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GigaDevice
1-1. Co%M4e x
Cortex-M4 processor
Interrupts and Nested Cortex:d core
Power control Vectored
< > Interrupt [ <
Controller Floating Point
y (NVIC) Unit(FPU)
Wake-up f ¢ t
Interrupt y
Controller
(WIC)
Flash Patch Memory Wi tDﬁt‘? t
Breakpoint [ Protection [P Aa dchom <
(FPB) Unit(MPU) r(‘DV\;";‘)C‘*
A 4 A 4
vvy y
Serial-Wire
Or JTAG AHB Instrumentation Trace Port
DebugPort |[@— Accessport [@&®{ BusMatrix [ Trace Macrocell  [#—T¥9 Interface Unit
(SWDP or SWJ- (AHB-AP) (IT™) (TPIV)
DP)
A A A A
I I e I L
Serial-Wire or ICode DCode System CoreSight PPB APB Trace Port
JTAG Debug AHB-Lite AHB-Lite AHB-Lite ROM table Debug system Interface
Interface Data Data System intgrfa)ilce
interface interface interface
GD32®3xiX b 32 N a T @ h L H
H w A " WaeAHB aWeAHB He APB AAHB
€ e 7 ! A 1-1.  A#iB e 7 4 T o010
h "y AHB [ 1 "H h b~ Y
AHB t A
1-1. A#B e 7 1
IBUS |DBUS | SBUS | DMAO | DMA1
FMC-I 1
FMC-D 1 1 1
SRAM 1 1 1 1 1
EXMC 1 1 1 1 1
AHB 1 1 1
APB1 1 1 1
APB2 1 1 1
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1-1. A4HB e 7 “AHB vz aeh “Nezw'| BWS
DBUSS BUS MAODMAAI BUSor M4 ) “ 6Cf9 M (0x0000
000®x 1FFF TFOF FoF) ADBUSCor ?-M% T GwW
O “yin M A~ SBUSCor #-M4 6 D

O a ¥ Oy i v A M~ p SRAWM M
ADMAODMANe2 DMAODMA1l [ A
AHB 3 vz @l ~ Netu' FMAAFME@aSRAMEXMEAHBAPBI1
AP BAF M@ O L D) * FM@ U ASRAM
2t 0 O AEXMC o L AAHB AHB AHB ~
APB1APB?2 APB H APB AH APB APB A
APB1b L gMHzAPB2ben -~ U_oc v 1 6\H zA

3 AHB Y A

27



GigaDevice

G

D32F403xXY

1.3.

1-2. G D8 @&xk
TPIU SWIITAG —1 PORPDR
2 Flash
a :‘> as! Flash
ARM Cortex-M4 @ tbus Memory ME;SO T
Processor ] :> Controller Y | Fmax168MHz
Fmax:168MHz g Dbus i
[9)
LDO
(2]
¢ FMC ‘USBFS‘ CRC ‘ RCU ‘ SDIO = B
NvIC € | Maste Slave| AHB Peripherals
):E Ll IRC
GPDMA12chs K= @ SRAM > 8MHz
Master] = Controller SRAM
15 Slavef
B - HXTAL >
[ exvc K= AHB to APB AHB to APB + 325MHz €
Slave Slavd Bridge2 Bridge 1
L
\ ] LVD
Interrput request — —
Slave Slave
12-bit TIMER2~3
E————
SAR ADC ADCO-2
SPI1~2/ |
le »  EXTI 1251~2 ]
CPIOA USART1~2 >
le » 12C0
T
o @
< » GPIOC it e 12c1
al
g 3
< > GPIOD i g,‘: FWDGT
o
g £
e 5 S RTC
< > GPIOE z z
DAC
K— TIMER5-6
K—N UART3~4
K—> CAN1
e e
11~13
(—>]  ‘cTc
Ar MCor ?-M4& 1] T Y a € 0 9 v [ U A
D0 B 6 U P b A v - U
- | / © W e GB HPpA Cor P-M&
- Yy 32 A Ty, Y b Pt 5] i
Cor P-M& L ® H U A v T W Ne Ar ®
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TP b

