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O v 7 aASRAM it ® gy M As M @ Ne 2,1 KB
Ny Ty @ A
1-1.GD32&23 b U]
® v
OXE000 0000 - OXEOOF FFFF CortexE-M23 p
0XA000 0000 - OXDFFF FFFF G
RAM 0x60000000 - OX9FFFFFFF G

0x5004 0000 - OX5FFF FFFF G

AHB1 -
0x5000 0000 - 0x5003 FFFF G
0x4800 1800 - Ox4FFF FFFF G
0x4800 1400 - 0x4800 17FF GPIOF
0x4800 1000 - 0x4800 13FF G

AHB2 | 0x4800 0COO - 0x4800 OFFF G
0x4800 0800 - 0x4800 OBFF GPIOC
0x4800 0400 - 0x4800 07FF GPIOB
0x4800 0000 - 0x4800 03FF GPIOA
0x4002 4400 - Ox47FF FFFF G
0x4002 4000 - 0x4002 43FF G
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 DBG
0x4001 4C00 - 0x4001 57FF G
0x4001 4800 - 0x4001 4BFF TIMER16
0x4001 4400 - 0x4001 47FF TIMER15
0x4001 4000 - 0x4001 43FF TIMER14

APB2 | 0x4001 3C00 - 0x4001 3FFF G
0x4001 3800 - 0x4001 3BFF USARTO
0x4001 3400 - 0x4001 37FF G
0x4001 3000 - 0x4001 33FF SPI0/12S0
0x4001 2C00 - 0x4001 2FFF TIMERO
0x4001 2800 - 0x4001 2BFF G
0x4001 2400 - 0x4001 27FF ADC
0x4001 0800 - 0x4001 23FF G
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0x4001 0400 - 0x4001 O7FF EXTI
0x4001 0000 - 0x4001 O3FF SYSCFG + CMP
0x4000 CCO0O0 - 0x4000 FFFF G
0x4000 C800 - 0x4000 CBFF G
0x4000 C400 - 0x4000 C7FF G
0x4000 C000 - 0x4000 C3FF G
0x4000 8000 - 0x4000 BFFF G
0x4000 7C00 - 0x4000 7FFF G
0x4000 7800 - 0x4000 7BFF G
0x4000 7400 - 0x4000 77FF G
0x4000 7000 - 0x4000 73FF PMU
0x4000 6400 - 0x4000 6FFF G
0x4000 6000 - 0x4000 63FF G
0x4000 5C00 - 0x4000 5FFF G
0x4000 5800 - 0x4000 5BFF 12C1
0x4000 5400 - 0x4000 57FF 12C0
0x4000 4800 - 0x4000 53FF G
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 2C00 - 0x4000 2FFF WWDGT
0x4000 2800 - 0x4000 2BFF RTC
0x4000 2400 - 0x4000 27FF G
0x4000 2000 - 0x4000 23FF TIMER13
0x4000 1400 - 0x4000 1FFF G
0x4000 1000 - 0x4000 13FF TIMERS
0x4000 0800 - 0x4000 OFFF G
0x4000 0400 - 0x4000 O7FF TIMER2
0x4000 0000 - 0x4000 03FF G
0x2000 4000 - Ox3FFF FFFF G
SRAM

0x2000 0000 - 0x2000 3FFF SRAM
Ox1FFF F810 - Ox1FFF FFFF G
Ox1FFF F800 - Ox1FFF F80F
Ox1FFF ECOO - OX1FFF F7FF v

i 0x0802 0000 - Ox1FFF EBFF G
0x0800 0000 - 0x0801 FFFF h Flash
0x0002 0000 - OxO07FF FFFF G
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1.3.2. 3F
l L L 128KB h A :: ’ 128KkB h ('  3KB
c U (boot loader) H A
av (16 ) @ yYya -~ "7 3 )i (64
YA 5 W v “ eh ~ H ~ 37 y A
1.4.
GD32 K23 L L33l Ty BOOT1B g &
2.3.9 ) BOOTO ABOOTO v B 4@
S A 7 il s B B
BOOT1P nBOOTO vANn ey H A
1-2.
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1. Bootly b BOOT1 nv |
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1.5. ( SYSCFG)
SYSCFG " 0x4001 0000
1.5.1. 0 (SYSCF@GO
Z ' 0x00
B v ' 0x0000 000X ( BOOTO BOOT1 n v~ X
BOOT _MODE[1:0] 4K V)
7 ~ 328~
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PB9 _H
G G
CE
I\
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TI MERTI MERUSARTUSART
ADC_
_ _ _ _RX_| _TX_| PA11_PA _
G DMA _ R G BOOT_MODE
DMA_RDMA_RDMA_RDMA_R| b 12_RMP
P P P P
rw w w rw 1\ rw r
B /B
31:20 G G B v
19 PB9_HCCE PB9 za
Bwl ~ PB9 "y L ALY A
0 PB9 z"
1 PB9 z - L
18:13 G G By
12 TIMER16_DMA_RM TIMER 16 DMA a
P 0 b (TIMER16_CHO TIMER16_UP DMA DMA  0)
1 (TIMER16_CHO TIMER16_UP DMA DMA 1)
11 TI 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
RMP 0 b (USARTO_RX DMADMA 2)
1 (USARTO_RX DMAMDMA 4)
9 USARTO _TX_ USARTO_TX DMA
RMP 0 b (USARTO _TX DMAMA 1)
1 (USARTO_TX DMAMA 3)
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8 ADC_DMA _ RMADC DMA a
0 b (ADC DMA DMA
1 (ADC DMA DMA 1)
7:5 G G B v
4 PA11l_PA12_RMP PA11/PA12 B Lp~ 28324 20pin -~
B D A L PA9/10 PA11/12 A
0 b ~ PA9/10 S
1 ~ PA11/12 b PA9/10”
3:2 G G B v
1:0 BOOT_ MODBJ ( a 1.4 )
bit0 [ BOOTO ' bitl v bBOOTln v T
x0' € h -
01 3 U] .
11 ¢ :': SRAM -
1.5.2. EXTI 0O (SYSCFGOEXTI SS
Z ' 0x08
B v "' 0x0000 0000
7 ~ 328~
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EXTI3_SS [3:0] EXTI2_SS [3:0] EXTI1_SS [3:0] EXTIO_SS [3:0]
w w w w
B /B
31:16 G G B v
15:12 EXTI3_SS[3:0] EXTI 3
X000 PA3
X001 PB3
X010 G
X011 G
X100 G
X101 G
X110 G
X111 G
11:8 EXTI2_SS[3:0] EXTI 2
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15:12 EXTI7_SS[3:0] EXTI 7
X000 PA7
X001 PB7
X010
X011
X100
X101 PF7
X110
X111

@ @ o

@ o

11:8 EXTI6_SS[3:0] EXTI 6
X000 PA6
X001 PB6
X010
X011
X100
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X110
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o G G

o G

7:4 EXTI5_SS[3:0] EXTI5
X000 PA5
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1.5.4. EXTI 2 (SYSCFG_EXTI SS2)

Z ' 0x10
B v 0x0000 0000
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31:16
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3.0

G

EXTI11_SS[3:0]
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1.5.5.
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EXTI
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3.0

1.5.6.
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EXTI12_SS[3:0]

X010 PC13
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X110
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@ @ G G G

EXTI 12

X000 PA12
X001 PB12
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X101
X110
X111

G G G G G G

2 (SYSCFG_CFG2)

Z ' 0x18
B v 0x0000 0000
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© 328 T

24
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11 10 9

SRAM_|
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LVD_
LOoCK

SRAM
PARI T
ERROR

LOCK

LOCK
UP _
LOCK

7:3

SRAM_PCEF

LVD_LOCK

o
»
<

SRAM E
SRAME

0 [ SRAM E

1 [ SRAM E

G B v

LVD
B p T
0 LVDT

LVDT[2:0] Y

c

B

A
 TIMERO/14/15/16 break

p Q1

A PMU_CTL

>

LVDEN
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1 LVDT b TIMERO/14/15/16 break ~ A PMU_CTL LVDEN
LVDT[2:0] . ~

1 SRAM_PARITY_ SRAM E

ERROR_LOCK B p 1 B A

0 SRAM E { TIMERO/14/15/16 break ~
1 SRAM E b TIMERO0/14/15/16 break ~

0 LOCKUP_LOCK Cortex®-M23 LOCKUP ¥
B p I B A

0 Cortex®-M23 LOCKUP ¥ ¢ TIMERO0/14/15/16 break ~
1" Cortex®-M23 LOCKUP ¥ b TIMERO0/14/15/16 break

1.5.7. | RQ (SYSCFG_CPU_| RQ_LAT)

Z :0x100
# v : 0x0000 0000

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 IRQ_LATENCY
w
B /B
318 G G B v
70 | RQ_LATHENCI RQ_LATENCWVIT T b AHB i toee: 0¥ T
O H A
|l RQ_LATENCYw O t ~ T T A
G v  Cor P-MXx3 G NVITT T T
0K | RQ_LATENE€Y ct+ kA

1.6.

TAOE W | D6 W ATy

>

Q
I

1.6.1.

" Ox1FFF F7EO
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v AN b k A
7 ~ 328~
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_DENSI TY[15:0]
r
B /B
31:16 SRAM_DENSITY SRAM [
[15:0] v 2t SRAM * Y Kbytesy Y B
b ' 0x0008  8KbytesA
15:0 FLASH_DENSITY  Flash
[15:0] v :x Flash ~ ~ y Kbytesu Y P
b ' 0x0020  32KbytesA
1.6.2. WID @#6)
" Ox1FFF F7AC
v 1A b k A
7 ~ 328~
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
UNI QUE_1 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
B /B
310 UNIQUE_ID[31:0] W ID
" Ox1FFF F7BO
v 1A b k A
7 ~ 328”7
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
UNI QUE_ I D[ 63: 48]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

36



€

GigaDevice GD32k&23 Y
‘ UNI QUE_I D[ 47:32]
r
B /B
31:0 UNIQUE_ID[63:32] W ID
" Ox1FFF F7B4
v AN b k A
7 ~ o328 7
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
UNI QUE_1I D[ 95: 80]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
UNI QUE_I D[ 79: 64]
r
B /B
31:.0 UNIQUE_ID[95:64] w 1D
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2. L ~ FMC”
2.1.
L~ FMC™ " Lo 5 w At 128K * CPU
D) W AFMC3 t = a Y i 328 648 §
b A
2.2. h
G GD32E23x
A 128KB ¢ U »o ’
A |128kB  p~ CPU D 0~2a '
A 648 0’
A 0 1Y 6 b ’
A 3KB ’
A 16 G ’
A W 1KB
A 328 648 § v :
A G w | -
A W b’
2.3. w
2.3.1.
O W @ 128KB h ( 128 1KB  Ne ) We 3KB
G H Ah U 128 "oy A U
2-1. 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 FCOO0 - 0x0801 FFFF 1KB
H Ox1FFF ECOO - OX1FFF F7FF 3KB
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Ox1FFF F800 - Ox1FFF F80F 16B
W OTP Ox1FFF_7000~0x1FFF_73FF 1KB
© H O (boot loader) b A
2.3.2. b
" Y'E o W A 0 o & " Yya CPU AHB
BUS A
V t
AHB FMC_WS T WSCNTP A WSCNTP L AHB H
v 22WSCNAT_ _LAHB H ” A
2-2.WSCNA b AHB H v
AHB WSCNT
<= 24MHz 0 v O ~
<= 48MHz r v la -
<= 72MHz z v 2@ -
0 B~ AHB w 8MHZ WSCNT v u 0A
1. AHB R A N 2-2.WSCNAT L AHB H
T AHB WSCNTB A AHB [ A
WSCNTB  H | AHB b’ A
2. Y AHB A M AHB - a 22WSCNT
B LAHB H T AHB WSCNTP A v AHB
H|F WSCNT® b” A
G v v v°  72MHz v Ha “Aw vy b~
[®° w A
L t
[
v a A o b~ W @ 648 o
F 1TVTA Ve b~ CPU 328 168 A vy 0 7 Y N
c | o1vt 6 b c O O0A
o IV
FMC_WS T PFENB B O v a A n "~ CPU
F nvT "~ 64~ " 32 b He 168 Db 4o A
T 0 Niel 0 [ 6 ITvMA CPU 5
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[ NWe R VI I TA
2.3.3. FMC_ _CTL
B~ FMC_CTL b Y Q " OBRLD# R Y T
~ § FMC_CTL T LKB W 1AW @’ FMC_KEY H Q b
Y FMC_CTL T Nez @ Q7 0x45670123 OxCDEF89ABAH
Q b ~ FMC_CTL LKP p O0A Yy ) FMC_CTL LK
BwilP FMC_CTL Ax v FMC_KEY b v LKP 1 ¢
FMC_CTL f bWe A
FMC_CTL OBPGBP OBERP ~ Yy FMC_OBKEY A l
FMC_OBKEY ® Q~ 0x45670123 OXxCDEF89AB” FMC_CTL
OBWENP 1A o~ Y FMC_CTL OBWENB 0 FMC_CTL OBPGP OBER
B A
2.3.4.
FMC w  Weh O p A A w Ty b
[ p AFMC b n
A GFMC_CTL b ¢ :
A FMC_STAT BUSY® G o T b~ 4 BUSYB
w0A 1t b ’
A Q [ FMC_ADDR '
A Q o [ FMC_CTL PERS ’
A FMC_CTL STARTE 1 § 5 [ FMC
A FMC_STAT BUSYB o D - t
BUSYB 4w O
A " va p A
w  ~ FMC_STAT ENDFP v T F FMC_CTL
ENDIEB H |- I HYFMC O(WeT A W G
A 1 0 o ©op” T LAs W
- /I G b ow A FMC_CTL ERRIEB T
FMC 0 W b T A 9" Y FMC_STAT PGERRB T
" AFMC_STAT ENDFB b A 2-1. b
£y b '
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2-1. b

Start

No

Unlock the FMC_CTL

Is the BUSY bit 0

Set the FMC_ADDR,
PER bit

A

Send the command to
FMC by setting
START bit

/

No

Is the BUSY bit 0

Finish
2.3.5.
FMC t = w YA _ h p A b (i
Iv/ll
A GFMC_CTL b ¢ :
A FMC_STAT BUSYB G o T b~ v BUSYB
W 0A 3 b ’
A Q o [ FMC_CTL MERS ~ 17
A FMC_CTL STARTE 1 § D [ FMC
A FMC_STAT BUSYB o D) - t
BUSYB 4 O
A ~ " ya AHBBUS p A
w  ~ FMC_STAT ENDFP T f FMC_CTL
ENDIEP H |F I HFMC O0WeT A @ B
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OXFFFF FFFF ~ y SRAMT 3 i FMC
b AFMC_STAT ENDFB b A b
0x0800 0000~ A _ 2-2. b ey b '
2-2. b
Start
No

