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A
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A
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o v n & SRAMa it ® g M As M a Ne 3, 1KB
- Y @ A
1-1.GD32 %23 o U
® Y
OxEO000 0000 - OXEOOF FFFF Cortex®-M23 P
0XA000 0000 - OXDFFF FFFF G
RAM 0x60000000 - OX9FFFFFFF G

AHBL 0x5004 0000 - OX5FFF FFFF G
0x5000 0000 - 0x5003 FFFF G
0x4800 1800 - Ox4FFF FFFF G
0x4800 1400 - 0x4800 17FF GPIOF
0x4800 1000 - 0x4800 13FF G

AHB2 | 0x4800 0CO0 - 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 SPI10/12S0
0x4001 2C00 - 0x4001 2FFF TIMERO
0x4001 2800 - 0x4001 2BFF G
0x4001 2400 - 0x4001 27FF ADC
0x4001 0800 - 0x4001 23FF G
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® v
0x4001 0400 - 0x4001 O7FF EXTI
0x4001 0000 - 0x4001 03FF SYSCFG + CMP
0x4000 CCOO0 - 0x4000 FFFF G
0x4000 C800 - 0x4000 CBFF &
0x4000 C400 - 0x4000 C7FF G
0x4000 CO00 - 0x4000 C3FF &
0x4000 8000 - 0x4000 BFFF &
0x4000 7CO00 - 0x4000 7FFF G
0x4000 7800 - 0x4000 7BFF G
0x4000 7400 - 0x4000 77FF &
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 &
0x4000 3C00 - 0x4000 3FFF &
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 &
0x4000 1000 - 0x4000 13FF TIMERS
0x4000 0800 - 0x4000 OFFF &
0x4000 0400 - 0x4000 07FF TIMER2
0x4000 0000 - 0x4000 03FF &
0x2000 4000 - 0X3FFF FFFF &
SRAM

0x2000 0000 - 0x2000 3FFF SRAM
Ox1FFF F810 - Ox1FFF FFFF G
Ox1FFF F800 - Ox1FFF F80F
Ox1FFF ECOO0 - OX1FFF F7FF v

L 0x0802 0000 - Ox1FFF EBFF G
0x0800 0000 - 0x0801 FFFF h Flash U
0x0002 0000 - 0x07FF FFFF &
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® Y
0x0000 0000 - 0x0001 FFFF b Flash OV #
1.3.1. 't SRAMUD
GD32E23x | L 16KB  :': SRAM w 0x2000 0000 a
N (16 ) B2 ) A U E A Ty
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- Wae NMIT ASRAM E
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SRAM_PARITY_ERROR_LOCKP 1T [ o/ 14/ 15/
16 break ~ A
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B O[SRAMA & - E Bw SRAM ¥ P W A
¥ E B b ¥ E B (Q~ o E B ) A
1 b T = A
‘ LSRAM E p 9 A @ SRAM O "y
® 0 A B T E A
1.3.2. 3t
l L L 128KB h A :: ’ 128KkB h ('  3KB
¢ U (boot loader) H A
av (16 ) 3 ya - ~ 7 32 ) i (64
YA 3 W oy “ eh "~ H ~37 vy A
1.4.
GD32E23x | L L3yl “ Ty BOOT1 nB ( &
2.3.9 ) BOOTO A BOOTO v B 4@
e A A 7 - 3t B B
BOOT1 nf  BOOTO v AWy ey H A
1-2.
Bootl Boot0
h FLASH X 0
o 0 1
;' SRAM 1 1

1. Bootlv 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] w4k V)
7 ~ 328~
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PB9_HC
G G
CE
I\
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TIMER16 | TIMER15 | USARTO | USARTO
ADC_
_ _ _ _RX_ _TX_ _ PA11_PA _
G DMA_RM G G BOOT_MODE[1:0]
DMA_RM |DMA_RM | DMA_RM [DMA_RM b 12_RMP
P P P P
rw w w rw 1\ rw r
BB
31:20 G G B v
19 PB9_HCCE PB9 Za
BPwl ~ PB9 "y L oo A
0 PB9 z”
1 PB9 z L
18:13 G G B v
12 TIMER16_DMA_RM TIMER 16 DMA a
P 0 b (TIMER16_CHO TIMER16_UP DMA DMA  0)
1 (TIMER16_CHO TIMER16_UP DMA DMA 1)
11 TIMER15_DMA_RM TIMER 15 DMA a
P 0 b (TIMER15_CHO TIMER15_UP DMA DMA  2)
1 (TIMER15_CHO TIMER15_UP DMA DMA  3)
10 USARTO_RX_DMA_ USARTO_RX DMA a
RMP 0 b (USARTO_RX DMA DMA  2)
1 (USARTO_RX DMA DMA  4)
9 USARTO_TX_DMA_ USARTO_TX DMA a
RMP 0 b (USARTO_TX DMA DMA 1)
1 (USARTO_TX DMA DMA  3)

28




GigaDevice GD32E23x Y
8 ADC_DMA_RMP ADC DMA a
0 b (ADC DMA DMA
1 (ADC DMA DMA 1)
7:5 G G B v
4 PA11_PA12_RMP PA11/PA12 B Lp~ 28324 20pin "
B ) 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_MODEJ1:0] ( a 1.4 )
bit0 [ BOOTO ' bitl v bBOOTln v
x0 € 3t h B
01 ¢ :: o .
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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A
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w
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15:12 EXTI7_SS[3:0] EXTI 7
X000 PA7
X001 PB7
X010
X011
X100
X101 PF7
X110
X111

G @ G

o o

11:8 EXTI6_SS[3:0] EXTI 6
X000 PA6
X001' PB6
X010
X011
X100
X101 PF6
X110
X111

G @ G

o G

7:4 EXTI5_SS[3:0] EXTI 5
X000 PA5
X001' PB5
X010
X011
X100
X101
X110
X111

M @ @ O G o

3:0 EXTI4_SS[3:0] EXTI 4
X000 PA4
X001 PB4
X010
X011
X100
X101
X110
X111

G @ G @ @ G

1.5.4. EXTI 2 (SYSCFG_EXTI SS2)

Z ' 0x10
B v ' 0x0000 0000
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7 ~ 328
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ e
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ EXTI11_SS [3:0] EXTI10_SS [3:0] EXTI9_SS [3:0] EXTI8_SS [3:0]

w

rw

rw

w

31:16

15:12

11:8

74

3.0

G

EXTI11_SS[3:0]

EXTIZ0_SS[3:0]

EXTI9_SS[3:0]

EXTI8_SS[3:0]

G
EXTI 11
X000
Xoor
X010 G
X011 G
X100 G
X101 G
X110 G
X111 G

EXTI 10
X000
X001
X010 G
X011 G
X100 G
X101 G
X110 G
X111 G

EXTI9
X000
Xoor
X010
X01r
X100
X1or
X110
X111

G @ G @ G G

EXTI 8
X000
X001
X010 G

PA10

PA9
PB9

PA8
PB8
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1.5.5.

31
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3

Z ' 0xl14

B v

30 29 28

" 0x0000 0000

© 328 T

27 26
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18 17

16
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14 13 12

11 10

9 8 7 6 5

2 1
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EXTI14_SS [3:0] EXTI13_SS [3:0]
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w w

w

11:8

7:4
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7
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LVD_
LOCK
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ERROR_
LOCK
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rc_w1

w

7:3

SRAM_PCEF
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B p T B A
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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 I B A
0 SRAM E { TIMERO/14/15/16 break ~
1 SRAM E L TIMERO0/14/15/16 break ~
0 LOCKUP_LOCK Cortex®-M23 LOCKUP ¥
B p T B A

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

1.5.7. | RQ (SYSCFG_CPU_I 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
rw
B /B
31:8 G G B v
7:0 IRQ_LATENCY[7:0] IRQ_LATENCY NVIC T T b AHB-Lite o3t 0¥ T
O H A
IRQ_LATENCY w0 ¢t T 7T A
G v~ Cortex®-M23 G NVICT T T
O H IRQ_LATENCY + 1@ hclk A