Cor ®-M& \l A T 16 Ne L
A _12. GD8B8RFxx B 04 LGD32M3xX b U]
7 aASRAM it ® gy M As M e Ne 3,1 KB iy
Ty @ A
1-2. GD8R2Fxx » o
gy M
OxA000 0000 - 0XA000 OFFF EXMC - SWREG
0x9000 0000 - OX9FFF FFFF EXMC - PC CARD
RAM AHB3 0x7000 0000 - OX8FFF FFFF EXMC - NAND

0x6000 0000 - OX6FFF FFFF EXMC - NOR/PSRAM/SRAM
0x5000 0000 - 0x5003 FFFF USBFS
0x4008 0000 - OX4FFF FFFF G
0x4004 0000 - 0x4007 FFFF G
0x4002 BCOO - 0x4003 FFFF G
0x4002 B0O0O - 0x4002 BBFF G
0x4002 A00O0 - 0x4002 AFFF G
0x4002 8000 - 0x4002 9FFF G
0x4002 6800 - 0x4002 7FFF G
0x4002 6400 - 0x4002 67FF G
0x4002 6000 - 0x4002 63FF G
0x4002 5000 - 0x4002 5FFF G
0x4002 4000 - 0x4002 4FFF G
0x4002 3C00 - 0x4002 3FFF G
0x4002 3800 - 0x4002 3BFF G
0x4002 3400 - 0x4002 37FF G

AHB1
0x4002 3000 - 0x4002 33FF CRC
0x4002 2CO00 - 0x4002 2FFF G
0x4002 2800 - 0x4002 2BFF G
0x4002 2400 - 0x4002 27FF G
0x4002 2000 - 0x4002 23FF FMC
0x4002 1CO00 - 0x4002 1FFF G
0x4002 1800 - 0x4002 1BFF G
0x4002 1400 - 0x4002 17FF G
0x4002 1000 - 0x4002 13FF RCU
0x4002 0CO00 - 0x4002 OFFF G
0x4002 0800 - 0x4002 OBFF G
0x4002 0400 - 0x4002 O7FF DMA1
0x4002 0000 - 0x4002 03FF DMAO
0x4001 8400 - 0x4001 FFFF G
0x4001 8000 - 0x4001 83FF SDIO

APB2 0x4001 7C00 - 0x4001 7FFF G
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0x4001 7800 - 0x4001 7BFF G
0x4001 7400 - 0x4001 77FF G
0x4001 7000 - 0x4001 73FF G
0x4001 6C00 - 0x4001 6FFF G
0x4001 6800 - 0x4001 6BFF G
0x4001 5C00 - 0x4001 67FF G
0x4001 5800 - 0x4001 5BFF G
0x4001 5400 - 0x4001 57FF TIMER10
0x4001 5000 - 0x4001 53FF TIMER9
0x4001 4CO00 - 0x4001 4FFF TIMERS
0x4001 4800 - 0x4001 4BFF G
0x4001 4400 - 0x4001 47FF G
0x4001 4000 - 0x4001 43FF G
0x4001 3C00 - 0x4001 3FFF ADC2
0x4001 3800 - 0x4001 3BFF USARTO
0x4001 3400 - 0x4001 37FF TIMER7
0x4001 3000 - 0x4001 33FF SPIO
0x4001 2C00 - 0x4001 2FFF TIMERO
0x4001 2800 - 0x4001 2BFF ADC1
0x4001 2400 - 0x4001 27FF ADCO
0x4001 2000 - 0x4001 23FF GPIOG
0x4001 1CO0O0 - 0x4001 1FFF GPIOF
0x4001 1800 - 0x4001 1BFF GPIOE
0x4001 1400 - 0x4001 17FF GPIOD
0x4001 1000 - 0x4001 13FF GPIOC
0x4001 0COO0 - 0x4001 OFFF GPIOB
0x4001 0800 - 0x4001 OBFF GPIOA
0x4001 0400 - 0x4001 O7FF EXTI
0x4001 0000 - 0x4001 O3FF AFIO
0x4000 CCO0O0 - 0x4000 FFFF G
0x4000 C800 - 0x4000 CBFF CTC
0x4000 C400 - 0x4000 C7FF G
0x4000 C000 - 0x4000 C3FF G
0x4000 8000 - 0x4000 BFFF G
0x4000 7C00 - 0x4000 7FFF G
APB1 -
0x4000 7800 - 0x4000 7BFF G
0x4000 7400 - 0x4000 77FF DAC
0x4000 7000 - 0x4000 73FF PMU
0x4000 6CO00 - 0x4000 6FFF BKP
0x4000 6800 - 0x4000 6BFF CAN1
0x4000 6400 - 0x4000 67FF CANO
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H M

