[1:0] ‘ CTL2[1:0] ‘ MD2[1:0] ‘ CTL1[1:0] ‘ MD1[1:0] ‘ CTLO[1:0] ‘ MDO[1:0]
rw w w rw I\ w rw w
BB
31:30 CTL7[1:0] Port 7 B
B p B A
& CTLO[1:0]
29:28 MD7[1:0] Port 7 B
B p B A
& MDO[1:0]
27:26 CTL6[1:0] Port 6 B
B p B A
& CTLO[1:0]
25:24 MD6[1:0] Port 6 B
B p B A
& MDO[1:0]
23:22 CTL5[1:0] Port 5 B
B p B A
& CTLO[1:0]
21:20 MD5[1:0] Port 5 B
B p B A
& MDO[1:0]
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19:18

17:16

15:14

13:12

11:10

9:8

7:6

5:4

3:2

1.0

CTLA4[1:0]

MDA4[1:0]

CTL3[1:0]

MD3[1:0]

CTL2[1:0]

MD2[1:0]

CTL1[1:0]

MD1[1:0]

CTLO[1:0]

MDO[1:0]

Port 4

B

a

b

B
B

p>3)

CTLO[1:0]

Port 4

B

a

b

MDO

Port 3

B

a

b

B
B

[1:0]

>

B
B

p>3)

CTLO[1:0]

Port 3

B

a

b

MDO

Port 2

B

a

b

B
B

[1:0]

>

B
B

p>3)

CTLO[1:0]

Port 2

B

a

b

MDO

Port 1

B

a

b

B
B

[1:0]

>

B
B

p>3)

CTLO[1:0]

Port 1

B

a

b

MDO

Port O

00
or

b

10 ::

11

¥

00
or
10
11

o

B
B

[1:0]

>

B

B A
( MD[1:0] =00)

( MD[1:0] >00)

GPIO Ed

GPIO

AFIO
AFIO

Port 0

B

00

Ed
Ed
Ed

B
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or ¥ N 10MHz
10 ¥ N 2MHz
11 ¥ N 50MHz
7.5.2. o L 1 (GPIOx_CTL1, x=A..E)
Z ' 0x04

B v' 0x4444 4444

7 (328) A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ CTL15[1:0] | MD15[1:0] ‘ CTL14[1:0] ‘ MD14[1:0] ‘ CTL13[1:0] ‘ MD13[1:0] ‘ CTL12[1:0] ‘ MD12[1:0]
w w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ CTL11[1:0] I MD11[1:0] ‘ CTL10[1:0] ‘ MD10[1:0] ‘ CTL9[1:0] ‘ MD9[1:0] ‘ CTL8[1:0] ‘ MD8[1:0]
w w w w w w w w
B /B
31:30 CTL15[1:0] Port 15 B
B p B A
& CTLO[1:0]
29:28 MD15[1:0] Port 15 B
B p B A
& MDO [1:0]
27:26 CTL14[1:0] Port 14 B
B p B A
& CTLO[1:0]
25:24 MD14[1:0] Port 14 B
B p B A
& MDO[1:0]
23:22 CTL13[1:0] Port13 B
B p B A
& CTLO[1:0]
21:20 MD13[1:0] Port 13 B
B p B A
& MDO[1:0]
19:18 CTL12[1:0] Port 12 B
B p B A
& CTLO[1:0]
17:16 MD12[1:0] Port 12 B
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B p B A
& MDO[1:0]
15:14 CTL11[1:0] Port 11 B
B p B A
&  CTLO[1:0]
13:12 MD11[1:0] Port 11 B
B p B A
& MDO[1:0]
11:10 CTL10[1:0] Port 10 B
B p B A
& CTLO[1:0]
9:8 MD10[1:0] Port10 g
B p B A
& MDO[1:0]
7:6 CTL9[1:0] Port 9 B
B p B A
& CTLO[1:0]
5:4 MD9[1:0] Port 9 B
B p B A
& MDO [1:0]
3:2 CTL8[1:0] Port 8 B
B p B A
& CTLO[1:0]
1:0 MD8[1:0] Port 8 B
B p B A
& MDO[1:0]
7.5.3. 0 - (GPIOX_ISTAT, x=A..E)
Z ' 0x08
B v ' 0x0000 XXXX
7 (328 ) A
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

‘ ISTAT15 ‘ ISTAT14 | ISTAT13 ‘ ISTAT12 ‘ ISTAT11 ‘ ISTAT10 ‘ ISTAT 9 ‘ ISTAT 8 ‘ ISTAT 7 ‘ ISTAT 6 ‘ ISTAT 5 | ISTAT 4 ‘ ISTAT 3 | ISTAT 2 ‘ ISTAT 1 ‘ ISTAT O |

r r

r r r r r r r r r r r r r r
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B /B

31:16 G G B v
15:0 ISTATY o - B (y=0..15)
B p B A
(0} T HT oy
1 T HT v
7.5.4. o ¥ L (GPIOx_OCTL, x=A..E)
Z ' 0x0C
B v ' 0x0000 0000
7 (328) A
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
‘OCTLlS ‘ OCTL14 ‘ OCTL13 ‘ OCTL12 ‘ OCTL11 ‘ OCTLlO‘ OCTL9 ‘ OCTL8 ‘ OCTL7 ‘ OCTL6 ‘ OCTL5 ’ OCTL4 ‘ OCTL3 ’ OCTL2 ‘ OCTL1 ‘ OCTLO |
rw w w rw w w rw I\ rw I\ rw rw w rw w w
BB
31:16 G G By
15:0 OCTLy o % LB (y=0.15)
B p B A
0 Fv
¥
7.5.5. o B D (GPIOXx_BOP, x=A..E)
Z ' 0x10
B v ' 0x0000 0000
7 (328) A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ CR15 ‘ CR14 ‘ CR13 ‘ CR12 ‘ CR11 ‘ CR10 ‘ CR9 ‘ CR8 ‘ CR7 ‘ CR6 ‘ CR5 ‘ CR4 ’ CR3 ’ CR2 ’ CR1 | CRO |
w w w w w w w w w w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘ BOP15 ‘ BOP14 ‘ BOP13 ‘ BOP12 ‘ BOP11 ‘ BOP10 ‘ BOP9 ‘ BOP8 ‘ BOP7 ‘ BOP6 ‘ BOPS ‘ BOP4 | BOP3 | BOP2 | BOP1 | BOPO |

w w w w w w w

w w w w w w w w w

31:16 CRy 0 B y(y=0..15)
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GigaDevice
B p B A
0 OCTLyB i
1 OCTLyP w O
15:0 BOPy o B B y(y=0..15)
B p B A
0 OCTLy B t
1 OCTLyP w 1
7.5.6. B (GPIOx_BC, x=A..E)
Z ' 0xl14
B v ' 0x0000 0000
7 (328) A
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
‘ CR15 ‘ CR14 ‘ CR13 ‘ CR12 ‘ CR11 ‘ CR10 ‘ CR9 ‘ CR8 ‘ CR7 ‘ CR6 ‘ CR5 ’ CR4 ‘ CR3 ’ CR2 ‘ CR1 ‘ CRO |
w w w w w w w w w w w w w w w w
BB
31:16 G G B v
15:0 CRy 0 B y(y=0..15)
B p B A
0 OCTLy B i
' OCTLy B
7.5.7. o (GPIOXx_LOCK, x=A..E)
Z ' 0x18
B v ' 0x0000 0000
7 (328 ) A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| : [ |
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ LK15 ‘ LK14 | LK13 ‘ LK12 ‘ LK11 ‘ LK10 ‘ LK9 ‘ LK8 ‘ LK7 ‘ LK6 ‘ LK5 | LK4 ‘ LK3 | LK2 ‘ LK1 ‘ LKO |
w w w w w w w w w w w w w w w w
B /B
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31:17 G G By
16 LKK !
B a LockKeyQ v © A
0 GPIO_LOCK 0
1 [W® MCU B |F° GPIO_LOCK
LOCK KeyQ 1"
Q1YQ0YQ1lY O0Y 1
" LOCKKeyQ | T LK[15:0] v G A
15:0 LKy 0 B y(y=0..15)
B p B A
o} o B
1 LKKB 1~ o B
7.5.8. He L (AFIO_EC)
Z ' 0x00
B v ' 0x0000 0000
7 (328) A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
\ c
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G ‘ EOE ‘ PORT[2:0] PIN[3:0]
w w w
B /B
31:8 G G B v
7 EOE Hp ¥ a
B p B A B~ RISC-V  EVENTOUT ¥ [
PORT[2:0] PIN[3:0]8 /0o A
6:4 PORT[2:0] Hep F o
"B p B A G ¥ RISC-V EVENTOUTH~ o A
000 o A
001" o B
010 o C
011 o D
100 o E
3.0 PIN[3:0] Hip F
© B p B A 6 ¥ RISC-V EVENTOUTH" A
0000 0
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ooo1
0010 2
é
1111 15
7.5.9. AFIO o 0 (AFIO_PCFO0)

Z ' 0x04
B v ' 0x0000 0000

7 (328 ) A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TIMER1 TIMER4C
G ITIL_REM SPERE SWJ_CFG[2:0] G CANILRE G H3_
MAP MAP
AP REMAP
w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PD01_RE TIMER3_ TIMER2_REMAP[1:0 TIMER1_REMAP[1:0 TIMERO_REMAP[1:.0 USART2_REMAP[1: USART1_ USARTO_ I2CO_RE SPIO_RE
CANO_REMAP[1:0]
MAP REMAP ] ] ] 0] REMAP  REMAP MAP MAP
w w w w w w w w w w w
B /B
31:30 G G By
29 TIMER1ITI1_REMAP TIMERL1 p 01
B p B L TIMERL_ITIL p
0 TIMERLITILp [v
1" TIMERL_ITI1 p [ USB OTG SOF ©F 6 %
28 SPI2_REMAP SPI2/12S2
B p B A
0" (SPI2_NSS-12S2_WS/PA15, SPI2_SCK-12S2_CK/PB3,
SPI2_MISO/PB4, SPI2_MOSI-I2S_SD/PB5)
1" n (SPI2_NSS-1252_WS/PA4, SPI2_SCK-12S2_CK/PC10,
SPI2_MISO/PC11, SPI2_MOSI-I2S_SD/PC12)
o Bo *” YT it 1 TuG BA
27 G G By
26:24 SWJ_CFG[2:0] v JTAG
) ‘B Hv A @ SWJ w /00 ASWJ
Y JTAG™ JTAG RISC-V o A B
SWJ Wy JTMSATCK 3t O H" a JTAG
A
000 JTAG-DP B ~
001' JTAG-DP » NJTRST
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010 JTAG-DP
i H
23 G G By
22 CAN1_REMAP CAN1 o
B p B
0 " CAN1_RX/PB1Z CAN1_TX/PB13~
1 " CAN1_RX/PB5 CAN1_TX/PB6~
21:17 G G By
16 TIMER4CH3_IREMA TIMER4 3p
P B p B * L TIMER4_CH3 p A BB
TIMER4_CH3b PA3 A B B ~ TIMER4_CH3bL IRC40K p
6 IRC40K %oA
' B 7 * T A
15 PD01_REMAP Port DO/Port D1 [ OSC_IN/JOSC_OUT
B p B A
o
1 PDO [ OSC_IN" PD1 [ OSC_ouT
14:13 CANO_REMAP [1:0] CANO o
B p B A
00 " CAN_RX/PA11" CAN_TX/PA12~
01 a
100 Ne " CAN_RX/PBS CAN_TX/PB9~
11 n " CAN_RX/PDO CAN_TX/PD1~
12 TIMER3_REMAP TIMER3
B p B A
0 (TIMER3_CHO0/PB6, TIMER3_CH1/PB7,TIMER3_CH2/PBS,
TIMER3_CH3/PB9)
1 n (TIMER3_CHO0/PD12, TIMER3_CH1/PD13,TIMER3_CH2/PD14,