1.6.
T O H 968 W IDA o H
TAGE W D ¢ W AT Y B 17T n W N
A
1.6.1. O H

" Ox1FFF F7EO
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v AN b k A
7 ~ 328 7
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ SRAM_DENSITY[15:0]
r
15 14 13 12 1 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 2t SRAM U * ¥ Kbytesu Y B
b ' 0x0008  8KbytesA
15:0 FLASH_DENSITY  Flash
[15:0] % st Flash 7 y Kbytesu Y B
o ' 0x0020  32KbytesA
1.6.2. WilD B®6)
* Ox1FFF F7AC
v AN b k A
7 ~ 328~
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
UNIQUE_ID[31:16]
r
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
UNIQUE_ID[15:0]
r
B /B
31:0 UNIQUE_ID[31:0] W ID
* Ox1FFF F7B0
v AN b k A
7 ~ 328~
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
UNIQUE_ID[63:48]
r
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
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‘ UNIQUE_ID[47:32]
r
B /B
31:0 UNIQUE_ID[63:32] W ID
" Ox1FFF F7B4
v AN " b k A
7 ~ 328~
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
UNIQUE_ID[95:80]
r
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
UNIQUE_ID[79:64]
r
B /B
31:0 UNIQUE_ID[95:64] W ID
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2. L ~ FMC”
2.1.
L~ FMC™ " bt o3 3t At 128K CPU
D) W AFMC3 t =, a Y i 328 648 |
b A
2.2. h
6 GD32E23x |
A 128KB 3t " 6 O o ’
A |-128kB  p~ CPU 5 0~2 ’
A O IV @ b ’
A 3KB H '
A 16 G ;
A W 1KB
A 328 648 { - ’
A G w ~ 9 v
A G w ~ b’
2.3. w
2.3.1.
O W@ 128KB h ( 128 1IKB  Ne ) Wae 3KB
G H Ah U 128 Ty A U]
2-1. A
2-1.
(
Page O 0x0800 0000 - 0x0800 03FF 1KB
Page 1 0x0800 0400 - 0x0800 O7FF 1KB
Page 2 0x0800 0800 - 0x0800 OBFF 1KB
h
Page 127 0x0801 FCO0O0 - 0x0801 FFFF 1KB
H Ox1FFF ECOO0 - OX1FFF F7FF 3KB
Ox1FFF F800 - Ox1FFF F80F 16B
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W OTP Ox1FFF_7000~0x1FFF_73FF 1KB
:H U= (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 WSCNTB AWSCNTE L AHB H
" 2-2.WSCNAT_ 5 AHB H ” A
222.WSCNAF +t AHB H 7
AHB WSCNT
<= 24MHz 0] v Oe -
<= 48MHz T v le -
<= 72MHz z ¥ 2@ -
0 B~ AHB W 8MHZ WSCNT v 4w 0A
1. AHB R A N 2-2.WSCNAT L AHB H
T AHB WSCNTB A AHB [ A
WSCNTB K | AHB b~ A
2. Y AHB A M AHB - a 22WSCNT
B _ LAHB H T AHB WSCNTE A v AHB
| WSCNT®H b~ A
G Y v v© 72MHz v Ha “Av vy b~
[ w A
L [
[
v a A o b~ W @ 648 o
F TVMTA We b” CPU 328 168 A vy | Y A R
t | 01v1T 5[ b c O o A
o IV
FMC_WS T PFENB B O v a A n "~ CPU
- nvMT " 648~ 328 D He 168 Db 4e A
T 0 Niei 0 [ &6 NTvMA cpPU s
[ 1w e R VI I TA
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2.3.3. FMC CTL
B~ FMC_CTL b Yy Q " OBRLD# B 6w
~ f FMC_CTL T LK8 W 1AW @ FMC_KEY H Q b
Y FMC_CTL “Nez & Q° 0x45670123 OxCDEF89ABAH
Q b ~ FMC_CTL LKB p OA Y ) FMC_CTL LK
BwilP FMC_CTL Ak v FMC_KEY b w LKB 1 ¢
FMC_CTL Y f 0Va A
FMC_CTL OBPGBP OBERPF "~ y FMC_OBKEY A l
FMC_OBKEY ® Q~ 0x45670123 OxXxCDEF89AB” FMC_CTL
OBWENP 1A o~ Yy FMC_CTL OBWENB 0 FMC_CTL OBPGP OBER
B A
2.3.4.
FMC w  Weh U b A A W Ty b
i p  AFMC b n'
A G FMC_CTL b 6 '
A FMC_STAT BUSYB G o T b~ 4 BUSYB
w 0A 3 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 “Tva p A
w ° FMC_STAT ENDFP v 1T f FMC_CTL
ENDIEB H |- I HFMC 0%eT A W G
A 1 O o © p” T LAs W
- /I G b ow A FMC_CTL ERRIEB T
FMC 0 W b T A o™ Y FMC_STAT PGERRS® T
" AFMC_STAT ENDFB b A 2-1. b
U b '
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2-1. b
Start
No Unlock the FMC_CTL
Yes
Is the BUSY bit 0
Set the FMC_ADDR,
PER bit
Y
Send the command to
FMC by setting
START bit
V‘
No
Is the BUSY bit 0
Finish
2.3.5.
FMC ' =~ w YA h p A b o
'7;‘
A G FMC_CTL b 6 ’
A FMC_STAT BUSYB G o T b~ 4 BUSYB
W 0A 1t b ’
A Q o [ FMC_CTL MERB ~ 17
A FMC_CTL STARTE 1 § o [ FMC
A FMC_STAT BUSYEP o D) - t
BUSYR w O
A * " ya AHBBUS p A
w  ° FMC_STAT ENDFP T FMC_CTL
ENDIER H |- I HYFMC O0%eT A @ B oy
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OXFFFF FFFF ~ y SRAMT a FMC
b AFMC_STAT ENDFB b
0x0800 0000~ A _ 2-2. b ey
2-2. b
Start
No Unlock the FMC_CTL
Yes
Is the BUSY bit 0
Set the MER bit
\J
Send the command to
FMC by setting
START bit
Y
Is the BUSY bit 0
Finish
2.3.6. h O
FMC t 3, W @ AHBBUS 328 /168 A w o p A
e FMC_WS T PGWB 328 O Ay 1
£y b '
A G FMC_CTL b 6 :
A FMC_STAT BUSYB G o T b~ v BUSYB
W 0A 1 b ’
A - PGWSB ’
A Q 5 [ FMC_CTL PGB’
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A AHBBUSQW @ [ "~ OX08XX XXXX™
AHB BUSQ Wae 328 f PGWS 0 328 O "~ AHBBUS
QW [ o A A
AHB BUSQ Wae 328 f PGWE 1 648 O - AHBBUS
QH W @ 648 - P [ o A i A
AHB BUSQ Wa 168 A f PGWE 0 328 O "~ AHBBUS
QH e 328 - P [ o A A
AHB BUSQ Wa 168 A f PGWE 1 648 O ~° AHBBUS
Q W@ 648 - P [ O A f A
TREVE: T X AHB BUS 328 - i t  PGWS
T t  PGWS A
A FMC_STAT BUSYR o D - t
BUSYE w O
A ~ " ya AHBBUS o wA
h O w ~ FMC_STAT ENDF B T FMC_CTL
ENDIE B H |- I H FMC DWeT A I
bH v * PGERRE
I b 4a p 4 OxOA @ " IF7 WA
3 W - /I G b w A FMC_CTL ERRIE B
1 FMC 0w b T A o7 Y FMC_STAT PGERR B
T ' A FMC_STAT ENDF B b A
YW ° T FMC_STAT PGAERRS B A
~ AHBBUS - 328 168 A ~ A
~ AHBBUS bH[Fb® Ab'H 328 168 L a A
~ AHBBUS b A AHB BUS 3268 FPGW T 4 O 64
B “* AHBBUS w i F G Wal A AHB
BUS 168 FPGW O ¢ O 328 ~* AHBBUS ®
F 6 Wa A AHB BUS 168 FPGW T
O 648 AT | i F G Wal A
' Q 648 328" FMC_WS T PGWB ~
K v @ Q U A
B FMC_CTL ERRIEP 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
\ 4
Perform word/half
word write by DBUS
v
Is the BUSY bit 0
Finish
2.3.7. OoOTP
oTP LhO AOTP - W Fb A
' G OTP b bwid Ky T ~»® B A 0
T " w ¥ a T i} A
2.3.8.
FMC t 3 Wa w A T A "
A G FMC_CTL b 6 :
A G FMC_CTL OBWEN? G g ’
A FMC_STAT BUSYB G o T b~ 4 BUSYB
w0A 1 b ’
A @ o [ FMC_CTL OBERP "~ 17"
A FMC_CTL STARTE 1 © 5 [ FMC
A FMC_STAT BUSYE o o) iy t
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BUSYB u O
A ~ " ya AHBBUS wA
w  ~ FMC_STAT ENDFE T F FMC_CTL
ENDIEP H |- I HYFMC 0WeT AFMC_STAT ENDFB 1
b A
2.3.9.
FMC t W e 328 /648 { wo k p AW ey
b :
A GFMC_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  AHBBUSQWa 328 | ’
A FMC_STAT BUSYR o D - t
BUSYB u O
A ~ " ya AHBBUS wA
b w ~ FMC_STAT ENDFF T F FMC_CTL
ENDIE® H |- I HYFMC 0WeT A I
by | v * PGERRS T
b 4 a 0w OXOA FMC_STAT ENDF# b A
2.3.10.
B FMC_CTL OBRLDB 1 ~ o W ¥
[ FMC_OBSTAT FMC_WP T H A
T A v bY ~ FMC_OBSTAT
OBERR B T W OxFFA 2-3. '
2-3.
nG " F A v OxA5™
Ox1fff f800 OB_SPC XAS G )
OxA5 OxCCH K v' Yy #G
0xCC 26
Oxfff f801 OB_SPC_N OB_SPC v~ FA vV Ox5A”
H " F AN v OXFF
71 G
OxA1fff 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] BOOTL n
0 BOOT1B 1
1 BOOT1P O
B3] G
[2] nRST_STDBY
0 w B -
’ . _— .
[1] nRST_DPSLP
0 w B -
’ . oo 5
[0] nWDG_SW
0} p
T )
Ox1fff 803 OB_USER_N OB_USER v~ ¥ A v OxFF”
Ox1fff f804 OB_DATA[7:0] Y B7[ 0B~ F AV OXFF
Ox1fff f805 OB_DATA_N[7:0] |[OB_DATA v 7[ 08" ¥ A v OxFF
Ox1fff f806 OB_DATA[15:8] H B 15[ 88" F A v OxFF
Ox1fff {807 OB_DATA_N[15:8] |OB_DATA v 15[ 88" ¥ A v OxFF"
Ox1fff f808 OB_WPJ[7:0] / G B 7[ 0P~ ¥ N v OXFF~
Ox1fff f809 OB_WP_N[7:0] [OB.WP v 7[0F" ¥ Av OXFF
0x1fff f80a OB_WP[15:8] /G B 15[ 8" FAv 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 A v OxFF~
Ox1fff f80d OB_WP_N[23:16] |OB_WP v 23[ 168~ F A v OxFF~
Ox1fff f80e OB_WP[31:24] / G B 31[ 24~ F A v OXFF~
Ox1fff f80f OB_WP_N[31:24] |OB_WP v 31[ 248~ F A v OXFF~
2.3.11. /I G
FMC G w Y o bA FMC G
O ¢ FMC_STAT WPERRS 1A WPERRS
1f ERRIEP 3 1 a T "FMC © b T CPU A
OB WP[31:0PP wd Y @ 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_WP[31:0] "y G o
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2-4. BO WP G
OB_WPS8 G
OB_WP[0] 0~ 3
OB_WPJ[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 néG w 3 0 Aw "y G
) p oOf bA néG 7sNow Y A2 "
G ‘ OB_SPC v W OXAS5A" t b G Anh ©
Y b A
G v OB_SPC v 4 3JOXA55A 0OxCC33H K Vv 1
v #G Ah o 0| A " ¢ SRAM bootloader
R h O b TF b v’ Wa v
b w FMC_STAT PGERR® 1A v 6 7/
Y K b A OB_SPC v W OXA55A° -~ G £~
H W h O b A
G ‘ OB_SPC v 4 OxCC33 ¢ G A
1" ¢ SRAM boot loader 3 Ah " | b
b " 3b A - G £y " b wy o #
G G A
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2.4. FMC
FMC ‘' 0x4002 2000
2.4.1. ( FMC_WS)
Z ' 0x00

B v 0x0000 0030

7 (32[3 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
\ e
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ PGW ‘ G ‘ PFEN ‘ G ’ WSCNT[2:0]
rw w w
B /B
31:16 G G B v
15 PGW ¢
0] O 328
1 O 648
14:5 G G B v
4 PFEN 0 a
o 6
1 U a
3 G G B v
2:0 WSCNT[2:0]
p 1 0A
000 b ¥
001 v lae
010 ¥ 2a
011 ~111 G
2.4.2. ( FMC_KEY)
Z ' 0x04

B v' 0x0000 0000

7 (328 )
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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
P v' 0x0000 0000
7 (328 )
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 \% [ OBKEY[31:0] FMC_CTL D]
2.4.4. ( FMC_STAT)
Z ' 0x0C
B v' 0x0000 0000
7 (328 )

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| : |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G ‘ ENDF ‘WPERR ‘PGAERR‘ PGERR‘ G ‘ BUSY ‘

rc_wl rc_wl rc_wl rc_wl r
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B /B
316 G G B v
5 ENDF b B
b w - B p 1A Q1 0 B A
4 WPERR /I G B
(e / b p 1A p " y Q1 0
B A
3 PGAERR B
AHB BUSQ p 1A Q1 0 B A
2 PGERR B
v b 4 OXFFFF W p 1A »p Q1
0 B A
1 G G B v
0 BUSY
b - F - 0A
2.4.5. L (FMC_CTL)
Z ' 0x10
B v' 0x0000 0080
7 (32[3 )
31 30 29 28 27 26 25 24 23 22 20 19 18 16
\ e
15 14 13 12 11 10 9 8 7 6 4 3 2 0
G ‘OBRLD‘ ENDIE ‘ G ‘ ERRIE ‘OBWEN‘ G ‘ LK ‘ START‘ OBER ‘ OBPG ‘ G ’ MER ‘ PER ‘ PG ’
w rw w rw w w w w w
B /B
31:14 G G B v
13 OBRLD v B
p 1A
0] b
1 L YW
12 ENDIE ) T a B
p 1 0A
0 pT 7
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1 a b T
11 G G B v
10 ERRIE T a B
p 1 0A
o pT
1 a T
9 OBWEN /| a B
1 Q~ FMC_OBKEY B p 1A B y p O0A
8 G G B v
7 LK FMC_CTL B
1 Q~ FMC_KEY B p O0A B7 y p 1A
6 START 0 D [ FMCH
p 1 0 o [ FMCA BUSYS 0o~ B p OA
5 OBER DB
p 1 0A
0 b
1 b)
4 OBPG DB
p 1 0A
0 b
' D
3 G G B v
2 MER h O DB
p 1 O0A
0 b
“h O )
1 PER h O o B
p 1 O0A
0 b
r h O )
0 PG h O DB
p 1 0
00 b
h O )
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2.4.6. ( FMC_ADDR)
Z ' 0x14
B v' 0x0000 0000
7 (32[3 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ ADDR[31:16] ‘
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] ] B
f5) B
ADDRP ] A
2.4.7. ( FMC_OBSTAT)
Z ' 0x1C
B v' OxXXXX XX0X
7 (32l3 )
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
0r v G
11 G
0 OBERR B
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by B p 1 W OXFFA
2.4.8. QG ( FMC_ WP)
Z ' 0x20
B v' 0x0000 XXXX
7 (32[3 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ OB_WP[31:16]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ OB_WP[15:0]
B /B
31:0 OB_WP[31:0] B G OB_WP[31:0] Ne
0 G
r G
2.4.9. * ID ( FMC_PI1 D)
Z ' 0x100
Bv'  OXXXXX XXXX
7 (32[3 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ PID[31:16]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PID[15:0]
r
BB
31:0 PID[31:0] G ID
Y7
"B bw {° * T W A
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3. 1 "H PMU”
3.1.
w GD32E23x 1~ HWA LI B P T
v A’ i Y "y CPU
a w el T g A 3-1. -
GD32E23x | 2@ " Voo/Voba 7 1.2V M A Voo / Vooa
t A Voo/Vooa T ~ aWae LDO w12V ¢+ A m Vop LA
3.2. h
A 2 a M A Voo/Vooa 1.2V
A a
A p A ©~ LDO~ . 1.2V
A Ly A ~ LVD™ ¥ AV 6 v OFT Hup ’
A LDO ¥ 41 @ '
3.3. w
3-1. L 3, PMUT " D A
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31
Voo | X p-=—========———-— e et LD
op % ; | Veak Backup Domain
133V LXTAL
PC13 WKUP WKUPR
PB5 E 2 { RTC ‘ ’ BKP PAD‘
PB15
NRST E WKUPN F():'\'I/'IE
WKUPF p— Cortex-M23 |
’ HXTAL ‘ ’POR/PDR‘ ’ LDO F**IZK/** ’ AHB IPs ‘ ’ APB IPs ‘
Voo Domain 1.2V Domain
Vooa Domain
33 ’ IRC8M ‘ ’ IRC40K ‘ ’ ADC ‘ ’ CMP ‘
VDDA Eﬂ»f;»
’ IRC28M ‘ ’ PLL ‘ ’ LVD ‘
LVD Vv 4 LDO" A4 BPOR Mo p
POR ::t B PDR' B
3.3.1. M
M Vppt Veaky ™Mt 7 M RTC “aLXTAL v
r ~ y1 PC13 PC15" 3e PADA
M B M p BA p~ Y RCU_BDCTL BKPRST
B 0 M p B A
RTC Y v p RC ~ IRC40K~ v r ~ LXTAL™
' ~ HXTAL™ 32Ne A WFI/WFE o ~ H |~ Cortexe®-
M23 RTC Wy RTC Hp A
~ W H o L \ * RTC ARTC
b " RTC” A
M Voot 7 Vaak Vooo T Y Aw T
A PC13 yYbw I/ RTCw ~ & ~ RTC~ "~
A PCl4 PC15 Y b w 1/  LXTAL A
* e PC13 PC15  ~ - PC13 PC15 GPIO® ¥ -
i Db b 2MHz( W 30pF)A
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3.3.2. Voo / Vopa
Voo /Vopba -~ Vbb Voba H  NeA Vop HXTAL r ~a LDO
- 1 “"a POR/PDR :: [/ B “a FWDGT - PC13a
PC14 PC15H PAD AVopa ~ ADC AD “aIRC8M p 8MRC
“a IRC28M p 28M RC “a IRC40K p 40KHz RC ~ PLLS
“a LvD v 1 - CMFP - A
Vbo
w 1.2V L LDO 4 ~ i B G g A"y wi b b
L Nt "a “nt vw - "7
~A
POR/PDR :: |/ B~ Voo / Vbpa A1V 6 v o B H
“ B M H @ APOR 7 Vppt 41~ PDR Voo Vbpa
L AA_3-2.:% | B Bt A BH" H " AVeor
B v 47T v w 1.71V Veor B v 4T v w 1.67VA