Unlock the FMC_CTL

Is the BUSY bit 0

Set the MER bit

A 4

Send the command to
FMC by setting
START bit

/

Is the BUSY bit 0

Finish
2.3.6. h O
FMC t 3, W @ AHBBUS 328 /168 A woT k h o p A
3 FMC_WS T PGWS 328 645 [ O Ay i
£V b '
A G FMC_CTL b 6 ’
A FMC_STAT BUSYB G o T b~ 4 BUSYB
w0A 1 b ’
A - PGWS ’
A Q D [ FMC_CTL PGB
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A AHBBUSQW @ ( "~ OX08XX XXXX™
AHBBUSQ W 328 F PGWS 0 328 O ~* AHBBUS
Qw [ o A A
AHBBUSQ  Wae 328 f PGWS 1 648 O "~ AHBBUS
QH W @ 646 . P [ o A i A
AHBBUSQ  Wae 168 % f PGWS 0 328 O ~° AHBBUS
QH W@ 328 - P [ O A A
AHBBUSQ W 168 % f PGWS 1 648 O "~ AHBBUS
Q W @ 648 - P [ o A 1 A
TRV X AHB BUS 328 - i t  PGWS
T t  PGWS A
A FMC_STAT BUSYP o ) - t
BUSYR 4 O
A “" ya AHBBUS U wA
h O W~ FMC_STAT ENDF B w T FMC_CTL
ENDIE B H [k I Y FMC bWaT A I
bH v " PGERRS®
I b da P 4 Ox0A @ A [F W A
s W v /I G b v A FMC_CTL ERRIE B
1T FMC 0w b T A o7 ¥ FMC_STAT PGERR B
T ' A FMC_STAT ENDF B b A
YW ' T FMC_STAT PGAERRS B A
~ AHBBUS - 326 168 A ~ A
~ AHBBUS by kbW Ab"H 328 168 . a A
~ AHBBUS b A AHB BUS 328 FPGW T ¢ U 64
B ~* AHBBUS w i F G Wal A AHB
BUS 168 FPGW O A O 328 ~ " AHBBUS ®
F 6 Wa A AHB BUS 168 FPGW T ¢
O 648 RN A i F G Wal A
) Q 648 328" FMC_WS T PGWS -
K v @ Q 0’ A
BN i FMC_CTL ERRIEB I FMC 0 W b T
A oy FMC_STAT T PGERR PGAERR  WPERRS
@ P 03T A__ 23 o) vh O b *
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2-3. b

Start

Unlock the FMC_CTL

Is the BUSY bit 0

Set the PG bit

Y

Perform word/half
word write by DBUS

Is the BUSY bit 0

Finish
2.3.7. OTP
OoTP LhO AOTP - W fb A
‘ G OTP b bwid Kuv T ~o B A 0
T " w ¥ a O T 0 A
2.3.8.
FMC t 3 Wa w A T A "
A GFMC_CTL b ¢ :
A GFMC_CTL OBWENB G g ’
A FMC_STAT BUSYB G o T b~ v BUSYB
W 0A 3 b ’
A Q 5 [ FMC_CTL OBERS ~ 17
A FMC_CTL STARTE 1 § o [ FMC
A FMC_STAT BUSYR o D - t
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BUSYP w O
A “" ya AHBBUS wA
w  ~ FMC_STAT ENDFB T F FMC_CTL
ENDIEB H |- I HFMC O0WaT AFMC_STAT ENDFB 1
b A
2.3.9.
FMC t W e 328 /648 { wo k p AW ey
b v
A G FMC_CTL b 6 ’
A G FMC_CTL OBWENBP G g :
A FMC_STAT BUSYB G O T b~ 4 BUSYB
w 0A 3 b '
A Q D [ FMC_CTL OBPGB ’
A  AHBBUSQW e 328 | ’
A FMC_STAT BUSYP o b) - t
BUSYP w O
A “" ya AHBBUS wA
b w ~ FMC_STAT ENDFP T f FMC_CTL
ENDIEB H |- I HFMC 0WeT A I
bH v * PGERRS T
b 4 a 0w OXOA FMC_STAT ENDF# b A
2.3.10.
B FMC_CTL OBRLDB 1 ~ U W v
[ FMC_OBSTAT FMC_WP " H A
i A v bY ~ FMC_OBSTAT
OBERR B T w OXFFA 2-3. '
2-3.
nG ~ FAvOxA5
OxA5 G
Ox1fff f800 OB_SPC _
OxA5 OxCCH K v' Yy #G
0xCC £ G
Ox1fff 801 OB_SPC_N OB_SPC v~ ¥ A v Ox5A”
H " ¥ AN v OXFF”
71 6
Ox1fff f802 OB_USER
[6] SRAM_PARITY_CHECK
0 a SRAM E
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1 " a SRAM E
[5] VDDA _VISOR
0 " a Vooa
1 a Voba
[4] BOOT1 n
0 BOOT1F 1
1 BOOT1F O
BT G
[2] nRST_STDBY
o w Bob ~
1 - b v B
[1] nRST_DPSLP
o w By -
1 - b B
[0] nWDG_SW
0) p
1 5]
Ox1fff f803 OB_USER_N OB USER v~ F A v OxFF
Ox1fff {804 OB_DATA[7:0] H B7[ 08" FAvy OXFF
0Ox1fff f805 OB_DATA_N[7:0] |OB_DATA v 7[ 0P~ ¥ A v OXFF~
Ox1fff f806 OB_DATA[15:8] H B 15[ 88~ F A v OXFF~
Ox1fff f807 OB_DATA_N[15:8] |OB_DATA v 15[ 8F "~ F A v OXFF~
Ox1fff f808 OB_WPJ[7:0] / G B 7[ 0P~ ¥ AN v OXFF~
Ox1fff f809 OB_WP_N[7:0] OB_WP v 7[ 0P~ ¥ A v OxFF~
0Ox1fff f80a OB_WP[15:8] / G B 15[ 8F " F AN v OXFF~
Ox1fff f80b OB_WP_N[15:8] |OB_WP v 15[ 88" ¥ A v OxFF
Ox1fff f80c OB_WP[23:16] / G B 23[ 168~ F N v OXFF~
Ox1fff f80d OB_WP_N[23:16] |OB_WP v 23[ 168"~ ¥ A v OxFF
Ox1fff f80e OB_WPJ[31:24] / G B 31[ 248~ F A v OxFF~
Ox1fff f80f OB_WP_N[31:24] |OB_WP v 31[ 248" ¥ A v OxFF

2.3.11. / G
FMC /I G w Yy o bA FMC G
b " b f FMC_STAT WPERRSB 1A WPERRS
1f ERRIEB 3 1 a T "FMC © b T CPU A
OB_WP[31:0PP w0 Y a G w A v "
b~ o G w A OB WP 1 O
v FMC_CTL OBRLDP 1 B v OB WPB A 2-4. BO WP
B G ey OB_WPJ[31:0] "y G o
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2-4. BO WP G
OB_WPB G
OB_WPJ[0] 0~ 3
OB_WPI[1] 4~ 7
OB_WP[2] 8~ 11
OB_WP[30] 120~ 123
OB_WP[31] 124~ 127
2.3.12. nG
FMC t 3We nG w | Aw "y G
) p Qi bA néG 7sNew Y A2 "
G ' OB_SPC v W OXA55A° t b G Ah U
. b
G v OB_SPC VW 0XA55A OxCC33H K v’ 1
v #G Ah n A - ¢ SRAM boot loader
. h O b TF b v’ U -
b w FMC_STAT PGERRB 1A v 26 -
Y K b A OB_SPC v W OXA55A° ~ G £
H W h O b A
G ' OB_SPC v 4 OxCC33 G A
" ¢ SRAM boot loader - Ah " ) b A
b “3b - G Zu ~ b wy #
G G A
‘ G ' I} flashT [F4kb QA
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2.4, FMC
FMC ‘' 0x4002 2000
2.4.1. ( FMC_ WS)
Z ' 0x00
B v' 0x0000 0030
7 ( 32
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
‘ PGW ‘ G ‘ PFEN ‘ G I WSCNT[2:0]
B /B
31:16 G G B v
15 PGW o
o) O 326
O 646
14:5 G G B v
4 PFEN 0a
6) 0
VI
3 G G B v
2:0 WSCNT[2:0]
p 1 O0A
000 b ¥
001 v le
010 ¥ 2a
011 ~111 G
2.4.2. ( FMC_KEY)
Z ' 0x04

B v' 0x0000 0000

; ( 32
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ KEY[31:16]
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ KEY[15:0]
w
B /B
31:0 KEY[31:0] FMC_CTL
B p QA
Q v [ KEY[31.0] FMC_CTL A
2.4.3. (FMC_OBKEY)
Z ' 0x08
B v' 0x0000 0000
7 ( 32
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ OBKEY[31:16]
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ OBKEY[15:0]
w
B /B
31:0 OBKEY[31:0] FMC_CTL
B pQ
Q v [ OBKEY[31:0] FMC_CTL )
2.4.4. (FMC_STAT)
Z ' 0x0C
B v' 0x0000 0000
7 ( 32
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| ¢ |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
’ G ‘ ENDF ’WPERR ‘PGAERR’ PGERR‘ G ‘ BUSY ’
rc_wl rc_wl rc_wl rc_wl r
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B /B
316 G G By
5 ENDF b B
bow v B p 1A o vy Q1 0 BA
4 WPERR /6 B
TG / b * B p 1A p" vy 01 0
B A
3 PGAERR B
AHB BUSQ p 1A o~ Q1 0 BA
2 PGERR B
v b w OXFFFF - W p 1A o Y 1
0 BA
1 G G Bv
0 BUSY
b - 1A ¥ B 0A
2.4.5. L (FMC_CTL)
Z ' 0x10
B v' 0x0000 0080
7 ( 32
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 IOBRLD‘ ENDIE l G ‘ ERRIE ‘OBWEN‘ G ‘ LK ‘ START‘ OBER ‘ OBPG ‘ G | MER ‘ PER ‘ PG ’
w w w w w w w w w w w
B /B
31:14 G G By
13 OBRLD v B
p 1A
0 b
1t YW
12 ENDIE b T a B
p 1 O0A
0 pT
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1 g b T
11 G G B v
10 ERRIE T a B
p 1 0A
0] pT ~
1 g T
9 OBWEN ! a B
1 Q~ FMC_OBKEY B p 1A BTy p O0A
8 G G By
7 LK FMC_CTL B
1 Q” FMC_KEY B p OA By p 1A
6 START 0 D [ FMCB
p 1 0 o [ FMCA BUSY®P 0o~ B p OA
5 OBER DB
p 1 0A
0 b
' D
4 OBPG DB
p 1 0A
0 b
1 )
3 G G B v
2 MER h O DB
p 1 0A
0 b
r h O b}
1 PER h O 5 B
p 1 O0A
0 b
' h O )
0 PG h O o B
p 1 0
0: b
1.h O b}
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2.4.6. ( FMC_ADDR)
Z ' 0xl14
B v' 0x0000 0000
7 ( 32
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ ADDR[31:16] ‘
I\
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ ADDR([15:0] ‘
1\
B /B
31:0 ADDR[31:0] o) B
p B
ADDRE ] A
2.4.7. (FMC_OBSTAT)
Z ' 0x1C
B v' OXXXXX XX0X
7 ( 32
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
OB_DATA[15:0] ‘
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OB_USER][7:0] G PLEVEL[1:0] ‘ OBERR ‘
r r r
B /B
31:16 OB_DATA[15:0] B G OB_DATA[15:0] Ne
15:8 OB_USER[7:0] B G OB_USER
7:3 G G B v
2:1 PLEVEL[1:0] nG #
(00) G
01 v G
11 G
0 OBERR
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by B p 1 W OXFFA
2.4.8. QG ( FMC_WP)
Z ' 0x20
B v 0x0000 XXXX
7 ( 32
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ OB_WP[31:16]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ OB_WP[15:0]
BB
31:0 OB_WP[31:0] B G OB_WP[31:0] Ne
0 G
r G
2.4.9. * 1D ( FMC_PI1 D)
Z ' 0x100
By OXXXXX XXXX
7 ( 32
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PID[31:16]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PID[15:0]
r
B /B
31:0 PID[31:0] " 6 ID
Y7
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w1l Ky T Y G Cor EMx3 YA 6 ~ FT

57



€

GigaDevice GD32E&23 Y
- A
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3.4. PMU
PMU * 0x4000 7000
3.4.1. L " PMU_CTL
Z ' 0x00
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A cWKUP 1u TWKUP 1p u TN A
B Lp -~ " R v 0Wea Hp A
8 WUPENO WKUP O PAO” a
07 WKUP 0 w
1 WKUP 0 w
WUPENO ~ HIF T WKUP 0::1 w C
A 6WKUP 0u “WKUP 0p | A
B L = Yy R v 0We Ho A
7:3 G G BvA
2 LVDF Voo
0OvY AH® ¥ "~ Voo 6 LVD v~
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4-1. B
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P FMC