TIMER3_CH3/PD15)

11:10 TIMER2_ TIMER2
REMAP[1:0] "B p B A

00: (TIMER2_CHO/PA6,TIMER2_CH1/PA7,TIMER2_CH2/PBO,
TIMER2_CH3/PB1)

01: a

10:  Ne (TIMER2_CHO0/PB4,TIMER2_CH1/PB5,TIMER2_CH2/PBO,
TIMER2_CH3/PB1)

11: (TIMER2_CHO/PC6,TIMER2_CH1/PC7,TIMER2_CH2/PC8,

TIMER2_CH3/PC9)

9:8 TIMER1_REMAP TIMER1
[1:0] ‘B p B A
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00" "~ TIMER1_CHO/ TIMER1_ETI/PAO” TIMER1_CHI1/PAl1”
TIMER1_CH2/PA2,TIMER1 CH3/PA3”
01 Ne ~ TIMER1_CHO/ TIMER1_ETI/PA15 TIMER1_CH1/PB3
“ TIMER1_CH2/PA2,TIMER1_CH3/PA3~
10° Ne ~ TIMER1_CHO/ TIMER1_ETI/PAO™ TIMER1 _CH1/PALl~
TIMER1_CHZ2/PB10,TIMER1_CH3/PB11~
11" n ~ TIMER1_CHO/ TIMER1_ETI/PA15" TIMER1_CH1/PB3~
TIMER1_CH2/PB10° TIMER1_CH3/PB11”
7:6 TIMERO_REMAP TIMERO
[1:0] "B p B A
00 ~ TIMERO_ETI/PA1Z TIMERO_CHO/ PA8 TIMERO_CH1/PAY
TIMERO_CH2/PA10 ~ TIMERO_CH3/PA11 ~ TIMERO_BKIN/PB12 ~
TIMERO_CHO_ON/PB13 TIMERO CH1 ON/PB14 TIMERO CH2 ON/PB15"
01 No ~ TIMERO_ETI/PA1Z TIMERO_CHO/ PA8 TIMERO_CH1/PAY
TIMERO_CH2/PA10 ~ TIMERO_CH3/PA11 ~ TIMERO_BKIN/PA6 ~
TIMERO_CHO_ON/PA7 TIMERO_CH1 ON/PBO° TIMERO_CH2_ON/PB1”
10 a
11 n ~ TIMERO_ETI/PE7 TIMERO_CHO/PE9 TIMERO_CHI1/PE1Y
TIMERO_CH2/PE13 ~ TIMERO_CH3/PE14 ~ TIMERO_BKIN/PE15 ~
TIMERO_CHO_ON/PES TIMERO_CH1 _ON/PE10° TIMERO_CH2_ON/PE12”
54 USART2_REMAP[1: USART2
0] C B p B A
00 " USART2_TX/PB10 USART2_RX/PB11" USART2_CK/PB1Z
USART2_CTS/PB13 USART2_RTS/PB14~
01 Neo " USART2_TX/PC10° USART2_RX/PC11 USART2_CK/PC1Z
USART2_CTS/PB13 USART2_RTS/PB14~
10 a
1 n " USART2_TX/PD8 USART2_RX /PD9 USART2_CK/PD10
USART2_CTS/PD11" USART2_RTS/PD12”
3 USART1_REMAP USART1
B p B A
(o) "~ USART1 _CTS/PAO0" USART1 RTS/PA1" USART1_TX/PA2
USART1 RX/PA3 USART1 _CK/PA4™
1 "~ USART1_CTS/PD3” USART1 RTS/PD4~ USART1_TX/PD5”
USART1 _RX/PD6 USART1l CK/PD7”
2 USARTO_REMAP USARTO
B p B A
0} " USARTO_TX/PA9 USARTO_RX/PA10”
1 " USARTO_TX/PB6 USARTO_RX /PB7~
1 12C0_REMAP 12C0
B p B A
o) " 12C0_SCL/PB6 12C0_SDA /PB7”
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7.5.10.

31 30

SPI0_REMAP

EXTI

Z ' 0x08

1 " 12C0_SCL/PBS 12C0O_SDA /PB9”

SPIO

B p B A

0 " SPIO_NSS/PA4 SPIO_SCK /PA5 SPIO_MISO /PA6
SPI0_MOSI /PAT”

i\ " SPIO_NSS/PA15 SPIO_SCK/PB3 SPIO_MISO /PB4
SPI0_MOSI /PB5™

0 (AFIO_EXTISSO)

B v 0x0000 0000

29 28 27

(328) A

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

‘ EXTI3_SS[3:0]

EXTI2_SS[3:0] EXTI1_SS[3:0] EXTIO_SS[3:0]

w w w

11:8

7:4

EXTI3_SS[3:0]

EXTI2_SS[3:0]

EXTI1_SS[3:0]

G B v

EXTI 3
0000' PA3
0001' PB3
0010 PC3
0011' PD3
0100 PE3
ir

(0]
b~

EXTI 2
0000 PA2
0001 PB2
0010 PC2
0011 PD2
0100 PE2
i

o
>

EXTI1

0000 PAl
0001 PB1
0010 PC1
0011 PD1
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3.0

7.5.11.

31 30

EXTIO_SS[3:0]

EXTI

z

0x0C

0100 PE1
[ G

EXTIO
0000° PAO
0001° PBO
0010° PCO
0011 PDO
0100° PEO
i

o

B v 0x0000 0000

29 28

(328) A

26 25

A

>

(AFIO_EXTISS1)

24

23

22 21

20

19

18 17

16

15 14

13 12

10 9

6 5

2 1

‘ EXTI7_SS[3:0]

EXTI6_SS[3:0]

EXTI5_SS[3:0]

EXTI4_SS[3:0]

w

w

w

w

31:16

15:12

11:8

7:4

G

EXTI7_SS[3:0]

EXTI6_SS[3:0]

EXTI5_SS[3:0]

G B
EXTI7
0000 PA7
0001 PB7
0010 PC7
0011 PD7

01000 PE7
[

(0]

EXTI 6
0000 PA6
0001 PB6
0010 PC6
0011 PD6
0100 PE6
[

o

EXTIS
0000 PAS5
0001 PB5

b~

>
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0010 PC5
0011 PD5
0100 PE5
i G A

3.0 EXTI4_SS[3:0] EXTI 4
0000' PA4
0001° PB4
0010 PC4
0011 PD4
0100' PE4
i

o
>

7.5.12. EXTI 2 (AFIO_EXTISS?2)

Z ' 0x10
B v 0x0000 0000

7 (328) A

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

EXTI11_SS[3:0] EXTI10_SS[3:0] EXTI9_SS[3:0] EXTI8_SS[3:0]

w rw rw w

31:16 G G v

15:12 EXTI11_SS[3:0] EXTI 11
0000 PA11
0001' PB11
0010 PC11
0011' PD11
0100 PE11
ir G A

11:8 EXTI10_SS[3:0] EXTI 10
0000 PA10
0001 PB10O
0010 PC10
0011 PD10
0100 PE10
i G A

74 EXTI9_SS[3:0] EXTI9
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3.0

7.5.13.

31 30

EXTI8_SS[3:0]

EXTI

z

0000
ooor
0010
oo1r
0100
[

PA9
PB9
PC9
PD9
PE9

(0]

EXTI 8
0000
0001
0010
0011
0100
it

PA8
PB8
PC8
PD8
PE8

o

0x14

B v 0x0000 0000

29 28

(328) A

27 26 25

>

>

(AFIO_EXTISS3)

24 23 22 21 20 19

18 17

16

15 14

13 12

11 10 9

8 7 6 5 4 3

2 1

EXTI15_SS[3:0]

EXTI14_SS[3:0]

EXTI13_SS[3:0]

EXTI12_SS[3:0]

w

rw

rw

w

31:16

15:12

11:8

G

EXTI15_SS[3:0]

EXTI14_SS[3:0]

G B v

EXTI 15
0000 PA15
0001' PB15
0010 PC15
0011' PD15
0100 PE15
ir G

EXTI 14

0000 PAl4
0001 PB14
0010 PC14
0011 PD14
0100 PE14

A
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7:4

3.0

7.5.14.