4 Vhstv 4w 40mVA

) GVoon 4 6 6 Voo " Y OB_USER
B VDDA VISOR ~ PDR Vbpa Yi w A
325 B
A Vob/Vopa
VPR |F——===——————————— :777% 777777777777777777777777777
i i 40mV
} } Vhyst
VPDR ——————————f———— i,,,:T 777777777777777777777777777
34_4 tRS12'I'EMPO
. t‘
By ) i
Vbba
LVD w Voo / Vopat 4 vGeVv A v v L
~ PMU CTL™ T LVDTI[2:0]8 ALVD LVDEN B g "B
~ PMU CS™ T LVDF B Y 4 Hb P2 H EXTI 16 °
oy EXTI 16 ~ T A_33.LVD v 2 Voo / Vopat
1 LVD FH~ "R LVDT H™ w 6 EXTI 16 S I7l, ~A
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1 Vhyst\_/ Y 100mVA

3-3.LVD v

A
Voo/Vopa

LVD v

LVD ¥

W Voot  ° Vopat  Auw 3 ADC
" 4 Vppa LT q [ Auw @ “ Voba
Vbo' Vssa VssA  Voo/Vooab W ae " v 6 0.3V
LT T Voba ¢ G VoA
3.3.3. 1.2V
h w °~  Cortex®-M23p 4AHB/APB & ™ Voo /Vooa  APB o A
1.2V A:: “POR 12V T Wae B 1~ B il -
T v Le~ 4 @ WFI WFE o~ B - A7 6
p yn vy A
3.3.4.
B B~ GD32E23x MCU e nw F n Gt A
voow o * HCLK PCLKT PCLK2™ ~ a
PMU_CTL LDOVS LDO ¥ 4 ALDOVS PLL” Ty
A Y voow T a A
b Cortex®-M23 SLEEPING A W~ 7 Cortex®-M23 A
~ - Cortex®-M23 L T SLEEPDEEPS ~ W
WFI WFE o4~ A WFI o ~ kv T Ty A
WFE D ~ “Kky He "y - SEVONPEND
Wl Ky T "y & Cortex®-M23 YA 6 ~ FT
0, - A
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Cortex®-M23T SCR L ~  SLEEPONEXITB - H ~ Lo
A Sleep-now SLEEPONEXITB W WFI WFE 9~ MCU 4 ~
A Sleep-on-exit SLEEPONEXITR B~ L Yvn® T
“MCU 4~ A
L Cortex®-M23 SLEEPDEEP A N 12v T
n 7 ~ IRC8Ma IRC28Ma HXTALT PLL3n A SRAM T
0 G A PMU_CTL LDOLP B 7 LLDO b v
w A - H |- & Cortex®-M23 L SLEEPDEEP 8
TP PMU_CTL STBMOD B ~ WFI WFE 94~ ~
A WFI 5 ~ ~ Ky EXTI T " Y
T A WFE 9 ~ ~ Ky EXTI Hwm~ Y
C T SEVONPEND 4 T K v EXTI T Ty v
a Cortex®-M23 Y'A: F * IRC8M Thu A
- LDO b VY w ©H A
Cya, - EXTI 't " EXTI_PD T"
v B B~ a 5-3.EXTI _§ A 1~
- " A
¢ Cortex®-M23 SLEEPDEEP A N~ @ 12V n
A v - LDO IRC8Ma IRC28Ma& HXTAL PLL3w = A ~
[~ & Cortex®-M23 L SLEEPDEEP® 1T P PMU_CTL
STBMODB 1 P PMU_CS WUF B ~ WFI WFE b~
~ * PMU_CS STBF B MCU ~ A
@ v NRST B~ RTC / I~ Hwe~ FWDGT B~
WKUP a1 A "y [ Y ow T As W -
* SRAM 1.2V b wx A % “wb B~
By Cortex®-M23  0x00000000 o A
3-1.
1a”  1.2v _
1a”’ 1.2v L
" CPU . R R 2a” IRC8MA
2a IRC8Ma IRC28Ma
HXTAL  PLL IRC28Ma HXTAL PLL
- w Y w 5
LDO ) w ~ B ’
SLEEPDEEP = 0 SLEEPDEEP =1 SLEEPDEEP =1
STBMOD =0 STBMOD =1, WURST=1
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~ 9 WFlI  WFE WFlI  WFE WFI  WFE
WFI ~ " t K
. WFI ™~ EXTI
v T ' . 1a NRST
Kv T ' “
WFE ~~ 23 WKUP
WFE =~ EXTI «
Kv Hbp~ 3a FWDGT B
v b~  SEVONPEND=1
SEVONPEND=1 T T 4a RTC
IRC8M
LDO GV w - !
v LDO
) I7;“ 3 RESET - 4w RTCw PC13 b LXTAL
PC14 PC15 gq WKUP  ~ i1 /0 G A
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3.4.

3.4.1. L

31

PMU

PMU " 0x4000 7000

“PMU_CTL

Z ' 0x00

P v 0x0000 4000 ¢

v o4

30 29 28 27 26 25

168 ~ -

A

22

328 ~

24 23 21 20 19 18 17 16

15

14 13 12 11 10 9

8 7 6 5 4 3 2 1 0

‘ LDOVS[1:0] G

‘ BKPWEN ‘

LVDT[2:0] ‘ LVDEN ‘ STBRST ‘ WURST ISTBMOD‘ LDOLP ‘

w w w rc_wil rc_wl w w

13:9
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LDOVSI[1:0] LDO ¥

PLL” y
00 G °
01 LDO ¥
1X LDO FV

BKPWEN M

LVDT[2:0] VoA
000: 2.1V
001: 2.3V
010: 2.4V
011: 2.6V
100: 2.7V
101: 2.9V
110: 3.0V
111: 3.1V

LVDEN Vo4 a

BvA

LDO *#

>

B b

q
q

AQ
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1 v
' SYSCFG_CFG2 LVD_LOCKE 1 ° LVDEN LVDT[2:0]
A
3 STBRST B
0
1 B
B~ 0A
2 WURST B
o
1 B
B 0A
1 STBMOD

0) Cortex®-M23 ~ SLEEPDEEP N ~
i\ Cortex®-M23 ~ SLEEPDEEP N ~

0 LDOLP LDOY w
0 ~ * LDO b
1 ~ DO TV w
' M ez Ty IRC8M A% DA
Y LDO 6V w Y LDOw [V w ® | b -
G b T b A
3.4.2. L " PMU_CS
Z ' 0x04
B v' 0x0000 0000 ¢ b B~
Ty A " 168~ © o328~ 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 ‘WUPENG‘WUPENS‘ G ‘WUPEN1‘WUPENO‘ G ‘ LVDF ’ STBF ‘ WUF ‘
w w rw w r r r
BB
31:15 G G BvA
14 WUPENG WKUP 6 PB15 a
0" WKUP 6 w
1 WKUP 6 w
WUPEN6  ~ HIF T WKUP  6::1 w C
A 6 WKUP  6u ~WKUP  6p u "0 A
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Ls -~ "y R v 0We Hp A
13 WUPENS5 WKUP 5 PB5” a
0 WKUP 5 w
1 WKUP 5 w
WUPEN5 HIJF T WKUP 5::1 w C
A 6 WKUP 54 ~ WKUP  5p | A
Lg ~ " R v 0We Hp A
12:10 G G BvA
9 WUPEN1 WKUP I PC13” a
0 WKUP 1 w
1 WKUP 1 w
WUPEN1 HIF T WKUP  1::1 w C
A 6 WKUP 1y “WKUP  1p | A
Lp ~ Yy R v 0We Hp A
8 WUPENO WKUP 0 PAO” a
0 WKUP 0 w
1 WKUP 0 w
WUPENO  ~ HIE 1T WKUP 0::1 w C
A 6 WKUP  0u ~ WKUP  0p | A
L ~ " R v 0VWea Ho A
7:3 G G Bv A
2 LVDF Vo4
0Y 4H®P F "~ Voo G LVD v~
ry AH®¥ "~ Voo 6 Y GLVD v~
* LVDw A
1 STBF
o .
" .
B POR / PDR PMU_CTL STBRSTSH A
0 WUF
0 [ Hp
T WKUP RTC H®~° RTC "~ HB® ARTC Hp &RTC
Hp A
B~ POR / PDR PMU_CTL WURSTB A
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4, B i "H RCU”
4.1. B Ly"™H” RCTL
4.1.1.
GD32E23x B L = B L B 3 B M B A BT
Cop - B M A =SwW-DP L Mo B
B P IP NeA wm BB MM A B H™ ap He B O
0A 1 : OB A
4.1.2. w
B
Y AH®D TH WO B/ B~ POR/PDR B ™ 2atr
T p BO Y A BB v M A By
* p LDO %0%o L 12V 4 GD32E23X - B i
Y A B~ U 0x0000_0004A
B
0 YWkIHDP ~% We B
A B~ POWER_RSTNn™’
A B~ NRST
A 0 " WWDGT_RSTn™ '
A " FWDGT_RSTn™’
A Cortex®-M23 T B L T SYSRESETREQ® ‘1’
"~ SW_RSTn™’
A~ B~ OBL_RSTn™’
A nRST STDBY w0 ¢ ~ ~ OB_STDBY_RSTn™
A NRST_DPSLP w 0~ F -
" OB_DPSLP_RSTn™ A
3w SW-DP L Mo B B o P NeA

>

Bl D G e B " p - 20us v [
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4-1.

B
NRST é

min 20 us
pulse —— System Reset
generator

FWDGT_RSThA———

SW_RSTn
OB_STDBY_RSTn

OB_DPSLP_RSTn
OBL_RSTn

M B
YAHB HWO 7 M B A13 M L T BKPRSTB y ‘1"
22 ™ B~ Vop “A
4.2. LYy*H" CcCTL
4.2.1.
Ly '"H v 0 w ©~ Wep 8MRC "~ IRC8M™ & W
@ep 28MRC "~ IRC28M™ a4 W @ ‘ © HXTAL™ aWa p
v RC ~ IRC40K™ aW @ v ‘ "~ LXTAL™ a0 @ ~ PLL"a
W @ HXTAL a Ne & A
AHBA APB Cortex®-M23 ~ CK_SYS™~ 4 IRC8Ma
HXTAL PLLA Ty [ 72MHZA

" IRC40K™ ~ " RTC™ a IRC40Ka LXTAL HXTAL/32b u A
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P FMC CK_I2S

(to 125)

CK_FMC
Scs[1:0] FMC enable } pyps »
(by hardware) (to FMC)

CK_IRCBM < HCLK -
00 AHB enable (to AHB bus,Cortex-M23,SRAM,DMA)
8 MHz cK_csT
IRCEM *234 | ck_pLL] 10 |_cKsvs Pr:;:ler CK_AHB " - ‘
72 MHz ma, o512 |72 MHz max (to Cortex-M23 SysTick) o
FCLK o
0 (free running clock)
TIMER2,5,13
if(APB1 prescaler = 1)
432 MHz Mch';r — <1 Ve CK_TIMERX
HXTAL else X
<[APB1 prescaler/2] | enable 1o TIMER2,5,13
CK_HXTAL
APBL CK_APB1
b Prescaler PCLKL
h1 124816 72 Mz max to APBL perpherals

enable
32.768 KHz " CK_RTC - TIMERO,14,15,16
LXTAL > if(APB2 prescaler = 1)
(to RTC) — 1 CK_TIMERX
TIMERX
o enable to TIMERO,14,15,16

else
+[APB2 prescaler/2]

RTCSRC[1:0] CK_FWDGT

40 KHz - PAPBZI CK_APB2 PeLK2
IRC40K = — rescaler
(to FWDGT) 124816 72 MHz max ,—i : to APB2 peripherals
CKOUTSEL[2:0] Peripheral enable
0 CK_IRC8
CK_IRC28M CKLXTA CK_USARTO
CK_IRC40K to USARTO
K. T
I}g‘ CK_OU 124,128 CK_ LXTAL
CK_SYS
I CK_IRC8M
. CK_HXTAL
CKOUTDIV[2:0] - CK_PLL -
IRC28M
ADC
L1 Prescaler

