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«— oMPL le—> _ CMP é‘ ;<#>| I2C1 |« >
1 %I
< » TIMERO k#)% @ CTC |« >
2
T
N I<ﬁ>| < >
< »[ TMER14 K= N USART1
o Y (= _onc e
< » TIMER15
<#>| SPI1 |« >
< » TIMER16 k#>
<#>| TIMER5S | >
<#>| TIMER1 >
<#>| TIMER2 |« >
<#>| TIMER13 |« >
Ar mCor ?-M4 U] N Y a € 0 9 v [ U
A D9 B 6 U P b A v -
v - I/ O W @ 4 GB HpA Cor P-M&
N Y 32 A w3y Y b D
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GigaDevice GD32F3x0'Y
U Cor ®-M« L t ® y A W N
Ar faCo r ?-M& U A_ 1-1.GD32¥3 / » U "
GD32mM3x b o 7 ASRAM it ® gy M
) o a ) Y'As M a Ne 2, 1 KB
Ty o @ A
1-1.GD32¥3 I b o
® u
OxEO00 0000 - OXEOOF FFFF Cortex® M4 p
0xA000 0000 - OXDFFF FFFF G
RAM 0x6000 0000 - 0X9FFF FFFF G
AHBL 0x5004 0000 - OX5FFF FFFF G
0x5000 0000 - 0x5003 FFFF USBFS
0x4800 1800 - Ox4FFF FFFF G
0x4800 1400 - 0x4800 17FF GPIOF
0x4800 1000 - 0x4800 13FF G
AHB2 | 0x4800 0COO0 - 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 8000 - 0x4001 FFFF G
0x4001 5C00 - 0x4001 7FFF G
0x4001 5800 - 0x4001 5BFF G
0x4001 4C00 - 0x4001 57FF G
0x4001 4800 - 0x4001 4BFF TIMER16
APB2 0x4001 4400 - 0x4001 47FF TIMER15
0x4001 4000 - 0x4001 43FF TIMER14
0x4001 3C00 - 0x4001 3FFF G
0x4001 3800 - 0x4001 3BFF USARTO
0x4001 3400 - 0x4001 37FF G
0x4001 3000 - 0x4001 33FF SPI0 /12S0
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® v
0x4001 2C00 - 0x4001 2FFF TIMERO
0x4001 2800 - 0x4001 2BFF G
0x4001 2400 - 0x4001 27FF ADC
0x4001 0800 - 0x4001 23FF &
0x4001 0400 - 0x4001 O7FF EXTI
0x4001 0000 - 0x4001 O3FF SYSCFG + CMP
0x4000 CCOO - 0x4000 FFFF &
0x4000 C800 - 0x4000 CBFF CTC
0x4000 C400 - 0x4000 C7FF &
0x4000 CO00 - 0x4000 C3FF &
0x4000 8000 - 0x4000 BFFF &
0x4000 7C00 - 0x4000 7FFF &
0x4000 7800 - 0x4000 7BFF CEC
0x4000 7400 - 0x4000 77FF DAC
0x4000 7000 - 0x4000 73FF PMU
0x4000 6400 - 0x4000 6FFF &
0x4000 6000 - 0x4000 63FF &
0x4000 5C00 - 0x4000 5FFF &
0x4000 5800 - 0x4000 5BFF 12C1
0x4000 5400 - 0x4000 57FF 12C0
0x4000 4800 - 0x4000 53FF &

APB1

0x4000 4400 - 0x4000 47FF USART1
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 2CO00 - 0x4000 2FFF WWDGT
0x4000 2800 - 0x4000 2BFF RTC
0x4000 2400 - 0x4000 27FF &
0x4000 2000 - 0x4000 23FF TIMER13
0x4000 1400 - 0x4000 1FFF &
0x4000 1000 - 0x4000 13FF TIMERS
0x4000 0800 - 0x4000 OFFF G
0x4000 0400 - 0x4000 O7FF TIMER2
0x4000 0000 - 0x4000 03FF TIMER1

SRAM 0x2000 4000 - Ox3FFF FFFF G
0x2000 0000 - 0x2000 3FFF SRAM

9 Ox1FFF F810 - Ox1FFF FFFF G
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® y
Ox1FFF F800 - Ox1FFF F80F Option bytes
Ox1FFF ECOO - Ox1FFF F7FF System memory
0x0802 0000 - OX1FFF EBFF G
0x0800 0000 - 0x0801 FFFF Main Flash memory
0x0010 0000 - 0X07FF FFFF G
Aliased to Flash or
0x0000 0000 - 0X000F FFFF
system memory
1.3.1. B b
W i - -Qo b “ Cor P-M« L yWa Y i b B
w A U " JH B b M " NezB egSRAM TAB W
O # v @ [ O B v @B A
n E vE OMT @ v B M A
bit_ _word_addr ="1Ilbiytt ebardd sHedbsiet B2 mber” 1174
[
A bit_word_addr [B M # O v ’
A bit_band_base £ M ;
A Dbyte offset BV z ’
A bit_number T B ~ 07 A
L 0x2000 0201 ,~ B % M ‘
bit_word_addr = 00xx220200 0%~ (B02F0=4+0x 22 &0 "4
0x2200 401C Q b~ H 0x2000 0200 7w (. 0x2200
401C b~ H 0x2000 0200 78 0x01 O0x00A
1.3.2. : SRAMU
GD32M3kx L 1&B :: SRAM w0x2000" 0000a
N\ 16 ~ ~ 32 ~ A U E A Ty
~a 2.3.9 ~  SRAM_PARITY_CHECKS E
w A - ¥ Wae NMIT ASRAM E
2" SYSCFG CFG2~ H T A 2"~ SYSCFG_CFG2~
SRAM_PARITY_ERROR_LOCKBE T [ o/ 14/ 15/
16 break ~ A
SRAM w36~ 32 4 E 1~ A Q" ~
E B O[srRAM & ~ E Py SRAMF P W A
¥ E B b F E B~ Q" o E B~




GigaDevice GD32F3x0'Y
A b R = A
' S RAME - P 9 A @ SRAMO ~ vy
® 0 A B T E A
1.3.3. 3t
! L L 128KB A :: 128KB h ([ 3KB
c O boot loader~ H Ah O No 128 ~ W 1KBA
7 H A
1-2. FIl ash
Page 0 0x0800 0000 - 0x0800 03FF 1 Kbytes
Page 1 0x0800 0400 - 0x0800 07FF 1 Kbytes
- Page 2 0x0800 0800 - 0x0800 OBFF 1 Kbytes
Page 127 0x0801 FCOO - 0X0801FFFF 1 Kbytes
H o Ox1FFF ECOO0 - OX1FFF F7FF 3 Kbytes
' Ox1FFF F800 - Ox1FFF F80F 16 bytes
|- 64 ) @ K v F 32 A
av "1 - 3 T ~ 7 16 - ~ 32
~ A W Y “ eh 37y A
1.4.
GD32 M3 x L L33 Ty BOOT 1B n &
2.3.9 ~ BOOTO ABOOTO v B 4@
e AT ) P P
BOOT1P nBOOTO vANn ey H A
1-3.
Bootl Boot0
h FLASH [ X 0
0 0 1
S SRAM 1 1
1. Bootlv b BOOT1 nv |
, | B Ar mCor ?-M& WL OoOx0000 0060 v Pr
0x0000 0004 ¢ - C | A
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GigaDevice
oo h ~ c0x0800 00GOO" o -
6OX1FFF EC0O0 " w [ 4 0x0000 0000 A
:SRAM 60x2000 o00lO0O" " - A 9
T k NVI C z [ SRAMA
p B G o 1 , h A
- Y Ny o HW b' USARTO USARTIA
1.5. 1/O &9 "H
W ba 1/0 Y"H " p ~ 1/O o ¥ 650MHZ2 a
O @Y"H 1/0 o L ¢ Vil e A
a |/0 &Y "H ~ SYSCFG_CPSCTL T %o BCPS_ RDw
BY 6 E1H % ~ " va A
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1.6. " SYSCFG
SYSCFG " 0x4001 00O0O
1.6.1. 0 SYSCFG_CFGO
Z ' 0x00
B v * 0x0000 000X BOOTO BOOT1 n v~ X
BOOT_MODE[1:0] 4wk v~
7 " 328 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PB9 _H
G G
CE
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TI MERTI MERUSARTUSART
_ ADC_ [ _
G _DMA_|_DMA_|_RX_[LOTX_DN - G BOOT_MODE
A _ RMI]
MP MP A_RM| _RMP| ~
w w w w w r
B /B
31:20 G G BvA
19 PB9_HCCE PB9 za
Bwil ,PB9 "y L oo A
0 PB9 4
1 PB9 T L
18:13 G G BvA
12 TIMER16_DMA RM TIMER 16 DMA a
= 0 b " TIMER16_CHO TIMER16_UP DMA DMA 0"
1 ~ TIMER16_CHO TIMER16_UP DMA DMA 1”
11 T1I MER15 _DMTIMER 15 DMA a
P 0 b " TIMER15_CHO TIMER15_UP DMA DMA 2"
1 * TIMER15_CHO TIMER15_UP DMA DMA 3"
10 USARTO _RX_ USARTO _RX DMA a
RMP 0 b " USARTO_RX DMADMA 2"
1 " USARTO_RX DMADMA 4
9 USARTO _TX_ USARTO_TX DMA a
RMP 0 b " USARTO_TX DMADMA 1"

i\ " USARTO_TX

D MADMA 3
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7:2

1.0

1.6.2.

31

ADC_DMA _ RMADC DMA a

G

BOOT_MODE]

EXTI

Z L}
By

30 29 28

0x08
" 0x0000 0000

27

0 b -
1 -

ADC DMA
ADC DMA

DMA
DMA

o
1~

G BvA

- a 1. 4 -
bit0 [ BOOTO " bitl vb BOOTLn v |
x0 € st h B
01 ¢ 0

: U i
11' ¢ 3 SRAM :

0 SYSCFG_EXTI SSO

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 0

EXTI3_SS[3:0]

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

w

w w w

31:16

15:12

11:8

G

EXTI3_SS[3:0]

EXTI2_SS[3:0]

EXTI 3
X000
Xoor
X010
X011
X100
X1ior
X110
X111

PA3
PB3
PC3

G @ G @ G

EXTI 2
X000
X001
X010
X011
X100

PA2
PB2
PC2
PD2

(0]
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(0]

X1or
X110
X111

o o

7:4 EXTI1_SS[3:0] EXTI 1
X000 PAl
X001 PB1
X010 PC1
X011
X100
X101 PF1
X110
X111

(0]

(0]

[0 O]

3:0 EXTIO_SS[3:0] EXTI O
X000 PAO
X001 PBO
X010 PCO
X011
X100
X101 PFO
X110
X111

(0]

(0]

o o

1.6.3. EXTI I SYSCFG_EXTI SS1

Z ' 0xoC
B v 0x0000 0000

7 ~ 328~ A
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
EXTI7_SS[3:0] EXTI6_SS[3:0] EXTI5_SS[3:0] EXTI4_SS[3:0]
w w w w
B /B
31:16 G G Bv A
15:12 EXTI7_SS[3:0] EXTI 7
X000 PA7
X001 PB7
X010 PC7
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11:8 EXTI6_SS[3:0]

7:4 EXTI5_SS[3:0]

3:0 EXTI4_SS[3:0]

1.6.4. EXTI

Z t

0x10

X01r
X100
X101 PF7
X110
X111

(0]

(0]

[l

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

(0]

o

o G

EXTIS

X000 PA5
X001 PB5
X010 PC5
X01r
X100
X101' PF5
X110
X111 G

o o

(0]

EXTI 4
X000 PA4
X001 PB4
X010 PC4
X011
X100
X101 PF4
X110
X111

o

o

[0

Z SYSCFG_EXTI SS2

B v ' 0x0000 0000

31 30 29 28

27

328 ~

26 25

A

24

23

22

21

20

19

18

17

16
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15

14 13 12

11

10 9

6 5

4 3 2 1

EXTI11_SS[3:0]

EXTI10_SS[3:0]

EXTI9_SS[3:0]

‘ EXTI8_SS[3:0]

w

w

w

w

31:16

15:12

11:8

74

3.0

G

EXTI11_SS[3:0]

EXTI10_SS[3:0]

EXTI9_SS[3:0]

EXTI8_SS[3:0]

(0]
©»
<
>

EXTI 11

X000 PAll
X001 PBl1
X010 PC11
X01r
X100
X1or
X110
X111

@ @ @ @O G

EXTI 10

X000 PAl0O
X001 PB10O
X010'° PC10
X011
X100
X1ior
X110
X111

@ o @ o Gy

EXTI9
X000 PA9
X001 PB9
X010 PC9
X011
X100
X101
X110
X111

O O @ O G

EXTI 8
X000 PAS8
X001 PBS8
X010 PC8
X011
X100

o o
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1.6.5.

31

EXTI

Z ' 0xl14
B v ' 0x0000 0000

30 29 28

27

X1or
X110
X111

G @ G

I SYSCFG_EXTI SS3

328 ~

26

A

25

24

23

22 21

20 19 18 17

16

15

14 13 12

11

10

9

6 5

4 3 2 1

EXTI15_SS[3:0]

EXTI14_SS[3:0]

EXTI13_SS[3:0]

EXTI12_SS[3:0]

B /B

w

w

w

w

31:16

15:12

11:8

7.4

G

EXTI15_SS[3:0]

EXTI14_SS[3:0]

EXTI13_SS[3:0]

(0]

EXTI 15

X000
Xoor
X010
X011
X100
X1ior
X110
X111

PA15
PB15
PC15

G @ G @ G

EXTI 14

X000
X001
X010
X011
X100
X101
X110
X111

EXTI 1
X000
Xoor
X010

PAl14
PB14
PC14

O @ @ O G

3
PA13
PB13
PC13
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3:0 EXTI12_SS[3:0]

1.6.6.

Z ' 0x18

Bv

31 30 29 28

27

(0]

X01r
X100
X1or
X110
X111

@ @ O o

EXTI 12

X000 PA12
X001 PB12
X010 PC12
X011
X100
X1ior
X110
X111

G @ G @ G

2 SYSCFG_CFG2

" 0x0000 0000

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 0

SRAM |
ARI TV
RROR |
oCK

SRAM |
CEF K

Lock(
_Loc

8 SRAM_PCEF

7:3 G

2 LVD_LOCK

LVD

B p T B A
O LVDT ¢ TIMERO/14/15/16
LVDEN  LVDT[2:0[ Y

break ~ APMU_CTL

38



GigaDevice GD32F3x0'Y
1 LVDT b TIMERO/14/15/16 break ~ A PMU_CTL
LVDEN LVDT[2:0] ~
1 SRAM_PARITY_ SRAM E
ERROR_LOCK B p T B A
0 SRAM E  TIMERO/14/15/16 break
1 SRAM E L TIMERO/14/15/16 break ~
0 LOCKUP_LOCK Cortex®-M4 LOCKUP ¥
B ) 1 B A
0 Cortex®-M4 LOCKUP ¥ TIMERO/14/15/16 break ~
1 Cortex®-M4 LOCKUP ¥ b TIMERO/14/15/16 break
1.6.7. I /] 8o L " SYSCFG_CPSCTL
Z ' 0x20
B v ' 0x0000 0000
7 328 ~ A
31 30 29 28 26 25 24 23 22 21 20 19 18 17 16
G
15 14 13 12 10 9 8 7 6 5 4 3 2 1 0
B CPS_H B
G G CPS_H
Y
r rw
B /B
319 G G BvA
8 CPS_RDY 1/O &Y 'H %o
B 7
0 1/0O Y "H %o
1 1/0 &1 "H%o
7:1 G G v
0 CPS_EN I/O &1 "Ha
0 1/O &4y "H
1 1/O0 &1 "Ha
1.7.
O H 96 W | B o H
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TAO6 W | De W A"y b 17" n W N¢
A
1.7.1. U H
* Ox1FFF F7EOQ
v AN b k A
7 ~ 328 ” A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ SRAM_DENSI TY[ 15: 0]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ FLASH_DENSITY[15:0]
r
BB
31:16 SRAM_DENSITY  SRAM [
[15:0] v = SRAM U “ Y Kbytesu i B
o ' 0x0008 8KbytesA
15:0 FLASH_DENSITY  Flash
[15:0] % .= Flash ¥y Kbytesu y P
o ' 0x0020 32KbytesA
1.7.2. WIlD9e&B B ~
* Ox1FFF F7AC
v AN b k A
7 t 3287 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
UNI QUE_I1 D[ 31:16]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
UNI QUE_I D[ 15: 0]
r
BB
31:0 UNIQUE_ID[31:0] W ID

" Ox1FFF F7BO
v A A b

=

>
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7 ~ 328”7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ UNI QUE_1I D[ 63: 48]
‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ UNI QUE_1 D[ 47:32]
‘
B /B
31:0 UNIQUE_ID[63:32] W 1D
* Ox1FFF F7B4
v 1A b k A
7 © 328 7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ UNI QUE_1 D[ 95: 80]
‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ UNI QUE_I D[ 79: 64]
‘
B /B
31:0 UNIQUE_ID[95:64] W ID
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2. L ~ FMC”
2.1.
L~ FmMC i wo A |- 64K p~ CPU
D A FMC a Yy i 328 /168 N /B b A
2.2. h
A 128KB : " 6 U o ’
A |- 64K p~ CPU ) '
A ¢ 64K ~ 128K p o ’
A 3K H :
A 16 G :
A wilk
A 328 /168 N /B - :
A G w -~ 0| Vo
A G w -~ b’
2.3. w
2.3.1.
U W e 128K h ~ 128 1K Ne W e 3K
G H A h o 128 Ty ¢
v A
2-1.
Page 0 0x0800 0000 - 0x0800 03FF 1KB
Page 1 0x0800 0400 - 0x0800 07FF 1KB
Page 2 0x0800 0800 - 0x0800 OBFF 1KB
h
Page 127 0x0801 FCO0O0 - 0x0801 FFFF 1KB
H Ox1FFF ECOO - Ox1FFF F7FF 3KB
0Ox1FFF F800 - Ox1FFF F80F 16B
H = boot loader” ~ b A
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2.3.2. b
" Y'E o W A O o © Nez a CPU IBUS
DBUS A
2.3.3. FMC CTL
B~ FMC_CTL b Yy Q " OBRLD# B 6w
~ f FMC_CTL T LKB W 1AW @’ FMC_KEY H Q b
Y FMC_CTL “Nez @ Q~ 0x45670123 OxCDEF89ABAH
Q b ~ FMC_CTL LKP p O0A Yy ) FMC_CTL LK
BulP FMC_CTL Ak v FMC_KEY b v LKP 1 ¢
FMC_CTL f bWe A
FMC_CTL OBPGP OBERP ~ Yy FMC_OBKEY A l
FMC_OBKEY ® Q~ 0x45670123 OxCDEF89AB' t -~ » FMC_CTL
OBWENB 1A o~ Yy FMC_CTL OBWENB 0 FMC_CTL OBPGP OBER
B A
2.3.4.
FMC w  Weah O p A | w A W Ty b
ir p AFMC b n'
A G FMC_CTL b 6 ’
A FMC_STAT BUSYB G o T b~ 4 BUSYB
w0A 1t b ’
A Q [ FMC_ADDR ’
A Q D [ FMC_CTL PERS ’
A FMC_CTL STARTE 1 0 5 [ FMC
A FMC_STAT BUSYP o D) - t
BUSYP u O
A ~ " vya DBUS p A
w  ~ FMC_STAT ENDFP v T FMC_CTL
ENDIEB H |- I HFMC 0%eT A W G
A O o © e’ LA ¢
/I G b w - FMC_CTL ERRIEB 1T FMC
0w b T A o™ Yy FMC_STAT WPERRB T 0
'’ A FMC_STAT ENDF? b Alf ey b '
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2-1. b
FMC_CTL
BUSYB B
B PERP ~
FMC_ADDR
TQ"
\
B STARTB~ D
5
Y
BUSYB B
2.3.5.
FMC t = w YA h p A b (.
'7;‘
A G FMC_CTL b 6 ’
A FMC_STAT BUSYB G o T b~ 4 BUSYB
w0A 1 b ’
A Q o [ FMC_CTL MERB ~ 17
A FMC_CTL STARTE 1 O D [ FMC
A FMC_STAT BUSYBP o D -
BUSYP u O
A ~ " ya DBUS p A
w  ° FMC_STAT ENDFF 1T f FMC_CTL
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ENDIEB H |k I HFMC 0(WeT By
OXFFFF FFFF " Yy SRAMT a FMC

b AFMC_STAT ENDFB A
0x0800 0000~ A I V b
2-2. b

FMC_CTL
BUSYB B
B MERB

Y
B STARTB~ {

o]