31 30

EXTI13_SS[3:0]

EXTI12_SS[3:0]

AFIO o

Z v

0ox1C

EXTI 13

0000 PA13
0001 PB13
0010 PC13
0011 PD13
0100 PE13
i G A
EXTI 12

0000: PA12
0001: PB12
0010: PC12
0011: PD12
0100: PE12
i G A

1 (AFIO_PCF1)

B v ' 0x0000 0000

29 28

27

(328 ) A

26 25 24 23 22 21 20 19

18

17

16

15 14

13 12

11

10 9 8 7 6 5 4. 3

EXMC_N

ADV

B /B

31:11

10

9:0

G

EXMC_NADV

G B v

EXMC_NADV b
B p B - L -
0 NADVH" [ E( v)

1 NADVH~ “ /0 Y Girt A

EXMC_NADV H”

G B v
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8. O i\ "H CRC"
8.1.
Oo W o Ty E
A
CRC 1 "Ha 328 CRC A
8.2. h
A 328 1l F A 328 i T 2 il 4e
AHB '
A b " 88 TTYLi T Ky a
A * O0x4C11DB7
X3 AX2 &x2 X2 AX AXE AKX T e X+ 1
32B CRC Ly CRC A
8-1. CRC 1 "H
— - - (328 )
CRC 11 'H
0x4C11DB7
AHB
]
¥F
C——— — ¥ (328 )
——— — (8P )
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8.3. w
A CRC {'H Y 328 * CRC_DATA 1 O
A
b ) CRC_CTL CRC_DATA “CRC {'H
G o kW CRC_DATA T A
G 328 * CRC 4@ AHB A T w328 "
* AHB bw A
A L 3, e 8B CRC_FDATAA

CRC_FDATAL CRC " kv R 7Y Q bA
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8.4. CRC
CRC " 0x4002 3000
8.4.1. "~ CRC_DATA"
Z ' 0x00
B v' OXFFFF FFFF
7 ~ o328 7
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ DATA [31:16]
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ DATA[15:0]
w
B /B
31:0 DATA[31:0] CRC B
p” T Q
G - i Q" 4" Ay Q~ b
T oow b [ CRC A
8.4.2. "~ CRC_FDATA"
Z ' 0x04
B v ' 0x0000 0000
7 ~ 328 7
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 FDATA[7:0]
w
B /B
31:8 G G B v
7:0 FDATA[7:0] B
p” T Q
BI)CRC 7A KVJI-T GJI-TKV A bT
CRC_CTL A
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8.4.3. L " CRC_CTL"”
Z ' 0x08
B v ' 0x0000 0000
7 ~ 328 7
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
‘ 6 | RST |
rs
BB
31:1 G G B v
0 RST B 17 y B CRC_DATA - i v u OXFFFFFFFF p
p A B CRC_FDATA A
p~ 7 QA
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9. U L ~ DmA~
9.1.
DMA L LW D O H 0 O 4 D Ny
CPU Y g CPU™ YF i1 w :': A DMA 12 @
" DMAO 7 * DMAl 5e A @ W @ @
U ADMA L p W@ e 2 @ DMA ne A
DMA L RISC-V p A DMA CPU * DMA
Ty CPU 3 @ A ey ® Ne DMA
L CPU - y GCPU | WA A
9.2. h
A D " l [ 65536
A 12a Y F @ - " DMAO 7@ * DMAl1 5 -
A  AHB APB ;! SRAM "~ Ybu ’
A @ p DMA '
A pné¢ "~ vaTa a pna TovTn® ~
A O D - ' S T
A O D
A D :
A [0 0O | R U RV D
A @ 3 Hp T
A T a A
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9.3.
9-1. DMA
AHB slave
DMA interface
Configuration <
n
\ 4
peri_req > Channel 6 AHB
= Y X B _master
peri_rec :! Channel 2 v NI E = M;‘Stter (‘mi
8 or
er req ;! Channel 1 ¥ Ny -
peri_req Channel 0 s
Memory control
state & counter >
management .
Peripheral control — Arbiter
state & counter >
management
Transfer >
request
9-1. DMA * DMA L 4 Ne
~ AHB T o DMA
~ AHBh o D
~ e DMA ne
9.4. w
9.4.1. DMA b
DMAD NewH  b' ¢ 5 " H 0 [ AbmA L
¢ DMA_CHxPADDR3Z DMA_CHXMADDRA DMA_CHXCTL v now b
/ A DMA_CHXCNT G Lo A DMA_CHxCTL
PWIDTH MWIDTHE _ 0 ) N1 "A
X  DMA_CHXCNT vu & § PNAGA MNAGAB B A PWIDTH
MWIDTH \ " DMAD b 9-1. DMA © DA
9-1. DMAD b
D D b

32 bits 32 hits 1: Read B3B2B1B0[31:0] @0x0
2: Read B7B6B5B4[31:0] @0x4

3: Read BBBAB9B8[31:0] @0x8

1: Write B3B2B1B0[31:0] @0x0
2: Write B7B6B5B4[31:0] @0x4
3: Write BBBAB9B8[31:0] @0x8
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D D b
4; Read BFBEBDBC[31:0] @OxC | 4: Write BFBEBDBC[31:0] @0xC
32 bits 16 bits 1: Read B3B2B1B0[31:0] @0x0 1: Write B1BO[7:0] @0x0
2: Read B7B6B5B4[31:0] @0x4 2: Write B5B4[7:0] @0x2
3: Read BBBAB9B8[31:0] @0x8 3: Write B9B8[7:0] @0x4
4: Read BFBEBDBCJ[31:0] @0xC 4: Write BDBC[7:0] @0x6
32 bits 8 bits 1: Read B3B2B1B0[31:0] @0x0 1: Write BO[7:0] @0x0
2: Read B7B6B5B4[31:0] @0x4 2: Write B4[7:0] @0x1
3: Read BBBAB9B8[31:0] @0x8 3: Write B8[7:0] @0x2
4: Read BFBEBDBCJ[31:0] @0xC 4: Write BC[7:0] @0x3
16 bits 32 bits 1: Read B1BO0[15:0] @0x0 1: Write 0000B1B0[31:0] @0x0
2: Read B3B2[15:0] @0x2 2: Write 0000B3B2[31:0] @0x4
3: Read B5B4[15:0] @0x4 3: Write 0000B5B4[31:0] @0x8
4: Read B7B6[15:0] @0x6 4: Write 0000B7B6[31:0] @0xC
16 bits 16 bits 1: Read B1BO0[15:0] @0x0 1: Write B1B0[15:0] @0x0
2: Read B3B2[15:0] @0x2 2: Write B3B2[15:0] @0x2
3: Read B5B4[15:0] @0Ox4 3: Write B5B4[15:0] @0x4
4: Read B7B6[15:0] @0x6 4: Write B7B6[15:0] @0x6
16 bits 8 bits 1: Read B1B0[15:0] @0x0 1: Write BO[7:0] @0x0
2: Read B3B2[15:0] @0x2 2: Write B2[7:0] @0x1
3: Read B5B4[15:0] @0Ox4 3: Write B4[7:0] @0x2
4: Read B7B6[15:0] @0x6 4: Write B6[7:0] @0x3
8 bits 32 bits 1: Read BO[7:0] @0x0 1: Write 000000B0[31:0] @0x0
2: Read B1[7:0] @0x1 2: Write 000000B1[31:0] @Ox4
3: Read B2[7:0] @0x2 3: Write 000000B2[31:0] @0x8
4: Read B3[7:0] @0x3 4: Write 000000B3[31:0] @0xC
8 bits 16 bits 1: Read BO[7:0] @0x0 1, Write 00B0[15:0] @0x0
2: Read B1[7:0] @0x1 2, Write 00B1[15:0] @0x2
3: Read B2[7:0] @0x2 3, Write 00B2[15:0] @0x4
4: Read B3[7:0] @0x3 4, Write 00B3[15:0] @0x6
8 bits 8 bits 1: Read BO[7:0] @0x0 1, Write BO[7:0] @0x0
2: Read B1[7:0] @0x1 2, Write B1[7:0] @0x1
3: Read B2[7:0] @0x2 3, Write B2[7:0] @0x2
4: Read B3[7:0] @0x3 4, Write B3[7:0] @0x3
DMA_CHxCNT CNTB CHENB B '|= T Lo A D
T~ CNTB \Y; D A
DMA_CHXxCTL CHEN B " YA DMAD
A CHEN B DMAD - a CHENB Ny e
~ a DMA [ ” b~ + DMA
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a DMA L g "

L b~ ¢t DMA W
DA
A CHENB ~ DMAD T H K b |FBa DMA
“tbw 0Oky DVMAD A
9.4.2.
WG b “DMA L T "% U L~ - H~
H™
~ H 0F" % 0 ’
~ H* ' DMA L v DMA L 0 AHB o’ A
9-2. LT v DMA L ¢ H LA
9-2. L
Peripheral is ready to transmit Peripheral releases the
or receive data, and assert the request signal when it receives ivheral | h
request signal to DMA the acknowledge signal P?}r]ls nzrxat r:;ggsfs
Peripheral <3 - 4// {’eripheral
request >< Peripheral request >< ></ request
Wait the DMA bus idle and The DMA controller deasserts
other higher priority channels the acknowledge signal when
to have been processed it receives low request signal
DMA L
Acknowledge \T/ / X‘Q\MA aCk"OW'EdgeX/
The corresponding channel has
the highest priority and the DMA
controller sents an AHB command
to access the peripheral
9.4.3. ®2
DMA L W [ @ T e neg  _
W @ An & A PN " n® 0
~ PN * Nwd ~ v T A"y DMA_CHXCTL PRIOB
A
~ pne i pne - T no Ao 0
2w pn® 0 n® G 2A
9.4.4.
U] H ' A DMA_CHxCTL
PNAGA MNAGA B U] A
T W WA " DMA_CHxPADDR DMA_CHxMADDR™A
T Aw o ]