2,468

ADC
Prescaler
+3,57,9

~

Ne Y AHBa APB2 APB1 AAHBAa APB2 APB1
Noz w 72MHza 72MHz 72MHzA RCU AHB © HCLK™ 8Ne b w Cortex

SysTick™ A SysTick Lb il 3t Cortex
~ HCLK~ b w SysTick A

GD32E23x" T ADC APB2 23 43 63 8Ne AHB 33 53 7a 9Ne
IRC28M IRC28M/2 T 2 RCU CFG2" ADCSEL®

ADC A USARTO Y IRCBM  a LXTAL a APB2
- 2 RCU_CFG2™ USARTOSELS A

RTC " Y LXTAL a IRC40K HXTAL 32Ne ~ L

" RCU_BDCTL™ RTCSRC? A

>

FWDGT " Yy IRC40K ~  FWDGT * L

APB Ne w1 b AHB
ubi APB 20 A

€l
>
«

4.2.2. h

A 4] 32 MHz : " HXTAL
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A 8MHzp RC > IRC8M~
A 28 MHzp RC "~ IRC28M~
A 32768Hz v r ~ LXTAL”
A 40kHzp v RC "~ IRC40K~
A PLL " Y HXTAL IRC8M
A HXTAL
4.2.3. w
r " HXTAL"
4[ 32MHz T Loy h A ‘ H @
HXTAL A ' A
4-3. HXTAL
OSCIN OSscouT
[Tl
IDI
Crystal
CI_T_ -_— c2
HXTAL .~y L RCU_CTLO HXTALENS ST
L RCU_CTLOT HXTALSTBE A
W B p 1 F A « i N A HXTAL
- T RCU_INTT T a B HXTALSTBIEB i A T
T A W ::” HXTAL "y b PLL ~ A
L RCU_CTLO HXTALBPS HXTALENE ‘17 y A
CK_HXTAL 6 ~ OSCIN A
p 8MHzRC "~ IRC8M~
p 8MHzRC - IRC8M  ~ 8MHz - CPU
IRCBM  AIRC8MRC b K v ) ol
v AIRC8BM [ " Y L *~ RCU CTLO™ T
IRC8MENB 7 A L RCU_CTLOT IRC8MSTBS IRC8Mp
RC A IRC8M - HXTAL A T
RCU_INTT T a PBIRCS8MSTBIE 17 IRC8M Yy ~ % Wa
T AIRCBM 3" ©DbPLL ~ A
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N @  %IRC8M TP , HXTAL A a
) _ @ by A
HXTAL  PLL Y C y v
C A R » LIRCBM b A
~ PLL”
P PLL ~a W 4~32MHz %2 ~320 ~ "y L 16~72 MHz
FA
PLL y L 0 RCU_CTLO" T PLLEN® T A L
RCU_CTLOT PLLSTB® PLL A T RCU_INTT
T a PBPLLSTBIE “1° PLL Yy ~ ¥ WaeT A
p 28MHzRC "~ IRC28M"~
p 28MHzRC " IRC28M~ W a 28MHZ F b ADC A
IRC28M Y L 1 RCU _CTL1" T IRC28MENS 7 A
L T RCUCTL1L" T IRC28MSTB8 IRC28M A
T RCU_INTT T a B IRC28MSTBIE ‘1 IRC28M y ~ 7
WeaT A
v r ~ LXTAL"
LXTAL : We 32.768kHz v r A LhaeY w
f ALXTAL "y M L "~ RCU BDCTL™ T
LXTALENB =T A M L RCU BDCTLT LXTALSTBSB
LXTAL A T RCU_INTT T a B LXTALSTBIE
1" IXTAL Yy ~ ¥ WaeT A
M L RCU _BDCTL LXTALBPS LXTALENB 17 vy
A CK_LXTALL [ OSC32IN :i: H™ % A
Y p RC ~ IRC40K"~
IRC40K RC avyw v 40 kHZ
L A IRC40K L v Y 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 ‘1 IRC40K y ~
Y WeT A
" CK_SYS”
B~ IRC8M W o RCU_CFGOT i
BSCS Y® W HXTAL PLLA sSCS v 1~ a |
[ A Ve PLL Dbwu v
b A A
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HXTAL ~ CKM~
L RCU_CTLOT HXTAL a B CKMEN HXTAL VY a
w A w HXTAL ~ a ~ HXTALA A% [ HXTAL
* HXTAL ° v T RCU_INTT HXTAL B CKMIF
1" HXTAL Hp A @ 0 T Cortex®-M23 b”~ T A
HXTAL b PLL * HXTAL B a IRC8Mu f PLL
- A
Fw
Fw F € 32kHz [ 72MHz A RCU_CFGOT
CK_OuUT B CKOUTSEL b H™ A GPIO
w 1/0 AFIO” ¥ H™ A
4-1.
B
000
001 CK_IRC28M
010 CK_IRC40K
011 CK_LXTAL
100 CK_SYS
101 CK_IRC8M
110 CK_HXTAL
111 CK PLL CK_PLL/2
RCU_CFGO CKOUTDIV[2:0]8 ~ ™ y ¥ D Ne ~
v CK_OUT A
L
MCU b * USARTO MCU | J LXTAL
L f LXTAL a A
USARTO IRC8M F b T z " IRC8M
“ USARTO IRC8M bu b A
A L
A " RCUDSV" T DSLPVS[1:.0p " vy Lp !
A A
4-2. hp A
DSLPVS[ 1: 0] 1~V
00 1.0
01 0.9
10 0.8
11 1.2
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RCU_DSV
RCU_VKEY ~

RCU_DSV

* RCU_VKEY~" G A~
Q" A

Q 0x1A2B3C4D |
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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 " 168 ~ 328
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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 Bv A
25 PLLSTB PLL B
p 1 PLL * A
0 PLL
1 PLL
24 PLLEN PLLa,
p B B A PLL Db w 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 ® [
IRCSBMRC A A Y s B~ B~
p CKMIFP A
‘3 HXTAL Y ° b LB IRC8MEN MY
IRC8M A
18 HXTALBPS ' ~ HXTAL~ a
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7 HXTALENB w 0 ° HXTALBPSE ~ QA
0 HXTAL
1" a HXTAL * HXTAL ¥ G -~
17 HXTALSTB ; ~ HXTAL" B
p 1 HXTAL A
0 HXTAL
1 HXTAL
16 HXTALEN a
p ‘1" ‘0A HXTAL PLL ~ Dy B b B A
~ p * BA
0 4~32MHz
1 a 4~32MHz
15:8 IRC8MCALIB[7:0] p %oV
Ty B
7:3 IRC8MADJ[4:0] b v
B p B v 4 IRC8MADJ |tv ¢:: IRCBMCALIB[7:0F v A
v IRC8M[ 8 MHz + 1%A
2 G G BvA
1 IRC8MSTB p = IRC8M” B
p ‘1 IRC8M A
0 IRC8M
1" IRC8M
0 IRC8MEN ) a
p B BA IRC8M ) B b BA ¢
b HXTAL ) B p 1 "
IRC8M A
0 p 8MHzRC "
1 p 8MHzRC
4.3.2. 0" RCU_CFGO
Z ' 0x04
B v ' 0x0000 0000
Y "8 TanN " 16B ~ ~ 328 7
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
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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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
B /B
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_OuT 6 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 B 4
RCU_CFGO 21:188
26:24 CKOUTSEL[2:0] CK_ouT
p B A
000
001 28M RC
010 40K RC
o011 y
100
101 p 8MRC
110
111 w 6 PLLDV ~ CK PLL/2" CK_PLL
23:22 G G B v
21:18 PLLMF[3:0] PLLO
pQ ' B’ RCUCFGO 278 PLL O A
00000 ~ PLL X2
00001' ~ PLL x 3"
00010 "~ PLL X 4
00011 " PLL x5”
00100 ~ PLL X6~
00101 "~ PLL X7
00110 ~ PLL x 8"
00111 "~ PLL X9~
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01000 "~ PLL x 10
01001 "~ PLL x 11°
01010 "~ PLL x 12
01011 "~ PLL x 13
01100 "~ PLL x 14
01101 "~ PLL x 15
01110 "~ PLL x 16
01111 "~ PLL x 16
10000 ~ PLL x 17
10001' ~ PLL x 18"
10010 ~ PLL x 19
10011' ~ PLL x 20~
10100 ~ PLL x 21”
10101' ~ PLL x 22°
10110 ~ PLL x 23"
10111 ~ PLL x 24~
11000 ~ PLL x 25~
11001 ~ PLL x 26~
11010 ~ PLL x 27"
11011' ~ PLL x 28~
11100 ~ PLL x 29~
11101' ~ PLL x 30~
11110 ~ PLL x 31"
11111 * PLL x 32
" PLL ¥ b 72MHZzA
17 PLLPREDV HXTALb w PLL ~ A B T RCU_CFG1" T PREDV[O]?
W Ad RCU_CFG1 PREDVS A
p 1 0 N BN ~ ©DBPLL ~ A
0 HXTAL
1 HXTAL R Ne
16 PLLSEL PLL
p 1 0 LpLL
0 IRC8MHNe w PLL
1 HXTAL = RCU_CFG1 PLLPRESEL® ~ w PLL
15:14 ADCPSCJ[1:0] ADC Ne
p QB " RCUCFG2 318 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  5Ne
110 AHB  7Ne
111 AHB  9Ne
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 8N
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
0xxX CK_SYS b Ne
1000 CK_SYS 2Ne
1001 CK_SYS 4Ne
1010 CK_SYS 8Ne
1011 CK_SYS 16Ne
1100 CK_SYS 64Neo
1101 CK_SYS 128Ne
1110 CK_SYS 256Ne
1111 CK_SYS 512Ne
3:2 SCSS[1:0]
> -
00 CK_IRC8Mb u CK_SYS
01 CK_HXTALDb 4 CK_SYS
10 CK_PLLb u CK_SYS
11 G
1.0 SCS[1:0]
) A 6 CKSYS i } D SCSSh
G A ¢ T Y b PLL
HXTAL% L IRC8MD u PLL A
00 IRC8M b u CK_SYS
o1 HXTAL b w CK_SYS
10 PLLB u CK_SYS
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11 G
4.3.3. T " RCU_I'"NT
Z ' 0x08
B v " 0x0000 0000
Ty ~ 8B TaN " 168 ~ ~ 328
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 BvA
23 CKMIC HXTAL T
p Q1 B CKMIF B A
0 b B CKMIF
1 B CKMIE 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 8
18 IRC8MSTBIC IRC8M T
p Q1 B IRC8BMSTBIF B A

0 b

P IRC8B8MSTBIF

B
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1 B IRCSBMSTBIF B
17 LXTALSTBIC LXTAL T
p Q1 B LXTALSTBIF BA
0 b B LXTALSTBIE B
1 B LXTALRDYE B
16 IRC40KSTBIC IRC40K T
p Q1 B IRC40KSTBIF B A
0 b B IRC40KSTBIF B
1 B IRC40KSTBIF B
15:14 G G Bv A
13 IRC28MSTBIE IRC28M T a
p 1 0 a [/ IRC28M T A
o IRC28M T
1 a IRC28M T
12 PLLSTBIE PLL T a
p 1 0 a [/ PLL T A
0] PLL T
1 a PLL T
11 HXTALSTBIE HXTAL T a
p 1 0 a [/ HXTAL T A
0] HXTAL T
1 a HXTAL T
10 IRC8MSTBIE IRC8M T a
p 1 0 a / IRC8M T A
0] IRC8M T
1 a IRC8M 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
1 a IRC40K T
7 CKMIF HXTAL T B
HXTAL p 1A
p CKMIC=1 B A

o
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4.3.4.