CK_I2s
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CK_FMC
Scs[1:0] FMC enable } pyps »
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CK_IRCBM < HCLK -
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A HXTAL
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) _ @ by A
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p 28MHzRC ~ IRC28M~ W@ 28MHZ F b ADC A
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L T RCU CTL1L" T IRC28MSTB? IRC28M A
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HXTAL ~ CKM®
L RCU_CTLOT HXTAL a B CKMEN HXTAL Y a
w A w HXTAL ~ a = HXTALA AW [ HXTAL
© HXTAL * : T RCU_INTT HXTAL B CKMIF
616 HXTAL Hp A a o T Cortex®-M23 b~ T A
HXTAL b PLL * HXTAL B a IRC8Mu f PLL
- A
Fw
Fw F € 32kHz [ 72MHz A RCU_CFGOT
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w /O AFIO” ¥ H™ A
4-1.
B
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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 * USARTO MCU | 1| LXTAL
L f LXTAL a A
USARTO IRC8M FDb o z " IRC8M
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A L
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4.3. RCU
RCU ' 0x4002 1000
4.3.1. L 0" RCU_CTLO
Z ' 0x00
B v ' 0x0000 XX83 X y A
Ty "~ gk taN "~ 16" " 32"
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HXTALB |HXTALST| HXTALE
G PLLSTB PLLEN G CKMEN
PS B N
r w w w r w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IRC8MST
IRC8MCALIB[7:0] IRC8MADJ[4:0] G . IRC8MEN
B
r w r w
B /B
31:26 G G BvA
25 PLLSTB PLL B
p 60106 PLL ¥ A
0 PLL
1 PLL
24 PLLEN PLLa,
p B B A PLL Dbw R B b BA ~
p °  BA
0 PLL ~
1 PLL
23:20 G G Bv A
19 CKMEN HXTAL a
0] 4~32MHz ~ HXTAL"
1 a 4~32MHz ~ HXTAL™
) [ HXTAL @ A v TP p ® [
IRCBMRC A A YWRs B~ B
p CKMIFB A
"'a HXTAL Y ° b LBl RCBMEN "~ - g
| RC8MA
18 HXTALBPS r " HXTAL a
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7 HXTALENP w 0 ° HXTALBPSE ~ QA
0] HXTAL
1 3 HXTAL T HXTAF ¢ -
17 HXTALSTB ' " HXTAL B
p 060106 HXTAL A
0 HXTAL
1 HXTAL
16 HXTALEN a
p 6106606 HXTAL PLL ~ by B b B A
~ p * BA
0] 4~32MHz
1 a 4 ~ 32 MHz
15:8 IRC8MCALIB[7:0] p %oV
- ¥ ® B
7:3 IRC8MADJ[4:0] p v
B p B v 4 IRC8MADJ |Fv :: IRCSBMCALIB[7:0F v A
v IRC8M [ 8 MHz +1% A
2 G G BvA
1 IRC8MSTB p " IRC8M~ B
p 6106 IRC8M A
0 IRC8M
1 | RC8M
0 IRC8MEN p a
p B BA IRC8M b B b BA ¢
b HXTAL 0 v B p 1 °
IRC8M A
0 p 8MHzRC "
1 p 8 MHz RC
4.3.2. 0" RCU_CFGO
Z ' 0x04
B v ' 0x0000 0000
Ty ~ 8 "av "~ 16" " 32"
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PLLPRE
PLLDV CKOUTDIV[2:0] PLLMF[4] CKOUTSEL[2:0] G PLLMF[3:0] PLLSEL
DV
w rw w w w w w
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‘ ADCPSCJ[1:0] ‘ APB2PSC[2:0] APB1PSC[2:0] AHBPSC[3:0] ‘ SCSS[1:0] ‘ SCS[1:0]
W W w w ' w
BB
31 PLLDV CK_PLL1 2Ne b CK_OUT
0 CK_PLL2Ne b CK_OUT
1" CK_PLL b CK_OUT
30:28 CKOUTDIV[2:0] CK_OUTNe ~ v CK_OUT
CK_OuUT G RCU_CFGO 26:248 A
000 CK_OUTb Ne
001 CK_OUT 2Ne
010 CK_OUT 4Ne
011 CK_OUT 8Ne
100 CK_OUT 16Ne
101 CK_OUT 32Ne
110 CK_OUT 64Ne
111 CK_OUT 128Ne
27 PLLMF[4] PLLMFB B4
RCU_CFGO 21:188
26:24 CKOUTSEL[2:0] CK_OuT
p B A
000
001" p 28MRC
010 p 40K RC
011" v
100
101 p 8MRC
110
111 w 6 PLLDV ~~ CK PLL/2" CK_PLL
23:22 G G By
21:18 PLLMF[3:0] PLLO
pQ '~ B’ RCUCFGO 278 PLL O A
00000 "~ PLL x2"
00001 "~ PLL x 3"
00010 "~ PLL x4
00011 " PLL X 5"
00100 "~ PLL X 6"
00101 "~ PLL x7"
00110 "~ PLL x 8"
00111 " PLL X9
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01000 ~ PLL x 107
01001 ~ PLL x 117
01010 ~ PLL x 127
01011 ~ PLL x 13~
01100 ~ PLL x 147
01101 ~ PLL x 15~
01110 ~ PLL x 16~
01111 ~ PLL x 16~
10000 ~ PLL x 177
10001 ~ PLL x 18~
10010 ~ PLL x 197
10011 ~ PLL x 207
10100 ~ PLL x 21"
10101 ~ PLL x 227
10110 ~ PLL x 23"
10111 ~ PLL x 247
11000 ~ PLL x 25~
11001 ~ PLL X 26~
11010 ~ PLL x 27”
11011 ~ PLL x 28~
111000 ~ PLL x 29"
11101 ~ PLL x 30~
11110 ~ PLL x 317
11111 ~ PLL x 32"
“ PLL % b 72MHZA
17 PLLPREDV HXTALb w PLL ~ A B & T RCU_CFG1" T PREDV[0]
W A6 RCU CFGl PREDVS A
1 0 N BN ~ ®HPLL ~ A
0 HXTAL
1 HXTAL  Ne
16 PLLSEL PLL
p 1 O LpLL
(0} IRC8MH,Ne w PLL
1 HXTAL = RCU_CFG1 PLLPRESEL® ~ w PLL
15:14 ADCPSCJ[1:0] ADC Ne
p QB " RCUCFG2 31p ADC Ne A
p 0 1A
000 APB2  2Ne
001" APB2  4Ne
010 APB2  6Ne
011 APB2  8Ne
100 AHB  3Ne
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101 AHB 5N
110 AHB  7Ne
111 AHB 9N
13:11 APB2PSC[2:0] APB2 Ne
p 1 0 LAPB2  Ne A
0xx AHB b Ne
100 AHB  2Ne
101 AHB  4Ne
110 AHB  8Ne
111 AHB  16Ne
10:8 APB1PSC[2:0] APB1 Ne
) LAPB1 Ne A
0xx AHB b Ne
100 AHB  2Ne
101" AHB  4Ne
110 AHB  8Ne
111 AHB  16Ne
7:4 AHBPSC[3:0] AHB  Ne
) LAHB Ne A
OxxxX CK_SYS b Ne
1000 CK_SYS 2Ne
1001 CK_SYS 4Ng
1010 CK_SYS 8Ne
1011 CK_SYS 16Ne
1100 CK_SYS 64Ne
1101 CK_SYS 128No
1110 CK_SYS 256Ne
1111 CK_SYS 512Ne
3:2 SCSS[1:0]
o F
00 CK_IRC8Mb 4 CK_SYS
o1 CK_HXTALbB w CK_SYS
10 CK_PLLb w CK_SYS
11 G
1:0 SCS[1:0]
P A 6 CKSYS v p SCSSB
G A T Y b PLL
HXTALZ - L IRC8Mb PLL A
00 IRC8M b w CK_SYS
o1 HXTAL b u CK_SYS
10 PLLB u CK_SYS
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11 &
4.3.3. T " RCU_I'NT
Z ' 0x08
B v 0x0000 0000
Ty ~ 8 TaN " 16" " 32"
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 w w w r r r r r r r
B /B
31:24 G G Bv A
23 CKMIC HXTAL T
p Q1 B CKMIF B A
0 b B CKMIF B
1 B CKMIF B
22 G G Bv A
21 IRC28MSTBIC IRC28M T
p Q1 B IRC28MSTBIF B A
0 b B IRC28MSTBIF B
1 B IRC28MSTBIF B
20 PLLSTBIC PLL T
p Q1 B PLLSTBIF B A
0 b B PLLSTBIF B
1 B PLLSTBIF B
19 HXTALSTBIC HXTAL T
p Q1 B HXTALSTBIF B A
0 b B HXTALSTBIF B
1 B HXTALSTBIF B
18 IRC8MSTBIC IRC8M T
p Q1 B IRC8MSTBIF B A

0 b P IRCBMSTBIF B
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1 B IRCBMSTBIF B

17 LXTALSTBIC LXTAL T
p Q1 B LXTALSTBIF B A
0 b B LXTALSTBIF B
1 B LXTALRDYF B

16 IRC40KSTBIC IRC40K T
p Q1 B IRCA0KSTBIF B A
0 b B IRCAOKSTBIF B
1 B IRC40KSTBIF B

15:14 G G Bv A
13 IRC28MSTBIE IRC28M T a
p 1 0 a [/ IRC28M T A
0 | RC28M T
1 3 | RC28M T
12 PLLSTBIE PLL T a
p 1 0 a [/ PLL T A
0 PLL T
1 a3 PLL T
11 HXTALSTBIE HXTAL T a
p 1 0 a [/ HXTAL T A
0 HXTAL T
1 3 HXTAL T
10 IRC8MSTBIE IRC8M T a
p 1 0a / |1 RC8M T A
0 IRC8M T

' a | RC8M T

9 LXTALSTBIE LXTAL T a
LXTAL T a |/ LA
0 LXTAL T

1 a LXTAL T

8 IRC40KSTBIE IRC40K T a
IRC40K T a / LA
0 IRC40K T

' a | RC40K T

7 CKMIF HXTAL T B
HXTAL o 1A
p CKMIC=1 B A
0
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1 HXTAL
6 G G BvA
5 IRC28MSTBIF IRC28M T B
IRC28M f IRC28MSTBIEB 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
1* PLL T
3 HXTALSTBIF HXTAL T B
4~32MHz f HXTALSTBIEB 1 p 1A
p HXTALSTBIC=1 B A
0  HXTAL T ©
10 HXTAL T
2 IRC8MSTBIF IRC8M T B
p 8MHzRC f IRC8MSTBIEB 1 p 1A
p IRC8MSTBIC=1 B A
0 IRC8M T
1* | RC8M T
1 LXTALSTBIF LXTAL T B
32.768KHz « f LXTALSTBIEu 1 p 1A
p LXTALSTBIC=1 B A
0  LXTAL T O
0 LXTAL T
0 IRC40KSTBIF IRC40K T B
p 32kHz RC f IRCAOKSTBIEP 1 p 1A
p IRC40KSTBIC =1 B A
0  IRC40K T 7
1 | RC40K T
434, APB28B " RCU_APBZRST
Z ' 0x0C
B v ' 0x0000 0000
Ty ~ 8 "aN "~ 16~ " 32"
31 30 29 28 26 25 24 23 22 21 20 19 18 17 16
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TIMER16 | TIMER15 | TIMER14
G
RST RST RST
w w w
15 14 13 12 11 10 9 8 4 3 2 1 0
USARTO SPI0 TIMERO ADC CFGCMP
G G G
RST RST RST RST RST
w rw w w w
B /B
31:19 G G Bv A
18 TIMER16RST TIMER16 B
p 1 0A
0] B
1 B TIMER16
17 TIMER15RST TIMER15 B
p 1 0A
o) B
1 B TIMER15
16 TIMER14RST TIMER14 B
p 1 0A
o B
1 B TIMER14
15 G G BvA
14 USARTORST USARTO B
p 1 O0A
o B
1 B USARTO
13 G G BvA
12 SPIORST SPIO B
p 1 O0A
0] B
1 B SPIO
11 TIMERORST TIMERO B
p 1 0A
o B
1 B TIMERO
10 G G Bv A
9 ADCRST ADC B
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p 1 0A
0] B
1 B ADC
8:1 G G BvA
0 CFGCMPRST B
p 1 0A
0] B
1 B
4.3.5. APB18B " RCU_APBIRST
Z ' 0x10
B v' 0x0000 0000
Ty ~ 8 TaN "~ 16" " 32"
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PMU 12C1 12C0 USART1
G G G G
RST RST RST RST
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
G G G G G G
RST RST RST RST RST
w w w w w
B /B
31:29 G G Bv A
28 PMURST L
p 1 0A
0] B
1 B Ly "H
27:23 G G Bv A
22 I2C1RST [2C1 B
p 1 0A
o B
1 B I2C1
21 [2CORST [2CO B
p 1 O0A
0] B
1 B 12C0
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20:18 G G Bv A
17 USART1RST USART1 B
p 1 0A
o B
1 B USART1
16:15 G G Bv A
14 SPILRST SPI1 B
p 1 0A
o B
1 B SPI1
13:12 G G Bv A
11 WWDGTRST 0 B
p 1 0A
0] B
! B 0
10:9 G G Bv A
8 TIMER13RST TIMER13 B
p 1 0A
0] B
1 B TIMER13
7:5 G G Bv A
4 TIMER5RST TIMER5 B
p 1 O0A
o B
1 B TIMER5
3:2 G G Bv A
1 TIMER2RST TIMER2 B
p 1 O0A
0] B
1 B TIMER2
0 G G BvA
4.3.6. A HBg " RCU_AHBEN

Z ' 0x14

B v ' 0x0000 0014

Y

S8 TaN " 16" tn32°

80



€

GigaDevice GD3 2 2 3 Y
31 30 29 28 27 26 25 24 23 22 21 20 19 18 16
G ‘ PFEN ‘ ‘ PCEN ‘ PBEN ‘ PAEN ‘ G
w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 0
FMC SRAM
G CRCEN G G DMAEN
SPEN SPEN
w w w w
B /B
31:23 G G Bv A
22 PFEN GPIOF g
p 1 0A
0 GPIOF
1' GPIOF
21:20 G G Bv A
19 PCEN GPIOC g
p 1 0A
0 GPIOC
1 GPIOC
18 PBEN GPIOB a
p 1 0A
0 GPIOB ~
1 GPIOB
17 PAEN GPIOA g
p 1 O0A
0 GPIOA
1 GPIOA
16:7 G G Bv A
6 CRCEN CRC a
p 1 O0A
0 CRC ~
1 CRC
5 G G Bv A
4 FMCSPEN FMC g
p 1 O W FMC A
0" " C
1 " C
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3 G G Bv A
2 SRAMSPEN SRAM o a
p 1 0 r 1 SRAM A
0" 1 SRAM o
1 1 SRAM o
1 G G Bv A
0 DMAEN DMA a
p 1 0A
0 7 DMA
1 DMA
4.3.7. APB@g " RCU_APB2EN
Z ' 0x18
B v ' 0x0000 0000
Y ~ gk tav " 16" " 32"
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DBGMCU TIMER16 | TIMER15 | TIMER14
G G
EN EN EN EN
w 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 G
EN N EN
w w w w w
B /B
31:19 G G BvA
22 DB GM@EW DBGMCU g
p 1 O0A
0] DBGMCU
1 DBGMCU
21:19 G G Bv A
18 TIMER16EN TIMER16 a
p 1 O0A
0] TIMER16
1 TIMER16
17 TIMER15EN TIMER15 a
p 1 0A
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0 7 TIMER15
1 TIMER15
16 TIMER14EN TIMER14 a
p 1 0A
0 7 TIMER14
1 TIMER14
15 G G Bv A
14 USARTOEN USARTO g
p 1 0A
0 7 USARTO
1 USARTO
13 G G BvA
12 SPIOEN SPI0 &
p 1 0A
0 7 SPIO
1 SPIO
11 TIMEROEN TIMERO a
p 1 0A
0 7 TIMERO
1 TIMERO
10 G G Bv A
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
o -
4.3.8. APB3 " RCU_APB1EN
Z ' 0oxic
B v 0x0000 0000
Ty ~ 8 TaN " 16" " 32"
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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USART1
G PMUEN G 12C1EN I12COEN G
EN
rw w w w
15 14 13 12 11 10 9 8 6 5 4 1 0
WWDGT ITIMER13E| TIMERSE TIMER2E
G SPI1EN G G G G
EN N N N
w w w w w
B /B
31: 29 G G Bv A
28 PMUEN a
p 1 0A
o - 0
\ o
27:23 G G Bv A
22 [2C1EN 2C1 a
p 1 0A
o 7 12c1
' 12C1
21 I2COEN 2C0 &
p 1 0A
0 7 I12co
1 12CO
20:18 G G Bv A
17 USART1EN USARTL g
p 1 0A
0" USART1
1: USART1
16:15 G G Bv A
14 SPILEN SPI1 g
p 1 0A
0" SP1
1 SPI1
13:12 G G Bv A
11 WWDGTEN 0
p 1 0A
o - o
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1 0
10:9 G G BvA
8 TIMER13EN TIMER13
p 1 0A
) TIMER13
1 TIMER13
7:5 G G BvA
4 TIMERSEN TIMER5 a
p 1 0A
0 TIMER5
1 TIMER5
3:2 G G BvA
1 TIMER2EN TIMER2
p 1 0A
0 TIMER2
1 TIMER2
0 G G BvA
4.3.9. M L " RCU_BDCTL
Z ' 0x20
B v' 0x0000 0018 M B B
Ty ~ 8 "av "~ 16" " 32"
M L " BDCTL™ LXTALEN, LXTALBPS, RTCSRC RTCENS®
M B 0A- L " PMU_CTL" T BKPWENB 1 "B
“ A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G ‘ BKPRST ‘
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LXTALBP | LXTALST
RTCEN G RTCSRCJ[1:0] G LXTALDRI[1:0] LXTALEN
S B
rw rw w w r w
B /B
31:17 G G Bv A
16 BKPRST M B
p 1 0A
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15

14:10

9:8
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4:3

4.3.10.