0x4000 6000 - 0x4000 63FF CAN SRAM 512 bytes
0x4000 5C00 - 0x4000 5FFF G
0x4000 5800 - 0x4000 5BFF 12C1
0x4000 5400 - 0x4000 57FF 12C0
0x4000 5000 - 0x4000 53FF UART4
0x4000 4CO00 - 0x4000 4FFF UART3
0x4000 4800 - 0x4000 4BFF USART2
0x4000 4400 - 0x4000 47FF USART1
0x4000 4000 - 0x4000 43FF G
0x4000 3C00 - 0x4000 3FFF SPI2/12S2
0x4000 3800 - 0x4000 3BFF SPI1/12S51
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 1CO00 - 0x4000 1FFF TIMER12
0x4000 1800 - 0x4000 1BFF TIMER11
0x4000 1400 - 0x4000 17FF TIMERG6
0x4000 1000 - 0x4000 13FF TIMERS
0x4000 0CO00 - 0x4000 OFFF TIMER4
0x4000 0800 - 0x4000 OBFF TIMERS3
0x4000 0400 - 0x4000 O7FF TIMER2
0x4000 0000 - 0x4000 03FF TIMER1
0x2007 0000 - Ox3FFF FFFF G
0x2006 0000 - 0x2006 FFFF G

SRAM AHB 0x2003 0000 - 0x2005 FFFF G
0x2001 8000 - 0x2002 FFFF G
0x2000 0000 - 0x2001 7FFF SRAM
Ox1FFF F810 - Ox1FFF FFFF G
Ox1FFF F800 - Ox1FFF F8OF Option Bytes
Ox1FFF B0OOO - OX1FFF F7FF Boot loader

Code AHB
Ox1FFF 7A10 - Ox1FFF AFFF G
Ox1FFF 7800 - OX1FFF 7AOF G
Ox1FFF 0000 - Ox1FFF 77FF G
Ox1FFE C010 - OX1FFE FFFF G
Ox1FFE C000 - Ox1FFE COOF G
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gy M
0x1001 0000 - OX1FFE BFFF G
0x1000 0000 - 0x1000 FFFF G
0x083C 0000 - OXOFFF FFFF G
0x0830 0000 - 0x083B FFFF G
0x0800 0000 - 0x082F FFFF Main Flash
0x0030 0000 - OXO07FF FFFF G

0x0010 0000 - 0x002F FFFF
0x0002 0000 - 0x000F FFFF

Aliased to Main Flash or Boot

loader
0x0000 0000 - 0x0001 FFFF
1.3.1. B b
wui A - Qo b Y Cor M4« LyWe Y i b B
w A U T uHaG@ B B M ~ Ne¢BcgSRAM TAB M
O # ™ @ [ O B M @B A
! E vE MT @ v [B M A

bit word_addr =bit_band_base +(byte(dfif set] 3:

[ T
A bit_word_addr [B M # O v ’
A bit_band_base £ M ’
A byte offset BV z ’
A bit_number T B (0-7A
o~ 0x2000 0201 ,~ Bz M ‘
bit_word_addr = 0x2200 0000 + (0x2Q012 32) +
0x2200 4@1G° HOx2000 072800w (. 0x2200
401C b H SRAMOX2000 0200 v 0x0Dx @&0
1.3.2. 't SRAMUD
GD3 2P 3 xix L ¥t SRAM 0x2000° 0000 12KHR
av "~ 16~ yi "~ 32" A
1.3.3. s FLASHD
GD32® 3 xx L L St FLASH ~ Yy ANe ‘
A 3072KBh FLASH 0
A 18KB (boot loader)H o
A ) A
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a L ~FMC A
1.4.
GD3 2P 3 xix L L33 Y BOOTMBOOT1 -
1-3. A Ha ) B @CK_SYS( )
e A A " Ny o B B
BOOTMBOOT1 AW H @ TR Gi T A
1-3.
Bootl Boot0
h FLASH X 0
0 1
5 SRAM 1 1
' l B " Ar ®Cor ?-M4 ®wrcox0000 0060 v~ Pr
0x0000 0004 19 v C o A
“hFLASH -~ c0x0800 MOOW ~ o
) GOX1FFF FoO& - [ o - c0x0000"A0:(00
SRA MU 0x2000" 0000 w Ny A T
A a NVI C z [ SRAMA
~ Bootloader O ~ 6 FLASH A GD32F403xx
~ 0 FlashA”™ Y 2@ USART o (USARTO-
[PA9 PA10]a USART1-[PD5 PD6])  %USB o (PA9 PA1l PA12) & GD32F403xx |
ao A