E v T Z 47 aevib_eo D

>
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9.45.
( ADC YA DMA_CHXxCTL CMEN B
B™ vy a A
T DMAD “CNTv v ~§ D By 1A
DMA v W T a B" DMA_CHxCTL CHENB ~ 0A
9.4.6. o [ ©
DMA_CHxCTL M2MB B ™ y g o [ © A 1~ DMA
D b H* AW DMA _CHxCTL CHEN B 1 DMA
“ D * [ DMA_CHXCNT [ 0 DMA wA A
9.4.7.
T W DMA b Y ¥ b
1. & CHENB~ w 1 a = BA CHENw 0 ~ W
DMA D A
2. DMA_CHxXCTL M2MT DIRB ~ D A
3. DMA_CHXxCTL CMENB ~ a A
4. DMA_CHXxCTL PRIOB ~ pnd A
5. DMA_CHxCTL O D yi O
A
6. DMA_CHxCTL D T ~“npD T "D T a BA
7. DMA_CHxPADDR A
8. DMA_CHxMADDR o A
9. DMA_CHXCNT D A
10. DMA_CHXxCTL CHENB 1 a DMA A
9.4.8. T
@ DMA Waf T AT He 2 © D T AD D
A
WeT H® DMA_INTF T F B~  DMA_INTC T F
B~  DMA_CHxXCTL T F a BPA_92. T Hw» i T A
9-2. T Hw
B B B
T H» 2
DMA_INTF DMA_INTC DMA_CHxCTL
D FTFIF FTFIFC FTFIE
AD HTFIF HTFIFC HTFIE
D ERRIF ERRIFC ERRIE
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DMA T 9-3.DMAOQ ¥ YKy T a 7 H
p v T A
9-3.DMAT
FTFIFX—>|
and
FTFIEX—>
>
HTFIFx—> \
and > Or CHXINTF—>
HTFIEX—>| /
——>
—ERRIFX—>
and
—ERRIEX—>
vy " DMAO x=0..6 DMA1 x=0..4"
9.4.09. DMA
@ [ W« DMA A’ H~ ~ DMAA
9-4. DMAO 9-5. DMA1 A @
Ty " A G W - W @
A 9-3. DMAO ¥ 1 €3 DMAO @ - 9-4.
DMA1 ¥ | e DMA1L @ A
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9-4. DMAO
Hardware
priority
ADCO
. TIMER1_CH2
high Channel 0 or or TIMER3_CHO
MEMTOMEMO—
SPI0_RX
USART2_TX
TIMERO_CHO
Channel 1 or TIMERi_UP
or TIMER2_CH2
MEMTOMEM1—
SPI0_TX
USART2_RX
TIMERO_CH1
Channel 2 or TIMER2_CH3
or TIMER2_UP
MEMTOMEM2—
SPI1/12S1_RX
USARTO TX
12C1_TX
TIMERO_CH3
Channel 3 or TIMERO_TG
or TIMERO_CMT
MEMTOMEM3— TIMER3_CH1
SPI1/I2S1_TX
USARTO_RX
or 12C1_RX
TIMERO_UP
Ehannal 4 or TIMER1_CHO
MEMTOMEMA4— TIMERS Chi2
USART1_RX
12C0_TX
TIMERO_CH2
Channel 5 or TIMER2_CHO
or TIMERZ2_TG
MEMTOMEM5—
USART1_TX
12C0_RX
TIMERL_CH1
v Channel 6 or TIMER1_8H3
low or TIMER3_UP
MEMTOMEM6—
9-3. DMAON\
Periphera
I Channel 0 Channel 1 Channel 2 Channel 3 Channel 4 Channel 5 Channel 6
TIMERO_CH3
TIMERO_TG
TIMERO o] TIMERO_CHO|TIMERO_CH1 TIMERO_UP |TIMERO_CH2 0
TIMERO_CM
T
TIMER1_CH1
TIMER1 [TIMER1 _CH2| TIMER1 _UP o] o] TIMER1_CHO o]
TIMER1_CH3
. TIMER2_CH3 . . TIMER2_CHO .
TIMER2 0 TIMER2_CH2 0 o] o]
TIMER2_UP TIMER2_TG
TIMER3 |TIMER3_CHO o] o] TIMER3_CH1|TIMER3_CH2 o] TIMER3_UP
ADCO ADCO o] o] o] 0 0 0
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Periphera
! Channel 0 Channel 1 Channel 2 Channel 3 Channel 4 Channel 5 Channel 6
SPI1/12S1_R | SPI1/12S1_T
SPI/I2S 0 SPIO_RX SPIO_TX X X 0 0
USART 0 USART2_TX |USART2_RX | USARTO_TX | USARTO_RX |USART1_RX | USART1_TX
12C ol o o 12C1_TX 12C1_RX 12C0_TX 12C0_RX
9-5. DMA1
Hardware
priority
SPI2/12S2_RX
. TIMER4_CH3
high Channel 0 or or TIMERZ TG
MEMTOMEMO—
SPI2/12S2_TX
TIMER4_CH2
Channel 1 or or TIMER4_UP
MEMTOMEM1—
UART3_RX
TIMER5_UP
Channel 2 or or DAC_CHO
MEMTOMEM2—
TIMER4_CH1
TIMER6_UP
Channel 3 or or DAC_CH1
MEMTOMEM3—
or UART3_TX
4 Channel 4 or TIMER4_CHO
low MEMTOMEM4—
9-4. DMA1N
Peripheral | Channel O Channel 1 Channel 2 Channel 3 Channel 4
TIMER4_CH3 | TIMER4_CH2
TIMER4 o] TIMER4_CH1 | TIMER4_CHO
TIMER4_TG | TIMER4_UP
TIMER5S o] o] TIMER5_UP o] o]
TIMERG6 o] 0 0 TIMER6_UP 0
DAC 0 0 DAC_CHO DAC CH1 0
SPI/I2S |[SPI2/I12S2_RX|SPI2/12S2_TX 0 0 0
USART 0 0 UART3_RX 0 UART3 TX
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9.5. DMA
DMAO * 0x4002 0000
DMAL ‘' 0x4002 0400
* DMAL. Jje SO0 4 ~ " T 5 6 ° B b
¢ DMA1A
9.5.1. T B (DMA_INTF)
Z ' 0x00

B v ' 0x0000 0000

7 T 328”7
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ‘ ERRIF6 ‘ HTFIF6 ‘ FTFIF6 ‘ GIF6 ‘ ERRIF5 ‘ HTFIFS ‘ FTFIFS | GIF5 ‘ ERRIF4 | HTFIF4 ‘ FTFIF4 ‘ GIF4 |
r r r r r r r r r r r r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘ ERRIF3 ‘ HTFIF3 ‘ FTFIF3 ‘ GIF3 ‘ ERRIF2 ‘ HTFIF2 ‘ FTFIF2 ‘ GIF2 ‘ ERRIF1 ‘ HTFIF1 ‘ FTFIF1 ‘ GIF1 ‘ ERRIFO ‘ HTFIFO ‘ FTFIFO ‘ GIF0 |

r r r r r r r r r r r r r r r r

BB
31:28 G G B v
27/23/19/ ERRIFX X B(x=066)
15/11/7/3 p BT p Q DMA_INTC Py 1l
0) x v D
1 x0 D
26/22/18/ HTFIFx xA\ D P(x=0¢€6)
14/10/6/2 p BT p Q DMA_INTC By 1
(0} xA D
i\ xA D
25/21/17/ FTFIFX xD P(x=0¢€6)
13/9/5/1 p B p Q DMA_INTC Py 1
(0} xD
1 xDb
24/20/16/ GIFx xn T B(Xx=066)
12/8/4/0 p BT p Q DMA_INTC By 1
(0} X ERRIF, HTFIF  FTFIF B B
1 X 0 ERRIF, HTFIF  FTFIFH W B
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9.5.2. T B (DMA_INTC)

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 ‘ERR":CG‘ HTFIFC6 ‘ FTFIFC6 ‘ GIFC6 ‘ERR”:CS‘ HTFIFC5 ‘ FTFIFC5 ‘ GIFC5 ‘ERR|FC4‘ HTFIFC4 ‘ FTFIFC4 ‘ GIFC4 |
w w w w w w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘ERRIFCS ‘ HTFIFC3 ‘ FTFIFC3 ‘ GIFC3 ‘ERRIFCZ‘ HTFIC2 ‘ FTFIFC2 ‘ GIFC2 ‘ERRIFCl‘ HTFIFC1 ‘ FTFIFC1 ‘ GIFC1 ‘ERRIFCO‘ HTFIFCO ‘ FTFIFCO ‘ GIFCO |

w w w w w w w w w w w w w w w w
B /B
31:28 G G B v
27/23/19/ ERRIFCx XxX(x=0¢€6) g
15/11/7/3 (0}
T DMA_INTF ERRIFxB
26/22/18/ HTFIFCx X(x=0e&8e) B
14/10/6/2 (0}
1 DMA_INTF HTFIFx B
25/21/17/ FTFIFCx Xx(x=06&6) B
13/9/5/1 o)
1 DMA_INTF FTFIFx B
24/20/16/ GIFCx x(x=0&6)T B
12/8/4/0 (0}
1 DMA_INTF GIFX ERRIFX HTFIFx FTFIFxB
9.5.3. x L (DMA_CHxCTL)
Xx=0...6, X4 g

Z ' 0x08 + 0x14 xx

B v 0x0000 0000

7 ~ 328"
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 ‘ M2M l PRIO[1:0] MWIDTH[1:0] PWIDTH[1:0] ‘MNAGA‘ PNAGA‘ CMEN ‘ DIR ‘ ERRIE ‘ HTFIE ‘ FTFIE ‘ CHEN |
w w w w w w w w w w rw w
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B /B

31:15 G

14 M2M

13:12 PRIO[1:0]

11:10 MWIDTH[L:0]

9:8 PWIDTH[1:0]

7 MNAGA

6 PNAGA

5 CMEN

(0]
h)
<

(=

0
1 a U
CHENP 4 1

pNQ

p B
00 v
or T
10
11
CHEN®P v 1
o D
p B
00" 8-hit
01" 16-bit
10 32-bit
11 G
CHEN®B v 1

D
p B
00" 8-hit
01' 16-bit
10 32-bit
11 G
CHENB v 1

C

0
1
CHENB v 1

a

- c
o

P b

B b
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(0}
1 g
CHENB 4y 1 ~ B b
4 DIR D
p B
(o' F QU
rc O F Q"
CHENB y 1 ~ B b
3 ERRIE T a B
p B
0 T
1 a T
2 HTFIE \ D T a B
p B
0 D T
1 a D T
1 FTFIE D T a P
f>) B
0 D T
Y b T
0 CHEN a
p B
o
T a
9.5.4. X (DMA_CHXCNT)
Xx=0...6, X4 g
Z ' OxO0C + 0x14 xx
B v ' 0x0000 0000
7 ~ 32B ”
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
‘ CNT[15:0]
B /B
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31:16 G G B v
15:0 CNT[15:0] D
CHENB y 1 ~ B b
D AW a - wr 7
DMAD H vi 1A vy O L " bw
A b n W D kI - v o
u A v A
9.55. X (DMA_CHxPADDR)
X =0...6, x4 -
Z ' 0x10 + 0x14 xx
B v ' 0x0000 0000
7 ~ 32B "7
L] b a
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ PADDR[31:16]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ PADDRI[15:0]
w
B /B
310 PADDRI[31:0]
CHENBR w 1 ~ B b
PWIDTH B v ¥ 01 (16-bit)y PADDR[0] - “ b 168 A
PWIDTH B v ¥ 10 (32-bit)y PADDR [1:0] - “ 1 328
A
9.5.6. x O (DMA_CHxMADDR)
X=0..6, X4 g
Z ' 0x14 + 0x14 xx
B v "' 0x0000 0000
7 ~ 328"
L} b q
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