RTCEN

G

RTCSRC[1:0]

LXTALDRI[1:0]

LXTALBPS

LXTALSTB

LXTALEN

B/

Z ' 0x24

or LXTAL
10 IRC40K
171 HXTAL

01Ty ° z
10T 7 g
11 oz "

* LXTALDRI

LXTAL a
p 1 O0A
0 LXTAL
1 a LXTAL

v
p 1
0 LXTAL
1" LXTAL

LXTALa,

p 1 0A
0 " LXTAL
1 LXTAL

LRTC A

b uw RTC
b uw RTC
32Ne b w RTC

N4

B

LXTAL #%

~ RCU_RSTSCK

B v ' 0Ox0CO00 0000 B

Y

~8 tanN "

16° "

32°

>

>
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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

' ' ' ' ' ' ' w '
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
. IRC40K [ IRC40K
G
STB EN
' w
B /B
31 LPRSTF vw B B
/ B O p 1A
D Q1[ RSTFCH B A
0) Y ow B
1 0 w
30 WWDGTRSTF 0 B B
o B O p 1A
) Q1[ RSTFCH B A
0 B0
B 8
29 FWDGTRSTF B B
0 p 1A
D Q1[ RSTFCH B A
0 B0
10 B
28 SWRSTF p B
B O p 1A
D Q1[ RSTFCH B A
0 p B D
C 0 p B
27 PORRSTF B
B O p 1A
) Q1[ RSTFCP B A
0 B0
1 0 B
26 EPRSTF B B
B O p 1A
D Q1[ RSTFCH B A
0 B0
10 s
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25 OBLRSTF - B B
- p 1A
) Q1[ RSTFCP BA
0 0
10 B
24 RSTFC B
p 1 B A
0 b
1 B B
23 V12RSTF V12 B
V12 B { p 1A
) Q1[ RSTFCH B A
0 Vi2 B
1 6 V12
22:2 G G Bv A
1 IRC40KSTB IRC40K
B p 1 IRC40K ¥ A
0 IRC40K
1" IRC40K
0 IRC40KEN IRC40K g
D 0A
0] IRC40K
1 IRC40K
4.3.11. AHB B " RCU_AHBRST
Z ' 0x28
B v ' 0x0000 0000
Ty ~ 8 "av "~ 16" ~ 32"
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ‘ PFRST ‘ ‘ PCRST ‘ PBRST ‘ PARST ‘ G
w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
B /B
31:23 G G Bv A
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22 PFRST GPIOF B
p 1 0A
0 b
1 B GPIOR
21: 20 G G Bv A
19 PCRST GPIOC B
p 1 0A
0 b
1 B GPIOG
18 PBRST GPIOB B
p 1 0A
0 b
1 B GPIOB
17 PARST GPIOA B
p 1 0A
0 b
1 B GPIOA
16:0 G G BVA
4.3.12. 1" RCU_CFG1
Z ' 0x2c

B v 0x0000 0000

~

Y "8 "av " 16-" "~ 32"
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 PREDV[3:0]
W
B /B
31:4 G G BvA
3:0 PREDV[3:0] HXTAL CK_ | RCHWMIL ~ No
p 1 O0A "B PLL" QA
‘ PREDV B Ob RCU_CFGO B 17 w * k RCUCFGO B 17
i B O Neo W ~ PREDV + 1~
00000 PLL  ~~ b Ne
0001 PLL  ~ 2Ne
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0010 PLL ™ 3Ne
0011' PLL  ~ 4Ne
01000 PLL ™ BNe
0101' PLL  ~ 6Ne
0110 PLL ™ 7Ne
0111' PLL  ~ 8Ne
1000 PLL  ~ 9Ne
1001 PLL  ~ 10Ne
1010 PLL  ~ 11Ne
1011 PLL  ~ 12Ne
1100 PLL  ~ 13Ne
1101 PLL  ~ 14Ne
1110 PLL  ~ 15Ne
1111 PLL  ~ 16Ne
4.3.13. 2 RCU_CFG2
Z ' 0x30
B v ' 0x0000 0000
Ty ~ 8 "aN "~ 16" ~ 32"
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
ADCPS IRC28MD
G
C[2] v
rw w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G ‘ ADCSEL ‘ G USARTOSEL[1:0]
w w
B /B
31 ADCPSC|2] ADCPSC B 2
6 RCU CFGO B 15:14
30:17 G G BvA
16 IRC28MDIV IRC28M  Ne
0 IRC28M/2b w ADC
1" IRC28Mb w ADC
15:9 G G Bv A
8 ADCSEL ADC
p 1 O0A
0 ADC IRC28M
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1 ADC APB2 2468Ne AHB  3,57,9Ne
7:2 G G BvA
1:0 USARTOSELJ[1:0] USARTO
p 1 O0A
00 USARTO APB2
01' USARTO
10 USARTO LXTAL
11 USARTO IRC8M
4.3.14. L 1~ RCU_CTL1
Z ' 0x34
B v ' 0x0000 XX80 X H
Ty g tav " 16" " 32"
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 rw r rw
BB
31:16 G G BvA
15:8 IRC28MCALIB[7:0] IRC28M %o
: "By A wEN %0 A
73 IRC28MADJ[4:0] IRC28M
"B p v 4~ IRC28MADJ” B v ¢:': IRC28MCALIB[7:0]¢
v A v IRC28M [ 28MHz 1% A
2 G G Bv A
1 IRC28MSTB IRC28M B
p 1 p IRC28M - A
0 IRC28M
1 1 RC28M
0 IRC28MEN IRC28M  a
p 1 OA
0 " IRC28M
1 | RC28M
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4.3.15. " RCU_VKEY
Z ' 0x100
B v ' 0x0000 0000
Ty ~ 8 aN "~ 16" ~ 38"
31 30 29 28 27 26 25 24 23 22 20 19 18 17 16
‘ KEY[31:16]
w
15 14 13 12 11 10 9 8 7 6 4 3 2 1 0
‘ KEY[15:0]
w
B /B
31:0 KEY[31:0] RCU_DSV
B pQ n OA- RCU_VKEY Q 0x1A2B3C4D
* RCU_DSV QA
4.3.16. 1 (RCU_DSV
Z ' 0x134
B v ' 0x0000 0000
Y "~ 8 taN " 16" ~ 38"
31 30 29 28 27 26 25 24 23 22 20 19 18 17 16
\ c
15 14 13 12 11 10 9 8 7 6 4 3 2 1 0
‘ G DSLPVS[1:0]
rw
B /B
31:2 G G BvA
1.0 DSLPVS[1:0] A
B p B A
00 / b 4w 1.0V
o1 / b 4w 0.9V
10 v p 44 0.8V
11 v p 4w 12V
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5. T Hp L = EXTr
5.1.
Cor EMX3 = T L (Nestedre&ecktnterrupt) Control
T ANVI C =V T Tyl LA
o . A "6NVI C G éCor ®MX3 & YTA
EXTIT /MHp L - 2le ¢ f [
Hip AE X T4z 0 A 0an 0 K 0 AE X I
W @ Y A
5.2. h
A Cortex®-M23 '
A 28 ~ T ~ GD32E23x" ™'
A 22T no BddaT N :
A T ’
A \ T
A C '
A EXTIT 2la ¢ ’
A 3 b N 0" 1" 0 K 0’
A pT He 0’
A~ 0 A
5.3. w
Arm CortexE-M23 T L (NVIC) (Handler) 1]
ne¢ M Nyt A o - s b A -
T F (ISR) * 1 F% A
0 F b 4 T BT "o A T °°
T ° 41 3,7 ® b AVl 1 %3 CortextE-M23T
NVIC A
5-1. CortexE-M23 T  NVIC
= ne - o
- 0 - 0x0000_0000 G
B 1 -3 0x0000_0004 B
NMI 2 -2 0x0000_0008 b~ T
P 3 -1 0x0000_000C N p %
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5 nGg " o
) 410 ) 0x0000_0010 - &
0x0000_002B
SVCall F . SWI o F
11 0x0000_002C
) 1213 ) 0x0000_0030 - &
0x0000_0034
PendSV . .
- 14 0x0000_0038 F
15 - 0x0000_003C
SysTick %v 4 9000 SysTick 4 HCLK/8 HCLK 4 72MHZ
t SysTickT wims @ A
52. T
T “ “ T
IRQO 16 0 T 0x0000_0040
IRQ 1 17 [ EXTI LvVO 0x0000_0044
IRQ 2 18 RTCn T 0x0000_0048
IRQ 3 19 FMCn T 0x0000_004C
IRQ 4 20 RCUN 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 G 0x0000_0060
IRQ9 25 DMA on T 0x0000_0064
IRQ 10 26 DMA 12n T 0x0000_0068
IRQ 11 27 DMA 34n T 0x0000_006C
IRQ 12 28 ADC CMPT 0x0000_0070
IRQ 13 29 TIMEROT ~ ) T 0x0000_0074
IRQ 14 30 TIMERO T 0x0000_0078
IRQ 15 31 G 0x0000_007C
IRQ 16 32 TIMER2n T 0x0000_0080
IRQ 17 33 TIMER5n T 0x0000_0084
IRQ 18 34 G 0x0000_0088
IRQ 19 35 TIMER13n T 0x0000_008C
IRQ 20 36 TIMER14pn T 0x0000_0090
IRQ 21 37 TIMER15n T 0x0000_0094
IRQ 22 38 TIMER16n T 0x0000_0098
IRQ 23 39 2COHD T 0x0000_009C
IRQ 24 40 2C1LH® T 0x0000_00A0
IRQ 25 41 SPIOn T 0x0000_00A4
IRQ 26 42 SPiln T 0x0000_00A8

94




€

GigaDevice

GD3 2 23 Y

T “ “ T
IRQ 27 43 USARTO 0x0000_00AC
IRQ 28 44 USART1 0x0000_00BO
IRQ 29 45 G 0x0000_00B4
IRQ 30 46 G 0x0000_00B8
IRQ 31 47 G 0x0000_00BC
IRQ 32 48 12C0 0x0000_00CO
IRQ 33 49 G 0x0000_00C4
IRQ 34 50 12C1 0x0000_00C8
IRQ 35 51 G 0x0000_00CC
IRQ 36 52 G 0x0000_00D0
IRQ 37 53 G 0x0000_00D4
IRQ 38 54 G 0x0000_00D8

. 0x0000_00DC-

IRQ 39-41 55-57 G
0x0000_00E4
IRQ 42 58 G 0x0000_00E8

. 0x0000_00EC-

IRQ 43-47 59-63 G
0x0000_00FC
IRQ 48 64 G 0x0000_0100
i 0x0000_0104-

IRQ 49-50 65-66 G
0x0000_0108
IRQ 51 67 G 0x0000_010C
i 0x0000_0110-

IRQ52-66 68-82 G
0x0000_0148
IRQ67 83 G 0x0000_014C
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5.4. T Tt HB(EXTI)
5-1. EXTI
L p 0
EXTI 0~27
NVIC
A T L '
¥ "H
HoB HoB L —-
5.5. T 1T HBHBW
EXTI 2h ¢ Fy T Ho A
EXTIE3 O fr A 0" " 0 K DAEXTI @
Ty Ne# 3y A
EXTID ~ /0 16 yi p 5 i @ _53 EXTI
0o A SYSCFG SYSCFG_EXTI SSx GPI O "y b
EXTI O - 1« a (SYSCKG)
LT "EXTI vy L o H® ACor E-MXB n T (WFI)
Heo ( WFE) He ( SEVHA o W @ T L~w T Y
NVICw v w T WIC 2T He YT o nd A
' Hup O T EXTI 1 @ 0 e I/ O
RTC " bA
5-3. EXTI 0
EXTI  ~ 0
0 PAO/ PBO/PFO
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EXTI  ~ 0
1 PA1/PB1/PF1
2 PA2 / PB2
3 PA3/PB3
4 PA4 / PB4
5 PA5 / PB5
6 PA6 / PB6 / PF6
7 PA7 | PB7 | PF7
8 PA8/ PB8
9 PA9 / PB9
10 PA10/PB10
11 PA11/PB11
12 PA12/ PB12
13 PA13/PB13/PC13
14 PA14/PB14/ PC14
15 PA15/ PB15/PC15
16 LVD
17 RTC
18 G
19 RTC
20 G
21 CMP ¥
22 G
23 G
24 G
25 USARTO
26 G
27 G
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5.6. EXTI

EXTI ' 0x4001 0400

5.6.1. T a ~EXTI _INTEN

Z ' 0x00
P v 0xO0F94 0000

7 T 328”7
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 rw w rw w rw rw w rw w rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘INTENlS‘INTEN14‘INTEN13 ‘ INTENlZ‘INTENll ‘ INTENlO‘ INTEN9 ‘ INTENS ‘ INTEN7 ‘ INTEN6 ‘ INTENS ‘ INTEN4 ‘ INTEN3 ’ INTEN2 ‘ INTEN1 ‘ INTENO ‘

w w w w w w rw w rw w rw rw w rw w rw
BB
31:28 G G B v
27:0 INTENX T a P X x=0.27
0} x T

' x T a

5.6.2. Hb g T EXTIVEN

Z ' 0x04
B v ' 0x0000 0000

. ~ 32 B~
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 ‘
rw rw A rw A I\ rw rw A w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘EVENlS ‘ EVEN14 ‘ EVEN13 ‘ EVEN12 ‘ EVEN11 ‘ EVENlO‘ EVEN9 ‘ EVENS ‘ EVEN7 ‘ EVEN6 ‘ EVENS ‘ EVEN4 ‘ EVEN3 ‘ EVEN2 ‘ EVEN1 ‘ EVENO ‘

rw w rw w rw rw w rw w w rw rw w rw w rw
B /B
31:28 G G By
27:0 EVENX Hp a P X x=0.27"
0) x Hp
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5.6.3. 329 03 " EXTI ERT
Z ' 0x08
B v "' 0x0000 0000
7 ~ 328~
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ‘ RTEN21 | G ‘ RTEN19 | G ‘ RTEN17 ‘ RTEN16 ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘ RTEN15 | RTEN14 | RTEN13 ‘ RTEN12 | RTEN11 ‘ RTEN10 ‘

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
31:22 G G By
21 RTENXx A 0a ~ x=21"
0) X+ 0
Cox A 0 ~ T /He -
20 G G By
19 RTENXx A 0a ~ x=197
0 x::A1 0
Cox A 0 ~ T /Hw ~
18 G G By
17:0 RTENXx A 0a ~ x=0.17"
0 x::A1 0
Cox A 0 ~ T /He -
5.6.4. A 0 4 ~ E X TETEN~
Z ' 0oxoC
B v' 0x0000 0000
7 ~ 328~
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
’ G ‘ FTEN21 ’ G ‘ FTEN19 | G ‘ FTEN17 ‘ FTEN16 ‘
rw w w rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

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

99



€

GigaDevice GD32 K23 Y

rw w w rw I\ I\ rw I\ rw I\ rw rw I\ rw w rw

BB
31:22 G G By
21 FTENx Y 0a = x=21"

0 x I 0

1 x W 0 ~ T /He -
20 G G By
19 FTENx Y 0a = x=197

0 x ” 0

T x W 0 ~ T /He -
18 G G By
17:0 FTENx i 0a ~ x=0.17"