V‘
BUSYB B

2.3.6. h O

FMC t W @ 328 /168 A /B w k O Ay 1
£y b '
A G FMC_CTL b 6 :
A FMC_STAT BUSYB G o T b~ 4 BUSYB
W 0A 1 b ’
A Q 5 [ FMC_CTL PGB’
A DBUSQW e 328 /16F V | ’
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A FMC_STAT BUSYP o) v t
BUSYB u O
A ~ " ya DBUS o wA
h O w  ~ FMC_STAT ENDFF T f FMC_CTL
ENDIEB H |- I HYFMC 0%eT A , N
by | OXFF b OxFF PGERRS T
3 b ) p wOx0 °~ b “fbw B PGERR" A ~
G b w A: N~ FMC_CTL ERRIEB 1 FMC
R b T A o vy FMC_STAT PGERRP WPERR
B T 0 " AFMC_STAT ENDF? b Al v h
o b ‘
2-3. b
FMC_CTL
B PGB
Y
DBUSQ~” A
y
BUSY B,
2.3.7.
FMC t 3 Wa w A T A ey
A GFMC_CTL b 6 ’
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A G FMC_CTL OBWENP G 3 :
A FMC_STAT BUSYB G o T b~ v BUSYB
w0A 1t b :
A Q D [ FMC_CTL OBERB "~ 17
A FMC_CTL STARTE 1 0§ o [ FMC
A FMC_STAT BUSYE D v t
BUSYB u O
A ~ " ya DBUS wA
w  ~ FMC_STAT ENDFP w T r FMC_CTL
ENDIEB H |- I HYFMC 0WeT AFMC_STAT ENDFE 1
b A
2.3.8.
FMC t W@ 168 A wo k p AN "
b !
A G FMC_CTL b ¢ ;
A G FMC_CTL OBWENB G g ’
A FMC_STAT BUSY® G o T b~ 4 BUSYB
wO0A 1t b ’
A Q o [ FMC_CTL OBPGP ’
A DBUSQWa 168 \ | ’
A FMC_STAT BUSYB o D il t
BUSYB 4y O
A ~ " ya DBUS wA
b w ° FMC_STAT ENDFF w T F FMC_CTL
ENDIE® H |- I HYFMC OWeT A il I
bH | p OXFF b OxFF PGERRB T
b A FMC_STAT ENDFB b A
2.3.9.
B FMC_CTL OBRLDB 1 ~ o )
v [ FMC_OBSTAT FMC_WP " H A
i A v bY ~ FMC_OBSTAT
OBERRS 1T W OXFFA n
2-2.
nG
Ox1fff f800 OB_SPC
OxA5 G

47



GigaDevice GD32F3x0'Y
0xA5 OXxCCH, K v'v #G
oxCC £G
Ox1fff f801 OB_SPC_N OB_SPC v
H
77 &
[6] SRAM_PARITY_CHECK
0 a SRAM E
1 " a SRAM E
[5] VDDA_VISOR
0 " a Vooba TMEAVT bk
1 a Vooa “irw & PMU
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<244 (to CEQ

L

CECSEL
CK_I25
(to 12S)

scs1:0] 4_D CK_FMC .-
FMC enable
( by hardware) (1o FMO)

CK_IRCBM b HeLK
00 AHB enabl (10 AHB bus CortexM4, SRAM, DMA)
8 MHz CK_CSsT
IRCBM :34 -1 Jek_PLL 19 CK_SYS, Pr‘;"‘cﬂala CK_AHB o ~
168MHz max | L5 m1p | 168MHz mal (to CortexM4 SysTich
FCLK

P TIMERL,25,13 (free running clock
CK_IRC48M if(APB1 prescalel
- Clock =1)=AHB CK_TIMERX
Monitor else TIMERX
4-32 MHz : = AHB /(APBL enable to TIMERL,2,5,13
HXTAL prescaler /2)
CK_HXTAL APRL oK APBL
——  Prescaler PCLKL
732 Hu 124816 84 MHz max to APBL perpherals
[FIMER0.14.15.16 ] Peripheral enable
TIMERO,14,15,16
32. 768KHz o1 CK_RTC > if(APB2 prescaler
LXTAL ol
(oRTQ — S CK_TIMERx
else TIMERX
© =AHB/(APB2 enable to TIMERO,14,15,16
/r prescaler /2)
RTCSRQL:0)
40 KHz a0 CKk FwDeT APB2 CK_APE2
IRC40K p——  Prescaler PCLI2
(toFWDGT +1,2,4,8,16 84 MHz max to APB2 peripherals
Peripheral enable
0
CK_IRC28M
CK_IRC40K
I}g‘ CK_OUT 124,128 CK_ LXTAL -
CK_SYS *~—
T CK_IRCBM
CK_HXTAL
CKOUTDIV CK_PLL
28 MHz
IRC28M . CK_ ADC to ADC
ADC
L{ Prescaler
2,468
ADC
Prescaler
+35.7,9

N ~ Yy AHBa APB2 APB1 A AHBa APB2 APB1

Nez 4 168MHza 84MHz 84MHzA RCU AHB ~ HCLK™ 8Ne b w Cortex
"~ SysTick™ A SysTick Lb - 3t

CorteX HCLK~ b w SysTick A

GD3 2 ®W3 xTADC APB2 23 43 63 8Ne AHB 33 53 74 9Ne
IRC28M/2 T 2 RCU_CFGADCSEL ADC
AUSARTO "y | RC8MALXTAL a APB2 ~

2 RCU_CFGUSARTOBEL ACEC " Y | RC8 M
24Me L XTAL” Z RCU_CFGXECSEL A

RTC " Y LXTAL & IRC40K HXTAL  32Ne ~ L

71



GigaDevice GD32F3x0'Y
"~ RCU_BDCTL™ RTCSRCS A
USBFS CK48M t ~ CK48M~ y CK_PLL IRC48M v
RCU_ADDCTL CK48MSELB IRC48M.
FWDGT " Yy IRC40K ~ FWDGT - L A
APB  Ne w T b AHB WA T
Wb APB 20A
4.2.2. h
A 4] 32 MHz ‘ " HXTAL™’
A 8MHzp RC ~ IRC8M™’
A 48 MHzp RC ~ IRC48M™’
A 28 MHzp RC ~ IRC28M™’
A 32768kHz v r © LXTAL™
A 40kHzp v RC " IRC40K™
A PLL " Y HXTAL IRC8M IRC48M
A HXTAL A
4.2.3. w
r " HXTAL"
4 32MHz T Loy h A ' H @
HXTAL A r A
4-3. HXTAL
OSCIN OscouT
[l
IDI
Crystal
c1—— _— C2
HXTAL "y L RCU_CTLO HXTALENS T
L RCU_CTLOT HXTALSTBS A
W e p 016 F A e i N A HXTAL
v T RCU_INTT T a P HXTALSTBIEP 6716 w”
T A W 't HXTAL "y b PLL ~ A
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L RCU _CTLO HXTALBPS HXTALENE 671 § A
CK_HXTAL 6 ~ OSCIN A R - OSCIN' OSCOUTG
y 4-4. JHXTAL A 7 CK HXTAL ¢ ~ OSCIN
A
4-4. ) HXTAL
OSCIN OSCOUT]

% D4

p 8MHzRC " IRC8M”
p 8MHzRC - IRC8M  ~ 8MHz - 3 CPU
IRCBM  AIRC8MRC b K v ) pl]
v Al RC8M™ Y L " RCU_CTILTO
| RC8MEN " " A L RCU_CTLOT IRC8MSTBS | RC®M
RC A IRC8M N HXTAL A T
RCU_INTT T a PBIRCSBMSTBIE O616IRCBM Y ~ ¥ Wa
T AIRC8M 3" bPLL ~ A
N w  %IRC8M “p , HXTAL A a
) _ @ by A
HXTAL  PLL Y C : -
C A R » LIRCBM by A
~ PLL™
) PLL ~a W 4~32MHz %2~640 ~7 Yy ¢ 16~168 MHz
FA
PLLY L 0 RCU_CTODOPLLEN * 7 A L
RCU_CTLOT PLLSTB® PLL A T RCU_INTT
T a BPLLSTBIE 616PLL Yy ~ ¥ WeT A
p 28MHz RC "~ |RC28M”
p 28MHzRC ~ IRC28M™ W@ 28MHZ F b ADC A
IRC28M Y L I RCU_CTT 1IRC28MEN® =7 A
L T RCU CTLL" T IRC28MSTB? IRC28M A
T RCU_INTT T a P IRC28MSTBIE 6716 IRC28M y -~
WeT A
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p 48MHzRC "~ IRC48M"~
p 48MRC ~ IRC48M~ W@ 48MHZ b USB PLL
AIRC48M Y v L " RCU_ ADDTIT LIRC48MENS T
Ay L ~ RCU_ADDCTL"T IRC48MSTB? IRC48M A
v L RCU_ADDCTLT T a B IRC48MSTBIE 671 6IRC48M
Y Y 9eT A
N W %IRC48M Pl Db b % ° wUSB 48MHz -
500ppmH P A CTC{"HT » °° IRC48M A
v r ~ LXTAL"
LXTAL We32.768kHz r A LHaeY w
f ALXTAL " vy M L " RCU_BDCTL
LXTALENB 7T A M L RCU BDCTLT LXTALSTBSB
LXTAL A T RCU_INTT T a B LXTALSTBIE
61TO6LXTAL Yy -~ ¥ WeT A
M L RCU BDCTL LXTALBPS LXTALENP 671 9
A CK_LXTALL [ OSC32IN :i: H™ % A
Y p RC "~ IRC40K~
| RC40K RC Vavyw v 4 OkHZ
L Al RC4 0k T ub p A
IRC40K RC Ty Ly RCU_RSTSCKT IRC40KEN® g
" A Ly RCU_RSTSCKT IRC40KSTBB IRC40K A
T RCU_INTT T a B IRC40KSTBIE 671 6IRC40K y ~
Y WeT A
~ CK_SYS”
B~ IRC8M W ©q RCU CFGO T i
BSCS Y® w HXTAL PLLA SCS v 1~ a /A
[ A Ve PLL bu -
b A A
HXTAL ~ CKM~
L RCU_CTLOT HXTAL a B CKMEN HXTAL Y a
w A w HXTAL * a = HXTALA A% [ HXTAL
* HXTAL * v T RCU_INTT HXTAL B CKMIF
61 HXTAL HPA @ o T Cortex-M4 b~ T A
HXTAL b PLL “ HXTAL Ba IRC8Mu F PLL
. A

Fw
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Fw ¥ € 32kHz [ 168MHz A RCU_CFGOT
CK_ouT B CKOUTSEL b H™ A GPIO
w /O AFIO” ¥ H™ A
4-1.
B
000
001 CK_I RC28M
010 CK_I RC40K
011 CK_LXTAL
100 CK_SYS
101 CK_| RC8M
110 CK_HXTAL
111 CK_PLICK_PLL/ 2
RCU_CFGO CKOUTDIV[2:0]8 ~ ™ y ¥ o Ne ~
v CK.OUT A
L
MCU b * HDMI CEC USARTO McU |k |
LXTAL L f LXTAL a A
HDMICEC USARTO IRC8M Fb o z
IRCBM ~ HDMI CEC USARTO IRC8M bwu b A
A L
A " RCUDSV" T DSLPVS[1:.08 " y Lp !
1A
4-2. np A
DSLPVS[1:0] A~V
00 Y
01 - v-0.71
10 - v -0.27
11 - v -0.37
RCU_DSV *~ RCU_VKEY~ G A~ Q 0x1A2B3C4D |
RCU_VKEY ~ RCU_DSV 0~ A
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4.3. RCU
RCU ‘' 0x4002 1000
4.3.1. L 0 RCU _CTLO
Z ' 0x00
B v' 0x0000 XX83 X 3] A
Ty ~ 8 aN " 16" ~ 32" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G PLLSTB PLLEN G CKMEN HXTALBPS | HXTALSTB | HXTALEN
r w w w r w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ IRC8MCALIB[7:0] ‘ IRC8MADJ[4:0] ‘ G . IRC8MSTB | IRCBMEN
r w r w
B /B
31:26 G G BvA
25 PLLSTB PLL B
p 06016 PLL % A
0 PLL
1 PLL
24 PLLEN PLL a
p B B A PLL Dy R Bb BA ~
p ~ BA
0 PLL
1 PLL
23:20 G G BvA
19 CKMEN HXTAL a
0 4~32MHz "~ HXTAL™
1 a 4~32MHz "~ HXTAL™
D [ HXTAL @ A v TP p ®
[ IRC8MRC A | Y s B~ B~
p  CKMIFB A
“'a HXTAL Y e LB | RC8BMEN ~ ~ g
| RC8MA
18 HXTALBPS r " HXTAL a
7 HXTALEN B w O HXTALBPSE ~ QA
0 HXTAL
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1 3 HXTAL HXTALF G ~
17 HXTALSTB ; " HXTAL B
p 0106 HXTAL A
0 HXTAL
1 HXTAL
16 HXTALEN a
p 0601066606 HXTAL PLL ~ Dy v B b
A - p * BA
0 4~32MHz
1 a 4 ~ 32 (MHz
15:8 IRC8MCALIB[7:0] p %oV
t oy B
7:3 IRC8MADJ[4:0] b v
© B p B v 4 IRC8MADJ |tv %:: IRC8MCALIB[7:0]F
v A v IRC8M [ 8 MHz +1%A
2 G G BvA
1 IRC8MSTB p = IRC8M” B
p 06010 IRC8M A
0 IRC8M
1 | RC8M
0 IRC8MEN ) a
p B BA IRC8M ) B b BA ¢
b HXTAL ) B p 1
* |RC8M A
0 p B8MHzRC i
' p 8 MHz RC
4.3.2. 0 RCU_CFGO
Z ' 0x04
B v ' 0x0000 0000
Ty "~ gk "aN " 16" ~ 32" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PLLDV CKOUTDIV[2:0] PLLMF[4] CKOUTSEL[2:0] ‘ USBFSPSC[1:0] PLLMF[3:0] PLLPREDV PLLSEL
w rw w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ ADCPSCI[1:0] I APB2PSCI[2:0] ‘ APB1PSCI[2:0] ‘ AHBPSC[3:0] SCSS[1:0] ‘ SCS[1:0]
w rw w w r w
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B /B

31

30:28

27

26:24

23:22

21:18

PLLDV

CKOUTDIV[2:0]

PLLMF[4]

CKOUTSEL[2:0]

US B PPSC[1:0]

PLLMF[3:0]

CK PLL1 2Ne b CK_OUT
0 CK PLL2Ne B CK OUT
1 CK_PLL b CK_OUT

CK OUTNe ~ v CK_OouT

CK_OuT & RCUCFGO 26:24F A
000 CK_OUTb Ne

001 CK_OUT 2 Ne

010 CK_OUT 4 Ne

011 CK_OUT 8 Ne

100 CK_OUT 16 Ne

101 CK_OUT 32 Ne

110 CK_OUT 64 Ne

111 CK_OUT 128 Ne

PLLMF 48
RCU_CFGO 21:188

CK_OUT
p B A
000
001 p 28MRC
010 p 40KRC
o1r v
100
101 p B8MRC
110
111 W e PLLDV " CK_PLL/2" CK_PLL

USBFS Ne

pQ HEB RCU_CFG2 308 USBFS

Ne

LUSBFS Ne v AUSBFS W 48MHz.A

s ~

a B b P A

000 " CK_PLL/15"

oor CK_PLL

010 " CK_PLL/25"

01r ~ CK_PLL/Z2”

100 ~ CK_PLL/3Z
101/110/111 " CK_PLL/3.5”

PLL O

pQ ' B’ RCUCFGO 27F RCU_CFG1

A

A p B
USBFS

PLL O
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000000 ~ PLL x2"

000001' ~ PLL x3”

000010 ~ PLL x4

000011' ~ PLL x 5"

000100 ~ PLL X 6~

000101' ~ PLL X7

000110 ~ PLL x 8"

000111' ~ PLL X9

001000 ~ PLL x 107

001001' ~ PLL x 117

001010 ~ PLL x 12~

001011' ~ PLL x 13~

001100 ~ PLL x 147

001101' ~ PLL x 15~

001110 ~ PLL x 16~

001111' ~ PLL x 16~

010000 ~ PLL x 17"

010001' ~ PLL x 18~

010010 ~ PLL x 197

010011' ~ PLL x 207

010100 ~ PLL x21”

010101' ~ PLL x 227

010110 ~ PLL x 23"

010111' ~ PLL x 247

011000 ~ PLL x 25~

011001' *~ PLL x 26~

011010 ~ PLL x 27"

011011' ~ PLL x 28~

011100 ~ PLL x 297

011101' *~ PLL x 307

011110 ~ PLL x 317

011111' ~ PLL x 327

10000®PLL x 33

é

111171BLL x 63

11111RLL x B4

" PLL ¥ b 168MHZzA

17 PLLPREDV HXTAL CK_IRC48Mbwu PLL ~ A B b I RCU_CFGI1~

T PREDV[O]F @ A& RCU_CFG1 PREDVB A

p 1 0 Ne BN ~ B PLL ~ A
0 HXTAL CK_IRC48M
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1' HXTAL CK_IRC48M Hu No
16 PLLSEL PLL
p 1 0 L pLL
0 IRCBMH,Ne w PLL
1 HXTAL IRC48M RCU_CFG1 PLLPRESEL® ~ w PLL
15:14 ADCPSCI[1:0] ADC No
p Q2B " RCUCFG2 316 ADC No
p 0 1A
000 APB2 2 Ne
001" APB2 4 No
010 APB2 6 Ne
011 APB2 8 Ne
100 AHB 3 Ne
101" AHB 5 Ne
110 AHB 7 Ne
111 AHB 9 Ne
13:11 APB2PSCI[2:0] APB2 Ne
p 1 0 L APB2 Ne A
0xx AHB b Ne
100 AHB 2 Ne
101 AHB 4 No
110 AHB 8 Ne
111 AHB 16 Ne
10:8 APB1PSCI[2:0] APB1  Ne
) LAPB1 Ne A
Oxx AHB b Ne
100 AHB 2 Ne
101" AHB 4 No
110 AHB 8 Ne
111 AHB 16 Ne
7:4 AHBPSC[3:0] AHB  Ne
) LAHB Ne A
0xxx CK_SYS b Ne
1000 CK_SYS 2 Ne
1001 CK_SYS 4 Ne
1010 CK_SYS 8 Ne
1011 CK_SYS 16 Ne
1100 CK_SYS 64 No
1101 CK_SYS 128 Ne
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1110 CK_SYS 256 Ne
1111 CK_SYS 512 Ne
3:2 SCSS[1:0]
) IF
00 CK_IRC8MDb w CK_SYS
o1 CK_HXTALD w CK_SYS
10 CK_PLLD w CK_SYS
11 &
1.0 SCS[1:0]
) A & CK SYS i p  SCSS
B G A T Y by
PLL HXTAL ¥ - L IRC8MD u PLL A
00 IRC8M b w CK_SYS
01 HXTAL b w CK_SYS
10 PLLD 4w CK_SYS
11 G
4.3.3. T " RCU_I"NT
Z ' 0x08
B v ' 0x0000 0000
Ty "~ 8 "aN C 16~ 32-° A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
IRC28M PLL HXTAL IRC8M LXTAL IRC40K
G CKMIC G
STBIC STBIC STBIC STBIC STBIC STBIC
w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IRC28M PLL HXTAL IRC8M LXTAL | IRC40K IRC28M PLL HXTAL IRC8M LXTAL [ IRC40K
G CKMIF G
STBIE STBIE STBIE STBIE STBIE STBIE STBIF STBIF STBIF STBIF STBIF STBIF
w w w rw rw rw r r r r r r r
B /B
31:24 G G Bv A
23 CKMIC HXTAL T
pQ1 B CKMIF B A
0 b B CKMIF B
1 B CKMIF B
22 G G Bv A
21 IRC28MSTBIC IRC28M T
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pQ1 B
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IRC28MSTBIF
IRC28MSTBIF g
IRC28MSTBIF g