31

30

G

IRC28MSTBIF

PLLSTBIF

HXTALSTBIF

IRC8MSTBIF

LXTALSTBIF

IRC40KSTBIF

APB28B

Z ' 0OxoC
B v ' 0x0000 0000

Y

29 28

27

IRC28M T B
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0) EXTI x T /Hw®
1 EXTI x T /Hw®
20 G G By
19 SWIEVX T /e » 0" x=197
0) EXTI x T /Hw®
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1 EXTI x T /H®
18 G G B v
17:0 SWIEVX T /e » 0" x=0.17"
0} EXTI x T /H®
1 EXTI x T /H®
5.6.6. T EXTID P
Z ' 0xl14
Bv' H
7 © 328”7
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ‘ PD21 ’ G ‘ PD19 | G ‘ PD17 ‘ PD16 ‘
rc_wil rc_wl rc_wl rc_wl
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ PD15 | PD14 | PD13 ‘ PD12 | PD11 ‘ PD10 ‘ PD9 ‘ PD8 ‘ PD7 ‘ PD6 ‘ PD5 ‘ PD4 ‘ PD3 | PD2 ‘ PD1 ‘ PDO ‘
rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wil rc_wl rc_wil rc_wl rc_wil rc_wil rc_wl rc_wil rc_wl rc_wl
BB
31:22 G G By
21 PDx T © ox=217
0 EXTI x 0
1 EXTlI x 0
Q1T [ 0
20 G G B v
19 PDx T © o x=19
0 EXTI x 0
1 EXTlI x 0
Q1T [ 0
18 G G B v
17:0 PDx T " x=0..17"
0 EXTI x 0
tEXTE x 0
"BQr T o0
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6. ]/ ¥ o~ GPIO AFIO”
6.1.
GD32E23x  ~ 39%a /O "~ GPIO™ Nez w PAO~PA15 PBO~PB15 PC13
~PC15 PFO~PF1 PF6~PF7AN :': i ~/ ¥Fw A @ GPIO
0 ” L Y A
GPIO o i1 w ~ AFs” v n AGPIO
’ Y b ow - w "/ F T YA
@ GPIO Y ) W F° "a T a w A
@ GPIO Ty w'rooay s Mm A iy GPIO
i * zA
6.2. h
A ] F L
A 0 " w g L
A @ i W ow
A / ¥ a L
A B/ B ¥Fa
A F ’
A A ’
A w o % ’
A o !
A A ¥ w A
6.3. w
@ /o o ~y 328 L ~ GPIOx_CTL~ W GPIO "~ GPIO ¥~
AFw A AFIO "~/ ¥ AFIOw g A 0 W ¥
" GPIO ¥ AFIO ¥~ ~ 7y GPIO ¥ "~ GPIOx_OMODE~ "
A F o Ty GPIO * ~ GPIOx_OSPD"~ A
@ o Yy GPIO: /I ~ GPIOx_PUD"~ Y R 7 I
M w A
6-1. GPIO
PAD TYPE CTLn OMn PUDN
00
GPIO
. X 3t 00 X 01
Y 10
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PAD TYPE CTLn OMn PUDnN
00
3t 0 01
GPIO " 10
01
¥ 00
3 1 01
¥ 10
00
AFIO
3 X st 10 X 01
¥ 10
00
3 0 01
AFIO /] 10
d 10
¥ 00
i 1 01
" 10
ANALOG X X 11 X XX
6-1. GPl @& W % Il/O o B A
6-1. GPb®
- T
F- A ﬁ 1o
- !
6.3.1. GPI O
B By ~ w - GPIO o ~
- (PUYW (PD) Apr BTy w ~ PU/PD A
PA14 SWCLKu AFIQ
PA13 SWDIOu AF:
GPIO ~ w o FA f GPIO Waep ! Y
A  GPIO ~ - @ AHB

[ o 7

~ GPIOX_ISTAT™ A
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GPIO u ¥ - Ty 0 ¥ F *
A o ¥ L ~ GPIOx OCTL" v wt 1o+ EFA
GPIOx_OCTL PQ b b "TT Ty Q1L [k Db
~ GPIOx_BOF ¢ 0 GPIOx BC G b GPIOX TG  k WBk 5B~
W @ AHBQ T 1B bi A
6.3.2. w = AF
) u AFIO GPIOx_CTL T CTLyv w [ Ob10L™ ~ o b
w A GPIO w ~ GPIOx_AFSELy(y=0..1y" @ o " Y
16@ w A o w  Ne YA
6.3.3. vYw
i v w 1N M6  %GPIO T A b ADC v w
A b RTCa WKUPx vw o "
RTCa PMU RCU * A ¥ W 0T GPIOA
6.3.4. ~
GPIO w -
A 0 " a4
A~ ¥ :
A k110 @ AHB W e 7 ’
A 2| A
6-2. ~ 110 ~ A
6-2. -~
\dd
. T
- ESIS
. I/O‘
Il
Vss
6.3.5. ¥
GPIO vy F
A 0 ~“a
A~ 3 Y ’
A F I g
~ - ¥ L wl oL ~ ¥Fro.' ¥ L
y [ 1L~ G ’
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~ L wl oL -~ ¥Fro' ¥ L
yl 1L~ FI 1 A
A |7lv o ¥ L P Q~ \_/’
A V" o 110 A
6-3. F /O o ¥ A
6-3. ¥
1 .
w F \id
. v _
ESG
I
v [/[e]
| 0
\ N
b
6.3.6.
GPIO G '
A v ’
A O '
A v ’
A o “0"A
6-4. /O o A
6-4.
ESD G
~ o~ e 1/O pin
-
6.3.7. w ~ AF
Wy b p ~ GPIO o D W w [T 7 A
Y w '
A F oA wo’
A | -
A 0 ~“a
A 7 ! ’
A 10 @ AHB A . ’
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A n o - b- l[e} '
A ¥ m o ¥ L b Q" vA
6-5 w 110 o w A
6-5. w

1o

< = g
5 ——=— —I&
m
[
&
r

6.3.8. GPlI O w
GPIO L“ yG 10 o A
G " GPIOXx_CTL" GPIOx_OMODE" GPIOx_OSPD” GPIOx_PUD
GPIOx_AFSELy(y=0..1)A 326 ~ GPIOx_LOCK™™ y /O o A
328 (GPIOX_LOCK) Yy /0O A LOCK | o B
F S 7/ B VR I SO v A : : a
w A
6.3.9. GPI YO F w
GPIOX_TG T BQ1T GPIO Yy Wa AHB o 1o ¥
A EFH" "y [ AHB WA A
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6.4. GPI O
GPIOA " 0x4800 0000
GPIOB " 0x4800 0400
GPIOC * 0x4800 0800
GPIOF " 0x4800 1400
6.4.1. o L ~ GPl Ox _CTL, "x=A..C, F
Z ° 0x00
Byv' A 0x2800 0000 0x0000 0000
" ~ 328"
31 30 29 28 26 25 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 10 9 4 3 2 1 0
‘ CTL7[1:0] I CTL6[1:0] 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 5] A
& CTLO[1:0]
29:28 CTL14[1:0] Pin14 B
B D A
& CTLO[1:0]
27:26 CTL13[1:0] Pin13 B
B 5] A
& CTLO[1:0]
25:24 CTL12[1:0] Pin12 B
B D A
& CTLO[1:0]
23:22 CTL11[1:0] Pin11 B
B 5] A
& CTLO[1:0]
21:20 CTL10[1:0] Pin10 B
B ) 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] Pin6 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] Pin 3 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] Pin1 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 s -
6.4.2. o ¥ ~ GPI Ox _OMODE, " x=A. C,
Z ' 0x04
B 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 ‘ OoM13 ‘ OomM12 ‘ OoM11 ‘ OM10 ‘ OoM9 ‘ [e]V}] ‘ om7 ‘ OM6 ‘ OM5 ‘ OoM4 ‘ OomM3 ‘ OoM2 ‘ OoM1 ‘ OMO ‘
rw w w rw 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
g p B A
a OMOo
10 OM10 Pin10 ¥ B
B p B A
a OMO
9 OoM9 Pin9 ¥ B
g p B A
a OMOo
8 OoM8 Ping8 ¥ B
B p B A
a OMO
7 oMm7 Pin7 ¥ B
B ) B A
a OMOo
6 OM6 Pin6 ¥ B
B p B A
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a OMO
5 OM5 Pin5 #* B
B p B A
a OMOo
4 OoM4 Pind #* p
B p B A
a OMO
3 OoM3 Pin3 #* B
B p B A
a OMOo
2 OoM2 Pin2 #* p
B p B A
a OMO
1 oMl Pinl #* B
B p B A
a OMO
0 OMO Pin0 #* p
B p B A
o) ¥ - Bv™
' F
6.4.3. 0 ¥ ~ GPIlI Ox _QSKDA. . C, F

Z ' 0x08
Byvy' o AOXOCO00000 i T o 0x0000 0000

‘ ~ 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] ‘ OSPDS8[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
‘ 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 rw rw w w
BB
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 OSPDY[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] Pin4 ¥
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
& OSPDO[1:0]

>

1:0 OSPDO[1:0] Pin0 ¥ B
B p B A
x0 ¥ 2M By~
01 ¥ 10M
11 ¥ 50M
6.4.4. 0t /N ~ GPl Ox _PUD, "x=A..C, F
Z ' 0Ox0C
Bv' o AOx24000000 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 w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ PUD7[1:0] I PUDG6[1:0] I PUD5[1:0] ‘ PUDA4[1:0] ‘ PUD3[1:0] ‘ PUD2[1:0] ‘ PUD1[1:0] ‘ PUDO[1:0]
w w w w w w w w
B /B
31:30 PUD15[1:0] Pin 15 v B
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 B
B p B A
& PUDO[1:0]
25:24 PUD12[1:0] Pin 12: v B
B p B A
& PUDO[1:0]
23:22 PUD11[1:0] Pin 11 v B
B p B A
& PUDO[1:0]
21:20 PUD10[1:0] Pin 10 v s
B p B A
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& PUDO[1:0]
19:18 PUD9[1:0] Pin 9 !
B p B A
& PUDO[1:0]
17:16 PUDS[1:0] Pin §: W
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 ¥
B p B A
& PUDO[1:0]
11:10 PUD5[1:0] Pin 5+ i
B p B A
& PUDO[1:0]
9:8 PUD4[1:0] Pin 4 !
B p B A
& PUDO[1:0]
7:6 PUD3[1:0] Pin 3+ 7
B p B A
& PUDO[1:0]
5:4 PUD2[1:0] Pin 2+ Y
B p B A
& PUDO[1:0]
3:2 PUD1[1:0] Pin 1’z !
B p B A
& PUDO[1:0]
1.0 PUDO[1:0] Pin Y
B p B A
00 N ! B v
01 o3t
10 o W
11 G
6.4.5. 0 - " GPI Ox _ I STAT; x=A. C, F
Z ' 0x10
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B v ' 0Ox0000 XXXX
" ~ 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 | ISTAT14 | ISTAT13 ‘ ISTAT12 | ISTAT11 ‘ ISTATlO‘ 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

B /B
31:16 G G B v
15:0 ISTATy °o B (y=0..15)
B p B A
v) B - I
1 B
6.4.6. o ¥ L “~ GPl Ox _OCTL, "~ x=A..C,F
Z ' 0xl14
B v "' 0x0000 0000
"7 ~ 328" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| ¢ |
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 ‘

B /B
31:16 G G By
15:0 OCTLy o ¥ LB (y=0.15)
B p B A

0 Fv

1 ¥
6.4.7. o B D ~ GPIl Ox _BOP, "x=A. C, F

Z ' 0x18
B v ' 0x0000 0000
"7 328”7 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 0 B y(y=0..15)
B p B A
0 OCTLy? i
1 OCTLY? 0
15:0 BOPy[15:0] o B B y(y=0..15)
B p B A
0 OCTLy# i
i\ OCTLYP w 1
6.4.8. 0 ~ GPIl Ox _LOCK x=A, B
Z ' 0x1C

B v ' 0x0000 0000

7 ~ 3287 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| s [ |
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 By
16 LKK
By Lock KeyQ 1+ B~ © A
0 GPIOX_LOCK 0
1 [W® MCU B |k GPIOX_LOCK
LOCK keyQ 1 *
01-00-Q1—- 0— 1
" LOCKKeyQ 1 * LK y(y=0..15) v G A
15:0 LKy ) B y(y=0..15)
B p B A
(0} )
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1 o
6.4.9. w 0 GPI Ox _AFSELG, =A, B,
Z ' 0x20
B v ' 0x0000 0000
" ~ 326 " A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
SEL7[3:0] I SEL6[3:0] ‘ SEL5[3:0] SEL4[3:0]
w rw rw w
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 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]
74 SEL1[3:0] Pin 1 w
B p B A
& SELO[3:0]
3.0 SELOQ[3:0] Pin 0 w
B p B A
0000 AFOWw ~ By~
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0001 AF1w
0010 AF2w
0011 AR3w
0100 AF4w ~ Port A,B only”
o101 AF5w ~ Port A,B only”
0110 AF6w = Port A,B only™
0111 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

7 ~ 328”7 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] ‘ SEL8[3:0]
w w w W
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
6 SELS8[3:0]
15:12 SEL11[3:0] Pin 1 w
B p B A
& SEL8[3:0]
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11:8 SEL10[3:0] Pin 10 w
B p B A
& SEL8[3:0]
74 SEL9[3:0] Pin 9 w
B p B A
& SELS8[3:0]
3.0 SEL8[3:0] Pin 8 w
B p B A
0000 AFOWw =~ By "~
ooor AFlw
0010 AF2w
oo1r 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

~

‘ ~ 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
‘ CR15 ‘ CR14 ‘ CR13 ‘ CR12 ‘ CR11 ‘ CR10 ‘ CR9 ‘ CR8 ‘ CR7 ‘ CR6 ‘ CR5 ‘ CR4 ‘ CR3 ’ CR2 ‘ CR1 ‘ CRO ’
w w w w w w w w w w w w w w w w
BB
31:16 G G By
15:0 CRy 0 B y(y=0..15)
B p B A
0 OCTLy? i
1 OCTLy8
6.4.12. o B "GPl Ox _TG, “x=A..C, F
Z ' 0x2C

B v 0x0000 0000
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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
‘ 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 ) B y(y=0..15)

B p B A
0 OCTLy? Pt
' OCTLYyF
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7. Og Y "H (CRC)