0 x ” 0

T x W 0 ~ T /He -
5.6.5. pT H» T EXTIWISE

Z ' 0x10

B v 0x0000 0000

. ~ 3 ZB ~
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

‘ G ‘ SWIEV21 | G ‘ SWIEV19 | G ‘ SWIEV17 ‘ SWIEV16 ‘
rw A w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘SWIEVlSISWIEV14|SWIEV13 ‘SWIEVlZISWIEVll‘SWIEVlO‘ SWIEV9 ‘ SWIEVS ‘ SWIEV7 ‘ SWIEV6 ‘ SWIEV5 ‘ SWIEV4 ‘ SWIEV3 | SWIEV2 ‘ SWIEV1 ‘ SWIEVO ‘

w w w w w w w w w w w w w 2 w w
B /B
31:22 G G B v
21 SWIEVX T MHe » 0" x=21"
0} EXTI x T /H»®
1 EXTI x o T /Hp
20 G G B v
19 SWIEVX T MHp » 0" x=19"
0} EXTI x T /H»®
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T EXTI x T /H»®
18 G G By
17:0 SWIEVX T /HB b 0" x=0.17"
0} EXTI x T /H»®
T EXTI x T /H»®
5.6.6. T EXTID P
Z ' 0x14
By H
7 ~ 328~
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ‘ PD21 ’ G ‘ PD19 | G ‘ PD17 ‘ PD16 ‘
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 ‘
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 rc_wl
B /B
31:22 G G By
21 PDx T ©ox=217
0 EXTI x v
OEXTE x v
"BQTr T 0
20 G G By
19 PDx T T ox=197
0 EXTI x v
OEXTE x v
"BQr T 0
18 G G By
17:0 PDx T ~ x=0..17"
0 EXTI x 0
1 EXTI x O
"BQTr T 0
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6. ]/ ¥ o~ GPIO AFIO”
6.1.
GD32E23X 3% I/ O° GPI"ONetuw PAO ~ " PABD5 ~ "PERS
~ PCIPFB6PF1IPF6 -~AWYEY i ~/ ¥w A @ GPI O
0 ” L Y A
GPIl @ i1 w ~ AF%s - ! AGPI O
i "y b w v w "/ F T YA
@ GP1 O Y ) W EF "a " a w A
e GP1 O "y W av m A Ny GPI O
i * zA
6.2. h
A ] F L
A 0 "w a L
A @ i s Mow
A / ¥ a L
A B/ B Fa
A F ’
A ] F '
A wo T F ’
A 0 :
A A ¥ w A
6.3. w
@ /@ "y 32 L "GPl Ox “"CTLuGPI O~ GPI G~
A Rv A AFl1 O/ ¥ AF IwO g A 0 W o F
S GPI F AFI G~ Ty GPI CF "GPl Ox _ONOD B
A F o Y GPI OF "GPl Ox _OSPDA
@ o Y GPt:O1 "GPl Ox _"PUDwu ~o W s
h w A
6-1. GPIO
PAD TYPE CTLn OMn PUDN
00
GPIO
B X : 00 X 01
" 10
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PAD TYPE CTLn OMn PUDN
00
st 0 01
GPIO / 10
4 01
¥ 00
B 1 01
7 10
00
AFIO
B X 3t 10 X 01
7 10
00
3 0 01
AFIO / 10
1 10
¥ 00
3 1 01
7 10
ANALOG X X 11 X XX
6-1. GPl @& W %I /| @ B A
6-1. GPb®
i
1Q >
w F "'
/I F" A ﬁ 1o
- l
6.3.1. GPI O
B By - w Ny GPIl O i
- (PW, (PD) Ap B~y Ww ~ PU/ PDA
PA14 SWCLKu4 AFV
PA13 SWDIOu AF:
GPIO Y w - FA ¥ GPIO Wap ! Y
A  GPIO ) ~ v @ AHB

[ o 7

~ GPIOX_ISTAT™ A

103



€

GigaDevice GD32k&23 Y
GPIl O u F - Ty 0 ¥ FoC '
A o ¥ L "GPl Ox _OCTVL wt | / O EA
GPI Ox_OCTBQ B b T ° Y Q1L [B b
"GPl Ox _"BOPc 0 GPI Ox~_BCgc b GPI Ox~ KGWB 5B~
W @ AHR T 1B bi A
6.3.2. w = AF
0 WAFIrO GPI Ox _CTLT CTwwlohQ ~ o b
w A GPlI O w "GPl Ox EARYS=0)". 1@ o Y
16 w A o w  Ne : YA
6.3.3. YW
' i vyw © 1n®de %GPlI O T A bADCv w
A DRT&WKUP X yw T o "
RT&PMURCU - A v w RO ¢ GP1AO
6.3.4. ~
GPIO w o
A 0 ~“a
A ~ ~:. I7l y
A |70 @ AHB W R T ’
A O A
6-2. ~ 110 ~ A
6-2. ~

e}

4
S5
¥
ﬁ — e —@

m
19
5}

4

6.3.5. ¥

>» > >
*H
. Ccez
BUIAN
1]
N L

~ o F L wl oL ~ ¥Fro.' ¥ L
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~ ¥ L wl oL -~ ¥Fro' ¥ L
wl 1L~ FI 1L A
A |7r 0 F L P Q- v’
A V" o " 110 A
6-3. F /O o ¥ A
6-3. %
g
Q .
w F Vdd
. ‘ 7
ESG
. { IIO‘
ot
|
|
-
- ——— ——————— e VN J Ve
6.3.6.
GPIO G '
A 1 ’
A 2| :
A o - :
A o~ i Ao
6-4. /O o A
6-4.
ESD G
~ o~y F- 1/O pin
- !
6.3.7. w = AF
Wy b p ~ GPIO D W w [T 7 A
Y w '
A P2 | w
A 2| .
A 0 " a
A 7 | ’
A 10 @ AHB oo 7 ’
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A W o - b /O ’
A ¥ W o ¥ L b~ Q7 vA
6-5 w /O o w A
6-5. w
?
!
6.3.8. GPI O w
GPIO L“ yG 10 o A
G " GPIOXx_CTL" GPIOx_OMODE" GPIOx_OSPD” GPIOx_PUD
GPIOX_AFSELy(y=0..1)A 328 ~ GPIOXx_LOCK™" Yy /O o A
328 (GPIOX_LOCK) Yy /0O A LOCK | o B
T [ Rw Bk b i v A 3 N a
w A
6.3.9. GPI YO 7 w
GPl Ox _TGT BQI GPI'Y Wa AHB o |/ O %
A FH "y [AHB WA
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6.4. GPI O
GPIOA 0x4800 0000
GPIOB 0x4800 0400
GPIOC 0x4800 0800
GPIOF 0x4800 1400
6.4.1. 0 L ~ GPlI Ox _CTL, "x=A. C, F
Z ' 0x00
Bv' o AO0x2800 0000 0x0000 0000
" ~ 328~
31 30 29 28 26 25 20 19 18 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 10 9 4 3 2 0
‘ CTL7[1:0] I CTL6[1:0] I CTL5[1:0] ‘ CTL4[1:0] ‘ CTL2[1:0] ‘ CTL1[1:0] ‘ CTLO[1:0]
B /B
31:30 CTL15[1:0] Pin15 B
B D A
& CTLO[1:0]
29:28 CTL14[1:0] Pin14 B
B 5] A
& CTLO[1:0]
27:26 CTL13[1:0] Pin13 B
B D A
& CTLO[1:0]
25:24 CTL12[1:0] Pin12 B
B 5] A
& CTLO[1:0]
23:22 CTL11[1:0] Pin1l B
B ) A
& CTLO[1:0]
21:20 CTL10[1:0] Pin10 B
B 5] A
& CTLO[1:0]
19:18 CTL9[1:0] Ping B
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B p B A
& CTLO[1:0]
17:16 CTL8[1:0] Ping B
B p B A
& CTLO[1:0]
15:14 CTL7[1:0] Pin7 B
B p B A
& CTLO[1:0]
13:12 CTL6[1:0] Pine B
B p B A
& CTLO[1:0]
11:10 CTL5[1:0] Pin5 B
B p B A
& CTLO[1:0]
9:8 CTL4[1:0] Pin4 B
B p B A
& CTLO[1:0]
7:6 CTL3[1:0] Pin3 B
B p B A
& CTLO[1:0]
5:4 CTL2[1:0] Pin2 B
B p B A
& CTLO[1:0]
3:2 CTL1[1:0] Pinl1 B
B p B A
& CTLO[1:0]
1.0 CTLO[1:0] Pin0 B
B p B A
00 GPIO ~ ~ By ”
01 GPIO *%
10 w
11 - -
6.4.2. 0 ¥ "~ GPlI Ox _OMODE, " x=A. C,
Z ' 0x04
f v ' 0x0000 0000

~

7

328 " A
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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 1 0
‘ OM15 | OM14 | OM13 ‘ OoM12 | OM11 ‘ OM10 ‘ OoM9 | OM8 ‘ OoM7 | OM6 ‘ OM5 | OM4 ‘ OM3 | OM2 ‘ 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 OM13 Pin13 ¥ B
B p B A
a OMO
12 OM12 Pin12 ¥ B
B p B A
a OMO
11 OM11 Pin1l ¥ B
B p B A
a OMO
10 OM10 Pin10 ¥ B
g p B A
a OMO
9 OoM9 Pin9 ¥ B
B p B A
a OMO
8 OoM8 Pin8 ¥ B
B p B A
a OMO
7 om7 Pin7 ¥ B
B p B A
a OMO
6 OM6 Pin6 ¥ B
B p B A
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a OMO
5 OM5 Pin5 ¥ B
B p B A
a OMO
4 OoM4 Pin4 * B
B p B A
a OMO
3 OoM3 Pin3 #* B
B p B A
a OMO
2 OoM2 Pin2 #* B
B p B A
a OMO
1 OoM1 Pinl1 #* p
B p B A
a OMO
0 OMO Pin0 #* B
B p B A
o) ¥ ) By~
1 ¥
6.4.3. 0 ¥ “ GPlI Ox _QSKDA. . C, F
Z ' 0x08

Bv' o AOXOCO00000 i T o 0x0000 0000

7 ~ 328”7 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] ‘ OSPDS8[1:0] ‘
w w w rw w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ 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 w rw w w w w
B /B
31:30 OSPD15[1:0] Pin15 ¥ B
B p B A
& OSPDO[1:0]
29:28 OSPD14[1:0] Pin14 ¥ B
B p B A
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& 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] Pin9 ¥
B p B A
& OSPDO[1:0]
17:16 OSPD8[1:0] Pin8 %
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
& OSPDO[1:0]
9:8 OSPDA4[1:0] Pind ¥
B p B A
& OSPDO[1:0]
7:6 OSPD3[1:0] Pin3 ¥
B p B A
& OSPDO[1:0]
5:4 OSPD2[1:0] Pin2 ¥
B p B A

& OSPDO[1:0]
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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 F 50M
6.4.4. I | ~ GPI Ox _PUD, "x=A..C,F
Z ' 0x0C
Bv' o AO0x24000000 i T o 0x0000 0000
" ~ 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] ‘ PUDS[1:0]
w w w w w w 12 12
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ PUD7[1:0] | PUD6[1:0] | PUD5[1:0] ‘ PUD4[1:0] ‘ PUD3J1:0] ‘ PUD2[1:0] ‘ PUD1[1:0] ‘ PUDO[1:0]
w w w w w w 12 12
BB
31:30 PUD15[1:0] Pin 15 7
B p B A
& PUDO[1:0]
29:28 PUD14[1:0] Pin 14 v B
B p B A
& PUDO[1:0]
27:26 PUD13[1:0] Pin 13 v s
B p B A
& PUDO[1:0]
25:24 PUD12[1:0] Pin 12 v s
B p B A
& PUDO[1:0]
23:22 PUD11[1:0] Pin 11’ v s
B p B A
& PUDO[1:0]
21:20 PUD10[1:0] Pin 10+ v 8
B p B A
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& PUDO[1:0]
19:18 PUD9[1:0] Pin 9 W
B p B A
& PUDO[1:0]
17:16 PUDS[1:0] Pin 8 !
B p B A
& PUDO[1:0]
15:14 PUD7[1:0] Pin 7: ¥
B p B A
& PUDO[1:0]
13:12 PUD6[1:0] Pin 6 i
B p B A
& PUDO[1:0]
11:10 PUD5[1:0] Pin 5 "
B p B A
& PUDO[1:0]
9:8 PUDA4[1:0] Pin 4+ i
B p B A
& PUDO[1:0]
7:6 PUD3[1:0] Pin 3: ¥
B p B A
& PUDO[1:0]
5:4 PUD2[1:0] Pin 2 !
B p B A
& PUDO[1:0]
3:2 PUD1[1:0] Pin 1’ Y
B p B A
& PUDO[1:0]
1.0 PUDO[1:0] Pin !
B p B A
00 - |7|, B v
0l o3t
10 o W
11 G
6.4.5. 0 - ~" GPI Ox _ I STAT, x-= C,

z

0x10
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B v " 0x0000 XXXX

~

7 t32B 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

‘ISTATlS ‘ ISTAT14 ‘ ISTAT13 ‘ ISTAT12 ‘ ISTAT11 ‘ ISTATIO‘ ISTAT 9 ‘ ISTAT 8 ‘ ISTAT 7 ‘ ISTAT 6 ‘ ISTAT 5 ‘ ISTAT 4 ‘ ISTAT 3 ‘ ISTAT 2 ‘ ISTAT 1 ‘ ISTAT O ‘

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

w
=
=
(o]
®
(0]
©»
<

15:0 ISTATY o - B (y=0..15)
B p B A
0] THT wy
. “He
6.4.6. 0 ¥ L ~ GPlI Ox _OCTL, "x=A..C, F
Z ' 0x14

B v ' 0x0000 0000

7 ~ 328”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

‘OCTLlS ‘ OCTL14 ‘ OCTL13 ‘ OCTL12 ‘ OCTL11 ‘ OCTLlO‘ OCTL9 ‘ OCTL8 ‘ OCTL7 ‘ OCTL6 ‘ OCTLS ‘ OCTL4 ‘ OCTL3 ’ OCTL2 ‘ OCTL1 ‘ OCTLO ’

w rw rw w rw rw w rw w w w w

rw w rw w
B /B
31:16 G G B v
15:0 OCTLy o ¥ LB (y=0.15)
B p B A
0 Fv
1 ¥
6.4.7. o B D ~ GPlI Ox _BOP, "x=A. . C, F
Z ' 0x18

B v ' 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

‘ 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 ‘ BOPS ‘ 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 ) B y(y=0..15)
B p B A
0 OCTLyB i
i\ OCTLYyP w O
15:0 BOPy[15:0] o B B y(y=0..15)
B p B A
0 OCTLyB i
1 OCTLY? u 1
6.4.8. 0 ~ GPI Ox _LOCK,T x=A, 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
| : [ |
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ LK15 ‘ LK14 ‘ LK13 ‘ LK12 ‘ LK11 ‘ LK10 ‘ LK9 ‘ LK8 ‘ LK7 ‘ LK6 ‘ LK5 ‘ LK4 ‘ LK3 ’ LK2 ‘ LK1 ‘ LKO ’
w w w w w w w w w w w w w w w w
B /B
31:17 G G B v
16 LKK
B~ Lock KeyQ 1+ B~ " A
0 GPIOx_LOCK 0
1 [WW MCU B |t° GPIOx_LOCK
LOCK keyQ | *
N1YQOYQ1Y 0V 1
' LOCKKeyQ 1 * LKy(y=0..15) v G A
15:0 LKy 0 B y(y=0..15)
B p B A
0 o
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1 o
6.4.9. w 0 GPI Ox _AFSEL G, x=A, B,
z
B v ' 0x0000 0000
~ 328" A
31 30 29 26 25 24 22 21 20 19 18 17 16
SEL7[3:0] SEL6[3:0] ‘ SEL5[3:0] ‘ SEL4[3:0]
w rw rw w
15 14 13 10 9 8 6 5 4 3 2 1 0
SEL3[3:0] SEL2[3:0] ‘ SEL1[3:0] ‘ SELO[3:0]
w rw rw 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
& 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
& SELO[3:0]
11:8 SEL2[3:0] Pin 2 w
B p B A
& SELO[3:0]
7:4 SEL1[3:0] Pin 1 w
B p B A
& SELO[3:0]
3:0 SELO[3:0] Pin 0 w
B p B A
0000 AFOW
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ooox AF1lw
0010 AF2w
0011 AF3w
0100 AF4w = Port A,B only™
o101 AF5w = Port A,B only™
0110 AF6w = Port A,B only™
o111 AF7w = Port A,B only™
1000 ~ 1111 G
6.4.10. w I GPI Ox _AFSELF, x=A, B,
Z ' 0x24
B v ' 0x0000 0000
g ~ 328 " 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]
w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SEL11[3:0] I SEL10[3:0] ‘ SEL9[3:0] ‘ SELS8[3:0]
w w w w
B /B
31:28 SEL15[3:0] Pin 15 w
B p B A
& SELS8[3:0]
27:24 SEL14[3:0] Pin 14 w
B p B A
& SEL8[3:0]
23:20 SEL13[3:0] Pin 13 w
B p B A
6 SELS8[3:0]
19:16 SEL12[3:0] Pin 12 w
B p B A
& SEL8[3:0]
15:12 SEL11[3:0] Pin 1 w
B p B A
6 SELS8[3:0]
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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 SEL8[3:0] Pin 8 w
B p B A
0000 AFOWw ~ By~
0001 AF1w
0010 AF2w
0011 AF3w
0100 AF4w ~ Port A,B only”
0101 AF5w  ~ Port A,B only”
0110 AF6w " Port A,B only”
0111 AF7w ~ Port A,B only”