B A
0 b b

r B
20

PLLSTBIC PLL T

pQ1
0 b

B PLLSTBIF
P PLLSTBIF B
1 B PLLSTBIF B

B A

19 HXTALSTBIC HXTAL T

B HXTALSTBIF B
B HXTALSTBIF B
B HXTALSTBIF B

pQ1
0 b

n
18

IRCBMSTBIC IRC8M T

pQ1 B
0O b B
1 B

IRC8MSTBIF B A
IRC8MSTBIF B
IRC8MSTBIF B
17

LXTALSTBIC LXTAL T

pQ1
0 b
n

B LXTALSTBIF B
B LXTALSTBIF g

B LXTALRDYF g

16

IRC40KSTBIC IRC40K T

pQ1 B
0O b B
1 B

IRC40KSTBIF
IRC40KSTBIF B
IRC40KSTBIF B

B A

15:14 G G Bv A
13 IRC28MSTBIE

IRC28M T a

a |/
Il RC28M T
I RC28M T

p 1 0 IRC28M
o

1 a
12

PLLSTBIE PLL T
0

a
p 1 a PLL T
0 PLL T

1 3 PLL T
11 HXTALSTBIE HXTAL T a
0 a [/

(0} HXTAL
1 a

D 1 HXTAL

HXTAL T

10 IRC8MSTBIE IRC8M T a

>

>
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p 1 0 a |/ | RC8 M T A
o IRC8M T
1 a3 | RC8M T
9 LXTALSTBIE LXTAL T a
LXTAL T a LA
0] LXTAL T
1 3 LXTAL T
8 IRC40KSTBIE IRC40K T a
IRC40K T a |/ LA
o IRC40K T
1 3 | RC4A0K T
7 CKMIF HXTAL T B
HXTAL p 1A
p CKMIC=1 B A
0
1 HXTAL
6 G G BvA
5 IRC28MSTBIF IRC28M T B
IRC28M f IRC28MSTBIE P 1 p 1A
p IRC28MSTBIC=1 B A
0 IRC28M T "
1 1 RC28M T ©
4 PLLSTBIF PLL T B
PLL f PLLSTBIE® 1 p 1A
p  PLLSTBIC=1 B A
0 PLL T
¥ PLL T
3 HXTALSTBIF HXTAL T B
4~32MHz f HXTALSTBIE B 1 1A
p  HXTALSTBIC=1 B A
0 HXTAL T O
0 HXTAL T
2 IRC8MSTBIF IRC8M T B
p 8MHzRC f IRC8MSTBIE B 1
p IRC8MSTBIC=1 B A
0 IRC8M T
1” | RC8M T
1 LXTALSTBIF LXTAL T B
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32.768KHz f LXTALSTBIE u 1 p 1A
p LXTALSTBIC=1 B A
0 LXTAL T 0
' 0 LXTAL T
0 IRC40KSTBIF IRC40K T B
p  32kHz RC f IRCAOKSTBIE B p 1A
p  IRC40KSTBIC =1 B A
0 IRC40K T °
1 |1 RC40K T
4.3.4. APB28B " RCU_APBZRST
Z ' 0x0oC
B v 0x0000 0000
Ty "~ 8 taN " 16" ~ 38"
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TIMER16 | TIMER15 | TIMER14
G
RST RST RST
w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
USARTO SPIO TIMERO ADC CFGCMP
G G . G .
RST RST RST RST RST
w w w w w
B /B
31:19 G G BvA
18 TIMER16RST TIMER 16 B
p 1 0A
0 B
1 B TIMER16
17 TIMER15RST TIMER 15 B
p 1 0A
0 B
1 B TIMER15
16 TIMER14RST TIMER 14 B
p 1 0A
0 B
1 B TIMER14
14 USARTORST USARTO B
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p 1 0A
o B
1 B USARTO
13 G G Bv A
12 SPIORST SPIO B
p 1 0A
o B
1 B SPIO
11 TIMERORST TIMERO B
p 1 0A
0] B
1 B TIMERO
10 G G BvA
9 ADCRST ADC B
p 1 0A
o B
1 B ADC
8:1 G G BvA
0 CFGCMPRST
p 1 0A
0] B
1 B
4.3.5. APB18B " RCU_APBIRST
Z ' 0x10
B v 0x0000 0000
Ty “ 8 TaN " 16" " 32" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CEC DAC PMU 12C1 12C0 USART1
G G G G
RST RST RST RST RST RST
w w rw w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SPI1 WWDGT TIMER13 TIMERS TIMER2 | TIMER1
G G G G
RST RST RST RST RST RST
w w w w w w
B /B
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31 G G BvA
30 CECRST HDMI CEC B
p 1 0A
0] B
1 B HDMICECY "H
29 DACRST DAC B
p 1 0A
o B
1 B DACHY "H
28 PMURST L s
p 1 0A
(0} B
1 B Ly "H
27:23 G G Bv A
22 [2C1RST [2C1 B
p 1 0A
0} B
1 B I2C1
21 [2CORST [2C0 B
p 1 0A
o B
1 B 12CO
20:18 G G Bv A
17 USART1RST USART1 B
p 1 0A
o B
1 B USARTL
16:15 G G Bv A
14 SPILRST SPIL B
p 1 0A
0] B
1 B SPH
13:12 G G BvA
11 WWDGTRST 0 B
p 1 0A
0] B
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1 B 0
10:9 G G B v
8 TIMER13RST TIMER13 B
p 1 0A
o B
1 B TIMER13
7:5 G G Bv A
4 TIMER5RST TIMER5 B
p 1 0A
0] B
1 B TIMERS5
3:2 G G Bv A
1 TIMER2RST TIMER2 B
p 1 0A
0] B
1 B TIMER2
0 TIMER1RST TIMER1 B
p 1 0A
o B
1 B TIMER1
4.3.6. A HBg " RCU_AHBEN
Z ' 0xl14
B v 0x0000 0014
Ty “ 8 TaN " 16" " 32" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G ‘ TSIEN ‘ G ‘ PFEN ’ G ‘ PDEN ‘ PCEN ‘ PBEN ’ PAEN ‘ G
w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
USBFSE FMCSPE SRAMSP
.G G CRCEN G G . G DMAEN
N N EN
rw w w w w
B /B
31:25 G G Bv A
24 TSIEN TSI a
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23

22

21

20

19

18

17

16:13

12

11:7

PFEN

PDEN

PCEN

PBEN

PAEN

G

USBFSEN

CRCEN

GPIOF a

p 1 0A
0 GPIOF
1 GPIOF

G BvA

GPIOD g

p 1 0A
0 GPIOD i
1 GPIOD

GPIOC a

p 1 0A
0 GpPIOC ~
1 GPIOC

GPIOB a

p 1 0A
0 GPIOB i
1 GPIOB

GPIOA g

p 1 0A
0 GPIOA
1 GPIOA

USBFS a

p 1 0A
0 USBFS ~
1 USBFS
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4 FMCSPEN FMC a
p 1 0 r W FMC A
0" W FMC
1 W FMC
3 G G Bv A
2 SRAMSPEN SRAM o a
p 1 0 r 1 SRAM A
0" W SRAM o
1 W SRAM o
1 G G BvA
0 DMAEN DMA a
p 1 0A
0 " DMA
1 DMA
4.3.7. APB@ " RCU_APB2EN
Z ' 0x18
B v ' 0x0000 0000
Ty "~ 8 "aN C 16-~ " 32" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TIMER16 | TIMER15 | TIMER14
G
EN EN EN
w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
USARTO TIMEROE CFGCMP
G G SPIOEN G ADCEN
EN N EN
w rw w w w
B /B
31:19 G G BvA
18 TIMER16EN TIMER16 a
p 1 0A
0 7 TIMER16
1 TIMER16
17 TIMER15EN TIMER15 a
p 1 0A
0 " TIMER15
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1 TIMER15
16 TIMER14EN TIMER14 a
p 1 0A
0~ TIMER14
1 TIMER14
15 G G Bv A
14 USARTOEN USARTO a
p 1 0A
0 7 USARTO
1 USARTO
13 G G BvA
12 SPIOEN SPIO a
p 1 0A
0 7 SPIO
1 SPIO
11 TIMEROEN TIMERO a
p 1 0A
0 7 TIMERO
1 TIMERO
10 G G BvA
9 ADCEN ADC o a
p 1 0A
0 ADC o
1 ADC o
8:1 G G Bv A
0 CFGCMPEN b a
p 1 0A
0. 5
4.3.8. APBA@ " RCU_APBT1EN
Z t
B v ' 0x0000 0000
" ~ 8 "aN "~ 16~ ~ 32" A
31 30 29 28 26 25 24 23 22 21 20 19 18 17 16
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USART1
G CECEN DACEN PMUEN G I12C1EN 12COEN G G
EN
w w rw w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WWDGT TIMER13 TIMERSE TIMERZ2E | TIMER1E
G SPI1EN G G G G
EN EN N N N
w w w w w w
B /B
31 G G Bv A
30 CECEN HDMI CEC o a
p 1 0A
0 7 HDMICEC o
1 HDMI CEC o
29 DACEN DAC o a
p 1 0A
0 " DAC o
1 DAC o
28 PMUEN 0 a
p 1 0A
o o
\ 0
27:23 G G Bv A
22 [2C1EN 12C1 a
p 1 0A
0] 12C1
1 12C1
21 I2COEN 12C0 a
p 1 0A
0 " 12c0
1 12C0
20:18 G G Bv A
17 USART1EN USART1 a
p 1 0A
0" USART1
1: USART1
16:15 G G Bv A
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14 SPILEN SPI1 a
p 1 0A
o SPI1
1 SPI1
13:12 G G Bv A
11 WWDGTEN 0 a
p 1 0A
o - 0
1 0
10:9 G G Bv A
8 TIMER13EN TIMER13 a
p 1 0A
0 7 TIMER13
1 TIMER13
7:5 G G BvA
4 TIMER5EN TIMER5S a
p 1 0A
0 7 TIMERS
1 TIMER5S
3:2 G G BvA
1 TIMER2EN TIMER2 a
p 1 0A
0 7 TIMER2
1 TIMER2
0 TIMER1EN TIMER1 a
p 1 0A
0 " TIMER1
1 TIMER1
4.3.9. M L " RCU_BDCTL
Z ' 0x20
B v 0x0000 0018 M ] B
Y "~ gk "aN " 16" ~ 32" A
' M L " BDCTL™ LXTALEN, LXTALBPS, RTCSRC RTCENSB
M B 0A- L " PMU CTL™ T BKPWENP 1 B
- A
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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 RTCSRC[1:0] G LXTALDRI[1:0] LXTALEN
S B
rw w w w r w
B /B
31:17 G G Bv A
16 BKPRST M B
p 1 0A
0] B
B wm
15 RTCEN RTC a
p 1 0A
0 7 RTC
1 RTC
14:10 G G Bv A
9:8 RTCSRCJ[1:0] RTC ~ o
p B L RTC
00
o1 LXTAL b u RTC
10 IRC40K buw RTC
11 HXTAL 32Ne b u RTC
7:5 G G Bv A
4:3 LXTALDRI[1:0] LXTAL ° z
p B A M - v A
00 N Z
o1TY ° V4
10T ° gz
11 ooz 7 v
" LXTALDRI Y
2 LXTALBPS LXTAL a
p 1 0A
0] LXTAL
1 3 LXTAL
1 LXTALSTB v
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) LXTAL % A
0 LXTAL
1" LXTAL
0 LXTALEN LXTAL a
) 0A
) LXTAL
1 LXTAL
4.3.10. B/ " RCU_RSTSCK
Z ' 0x24
B v' 0xOC00 0000 B A
Ty © 8B Tan 16" 32" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LP WWDGT | FWDGT SW POR EP OBL V12 )
RSTFC G
RSTF RSTF RSTF RSTF RSTF RSTF RSTF RSTF
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
. IRC40K | IRC40K
G
STB EN
r W
B /B
31 LPRSTF vw B B
/ B O 1A
) Q RSTFC B B A
(0} Yow B
1 0 w
30 WWDGTRSTF 0 B B
o B O p 1A
) Q RSTFC®# B A
0 B
1 0 0
29 FWDGTRSTF B B
B D p 1A
) ‘Q RSTFCB B A
0 B
10
28 SWRSTF ) B
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p B O p 1A
) ‘Q RSTFCB B A
(0} p BO
1 0 p B
27 PORRSTF B B
B0 p 1A
) Q RSTFC?# B A
0 B O
1 0 B
26 EPRSTF B B
B0 p 1A
) ‘Q RSTFCB B A
0 B0
) B
25 OBLRSTF - B B
- p 1A
) Q RSTFC?# B A
0 B O
1 0 B
24 RSTFC B B
p 1 B B A
0 b
' B B
23 V12RSTF 1.2V B B
1.2v B O p 1A
) Q RSTFC®# B A
0 1.2v B O
1 0 1.2v B
22:2 G G BvA
1 IRC40KSTB IRC40K B
B p 1 IRC40K % A
0 IRC40K
1" IRC40K
IRC40KEN IRC40K a
p 1 0A
0 7 IRC40K
1 IRC40K
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4.3.11. AHB B " RCU_AHBRST
Z ' 0x28
B v 0x0000 0000
Ty ~ 8 TaN "~ 16" " 32" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G ‘ TSIRST ‘ G ‘ PFRST ‘ G ‘ PDRST ‘ PCRST ‘ PBRST ‘ PARST ‘ G
w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
USBFSR
G G
ST
w
B /B
31:25 G G Bv A
24 TSIRST TSIV "H B
p 1 0A
0 b
1 B TSIV "H
23 G G BvA
22 PFRST GPIOF B
p 1 0A
0 b
1 B GPIOFo
21 G G Bv A
20 PDRST GPIOD B
) 1 0
0 b
1 B GPIODo
19 PCRST GPIOC B
p 1 0A
0 b
1 B GPIOCo
18 PBRST GPIOB B
p 1 0A
0 b
1 B GPIOBo
17 PARST GPIOA B
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>} 1 0
0 b
1 B GPIOAo
16:3 G G Bv A
12 USBFSRST USBFS B
p 1 0A
0 b
1 B USBFSo
11:0 G G Bv A
4.3.12. I' RCU_CFG1
Z ' 0x2c
B v' 0x0000 0000
Ty ~ 8 TaN "~ 16" " 32" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PLLPRES
PLLMF[5] G
EL
w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G PREDV[3:0]
B /B
31 PLLMF[5] PLLMF ne
& RCUCFGO B 27,21:18
30 PLLPRESEL PLL
0 HXTAL 4 PLL
1" IRC48M 4 PLL
29:4 G G BvA
3:0 PREDV[3:0] HXTAL CK_ | RCH® MLL ~ Ne
p 1 0A B PLL" QA
" PREDV B 0Ob RCUCFGO B 17 w “ k RCUCFGO B
17 i B O Ne W ~ PREDV +1~
0000 PLL " b Ne
0001 PLL ~ 2 Ne
0010 PLL ~ 3 Ne
0011 PLL ~ 4 Ne
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0100 PLL ~ 5Ne
0101' PLL ~ 6Ne
0110 PLL ~ 7 Ne
0111 PLL ~ 8Ne
1000° PLL ~ 9Ne
1001° PLL ~ 10 Ne
1010 PLL ~ 11 Ne
1011° PLL ~ 12 Ne
1100 PLL ~ 13 Ne
1101 PLL ~ 14 Ne
1110 PLL ~ 15 Ne
1111° PLL ~ 16 Ne
4.3.13. Z RCU_CFG2
Z ' 0x30
B v ' 0x0000 0000
Y ~ 8 "aN "~ 16" ~ 32" A
31 30 29 28 27 26 25 24 23 22 20 19 18 17 16
ADCPS | USBFSP IRC28MD
G
C[2] SC[2] v
w w w
15 14 13 12 11 10 9 8 7 6 4 3 2 1 0
G ‘ADCSEL‘ G ‘CECSEL’ G USARTOSEL[1:0]
rw w w
B /B
31 ADCPSCI2] ADCPSC B
& RCUCFGO B 15 14
30 USBFSPSC[2] USBFSPSC WP
& RCUCFGO B 23 22
29:17 G G BvA
16 IRC28MDIV IRC28M Ne
0 IRC28M/2b 4w ADC
1' IRC28Mb w ADC
15:9 G G BvA
8 ADCSEL ADC
p 1 0A
0 ADC IRC28M
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1 ADC APB2 2,468Ne  AHB 3,5,7,9 No
7 G G BvA
6 CECSEL CEC
p 1 0A
0 CEC IRC8M 244 No
1 CEC LXTAL
5:2 G G BvA
1:0 USARTOSEL[1:0] USARTO
p 1 0A
00 USARTO APB2
01' USARTO
10 USARTO LXTAL
11 USARTO IRC8M
4.3.14. L I RCU _CTL1
Z ' 0x34
B v ' 0x0000 XX80 X H
Y ~ 8 "aN " 16" ~ 382" A
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
IRC28MS | IRC28ME
IRC28MCALIB[7:0] IRC28MADJ[4:0] G
B N
r 1\ r w
BB
31:16 G G ByvA
15:8 IRC28MCALIB[7:0] IRC28M %o
- Bw A WwE AN %a A
73 IRC28MADJ[4:0] IRC28M
"B p v 4" IRC28MADJ™ B v v:: IRC28MCALIB[7:0]
B vA v IRC28M [ 28MHz + 1%A
2 G G BvA
1 IRC28MSTB IRC28M B
p 1 p IRC28M A
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0 IRC28M
1 | RC28M
0 IRC28MEN IRC28M a
p 1 0A
(o IRC28M
1 | RC28M
4.3.15. v L " RCU_ADDTTL
Z ' 0xCO
B v ' 0x8000 0000
Ty ~ 8 TaN "~ 16" " 32" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
IRC48M |IRC48ME
IRC48MCALIB[7:0] G
STB N
r r w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CK48M
G
SEL
w
B /B
31:24 IRC48MCALIB [7:0] p 48MHz RC %oV
t oy "B
23:18 G G Bv A
17 IRC48MSTB p 48MHz RC B
p 61606 IRC48M
0 IRC48M
1" IRC48M
16 IRC48MEN p 48MHz RC a
p B B A ~ p B
(0 IRC48M
1 IRC48M
15:2 G G BvA
0 CK48MSEL 48MHz
p B BA B G IRC48M PLL48M b w CK48M
A
0 b IRC48M - USBFSPSC CK_PLLNe ~
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1 IRC48M
4.3.16. v T " RCU_ADDI NT
Z ' 0OxCC
B v " 0x0000 0000
Ty ~ gk tav " 16" " 32"
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
IRC48M
G G
STBIC
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IRC48M IRC48M
G G G
STBIE STBIF
1 r
B /B
31:23 G G BvA
22 IRC48MSTBIC p  48MHz RC T
p Q1 B |IRC48MSTBIF B
0 b B IRC48MSTBIF B
1 B IRC48MSTBIF B
21:15 G G Bv A
14 IRC48MSTBIE p 48 MHzRC T a
p B B a |/ IRC48M T
0 IRC48M T
1 a IRC48M T
13:7 G G Bv A
6 IRC48MSTBIF IRC48M T B
p 48 MHzRC f IRC48MSTBIE B 1 p 1
p B IRC48MSTBIC B B
0 IRC48M T "
1  IRC48M T
5:0 G G Bv A
4.3.17. APB1lvw g " RCU_ADDAPB1EN
Z ' OxF8
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B v "' 0x0000 0000
Ty ~ gk taN " 16" " 32" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G | CTCEN ‘ G
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
\ &
B /B
31:26 G G Bv A
27 CTCEN CTC a
p 1 0A
o7 CTC 1 "H
1 CTC 1 "H
26:0 G G Bv A
4.3.18. APB1lv B " RCU_ADDAPB1RST
Z ' OxFC
B v ' 0x0000 0000
Ty ~ 8 "av "~ 16" "~ 32" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ICTCRST‘ G
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G
B /B
31:28 G G B v
27 CTCRST CTC B
p 1 0A
0 b
1 B CTCHY "H
26:0 G G B v
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4.3.19. " RCU_VKEY
Z ' 0x100
B v ' 0x0000 0000
"y ~ 8 taN " 16" ~32° A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ KEY[31:16]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
I KEY[15:0]
B /B
31.0 KEY[31:0] RCU_DSV
pQ n OA~- RCU_VKEY Q
0x1A2B3C4D ~ RCU_DSV QA
4.3.20. 1 " RCU_DSV
Z ' 0x134
B v ' 0x0000 0000
Ty ~ 8 "aN C 16~ " 32" 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
G DSLPVS[1:0] ‘
B /B
31:2 G B v
1:0 DSLPVS[1:0] A
B p B A
00 A p A4 v
o1 /b Aw” v-01"V b a -~
10 / p Aw” v-02"V b a -~
11 np Aw” v-03 V b a -~
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5, % L ~ CTC”
5.1.
% L "~ CcTC D " %p 48MHz RCTI RC4ARTC
G a H~- %1 RC48M y : - %o

vy [We % | RC48MA

5.2. h
A He a H° ' GPI"GCTC_SYNCXTAL"’
A L pa I
A D " % p b’
A i a H w 16 bi% s
A G T " % 8 bits% V'
A BT ~ @ %o ‘ %o W " CKOKTF
" CKWARNI F " ERRTAF
5.3. w
CTC ) 5-1.CTC__: A
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5-1. CTC
PCLK1 APB1 BUS
CTC
¥ SWREFPU
G —»10 \
GPIO Y
(CTC_SYNC) »00 Neo Y
™| (L/2/4} /128 =\ W
LXTAL »(01 )
G —»11
/( REFPSC[2:0]
REFSEL
REF sync gulse
CK_IRC48M > CTC [
48MHz RLVALUE
REFDIR
Py
0
g REFCAP
Z TRIMVALUE \ ]
TRIMVALUE
CKLIM
5.3.1. REF IO
[AY CTC_CTL1 T REFSEBL @ H° 'GP1 OTC_SYNC
LXTAL FA
Y CTC_CTL1 T REFPOL a H” H”
- CTC_CTL1 T REFPS3$C” Wea, H™ A
a p O I HY "t CTC_CTLO T SWREFPU4 1A
o O I H" b a I H~ b A
5.3.2. CTC %o
CTC %o CK_|I RC48M A B CTC_CTLO T CNTEN
v [ We REF I H [ RLVALWRLVALUETC_CTL1
T §~ Y A [ REF I H RLVALWE
n oA b REF IhH" v 1 [
P it [ 128 x "CEKLIMMCTC_CTILYH ™ A~ [ AW
@ REF IHY AW [ REF IH" " [FCTC % v
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~ CTC_STATREFCAP -k ~ CTCSTAT
T REFDFR o 5-2.CTC_ % A
5-2. CTC %o

v
A

128 x CKLIM

3 x CKLIM

CKLIM

-
>

; CKWARN REFMISS

5.3.3. T %o
REF Il H® % - Tw A REF I H” %
7 T s ) w 48MZ
CTC_CTLOTRI MVAKUE %oV "~ A REF I H™ %
T E - i TRI MVALBETC_STAT
T CKOKBFCKWARMNI'FCKERR REF MIBSIS = T A
CTC_CTILOAUTOTRI M ~ % ~B I » * % a A
@ T REF I H™ % 1 T s
"CTC_CTLOTRI MVAKWE" v s Al
H REF IhH" % 3 T IF
" TRI MVALWE" i~ i - A
A Counter <° CKIIREF e
CTC_STATCKOKEBF % wW B~ B~ - CTC_CTLO
CKOKBE % T a P~ T ¢ WeT A
CTC_CTLOAUTOTRIMCTC_CTLOTRI MVALBEA
A CKLIM  Counter <3 xCKLIM ~ [ REF I H"
CTC_STATCKOKBF B~ . CTC_CTLOCKOKBE 1 w
Y WeT A