7.1.
Oy W o Ty A E
A

CRC i "H 7/8/16/328  CRC A
7.2. h

A 7/8/16/328 ~

A G 7(8)/16/328 - - Nez w 1/2/4e AHB :

A Ty ’

A CRC B ~ Ty Av’

A b " 8B R S B Y a '

A ) Av™ " a A

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 YH Yy 328 * CRC_DATA A U]
b ) CRC_CTL CRC_DATA v o
w 6 |f® CRC_DATA T ’
G 32/16/8(7)8 * CRC Noz 4/2/1@ AHB A
Tow328 T A~ AHB bw A
A L3, @ 8B CRC_FDATA CRC_FDATAL CRC " Ky
R "y Q b’
A w Ty ~F B A
- " A
Y 4 0x3456CDEFw4 o *
1" l
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 A
RSTP B CRC_IDATA Q b ~ CRC_DATA A
W CRC_IDATA T VA
A A
PS[1:0] 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 (328 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ DATA[31:16]
w
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
‘ DATA[15:0]
w
B /B
31:0 DATA[31:0] CRC B
p~ 7 QA
- i Q"4 A Q” b ¥
w 0 [ CRC A
7.4.2. (CRC_FDATA)
Z ' 0x04
B v"' 0x0000 0000
7 (323 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
\ e
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
‘ G FDATA[7:0]
B /B
31:8 G G B v
7:0 FDATA[7:0] B
p~ T QA
ﬁI)CRC 7A Kv“l‘T GI‘IITKV bi
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CRC_CTL

>

7.4.3. L (CRC_CTL)

Z ' 0x08
B v 0x0000 0000

7 (328 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
\ s
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
‘ G ‘REVﬁO‘ REV_I[1:0] PS[1:0] G | RST |
w w w rs
B /B
31:8 G G By
7 REV_O B ¥ w
0 % b
S 8
6:5 REV_I[1:0] - w
o - b
r -
2 - q
3 -
4:3 PS[1:0]
0 328
1 16 (POLY[15:0] & )8
2 8 (POLY[7:0] & )B
3 7(POLY[6:0] & )B
2:1 G G B v
0 RST B B CRC_DATA * CRC_DATA * A . w CRC_IDATA
T v 3 A B CRC_FDATA A
p” Q
7.4.4, Av (CRC_I1 DATA)
Z ' 0x10
B v ' OXFFFF FFFF
7 (32[3 )
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31 30 29 28 27 26 25 24 23 22 21

20 19 18 17
‘ IDATA [31:16]
w
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1
‘ IDATA[15:0]
w
B /B
31:0 IDATA[31:0] CRCA v
CRC_CTL RSTB B - CRC_DATA v Y
v A
7.4.5. (CRC_POLY)
Z ' 0x14
B v' 0x04C11DB7
7 (328 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ POLY [31:16]
w
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
‘ POLY[15:0]
w
B /B
31:0 POLY[31:0] v
PS[1' 0]a A
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8. U L ~ DmMmA”
8.1.
DMA L LW ) O H U] O ny O -
CPU : """t a CPU" YF i1 w 't ADMA L 5@ A
@ F W @ @ o ADMA L p U W
@& ® @ DMA ne A
DMA L Cortex®-M23 p " | A DMA CPU v
DMA = w CPU s @ A T " ® Ne
DMAL CPU ~ "y GcpPUu | WA A
8.2. h
A o - iy [ 65536
A 5@ Y F @ - ’
A AHB APB ¢ SRAM ~ yYbu ’
A @ p DMA '
A pne "~ vaTa a pn@ " TNt n® ~
A O D " ' I TR
A o D ’
A D :
A [ 0 0O | o[ U D
A @ 3 Hp T ° T a ’
A T a A

125



GigaDevice GD32E23x Y
8.3.
8-1. DMA
AHB slave
DMA interface
Configuration < >
n
\ 4
peri_req > Channel 4 AHB
= \ 4 X B _master
peri_req ;! Channel 2 ¥ o E — Mgg:fr ‘_&rfaoﬁ
peri_req ;! Channel 1 ¥ <€ S
peri_req Channel 0 L
Memory control
state & counter N
management -
Peripheral control — Arbiter
state & counter >
management -
Transfer >
request
8-1. DMA * DMA L 4 Ne '
~ AHB T o DMA
~ AHBh o D
~ DMA no
8.4. w
8.4.1. DMA b
DMAD  New H b 0 " H i} 0 [ ADMA L
¢ DMA_CHxPADDRa DMA_CHxMADDR3 DMA_CHxCTL v ne b
/ A DMA_CHxCNT ¢ Lbpo A DMA_CHxCTL
PWIDTH MWIDTHE  _ ) - N1 A
X  DMA_CHXCNT vu &4 §f PNAGA MNAGASB B A _ PWIDTH
MWIDTH '\ * DMAD b 8-1. DRKA DbA
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8-1. 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 B7TB6B5B4[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 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 BFBEBDBC[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 CNTE CHENB B |- i Lo A
T~ CNTB v D
DMA_CHxCTL CHEN R " YA DMADP A
A CHENG® DMAD - a CHENP  NoH n
= a DMA |- 7 b~ t DMA
D A
~ a DMA | DMA_CHxCNTa DMA_CHxPADDR
DMA_CHxMADDR v b 1 DMA W o A
A CHEN B~ DMA D T H DMA_CHxCNTa

DMA_CHxPADDR DMA_CHxMADDR

t‘)Kv

DMAD

A

b |FBa DMA

Tt bw
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8.4.2.
w6 D “DMA L T -~ U L~ H"
H™
~ H™ 0F" % 0 ’
~ H™ " DMA L v DMA L 0 AHB b’ A
8-2 LT LwDMA L t 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 Trr,f 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)
Acknowledge / / ><<QMA acknowledgex/
7/ \
The corresponding channel has
the highest priority and the DMA
controller sents an AHB command
to access the peripheral
8.4.3. *
DMA L W [ @ 2 ne  _
W@ An & pne pne n e t 0
~ pne ' Nwmd ~ v T Y DMA_CHxCTL PRIOB
A
~ pnao i pne T T nao Ao 0
2 u png 0 nd G 2A
8.4.4.
o H A DMA_CHxCTL
PNAGA MNAGAR o A
T W WA ~ DMA_CHxPADDR DMA_CHxMADDR"A
T" W o i v T Z 4 evi_e D
A
8.4.5.

( ADC

YA DMA_CHxCTL CMENB
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B” Y a A
T DMAP * CNTv v T f D Py 1A
DMAw & o 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 CHEN® 17 DMA
“ D * [ DMA_CHXCNT [ 0 DMA wA A
8.4.7.
T W DMA D ~ Y b
1. & CHENB~ w T a = BA CHENw 0 ~ W
DMA D A
2. DMA_CHXxCTL M2M1 DIRB ~ D A
3. DMA_CHXxCTL CMENB ~ a A
4. DMA_CHxCTL PRIOB ~ pn® A
5. DMA_CHXxCTL o D yi @
A
6. DMA_CHxCTL D T “AD T "D T a PA
7. DMA_CHxPADDR A
8. DMA_CHxMADDR o A
9. DMA_CHXCNT D A
10. DMA_CHxCTL CHENB I 3 DMA A
8.4.8. T
@ DMA Wef T AT He 2 ‘D “AD D A
WeT Hse DMA INTF T F B DMA_INTC T F
B~  DMA_CHxCTL T F a BPA_82 T Hw» Bl A
8-2. T Hw
B B B
T H» 2
DMA_INTF DMA_INTC DMA_CHxCTL
D FTFIF FTFIFC FTFIE
DA HTFIF HTFIFC HTFIE
D ERRIF ERRIFC ERRIE
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DMAT 8-3. DFA T Ky T a % = T He

ao

W T A

8-3. DNA

FTFIFX—>]

FTFIEX—>

&) 3
-] >
o o

—>
HTFIFX——>
or CHXINTF——>
HTFIEX—>|
—
ERRIFX—>
and
ERRIEX >
DX h x=0...4"
8.4.9. DMA
@ [ We DMA A H” ~ DMAA ~
8-4. DMA A Y Y i
A G W v Wae & Wa A _8-3.DMA ¥
I e 3 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. DMAYX
0 1 2 3 4
ADC ADC® ADC® . . o
SPI/I12S o SPI/12S0_RX SPI/12S0_TX SPI1_RX SPI1_TX
USARTO_RX®
USART o USARTO_TX® | USARTO_RX® UUSSAARJ%T%()((Z) )
- USART1_RX
12C o 12C0_TX 12C0_RX 2C1_TX 12C1_RX
TIMERO_CH3
TIMERO o TIMERO_CHO TIMERO_CH1 | TIMERO_TRIG TT':\,’\'AEERROO—CUHPZ
TIMERO_COM -
TIMER2_CH3 | TIMER2_CHO
Ul * TIMER2_CH2 TIMER2 UP | TIMER2 TRIG *
TIMER5 o . TIMER5_UP o o
TIMER14_CH
0
TIMER14_UP
TIMER14_TRI
TIMER14 . . ° ° G
TIMER14_CO
M
TIMER14_CH
1
(
TIMER1S . . TIMER15_CHO® T'MER%)E’—CHO .
(1)
TIMER15_UP TIMER15 UP®
(
TIMERLE TIMER16_CHO' 1yMER16_CHO® . . .
TIMER16 Up®| TIMER16_UP®
(1). SYSCFG_CFGO v [ A
(2. SYSCFG_CFGO B [ A
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8.5. DMA
DMA " 0x4002 0000
8.5.1. T B (DMA | NTF)
Z ' 0x00

B v 0x0000 0000

. - 32 B~
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 B (x=0...4)
p P” p QDMA_INTC Pyl
o} x 0 D
x0 D
18/14/10/6/2 HTFIFx x\ D B (x=0...4)
p BT p QDMA_INTC Byi1l
0 x\ D
x\ D
17/13/9/5/1  FTFIFx X0 B (x=0...4)
p B D QDMA_INTC Bul
0: xP
XD
16/12/8/4/0  GIFx xn T B (x=0...4)
p BT p QDMA_INTC B w1l
0: X ERRIF, HTFIF FTFIF B B
X 0 ERRIF, HTFIF FTFIFH W B8
8.5.2. T B (DMA_ | NTC)

Z ' 0x04
B v ' 0x0000 0000
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7 T 328”7
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 B v
19/15/11/7/3 ERRIFCx x(x=0...4) B
0:
DMA_INTF ERRIFxB
18/14/10/6/2 HTFIFCx x(x=0...4) A D B
0:
DMA_INTF HTFIFxB
17/13/9/5/1  FTFIFCx X(x=0...4) D B
0:
DMA_INTF FTFIFxB
16/12/8/4/0  GIFCx x(x=0..4) n T B
0:
DMA_INTF GIFX ERRIFX HTFIFx FTFIFxP
8.5.3. x L ( DMA_CHxXxCTL)
Xx=0..4,xu g

Z ' 0x08 + 0x14 x x
B v ' 0x0000 0000

: ~ 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] PWIDTH[1:0] ‘ MNAGA ‘ PNAGA ‘ CMEN ‘ DIR ‘ ERRIE ‘ HTFIE ‘ FTFIE ‘ CHEN ‘

w w w w w w w w w w w w

B /B

31:15 G G B v

14 M2M o [ ©

F5) B
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13:12 PRIO[1:0] pn®

o1 T

10:

11:

CHENP w 1 ~ B b

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

9:8 PWIDTHI[1:0] D
p B
00: 8-bit
01: 16-hit
10: 32-bit
11: G
CHENP w1 ~ B b

7 MNAGA U
p B
0:
1
CHENB w1 ~ B b

6 PNAGA
p B
0:
1:
CHENP w1 °~ B b

5 CMEN a
p B
0:
1. a
CHENP w 1 ~ P b

4 DIR b
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p B
(O F Q- U
1 ¢ O F Q-
CHENB w1 ~ B b
3 ERRIE T a B
p B
6) T
1 g T
2 HTFIE A D T a &
p B
0 AD T
1 g \ D T
1 FTFIE D T a 8
p B
0 D T
1 a D T
0 CHEN a
p B
o
Y
8.5.4. X (DMA_CHXCNT)
x=0...4,xu g
Z ' 0Ox0C + 0x14 x x
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
CNT[15:0]
w
B /B
31:16 G G B v
15:0 CNT[15:0] D
CHENB 4y 1 ~ B b
D AW a Y7 v
@ DMAP  H v i 1A vuo L " bw
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oA b n w D kF w
v A v A
8.5.5. X (DMA_CHxPADDR)
x=0..4,xu g
Z ' 0x10 + 0x14 x x
B v ' 0x0000 0000
7 ~ 328~
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]
CHENP w1 ~ B b
PWIDTHS v w 01 (16-bit), PADDR[O0] . * b 168 A
PWIDTHS v w 10 (32-bity PADDR[1:0] v * b 328 A
8.5.6. x O ( DMA_CHx MADDR)
Xx=0..4,xu g
Z ' 0x14 + 0x14 x x
f v ' 0x0000 0000
7 ~ 32B "7
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
CHENP w1 ~ B b
MWIDTHS v 4 01 (16-bit) ~ MADDR [0] - * b 168 A
MWIDTHB v w 10 (32-bit) ~ 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 " yiw’ 7~ ' TIMERA I2Ca RTCa
WWDGT FWDGTA B T YooY w n v W
G oo © ' TIMERa 12Ca RTCa WWDGT FWDGTA
9.2. Yy 0
[ v o~ SWD” w A
9.2.1. Ne
v " SWD” Lt Hea o " ~ ¥ °~ SWDIO” ~ SWCLK™ A
No
PA14 ' SWCLK
PA13 * SWDIO
SWD a ~ Ha by GPIOW AH @ (" a
"/ F o~ GPl AFI"Q\
9.3. G w
9.3.1. Y w
DBG L 0 DBG_CTLO™ STB_HOLDB 1 § ~ * AHB
CK_IRC8M t~ 7y ¥ A ¥ B A
DBG L 0 DBG_CTLO® DSLP HOLDP 1 ¢ ~ * AHB
CK_IRC8M t~ "y ¥ A
DBG L 0 DBG_CTLO" SLP_HOLDE 1 f§ ~ * AHB
T Ty n A
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9.3.2. T MER, | 2 C, RTEWDWWDGT
p A~ fDBG L 0 DBG_CTLO® DBG L T DBG_CTLL T
B 1A ¢b b T b
¢ TIMER ~ TIMER A !
¢ I2C ~ SMBUSG ’
¢ RTC ~ A ’

>

¢ WWDGT FWDGT ~ A
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9.4.