1000 ~ 1111 G

6.4.11. P "GPl Ox_BC, x=A..C, F

Z ' 0x28
B v ' 0x0000 0000

7 328”7 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
‘ 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 B v
15:0 CRy ) B y(y=0..15)
B p B A
0 OCTLy8 i
1 OCTLy#®
6.4.12. o B " GPI Ox TG, "x=A. . C, F
Z ' 0x2C

B v ' 0x0000 0000
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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
‘ 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 B v
15:0 TGy 0 B y(y=0..15)
B p B A
o) OCTLy# Tt
1 OCTLy#?
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7. Oo 1 "H (CRC)

7.1.
O W O Ty | E
A
CRC 1Y 'H 7/ 8/ 186 /CG3RC A
7.2. h
A 7/8/16/328 -
A G 7(8)/16/32p - - Noz w 1/2/4@ AHB ’
A Ty ’
A CRC B ~ Ty AV’
A b i 8B RN B a ’
A - Av™ " g A
7-1. CRCHY{'H
Data Input
Y — Input Data Register (32 bit)
CRC Calculation Unit
configurable polynomial
AHB
BUS
Interface
Data Output
—— < Output Data Register (32 bit)
Data Access
 CE— > Free Purpose Register (8 bit)
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7.3. w
A CRC 'H vy 328 | * CRC_DATA A U]
b ) CRC_CTL CRC_DATA il o
¢ W CRC_DATA T ’
G 32/16/8(7)k * CRC No# 4/2/1@ AHB A
T w328 A~ AHB bw A
A L 3,0 e 8B CRC_FDATA CRC_FDATAL CRC " Ky
R "y Q b’
A w T yo ¥ B A
- " A
y A 0x3456CDEFy o
1" .
328 Ne TP p A W' Ox2C6AB3F7
> .
328 Ne H ~ p p A W' Ox6A2CF7B3
3 !
328 Ne W ~ 9 P~ W' OxF7B36A2C
G - Y A
o ' REV_O=T 0x3344CCDD 0xBB3322CCA
A " A A
RSTR B CRC_IDATA Q b ~ CRC_DATA A
w CRC_IDATA T vA
A A
PS[1:0T Y ¥ B A G 328~
H ~ ¥ B A PS[1:0] T B CRCA
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7.4. CRC
CRC 0x4002 3000
7.4.1. (CRC_DATA)
Z ' 0x00
B v' OXFFFF FFFF
7 (3[32)
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 B
p~ " QA
G - T 4" At Q- b F
w 0 [ CRC A
7.4.2. (CRC_FDATA)
Z ' 0x04
B v' 0x0000 0000
7 ( 382)
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 4 3 2 1 0
‘ G FDATA[ 7:0]
rw
B /B
31:8 G G B v
7:0 FDATA[7:0] B
p” 7 QA
Bt CRC " A Kv it Gl T Kuv A bi
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Bv' OXFFFF FFFF

. ( 382)
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CRC_CTL A
7.4.3. L (CRC_CTL)
Z ' 0x08
B v 0x0000 0000
7 ( 3[32)

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 | RSTI

rw rw r rs

BB
31:8 G G B v
7 REV_O B ¥ w

0 % b

1 F B
6:5 REV_I[1:0] - w

0o - b

-

2 - A

3 -
4:3 PS[1:0]

0 328

1 16( POL Y[ 165: 0N

2 8(POZYOQ )

3 7(POBYDE )8
2:1 G G B v
0 RST B B CRC_DATA * CRC_DATA S A 4 CRC_IDATA

T v 3 A B CRC_FDATA A
p”.  Q
7.4.4. Av (CRC_I DATA)
Z ' 0x10
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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 IDATA[31:0] CRCA v
CRC_CTL RSTE B - CRC_DATA v
v A
7.4.5. (CRC_POLY)
Z ' 0x14
B v"' 0x04C1 1DB7
7 (332)
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
B /B
31:0 POLY[31:0] v
. PS[1' 0la A
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8. U L ~ DMA~"
8.1.
DMA L L3, W ) O H U O uy O v
CPU: """t g CPOYF T w s ADMA L 5a A
@ F e @ v ADMA L p W
@& ® @ DMA neo A
DMA L Cor EMXx3 | A DMA CPU v
DMA =~ w CPU 3 @ A T Y & Ne
DMA, CPU "y GcCcPuU | WA A
8.2. h
A o ) v [ 65536
A b5 Y F @ - ’
A AHB APB - :: SRAM™ Ybu ’
A @ p DMA
A pnée ~vaTa a ~ pno TNt no ~
A O D " ' N R
A O D ’
A D ’
A [ 0 0 | R U R U D
A @ 3 Hp T ° T a ’
A T a A
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8.3.
8-1. DMA
AHB slave
DMA interface
Configuration < >
n
Y
peri_req > Channel 4 AHB
= Y X LB _master
peri_req :! Channel 2 i © g — M:s:?r - |nterfa$
peri_req :! Channel 1 v <€ 5
peri_req Channel 0 D
Memory control
state & counter N
management -
Peripheral control — Arbiter
state & counter >
management —
Transfer >
request
8-1. DMA * DMA L 4 Ne
~ AHBL o DMA
~ AHB o D
~ @ DMA ne
8.4. w
8.4.1. DMA b
DMMA New H b 0 " H i} 0 [ ADMA L
6 DMA_CHXx PADDMR CHx MAMIVA _CHxXxCTL v Mo b
/ ADMA CHxCNT ¢ Lb ADMA_CHxCTL
PWI DTHIWI DBH _ 0 - N/ "A

X DMA_CHXxCNT vu 4 §f PNAGAMNAGRA BA . PWI DTH
MWI DT H S DM b 8-1. DRKA DbA

126



€

GigaDevice

GD32 K23 Y
8-1. DMA b
D D b
32 bits 32 pits  |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 B1BO[7:0] @0x0
2: Read B7B6B5B4[31:0] @0x4 2: Write B5B4[7:0] @0x2
3: Read BBBAB9B8[31:0] @0x8 3: Write B9B8[7:0] @0x4
4: Read BFBEBDBCJ[31:0] @0xC 4: Write BDBC[7:0] @0x6
32 bits 8 bits 1: Read B3B2B1B0[31:0] @0x0 1: Write BO[7:0] @0x0
2: Read B7B6B5B4[31:0] @0x4 2: Write B4[7:0] @0x1
3: Read BBBAB9B8[31:0] @0x8 3: Write B8[7:0] @0x2
4. Read BFBEBDBC[31:0] @0xC 4: Write BC[7:0] @0x3
16 bits 32 bits  |1: Read B1B0[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] @0x4 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] @0Ox1
3: Read B5B4[15:0] @0x4 3: Write B4[7:0] @0x2
4: Read B7B6[15:0] @0x6 4: Write B6[7:0] @0x3
8 bits 32 bits  |1: Read BO[7:0] @0x0 1: Write 000000B0[31:0] @0x0
2: Read B1[7:0] @0x1 2: Write 000000B1[31:0] @Ox4
3: Read B2[7:0] @0x2 3: Write 000000B2[31:0] @0x8
4: Read B3[7:0] @0x3 4: Write 000000B3[31:0] @0xC
8 bits 16 bits  |1: Read BO[7:0] @0x0 1, Write 00BO[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
3 bits 3 bits 1: Read BO[7:0] @0x0 1, Write BO[7:0] @0x0
2: Read B1[7:0] @0x1 2, Write B1[7:0] @0Ox1
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_&HRADDRDMA_GMADDR

OKuv

DMAMA

A

b Ba DMA

DMA_CHXxCNT CNF¥ CHEN B [ i Lo A D
T CNF¥ v D A
DMA_CHxCTL CHER " yA DMA A
A CHE RN D MM - a CHER Ney e
= a DMA | v b” + DMA
D A
~ a DMA | DMA_&BN# DMA_&RAADDR
DMA _QGMADDR v b ¢t DMA W D A
A CHEMN ~ DMAD T H DMA _ &BNH&

Tt bw
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GigaDevice
8.4.2.
WG b "DMA L T "= o L~ H”
H™
~ H 0F" % 0 ’
~ H"* DMA L v DMA L 0 AHB D’ A
8-2. LT wDMA L H LA
8-2. L
Peripheral is ready to transmit Peripheral releases the
or receive data, and assert the request signal when it receives Peripheral launch
requect signal to DMA the acknowledge signal TLIE nirft r:;,jgsfs
Peripheral / } -
I'equESt \>>< Peripheral request ><4/ Wﬁz&%’;ﬂ,{a I
Wait the DMA bus idle and The DMA controller deasserts
other higher priority channels the acknowledge signal when
to have been processed it receives low request signal
DMA \» / L V)
Acknowl edge // ><<QMA acknowledge ></
7/ \
The corresponding channel has
the highest priority and the DMA
controller sents an AHB command
to access the peripheral
8.4.3. e
DMA L W [ @ T @ n e _
W @ And - A SR neo Y &
~ pno New 4 ~ v~ T~ A"y DMA _CHx CPTRIBO
A
- pne i pne - T neo Ao 0
2 pnge 0 nd G 2A
8.4.4.
o H ' A DMA_CHxCTL
PNAGAVINA GA o A
T W WA " DMA_CHx PADMRA _CHx MABADR
- Mo L ~ 1
T"nw © s v T 2 4 evi_oc D
A

8.4.5.

CMEN®

YA DMA_CHxCTL

( ADC
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B” Y a A
T DMAD  CNTv v ~T § D By 1A
DMAW W - a B~ DMA_CHxCTL CHENB ~ 0A
8.4.6. o [ ©
DMA_CHxCTL M2MB By a o [ © A 1~ DMA
D buw H* AW DMA_CHxCTL CHEWN 1 DMA
4 D * [ DMA_CHXCNT [0 DMA wA A
8.4.7.
T W DMA D Y ¥ b
1. O CHERN~ w 1 a = BA CHEMNO ~ W
DMA D A
2. DMA_CHxCTL M2MT DIRB ~ D A
3. DMA_CHXxCTL CMEN B ~ a A
4. DMA_CHXxCTL PRIOB ~ pnd A
5. DMA_CHXxCTL U D yi @
A
6. DMA_ CHxCTL D T ~“APD T P T a BA
7. DMA_CHxPADDR A
8. DMA_CHxMADDR o A
9. DMA_CHXCNT D A
10. DMA_CHxCTL CHENE 1T a DMA A
8.4.8. T
@ DMA Wef T AT He 2 ‘D “AD D A
WeT He DMA_ I NTFT F B DMA_| NTCT f
B~ DMA_CHxCTLT F a BPA_82 T Hw» Bl T A
8-2. T Hwm
B B B
T H» A
DMA_INTF DMA_INTC DMA_CHxCTL
D FTFIF FTFIFC FTFIE
b A HTFIF HTFIFC HTFIE
D ERRIF ERRIFC ERRIE
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DMA 8-3. DRA YKy T a % = T He
v’ T A
8-3. DNA
FTFIFX >
and
FTFIEX—>,
>
HTFIFx—> \
and > Or CHXINTF—>
HTFIEx—»]
ERRIFX—>
and
ERRIEX—>
fi Xx 0 - XxX=0€&4
8.4.9. DMA
@ [ We DMA A H” ~ DMA ~
8-4. DMA A Y@ Ty i
A G W - W @ s Wa A _83.DMA ¥
Leuv DMA @ A
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8-4. DMA

Hardware
priority
high

low

Channel 0

Channel 1

Channel 2

Channel 3

Channel 4

r

f

M2M—

M2M——

r

0

or

or

/

M2M

o |

or

/

M2M

OI’(

or

/

M2M

ADC®
TIMER16_CHQ®
TIMER16_UP®

ADC®
SPI/12S0_RX
USARTO_TX®
12C0_TX
TIMERO_CHO
TIMER2_CH2
TIMER16_CHQ®
TIMER16_UP®

SPI/12S0_TX
USARTO_RX®
T2C0_RX
TIMERO_CH1
TIMER2_CH3
TIMER2_UP
TIMER5_UP
TIMER15_CHo®
TIMER15_UPW

SPI1_RX
USARTO_TX®
USARTI_TX
12C1_TX
TIMERO_CH3
TIMERO_TRIG
TIMERO_COM
TIMERZ_CHO
TIMER2_TRIG
TIMER15_CHQ®
TIMER15_UP®

SPI1_TX
USARTO_RX®
USARTT_RX
12C1_RX
TIMERO_CH2
TIMERO_UP
TIMER14_CHO
TIMER14_UP
TIMER14_TRIG
TIMER14_COM
TIMER14_CH1
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8-3. DMAY
0 1 2 3 4
ADC ADC® ADC®) 8 ) )
SPI/I2S ) SPI/12S0_RX SPI/12S0_TX SPIL_RX SPIL_TX
USARTO_RX®
%) _
USART ) USARTO_TX® | USARTO_RX® UUSSAARJ%T;(X )
—'"* | USARTL RX
12C ) 12C0_TX 12C0_RX 12C1_TX 12C1_RX
TIMERO_CH3
TIMERO ) TIMERO_CHO | TIMERO_CH1 | TIMERO TRIG TTl:\l/\IAEERRoo_CuHPZ
TIMERO_COM -
N TIMER2_CH3 | TIMERZ_CHO .
UllalSaes ° TIMER2_CH?2 TIMER2 UP | TIMER2 TRIG 0
TIMER5 ) ) TIMER5_UP ) )
TIMER14_CH
0
TIMER14_UP
TIMER14_TRI
TIMER14 ) ) ) ) G
TIMER14_CO
M
TIMER14_CH
1
(
TIMER15 5 5 TIMERIS_CHot | TIMERGS-CHO 8
(1)
TIMER1S_UP™ | 11MER15 UP®
(
TIMER16_CHOY| 1 \1eR16_cHO® ) 3 )
TIMER16 ) TIMER16 UP® o} 0 0
TIMER16_UP® —
(1). SYSCFG_CFGO - [ A
(2). SYSCFG_CFGO B~ [ A
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8.5. DMA
DMA * 0x4002 0000
851. T B (DMA | NTF)
Z ' 0x00
B v "' 0x0000 0000
7 ~ 328 "
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ‘ ERRIF4 ’ HTFIF4 ‘ FTFIF4 ‘ GIF4 ’
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
31:20 G G B v
19/15/11/7/3 ERRIFx X P (x=0¢é4)
p B p QDMA_INTC Byl
0: x 0 D
x0 D
18/14/10/6/2 HTFIFX x\ D P(x=0¢é4)
p B p QDMA_INTC Pyl
0 x\ D
x\ D
17/13/9/5/1  FTFIFx XD B(x=0¢é4)
p B p QDMA_INTC Byl
0: xD
XD
16/12/8/4/0  GIFx xn T B(x=0¢é4)
p B p QDMA_INTC Byl
0: x ERRIF, HTFIF FTFIF B B
1: X 0 ERRIF, HTFIF FTFIFR @ B
8.5.2. T B (DMA _| NTC)
Z ' 0x04
B v ' 0x0000 0000
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. ~ 32 B ~
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ‘ ERRIFC4| HTFIFC4 ‘ FTFIFC4 ‘ GIFC4 ‘
w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘ERRIFCSI HTFIFC3 | FTFIFC3 ‘ GIFC3 IERRIFCZ‘ HTFIC2 ‘ FTFIFC2 | GIFC2 ‘ERRIFCII HTFIFC1 ‘ FTFIFC1 | GIFC1 ‘ERRIFCOI HTFIFCO ‘ FTFIFCO ‘ GIFCO ‘

w w w w w w w w w w w w w w w w
B /B
31:20 G G By
19/15/11/7/3 ERRIFCx Xx(x=064) B
0:
DMA_INTF ERRIFxXB
18/14/10/6/2 HTFIFCx X (X =0 &P) B
0:
DMA_INTF HTFIFXB
17/13/9/5/1  FTFIFCx X (x=0&4) B
0:
DMA_INTF FTFIFx®
16/12/8/4/0  GIFCx X (x=0&4)T B
0:
DMA_INTF GIFX ERRIFX HTFIFx FTFIFx#
8.5.3. x L ( DMA_CHxCTL)
x=0..4,xu g