33



&

GigaDevice GD32F40 3 x XY
1.5.
T o H 96 W | D BcFl asth H TA
986 Wl DKy 1V T VR VA « B R W Ne A
1.5.1. o H

"Ox1FFF FT7EO

T vEN T b A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
SRAM_DENSI TY[15: 0]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FLASH_DENSI TY[15: 0]
r
B /B
31:16 SRAM_DENSITY[15: SRAM
0] Y p 't SRAM ~ Y Kbytesu 1 B A
o ' 0x0008  8KbytesA
15:0 FLASH_DENSITY[15 FLASH [
:0] v p FLASH U “ Y Kbytesw ¥ B A
b ' 0x0020  32KbytesA
1.5.2. WlD9e "~
"0Ox1FFF8 FT7E
i vEA b A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
UNI QUE_I1 D[ 31:16]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
UNI QUE_I D[ 15: 0]
r
BB
31:0 UNIQUE_ID[31:0] W D

"Ox1FFF F7EC

T vEA b A
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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

UNI QUE_ID[47:32]

r

B /B
31:0 UNIQUE_ID[63:32] @ ID
"Ox1FFF F7FO
T vEA b A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
UNI QUE_1 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] @ ID

1.6.

"0x4002 103C

Py Ox0000 O0OO0O

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 ‘ CEE ‘ G
w
B /B
31:8 G G Bv A
7 CEE )
0
1
6:0 G G BvA
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GigaDevice
2. L ~ FMC”
2.1.
L~ FMC = 3 w A 256K p- CPU
) AFMB 3 Ny “yYi 32 16N /B b A
2.2. h
A 3M " 6 U o :
A |k 256K p~ CPU D v “CPU 0§ o
A ch 0O ¢ 512KB GD32F403xX |- 512KB v " bank0”
T H " bankl™ T’
A banko w 2KB" bankl W 4KB
A 326 /168 N /B - [
A w 16 ) ) '
A B T 6 v | L T
A i néG v o) ’
A G v QO bA
2.3. w
2.3.1.
ch U b 6512KBD3 20 X x Ww2KB eh O
b G651KRB GD3 2P 3 x& =H ' k512KB W “bankP
H " bankTAi TbankO Ww2KBbank1
Ww4aKBh O Ty A 2-1.GD3 2® 3 x X
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2-1.GD3 2P 3 x X

0 0x0800 0000 - 0x0800 07FF 2KB
1 0x0800 0800 - 0x0800 OFFF 2KB
2 0x0800 1000 - 0x0800 17FF 2KB
h O 255 0x0807 F800 - 0x0807 FFFF 2KB
256 0x0808 0000 - 0x0808 OFFF 4KB
257 0x0808 1000 - 0x0808 1FFF 4KB
895 0x082F FO0O - 0x082F FFFF 4KB
H Boot loader
GD32F403xx y Ox1FFF B00O0- Ox1FFF F7FF 18KB
- - Ox1FFF F800 - Ox1FFF F80F 16B
*'H (* =, boot loader b A
2.3.2. b
" Y'E o W A 0 o Neza CPUI BUS
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GigaDevice
DBUS A
2.3.3. FMC CTLX
B " FMC_CTLO ~ LR wiA ® FMC_KEYO0 Q-
0x4567001x2B3DEF89 KR FMC_CTLO AW Q b “FMC_CTLO
L K8 p O0A" Y ) FMC_CTLO LK wilP
FMC_CTLO Aky FMC_KEYO b w LK 1 ¢
FMC _CTLO" 0We A
FMC_CTLO OBP& OBER FMC_CTLO W - H
A w 3 H Q B FMC_OBKEY ® Q" 0x45670123
OXCDEF89AB »®» FMC_CTLO OBWNE 1A "y FM_CTLO
OBVENR 0 FMC_CTIOBPEG OBERA
ch U 6512KBD3 2P 3XxKMC_CTLO bankO
b FMC_CTL1 bank1Q BAFMC_CTL1
L FMC_CTE® FMC_K®RY1 1~ FMC_CTL1A
2.3.4.
FMC w a h U p A W A W Y -
b i T p AFMC n'
1. G FMC_CTLx b 6 ’
2. FMC_STATx BUSYP o ¢ Q * BUSYB w T
$ b " BUSYB T wO
3. B FMC_CTLx PERS ’
4. " OX08XX XXXX™ Q [ FMC_ADDRX ’
5. FMC_CTLx STARTE 1 © D [ FMC
6. D * FMC_STATX BUSYP (O
7. “ a DBUS wA
w ~ FMC_STATx ENB® BA FMC_CTLx ENDBE
I tFMC 0WeT A v GQ~ Tt
0 o TP W A "IN FMBY Ky
¥ As W - (oYe! b A FMC_CTLx ERIE
B B~ b 0 PE T AT F " FMC_STATX