138



Z

A

GigaDevice GD32VF103 Y
‘ MADDR[31:16]
w
15 14 13 12 11 10 9 8 7 6 5 4 1
‘ MADDRI[15:0]
w
B /B
31:0 MADDR([31:0] o
CHENBw 1 ~ B b
MWIDTH B v w 01 (16-bit) ~ MADDR [0] v b 168
A
MWIDTH B v W 10 (32-bit) ~ MADDRJ1:0] - ‘b 328
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10. ~ DBG”
10.1.
GD32VF103 |~ LN - w A T w RISC-V b
%o TAP L A w RISC-Vp TA
JTAG A w a N ‘
A RISC-V 0.13
' B W Yivw A B T
v w n ” W G oo © ' TIMERa
WWDGTa FWDGTAa I2C  CANA
10.2. JTAG/SW w
[ JTAG 0 w A
10.2.1. Ne
JTAG L e o ' JTAG ~ JTCK™ JTAG © JTMS™
JTAG ~ ~ JTDI™ JTAG ¥ ~ JTDO™ JTAG B ~ NJTRSTyY
~A
Ne *
PA15: JTDI
PA14: JTCK
PA13: JTMS
PB4: NJTRST
PB3: JTDO
B a Je JTAG - "y ba NJTRST | a
JTAGwW ~ PB4 Y b GPIOw ~ NJTRST » ~A JTAG w
a = Ja Ty b GPIOwWw Aje (. a GPIO
A
10.2.2. JTAG
RISC-V p JTAG TAP (BSD) TAP y A (BSD)JTAG IR
) ~ 5B RISC-Vp JTAG IR o ~ 4B Ay  JTAG
IR B ~ ~ @ B 5B BYPASS 0o (5b11111) BSD JTAG B 4B %o
5} Cortext-M4 JTAGA g~ 7 ¥y Wh” v BSD JTAG
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BYPASS A
BSD JTAG ID q 0x790007A3A
10.2.3. B
JTAG-DP B Gt B A BA _ = RISC-V Ne » A NJTRST .
B JTAGTAP L A
10.3. G w
10.3.1. Y w
DBG L " DBG_CTL™ STB HOLDB 1 ¢ ~ * AHB
CK_IRC8M Lt~ 7 vy ! A A
DBG L "~ DBG_CTL™ DSLP HOLDBF 1 ¢ ~ * AHB
CK_IRC8M ¢+~ "y W A
DBG L *~ DBG_CTL” SLP_HOLDB® 1 f ~ * AHB
T Ty n A
10.3.2. TIMER, 12C, WWDGT, FWDGT CAN
p A~ ¢ DBG L " DBG_CTL™ T B 1A 6b b
bl
¢ TIMER * TIMER A :
G I2C ~ SMBUSG ’
¢ WWDGT FWDGT - A
¢ CAN - A A
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10.4. DBG

DEBUG * 0xEO004 2000
10.4.1. D (DBG_ID)
* 0xE004 2000
7
7 (32[3 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ ID_CODE[31:16] ‘
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ ID_CODE[15:0] ‘
r
B /B
31:0 ID_CODEJ31:0] DBG ID
"B p U0 "B bi
10.4.2. L (DBG_CTL)
Z ' 0x04
B v ' 0x00000000 |, ::* B
7 (323 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
5 ‘ CAN1_H ‘TIMERG_ITIMERS_ TIMER4._ ‘IZCl_HO‘
: oLD HOLD | HOLD | HOLD LD
w w rw w w w w w w w rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
12C0_HO | CANO_H | TIMER3_ | TIMER2_ | TIMER1_ | TIMERO_ | WWDGT | FWDGT_ 6 STB_ | DSLP_ | SLP_
LD oLD HOLD | HOLD | HOLD | HOLD | _HOLD | HOLD HOLD | HOLD | HOLD
w w w w w w w w w w w
B /B
31:22 G G B v
21 CAN1 HOLD CAN1 G
B p B B
0
r p A CAN1 A
20 TIMER6_HOLD TIMERG6 G
B p B B
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0
r p A G 6 bt~ 6
19 TIMER5_HOLD TIMERS5 G
B ) B
0
1 p A G 5 bi~ ¢
18 TIMER4_HOLD TIMER4 G
B ) B
0
r p A G 4 bt~ 6
17 G G By
16 I2C1_HOLD 12C1 G
B 15} B
0
Cp A G 12C1 SMBUS bt~ @
15 I2C0_HOLD 12C0 G
B ) B
0
r p A G 12C0 SMBUS bi~ ¢
14 CANO_HOLD CANO G
B ) B
0
Cp A CANO A
13 TIMER3_HOLD TIMER 3 G
B ) B
0
r p A G 3 bi~ @
12 TIMER2_HOLD TIMER 2 G
B ) B
0
o p A G 2 bt~ @6
11 TIMER1_HOLD TIMER1 G
B ) B
0
1 p A G 1 bi~ ¢
10 TIMERO_HOLD TIMERO G
B ) B
0
r p A G 0 bt~ @6
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9 WWDGT_HOLD WWDG G
B p B B
0
1r p A G WWDGT G
8 FWDGT_HOLD FWDGT G
B p B B
o
r p A G FWDGT G
7:3 G G B v
2 STB_HOLD G
B p B B
0
1 v, AHB CK_IRC8M . , -
" 5
1 DSLP_HOLD G
B p B B
o
' n, AHB CK_IRC8M .
0 SLP_HOLD G
B B B
0
1 ", AHB
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11. ~ ADC”
11.1.
128 ADC W A 18 @ -
16 @ 2@ P H™ A "H ~
¥ v v AN AD Ty 1 a
AADC Ty O 166 TA )
L™ vy ; MCU " A
11.2. h
A t
~ 7 128 3 108 3 8B 3 68 Ne
~ %0
~ t DMA A
A ~ t
~  16a - ’
~ le p D (Vsense)
~ lap G A4 - (VrernT)A
A o
~ 0 A
A t
- 1 @ - W '
~ N - 0 W ~ '
~ ) i He @ ADC ~A
A A
A T ap t
_ , . ,
~ Hp A
A t
~ 168 :
" Y 2x[ 256x
<IN B A
A ADC: ' 2.6V[ 36V W 4w 3.3VA
A ADC ~ Vrer- O W O Wer+A
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GigaDevice

11.3. b H”

11-1. ADC ¥ 2, ADC A 11-1. ADCg H~ F3ADCHp H" A

11-2. ADC H ¥ ADC A

11-1. ADCp H~

VsensE

VREFINT

11-2. ADC H

o L " 6 Voo 2. 6 MRV3. 6V

T G Vss

Vbpa

Vssa

VReF+ v a A ADC & 47 24V GerMO oba

VREF- T a 1 ADC @ A7 VRer- = Vssa

ADCx_IN[15:0] o H~ 16

*  ADCx_IN[15:0] W A
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GigaDevice
11.4. w
11-1. ADC
m m
3 5
i S22 T Z22 2
L RN
T I XX HEEE
C,Ifi@ Ig e'S s
PR f f e -
It vy
— 0 0 -
EOC >
8 - ADC
EOIC N T
2L I
Hp
NY ]
ADC_INO >
ADC_I_Nl GPIO > - A
X € 16 bits x 4 — /P
ADC_IN15 > SAR ADC :Kg; 5
L 1 E—
V'SENSE > € 16 bitsC ] 8
S
VREFINT ——P»|
TOVS —
A AL CLz —{ovssiz:0— L]
VREFP DRES[L:0]— OVSR[2:0]—|
VREFN 12, 10, 8, 6 bits
\VoDA OVSEN —
VssA
11.4.1. % CLB~
ADC Walf %w A % ~ADC Wa % =~ @ ¢ ADC
p [ ADC W A % - b a ADC [ %o
A AD L % b A D CLB=1 % A %o
CLBBw® G I [ % ~ B p OA
ADC D T (° ~ Vooad Verer+ Y 1 Y W % b A
) %o ADC_CTL1 RSTCLB # A
b %o
1. G ADCON=T’
2. 14@ ADCCLKY ADC '
3. RSTCLB ( y
4, CLB=1
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5. [ CLB=0A

11.4.2. ADC

ADCCLK L Lo APB2 G A RCU L 1~
Waef ¢ ADC " Ne A
11.4.3. ADCON ~
ADC_CTL1 T ADCONB ADC a " A Puw 0 t ADC G
B Aw=z, ~ ADCONB 4w 0 ~ ADC v A
11.4.4. ! -
ADC 18 @ Ty H " Wae ¢ Ve -~ A
t Ty ! 16 @ 1 AADC_RSQO~ADC_RSQ2
SV A ADC_RSQO RL[3:0]¢ v @ ! l
A
Ty | 4q 1 AADC_ISQ v
A ADC_ISQ IL[1:0]8 v e T ! A
11.4.5.
i
t ~ AN 1~ ADC_RSQ2 RSQO[4:0]8
ADC_ISQ ISQ3[4:0]# 3, ADC A ADCONGB 1w
p 0 00 ~ ADC w W A
11-2. o
[ Jere| [cre| [|oe]| [[eme| | ]cmn|

s o] | | | | -
EOC |_| |_| |_| I_I I:I

; i - G ADC_RDATA T° EOC v 1A
EOCIE B Y WeT A
- i v ¢ ADC_IDATAO T EOC EOICS
v 1A EOCIE EOICIE# r ¥ WeT A
O P '
1. G ADC_CTLO DISRC SMP y i ADC_CTL1 CTNB w O
- RSQU
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3. ADC_SAMPTx ’
4. Y ADC_CTL1 ETERC ETSRCB '’
5. SWRCST8 ~ w 1 7 W OH™
6. [ EOC T
7. [ ADC_RDATA T ADC ’
8. Q0 EOC B A
-y o ‘
1 G ADC_CTLO DISRC SMB 4 O
2 - ISQ3
3 ADC_SAMPTX ’
4. Ty ADC_CTL1 ETEIC ETSICB’
5 SWICSTB ~ w Y D OH" "
6 [ EOCa EOIC T
7.  ADC_IDATAO T ADC ’
8. Q0 EOCaEOIC B A

Y ! 2+ A ADC_CTL1 CTNB 17 ya
A ~ ADC RSQO[4:0] A ADCONS®B 1 W
p 0 0¥ ~ ADC w A G ADC_RDATA
TA
11-3.
| |CH2| |CH2| |CH2| |CH2| |CH2| |CH2| |CH2|

! b
1. ADC_CTL1 CTNB w T
2. - RSQO
3. ADC_SAMPTXx ’
4. iy ADC_CTL1 ETERC ETSRCB’
5. SWRCSTB ~ Y We R
6. EOC B 7
7. ¢ ADC_RDATA T ADC ’
8. Q0 EOC B’
9. = - 6~8A
G EOC B~ DMA™ Y D T b v
1. ADC_CTL1 CTNB 4 T
2. - RSQO
3. ADC_SAMPTX :
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4. Ny ADC_CTL1 ETERC ETSRCB’
5. % DMA -~ @b ADC_RDATA :
6. SWRCSTB ~ T Y U 0 A
Ty ADC_CTLO SMB 1 g A 1~ ADC
ADC_RSQO~ADC_RSQ2 ADC_ISQ T A  ADCON
B T p 0 0" " ADC wvWwae Wa t
~ A O ADC_RDATA ADC_IDATAX TA ~
* EOC EOIC B 1A EOCIE EOICIEB r " 1T A t
b 4 ~ ADC _CTL1 DMA B w 1A
ADC_CTL1 CTNB 3 1 t H ~ @ -
A
11-4. Y OF
| | cH2 | | cH1 | | cHs | | cH7 | |CH11| | CH16| | CH12| | CHl7| | | cH2 | | cH1 |
1 0 J |_|
EOC |_|
I We ¢ , RL=T- I
| | CH9 | |CH10| | CH8 | | CH6 | | | CH9 | | CH10|

-
x| I
: ]