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

i ~ 39 -
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

‘ G ‘ M2M | PRIO[1:0] MWIDTHI[1:0] PWIDTHI[1:0] ‘ MNAGA ‘ PNAGA ‘ CMEN ‘ DIR ‘ ERRIE ‘ HTFIE ‘ FTFIE ‘ CHEN ‘

w w rw rw rw I\ rw I\ rw w w w

B /B

31:15 G G By

14 M2M o [ C

p B
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c

o: o
1: g o
CHENB w 1 ~

=™ ql

13:12 PRIO[1:0] pNQ
p B
00: v
01 T
10:
11:
CHENP w 1 ~ B b

11:10 MWIDTH[1:0] o D
p B
00: 8-bit
01: 16-bit
10: 32-bit
11: G
CHENB w1 ~ B b

9:8 PWIDTH[1:0] D
p B
00: 8-bit
01: 16-bit
10: 32-bit
11: G
CHENP w 1 ~ P b

7 MNAGA o
p B
0:
1
CHENP w1 ~ B b

6 PNAGA
p B
0:
1:
CHENB w 1 ~ P b

5 CMEN a
p B
0:
1. a
CHENB w 1 ~ Fb

4 DIR D
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p B
0 ¢ F Q- U
1 ¢ O F Q-
CHENB 4y 1 ~ B b
3 ERRIE T a &
p B
0 T
1 a T
2 HTFIE D T a &
p B
0 \ D T
T a D T
1 FTFIE D T a P
f5) B
0 D T
‘a b T
0 CHEN a
p B
o
1 a
8.5.4. X ( DMA_CHXCNT)
Xx=0..4,Xxu g
Z ' Ox0C + 0x14 xx
B v ' 0x0000 0000
7 ~ 32B 7
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
&
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CNT[15:0]
w
B /B
31:16 G G B v
15:0 CNT[15:0] D
CHENBP w1 ~ B b
D AW a 7 -
@ DMAD H v i 1A vuo L " bw
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b A b n w D Kk w
y A v A
8.5.5. X (DMA_ _CHxPADDR)
Xx=0..4,xu g
Z ' 0x10 + 0x14 xx
P v ' 0x0000 0000
7 ~ 32B "7
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ PADDR([31:16] ‘
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ PADDR[15:0] ‘
w
B /B
31:0 PADDR[31:0]
CHENB w 1 ~ B b
PWIDTHS® v w 01 (16-bit), PADDR[O0] - * b 168 A
PWIDTHS® v 4 10 (32-bity PADDR[1:0] v * b 328 A
8.5.6. x O ( DMA_CHx MADDR)
x=0..4,xu g
Z ' 0Ox14 + 0x14 xx
P v ' 0x0000 0000
7 ~ 328~
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
MADDR[31:16] ‘
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MADDR[15:0] ‘
w
B /B
31:0 MADDR[31:0] U]
CHENBP w1 ~ B b
MWIDTHS v W 01 (16-bity ~ MADDR[0] v * b 168 A
MWIDTHS v 4 10 (32-bity ~ MADDR[1:0] - * b 328
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9. - DBG”
9.1.
GD32E23x LN - w A w Arm CoreSight™
) %o TAP L A w Arm Cortex®-M23
p TA v ~ SWD~ w A wooa W '
A Cortex®-M23 @ Y’
A Arm o V5 A
* vow |7; Yiw’ ¥~ ' TIMERA I2Ca RTCa
WWDGT FWDGTA B 1 vy w M iy W
G oo ~ ' TIMERA I12Ca RTCa WWDGT FWDGTA
9.2. Yy 0
7y v o~ SWD” w A
9.2.1. Ne
y " SWD” b He o ~ ¥ ~ SwWDIO” " SWCLK™ A
No
PA14 ' SWCLK
PA13 ' SWDIO
SWD g H @ by GPIOW AH e (" a
"/ F oGPl AAFI"QA
9.3. G w
9.3.1. Y w
DBG L 0 DBG_CTLO" STB_HOLDB 1 f ~ * AHB
CK_IRC8M t~ 7y Y A ¥ B A
DBG L 0 DBG_CTLO" DSLP HOLDP 1 ¢ ~ * AHB
CK_IRC8M t~ "y ¥ A
DBG L 0 DBG_CTLO™ SLP HOLDBP 1 f§ ~ * AHB
T Ty n A
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9.3.2. T MER, l 2 C, RTEGWDWWDGT
p A~ fDBG L 0 DBG_CTLO® DBG L T DBG_CTLL" T
B 1A cb T b T b
¢ TIMER ~ TIMER A '
¢ 12C ~ SMBUSG ’
¢ RTC ~ A '

p>)

¢ WWDGT FWDGT ~ A
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9.4.

DBG

DBG * 0x4001 5800
9.4.1. | D (DBG_ I D)
Z ' 0x00
7
7 ( 3[32)
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[31:0] DBG ID
B p 0 B bi
9.4.2. L 0 DBG_CTLO)
Z ' 0x04
By' 0x0000 O0DPOOB
7 ( 3R)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
_ TIMER13 ) TIMERS5 ) 12C1_HOL|
G N G - G =
HOLD HOLD D
w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
12C0_HO ) TIMER2_| _ TIMERO_ |WWDGT_| FWDGT_ ) STB_ | DSLP_ | SLP_
LD G HOLD G HOLD HOLD HOLD G HOLD HOLD HOLD
w w w w w w w w
B /B
31:28 G G B v
27 TIMER13 HOLD TIMER13G B
B p B B
o
r p A G TIMER 13 bt~ @6
26:20 G G By
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19 TIMER5_HOLD TIMER5G B
B p B B
0
r p A G TIMERS5 bi~ 6
18:17 G G By
16 I2C1_HOLD 2C1G B
B p B B
9
r p A G 12C1 SMBUS bi~ 6
15 [2C0_HOLD 2C0G 8
B p B B
0
Cop A G 12C0 SMBUS bt~ @
14:13 G G B v
12 TIMER2_HOLD TIMER2G B
B p B B
0
Cop A G TIMER?2 bt~ @
11 G G By
10 TIMERO_HOLD TIMEROG B
B p B B
0
Cop A G TIMERO bt~ @6
9 WWDGT_HOLD WWDGT G B
B p B B
0
r p A G WWDGT TG
8 FWDGT_HOLD FWDGTG B
B p B B
0
r p A G FWDGT Y6
7:3 G G By
2 STB_HOLD G &
B p B B
0
1 7l AHB CK_IRC8M t~ ¥ v
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DSLP_HOLD G 8
B p B
0
1 ! AHB CK_IRC8M t~ ¥ v
B
SLP_HOLD G &
B p B
0
' V}, AHB
9.4.3. L (DBG_CTL1)
Z L}
B v 0x0000 0000 B
7 ( 382)
31 30 29 28 26 25 24 23 22 21 20 19 18 17 16
& TIMER16 | TIMER15 | TIMER14
_HOLD | _HOLD | _HOLD
w 12 w
15 14 13 12 10 9 8 7 6 5 4 3 2 1 0
_ RTC_HO ~
G G
LD
w
B /B
31:19 G G By
18 TIMER16_HOLD TIMER16 G B
B F5) B
0
Cop A G TIMER 16 bt~ @6
17 TIMER15_HOLD TIMER15G B
B p B
0
Cop A G TIMER 15 bi~ ¢
16 TIMER14_HOLD TIMER14G
B p B
0
r p A G TIMER 14 bt~ @6
15:11 G G By
RTC_HOLD RTCG b
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10. (ADC)
10.1.
MCU :'t 3, 128 ~ ADC” " " ¥y ¢ 10e az
@p H* A 12 ADC v v -
Y v B B G TA D
L™ vy i Mcu ”~ A
10.2. h
A t
~ ADC Ne " 123a1C®as8bP 6B N
~ ||= %W’
~ o B v B :
~ DMA A
A T " APB ADC “A
A ~ t
~ 1k ~ ’
~ lap D VsENSE
~ lep @ 4 7 ® VrRer My
A o
~ 0 A
A t
- i @ - W ’
~ - 0 ~ '
~ A
A T ap t
_ ¢ ,
~ Ho A
A v wot A
A t
~ 18 '
-7 v t 2x 256X
~ gp - B A
A - " VssiOVIO VoA
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10.3. b H”
101 ADC ¥3LADC A 1oL ApC ~“H” 1 2. ADC
T 4 FJLADG H y A
1 61. ApC "~ H”
p H”
VseENSE p D 4
VREFINT p a 1 F
1 ez. ADT 3]
Vbba N G Vbp
Vssa " G Vss
ADCx_IN [9:0] 10
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10.4. w
10. ADC
m
3
Il—‘
0 22 Z22¢
w | T F F5&
s| 23 z33
2les 5ot
91358 FF35
O
Py i Pivey
—___ 0 DMA
0 EOC o
o ADCT
T
HB > —
\ §
ADC_INO >
ADC_IN1 GPIO > é
B
ADC_IN9 »> SARABE ::'|6~12_b>it _ __—'_|>
€ 16 bitsC B
VSENSE ' g g
VREFINT >
TOVS — L |
A CLZO — OVSS[3:0]
DRES[1:0] OVSR][2:0]
12, 10, 8, 6 bits
VbbA OVSEN—
Veen %:
10.4.1. o %ow
o %o ADC Weae % ~ @ ¢ ADC p ~ [ ADCI}
A % b a ADC [ % A AD
% b A ) CLB=1 ~ %A % CLBP w® G 1AW %o
B p OA
ADC p T (0 A Vopad ) W % b A
) %o Y ADC_CTL1 RSTCLBB A
b %o !
1 GADCON=1
2. 14 CK_AIC ADC
3. RSTCLB " ~
4 cLB:1
5 [ CLB A=0
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10.4.2. {
VAP Bo “ADC "y ADC t AADC APB v
GAPB A
v w * YPLCK - ADC G g A
ADC ~ H ~"ya RCU 4 . 2 N&A

10.4.3. ADQ@®@

ADC _CTL1 T ADCONB ADC a " A Bw0O t ADC G
B Auwax, ~ ADCONB 4w 0 ~ ADC v - AADCa
tsu Totsu Vv YA
10.4.4. l
Ty Ve |° LA | 16@ @
" A ADC_RSQO RL[3:0]8 V@ ! l A
ADC_RSQO~ADC_RSQ2 B ! A
10.4.5.
)|
i - ADC_RSQ2 RSQO[4:0]# 3, ADC A ADCONB
17w p 0 00 -~ ADC w W @ A
102 9
| | CH2| | | CH2| | | CH2| | | CH2| | | CH2|

| | | 1 |

[ ]
[ 1]

i v 6 ADC_RDATA T° EOC v 1A

EOCIESB r Y WeT A

| >} '
1. G ADC_CTLO DISRCP  SMP y i ADC_CTL1 T CTNBw O
2. - RSQU
3. ADC_SAMPTX :
4. Y ADC_CTL1 T ETERCP ETSRCB’
5. SWRCSTB ~ W Y e 0O H"
6. [ EOCP T
7. WeCK_ADTt ADC_RDATAT ADC
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8. Q0 EOC B A
* EOC1 ~ WeCK_APCOADC A

ADC_CTL1 T CINB 1" 7 ya A 1~ ADC
RSQO[4:0] A ADCONSB 1w p 0 0" ~ ADC

W A G ADC_RDATA TA

1 @3.

||CH2||CH2||CH2||CH2||CH2||CH2||CH2|

|

_

1. ADC_CTL1 T CTNB w T
2. - RSQO
3. ADC_SAMPTX ’
4. v ADC_CTL1 ETERC ETSRCB’
5. SWRCSTB ~ Y We 0O H"
6. EOC B Y
7. WeCK_ADTCt ADC_RDATAT ADC ’
8. Q0 EOC B’
9. - 6~8A

* EOC1 ~ WeCK_APCOADC A
" vya DMA D b EOC B
1. ADC_CTL1 CTNB y 1
2. - RSQU
3. ADC_SAMPTX ’
4. iy ADC_CTL1 ETERCP ETSRCB '’
5 % DMA ~ @b ADC_RDATA ’
6. SWRCSTB ~ Y e 0 A

Ty ADC_CTLO SME 1 g A n~ ADC

ADC_RSQO~ADC_RSQ2 T A% ADCONB 1T )
0 0 ~ ADC viWae Wea ! A o
ADC_RDATA TA ! * EOCB 1A EOCIEB T
T A I b ¥, ~ ADC_CTL1 DMAB W 1A