106



GigaDevice GD32F3x0'Y
CTC_CTILOAUTOTRI MI’ ! T CTC_CTLO
TRI MVALUE T 3 T i 1A
A 3xCKLIM  Counter <128 x CKLIM ~ [ REF I H
CTC_STATCKWARNI'F % T B~ B~ Ny CTC_CTLO
T CKWARNSITE % T a B~ 1T v WeT A
CTC_CTILOAUTOTRI MI’ ! T CTC_CTLO
TRI MVALUE 2 3 T i 2A
A Counter 128 x CKLIM n T [ REF [
CTCSTAT CKERR"® % B~ B~ - CTC_CTILO
ERRIBE T a B~ 1T ¢ WeT A
CTC _CTILOTRI MVALVEA
A Counter = 128 x CKLIM 3 T
CTC_STATREFMIBSSREF Ik B~ B~ - CTC_CTLO

T ERRIFE T " WaeT A
CTC_CTLOTRI MVALBEA

CTC_CTLO RI MVALU®Y 663 w0 3: Hp~ ~ TRI MVALUE
%v 6 0O w0 ] HPATRI MVALUE w 0~63% HpO v
TRI MVAIWVWEG 3 I Hw» 0 " TRI MVAIVWEO A " CTC_STAT
TRI MERR %oV B~ W B CTC_CTILOERRIBE T w"
WaT A
5.3.4. 5] A
CTC_CTLRILVALUECKLIBM T D " %o A v
"1l RC4'848 MHzREF I H” [ A
REF I H® CTC [ F ° Y RLVALUEu'
RLVAL UEFHFRrer1 ~ 517
CKLI M W Y WA" Yy CKLI Mu'
CKLI M5 HFrerl 0. 12% 62 ~ 52
T v 0. 172B oc« " | RC48 Myer REF I H*

>
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5.4. CTC
CTC ‘0x4000 C800O0
5.4.1. L 0 CTC_CTLO
Z ' 0x00
B v " 0x0000 2000
7 ~ 328 " A
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
SWREF AUTO CKWARN
G TRIMVALUE[5:0] CNTEN G EREFIE ERRIE CKOKIE
PUL TRIM IE
w w w w w w w w
B /B
31:14 G G Bv A
13:8 TRIMVALUE[ 5 : 0 ]IRC48M  %ov
CTC_CTLOT AUTOTRIMv 4 0 B p B - G
b %o A
CTC_CTLOT AUTOTRIMvy u 1 B, p ~ k ~
G P % A
TRIMVALUE T v 32 TRIMVALUEvV v 1 ~ IRC48M ¥
57KHzA TRIMVALUEv i 1 ~ IRC48M 57KHzA
7 SWREFPUL D a HT
B p B~ 4y CTC L e & I H" A B p "
- b 0A
0
r ¥ We & I H”
6 AUTOTRIM D " %o
B p B A B 1 " B ° % a pb
* k CTC_CTLOT TRIMVALUEV™ [ IRC48M (
48MHZA
0} b b %o
1 a D %0
5 CNTEN CTC a
B p B K CTC A B 1 " b k
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CTC CTL1L v A
0 CTC
1 a CTC
4 G G Bv A
3 EREFIE a H° T a
0 a H° " 71
| a H°T T
2 ERRIE T a
0 T
1 a T
1 CKWARNIE % T a
0 % T
C A % T
0 CKOKI E % T a
0 % T
1 a % T
5.4.2. L I CTC_CTL1
Z ' 0x04
B v 0x2022 BB7F
7 328 A
* CNTENw 1l “~ b k v A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
REF
G REFSEL[1:0] G REFPSC[2:0] CKLIM[7:0]
POL
w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RLVALUE[15:0]
w
B /B
31 REFPOL a H”
B p B 6 a H”
0 A
1 Y
30 G G BvA
29:28 REFSEL[ 1: 0] & H~
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B p B RO a H~”
00 GPIO' CTC_SYNC™ ~ H~
01 LXTAL
10 G
11 G ~ 0
27 G G By
26:24 REFPSC[ 2: 0] a H~ Ne
B p B
000 & H” bNe
001 & H” 2Ne
010 & H” 4Ne
011' & H” 8Ne
100 & H™ 16 Ne
101 & H™ 32Ne
110 & H™ 64 Ne
111 & H™ 128 Ne
23:16 CKLIM[ 7: 0] %o v
B p B Y6 %o vA B ¢ T .
%o a0 T % M
15:0 RLVALUE[ 15: 0]CTC v
d p B © 6 4y CTC v [ We a
IRV [ CTC %o TA
5.4.3. " CTC_STAT
Z ' 0x08
f v ' 0x0000 0000
7 ~ 328 " A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
REFCAP[15:0]
'
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
. TRIM REF . CKWARN| CKOK
REFDIR G CKERR G EREFIF ERRIF
ERR MISS IF IF
' ' ' ' r ' r '
BB
31:16 REFCAP[ 15: 0] CTC v
[ Ve a I H® ~ CTC %o T v |
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REFCAPB T A
15 REFDIR CTC %o
[V a I H® ~ CTC %o ~ REFDIRB
TA
0 =
ron
14:11 G G By A
10 TRIMERR %oV B
CTC_CTLOT TRIMVALUEYV 0 W - B p B A
CTC_CTLOT ERRIEE T 1 v¥ WaeT A Q1| CTC_INTCT
ERRICP~ "~ y TRIMERRSB A
0) %oV 0
1 0 %oV
9 REFMISS a I H” x
a I H” x B p BA CTC %
T [ 128 x CKLIM ( a I H® ~ REFMISSP B A
3 - %o | v” (I A Q1
CTC_INTCT ERRICB” "~ y REFMISS® A
0 a I H” %
1 a I H” x
8 CKERR % B
%o B p BA CTC %o v
T ¢ G 128 x CKLIM [ a Il H* ~ CKERR B~
- v %o [ vA CTC_CTLOT ERRE 1 °~
Y WeT A Q1[ CTC_INTCT ERRICE™ " y CKERRS® A
0 % 0
10 %0
7:4 G G Bv A
3 EREFIF & T B
CTC %o [0 - B p BA CTCCTLOT
EREFIE 1 % WeT A Q1[ CTC_INTCT EREFICE™ "y
EREFIF B A
0 G H™F
1 a H™ "
2 ERRIF T B
0 Ve B p B A; TRIMERR REFMISS CKERR
0 * B BA CTCCTLOT ERRIE B Y WeT A

Q1 CTCINTCT ERRICBE™ "y ERRIFB A

111



GigaDevice GD32F3x0'Y
0 0
1 0
1 CKWARNIF % T B
%o B p BA CTC %o V G G 3
XCKLIMf 6 128 x CKLIM [ a I H® ~ CKWARNIF
B A 3 Ty % | v A
%o * TRIMVALUEvV v 2 i 2A CTC_CTLOT CKWARNIE
1 "7 WweT A Q1[ CTC_INTCT CKWARNICBE™ " y
CKWARNIF B A
0 % 0
1 % 0
0 CKOKIF % WT B
% w B p BA CTC %o v G 3XxCKLIM
v a I H* ~ CKOKIF B A 3 “Tva
b TRIMVALUE v %A CTC CTLOT CKOKIE 1
Y WeT A Q1 CTC_INTCT CKOKICB™ " y CKOKIFB
A
0} %o w
T %o W
54.4, T " CTC_INTC

Z ' 0xoC
B v 0x0000 0000

7 ~ 328 " A
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
CKWARN| CKOK
G EREFIC ERRIC
IC IC
w w w w
B /B

31:4 G G BvA

3 EREFIC EREFIF T B
B pQ b 0AQ 1" vy CTC_STATT EREFIFB~

Q0 A
2 ERRIC ERRIF T B
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B 7 pQ b 0AQ1" vy CTC_STATT ERRIFB~
TRIMERR B~ REFMISSE CKERRE ™ Q0 A
1 CKWARNIC CKWARNIF T B
B p Q" b 0AQ 1" vy CTC_STATT CKWARNIF
B Q0 A
0 CKOKIC CKOKIF T B
B 7 pQ b 0AQ1" vy CTC_STATT CKOKIFB ~
Qo A
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6. T Hp L = EXTr
6.1.
Cor EM& = T L~ Nested Vectored I mNtvd/Cr upt
T ANVI C =V T Tyl LA
p A "6NVIC a éCor EM& a YTA
EXTIT Mo L - 24 ¢ F p Y T
Hp AEX T k2 0 EEN oamn 0 K 0 AEXTI
W @ oy A
6.2. h
A CortexE-M4 :
A 68 " T ~ GD32F3x¢" "~
A 48T nd B 16T n ;
A T ’
A \J T
A C ’
A  EXTIT 240 ¢ ’
A 3 0 N 0" W 0 K 0’
A pT Ho ©'
A " 0 A
6.3. w
Arm Cortext-M4 T L~ NvICT "~ Handler” !
ne M Nyt A b - y s b A
T + ~ ISR” P F A
0 F b 4 T VT "o A T 7
T ° di i ® b AN L ER A
6-1. Cortex®M4T NVIC
= ne - o
- 0 - 0x0000_0000 G
B 1 -3 0x0000_0004 B
NMI 2 -2 0x0000_0008 b~ T
D 3 -1 0x0000_000C N P %
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= NG " o
o 4 - 0x0000_0010 U
- 0x0000_0014 0 U
- 0x0000_0018 H b)
] 710 ] 0x0000_001C - a
0x0000_002B
svcall F . SWI o F
11 0x0000_002C
12 - 0x0000_0030
- 13 - 0x0000_0034 G
PendSV . -
- 14 0x0000_0038 =
15 - 0x0000_003C
SysTick %v 4 9000 SysTick 4 HCLK/8 HCLK W 72MHZ
t SysTickT wilms @® A
6-2. T
T - “ T
IRQO 16 0 T 0x0000_0040
IRQ1 17 [ EXTI LvVO 0x0000_0044
IRQ 2 18 RTCn T 0x0000_0048
IRQ 3 19 FMCn T 0x0000_004C
IRQ 4 20 RCU CTCnp T 0x0000_0050
IRQ5 21 EXTI 01T 0x0000_0054
IRQ 6 22 EXTI 23T 0x0000_0058
IRQ 7 23 EXTI 415 T 0x0000_005C
IRQ 8 24 TSIn T 0x0000_0060
IRQ9 25 DMA on T 0x0000_0064
IRQ 10 26 DMA 1-2n T 0x0000_0068
IRQ 11 27 DMA 34n T 0x0000_006C
IRQ 12 28 ADC CMPO-1T 0x0000_0070
IRQ 13 29 TIMEROT ~ ~ 0b T 0x0000_0074
IRQ 14 30 TIMERO T 0x0000_0078
IRQ 15 31 TIMER1n T 0x0000_007C
IRQ 16 32 TIMER2n T 0x0000_0080
IRQ 17 33 TIMER5 DACn T 0x0000_0084
IRQ 18 34 G 0x0000_0088
IRQ 19 35 TIMER13n T 0x0000_008C
IRQ 20 36 TIMER14n T 0x0000_0090
IRQ 21 37 TIMER15n T 0x0000_0094
IRQ 22 38 TIMER16n T 0x0000_0098
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T “ T
IRQ 23 39 12COHD T 0x0000_009C
IRQ 24 40 12C1H® T 0x0000_00AQ
IRQ 25 41 sPlonp T 0x0000_00A4
IRQ 26 42 SPilp T 0x0000_00A8
IRQ 27 43 USARTOn T 0x0000_00AC
IRQ 28 44 USARTIn T 0x0000_00BO
IRQ 29 45 G 0x0000_00B4
IRQ 30 46 CECn T 0x0000_00B8
IRQ 31 47 G 0x0000_00BC
IRQ 32 48 2c0 T 0x0000_00CO
IRQ 33 49 G 0x0000_00C4
IRQ 34 50 2c1 T 0x0000_00C8
IRQ 35 51 G 0x0000_00CC
IRQ 36 52 G 0x0000_00DO
IRQ 37 53 G 0x0000_00D4
IRQ 38 54 G 0x0000_00D8
IRQ 39-41 55-57 G 0x0000_00DC-
0x0000_00E4
IRQ 42 58 [ EXTI  USBFS T 0x0000_0OE8
IRQ 43-47 59-63 G 0x0000_00EC-
0x0000_00FC
IRQ 48 64 DMA 56 0x0000_0100
IRQ 49-50 65-66 G 0x0000_0104-
0x0000_0108
IRQ 51 67 G 0x0000_010C
IRQ52-66 68-82 G 0x0000_0110-
0x0000_0148
IRQ67 83 USBFSn T 0x0000_014C
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6.4. T Tt Hb™ EXTI
6-1. EXTI
L p 0
EXTI 0~27
NVIC
T L
1 H
Hp" Hip L —_—
6.5. T 1T HBHBW
EXTI 24 ¢ £y T Hp A
EXTE3 O NN 0" 1" 0 K ODAEXT! @
Ty Ne# 3y A
EXTID I/ 0 16 yi o i a 6-3.
b A SYSCFG SYSCFG_EXTI SSx GPI O "y b
EXTI 0 ~ 1« a " SYSCFAG
T “ EXTI vy Lt ko H” ACor E-M4% n T ~ WFT
Hep~ WFE 0 H®»" SEV DA T L~ wI Ty NVI C
wo TWIC #T Hp Y1 o A Ho 0 -
EXTI [ Y0 Wa | / O RTC A
p 0
p 0 p H” AT, A o v a wo
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1. SYSCFGT EXTI0O
2. EXTI _RTEN EXTI _FTENYa SN v
" P RTENXxFTE Nxy 7l i
3. EXTI | NEXN | _EAWE& T HD ’
4. EXTI 3t i ' 3 i [~ a
T HuD 0 A uT 0" 1 P DB 1 1 W Hp
0" 1t PDB b 1A » T Ho PD® A
p 0
Y p3"y 0 EXTN Ho
1. EXTI _| NEXN | _ EWV&NT Hup ’
EXTI _SWI EV SWI EVX g T HuB 4 0A W
T 07 1 P DB 1 1 wHe 07 1 PDB b 1A
) T Hp PD® A
6-3. EXTI ©
EXTI ~ b
0 PAO/PBO/PCO/PFO
1 PA1/PB1/PC1/PF1
2 PA2/PB2/PC2/PD2
3 PA3/PB3/PC3
4 PA4 /PB4 /PC4/PF4
5 PAS5 / PB5 / PC5 / PF5
6 PA6 / PB6 / PC6 / PF6
7 PA7 /| PB7 /| PC7 | PF7
8 PA8 / PB8/PC8
9 PA9 / PB9 / PC9
10 PA10/PB10/PC10
11 PA11/PB11/PC11
12 PA12 /PB12/PC12
13 PA13/PB13/PC13
14 PA14 /PB14/ PC14
15 PA15/PB15/PC15
16 LVD
17 RTC
18 USBFS
19 RTC™ ~
20 G
21 CMPO #*
22 CMP1 #*
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~

EXTI
23 G
24 G
25 USARTO
26 G
27 CEC
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6.6. EXTI

EXTI ‘0x4001 0400
6.6.1. T a " EXTI _INTEN
Z ° 0x00

B v OxOF94 0000

7 t32B 7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G | INTEN27 ‘ INTEN26 ‘ INTEN25 ‘ INTEN24 ‘ INTEN23 ‘ INTEN22 ‘ INTEN21 ‘ INTEN20 ‘ INTEN19 ‘ INTEN18 | INTEN17 ‘ INTEN16 ‘
w w w w w w w w w w 12 w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘INTENlSIINTEN14|INTEN13 ‘ INTEN12|INTEN11 ‘ INTENlO‘ INTEN9 ‘ INTENS ‘ INTEN7 ‘ INTENG6 ‘ INTENS ‘ INTEN4 ‘ INTEN3 ‘ INTEN2 | INTEN1 ‘ INTENO ‘
w w w w w w w w w w w w w w 12 w
B /B
31:28 G G Bv A
27:0 INTENX T a B X x=0.27
(0} x T
1 x T a
6.6.2. Hb 3, EXTI _EVEN
Z ' 0x04
B v ' 0x0000 0000
7 " 328 7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ‘ EVEN27 ‘ EVEN26 ‘ EVEN25 ‘ EVEN24 ‘ EVEN23 ‘ EVEN22 ‘ EVEN21 ‘ EVEN20 ‘ EVEN19 ‘ EVEN18 ’ EVEN17 ‘ EVEN16 ‘
w w w rw 1\ rw 1\ rw rw w rw w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘EVENIS ‘ EVEN14 | EVEN13 ‘ EVEN12 ‘ EVEN11 ‘ EVENlO‘ EVEN9 ‘ EVENS8 ‘ EVEN7 ‘ EVEN6 ‘ EVENS5 ‘ EVEN4 ‘ EVEN3 ‘ EVEN2 ‘ EVEN1 ‘ EVENO ‘
w w w rw w w w w w w w w w w 2 w
B /B
31:28 G G BvA
27:0 EVENx Hpa P X x=0.277
(0} x Hp

1 x Hbp g
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6.6.3. 3t 03 " EXTI _RTEN

Z ' 0x08
B v 0x0000 0000

7 ~ 3287 A
3 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ & ‘ RTEN22 ‘ RTEN21 ‘ & ‘ RTEN19 ‘ RTEN18 ‘ RTENL7 ‘ RTEN16 ‘
w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘RTENlS | RTEN14 | RTEN13 ‘ RTEN12 | RTEN11 ‘ RTENlOl RTEN9 ‘ RTENS | RTEN7 | RTENG6 | RTENS ‘ RTEN4 | RTEN3 ‘ RTEN2 | RTEN1 ‘ RTENO ‘

w w w w w w w w w w w w w w w w
B /B
31:23 G G BvA
22:21 RTENx |

c
S
>
X
o
N
=
N
~

20 G G BvA
19:0 RTENXx ! 0a "~ x=0.19"

0] X 3t 0

' X h! 0 T He”
6.6.4. A 0 a " EXTI _FTEN

Z ° 0x0C
B v ' 0x0000 0000

7 to328 " A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ‘ FTEN22 ‘ FTEN21 ‘ G ‘ FTEN19 ‘ FTEN18 ’ FTEN17 ‘ FTEN16 ‘
rw w rw 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 ’ FTEN6 ’ FTENS ‘ FTEN4 ’ FTEN3 ‘ FTEN2 ’ FTEN1 ‘ FTENO ‘

rw w w rw w w w rw w w w w w w w w
B /B
31:23 G G BvA
22:21 FTENX 7l 0a "~ x=21,22"
0 x W0 0
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1 x W 0 T /He”
20 G G Bv A
19:0 FTENXx 7l 0a ~ x=0,19"
0 x W 0
1 x W 0 T /He”
6.6.5. pT H» T EXTI _SWI EV
Z ' 0x10
B v ' 0x0000 0000
7 © 328 7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ‘SWIEVZZ‘SWIEVZl‘ G ‘SWIEV19‘SWIEV:LS‘SWIEVl?‘SWIEVlG‘
w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘SWIEVlS‘SWIEV14‘SWIEVlS‘SWIEVlZ‘SWIEVll‘SWIEVlO‘ SWIEV9 ‘ SWIEVS ‘ SWIEV7 ‘ SWIEV6 ‘ SWIEVS ‘ SWIEV4 ‘ SWIEV3 ‘ SWIEV2 ’ SWIEV1 ‘ SWIEVO ‘

rw 1 1 rw w w w rw w w w w w w w w
B /B
31:23 G G BvA
22:21 SWIEVX T /e » 0" x=21,227
(0} EXTI x T /H»®
1 EXTI x T /H»®
20 G G BvA
19:0 SWIEVX T /e » 0" x=0,19"
(0} EXTI x T /H»®
1 EXTI x T /H»®
6.6.6. T EXTI “PD
Z ' 0x14
Byv' H
7 © 328 7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ‘ PD22 ‘ PD21 ‘ G ‘ PD19 PD18 ‘ PD17 ‘ PD16
rc_wl rc_wl rc_wl 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
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rc_wil rc_wl rc_wl rc_wil 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
31:23 G G BVA
22:21 PDx T o x=21,227
0 EXTlI x 0
1 EXTI x 0~ "BQIT T i 0
20 G G BVA
19:0 PDx T ~ x=0,197
0 EXTI x 0
1 EXTl x 0~ "BQ1T " 1 0
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7. “/ ¥ o~ GPIO”
7.1.
- 5 S Il / O~ GPI™ONezw PAO ~ “~FPABIOS ~ “PPBCIO5S ~ "PC15
PD2PFOPF1PF4 -~ W$E7 i ] Fw A @ GPI O
5 L Y
GPI O i1 w ~ AFs v ¥ AGPI1 O
i "y b w - w /% T YA
@ GP1 O " Y ) W F° "a T a w A
@ GPI1 O Y W' oan M A v GPI O
i © zA
7.2. h
A A L
A 0 "~ w g L
A @ i W ow
A / ¥ a L
A B/ B ¥a
A F ’
A A ’
A w o T % ’
A o !
A A ¥ w A
7.3. w
@ /@ ~ vy 32 L "GPl Ox "CTLa GPI O~ GPI G~
A Rv A AFI O/ % AF IwO a A 0 W ¥
" GPI CGF AFI @G~ -~y GPIl CGF "GPl Ox _ONODH
A EF o Ty GPI CF "GPl Ox _ OSyPD0y; 1
A e o7y GP ':QV "~ GPI Ox _"P UDu ~ v -
M w A
7-1.GP1 O
PAD TYPE CTLn OMn PUDN
GPIO 00
X 00 X
- P 01
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PAD TYPE CTLn OMn PUDnN
10
00
0 01
GPIO 10
- 01 "
1 01
10
00
X e 10 X 01
10
00
0 01
AFIO 10 10
¥ 00
1 01
10
ANALOG X X 11 X XX