N —

! b
1. ADC_CTLO SMB  ADC_CTL1 DMAB y 1
2. ADC_RSQx ADC_SAMPTX ’
3. v ADC_CTL1 T ETERC ETSRCB’
4. % DMA ~ D ADC_RDATA ’
5. SWRCST B ~ 7 Da 0’
6. EOC BT
7. Q0 EOC B A
- 5 :
1. ADC_CTLO SMB y T
2. ADC_ISQ ADC_SAMPTX ’
3. v ADC_CTL1 T ETEIC ETSICB’
4. SWRCSTB ~ Y We 0’
5. EOCa EOIC BT
6. ADC_IDATAX T :
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7. Q0 EOCa EOIC B A
11-5. v a
| |CH2| |CH1| |CH5| |CH7| |CH11| |CH2| |CH1| |CH5| |CH7| |CH11| |CH2|
10 J
EoC [ [
HWQ H ,RL:AH
G t ~ ADC_CTLO DISRCB 14 A 7Y W
ne ! (n<=8Yy ADC_RSQO0~RSQ2 LW
NeA v n ADC_CTLO DISCNUM[2:0]F ¥ A p 0 0 0
* ADC w ADC_RSQO0~RSQ2 T " ne Ny
[+ T Aa 1 " EOCB 1A EOCIE
B 1" WeT A
G ~ ~ ADC_CTLO DISIC B 1a A n"y
ADC_ISQ I Ve A p 0 o0
ADC v ADC_ISQ T N a R v T
A o ~ * EOICB 1A EOICIE B 1
Y WeT A
t " b b w1 W A
11-6
| |CH2| |CH1| |CH5| | |CH7| |CH11| |CH16| | |CH12| |CH17| | |CH2| |CH1| |CH5|---
2o ] I I I
EOC H
||( @ 1 , RL=7, DISNUM=2 )ll
| | CH9 | | |CH10| | | CH8| | | CH9| | |CH10| |:|
~ o] I I I I
EOIC H
HW@ - ,IL:H
$ ) !
1. ADC_CTLO DISRCB  ADC_CTL1 DMAB y T
2. ADC_CTLO DISNUM[2:0]8 °
3. ADC_RSQx ADC_SAMPTx :
4. - ADC_CTL1 T ETERC ETSRCH’
5. % DMA ~ bD ADC_RDATA :
6. SWRCSTB ~ T Y W 0’
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7 Ny 6
8 EOC BT
9. QO EOC B A
. o ,
1. ADC_CTLO DISRCBR 4 1
2. ADC_ISQ ADC_SAMPTX ’
3. v ADC_CTL1 T ETEIC ETSICB’
4. SWICSTB ~ Y b 0’
5. v 4
6. EOCa EOIC B
7. ADC_IDATAX T ’
8. Qo0 EOCa EOIC B A

11.4.6. -

ADC_CTLO ICAB T : Hoo : A
n - b b a A Ty ADC_RSQO~ADC_RSQ2
ADC_ISQ T 20 @ LA = ICAB Y ~ CTNB 3 T
- t H . A
11-7. * ~~ CNT=1
. [MeellealloeToelon]  [TenlTox]
~ NES
coc [ ]
EOIC |_| I:I
b a - A
l-“) ~
ICA B~ 1 5} 0 ) v 1 o O ~
" }” ADC G oo ! A - M
C 0 A
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11-8. 0 ~

: ||CHO||CH1| ||CH1||CH2||CH3| ||CH3||CH4|

. CHi5 I CHis5
" I |

coc I ] I
EQIC |_| I—I

O

11.4.7.
ADC_CTLO RWDEN IWDENB 1 Ne#a t ~ w
A ADC AV eY vy G v ~ ADC_STAT WDE
B 1A WDEIE B T ¥ T AADC WDHT ADC WDLT
v vAp HIF v b ADC_CTL1 DAL B
" AADC_CTLO RWDEN IWDEN WDSC WDCHSEL[4:0]8 ~ y
1w A
11.4.8.
ADC_CTL1 DAL B o A
~ v i © a3, ADC_IOFFx T 4§y Z
e VA " v Wea v A
11-9. 128

!
|0 | 0 | 0 | 0 |D11|D10|D9|D8|D7|D6|D5|D4|D3|D2|D1|DO|

|Sign|Sign|Sign|Sign| D11| D10| D9 | D8 | D7 | D6 | D5 | D4| D3 | D2 | D1 | DO|

DAL =0

!
|D11|D10|D9|D8|D7|D6|D5|D4|D3|D2|D1|D0| 0|O|O|O|

|Sign|Dll|DlO|D9|D8|D7|D6|D5|D4|D3|D2|D1|DO| O| 0| 0|

DAL=1

6 B Ne b 6 12B /10B /8P Ne ) 11-10. 6 B
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11-10. 6P

)
|0|O|0|0|0|O|0|0|0|0|D5|D4|D3|D2|D1|D0|

|Sign| Sign| Sign| Sign| Sign| Sign| Sign| Sign| Sign| Sign| D5 | D4 | D3 | D2 | D1 | DO |

DAL =0

!
|0|O|0|O|0|O|0|0|D5|D4|D3|D2|D1|D0|0|0|

|Sign| Sign| Sign| Sign| Sign| Sign| Sign| Sign| Sign| D5 | D4 | D3 | D2 | D1 | DO | 0 |

DAL =1
11.4.9.
ADC g @ ADCCLK A v Y ADC_SAMPTO
ADC_SAMPT1 SPTn[2:0]8 A @ Y b A 128 Ne
"9 = +12.5@ ADCCLK A
D
ADCCLK = 10MHZ W 15a ©H W' “1.5+12.5’a ADCCLK
* 9 1.4usA
11.4.10. 0
0 " =1 Ty 0 1 ~ A 0 ADC_CTL1
ETSRC[2:0]8 L~ ~ 0 ADC_CTL1 ETSIC[2:0]8
LA
ETSRC[2:0] ETSIC[2:0] LB~ vy 8a” H®T e Yy 0 -
A
11-3. ADCO ADC1 ¢ i}
ETSRC[2:0] i} i}
000 TIMERO_CHO
001 TIMERO_CH1
010 TIMERO_CH2 b
011 TIMER1 CH1 P '
100 TIMER2_TRGO
101 TIMER3_CH3
110 EXTI11 H~
111 SWRCST p 0
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11-4. ADCO  ADC1 ~ 0
ETSIC[2:0] 0 i}
000 TIMERO_TRGO
001 TIMERO_CH3
010 TIMER1_TRGO -
011 TIMER1_CHO Pt
100 TIMER2_CH3
101 TIMER3_TRGO
110 EXTI15 H”
111 SWICST p 0
11.4.11. DMA
DMA ~ "y ADC _CTL1 DMAB g ~ G ! @
A ADC t Ve ¥ We DMA  ~ DMA i | Ty
¢ ADC_RDATA D A
11.4.12. D p a A VRerINT
ADC_CTL1 TSVRENE 17 Y g D (ADCO_CH16)  VRrerinT
(ADCO_CH17)A D Ty ) AD F oA ADC
A D W 17.1psA D b B TSVREN
B Y 1 6 A
D F A i 6 o i z b
Prwobo( 45°C)Ap D . G i, b
A v a Wa D % @ Z A
o A0 (Vrernt) b W@ " % 4 F ADC A Vrerint p
[ ADCO_CH17 ~ A
a b ‘
1. D ~ ADC_IN16~ ! w 17.1us
2. B ADC_CTL1 T TSVRENB ™ g D
3. B ADC_CTL1 ADCON B ~ 0 ~ ADC
4. ¢ ADC T 0 D Viemperature Vl E ¥
(C) ={(V 251 Viemperature) / Avg_Slope} + 25
Vs D 25C 1 Y I VAR " “ datasheetA
Avg_Slope' b D A v 1T v G T
datasheetA
11.4.13. ~ Ne (DRES)i
Yy ADC Ne ~°~ " tanc”A
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ADC_OVSAMPCTLT DRES[1:0]8 a7 Ne w 6383104128 A
¢ b Ty a Ne A+
ADCON w0 - k DRES[1:0] VA v Ne A 11-5.
b Ne tCONV T Y Ne :
tancA
11-5. b Ne tconv
tconv tsmpL(min) tabc
DRESJ[1:0] tconv(ns) at tanc(us) at
. (ADC clock (ADC clock (ADC clock
bits fanc=14MHz fabnc=14MHz
cycles) cycles) cycles)
12 12.5 893 ns 1.5 14 1000 ns
10 10.5 750 ns 1.5 12 857 ns
8.5 607 ns 1.5 10 714 ns
6.5 464 ns 15 8 571ns
11.4.14. SO
) 1 H Yyi CPU A @ - @
0 FUae 168 At v N E FITN M v
Y - 1 H oy ADC_OVSAMPCTL OVSENB g ~
y v F une” 0 Ne A Dou(n) ADC ¥ ne H
2A00+FB $ 1 (11-1)
) I1"H Haew BY A ADC_OVSAMPCTL
OVSR[2:0]F §~ Ov W 2x [ 256xA M §We 8p
- ADC_OVSAMPCTL OVSS[3:0]8
1 "H W @ 20P (256*12B ) v A & @V o B v
0 NeP v} S We 3v© B w - v 168 Bbu
voD-~ TA
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11-11. 208 [ 16 B
19 15 11 7 3 0
208
| |
| |
| |
| |
| |
| |
e — -
| |
| |
| |
I I
| |
:15 11 7 3 0 :
5
11-12. © 58 § p Vet 20 B Y 16 B v ©
A
11-12.° 5B § 0
19 15 11 7 3 0
1 208 2 A C D
15 11 7 3 0
n~6 vyl
. 56 4 1 5 6
11-6. N M Fv’© Ne ~ FJN M} AN
v @ OxFFFA
11-6. N M Fv© Ne -
1-bit 2-bit 3-bit 4-bit 5-bit 6-bit 7-bit 8-bit
Oversa| Max |[No-shift
) shift shift shift shift shift shift shift shift
mpling| Raw |OVSS=
) OVSS= | OVSS=|0OVSS=|0OVSS=|0VSS= | OVSS=|0OVSS=|0VSS=
ratio data 0000
0001 0010 0011 0100 0101 0110 0111 1000
2X OX1FFE |OX1FFE |OXOFFF | OXO7FF | OXO3FF | OX0O1FF | OXOOFF | OXO07F | OXO03F | OX001F
4X OXx3FFC |Ox3FFC |OX1FFE | OXOFFF | OXO7FF | OXO3FF | OXO1FF | OXOOFF | 0XxO07F | OXO03F
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11.5.