>

ADC_CTL1 CTNB 3 r ! H l
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1 e4. T oF
| | CH2 | | CH1 | | CH5 | | CH7 | | CH11| | CH16| | CH12| | CH17| | | CH2 | | CH1 |
o _]] ]
EOC |_|
||< W @ ! , RL=7 )ll
! o) '
1. ADC_CTLO SMB  ADC_CTL1 DMAB w T
2. ADC_RSQx ADC_SAMPTx ’
3. v ADC_CTL1 T ETERC ETSRCB’
4. % DMA ~ D ADC_RDATA '
5. SWRCST B ~ 1Y Wa 0’
6. EOC B
7. Q0 EOC B A
1 65. - a
| | CH2 | | CH1| | CH5 | | CH7 | |CH11| | CH2| | CH1| | CH5| | CH7| |CH11| | CH2|
o _]]
EOC |_| |_|
H\T}m 1 ,RLH
ADC_CTLO DISRC B 1 - I a a A N
Ty W na ! (nb 8) «a ' ADC_RSQO0~RSQ2
W NeA v n ADC _CTLO DISCNUM][2:0]® A
p 0 00 -~ ADC w ADC_RSQO0~RSQ2
T 1" na T VT A @ ! -
EOC B 1A EOCIE B 1" WeT A
1 06.
| | CH2 | | CH1 | | CH5 | | | CH7 | |CH11| | CH16| | | CH12| | CH17| | | CH2 | | CH1 | | CH5 |
o _]] I I I
EOC H
ll( W @ 1 , RL=7, DISNUM= )ll
|:| Convert |:| Sample
l >} '
1 ADC_CTLO DISRCP  ADC _CTL1 DMAB 4 T
2. ADC_CTLO DISNUM[2:0]8 °
3. ADC_RSQx ADC_SAMPTx ’
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4, ADC_CTL1 T ETERCP ETSRCBH’
5 % DMA ~ D ADC_RDATA T ’
6. SWRCST B ~ 1Y Wa 0’
7. v 6
8. EOC BT
9. Qo0 EOC B A
10.4.6. v w
ADC_CTLO T RWDENBE 1 ~ g ! w A w G
v A ADC AvGeY v G v
ADC_STAT WDE B 1A WDEIE® 1 ¥ T AADC_WDHT
ADC_WDLT v vAp Wl Vb
ADC_CTL1 T DALB " AADC_CTLO RWDEN WDSC
WDCHSEL[4:0]8 ™ y 1w A
10.4.7. U
ADC_CTL1 DAL B o A
B T 12/ 180/ 8 A 6B
W _ 107. 82 O =~ 18 40 U -~ 1. 58 U
1010 A6 U A

107. A2 ¢

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

DAL =0

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

DAL=1

188 A0 4

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

DAL =0

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

DAL=1
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10. B8 o
|0|O|0|0|0|O|0|O|D7|D6|D5|D4|D3|D2|D1|DO|
DAL =0
|D7|D6|D5|D4|D3|D2|D1|DO| 0|O| 0| O| 0| 0| O| 0|
DAL=1
1010 B6 o
|O|O|O|O|0|0|0|0|O|O|D5|D4|D3|D2|D1|DO|
DAL =0
|O|O|O|O|0|0|0|0|D5|D4|D3|D2|D1|D0|0|0|
DAL=1
10.4.8.
ADC a @ CK_ADC 4 v Y ADC_SAMPTO
ADC_SAMPT1 SPTn[2:0]# A a “vya b Ao 12
B Ne "0 = +12.5@ CK_ADC A
D
CK_ADC = 28MHZ W 15a ©H W' Al. 5 +el QK_ADLT
“ 9 0.500usA
10.4.9. 0
0 " =1 Ty b ! A ! 0 ADC_CTL1
ETSRC[2:0F LA
1@B.ADC 0
ETSRC[2:0] 0 il
000 TIMERO_CHO
001 TIMERO_CH1
010 TIMERO_CH2
011 G p 0
100 TIMER2_TRGO
101 TIMER14 _CHO
110 EXTI11
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ETSRC[2:0] 0 i}
111 SWRCST p 0
10.4.10. D MA
DMA ~ "y ADC_CTL1 DMAB g ~ D I @
AADC I Wa Y WeDMA ~ DMAT | Ty
t ADC_RDATAD | A
10.4.11. AD®
ADC_CTL1 TSVRENB 17 y a D (ADC_IN16) VREFI NT
(ADC_IN17)A D Y ) AD F oA ADC
A D w 17.18A D b B TSVREN
BT Y 1 6 A
D F oA w0 T * - i
z v b( 45C) Ap D G .7 b
G A - a Wae D % @ Z
A
o A6 (Vreenwt) b W@ " % 4 F ADC A Vrerint p
[ ADC_IN17 ~ A
a b ‘
1. D "~ ADC_I6N1 ! w1l7.1us
2. B ADC_CTL1 T TSVRBN g D
3. B ADC_CTL1 ADCOW O ADC
4 0p D F A Viemperatudh E ¥ '
(AC) 25 VepMat Jre AVvg _Sl ope} + 25
V25 D 25AC 41 v & datasheetA
Avg _ Sl oplk D A v 1 v a datasheetA
104.12. ° N (DRES)
ADCNe "y ADC_CTILODRES[R:0] A ¢ ' b
T va Y Ne A+ ADCONB y 0 ~ k
DRES[1:0] VA Y Ne v 104. b Me tCONV
- Y Ne tancA
14. b Ne tconv
DRES [1:0] tconv (ADC tconv (NS) tsmpL(ADC tanc(ADC tapc(ns)
bits ) |~ faDc=28MHZ" ) ) ~ fabc=28MHZ~
12 125 446ns 1.5 14 500ns
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10 105 375ns 15 12 429ns
8 8.5 304ns 15 10 357ns
6 6.5 232ns 15 8 286ns

10.4.13. 0P

) i "H Yi CPU A @ v @
0 © FWae 168 A
i 'E FIT" N M vy v 1 H y
ADC_OVSAMPCTL T OVSENB g -~ y v F une” O
Ne A Dou(n) ADC % na H™
2A00+TB 0 ¢ © 1117
D i"H Haew ' B° A N ADC_OVSAMPCTL
OVSR[2:0]F y~ o v W 2x [ 256xA M H3uWe 8B
R ADC_OVSAMPCTL OVSS[3:0]p A
1 H W @ 208 (256*12B ) v A @ @V o B vy
NeP ) o We 3v” B G v 168 BbHwu vy D
~ T A
1011 B¢ 168
19 15 11 7 3 0
1 208
| |
| |
| |
| |
| |
B —
| |
| |
| |
| |
115 11 7 3 0!
0"
' B T 168~ H B A
1002° 58 § o yWertd 206 v 16 v o
A
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10 2

208

58

C«

19

15

11

M

15

11

Fv~

3N

165 b

N

v u Ox F FAF

M

m

Fv©

v

~

M X

B
OVSS=
0000

1B
B
OVSS=
0001

2B
B
OVSS=
0010

3B
B
OVSS=
0011

4B
B
OVSS=
0100

5B
B
OVSS=
0101

6B
B
OVSS=
0110

78 B
OVSS=
0111

8B B
OVSS=
1000

2X

Ox1FFE

Ox1FFE

OXOFFF

O0x07FF

Ox03FF

Ox01FF

O0x00FF

0x007F

0x003F

0x001F

4x

Ox3FFC

O0x3FFC

Ox1FFE

OxOFFF

O0x07FF

O0x03FF

Ox01FF

O0x00FF

0x007F

0x003F

8x

OX7FF8

Ox7FF8

O0x3FFC

OX1FFE

OXOFFF

O0x07FF

O0x03FF

Ox01FF

Ox00FF

0x007F

16x

OxFFFO

OxFFFO

Ox7FF8

Ox3FFC

Ox1FFE

OXOFFF

OxXO07FF

Ox03FF

Ox01FF

OxXO0FF

32x

Ox1FFEO

OxFFEO

OxFFFO

Ox7FF8

O0x3FFC

Ox1FFE

OxOFFF

O0x07FF

O0x03FF

Ox01FF

64x

O0x3FFCO

OxFFCO

OXFFEO

OXFFFO

Ox7FF8

Ox3FFC

Ox1FFE

OxOFFF

Ox07FF

O0x03FF

128x

0x7FF80

OxFF80

OxFFCO

OXFFEO

OxFFFO

Ox7FF8

Ox3FFC

Ox1FFE

OXOFFF

OxO07FF

256x

OxFFFOO0

OxFF00

OxFF80

OXFFCO

OXFFEO

OxFFFO

Ox7FF8

Ox3FFC

Ox1FFE

OXOFFF

%0

> > > > >

G

>
Pz
e

ADCON=D

A

Y

T

to11-27

ADCONGH §
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104.14. ADCO

Y Nk Wa He 0 Y T

A l

A Hup

i T a P o ADCG A
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10.5. ADC

ADC * 0x4001 2400
10.5.1. (ADC_STAT)
Z " 0x00

Py O0Ox0000 00O0O

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
G ‘ STRC ‘ G ‘ EOC ‘ WDE ‘
rc_wo0 rc_w0 rc_wo0
B /B
315 G G B v
4 STRC !
o
1
! p BA pQ0 A
3:2 G G Bv A
1 EOC !
o
1
! p BA
p Q0  ADC_RDATA A
0 WDE Hp
v) Hb
C HB
A ADC_WDLT ADC_WDHT T v p T P
Qo0 A
10.5.2. L 0 (ADC_CTLO)
Z ' 0x04
Bv' O0x0000 0O0O0O
7 (328 ) A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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‘ G ‘ DRES [1:0] ‘ RWDEN ‘ G
rw rw I\
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ DISNUM [2:0] ‘ G ‘ DISRC ‘ G ‘ WwDSC ‘ SM ‘ G ‘ WDEIE ‘ EOCIE ‘ WDCHSEL [4:0]
w I\ rw I\ I\ rw rw
B /B
31:26 G G By
25:24 DRES [1:0] ADCNe
00 128
01 108
10 8B
11° 6P
23 RWDEN ! a
0} !
: . a
22:16 G G B v
15:13 DISNUM [2:0] v
0 i DISNUM[2:0]+1A
12 G G Bv A
11 DISRC !
0
' a
10 G G BvA
9 WDSC 7N
0
' i
8 SM
0
' a
7 G G Bv A
6 WDEIE WDET g
0T
T a
5 EOCIE EOCT a
0T
T a

158



€

GigaDevice GD32 K2 3 Y
4:0 WDCHSEL [4:0]

00000 ADC 0

00001 ADC

00010 ADC 2

éé

01000 ADC 8
01001 ADC 9
10000 ADC 16
10001 ADC 17
* ADC i 16 17Ne# [ D VRerINTA

10.5.3. L 1 (ADC_CTL1)

Z " 0x08
Py' Ox0000 O0O0OOO

7 (328 ) A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G ‘TSVREN‘SWRCST‘ G ‘ETERC‘ ETSRC [2:0] ‘ G ’
w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G ‘ DAL ‘ G ‘ DMA ‘ G ‘RSTCLB‘ CLB ‘ CTN ‘ADCON‘
1'% w w w w w
B /B
31:25 G G B v
23 TSVREN ADC 16 173
0 ADC 16 17
1 ADC 16 173
22 SWRCST p 0 !
ETSRC 11T B 618 ! A B o B p
D A
21 G G Bv A
20 ETERC ! 0a
o) ! 0
1 ! 0 a
19:17 ETSRC [2:0] ! 0

000 TIMERO CHO
001 TIMERO CH1
010 TIMERO CH2
011 G
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1000 TIMER2 TRGO
101" TIMER14 CHO
110 T 11
111' » 0 SWRCST
16:12 G G B v
11 DAL
o v B
1 B
10:9 G G B v
8 DMA DMA 3
0 DMA
1 DMA g
7:4 G G B v
3 RSTCLB %o B
p B” %o A © B A
0 % A
1 %o A
2 CLB ADC %o
0 %o
1 %o
1 CTN
0
1 a
0 ADCON ADCA Broboo1lo ADCA B BY " b
Tre B Q616 A
0] ADC
1 a ADC
10.5.4. O (ADC_SAMPTO)
Z ' 0xo0C
BPv' O0x0000 00O0O
7 (328 ) A

31

30

29

28

27

26

25

24

23

22

21

20

19

18

17

16

SPT17[2:0]

SPT16[2:0]

15

14

13

12

11

10

w

3
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BB
31:24 G G By
23:21 SPT17[2:0] & SPT16[2:0]
20:18 SPT16[2:0]
000 W 1.5
001" w75
010 W 13.5
011 W 28.5
100 W 41.5
101 W 555
110 W 715
111 v 239.5
17:0 G G By
10.5.5. 1 (ADC_SAMPT1)
Z ' 0x10
Pv' Ox0000 0O0O0O
7 (328) A
31 30 29 28 27 26 25 24 23 22 20 19 18 16
‘ G | SPT9[2:0] SPT8[2:0] ‘ SPT7[2:0] SPT6[2:0] ‘ SPT5[2:1]
w w w w
15 14 13 12 11 10 9 8 7 6 4 3 2 0
‘ SPT5[0] I SPT4[2:0] I SPT3[2:0] ‘ SPT2[2:0] ‘ SPT1[2:0] | SPT0[2:0]
w w w w w
B /B
31:30 G G B v
29:27 SPT9[2:0] & SPTO[2:0]
26:24 SPT8[2:0] & SPTO[2:0]
23:21 SPT7[2:0] & SPTO[2:0]
20:18 SPT6[2:0] & SPTO[2:0]
17:15 SPT5[2:0] & SPTO[2:0]
14:12 SPT4[2:0] & SPTO[2:0]
11:9 SPT3[2:0] & SPTO[2:0]
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8:6 SPT2[2:0] & SPTO[2:0]
5:3 SPT1[2:0] & SPTO[2:0]
2:0 SPTO0[2:0]
000 15
001" 75
010 13.5
011" 28.5
100 415
101" 55.5
110 715
111 239.5
10.5.6. \' (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
\ e
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ WDHT [11:0]
w
B /B
31:12 G G By
11:0 WDHT [11:0] vy
"B g vy A
10.5.7. Y v (ADC_WDLT)
Z ''0x28
By' O0x0000 0000
7 (32 B )
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
‘ WDLT [11:0]
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BB
31:12 G G B v
11:0 WDLT [11:0] vu ooy
B = v oy A
10.5.8. ! 0 (ADC_RSQO0)
Z ' 0x2C¢C
Pv' Ox0000 0O0OOO
7 (328 ) A
31 30 29 28 25 24 23 22 21 20 19 18 17 16
‘ RL [3:0] ‘ RSQ15[4:1]
15 14 13 12 9 8 7 6 5 4 3 2 1 0
‘ RSQ15[0] I RSQ14[4:0] RSQ13[4:0] ‘ RSQ12[4:0]
B /B
31:24 G G B v
23:20 RL [3:0] Il
LT W RL[3:0]+1A
19:15 RSQ15[4:0] & RSQO[4:0]
14:10 RSQ14[4:0] & RSQO[4:0]
9:5 RSQ13[4:0] & RSQO[4:0]
4.0 RSQ12[4:0] & RSQO[4:0]
10.5.9. l 1 (ADC_RSQ1)
Z ' 0x30
Pv' Ox0000 0O0O0O
7 (328 ) A
31 30 29 28 26 25 24 23 22 21 20 19 18 17 16
’ G ‘ RSQ10[4:0] ‘ RSQ9[4:1]
w w
15 14 13 12 10 9 8 7 6 5 4 3 2 1 0
‘ RSQ9[0] ‘ RSQ8[4:0] ‘ RSQ7[4:0] ’ RSQ6[4:0]
w Rw w w
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B /B
31:30 G G B v
29:25 RSQ11[4:0] d RSQO[4:0]
24:20 RSQ10[4:0] G RSQO[4:0]
19:15 RSQ9[4:0] d RSQO[4:0]
14:10 RSQ8[4:0] G RSQO[4:0]
9:5 RSQ7[4:0] d RSQO[4:0]
4:0 RSQ6[4:0] G RSQO[4:0]
10.5.10. ! 2 (ADC_RSQ2)
Z ' 0x34
Bv' O0x0000 00O0O
7 (328 ) A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ‘ RSQ5[4:0] ‘ RSQ4[4:0] ‘ RSQ3[4:1]
rw I\ w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ RSQ3[0] ‘ RSQ2[4:0] ‘ RSQ1[4:0] RSQO[4:0]
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