=

AFIO

=

>

7-1. GPl @& 4 %I / @ B

7-1. GPbO®

w o F > _;(
. \
- L
7.3.1. GPI1 O
B By - w - GPI O - "
- 2 T PUM " PD A BTy w " PU/PDA

PA14 SWCLKu AFV]
PA13 SWDIOu AE:

GPIO Y " FA ¢ GPIO Wap ) n "y
A GPIO ~ u il s @ AHB W
[ o ~ " GPIOX_ISTAT™ A
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GPI O w ¥ - Ty o ¥ F '
A o * L "GPl Ox _OCTWL wt | / O: EFA
GPl Ox _OCTILLEQ B b " T ° Ty Q616 b
" GPl Ox _"BOPc 0 GPI Ox"_BCsc b GPI Ox~ KGWBE 5B~
W @ AHR i1 Bbi A
7.3.2. w = AF
0 WAFITO GPI Ox _CTLT CTlw@Al1006 o b w
A GPIl O w "GPl Ox _AF$EDY. la o Y 16
w A o w  Ne : YA
7.3.3. Yw
' i vyw © 1 n®de %GPlI O T A bADCDACvY W
- A b RT&BWKUP x yw T o
RT&PMURCU - A v W 7 o7 b GP120
7.3.4. -
GPIO w oo
A 0 “a '
A ~ : I7L 3
A k110 @ AHB ) © o 7 ’
A 2| A
7-2.  ~ 110 ~ A
7-2. ~
\dd
. - T
- ESIS
- P o
1
Vss
7.3.5. ¥
GPIO v F
A 0 ~“a
A ~ I7l [}

>
Eu|
gy
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filo G ’
~ ¥ L Wwiiood FAoo F L "
ilo i A
A V" o ¥ L EE O VA
A V- o 1/0 A
7-3. F /1O o ¥ A
7-3. %
w F T
B
7.3.6.
GPIO G )
A s n '
A F o '
A . ’
A o fi Ao
7-4. /O o A
7-4.
ESD G
~ o~ I/0 pin
7.3.7. w = AF
W b p ~ GPI O ) A w [T 1 : A
Yy w '
A P2 | w
A E | .
A 0 ~a
A v '
A 10 @ AHB Yo 7 ’
A Vl o - b~ l{e} ’
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A ¥ m o ¥ L b~ Q" VA
7-5. w /0 o w A
7-5. w

7.3.8. GPI O w
GPIO L“ yG 10 o A
G * GPIOx_CTL GPIOXx_OMODE GPIOx_OSPDy y=0,1"" GPIOx_PUD
GPIOx_AFSELYy y=0..1" A 328 ~ GPIOXx_LOCK™ " ¥y /O o
A 328 ~ GPIOx_LOCK™ ™ y /O A LOCK |
o Bi:Y  [AW Bk b i v A ’ i
a w A
7.3.9. GPI YO ¥F w
GPl Ox _TGT BQI GPI'Y Wa AHB D |/ OF
A EFH" "y [AHB WA A
7.3.10. GPI O ” y4
GPIO b ¥ Y ¥ AF v - 50 MHz H™ A
GPIOx_OSPDO OSPDy B w6110 GPIOX OSPD1
SPDyB 17 Yy w A a [ w a 0 éw ~ H a

1/O &Yy 'H A
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7.4. GPI O
GPIOA 0x4800 0000
GPIOB 0x4800 0400
GPIOC 0x4800 0800
GPIOD 0x4800 0C00
GPIOF 0x4800 1400
7.4.1. o L "GPl Ox _CTL, “x=A..D,F
Z ° 0x00
By o AO0x28000000 i T o 0x0000 0000
Y 8B~ aAN " 168 " " 3287 Q A
7 ~ 328 " A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ CTL15[1:0] I CTL14[1:0] I CTL13[1:0] ‘ CTL12[1:0] ‘ CTL11[1:0] ‘ CTL10[1:0] ‘ CTL9[1:0] | CTL8[1:0] ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ CTL7[1:0] I CTL6[1:0] I CTL5[1:0] ‘ CTL4[1:0] ‘ CTL3[1:0] ‘ CTL2[1:0] ‘ CTL1[1:0] | CTLO[1:0] ‘
B /B
31:30 CTL15[1:0] Pin 15 B
B p B A
&  CTLO[1:0]
29:28 CTL14[1:0] Pin14 B
B p B A
& CTLO[1:0]
27:26 CTL13[1:0] Pin 13 B
B p B A
&  CTLO[1:0]
25:24 CTL12[1:0] Pin 12 B
B p B A
& CTLO[1:0]
23:22 CTL11[1:0] Pin 11 B
B p B A
& CTLO[1:0]
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21:20 CTL10[1:0] Pin 10 B
B p B A
& CTLO[1:0]
19:18 CTL9[1:0] Pin 9 B
B p B A
&  CTLO[1:0]
17:16 CTL8[1:0] Pin 8 B
B p B A
& CTLO[1:0]
15:14 CTL7[1:0] Pin 7 B
B p B A
& CTLO[1:0]
13:12 CTL6[1:0] Pin 6 B
B p B A
&  CTLO[1:0]
11:10 CTL5[1:0] Pin 5 B
B p B A
& CTLO[1:0]
9:8 CTL4[1:0] Pin 4 B
B p B A
&  CTLO[1:0]
7:6 CTL3[1:0] Pin 3 B
B p B A
& CTLO[1:0]
5:4 CTL2[1:0] Pin 2 B
B p B A
&  CTLO[1:0]
3:2 CTL1[1:0] Pin 1 B
B p B A
& CTLO[1:0]
1.0 CTLO[1:0] Pin 0 B
B p B A
(o]0 S ~ By~
01 GPIO *
10 w
11
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7.4.2. o ¥ " GPI Ox _OMODBE, "D, F

Z ' 0xo04
B v 0x0000 0000

~

Y " 8B~ aAN " 168" ~ 3287 Q A
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
‘ OM15 | OM14 | OM13 ‘ OoM12 | OM11 ‘ OM10 ‘ OoM9 ‘ OoM8 ‘ om7 ‘ OM6 ‘ OM5 ‘ OoM4 ‘ OM3 ‘ OoM2 | OM1 ‘ OMO ‘
w w w w w w w w w w w w w w w w
B /B
31:16 G G B v
15 OM15 Pin15 ¥ B
B p B A
a OMO
14 OM14 Pin14 ¥ B
B p B A
a OMO
13 OoM13 Pin13 ¥ B
g p B A
a OMO
12 OoM12 Pin12 ¥ B
B p B A
a OMO
11 oM11 Pin11 ¥ B
g p B A
a OMO
10 OM10 Pin10 ¥ B
B p B A
a OMO
9 OoM9 Pin9 ¥ B
B ) B A
& oMo
8 om8 Ping ¥ B
B p B A
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ad OMOo

7 om7 Pin7 ¥ B

OMO

Qiz

6 OM6 Pin6 ¥ B
B p B
a OMOo

>

5 OM5 Pin5 ¥ B
B p B
a OMO

>

4 OoM4 Pin4 ¥ B
B 15} B
a OMO

>

3 om3 Pin3 ¥ B
B p B
a OMO

>

2 oM2 Pin2 ¥ B
B 15} B
a OMO

>

1 OoM1 Pinl1 ¥ B

»
V]

h)
>

0 OMO Pin0O ¥ g

7.4.3. o ¥ 0 GPI Ox _OSxPDM.,” D, F

Z ' 0x08
By' o AOXOCO00000 i T o 0x00000000

~

Y ~ 8B~ anN " 168~ ~ 3287 Q A
7 ~ 328 " A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
OSPD15[1:0] OSPD14[1:0] OSPD13[1:0] OSPD12[1:0] OSPD11[1:0] OSPD10[1:0] OSPDY[1:0] OSPD8[1:0]
rw w w rw rw rw w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0



GigaDevice GD32F3x0'Y
‘ OSPD7[1:0] ‘ OSPD6[1:0] OSPD5[1:0] OSPDA4[1:0] OSPD3[1:0] ‘ OSPD2[1:0] ‘ OSPD1[1:0] ‘ OSPDO[1:0] ‘
rw w I\ rw rw rw w w

BB
31:30 OSPD15[1:0] Pin15 ¥

B p B A

& OSPDO[1:0]
29:28 OSPD14[1:0] Pin14 ¥

B p B A

&  OSPDO[1:0]
27:26 OSPD13[1:0] Pin13 ¥

B p B A

&  OSPDO[1:0]
25:24 OSPD12[1:0] Pin12 ¥

B p B A

& OSPDO[1:0]
23:22 OSPD11[1:0] Pin1l ¥

B p B A

&  OSPDO[1:0]
21:20 OSPD10[1:0] Pin10 %

B p B A

& OSPDO[1:0]
19:18 OSPD9[1:0] Ping ¥

B p B A

&G OSPDO[1:0]
17:16 OSPD8[1:0] Ping8 ¥

B p B A

& OSPDO[1:0]
15:14 OSPD7[1:0] Pin7 ¥

B p B A

& OSPDO[1:0]
13:12 OSPD6[1:0] Pin6 ¥

B p B A

&  OSPDO[1:0]
11:10 OSPD5[1:0] Pin5 ¥

B p B A

&G OSPDO[1:0]
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9:8 OSPDA4[1:0] Pind ¥ B
B p B A
& OSPDO[1:0]
7:6 OSPD3[1:0] Pin3 ¥ B
B p B A
&  OSPDO[1:0]
5:4 OSPD2[1:0] Pin2 ¥ B
B p B A
&  OSPDO[1:0]
3:2 OSPD1[1:0] Pinl ¥ B
B p B A
& OSPDO[1:0]
1.0 OSPDO[1:0] Pin0 ¥ B
B p B A
X0 ¥ 2M By~
01 ¥ 10M
11 ¥ 50M
7.4.4, 03: /Vl ~ GPI Ox _PUD, "x=A. D, F
Z ' 0xoC
Bv' o AO0x24000000 i T o 0x0000 0000
Ty ~ 8B~ anN " 168~ ~ 3287 Q A
7 ~ 328 " A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ PUD15[1:0] | PUD14[1:0] | PUD13[1:0] ‘ PUD12[1:0] ‘ PUD11[1:0] ‘ PUD10[1:0] ‘ PUD9[1:0] PUDB8[1:0]
rw w w rw rw rw w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ PUD7[1:0] ‘ PUD6[1:0] ‘ PUDS5[1:0] ‘ PUDA4[1:0] ‘ PUD3[1:0] ‘ PUD2[1:0] ‘ PUD1[1:0] PUDO[1:0]
rw w w rw rw rw w w
BB
31:30 PUD15[1:0] Pin 15': v s
B p B A
& PUDO[1:0]
29:28 PUD14[1:0] Pin 14': v 8
B p B A
& PUDO[1:0]
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27:26

25:24

23:22

21:20

19:18

17:16

15:14

13:12

11:10

9:8

7:6

5:4

PUD13[1:0]

PUD12[1:0]

PUD11[1:0]

PUD10[1:0]

PUDY[1:0]

PUDS[1:0]

PUD7[1:0]

PUDG6[1:0]

PUD5[1:0]

PUDA[1:0]

PUD3J[1:0]

PUD2[1:0]

Pin 13': 7l
B ) B
& PUDO[1:0]

Pin 12': W
B p B
&  PUDO[1:0]

Pin 1%: 7
B ) B
& PUDO[1:0]

Pin 10': 7!
B p B
& PUDO[1:0]

Pin g': 7!
B p B
&  PUDO[1:0]

Pin 8': 7!
B p B
& PUDO[1:0]

Pin 7't I7l
B p B
& PUDO[1:0]

Pin6': 7!
B P

B
& PUDO[1:0]

Pin5': "
B p B
& PUDO[1:0]
Pin 4': 7t
B p B
& PUDO[1:0]
Pin 3': 7!
B p B
& PUDO[1:0]
Pin 2': 7!
B p B
& PUDO[1:0]

p>3)

>

p>3)

>

p>3)

>

p>3)

>

p>3)

>

p>3)
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3:2 PUD1[1:0] Pin L't n B

B p B A
& PUDO[1:0]
1:0 PUDO[1:0] Pin G : 7/
B p B A
oo N W~ By~
01 o3t
10 o I
11 G
7.4.5. 0 - “ GPI Ox | STAT, x=A. . D, F
Z ' 0x10
B v ' 0x0000 XXXX
Y " 8B~ aAN " 168 "~ ~ 3287 Q A
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

‘ISTATlS IISTAT14 | ISTAT13 ‘ ISTAT12 | ISTAT11 ‘ ISTATlO‘ ISTAT9 ‘ ISTAT8 ‘ ISTAT7 ‘ ISTAT6 ‘ ISTATS ‘ ISTAT4 ‘ ISTAT3 ‘ ISTAT2 | ISTAT1 ‘ ISTATO ‘

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

B /B
31:16 G G B v
15:0 ISTATY[15:0] o B~ y=0..15"
B p B A
0 THT wy
S
7.4.6. o ¥ L ~ GPlI Ox _OCTL, " x=A. . D, F
Z ' 0xl4
B v ' 0x0000 0000
Ty "~ 8B~ aN " 168 " 3287 Q A
7 ~ 328~ A
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
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‘OCTLlS ‘ OCTL14 ‘ OCTL13 ‘ OCTL12 ‘ OCTL11 ‘ OCTLIO‘ OCTL9 ‘ OCTL8 ‘ OCTL7 ‘ OCTL6 ‘ OCTLS ‘ OCTL4 ‘ OCTL3 ‘ OCTL2 ‘ OCTL1 ‘ OCTLO ‘

rw w w rw w w w w w w w w w w 2 w
B /B
31:16 G G B v
15:0 OCTLY[15:0] o F LB~ y=0.15
B p B A

o) FV

1 ¥
7.4.7. o B D ~ GPlI Ox _BOP, "x=A. . D, F

Z ' 0x18

B v 0x0000 0000

~

Y " 8B~ adN " 168~ 3287 0Q A
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

‘BOPlS | BOP14 | BOP13 ‘ BOP12 | BOP11 ‘ BOPlO‘ BOP9 ‘ BOP8 ‘ BOP7 ‘ BOP6 ‘ BOP5 ‘ BOP4 ‘ BOP3 ‘ BOP2 | BOP1 ‘ BOPO ‘

w w w w w w w w w w w w w w w w
B /B
31:16 CRy 0 By y=0.15"
B p B A
0 OCTLy B i
1 OCTLyB® w 0
15:0 BOPY[15:0] o BBy y=0.15"
B p B A
0 OCTLyB i
1 OCTLy®R w 1
7.4.8. o "GPl Ox _L®OEK" B
Z ' 0x1C

B v 0x0000 0000

7 ~ 328 " A

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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‘ G ‘ LKK ‘
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 ‘
rw w w rw I\ I\ I\ rw I\ rw I\ rw rw w rw w
BB
31:17 G G By
16 LKK
B 7 LockKeyQ 1 B~ " A
0 GPIOx_LOCK 0
1 [WW® MCU B |t° GPIOx_LOCK
LOCK keyQ |
Q1YQO0YQ1Y 0Y 1
' LOCKKeyQ LKy y=0.15" v G A
15:0 LKy ) By y=0.15"
B p B A
0) )
1 o
7.4.9. w 0 GPI Ox _AFSELOT x=A, B, C
Z ' 0x20
B v ' 0x0000 0000
" ~ 8B~ an 168 ~ " 3287 0Q A
7 © 328" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
SEL7[3:0] SEL6[3:0] ‘ SEL5[3:0] ‘ SEL4[3:0] ‘
w w 1\ rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SEL3[3:0] SEL2[3:0] ‘ SEL1[3:0] ‘ SELO[3:0] ‘
w w w w
B /B
31:28 SEL7[3:0] Pin 7 w
B p B A
& SELO[3:0]
27:24 SEL6[3:0] Pin 6 w
B p B A
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& SELO[3:0]
23:20 SEL5[3:0] Pin 5 w
B p B A
&  SELO[3:0]
19:16 SEL4[3:0] Pin 4 w
B p B A
& SELO[3:0]
15:12 SEL3[3:0] Pin 3 w
B p B A
d SELO[3:0]
11:8 SEL2[3:0] Pin 2 w
B p B A
&  SELO[3:0]
74 SEL1[3:0] Pin 1 w
B p B A
d SELO[3:0]
3.0 SELO[3:0] Pin0 w
B p B A
0000 AFOw =~ B wvy”
0001 AFlw
0010 AF2 w
0011 AF3 w
0100 AF4w ~ Port AB only”
0101 AF5w ~ Port AB only”
0110 AF6w ~ Port AB only”
0111 AF7w ~ Port AB only”

1000 ~ 1111 G

7.4.10. w I GPI Ox _AFSEL17 x=A, B, C

Z ' 0x24
B v ' 0x0000 0000

~

Y ~ 8B~ anN "~ 168~ ~ 3287 Q A
7 ~ 32B "~ A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
SEL15(3:0] SEL14[3:0] SEL13[3:0] SEL12[3:0]
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w I\ I\ rw
15 14 13 12 11 10 9 8 7 6 4 3 2 0
SEL11[3:0] SEL10[3:0] SEL9[3:0] ‘ SELS8[3:0]
w I\ I\ rw
B /B
31:28 SEL15[3:0] Pin 15 w
B p B A
&  SEL8[3:0]
27:24 SEL14([3:0] Pin 14 w
B p B A
&  SELS8[3:0]
23:20 SEL13[3:0] Pin 13 w
B p B A
&  SEL8[3:0]
19:16 SEL12[3:0] Pin 12 w
B p B A
&  SELS8[3:0]
15:12 SEL11[3:0] Pin 1 w
B p B A
&  SEL8[3:0]
11:8 SEL10[3:0] Pin 10 w
B p B A
&  SELS8[3:0]
74 SEL9[3:0] Pin 9 w
B p B A
&  SEL8[3:0]
3:0 SELS[3:0] Pin 8 w
B p B A
0000 AFO w By~
0001 AF1 w
0010 AF2 w
0011 AF3 w
0100 AF4 w Port A,B only™
o101 AF5 w Port A,B only™
0110 AF6 w Port A,B only™
0111 AF7 w Port A,B only™

1000 ~ 1111 G
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7.4.11. B ~ GPI Ox_BC, "x=A..D, F

Z ' 0x28
B v 0x0000 0000

~

Y ~ 8B T anN " 168 " " 3287 Q A
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
‘ 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
B /B
31:16 G G By
15:0 CRy ) By y=0.15"
B p B A
0 OCTLy B i
1 OCTLy B
7.4.12. o B "GPl Ox _TG, “x=A. . D, F
Z ' 0x2C
B v ' 0x0000 0000
Ty " 8B~ anN " 168~ ~ 320 A
7 T 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
‘ TG15 ‘ TG14 ‘ TG13 ‘ TG12 ‘ TG11 ‘ TG10 ‘ TG9 ‘ TG8 ‘ TG7 ‘ TG6 ‘ TG5 ‘ TG4 ‘ TG3 ‘ TG2 ’ TG1 ‘ TGO ‘
w w w w w w w w w w w w w w w w
B /B
31:16 G G By
15:0 TGy 0 By y=0.15"
B p B A
0 OCTLy B Tt
1 OCTLy B
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7.4.13. 0 ¥  GPlI Ox_OSPD1,” x=A..D, F

Z ' 0x3C
B v 0x0000 0000

7 "~ 32B 7 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

‘ SPD15 | SPD14 | SPD13 ‘ SPD12 | SPD11 ‘ SPDlOl SPD9 ‘ SPD8 | SPD7 | SPD6 | SPD5 ‘ SPD4 | SPD3 ‘ SPD2 | SPD1 ‘ SPDO ‘

w w w w w w w w w w w w w w 12 w
B /B
31:16 G G By
15:0 SPDy OSPDy y=0.15" w0 1170 Fw
¥ 50MHZ Bow 1 OSPDyw 6 1A &
B p B A
o
1 50MHzA OSPDyw 0110
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8. (o)™ { "H CRC”
8.1.
Oy W o Ty E
A
CRC +Y'H 71 8/ 186 /3BRC
8.2. h
A 718/16/32P T
A G 7 8 /16/328 - - Noz w 1/2/4@ AHB :
A Ty ’
A CRC B ~ Ty AV’
A b " 88 TTYLi T Ky a
A - Av™ " a A
8-1.CRC 1{°H
— — - " 32bit”
CRC i\ H
AHB
F
CCC———— [ — F " 32 bit”
C—— <= © 8bit
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8.3.