8x OX7FF8

0x7FF8 |Ox3FFC|O0x1FFE

OXOFFF | 0XO7FF | OXO3FF | OXO1FF | OXOOFF | OXO07F

16x | OxXFFFO

OXFFFO | Ox7FF8 | OX3FFC

Ox1FFE | OXOFFF | 0xO7FF | OXO3FF | OXO1FF | OXOOFF

32x |Ox1FFEO

OXFFEO | OXFFFO | OX7FF8

0x3FFC | O0x1FFE | OXOFFF | 0XO7FF | OXO3FF | OXO1FF

64x |Ox3FFCO

OXFFCO | OXFFEOQ | OXFFFO

O0x7FF8 |Ox3FFC | 0X1FFE | OXOFFF | 0XO7FF | OXO3FF

128x |Ox7FF80

OxFF80 | OXFFCO | OXFFEO

OXFFFO | Ox7FF8 |0x3FFC | OX1FFE | OXOFFF | OXO7FF

256x |OxFFFO0

OxFFOO0 | OXFF80 | OxFFCO

OXFFEO | OXFFFO | 0x7FF8 | Ox3FFC |0x1FFE | OXOFFF

%0
G

ADC

H @ H @

ADC_CTLO
[ 0

) 0

ADC
ADC

ADC

>

ap

ADC
T SYNCM[3:0]8
- 7

Y:i:

m C

p>)

a

W 4a DMAB ~ 3

0 A

11-13. ADC

[1}]

bw 1° @ ! T

(11-2)

o

"
ADC1

A ADC
Y ADCOh
Heo 0 ¢ ADC

b A " 6h ADC  ADC

DMA B~ r ADC Y h

158



e

GigaDevice GD32VF103 'Y

11-13. ADC
Regular —— | Regular data registers J;
[g{> channels —— € 16 bits{
— Inserted |—— Inserted data registers
channels € 16 bits x 4¢
< ADC1
()
A
ADC_INO - p
Regular |—— ! Regular data registers B
ADC_IN1 GPIO = I::> channels ———— € 16 bitsg
ADC_IN15 > 5
VSENSE I |::> Inserted |\ Inserted data registers S
channels —— € 16 hits x 4
VREF —P»|
Syncl mode
EXTI_11 [J N control
Regular 0 =
trigger mux  —_1|
ADCO
(h)
EXTI15 [3 —
Inserted -1
trigger mux ~ — 1l
11.5.1.
1~ ADC @ ADC b A
11.5.2. !
) t v 0 G ¢ ADCO T
ADC_CTL1 ETSRC[2:0_ ~ ADC1 0A ADCO ADC1 Hip
“v4 ADCO ADC1 t “¢¥  Wae EOICT A328 ADC_RDATA
2N~ ADC1 ~ N ~  ADCO Y
B DMA ADC_RDATAT D [ SRAMA
1b H ADG': " H ADC W b~ N-A
2. ° ADCO ADC1 H @ W %o A
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11-14. 6 16a $
ADCO | | CHO | | cHL | | CH2 | | CH3 | .. . CHO CH1
ADC1 | | CH4 | | CH5 | | CH6 | | CH7 | . CH2 . CH3
e ) ] [
e ] ]
11.5.3. -
e - , 0 G - s ADC _CTL1
ETSIC[2:0_ ~ ADC1 0 A
ADCO ADC1 Hup 4 ADCO ADC1 ~ MU
@ EOICT Afd O N ADC_IDATAX TA
1b H ADG': "~ 4 ADC W b~ N-A
2. N~ ADCO ADC1 H @ W %o A
11-15. 4@ ~
ADCO | | CHO | | CH1 | | CH2 | | CH3 | | | CHO | | CH1 |
ADC1 | | CH4 | | CH5 | | CH6 | | CH7 |

| |CH4| |CH5|

o] ] L
EOIC I:I

11.5.4. 1

G ¢ h W @ ~

0 G ¢ ADCO
ADC_CTL1 ETSRC[2:0_ ~A 0" “ADC1 1 * - ADCO
7@ ADC A

ADCO ADC1 CTNB B ; He ADCT bA A
328 ADC_RDATA s A4 ~ ADC1 ~ W~ ADCO

“A  ADCO™ EOC T ( B EOCIEB Y ~ 328 DMA
ADC_RDATAT D [ SRAMA
* T H ¢ 7@ ADC Tt @ ADCO ADC1
¥ nA
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11-16. W @ 3t 1
7 ADCCLK cycles
L
ADCO | CH1 | | CH1 | | CH1 | | CH1 |
ADC1 | CH1 | | CH1 | | CH1 | | CH1 |

|

R
ey [l ]] .

11.5.5. i
G 1 - W@ ~ 0 G ! ADCO i
"~ ADC_CTL1 ETSRC[2:0]_ ~A 0" ~ADC1 1 -~  ADCO
14@ ADC **  ADCO * 14 @ ~ ADC1P " A
b a " ) t A
328 ADC_RDATA s ADC1 ~ WA °  ADCO
A ADCO” EOCT ( B EOCIEB Y ~ 328 DMA

ADC_RDATAT D [ SRAMA

17 "H ¢ 1l4e ADC T @ ADCO ADC1
¥ nA

2. 1 1

=
®
1
&
V)
Ci
>

11-17. W a 3t "1

14ADCCLK 14 ADCCLK
cycles cycles

b
ADCO | ci

ADC1

] ]
— o0
ooy [ —

| CH1 | | CH1 || | CH1 || | CH1 |
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11.5.6. 0
G ~ W @ ~ 0 G ~ ADCO i
ADC_CTL1 ETSRC[2:0l_ ~A
W 00 ~ ADCO ~ v H 00 ADC1 ~
A
ADCO ADCl1 EOICT a " w i T W
0 A
~ : Wa 00 ~ Y 0 ADCO
~ A
11-18. ° o -
aoco || S| L] S| v L e
ADC1 S| L ] vt L] e
[ ]

- — -

EOIC(ADC1)
a ADCO ADC1 - W 00 ADCO W ~ A
00 ~ ADC1 W ~ A * ADCO H ~ ADC1
H Y A
ADCO ADC1 EOICT a " wn T T
0 A
~ s We 00 ~ H’ 0
11-19. ° 0" n -
soco [T en ] [T en] [ev] [ o]
||CH4|||CH5|||CH6|||CH7|
[ ]

ADC1

Q| |
L

EOIC(ADC1)

11.5.7. 3 -
~ . T A

=
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t - h H v A
11.5.8. t 0
~ 0 YT t A 0T
t A
~ Hp U ~ L - A 0 L u G ~
3 t H ADC A A ~ v
1 A
‘ t ) N H v A
11-20. ¢t 0
||CHO||CH1| ||CH1||CH2||CH3| ||CH3||CH4||CH5|
ADCO
[Tows]
| |CH4| |CH5| | |CH5| |CH6| |cm| | |cm| |CH8| |CH9| -
ADC1 l I_,
[ ]

Wa -~ s We -~ 0F 7 H @ 0 w - 11-21.
- T 0F A
11-21. ~ T 0%
||CHO||CH1| ||CH1||CH2||CH3| ||CH3||CH4||CH5| -
ADCO
[
||CH4||CH5| ||CH5||CH6||CH7| ||CH7||CH8||CH9| -

ADC1
l CH14
@ 0

~ NYT r'T‘ - oo
v 1-22. 71 Ao ~ | CH1 CH2T

11.5.9. ’ .
. , -
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11-22. U o ~ J CH1 CH2T
i [Ton] o]
rocr Ll ero ] [ cro] EED
o EEIEED ]
o, IEINED
I
11.6. T
YNhkWaeaHpOd Ty T
A t ~
A Ho ’
i T a F a a A
ADCO0a ADC1 [ DeT ISR[18]A
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11.7. ADC
ADCO ' 0x4001 2400
ADC1 ' 0x4001 2800
11.7.1. (ADC_STAT)
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
¢ |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G ‘ STRC | STIC ‘ EOIC | EOC ‘ WDE ‘
rc_w0 rc_w0 rc_w0 rc_w0 rc_w0
B /B
31:5 G G By
4 STRC ?
0} 0
!
0 p B A
pQO A
3 STIC -
~ p B A
pQO0 A
2 EOQIC -
o -
~ p B A
pQO A
1 EOC
0)
1
~ ? p BA
pQO ADC_RDATA A
0 WDE Hb
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11.7.2.

31

30

L

Z €

¢ ae

Qo0

HB
HB

1 ADC_WDLT

>

0 (ADC_CTLO)

0x04

B v 0x0000 0000

29 28

27

(328 )

26

25

24 23

ADC_WDHT

22

21

20

19

18

17

16

‘ RWDEN ‘ IWDEN ‘

SYNCM[3:0]

15

14

13 12

11

10

9

I\

8 7

w

6

5

2

w

DISNUM[2:0]

‘ DISIC ‘ DISRC ‘ ICA

‘ WDSC ‘ SM ‘ EOICIE ‘ WDEIE ‘ EOCIE ‘

WDCHSEL[4:0]

w

w

A

A

A

w I\

w

I\

w

31:24

23

22

21:20

19 16

RWDEN

IWDEN

G

SYNCM[2: 0]

0000
00071
0010
00171
0100
01071
0110
01171
1000
1001

+ o+ o+ o+

Cciz

K v

ao

>
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15:13

12

11

10

4.0

DISNUM[2:0]

DISIC

DISRC

ICA

WDSC

SM

EQOICIE

WDEIE

EOCIE

WDCHSEL[4:0]