DBG

DBG * 0x4001 5800
9.4.1. | D (DBG_1 D)
Z ° 0x00
7
7 (328 )
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 U B bi
9.4.2. L 0 DBG_CTLO)
Z ' 0x04
B v ' 0x00000000  :': B
7 (32 B )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
; TIMER13 ) TIMERS 12C1_HOL|
G - @ - y
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 By
27 TIMER13_HOLD TIMER13G B
B p B B
0
r p A G TIMER 13 bi~ ¢
26:20 G G B v
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19 TIMER5_HOLD TIMER5G B
B p B B
0
Cp A G TIMERS5 bi~” @
18:17 G G By
16 [2C1_HOLD 2C1G 8
B p B B
0
Cp A G I12C1 SMBUS bt~ 6
15 I2C0_HOLD 2C0G B
B p B B
)
r p A G 12Cc0 SMBUS bi~ ¢
14:13 G G By
12 TIMER2_HOLD TIMER2G B
B p B B
)
r p A G TIMER?2 bi~ ¢
11 G G By
10 TIMERO_HOLD TIMEROG B
B p B B
0
r p A G TIMERO bi~ ¢
9 WWDGT_HOLD WWDGTG B
B p B B
0
Cop A G WWDGT 6
8 FWDGT_HOLD FWDGTG B
B p B B
0
Cp A G FWDGT TG
7:3 G G By
2 STB_HOLD G 8
B p B B
0
' v AHB CK_IRC8M t~ ¥ v
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1 DSLP_HOLD G &
B p B B
0
1 7l AHB CK_IRC8M .~ ¥ v
B
0 SLP_HOLD G B
B p B B
0
1 , AHB
9.4.3. L 1 (DBG_CTL1)
Z ' 0x08
B v ' 0x00000000 | :: B
7 (32 B )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
& TIMER16 | TIMER15 | TIMER14
_HOLD | _HOLD | _HOLD
w 12 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 By
18 TIMER16_HOLD TIMER16G B
B p B B
0
r p A G TIMER 16 bi~ ¢
17 TIMER15_HOLD TIMER15G B
B p B B
0
r p A G TIMER 15 bi~ 6
16 TIMER14_HOLD TIMER14G B
B p B B
0
Cop A G TIMER 14 bi~ ¢
15:11 G G By
10 RTC_HOLD RTCG B
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9:0
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10. (ADC)
10.1.
MCU :': 2 128 ~ ADC™ " "y G 10a az
@p H™ A 12e ADC v - "
Y v B B G TA )
L™y MCU " A
10.2. h
A
~ ADC Ne 128 a3 108 &5 88 6B Ne
~ [|= %oW
~ ¢ B v B
~ DMA A
A i ~ APB ADC ~A
A ~ v
~ 10a@ -
~ 1aep D " Vsensg'’
~ 1ep G A4 - "~ Vrernt A
A VI
~ 0 A
A v
- 1 @ - W ’
~ - 0 W - ’
~ A
AT w
—_ . ,
~ Hp A
A v wo A
A t
~ 168 '
- 7 N L 2x [ 256X
~ 8B~ B A
A ~ " Vssa SViN £VoosA
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10.3. b H”
101.. ADC ¥ 3, ADC A 10l ApC "~ H~ 162. ADC
- 4 ¥ ADCp y A
1 e1l. ApC "~ H”
p H”
VsENSE p D 4
VREFINT p a 1 F
1 e2. ADT 3|
Vbpa T G Vop
Vssa - G Vss
ADCx_IN [9:0] 10
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10.4. w
1601. ADC
m
]
Il—‘
0 22 Z22¢
5= =££2&£
2/ 25 D33
g Ib I: Io Io Io
R EEY!
—___ b DMA
0 EOC o
o ADCT
T
Hb > —
\ /
ADC_INO >
ADC_IN1 GPIO > é
. B
ADC_INg = SAR ADC[ &2t} _ :(>
€ 16 bitsC B
VSENSE > g
VREFINT >
TOVS — L
L CLZO — OVSS[3:0]
DRES[1:0] OVSR[2:0]
12, 10, 8, 6 bits —
VbDA OVSEN—
Ve %:
10.4.1. o %ow
o %o ADC Wa % @ ¢ ADC p ~ [ ADCI}
A % b a ADC [ % A AD |k
% b A P CLB=1 ° %A % CLBB ww G 1AW %o
B p OA
ADC p 1 ( 4 Vopad ) T W % b A
o %o Y ADC_CTL1 RSTCLBP A
b %o
1. G ADCON=T
2. 14e@ CK_ADCY ADC :
3. RSTCLB - ~
4. CLB=7
5. [ CLB =0A
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10.4.2. {
VAPB o * ADC "y ADC L AADC APB y
c APB A
vow v PLCK v ADC G o8 A
ADC H ~" ya RCU 4 . 2 N&A
10.4.3. ADQ
ADC_CTL1 T ADCONE ADC a " A BwO t ADC G
B Aw=x, ~ ADCONP 4w 0O ~ ADC v - AADCa,
tsu T otsu Vv YA
10.4.4. l
Ty Ve |° LA | 16@ @
W A ADC_RSQO RL[3:0]8 V@ ! ! A
ADC_RSQO~ADC_RSQ?2 ey ! A
10.4.5.
i
i - ADC_RSQ2 RSQO[4:0]# 3, ADC A ADCONB
17w p 0 b0 ~ ADC w W e A
102 9
||CH2| ||CH2| ||CH2| ||CH2| ||CH2|
o] | | | |
eoc | | | | L
) - G ADC_RDATA T° EOC v 1A
EOCIEB Y WeT A
| ) !
1. G ADC_CTLO DISRCP SMB y i ADC_CTL1 T CTNB w O
2. - RSQO
3. ADC_SAMPTx ’
4. Y ADC_CTL1 T ETERCP ETSRCB’
5. SWRCSTB ~ Y Y e 0 H"
6. [ EOCE T
7. @« CK_ADC ~ [ ADC_RDATA T ADC ’
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8. Q0 EOC B A
* EOC 1 ° W@ CK_ADCP U ADC A
ADC_CTL1 T CINB 1" 7 ya A 1~ ADC
RSQO[4:0] A ADCONB T w p 0 0” ~ ADC
W A G ADC_RDATA TA
1 @3.
| |CH2| |CH2| |CH2| |CH2| |CH2| |CH2| |CH2|

|
S (Y Y

L

1. ADC_CTL1 T CTNB w I
2. - RSQO
3. ADC_SAMPTX ’
4. - ADC_CTL1 ETERC ETSRCB’
5. SWRCSTB ~ 1Y Wa 0 H™
6. EOC B 7
7. W@ CK_ADC ~ t ADC_RDATA T ADC ’
8. Q0 EOC B’
9. v 6~8A
* EOC 1 ° W@ CK_ADCP U ADC A
“vya DMA D ) EOC B
1. ADC_CTL1 CTNB 4 1
2. - RSQO
3. ADC_SAMPTX ’
4. v ADC_CTL1 ETERCP ETSRCB’
5. % DMA ~ D ADC_RDATA ’
6. SWRCSTB ~ Y Ve 0 A
Ty ADC_CTLO SME 1 g A n~ ADC
ADC_RSQO~ADC_RSQ2 T AW ADCONB 1 )
0 0" ~ ADC wihae Wa l A O
ADC_RDATA TA ! * EOCB 1A EOCIEB r "
T A I b 4 -~ ADC_CTL1 DMAB w 1A
ADC_CTL1 CTNE 3 T ¢ ! H : A
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1 &4. B
| | CH2 | | CH1 | | CH5 | | CH7 | | CH11| | CH16| | CH12| | CH17| | | CH2 | | CH1 |
o _]] ]
EOC |_|
||( W @ 1 , RL=T )ll
) D !
1. ADC_CTLO SMP  ADC_CTL1 DMAB y T
2. ADC_RSQx ADC_SAMPTx :
3. - ADC_CTL1 T ETERC ETSRCBH’
4. % DMA ~ @bD ADC_RDATA '
5. SWRCSTB ~ 1Y e 0’
6. EOC B1
7. Q0 EOC B A
1 65. N a
| |CH2| |CH1| |CH5| |CH7| |CH11| |CH2| |CH1| |CH5| |CH7| |CH11| |CH2|
o]l
EOC |_| |_|

ADC_CTLO DISRC B 1 - I a a A N
Y U nae l (nb 8) I ADC_RSQO0~RSQ2
W NeA v n ADC CTLO DISCNUM[2:0]# A
p 0 00 ~ ADC w ADC_RSQO0~RSQ2
T 0" na T LT A @ ! v
EOC B 1A EOCIE B 17 WeT A
1 66.
| | cH2 | | CcHL | | CH5 | | | cHY | | CH11| | CH16| | | CH12| | CH17| | | CH2 | | CcHL | | CcHs |
o ]| I I I
EOC H
||( W @ 1 , RL=7, DISNUM=. )ll

|:| Convert |:| Sample

1. ADC_CTLO DISRC®  ADC_CTL1 DMAB y T
ADC_CTLO DISNUM[2:0]8
ADC_RSQx ADC_SAMPTX ’

150



&

GigaDevice GD32E23x Y
4, ADC_CTL1 T ETERCBE ETSRCSB’
5. % DMA ~ P ADC_RDATA T ’
6. SWRCST B ~ 1Y W 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 e
v A ADC A4YG6Y v G v
ADC_STAT WDE B 1A WDEIE B 1 ¥ T AADC_WDHT
ADC_WDLT v vAp W Vb
ADC_CTL1 T DALB " AADC_CTLO RWDEN WDSC
WDCHSEL[4:0]8 ™ Y R A
10.4.7. O
ADC_CTL1 DAL 8 U] A
B T 12/10/88 A 6B
V_107. £2 O =~ 18 £0 O =~ 1®. B~8 [i4
1010 56 U A

107. A2 4

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

DAL=0

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

DAL=1

188. A0 ¢

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

DAL =0

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

DAL=1
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109. B8 o

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

DAL =0

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

DAL=1

1010 B6 ¢

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

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

DAL =1
10.4.8.
ADC g @ CK_ADC A v Ty ADC_SAMPTO
ADC_SAMPT1 SPTn[2:0]p A a “vya b Ao ~ 12
B Ne N = +12.5@ CK_ADC A
o]
CK_ADC = 28MHZ W 15 ©H W' “1.5+12.5%a CK_ADC
“ « 0.500usA
10.4.9. 0
0 " =1 Ty b ! A ! 0 ADC_CTL1
ETSRC[2:0F LA
1@3.ADC 0
ETSRC[2:0] 0 i}
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] o} i}
111 SWRCST p 0
10.4.10. D MA
DMA ~ "y ADC_CTL1 DMAP g ~ D I @
A ADC L W@ Y WeDMA ~ DMA i | Y
( ADC_RDATA I A
104.112. AD®
ADC_CTL1 TSVRENB 17 vy a D (ADC_IN16)  VReriNT
(ADC_IN17)A D Y ) AD F oA ADC
A D W 17.1pusA D b B TSVREN
By 1T 6 A
D F A w i i. " ¢ * o i
v b ( 45°C)Ap D G i, b
G A - a Wae D % @ Z
A
p A6  (Veeewt) b W@ " % 4 F ADC A VrerinT p
[ ADC_IN17 ~ A
a b ‘
1. D " ADC_IN16" l W 17.1us
2. B ADC_CTL1 T TSVRENB ™ g D
3. B ADC_CTL1 ADCON B ~ 0 ADC
4, 0 p D ¥ 1 Vtemperature“ Vl ‘E ¥ !
(°C) = {(V25 — Vitemperature) / Avg_Slope} + 25
Vs D 25°C I} 41T v 0 datasheetA
Avg_Slope b D A v 7T v a datasheetA
10.4.12. ~ Ne (DRES)
ADCNe "y ADC_CTLOT DRES[1:0]® A ¢ ' b
"7 yva Y Ne A+ ADCONPB 4 0 ~ k
DRES[1:0] v A v Ne - 104. b MNe tCONV
- y Ne tancA
164.b Ne tconv
DRES [1:0] tconv (ADC tconv (NS) tswpL(ADC tanc(ADC tapc(ns)
bits ) |” fabc=28MHZz" ) ) |" fabc=28MHZ"
12 12.5 446ns 1.5 14 500ns
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10 10.5 375ns 15 12 429ns
8 8.5 304ns 15 10 357ns
6 6.5 232ns 15 8 286ns