CRC Y'H Yy 328 * CRC_DATA A U]
b ) CRC_CTL CRC_DATA v o
w 6 |f® CRC_DATA T ’
G 32/16/8 7" B " CRC No# 4/2/1e AHB A
Tow328 ” A~ AHB bw A
Lt 3, a 8B CRC_FDATA CRC_FDATAL CRC Tk
v R Ty Q b’
w Ty ~F B A
- " A
Y 4 0x3456CDEFw4 o *
1" ‘
328 Ne TP p A W' Ox2C6AB3F7
27 A '
328 Ne H ~ p p A W' Ox6A2CF7B3
3 :
32B Ne ® ~ p p~ 4 ' OxF7B36A2C
¢ ¥ - W A
o ' REV_O=T 0x3344CCDD 0xBB3322CCA
" A A
RSTP B CRC_IDATA QO b ~ CRC_DATA T A
W CRC_IDATA T VA
A
PS[1:0] Y ¥ B A G 328~
H ~ ¥ B A PS[1:0] T B CRCA
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8.4. CRC
CRC ' 0x4002 3000
8.4.1. " CRC_DATA
Z ' 0x00
B v' OXFFFF FFFF
7 ~ 33"
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ DATA[31:16]
rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ DATA[ 15: 0]
rw
B /B
31:0 DATA[31:0] CRC
p~ QA
- i Q47 At Q" b ¥
Y [ CRC A
8.4.2. " CRC_FDATA
Z ' 0x04
B v "' 0x0000 0000
7 ~ 33"
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 FDATA[ 7: 0]
rw
B /B
31:8 G G B v
7:0 FDATA[7:0]
p~ 7 QA
Bt CRC " A KviT GI T Kuv b
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i CRC_CTL A
8.4.3. L " CRC_CTL
Z ' 0x08
B v ' 0x0000 0000
7 ~ 33"

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 ‘REVi{ REV_I[1: PS[1:0] G ‘ RST‘

rw rw rw rs

BB
31:8 G G By
7 REV_O B Foow

0 ¥ b

Cz 5
6:5 REV_I[1:0] - w

o - b

1 -

2 - A

3 -
4:3 PS[1:0]

0 328

1 16~ POLY[ 1%: OT B

2 8" POLY[7c 0]~ B

3 7 POLY[6c 0]~ B
2:1 G G By
0 RST B B CRC_DATA * CRC_DATA A

CRC_IDATA T v° . A B CRC_FDATA

A

p” Q
8.4.4. Av " CRCDATA

Z ' 0x10
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B v' OXFFFF FFFF
7 ~ 33"
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ IDATA31: 16]
rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ IDAT[AL15: 0]
rw
BB
31.0 IDATA[31:0] CRCAv
CRC_CTL RST® B - CRC_DATA v W
v A
8.4.5. " CRC_POLY
Z ' 0xl4
B v' 0x04C1l 1DB7
7 ~ 33"
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ POLY [31:16]
rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ POLY[15: 0]
rw
BB
31:0 POLY[31:0] v
PS[1' 0Ola A
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9. o L~ DMmA"
9.1.
DMA L R ) O H U] O 4 O v
CPU: """t g CPOYF (s w 't ADMA L 7a A
@ F W @ @ o AbDMA L p U W
ee - @2 e DMA ne A
DMA L Cor ®-M4& ", A DMA CPU “DMA
) CPU s @ A T " ® Ne
DMA CPU "y GcCcPU | WA A
9.2. h
A D " l [ 65536
A 7a Y F @ " ’
A AHB APB =~ :: SRAM ™ Ybu ’
A @ p DMA
A pne "~ vaTa a " pn@ " TNt n® ~
A o D " ' I I
A O D ’
A D ’
A [ 0 0O | R U A RV b
A @ 3 Hp T ° T a ’
A T a A
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9.3.
9-1. DMA
AHB slave
DMA interface
Configuration <
n
\ 4
) | Channeb
—ET]_TECH > v « AHB master
= [Channee ¢ s AHB interface
—DETi_rECH ;I v % » Master (——)
) | channett oy - Port
—ET_[EC} P \ 4
peri_req Channeb S
Memory control
state & counter >
management
Peripheral control = Arbiter
state & counter »
management —
Transfer >
request]
9-1. DMA * DMA L 4 Ne '
A AHR o DMA
A AHB o D
A @ DMA nao
A
9.4. w
9.4.1. DMA b
DMAR Ny b' 5 " H 0 [ ADMA L
6 DMA_CHXx PADDMR CHx MAMIVA _CHxXxCTL v Mo b
/ ADMA _CHxCNT ¢ LpD

PWI DT WMWI DTPH _

X DMA_CHXCNT vu
MWI DT H  DMA

U

iy f PNAGAMNAGR
b 9-1. DMA D

ADMA_CHxCTL
N/ A

B A PWI DTH

b A
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9-1. DMA b
D D D
32 bits 32 pbits  |1: Read B3B2B1B0[31:0] @0x0 1: Write B3B2B1B0[31:0] @0x0
2: Read B7B6B5B4[31:0] @0x4 2: Write B7B6B5B4[31:0] @0x4
3: Read BBBAB9B8[31:0] @0x8 3: Write BBBAB9B8[31:0] @0x8
4: Read BFBEBDBCJ[31:0] @0xC  |4: Write BFBEBDBC[31:0] @0xC
32 bits 16 bits  |1: Read B3B2B1B0[31:0] @0x0 1: Write B1B0[15:0] @0x0
2: Read B7B6B5B4[31:0] @0x4 2: Write B5B4[15:0] @0x2
3: Read BBBAB9B8[31:0] @0x8 3: Write B9B8[15:0] @0x4
4: Read BFBEBDBCJ[31:0] @0xC  |4: Write BDBC[15:0] @0x6
32 bits 3 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 pits  |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 B1B0[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 pbits  |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 CNF CHEN B [ i Lo A o
T CNF vy D A
DMA_CHxCTL CHER ~"yA DMA A
A CHE RN DMAM™ - a CHER Ney e
= a DMA | 7 b~ 1t DMA
2 b
= a DMA | « ’ 3 b” 1 DMA W
b A
A CHER ~ DMAP " H K b |FBa DMA
“t1bw Oky DMA A
9.4.2.
e b “DMA L T "= O L~ H~
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HK‘!
A H™ 0" % 0 ’
A H™ DMA L v DMA L 0 AHB 9’ A
9-2. LT wDMA L H LA
9-2. L
% O .0 [ H” .
H” DMA HY 0 Nie
. W
- ) )
X % X
11T ne H” DMA
DMA H~
\ / L Vi
DMA
~// ><<\\ ow &
1 ne
DMA L H~
9.4.3. e
DMA L W [ @ T e ne  _
W a Ang - PN pne ~ N t 0
A pné ' Now 4 VT A"y DMA_CHx CPRI O
|3 1
A pne i pne - " no Ao 0
2 Y pne 0 nd G 2A
9.4.4.
o H ' A DMA_CHxCTL
PNAGAVINA GA U] A
T W WA " DMA_CHx PADDMR _CHx MARDR
T" Bw o L v T Z 4 aevib_eoe D
A
9.4.5.
"~ ADC ~ A DMA _CHxCTL CMENSB
B™ vy a A
T DMAD * CNTv w ~Y § D By 1A
DMAW o a B~ DMA_CHxCTL CHENS ~ 0A
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9.4.6. o [ ©
DMA_CHXxCTL M2MB By g o [ © A 1" DMA
D buw H* AW DMA_CHxCTL CHEN 1 DMA
4 D * [ DMA_CHXCNT [0 DMA wA A
9.4.7.
T W DMA D ~ Y " b
1. O CHERN" w T a = BA CHEMO ~ L
DMA D
2. DMA_CHxCTL M2M1 DIRB ~ D ’
3. DMA_CHxCTL CMENB ~ a '
4. DMA_CHxCTL PRIOB ~ pna
5. DMA_CHxCTL U D yi @
6. DMA_CHxCTL D T “ApD T "D T a B’
7. DMA_CHxPADDR ’
8. DMA_CHxMADDR o ;
9. DMA_CHXCNT D ’
10. DMA_CHxCTL CHENB I g DMA A
9.4.8. T
@ DMA Wef T AT He 2 ‘D “AD D A
WeT He DMA_ I NTFT f B DMA_| NTCT f
B~ DMA_CHxXxCTLT F a BA_92. T Hw T A
9-2. T Hw
B B B
T H» 2
DMA_INTF DMA_INTC DMA_CHxCTL
D FTFIF FTFIFC FTFIE
Dy HTFIF HTFIFC HTFIE
D ERRIF ERRIFC ERRIE
DMA 9-3. DMA T Ky T a % = T He
v’ T A

152



Z

GigaDevice GD32F3x0Y

9-3. DNA

FTFIFx—>

FTFIEX >

and
e
TR and) » Or CHXINTF—>

HTFIEX—>|

—————
ERRIFX—>
and
ERRIEX—>|
fi x 0 - X = 068
9.4.9. DMA
@ [ We DMA A H” " DMA
9-4. DMA A e Ty
A G W - W e : W A 93

> s

I ez DMA Q@

D

A
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9-4. DMA

Hardware
priority
high

low

ADC(1)
TIMER1_CH2
TIMER16_CHO(1)
TIMER16_UP(1)

Channel 0 0
M2M

o
-
%%

ADC(2)
SPI/12S0_RX
USARTO_TX(1)
12C0_TX
0 TIMERO_CHO
TIMERI_UP
TIMER2 CH2
TIMER16_CHO(2)
TIMER16_UP(2)

Channel 1

o
-
%%

M2M

SPI/12S0_TX
USARTO_RX(1)
T2CO_RX
TIMERG_CH1
TIMER1_CH1
or TIMER2_CH3
TIMERZ_UP
TIM5_OP
DAC
TIMER15_CHO(1)
TIMER15_UP(1)

Channel 2

~

M2M

SPIL_RX
USARTO_TX(2)
USARTL TX
12C1_TX
TIMERD_CH3
TIMERO TRIG
or TIMERO_COM
TIMERL_ CH3
TIMER2_CHO
TIMER2 TRIG
TIMERL5 CHO(2)
TIMERL5 UP(2)

SPIL_TX
USARTO_RX(2)
USARTI_RX
12C1_RX
TIMERO_CH2
TIMERG_UP
or TIMER1_CHO
TIMER14 CHO
TIMER14 UP
TIMER14_TRIG
TIMER14_COM
TIMER14_CH1

Channel 3

/

M2M

Channel 4

~

M2M

Channel 5 or

/

M2M

Channel 6 or

~

or

M2M
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9-3. DMAY
0 1 2 3 4 6
ADC ADC 1 ADC 2° 5 ) )
SPI/I2S 5 SPII2S0_RX SPI12S0_TX SPI1_RX SPI1_TX
| USARTO_RX
USART 5 USARTO_TX 1° | USARTO RX 1° Ussglg_TTlexz s
— USARTL RX
12C 5 12C0_TX 12C0_RX 12C1_TX 12C1_RX
TIMERO_CH3
TIMERO 5 TIMERO_CHO TIMERO_CH1 | TIMERO_TRIG TT'I“l’\'AEEFg’O—%HPZ
TIMERO_COM |
TIMERL | TIMERL CH2 TIMERL_UP TIMERL CH1 | TIMERL CH3 | TIMERL CHO
v TIMER2 CH3 | TIMER2 CHO -
TIMER2 ° TIMER2_CH?2 TIMER2_UP TIMER2 TRIG 6
TIMERS/ 5 5 TIMER5_UP 5 s
B DAC
TIMER14_CHO
TIMER14_UP
TIMER14 5 % 5 5 TIMER14_TRIG
TIMER14_COM
TIMER14_CH1
TIMER15_CHO
§ 5 TIMER15_CHO 1 ~ o §
TIMER15 0 ° TIMER15_UP 1" | TIMER15_UP °
b
TIMER16_CHO
~ 1 TIMER16_CHO 2~ § 5 §
TIMER16 | 1)\ER16 UP | TIMERIG UP 2 ° ° °
b
(1. SYSCFG_CFGRO B - A
(2). SYSCFG_CFGRO B g~ A
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9.5. DMA
DMA “0x4002 0000
9.5.1. T B ~DMA_|I NTF
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
‘ G ‘ ERRIF6 ‘ HTFIF6 ‘ FTFIF6 ‘ GIF6 ‘ ERRIF5 ‘ HTFIF5 ‘ FTFIF5 ‘ 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 ‘ GIFO ‘

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

B /B
31:28 G G BvA
27/23/19/ ERRIFx X B” x=0€6
15/11/7/3 p B p Q DMA_INTC By 1
v) Xx u D
' xb D
26/22/18/ HTFIFX x\D B" x=0€6
14/10/6/2 p B p Q DMA_INTC By 1
v) xA D
1 x\ D
25/21/17/ FTFIFX xD B” x=0€6
13/9/5/1 p B p Q DMA_INTC By 1
0) xD
. « D
24/20/16/ GIFx xn T B x=066
12/8/4/0 p B p Q DMA_INTC By 1
o) X ERRIF, HTFIF FTFIF B B
1 X 0 ERRIF, HTFIF FTFIFH W B
9.5.2. T B “~DMA_|I NTC

Z ' 0x04
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B v 0x0000 0000

7 " 328" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ‘ERRIFCG‘ HTFIFC6 ‘ FTFIFC6 ‘ GIFC6 ‘ERRIFCB‘ HTFIFCS‘ FTFIFCS ‘ GIFC5 ‘ERRIFC4‘ 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‘ HTFIFC2 ‘ FTFIFC2 ‘ GIFC2 ‘ERRIFCI ‘ HTFIFCl‘ 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 Bv A
27/23/19/ ERRIFCx X xX=066 B
15/11/7/3 0
1 DMA_INTF ERRIFx B
26/22/18/ HTFIFCx X X=066 \D B
14/10/6/2 0
1 DMA_INTF HTFIFx B
25/21/17/ FTFIFCx X xX=0660D B
13/9/5/1 0
1 DMA_INTF FTFIFx B
24/20/16/ GIFCx X x=06&6n T B
12/8/4/0 0
1 DMA_INTF GIFX ERRIFX HTFIFx FTFIFx8
9.5.3. x L " DMA_CHxXxTTL
X =0...6, X 4 a

Z ' 0x08 + 0x14 xx
P v ' 0x0000 0000

7 " 32B 7 A
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 ‘ M2M ‘ PRIO[1:0] MWIDTH[1:0] PWIDTHI[1:0] ‘ MNAGA ’ PNAGA ’ CMEN ‘ DIR ’ ERRIE ‘ HTFIE ’ FTFIE ‘ CHEN ‘
w w w rw w rw w rw rw w rw w

157



GigaDevice

GD32F3x0'Y

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
ra U |
CHENB yw 1 ~

(=
- c
o

pNQ
p B
00 v
or T
10
11
CHENP w 1 = B b
o D
p B
00" 8-hit
01" 16-bit
10 32-bit
11 G
CHENB w 1 °~ B b

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

C

0
1
CHENBP w 1 ~ B b

a
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o)
1 g
CHENB 4w 1 ~ B b
4 DIR P
p B
0t F Qo U
¢ © F Q"
CHENB w 1 -~ B b
3 ERRIE T a B
p B
0) T
Y T
2 HTEIE 4D T a °®
p B
0] 4 D T
1 a 4 D T
1 FTFIE D T a B
f5) B
0 D T
Y D T
0 CHEN a
p B
0
1 a
95.4. X " DMA_ CHxTNT
X =0...6, X 4 a

Z ' OxOC + 0x14 xx

B v 0x0000 0000
7 ~ 3287 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| 6
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

CNT[15:0]

w
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B /B
31:16 G G BvA
15:0 CNT[15:0] D
CHENB w 1 ~ B b
D AW a - Y7
@ DMAD 4 vi 1A vu O L Y bw
D A b W W D kF v w
. u A v A
9.5.5. X " DMA_CHxPADDR
X =0...6, X 4 g
Z ' 0x10 + 0x14 xx
B v ' 0x0000 0000
7 ~ 328 " A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ PADDR[31:16]
rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ PADDR[15:0]
rw
B /B
31:0 PADDR[31:0] A
CHENB w 1 ~ B b
PWIDTH B v 4 0T 16-bit™ 7 PADDR|O] - b 168
A
PWIDTH B v u 10 32-bit™ © PADDR [1:0] - b 328
A
9.5.6. x O " DMA_CHx MADDR
x=0...6, x4 g
Z ' 0x14 + 0x14 xx
B v "' 0x0000 0000
7 " 328" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
MADDR([31:16]

rw
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15 14 13 12 11 10 9 8 7 6 5 4 1 0
MADDRI[15:0]

w

BB
31:0 MADDR[31:0] U
CHENBw 1 ~ B b
MWIDTH B v w 0T 16-bit” ~ MADDR [0] b 166
A
MWIDTH B v w 10 32-bit” ~ MADDR [1:0] v b 328
A
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10. - DBG”
10.1.
GD32F3x0 1~ LN - w A w Arm CoreSight®
) %o TAP L A w ArmCor E-M4
TA v © SWD” w A woa W '
A Cor EM4& & Y’
A Arm o V5 A
' vow |7; Yiw *’ ' TIMERAaI2CaRTCa
WWDGT FWDGTA B T YooY w n v W
G Lo * TIMERA 12Ca RTCa WWDGT FWDGTA
10.2. Y o
Y v o~ SWD” w A
10.2.1. Ne
v " SWD” Lt Hea o " ~ ¥ °~ SWDIO” ~ SWCLK™ A
No
PA14 ' SWCLK
PA13 ' SWDIO
£ é

SWD a ~ Ha by GPIOW AH @ i r
“] F o " GPIAA

10.2.2. JEDEICO6 I D code
Cor E-M&« 3, JEDEC-106 IDq ~ B ¢ ROM T~ ROM W
OXEOOFF000_OXEOOFFFFFA

10.3. G w

10.3.1. Y w

DBG L 0 DBG_CTLO™ STB HOLDE 1 ¢ ~ * AHB
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CKIRC8M ¢~ "y i A ¥ v B A
DBG L 0 DBG_CTLO" DSLP_HOLDE 1 ¢ ~ * AHB
CK_IRC8M t~ 7y ! A
DBG L 0 DBG_CTLO™ SLP HOLDB 1 ¢ ~ * AHB
R ¢ h A
10.3.2. Tl MER, | 2 C, RTEWDWWDGT
p A~ fDBG L 0 DBG_CTLO" DBG L T DBG_CTLL T
B 1A &b b b0
¢ TIMER ~ TIMER A
G I12C SMBUSG ’
¢ RTC ~ A
¢ WWDGT  FWDGT A A
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10.4. DBG