WP ERR o T 0 A_2-1. b v b A

39



e GD32F40 3 x XY

GigaDevice

2-1. b
FMC_CTLx
BUSYB B
B PERB ~
FMC_ADDR
TQ"
\d
B STARTB - 0
o]
V‘
BUSYB B
ch U G 51 2 K BD32F403xX FMC_STATO i bank0
b “FMC_STAT1 bankl b A bankl b b  bank0
b 3 A iy néG /1~ bankl iy Q
FMC_ADDR1 FMC_ADDRO A
2.3.5.
FMC t = w ya o h U p A FMC_CTLO T MER
L . b 6 BankO FMC_CTL1 TMERw 1 ~ b 6
Bank1 FMC_CTLO FMC_CTL1 TMERw 1 ~ b ¢ A
b~ [ n
1. G FMC_CTLx b G '
2. FMC_STATx BUSYE i u O
3. i Bank0® B FMC_CTLO MERB A i Bankl™ B
FMC_CTL1 MER® A - B FMC_CTLO FMC_CTL1
MERSB ’
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GigaDevice

4. FMC_CTLx STARTR 1 © 5 [ FMC
5. ) * FMC_STATX BUSYE (O
6. “ a DBUS wA
w ° FMC_STATX ENDFP B A FMC_CTLx ENDIEB
I FMC 0WeT A 6 B w OXFFFF_FFFF ~ y
SRAMT a i FMC b A
ch U G 51 2 KBD32F403xx bank1 bbb bankO
b 3 A
2-2 b ey b A
2-2. b
FMC_CTLx
BUSYB B .
B MERB