¢

c
ES

DISNUM[2:0]+1

0 b

o
1 a
EOICT a

0 EOICT
1 EOICT a4

WDET 4
0 WDET
1 WDET a

EOCT a
0 EOCT
1 EOCT a

00000 ADC 0

00001 ADC 1

00010 ADC 2

00011 ADC 3
00100 ADC 4
00101 ADC 5
00110 ADC 6
00111 ADC 7
01000 ADC 8
01001 ADC 9
01010 ADC 10
01011 ADC 11
01100 ADC 12
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01101 ADC 13
01110 ADC 14
01111 ADC 15
100000 ADC 16
10001 ADC 17
itrvG A
* ADCO - 16 17 Nez [ D VrerntA ADC1
- 16 17p [ VssaA ADC2 ~ 16
17p [ VssaA
11.7.3. L 1 (ADC_CTL1)
Z ' 0x08
B v ' 0x0000 0000
7 (32l3 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ‘TSVREN‘SWRCST‘SWICST‘ ETERCI ETSRC[2 0] ‘ G . ‘
w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ ETEICI ETSIC[2® 0] ‘ DAL ‘ G ‘ DMA ‘ G IRSTCLB‘ CLB | CTN ‘ADCON‘
w w w w w w w w
B /B
31 24 G G By
23 TSVREN ADCO 16 174
0 ADCO 16 17
1 ADCO 16 173
22 SWRCST t
ETSRC 111" B 616 ¢ A p B p -
-4 ) A
21 SWICST -
ETSIC 111" B 616 ~ A o B” b v
- L ) A
20 ETERC t 0 a
(0 0
1 0a
19 17 ETSRC[2 0] t 0
6 ADCObL ADCI
000 0 CHO
001 0 CH1
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010 0 CH2
011 1 CH1
100 2 TRGO
101 3 CH3
110 T 11/ 7 TRGO
111 o O
¢ ADC2
000 2 CHO
001 1 CH2
010 0 CH2
011 7 CHO
100 7 TRGO
101 4 CHO
110 4 CH2
111 o O
16 G G B v
15 ETEIC ~ 0 a
0o - 0
¢ - ba
14 12 ETSIC[2 0] - b
6 ADCObL ADCI
000 0 TRGO
001 0 CH3
010 1 TRGO
011 1 CHO
100 2 CH3
101 3 TRGO
110 T 15/ 7 CH3
111 o O
G ADCZ2
000 0 TRGO
001 0 CH3
010 3 CH2
011 7 CH1
100 7 CH3
101 4 TRGO
110 4 CH3
111 » ©
11 DAL
0 v B
1 B
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10 9 G G By
8 DMA DMA a
0 DMA
1 DMA a
7 4 G G B v
3 RSTCLB %o B
p B %o A B b A
0 %o A
1 %o A
2 CLB ADC %o
0 %o
1 %o
1 CTN
0
1 a
0 ADCON ADCA Br6D6616 ADCA B BY " b
i i 1B BQO61O A
o) ADC”
1 a ADC
11.7.4. 0 (ADC_SAMPTO)
Z ' 0xoC
B v * 0x0000 0000
7 (32[5 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ‘ SPT17[2:0] ‘ SPT16[2:0] | SPT15[2:1]
w w rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ SPT15[0] I SPT14[2:0] SPT13[2:0] ‘ SPT12[2:0] ‘ SPT11[2:0] ‘ SPT10[2:0]
w rw w w w w
B /B
31:24 G G B v
23:21 SPT17[2:0] & SPT10[2:0]
20:18 SPT16[2:0] &  SPT10[2:0]
17:15 SPT15[2:0] & SPT10[2:0]
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14:12 SPT14[2:0] &  SPT10[2:0]
11:9 SPT13[2:0] G  SPT10[2:0]
8:6 SPT12[2:0] & SPT10[2:0]
5:3 SPT11[2:0] &  SPT10[2:0]
2:0 SPT10[2:0]
000 1.5
001 75
010 135
011' 285
100 415
101' 55.5
110 715
111° 239.5
11.7.5. 1 (ADC_SAMPT1)
Z ' 0x10
B v ' 0x0000 0000
7 (32l3 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G SPT9[2:0] SPT8[2:0] ‘ SPT7[2:0] ‘ SPT6[2:0] | SPT5[2:1]
w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ SPT5[0] I SPT4[2:0] SPT3[2:0] ‘ SPT2[2:0] ‘ SPT1[2:0] ‘ SPTO0[2:0]
w w w w 2 w
B /B
31:30 G G B v
29:27 SPT9[2:0] &  SPTO[2:0]
26:24 SPT8[2:0] G  SPTO[2:0]
23:21 SPT7[2:0] &  SPTO[2:0]
20:18 SPT6[2:0] &  SPTO[2:0]
17:15 SPT5[2:0] & SPTO[2:0]
14:12 SPT4[2:0] &  SPTO[2:0]
11:9 SPT3[2:0] & SPTO[2:0]
8:6 SPT2[2:0] G  SPTO[2:0]
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5:3 SPT2[2:0] & SPTO[2:0]
2:0 SPT0[2:0]
000 1.5
001 7.5
010 135
011 285
100 41.5
101' 55.5
110 715
111° 239.5
11.7.6. - Z X (ADC_IOFFx) (x=0..3)
Z ' 0x14+0x4*x,(x=0..3)
B v ' 0x0000 0000
7 (328 )
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
‘ G IOFF[11:0]
w
B /B
31:12 G G B v
11:0 IOFF[11:0] - X Z
- B g 6L v A -
Y ADC_IDATAX T ¥A
11.7.7. \' (ADC_WDHT)
Z ' 0x24
B v ' 0x0000 OFFF
7 (32ﬁ )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
\ B
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G WDHT[11:0]

I\
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B /B
31:12 G G By
11:0 WDHT[11:0] v
By v A
11.7.8. Y oy (ADC_WDLT)
Z ' 0x28

B v 0x0000 0000

7 (328 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17
| e
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
‘ G WDLT[11:0]
w
B /B
31:12 G G B v
11:0 WDLT[11:0] Y
By v vA
11.7.9. £ 0 (ADC_RSQO)
Z ' 0x2C
B v ' 0x0000 0000
7 (328 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G RL[3:0] | RSQ15[4:1]
w 2
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ RSQ15[0] ‘ RSQ14[4:0] RSQ13[4:0] ‘ RSQ12[4:0]
rw w w rw
B /B
31:24 G G B v
23:20 RL[3:0] ! !
! LT W RL[3:0]+1A
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19:15 RSQ15[4:0] & RSQO[4:0]
14:10 RSQ14[4:0] &  RSQO[4:0]
9:5 RSQ13[4:0] & RSQO[4:0]
4:0 RSQ12[4:0] & RSQO[4:0]
11.7.10. ! ! 1 (ADC_RSQ1l)
Z ' 0x30
B v 0x0000 0000
7 (328 )

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

‘ G ‘ RSQ11[4:0] ‘ RSQ10[4:0] ’ RSQY[4:1]
w rw rw

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ RSQ9[0] ‘ RSQ8[4:0] ‘ RSQ7[4:0] ‘ RSQ6[4:0]

rw w I\ rw
BB
31:30 G G By
29:25 RSQ11[4:0] & RSQO[4:0]
24:20 RSQ10[4:0] & RSQO[4:0]
19:15 RSQ9[4:0] G RSQO[4:0]
14:10 RSQ8[4:0] & RSQO[4:0]
9:5 RSQ7[4:0] G RSQO[4:0]
4:0 RSQ6[4:0] & RSQO[4:0]
11.7.11. ! ! 2 (ADC_RSQ2)

Z ' 0x34
B v ' 0x0000 0000
7 (32[3 )

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

’ G RSQ5[4:0] ’ RSQ4[4:0] ’ RSQ3[4:1]
w rw rw

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘ RSQ3[0] ‘ RSQ2[4:0] ‘ RSQ1[4:0] ‘ RSQO[4:0]
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w I\ I\ rw
B /B
31:30 G G B v
29:25 RSQ5[4:0] & RSQO[4:0]
24:20 RSQ4[4:0] & RSQO[4:0]
19:15 RSQ3[4:0] & RSQO[4:0]
14:10 RSQ2[4:0] & RSQO[4:0]
9:5 RSQ1[4:0] & RSQO[4:0]
4:0 RSQO0[4:0] “ (0.17)Q" B 0 ne
11.7.12. - | (ADC_ISQ)

Z ' 0x38
B v ' 0x0000 0000
7 (323 )

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

‘ G ‘ IL[1:0] | 1SQ3[4:1]
rw

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ 1SQ3[0] ‘ 1SQ2[4:0] 1SQ1[4:0] ‘ 1SQO[4:0]

rw w I\ rw
B /B
31:22 G G B v
21:20 IL[1:0] ~

- W IL[1:0]+1A
19:15 ISQ3[4:0] &  1SQO[4:0]
14:10 1SQ2[4:0] & 1SQ0[4:0]
9:5 ISQ1[4:0] &  1SQO[4:0]
4:0 ISQO[4:0] 7 (0.17)Q" B ~ ne
t I'b v IL[10] b 4 ~ L (4-IL[1:0]-
1) A
IL -
ISQO >> [SQ1 >> ISQ2 >> 1SQ3
ISQ1 >> ISQ2 >> ISQ3
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B D
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0001 18
0010 2B
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0100 48
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Y
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HEHEE DBOFFx
TIMERS_TRGO < E HEE
TIMER7_TRGO 8 g % %
TIMER6_TRGO e
TIMER4_TRGO
TIMER1_TRGO
TIMER3_TRGO
exTie [ H Yvv vy #’ \
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L 7] DOx ,/ 2 pAc y
DHx 12-bit 12-bi
12-bit
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S5 3
$ 20
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DAC & A .
VREF+ . . - a 1
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DAC_OUTx DACx ¥ FH
a DAC |- GPIO. ~ PA4 DACO  PA5 DAC1~ W A
12.3. w
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DAC_CTL DENxB 17 y DAC': ~ tWAKEUP :
DAC A
12.3.2. DAC ¥
wa Y F "N * @ DAC P\
vWae #
@ % IV v oOF v z" "y DAC_CTL
DBOFFx B A
12.3.3. DAC
G 128 DACG " DACX_DH™ "y DACx_R12DH& DACx_L12DH
DACx_R8DHT (o) A v [ DACx_R8DH v
; 88 Y4B v B L w OA
12.3.4. DAC ©
DAC_CTL T DTENxB g DAC 0A 0 T Y DAC_CTL
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w
B /B
31:20 DAC1_DH[11:0] DAC1 128
B LY DAC1 A
19:16 G G B v
15:4 DACO_DH[11:0] DACO 128
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Q 0x5555 [ L (FWDGT_CTLTAQi r kv v [ L T wp -~
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* FWDGT_STAT B 1A
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RLD[11:0]=0x000 RLD[11:0]=0xFFF
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193



Z

GigaDevice GD32VF103 Y
deepsleep/standby N ) N reload DT deepsleep/standby
T ~ " 3@ y:'t ~ IRC40K clock A
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v
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B H " A "y WWDGT_CTL WDGTENQ 1
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7 |k € ¥ Ae H” CHx O  CHx_ON woa _
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e a ¥
POEN| ROS | IOS | CHXEN |CHXNEN CHx_O CHx_ON
0 CHx_O/CHx_ON = LOW
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0 CHx_O/CHx ON ¥ A
1
1 CHx_O = CHxP CHx_ON = CHxNP
0 CHx O/CHXx ON ¥a A
1 L a ' CHx_O=1SOx CHx_ON =ISOxN
0 CHx_O/CHx_ON = LOW
o CHx_O/CHx ON % A
CHx_O =LOW CHx_ON=OxCPREZ CHxNP
1 0 0/1 1
CHx O *# CHx_ ON ¥ g
1 0 CHx_O=0OxCPREE CHxP CHx_ON = LOW
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CHL_INPUT | | | T
CH2_INPUT { | f a
CIO(OXR) N N e e
Var.Vh, Vg
Counter l-\ ‘ ‘ ‘ ‘ ‘ ‘
/
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A g 2 a /OOCPREH™ g 0o A
@® T a 2 a H™ a 0A 15-31. 2 34 H

235



e

GigaDevice GD32VF103 Y
o L 0 A - 2 a - 0 p Ne
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4. Q1[ CENB g 0 (TIMERO_CTLO Y
5. Q1 CENB : 2 (TIMERO_CTLO Y
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