DBG ' 0xE004 2000

10.4.1. I D " DBG_1D

' 0xE004 2000

7 ~ 33" A
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_CODE]J31:0] DBG ID
"B p 0 B bi A
10.4.2. L 0 DBG _CTLO
Z ' 0x04
By' 0x0000 0DPOOB
7 S 3B A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TIMER13 ) TIMER5_ 12C1_HO
G I _
_HOLD HOLD LD
w rw w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
12C0_HO TIMER2_ | TIMER1_ | TIMERO_ | WWDGT | FWDGT_ - STB_ | DSLP_ | SLP_
LD HOLD HOLD HOLD | _HOLD | HOLD HOLD HOLD HOLD
rw rw w w w rw w rw w
B /B
31:28 G G BvA
27 TIMER13_HOLD TIMER13G B
B p B B
0)
1 p A G TIMER13 bi~ ¢ A
26:20 G G BvA
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19 TIMER5_HOLD TIMER5 G B
B p B B
0
r p A G TIMERS bi~” @ A
18:17 G G BvA
16 [2C1_HOLD 2C1G B
B p B B
0
r p A G 12C1 SMBUS bi~” @ A
15 2C0_HOLD 2C0G B
B p B B
0
r p A G 12C0 SMBUS bi~ ¢ A
14:13 G G B v
12 TIMER2_HOLD TIMER2G B
B p B B
0
r p A G TIMER2 bi~ ¢ A
11 TIMER1_HOLD TIMER1G B
B p B B
0
Cp A G TIMER1 bt~ @6 A
10 TIMERO_HOLD TIMEROG B
B p B B
0
r p A G TIMERO bi~ ¢ A
9 WWDGT_HOLD WWDGTG B
B p B B
0
o p A G  WWDGT TG A
8 FWDGT_HOLD FWDGTG B
B p B B
0
1 p A G FWDGT Y6 A
7:3 G G BvA
2 STB_HOLD G B
B B B
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0
1 7l AHB CK_IRC8M L~ ¥ -
" 5 A
1 DSLP_HOLD G B
B p B B
o
1 ! AHB CK_IRC8M L~ ¥ -
o 5 A
0 SLP_HOLD G B
B B B
o
1 I~ AHB A
10.4.3. L I DBG_CTL1
Z ° 0x08
B v 0x00000000 ;% B
7 S 323" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
& TIMER16 | TIMER15 | TIMER14
_HOLD | _HOLD | _HOLD
w 2 w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
- RTC_HO -
G - G
LD
w
B /B
31:19 G G BvA
18 TIMER16_HOLD TIMER16 G B
B p B B
o
r p A G TIMER16 bt~ @6 A
17 TIMER15_HOLD TIMERI5SG B
B p B B
0
1 p A G TIMER15 bi~ ¢ A
16 TIMER14_HOLD TIMER14G B
B p B B
o
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1 p A G TIMER14 bi~” @ A
15:11 G G BVA
10 RTC_HOLD RTCG
B B B
0
1r p A G RTC bi~ ¢ A
9:0 G G BvA
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11. - ADC”
11.1.
MCU :'t v 128 ~ ADC" " "y G 16@ az
@p A" Vear” H* A 19e ADC v
- Ty v B B G
TA :: ) L™y i MCU 7 A
11.2. h
A t
~ ADC Ne " 12a1@Gag8bB 68N
~ O %ow
~ o B v B ’
~ DMA A
A T " APB ADC ~A
A ~ t
~ la . ,
~ lap D ~ VSENSE
~ lep a 4 - " VREFI'NT
~ la V B AT D ~ A
A o
~ 0 A
A t
- 1 @ - Wl '
~ - 0 W ~ ’
~ A
AT "
~ i :
~ Ho A
A v wo A
A t
T o1l ’
-7 v t 2x[ 256 x
- g B A
A - Vs s VI Voo A
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11.3. p H”

11 ADC ¥ ADC A 11 APpC "~ H™ 1 12. ADC
~ H FLADG® H” g A
1. ApPC "~ H”
p H”
Vsense p b E
VREFINT p 44 F A
Veat/2 p 7~ 4 Yy 2
1 12. ADT H
Vopa " 6 Voo
Vssa - G Vss
ADCx_IN [15:0] 16
11.4. w
1 11. ADC
m
3
lH
2 dz224
| I REERE
s | 233333
2| & |_||;|g|g|g
a1 2822232
o
tyifived
— B
\i
EOC _
L ADCT
T
[ Fre
\J ]
ADC_INO >
ADC_INl EGPIO > A
P
VeaTi2 —— 9 2
VSENSE —T— g
VREFINT ——»
TOVS—|
44 CLE{m — ovssi3:0]— —
DRES[L:0] OVSRI[2:0]
12, 10, 8, 6 bits —

Vbba OVSEN—
Vssa
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11.4.1. o %ow
' % ~ ADC We % ~ @ ¢ ADCp ~ [ ADQ,
A % b a ADC [ % A A/D 3
% b A ) CLB=1 %A %o CLBww G T W %o
v B p OA
ADC p T~ 0o 4 VopA T W % b A
o %o Y ADC_CTL1 RSTCEB A
b %o
1. GADCON =1
2. 14e CK_ADCY ADC
3. RSTCLE " o
4. CLB=1
5. [ CLB =0A
11.4.2. {
v APBo “ADC "y ADC Lt AADC APB
- ¢ APB A
v ow v PLCK - ADC G o} A
ADC * H ~"ya RCU 4 . 2 . NeA
11.4.3. ADCOg
ADC_CTL1 T ADCON ADC a " A ADCONuw 0 t ADC
G B Awz ° ADCOMNw 0O ~ ADC w A
ADGQ t SU "t SUy YA
11.4.4. !
Ty Ve |° LA | 16@ @
W A
ADC_RSQO RL[3:0] B V@ l l A
ADC_RSQO~ADC_RSQ2 ey ! A
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11.4.5.

i W ADC_RSQ2 RSQO[M: 0] 1~ v ADC A
ADCON 1 W p 0 00 ~ ADC v W @
A
112 9
||CH2| ||CH2| ||CH2| ||CH2| ||CH2|

g Y
w 1T L

) - ¢ ADC_RDATA T  EOCG 1A

EOCIBE 1T “ WeT A

' P

1. G ADC_CTLO T DISRCP SMP y T ADC_CTL1 T CTNB w O
2. - RSQO
3. ADC_SAMPTX
4. Y ADC_CTL1 T ETERCB ETSRCB’
5. SWRCSTB ~ " Y Uae OH"
6. EOC B 7
7. WeCK_ADTCt ADC_RDATAT ADC
8. Q0 EOC B A
EOC1 ~ WeCK_APCOADC A
ADC_CTL1 T CTM 1 "~ " vya A N~ ADC
RSQO[ 4: 0] A ADCON T W p 0 0"
ADC v A G ADC_RDATA TA
1 13.
||CH2||CH2||CH2||CH2||CH2||CH2||CH2|

1. ADC_CTL1 T CTNB w
g RSQO
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3. ADC_SAMPTxX :
4. - ADC_CTL1 ETERC ETSRCH’
5. SWRCSTB ~ 1Y Me 0 H"
6. EOC B 7
7. WeaCK_ADTCCLADC_RDATAT ADC :
8. QO EOC B’
9. v 6~8A
* EOC1 ~ WeCK_APCOADC A
" vya DMA D b EOC B
1. ADC_CTL1 CTNB 4 T
2. - RSQO
3. ADC_SAMPTXx :
4. - ADC_CTL1 ETERCP ETSRCH’
5. % DMA ~ D ADC_RDATA :
6. SWRCSTB ~ 1Y e 0 A
Ty ADC_CTLO SMP 1 a A N~ ADC
ADC_RSQO~ADC_RSQP AW ADCON i D
0 0" Y ADC vwiae W ! A U
ADC_RDATA TA l T EOCG 1A EOCIBE I
Y WeT A ! ) W “~ADC_CTL1 D M A8
y 1A
ADC_CTL1 <CcTN3 T l H W @ :
A
1 14. -
| |CH2| |CH1| |CH5| |CH7| |CH11| |CH16| |CH12| |CH17| | |CH2| |CHl|---
| ]
EOC |_|
I W @ ! , RL=T- I
) ) !
1. ADC_CTLO SMBP  ADC_CTL1 DMAB y T
2. ADC_RSQx ADC_SAMPTx :
3. - ADC_CTL1 T ETERC ETSRCH’
4. % DMA ~° 6D ADC_RDATA '
5. SWRCSTB ~ 1Y e 0’
6. EOC B1
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7. Q0 EOC B A
1 15. - a
[T o= [ o [ o [ o [ cve [] o [ o [ o [ [ o] -
o _]]
I 1

G 1> ADC_CTLO DI SRC T ! a A
n "y U nae ! " nb 8™ ADC_RSQO0~RSQ2
I @ NeA vn ADC_CTLO DI SCNUM[ 2:/]
p 0 0" “ADC w ADC_RSQO0~RSQ2
TvWY na T VT A a ! !
T EOC 1A EOCIPE 1 ¥ WeT A
1 16.
o= [fom[Tes] [ov[Jom]oms] [eme[ o] [om[[om[[ems]-
o ]| I I I
EOC |_|
ll( W @ 1 , RL=7, DISNUM=3'b010 )ll
l >} !
1. ADC_CTLO DISRCBP  ADC_CTL1 DMAB 4 T
2. ADC_CTLO DISNUM[2:0]8 °
3. ADC_RSQx ADC_SAMPTx ’
4. v ADC_CTL1 T ETERCP ETSRCBH’
5. % DMA ~ 6D ADC_RDATA T :
6. SWRCST B ~ Y e 0’
7. - 6
8. EOC B
9. Q0 EOC B A
11.4.6. \' w
ADC_CTLO T RWDEN 1 ~ g ! w A w G
v A ADC AY Y v G v
ADC_STAT WD EP 1A WDE IBE T * T ADC_WDHT
ADC_WDLT v vAp HlE vb
ADC_CTL1 T DAIB "AADC_CTLO RWDENWDS C
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WDCHSELP 4y 0] 1 W @ A
11.4.7. U
ADC_CTL1 DAEB o A
T°12/ 10/ 8 A 68 TN 117,
126 O - 118 A0 O =~  119. B8 U 1110 A6
U A
117. A2 U

0 0 0 O |D11|Di0| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

DAL=0

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

DAL=1

118 A0 v

1
|O|0|O|O|O|O|D9|D8|D7|D6|D5|D4|D3|D2|D1|DO|

. DAL=0

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

DAL=1
119. B8 o
l
(o[ oo o o oo o or]os]os|os]0s]02]01]00]
DAL=0

1
|D7|D6|D5|D4|D3|D2|Dl|D0|0|0|O|O|O|0|0|0|
DAL=1

1110 B6 4
1
|O|O|O|O|O|0|0|0|O|O|D5|D4|D3|D2|D1|DO|

DAL=0
l

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

DAL=1

11.4.8.

ADCa @ CK_ADC 4 "y ADC_SAMPTO
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ADC_SAMPT1 SPTn[f2: 04 a “ya b Ao ~ 12
B Ne N = +12e EK_ADCA
D t
CK_ADC ="40MHz 1.6 ~ H Ww'fAl. 5+lC@K5ADC

cCr

11.4.9.

~ o

0 7 Y 0 | A ! 0 ADC_CTL1
ETSRCI[B2:L0A]

113.ADC 0
ETSRC[2:0] 0 i}
000 TIMERO_CHO
001 TIMERO_CH1
010 TIMERO_CH2
011 TIMER1_CH1 p 0
100 TIMER2_TRGO
101 TIMER14_CHO
110 EXTI11
111 SWRCST p 0

11.4.10. DMA

~

DMA  ~ "y ADC_CTL1 DMAB g ~ D Il e
AADC 1 We Y We DMA  ~ DMA i |
Ty t ADC_RDATADP | A

11.411. AD®

ADC_CTL1 TSVREN I " ya D " ADC_ | N1WrerinT
" ADC_I™170D Ty ) AD F oA ADC
A D wts_ _tempr O8 a datasheet
~A D b * B TSVREBNY i o6 A
D F A w0 i 6 * o i
v b( 45T) Ap D G .7 b
G A - a Wa D % @ Z
A
p A8 ~ VrRerinT b W@ " % 4 ¥ ADC AVReFI NT

) [ ADC_I1 N17 A
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a b ‘
1. D "~ ADC_IN16 ! w1l7.1us
2. B ADC_CTL1 T TSVRBN g D ’
3. B ADC_CTL1 ADCON 0O ADC
4. ADC 0 D F 4 Viemperatudp E ¥
"~ AC =" M2si ViemperathreAvg _S29%pe} +
Va5 p D 25AC 471 v a "~ dat ashheet
Avg_Slopkp D A T v oa T
dat ashheet
VBAT G [ VBaT M AA ADC_CTL1 T VBATEN
1 “a Vear ~ ADC_IN18 Wa VeaT 2Ned 3 4 ~
a A & VsaT Voba ~ Y a4 @ 2 Ned G ADC b A
ADC _| N138 [ Veat™2 Yy~ ADC_I1 N18 VvV Veaf Bu =z,
b - a 2Ned A
11.412. ADCO
Y Mk W@ Hup O T
A ! '
A Hp " B 1" A
11.4.13. Ne "~ DRE'S
ADQe "y ADC_CTILODRES[R:0] A ¢ ' b
T ya Y Ne A+ ADCONuy 0 ~ k
DRES[ 1vA]_ 134 b Ne tCONV TV Ne ;
tancA
14. b Ne tconv
DRES [1:0] | tconv ADC tconv' ns” tsve” ADC [tané ADC taoc ns”
bits - “ fabc=30MHZ~ - ~ [ fabc=30MHZz~
12 125 417ns 1.5 14 467ns
10 10.5 350ns 1.5 12 400ns
8 8.5 283ns 1.5 10 333ns
6 6.5 217ns 1.5 8 267ns
11.4.14. S )
) i "H Yyi CPU A @ - @
0 Fhe 16 A
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i v nE FIT"N M vy i Vo
ADC_OVSAMPCTIOD OVSEMN g ° y v F ue” &

Ne ADogin” ADC ¥ ne H™
Res ul*BE8Doyt 0" ~ 1A
) Ii"H Hew BY A N ADC_OVSAMPCTL
OVSR[R:®] o v w 2x[ 25@&x M §3uWe 8B
T ADC_OVSAMPCTIOVSS[®B:0] A
1 "H W@ 2B° 256*1'2 vA & @V T B
- B vy NeP v} S We *v- . G v 168 BbHuy vy D
~ TA

1111 Bf1e

19 15 11 7 3 0
A 208
| |
| |
| |
| |
| |
B | —»
| |
| |
: :
:15 11 7 3 O:
-
, 5 T 18- H By A
112" 58 § D vWetld 20 v 16 v
o A
11127 5B D
19 15 11 7 3 0
A 208 2 A C D 6
15 11 7 3 0
n~b6 svyi’
56 K 1 5 6 6
115 NM Fv© Ne ~ F3uN M N -
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A vu OXFRF
115, NM Fv© Ne ~
16 2B 38 48 58 6B
B 7B B [gB B
A B B B B B B
oVSS= OVSS= | OVSS=
OVSS=|0VSS=|0VSS=|0VSS=|0VSS=|0VSS=
0000 0111 | 1000

0001 | 0010 | 0011 | 0100 | 0101 | 0110

2x | OX1FFE | OX1FFE | OXOFFF | 0xO7FF | OXO3FF | OXO1FF | OXOOFF | 0x007F | OXO03F | OX001F

4x | OX3FFC | OX3FFC |Ox1FFE | OXOFFF | OXO7FF | 0XO3FF | OXO1FF [ OXOOFF | OX007F | OX003F

8x | OX7FF8 | Ox7FF8 |Ox3FFC |Ox1FFE | OXOFFF | 0xO7FF | OXO3FF | OXO1FF | OXO0OFF | OX007F

16x | OXFFFO | OXFFFO | 0X7FF8 |Ox3FFC |0x1FFE | OXOFFF | 0XO7FF | OXO3FF | 0XxO1FF | OXOOFF

32x |0x1FFEO| OXFFEO | OXFFFO | Ox7FF8 |Ox3FFC | OX1FFE | OXOFFF | OXO7FF | OXO3FF | OXO1FF

64x |Ox3FFCO|OXFFCO |OXFFEOQ | OXFFFO | Ox7FF8 | Ox3FFC | Ox1FFE | OXOFFF | 0xO7FF | OXO3FF

128x |0x7FF80| OXFF80 |OxFFCO | OXFFEO | OXFFFO | Ox7FF8 |0X3FFC | OX1FFE | OXOFFF | OXO7FF

256x |OxFFF0O0 | OxFFOO | OXFF80 |OXFFCO | OXFFEQ | OXFFFO | 0x7FF8 |0x3FFC | OX1FFE | OXOFFF

%0 - bw {° @ ! T
G A Ne ¢’ We " Wae E '
N Xpct N txmpd cdnV ~o11-27
. ADC b
a - ADC b " A
A ! ’
A p 0 0 ADC
A ~ b
A ~ )
A A
7 ADCON=0 "~y i ©fF G ADCONGH I
A
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11.5. ADC

ADC "0x4001 2400
11.5.1. “" ADC_STAT
Z ' 0x00
Pv" O0x0000 0O0O0O
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
‘ G ‘ STRC ‘ G | EOC ‘ WDE ‘
rc_w0 rc_w0 rc_w0
B /B
31:5 G G BvA
4 STRC !
0
1
! p BA »pQO A
3:2 G G Bv A
1 EOC !
0
1
! p B A
pQO ADC_RDATA A
0 WDE Hp
6) HB
1" Hp
A ADC_WDLT ADC_WDHT T v - B P
I »pQO A
11.5.2. L 0 ADC_CTLO

Z ' 0x04
By " 0Ox0000 O0O0O0O
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7 ~ 328" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G ‘ DRES [1:0] ‘ RWDEN ‘ G
w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DISNUM [2:0] ‘ G ‘ DISRC ‘ G ‘ WDSC ‘ SM ‘ G ‘ WDEIE ‘ EOCIE ‘ WDCHSEL [4:0]
w w w w w w w
B /B
31:26 G G Bv A
25:24 DRES [1:0] ADC Ne
00 126
01 106
10 8B
11 68
23 RWDEN ! a
(0} !
i\ ! a
22:16 G G BvA
15:13 DISNUM [2:0] v
0 4 i DISNUM[2:0]+1A
12 G G BvA
11 DISRC Il
0
1 a
9 WDSC 7N
0
' i
8 SM
0
1 a
7 G G Bv A
6 WDEIE WDET 4
0T
T a
5 EOCIE EOCT a
0T
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' T a
4:0 WDCHSEL [4:0]
00000 ADC 0
00001 ADC
00010 ADC 2
éé
01111 ADC 15
10000 ADC 16
10001 ADC 17
10010 ADC 18
* ADC ~ 16 17 18 Noz [ D -
VREFINT VeaT ~ A
11.5.3. L I ADC_CTL1
Z ' 0x08
Pv  Ox0000 OOOO
7 328 "~ A
31 30 29 28 26 25 24 23 22 21 20 19 18 17 16
G ‘VBATEN‘TSVREN‘SWRCST’ G ‘ETERC‘ ETSRC [2:0] ‘ G ‘
w w w w w
15 14 13 12 10 9 8 7 6 5 4 3 2 1 0
‘ DAL ‘ G ‘ DMA ‘ G ‘RSTCLB‘ CLB ’ CTN ‘ADCON‘
w w w w w
B /B
31:25 G G Bv A
24 VBATEN B p B © 64 VBaT
0 Vear
1 Vear a
23 TSVREN ADC 16 173
0 ADC 16 17
1 ADC 16 174
22 SWRCST p 0 !
ETSRC 111" B 06106 ! A B p B~ p
D A
21 G G Bv A
20 ETERC ! 0 a
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0} | 0
1 | 0
19:17 ETSRC [2:0] ! 0
000 TIMERO CHO
001' TIMERO CH1
010 TIMERO CH2
011' TIMER1 CH1
100 TIMER2 TRGO
101' TIMER14 CHO
110 T 11
111 ® 0 SWRCST
16:12 G G BvA
11 DAL
0 v B
1 B
10:9 G G BvA
8 DMA DMA a
0 DMA
1 DMA a
7:4 G G Bv A
3 RSTCLB %o B
B p B” %o A B b A
0 %o A
1 %o A
2 CLB ADC %o
0 %o
1 %o
1 CTN
o
' a
0 ADCON ADCA Br6boo616 ADCA By ~
b i [ BQO1LO A
0 ADC
1 a ADC
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11.5.4. 0 ADC_SAMPTO
Z ‘' 0xoC
By'" 0x0000 00O0O
7 328" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ‘ SPT18[2:0] I SPT17[2:0] I SPT16[2:0] I SPT15[2:1] ‘
w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ SPT15[0] ‘ SPT14[2:0] ‘ SPT13[2:0] ‘ SPT12[2:0] ‘ SPT11[2:0] ‘ SPT10[2:0] ‘
w w w w w w
B /B
31:27 G G BvA
26:24 SPT18[2:0] &  SPT10[2:0]
23:21 SPT17[2:0] &  SPT10[2:0]
20:18 SPT16[2:0] &  SPT10[2:0]
17:15 SPT15[2:0] &  SPT10[2:0]
14:12 SPT14[2:0] &  SPT10[2:0]
11:9 SPT13[2:0] &  SPT10[2:0]
8:6 SPT12[2:0] G  SPT10[2:0]
5:3 SPT11[2:0] G  SPT10[2:0]
2:0 SPT10[2:0]
000 W 1.5
001" w75
010 W 13.5
011 W 28.5
100 W 41.5
101" W 55.5
110 W 715
111 W 2395
11.5.5. I ADC_SAMPT1
Z ' 0x10