10.4.13. 3t B

) i "H Yi CPU A @ v @
0 © F¥FWa 168 A
i 'E FFIT°" N M v Y v 1 "H Y
ADC_OVSAMPCTL T OVSENB g ~ y v F uqe” &
Ne A Dou(n) ADC ¥ ne H™
2A00+TB 0 ¢ © 1117
) Ii"H Hew ' BY A N ADC_OVSAMPCTL
OVSR[2:0F y~ O v W 2x [ 256xA M §3uWe 8B
N ADC_OVSAMPCTL OVSS[3:0] A
1 "H W @ 20P (256*12F ) v A & @V T B vy
NeP v} We 3v°~ B G v 166 Bbwu v D
~ T A

1001 B¢ 168

19 15 11 7 3 0
1 20
| |
| |
| |
| |
| |
B | —»
| |
| |
| |
| |
115 11 7 3 0!
0"
‘ B T 168~ H B A
112" 58 § 4 vWaet 4 208 v 16 B v
A
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102" 5B § D
19 15 11 7 3 0
A 208 2 A C D 6
15 11 7 3 0
-0 svyyi’
58 1 1 5 6 6
166.6 N M Fv~© v ~F3LN M ON
A v 4 OxFFFA
166 N M Fv© v -
1B 2B 3B 4B 5B 6B
B 7B B [gB B
A B B B B B B
OVSS= OVSS= | OVSS=
OVSS= | OVSS=| OVSS= | OVSS=| 0OVSS= | OVSS=
0000 0111 1000

0001 | 0010 | 0011 | 0100 | 0101 | 0110

2x | OX1FFE | OX1FFE | OXOFFF | 0XO7FF | OXO3FF | 0xO1FF | OXOOFF | OX007F | OX003F | OX001F

4x | Ox3FFC | 0x3FFC |Ox1FFE | OXOFFF | 0XO7FF | OXO3FF | OXO1FF | OXOOFF | OXO07F | OXO03F

8x | OX7FF8 | OX7FF8 |0x3FFC|0x1FFE | OXOFFF | 0xO7FF | OXO3FF | OXO1FF | OXOOFF | Ox007F

16x | OXFFFO | OXFFFO | Ox7FF8 |Ox3FFC |0x1FFE | OXOFFF | 0xO7FF | OXO3FF | 0xO1FF | OXOOFF

32x |Ox1FFEO| OXFFEO | OXFFFO | Ox7FF8 |Ox3FFC | OX1FFE | OXOFFF | OXO7FF | OXO3FF | OXO1FF

64x |0x3FFCO|OXFFCO |OXxFFEOQ | OXFFFO | OX7FF8 | 0OX3FFC | Ox1FFE | OXOFFF | OXO7FF | OXO3FF

128x |0x7FF80| OXFF80 |OxFFCO | OXFFEO | OXFFFO | Ox7FF8 |OX3FFC | OX1FFE | OXOFFF | OXO7FF

256x |0xFFFOO | OxFFOO | OXFF80 |OXFFCO | OXFFEQ | OXFFFO | 0X7FF8 |0x3FFC | OX1FFE | OXOFFF

%o - bw [ @ ! T
G A Nea v’ e T Wae E Y
N X taoc = N X (tsmpL + tconv) to11-27
. ADC b
a - ADC b - A
A l
A p U 0 ADC
A -~
A -
A
7 ADCON=0 ~ "y 1 f G ADCON=1H [
A
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10.4.14. ADC

Y Nk Wa He 0 Y T

A l

A Hp

i T a P & ADCT A
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10.5. ADC
ADC " 0x4001 2400
10.5.1. (ADC _STAT)
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
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G ‘ STRC ‘ ‘ EOC ‘ WDE ‘
rc_w0 rc_w0 rc_w0
B /B
31:5 G G B v
4 STRC !
0
! p BA »pQ0 A
3:2 G G Bv A
1 EOC !
0
! p B A
p Q0  ADC_RDATA A
0 WDE Hp
o) Hb
1" Hp
A ADC_WDLT ADC_WDHT T )
Q0 A
10.5.2. L 0 (ADC_CTLO)
Z ' 0x04
B v' 0x0000 0000
7 (328 ) A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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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 0
‘ DISNUM [2:0] ‘ G ‘ DISRC ‘ G ‘ wWDSC ‘ SM ‘ G ‘ WDEIE ‘ EOCIE ‘ WDCHSEL [4:0]
w I\ rw I\ I\ rw rw
BB
31:26 G G By
25:24 DRES [1:0] ADCNe
00 128
01' 108
10 8B
11' 68
23 RWDEN ! a
(0} !
i\ ! a
22:16 G G B v
15:13 DISNUM [2:0] v
0 4 i DISNUM[2:0]+1A
12 G G BvA
11 DISRC !
0
1 a
10 G G ByvA
9 WDSC 7
0
1 )
8 SM
0
1 a
7 G G BvA
6 WDEIE WDET g
0T
' T a
5 EOCIE EOCT a
o T
T a
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4:0 WDCHSEL [4:0]
00000 ADC 0
00001' ADC
00010 ADC 2
01000 ADC
01001' ADC 9
10000 ADC 16
10001 ADC 17
* ADC - 16 17Noz [ D VRerinTA
10.5.3. L 1 (ADC_CTL1)
Z ' 0x08
B v' 0x0000 0000
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
‘ 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 111" B ‘1 ! A p B~ p
D A
21 G G BvA
20 ETERC ! 0a
0] ! 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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100 TIMER2 TRGO
101 TIMER14 CHO
110 T 11
11 »® 0 SWRCST
16:12 G G B v
11 DAL
o) Y B
1 B
10:9 G G B v
8 DMA DMA g
0 DMA
1 DMA a
7:4 G G By
3 RSTCLB %o B
p B %o A B A
0 %o A
1 %o A
2 CLB ADC %o
0 %o
1 %o
1 CTN
0
a
0 ADCON ADCA B O0f 1 ADCA B BY " b
i P18 B Q" A
0 ADC
1 a ADC
10.5.4. 0O (ADC_SAMPTO)
Z ' 0x0C
B v"' 0x0000 0000
7 (328 ) A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G SPT17[2:0] SPT16[2:0]
w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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B /B
31:24 G G B v
23:21 SPT17[2:0] & SPT16[2:0]
20:18 SPT16[2:0]
(00]0) y 15
oor 475
010 y 13.5
o011 y 28.5
100 4 41.5
101 4y 555
110 ¥ 71.5
111 y 239.5
17:0 G G B v
10.5.5. 1 (ADC_SAMPTl)
Z ' 0x10

B v' 0x0000 0000

7 (328 ) A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G | SPT9[2:0] ‘ SPT8[2:0] ‘ SPT7[2:0] ‘ SPT6[2:0] ‘ SPT5[2:1]
w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ SPT5[0] I SPT4[2:0] I SPT3[2:0] ‘ SPT2[2:0] ‘ SPT1[2:0] | SPT0[2:0]
w 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] a SPTO0[2:0]
23:21 SPT7[2:0] & SPTO[2:0]
20:18 SPT6[2:0] & SPT0[2:0]
17:15 SPT5[2:0] & SPTO[2:0]
14:12 SPT4[2:0] & SPT0[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 SPTO[2:0]
000 w15
001" w75
010 W 13.5
011 W 28.5
100 W 41.5
101" W 555
110 W 715
111 W 239.5
10.5.6. \' (ADC_WDHT)
Z ' 0x24
B v ' 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
‘ G WDHT [11:0]
1\
B /B
31:12 G G B v
11:0 WDHT [11:0] vy
"B oy vy A
10.5.7. Y v (ADC_WDLT)
Z ' 0x28
B v' 0x0000 0000
7 (328 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
\ s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G WDLT [11:0]
w
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B /B
31:12 G G By
11:0 WDLT [11:0] vu ooy
B oy vu o vA
10.5.8. | 0O (ADC_RSQO0)
Z t
B v' 0x0000 0000
7 (328) A
31 30 29 28 25 24 23 22 21 20 19 18 17 16
‘ RL [3:0] ‘ RSQ15[4:1]
w w
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]
w w w w
B /B
31:24 G G B v
23:20 RL [3:0] !
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. ! 1 (ADC_RSQ1)
Z L}
B v"' 0x0000 0000
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] & RSQO[4:0]
24:20 RSQ10[4:0] d RSQO[4:0]
19:15 RSQ9[4:0] & RSQO[4:0]
14:10 RSQ8[4:0] d RSQO[4:0]
9:5 RSQ7[4:0] & RSQO[4:0]
4:0 RSQ6[4:0] d RSQO[4:0]
10.5.10. | 2 (ADC_RSQ2)
Z L}
B v' 0x0000 0000
7 (328) A

31 30 29 28 26 25 24 23 22 21 20 19 18 17 16
‘ G ‘ RSQ5[4:0] ‘ RSQ4[4:0] ‘ RSQ3[4:1]

15 14 13 12 10 9 8 7 6 5 4 3 2 1 0
‘ RSQ3[0] ‘ RSQ2[4:0] ‘ RSQ1[4:0] RSQO[4:0]

w Rw w w
B /B
31:30 G G B v
29:25 RSQ5[4:0] & RSQO[4:0]
24:20 RSQ4[4:0] & RSQO[4:0]
19:15 RSQ3[4:0] & RSQO[4:0]
14:10 RSQ2[4:0] & RSQO[4:0]
9:5 RSQ1[4:0] & RSQO[4:0]
4:0 RSQO[4:0] © (0.9,16,17)Q~ ' B ne A
10.5.11. ( ADC_RDATA)

Z t
B v' 0x0000 0000
7 (328) A
31 30 29 28 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
RDATA [15:0] ‘
r
B /B
31:16 G G B v
15:0 RDATA [15:0]
B U o7 A
10.5.12. L (ADC_OVSAMPCTL)
Z ' 0x80
B v 0x0000 0000
7 328) A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
¢ |
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
G ‘ TOVS ‘ OVSS [3:0] OVSR [2:0] ‘ G ‘OVSEN‘
w w w w
B /B
31:10 G G B v
9 TOVS 0
B ) A
0 We 0 °
1 ¢ W 0" 0
~ OVSR[2:0] _
* ADCON=0 » H Q B( )A
8:5 OVSS [3:0] B
B D A
0000 b
0001 18
0010 26
0011 3B
0100 48
0101 5B
0110 6P
o111 76
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4:2 OVSR [2:0]

h)
(@

¢

>

000" 2x

001" 4x

010" 8x

011" 16x

100 32x

101" 64x

110 128x
111" 256x

‘7 ADCON=0 R~

0 OVSEN a
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11. © CMP”

11.1.
" b" 1 F 7 6 1/00" 37 . a A
- H” MCU TV w T MY p N~ H bu
TIMER 0 A
11.2. h
A 1
A ~ )
A aw -~ '
A @ ) Y N H"  bw =
~ 1/0 ’
~ 0253052075210 p a A’
A ¥ [ 1/Qo ’
A bu O F | :
A ¥ [ EXTIA
11.3. w
|7lr
1 11.
PA1D—17
PA4 D—flOO + out
PA5S O——101]  CMPOIP —————[0 toGPIO
CMPO 0
PA2 D_‘lll
Veernt/4 000l cmMPo_IM |2 L (o TIMER
CMPOPL
VReriNT/2 001
Vrernt*3/4  ————— 010
VReFINT —?

CMPOMSEL[2:0]

Vreent  1.2VA
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11.3.1.
L APB - bt PCLK A b SYSCFG Ng ™ B a B A
11.3.2. /O
Y A Y A
¥ b FA
0  Datasheet H - ¥y GPIO w [ /00 A
Fp [ N v "
A CMP F | -
A CMP F | T w
A CMP * [ OCPRE_CLRA
w3 b b~ 0 ¥ bw uw PCLK™ A
111CMP__ = F 3 CMP ~ FA
111 CMP - ¥
CMP
CMP - PA1
[1/0 PA4
PAO
CMP T ~ PA2
[ 110 PA4
PA5
VRerINT/4
CMP 1 - VREFINT/2
[p H” VRerINT*3/4
VREFINT
PAO
cMP F |
PAG6
1/0O
PA11
cMP F |
[ ]
EXTI
TIMERO_CHO
CMP ¥ [p TIMER2_CHO
H” TIMERO OCPRE_CLR
TIMER2 OCPRE_CLR
CMP ¥~
_ TIMERO BRKIN
Lg -
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