Py' 0x0000 0000
7 " 3287 A
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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]
rw rw rw I\ w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ SPT5[0] ‘ SPT4[2:0] ‘ SPT3[2:0] ‘ SPT2[2:0] ‘ SPT1[2:0] ‘ SPTO0[2:0]
rw rw rw I\ rw rw
BB
31:30 G G Bv A
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] G  SPTO[2:0]
17:15 SPT5[2:0] &  SPTO[2:0]
14:12 SPT4[2:0] G  SPTO[2:0]
11:9 SPT3[2:0] &  SPTO[2:0]
8:6 SPT2[2:0] G  SPTO[2:0]
5:3 SPT1[2:0] G  SPTO[2:0]
2:0 SPTO0[2:0]
000 W 15
001" w75
010 W 13.5
011 W 28.5
100 W 41.5
101 W 555
110 W 715
111 W 2395
11.5.6. \' " ADC_WDHT
Z ' 0x24
Byv' 0x0000 OFFF
7 328 "~ A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G WDHT [11:0]
w
B /B
31:12 G G BvA
11:0 WDHT [11:0] vy
BT v v A
11.5.7. Y \Y " ADC_WDLT
Z ' 0x28
Pv" Ox0000 0O0O0O
7 ~ 328 " A
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 WDLT [11:0]
w
B /B
31:12 G G BvA
11:0 WDLT [11:0] yu ooy
"B g vu ooy A
11.5.8. ! 0 ADC_RSQO
Z ' 0x2C
BPv  Ox0000 OOOO
7 ~ 328”7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G RL [3:0] ’ RSQ15[4:1]
w w
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 w
B /B
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31:24 G G BvA
23:20 RL [3:0] Il
! 1T 4 RL[3:0]+1.
19:15 RSQ15[4:0] g 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]
11.5.9. l I ADC_RSQ1
Z ' 0x30
Pv' Ox0000 OOOO
7 ~ 32B " A

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G RSQ11[4:0] ‘ RSQ10[4:0] ‘ RSQ9[4:1]

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ RSQ9I[0] I RSQ8[4:0] ‘ RSQ7[4:0] ‘ RSQ6[4:0]
B /B
31:30 G G BvA
29:25 RSQ11[4:0] & RSQO[4:0]
24:20 RSQ10[4:0] & RSQO[4:0]
19:15 RSQ9[4:0] & RSQO[4:0]
14:10 RSQ8[4:0] & RSQO[4:0]
9:5 RSQ7[4:0] & RSQO[4:0]
4:0 RSQ6[4:0] & RSQO[4:0]
11.5.10. | Z ADC_RSQ2

Z ' 0x34
Pv' Ox0000 O0OOOO
7 ~ 328 " A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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‘ G ‘ RSQ5[4:0] ‘ RSQ4[4:0] ‘ RSQ3[4:1]
I\ 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] RSQO0[4:0]
rw w I\ rw
BB
31:30 G G Bv A
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] d RSQO[4:0]
9:5 RSQ1[4:0] & RSQO[4:0]
4:0 RSQO[4:0] " 0.18 Q" B ne
11.5.11. ~ ADC_RDATA
Z ' 0x4cC
Bv' Ox0000 00O0O
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
‘ RDATA [15:0]
B /B
31:16 G G BvA
15:0 RDATA [15:0]
B Y o7 A
11.5.12. L " ADC_OVSAMPCTL
Z ' 0x80
Bv'" 0x0000 _0000O
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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

‘ TOVS‘ ovVsSSsS [3:0]

010

TOVS

OVSS

OVSR

[ 3:

[ 2:

0]

0]

~ OVSR[72. 0]
* ADCON=0®» 'H Q 8" -

>

>

B D
000® B
0001 10
0010 28
0011 38
0100 48
0101 58
0110 68
0111 78
1000 8B
P Ne
g ADCON=0 R* 'H p B Q b

A

>

By
0002 x
0014 x
0108 x
01116 x
10032x
1016 4 x
1101 28x
111256 x
Y7 ADCON=0 R H D B Q b

o

(0]
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~ A
1 G G BvA
0 OVSEN a
B p B A
o)
1 a
‘s ADCON=0 R~ 'H b B 0 b° 6
~ A
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12. = DAC”
12.1.
/ Ty 12 W e A FA 88
128 - ) A a = 0° DMA G A
F A4 " y#z DACFE IV © z A
12.2. h
DAC h '
A 8B 12 Ne
A .
A DMAv b
A
A Ho 0
A ~a 1 Vbph
A " LSFR ~
121. DAC w DAC v
121.DAC F A
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1 21. DAC
DAC L
A
2l 1= DBOFFx
ExTI9[] 212! 123
TIMERX = < % 5|3
TRGO 313[5|3|3
SWTRX ——
A Yy VY r—-—— - —-—-- - — - _I
. : DAC_ENx |
| ( I
I bu I
A |
| |
A
OUTx_DH P OUTx_DO| //I' DAC |
12-hit 12-bit 12-bit 12-bit I I
ey
< < > <
121. DAC
HR
VppA T
Vssa T
DACy_OUTx DAC ¥ FH"
v L¥uDAC Ob FH™ A
12. DAGL ¥
DACO
0
DAC ¥ 1/O PA4
DAC ¥ BUFFER
w
p Ow
EXTI O H” EXTI_9
TIMER1_TRGO
. TIMER2_TRGO
TIMER ©OH
TIMERS5_TRGO
TIMER14_TRGO
‘ a DAC |F° GPloO DAC ¥ 1/ O Y A
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12.3. w

123.1. DAQ

DAC_CTLO T DEN& I~y DAC :: ~ DAC n -

twakeur A

12.3.2. DAC # |

uy Y ¥ il 7 " e DAC p X

"WOF IV STy DAC_CTLO DBOFEFx
" I vA
12.3.3. DAC
G 128 DAGCG ~ OUTxDH " vy OUTx _R132C0HI x _L12DH
OUTx _RE§DHK Wea (o) A v [ OUTXxR8DH -
7 8B B Y 4By B L w40 00AO0

12.3.4. DAC O

DA™ Y ) H™ A 0 A 0"y DAC_CTLO T
DTEMNMx a A 0 "y DAC_CTLO TDTSEEX - 123
DAC i} A
123. DAC b
DTSELxXx[2:0 0 i}

3000 TI MER5 _ TRGO

3001 TI MER2 TRGO

3010 G

3011 TI MER14 TRG( p 0

36100 TI MER1 TRGO

36101 G

3110 EXTI _9

3B111 SWTR p 0
TI MERx _ HRGO - p 0 DAC_SWT SWT Rx
B A
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12.3.5. DAC

a 0" DAC_CTLO DT E NX™ 0 Hp 0
" DAG " OUTxXxDHw [ DAC ¥ " OUTxDOA
0 a " ” DACG " OUTx _D#H -~ [ DAC ¥
" OUTx _"BO
DAG " OUTx _DH [ OUTx _DO N tseTTLI NGH
F i T tsetTLI NG b 1 ¥ " A

12.3.6. DAC

H Y v [ DAC ¥ “LFSR A Ty
DAC_CTLO D WM»»® A v©y DAC_CTLO
DAC B "~ DWBWxB A
LFSR * DAC L T Ve i B " LFSR N LFSR
vb OUTx_DHv ~ Q[ DAC ¥ ~ OUTx _"BO DAC
B 612 LFSRy G LFSR v DWBWR~ B A

122, DAC LFSR

VVVVY
I
[HEY

XO Xl X4 X6 X12

12 -+
y
>=1
NOR
273 vb OUTx_BHwv ~ Q[ DAC ¥
S OUTx _BD v vy O vuS 2 << DWBWX
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(2<<DWBWx)-1

DACx _OUTy DH Y|
value

v

12.3.7. DAC ¥ 4

DAC :it F A0_cW *
Voac oB¥opA OUTx _DO/ 4096 (12-1)

- F AT % w 0 VooA

12.3.8. DMA

0 a "W DAC_CTLO DDMAERxa DMA A
p 0 R” b p 0" 1Y Wae DMA A
L @ H[F He 0 “ b [ 0 - 90
Hlo ADAC_STODAT T DDUDRx 1T DAC_CTLO T DDUDRI Ex

BT tw” T A
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12.4. DAC
DACO "0x4000 7400
12.4.1. DACx L ( DAC_CTLO)
Z ' 0x00
Py 0Ox0000 O0O0O0O
7 © 328 " A
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
DDUDR DDMA
G DWBWO0[3:0] DWMO[1:0] DTSELO[2:0] DTENO | DBOFFO | DENO
IEO ENO
w w w w w 12 w w
B /B
31:14 G G B v
13 DDUDRIEQ DACx OUTODMA T a
0: DACx OUTODMA T
1: DACx OUTODMA T a
12 DDMAENO DACx_OUTO DMA g
0 DACx_OUTO0 DMA
1' DACx OUTODMA g
11: 8 DWBWO[3:0] DACx_OUTO B
B 3, DACx_OUTO H® B ALFSR n 8
b LFSR B [n-1" O] %2 7 v ¥ (2<<(n-1))-
1AT T nw B A
0000 H* B w1
0001 H™ B 4 2
0010 H* B w3
0011 H° B 4 4
0100 H° B w5
0101 H° B w6
0110 H° B w7
0111 H* B 4 8
1000 H* B w9
1001 H* B 4 10
1010 H B 4 11
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01011 H® B 412

7:6 DWMO[1:0] DACx_OUTO
B 2 DACx_OUTO 0a ~ DTENO=1" "
DACx_OUTO A
00
01' LFSR
1X 272
5:3 DTSELO[2:0] DACx_OUTO ©
B DTEN=1 ¢ U DAC He a A

000 TIMER5 TRGO
001 TIMER2 TRGO
010 Reserved

011 TIMER14 TRGO
1000 TIMER1 TRGO
101' Reserved

110 T 9
111 » 0
2 DTENO DACx_OUTO 0 a

0 DACx OUTO ©
1 DACx_OUTO © a

1 DBOFFO DACXx OUTO ¥ I v~
0 DACx OUTO % I v Y Y O% - oz
1 DACx OUTO % IV~

0 DENO DACx_OUTO a
0 DACx_OUTO
1 DACx_OUTOa

12.4.2. DACx » 0 ( DAC_SWT)

Z ' 0x40
Py' Ox0000 O0O0OO

7 " 328" A
31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16
’ s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G ‘ SWTRO ‘
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B /B
31:1 G G By
0 SWTRO DACX OUTO ®» 0~ p A
0 p 0
1 » 0ba
12.4.3. DAC_OUTQ" 12 G ( DAC_OUTO0O_R12DH)
Z ' 0x08

Pv' OXx0000 00O0O

7 ~ 32B " A

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 OUTO_DH[11:0]

w
B /B
31:12 G G B v
11:0 OUTO_DH[11:0] DACx_OUT0 128 °
B 2 DACx_OUTO A
12.4.4, DAC_OUT® 12 G ( DAC_OUTO _L12DH)
Z ' 0x0C
Pv" Ox0000 0O0O0O
7 ~ 32B " A
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
OUTO_DH[11:0] @
w

B /B
31:16 G G By
15:4 OUTO_DHI[11:0] DACx_OUTO0 12 B
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B 2 DACx_OUTO A
3.0 G G By
12.4.5. DAC_OUTO 8 G (DAC_OUTO_RS8DH)
Z ''0x10
Byv' 0Ox0000 000O
7 ~ 328" A
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 OUTO_DH[7:0]
w
BB
31:8 G G B v
7:0 OUTO_DH[7:0] DACx_OUT0 88 ~
B ey DACx_OUTO 8B B A
12.4.6. DAC_OUTO #% (DAC_OUTO0 _DO)
Z ''0x2CcC
Byv' 0Ox0000 000O
7 ~ 328 " A
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
OUTO_DO [11:0]
r
BB
31:12 G G By
11:0 OUTO0_DO [1DACx_OUTOZA
"Bz ©  ( DACx_OUTO A
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12.4.7. DAC O( DASPRATO)
Z ' 0x34
B v 0x0000 0000
7 ~ 328" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ‘DDUDRl‘ G
rc_wl
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G IDDUDRO‘ G
rc_wl
B /B
313 G G BvA
29 DDUDR1 DA OUT1 DMA B~ p» B~ pQ1 A
0 0
1 0 " DAC 0" G DM ~
2861 G G Bv A
1514 G G Bv A
13 DDUDRO DA OUTO DMA B~ p» B~ p0Q1 A
0 0
1 0 " DAC 0" G DMM® ~
12 G G Bv A
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13. ~ CMP”
13.1.
" b1 ¥ 7 6 1/00" 37 . a A
- H” MCUL v w T MY p N~ H bu
TTMER 0 °~ _ DAC TI MERPWM ¥~ "y LA
13.2. h
A ,
A ~ i)

>
Y
g

A @ Y N H"  bw =
~ DAC ¥’
~ | [/ O
~ 0.36.a%. %50 p a A’

A 0 :

A F[ I/0o0"

A bu D F [ ’

A F [ EXAI

13.3. w

=
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1 31.
PA1D—17
PA4(DACO_0UT0)Drloo +
ouT
pa0 —101| | CMPO-P — T toGPIO
PA5 O—{ 110 CcMPo >' o ExT]
Vrerint/4 00 fa
N CMPO_IM
VRernT/2 001 B CMPOPL —p to TIMER
Vrernr3/4 010
Veerint =——011
CMPOMSEL[2:0] ¢ °
CMP1_IP * — OUT &
PA3 ——@ _ 0 GPIO
CMP1 >.
—  to EXTI
PA4(DACO_OUT0)O——100
CMP1_IM
PA2 O—101 - Crb1pL — to TIMER
PAS O——{110
Veernt/4 =000
Vrernt2 =001
Vrernt*3/4 —1010
VREFINT —1011
CMP1MSEL[2:0]
VrReri nTl . 2 V.
13.3.1.
L APB - LPCLK A bLSYSCHSG " B a BA
13.3.2. /0O
W T Y A
G Datasheety” ¥ ( /00 A
¥ o FA
Fp [ A v "
A CMP * [ - ’
A CMP * [ T w '
A CMP ¥ [ OCPRE_GLR
" W b~ 0 ¥ bw wPCLK A
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13CMP_ ~ F v CMP -~ FA
131CMP ~ ¥
CMPO CMP1
CMP - PAl PAl
[ 1/0 PA4 PA3
o PAO PA2
CMP T -
PA4 PA4
[ 1/0
PA5S PA5S
VRerINT/4 VRerINT/4
. VREFINT/2 VRerINT/2
CMP T -
, " VRerINT*3/4 VRerINT*3/4
[6 H
VREFINT VREFINT
DACO_OUTO DACO_OUTO
PAO PA2
cMP F |
PAG PA7
1/0
PA11 PA12
CMP ¥ [
EXTI
TIMERO_CHO TIMERO_CHO
TIMER1_CH3 TIMER1_CH3
CMP # [ p TIMER2_CHO TIMER2_CHO
H” TIMERO OCPRE_CLR TIMERO OCPRE_CLR
TIMER1 OCPRE_CLR TIMER1 OCPRE_CLR
TIMER2 OCPRE_CLR TIMER2 OCPRE_CLR
CMP ¥~
_ TIMERO BRKIN
LG -~
13.3.3. L
G - w D H - CMP _CSB
CMP x[M: 0] A CMPx[M:«w0P2® 00 Y w
b P CMPXxMwWPRWH 11 Y w b A
13.3.4. o
CMP_CSWNDEWN B~ 0 a 1 -
4 b 0 - A CMPOCMP1i ~ b ) A°
Ty Ne CMPO CMP1 ¥ ~ A v i i ~
P Av_ A
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13.3.5.
UL Q ) X F 3" woT L
L AvA w Ty A
132,
cMP_IP A
CMP_IM+Vpyst
CMP_IM
CMP_IM-Vyst
-
CMP_OUT
‘=—>
13.3.6. (o]
L "~ CMP_CS CMPIxKs w 1 QG ACMP1LK
Q1 "CMP_CS[ 31 wié}) B CMPOLX1 ~CMP_CS)P wi u~
B~ 7 MCU B "y BA
13.3.7. T
CMP % [ EXTEXTI @ CMP A ew 7Y T
Hp~ 6 ¥ A
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13.4. CMP
CMP ‘0x4001 001C
13.4.1. cvmp L "~ CMP_CS
Z :0x00
B v : 0x0000 0000
7 ~ 3B A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ CMP1LK | CMP10 ‘ CMP1HST[1:0] ‘ CMP1PL ‘ CMP1OSEL[2:0] ‘ WNDEN ‘ CMP1MSEL[2:0] CMP1M[1:0] | G ICMPlEN ‘
rwo r w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ CMPOLK | CMP0OO ‘ CMPOHST[1:0] ‘ CMPOPL ‘ CMPOOSEL[2:0] ‘ G ‘ CMPOMSEL[2:0] CMPOM[1:0] ICMPOSWICMPOEN ‘
rwo r w w w w w w w
B /B
31 CMP1LK CMPOG
B CMPL1N LB oy, - B 7 B B
A
0 CMP_CS[31:1a&p
1 CMP_CS[31: B6]
30 CMP10 CMP1F¥
BT CMP1F% 7 BA
0 ~ vl YT Fyy
1 ~ 61 Y Fy
29: 28 CMPHST[1:0]CMP1
B G L A
00
oLV
10T
11
27 CMPRL CMP1F¥
B ¢ LcmMP1F A
0 7
|
26: 24 CMPQSEL[2: (CMP1F%
B ¢ LcMmpP1w® A
000
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001 0T ~
010 0 0o -
011 0 OCPRE_CLR
100 1 3 -
101 1 OCPRE_CLR
110 2 0o -
111 2 OCPRE_CLR
" a FH™ ®a CMPP
A
23 WNDEN 0 a
B ¢ CMP1_I"P A
0 CMP1_1 P[ CMP1 -
1 CMP1_1 P[ CMPO_I1P
22:20 CMP1MSEL 0]JCMP1_I™M
B G CMP1 =~ CMP1_I M A
0 O'OVRErI AT 4
0 0'1VrReri AT 2
01'0Vreri &1 3 [/ 4
0 I'AVREFI NT
100PA4DACO_OUTO
10'1PAS
110PA2
1116
19: 18 CMP1M[1:0] CMP1
B ¢ LcmpP1 Y w A
00 I'nw
01T /Tw
10v /v w
11 v /[ vw
17 G G BvA
16 CMP1EN CMP &
0 CMP1 A
1 cMPa A
15 CMPOLK CMP @G
B” cMPON LB wr A B7°7 p BW - B
A
0 CMP_CSJ[ 1'5:70Q8
1 CMP_CS]J[ 1:5:F0 ]
14 CMPOO CMPO ¥
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13:12

11
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Important Notice

This document is the property of GigaDevice Semiconductor Inc. and its subsidiaries (the "Company"). This
document, including any product of the Company described in
according to the laws of the Peopled s Republic of China and other applicable |
under such laws and no Intellectual Property Rights are transferred (either wholly or partially) or licensed by the
Company (either expressly or impliedly) herein. The names and brands of third party referred thereto (if any) are the
property of their respective owner and referred to for identification purposes only.

To the maximum extent permitted by applicable law, the Company makes no representations or warranties of any
kind, express or implied, with regard to the merchantability and the fitness for a particular purpose of the Product, nor
does the Company assume any liability arising out of the application or use of any Product. Any information provided in
this document is provided only for reference purposes. It is the sole responsibility of the user of this document to
determine whether the Product is suitable and fit for its applications and products planned, and properly design, program,
and test the functionality and safety of its applications and products planned using the Product. The Product is designed,
developed, and/or manufactured for ordinary business, industrial, personal, and/or household applications only, and the
Product is not designed or intended for use in (i) safety critical applications such as weapons systems, nuclear facilities,
atomic energy controller, combustion controller, aeronautic or aerospace applications, traffic signal instruments,
pollution control or hazardous substance management; (ii) life-support systems, other medical equipment or systems
(including life support equipment and surgical implants); (iii) automotive applications or environments, including but not
limited to applications for active and passive safety of automobiles (regardless of front market or aftermarket), for
example, EPS, braking, ADAS (camera/fusion), EMS, TCU, BMS, BSG, TPMS, Airbag, Suspension, DMS, ICMS,
Domain, ESC, DCDC, e-clutch, advanced-lighting, etc.. Automobile herein means a vehicle propelled by a self-
contained motor, engine or the like, such as, without limitation, cars, trucks, motorcycles, electric cars, and other
transportation devices; and/or (iv) other uses where the failure of the device or the Product can reasonably be expected
to result in personal injury, death, or severe property or environmental damage (collectively "Unintended Uses").
Customers shall take any and all actions to ensure the Product meets the applicable laws and regulations. The Company
is not liable for, in whole or in part, and customers shall hereby release the Company as well as its suppliers and/or
distributors from, any claim, damage, or other liability arising from or related to all Unintended Uses of the Product.
Customers shall indemnify and hold the Company, and its officers, employees, subsidiaries, affiliates as well as its
suppliers and/or distributors harmless from and against all claims, costs, damages, and other liabilities, including claims
for personal injury or death, arising from or related to any Unintended Uses of the Product.

Information in this document is provided solely in connection with the Product. The Company reserves the right to
make changes, corrections, modifications or improvements to this document and the Product described herein at any
time without notice. The Company shall have no responsibility whatsoever for conflicts or incompatibilities arising from
future changes to them. Information in this document supersedes and replaces information previously supplied in any

prior versions of this document.

© 2025 GigaDevice Semiconductor Inc. i All rights reserved
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