A 4

B STARTPE ™ 0
5

4

BUSYB B
2.3.6. h O
FMC t W@ 328 /168 N B woT k h U p A b a
\ 78
1. G FMC_CTLx b 6 '
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2. FMC_STATX BUSYB { w O
3. B FMC_CTLx PGB’
4. DBUSQW @ 32° /168 N | ~ OX08XX XXXX™
5. ) * FMC_STATX BUSYE (O
6. “ a DBUS wA
h O w  “ FMC_STATx ENDFE B A FMC_CTLx ENDIE
B ' FMC O0WweT A - N b
A - QWe OxOv~ FMC_STATx
PGERRS T b © QP uwOx0 T 4a
37y ~As W v e 6 G T
bw wf FMC_STATX WPERRE w B A H 7 FMC_CTLx
ERRIEB " FMC 0 W b T A T F T "y
FMC_STATxX PGERRF WPERRB o W 0 A _ 23 b
vh O b A
2-3. b
FMC_CTLx
B PGB
Y
DBUSQ"~ Al
v:
BUSY B,
ch U G 51 2 KBD32F403xxX bank1 bt bankO b
3 A
* CPU - - b A
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GigaDevice
2.3.7. -
FMC b 30 @ w A T~ A~ n o
1. G FMC_CTLO b 6 ’
2. FMC_STATO BUSYB § w O
3. FMC_CTLO " be’
4. FMC_CTLO OBWENP 1
5. B FMC_CTLO OBERS '’
6. FMC_CTLO STARTE 1 0 ~ o [ FMC
7. D * FMC_STATO BUSYP O
8. “ a DBUS wA
- w  ~ FMC_STATO ENDFE B A FMC_CTLO
ENDIEB I FMC (0WaeT A
2.3.8. -
FMC ¢ Q w k ~ p A7 8 ~ A 7
v A v k " FMC * A
b v A
1. G FMC_CTLO b 6 ’
2. FMC_STATO BUSYB { w O
3. FMC_CTLO " be’
4. FMC_CTLO OBWENP 1
5. B FMC_CTLO OBPGB ’
6. DBUSQW @ 32° /168 N [ ’
7. D * FMC_STAT BUSYP (O
8. “ a DBUS wA
- w ~ FMC_STATO ENDFE B A FMC_CTLO
ENDIEB I FMC 0WeT A - N b
A - QWe OxOv~ FMC_STATO
PGERRSP T b T Qp wOx0 T Aaq
37y ~ A
2.3.9. -
B - v [FMC_GBATFMC_WP ~°~
A" T’ 07T A 7 v "
- bY ~ FMCOBSTAT OBERRS 1T ” L "
0 x AF” 0 WOXxFEFOBERRF b B A 2-2.
A
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GigaDevice
2-2.
Ox1fff f800 SPC i nG v
0xA5 G
OxA5 Kvv' G
Ox1fff f801 SPC_N SPC
Ox1fff {802 USER [7:4] G
[3] BB
o) weh O * ° bankl - T
bankl ~ ~ t € bank0
1 weh O - ( bankd0 * A
[2] nRST_STDBY
o) : B b ~ '
1 - b B A
[A] nRST_DPSLP
o) : B b "
1 ~ 1 B
[0] nWDG_HW
0} P a w
T P a w
Ox1fff f803 USER_N USER v
Ox1fff 804 DATA[7:0] y 7[ 08
Ox1fff f805 DATA_NJ[7:0] DATA v 7[O08
Ox1fff 1806 DATA[15:8] y 15[ 8p
Ox1fff {807 DATA_N[15:8] DATA v 15[ 8p
Ox1fff f808 WP[7:0] /I G v T7[O08
0 G
G
Ox1fff f809 WP_N[7:0] wpP v 7[O08
Ox1fff f80a WP[15:8] / G v 15[ 88
Ox1fff f80b WP_N[15:8] wpP v 15[ 88
Ox1fff f80c WP[23:16] / G v 23] 168
Ox1fff f80d WP_N[23:16] wpP v 23[ 168
Ox1fff f80e WP[31:24] / G v 31[ 248
WP[30:24]: @ bif 4KB G A 0B E
4KB ¢ Ty A 318 |k 124KB
G A
WP[31]: 318" Yl Ne G A
Ox1fff f80f WP_N[31:24] WP v 31[ 248
2.3.10. / G
FMC G w "y bA FMC G
b f FMC_STAT WPERRS® 1A WPERRB 1r
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GigaDevice
FMC_CTL ERRIEB 3 1 a T "FMC  ® bE T
cru AT WP[31:0] Bu 0 YV @ 3 G w A -
&Y b~ G w A - WP
(A BaH A
2.3.11. nG
FMC:. 3uWe nG w 0 Aw "y G ) p QI
b A
G ) SPC 4wO0x5AAS By ~ G
n G Ah O 7 Ty b A
G ' SPC VUKy OX5AAbLy” BY ~ n
G A v k T MCU W JTAG/ SWD
. : B q Bya k G A nG 4" h
o , 9 f F4KB 6 /I G nA n
( SRAWM ° ~“YyYictboot Moader' N h O b A
' W h o0~ 7 A ' W h O
b "FMC_STAT WPERR 1Ap nw "~y °
bt Ty nG w A SPC Ww0x5AAS5
nG w - 0w b A

45



&

GD32F40 3 x XY

GigaDevice
2.4. FMC
FMC ‘' 0x4002 2000
2.4.1. ( FMC_ WS)
Z ' 0x00
B v 0x0000 0000
7 ( 32
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
\ c
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G WSCNT[2:0]
B /B
31:3 G G BvA
2:0 WSCNT[2:0]
p 1 0 FMC_WSEN WSENSP 1 WSCNTH A
000 b w
oor v le
010 v 2@
011~111 G
2.4.2. ( FMC_KEYO0)
Z ' 0x04
B v ' 0x0000 0000
7 ( 32
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
KEY[31:16]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
KEY[15:0]
B /B
31:0 KEY[31:0] FMC_CTLO
B p QA
Q v [ KEY[3L:0] Y FMC_CTLO A
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2.4.3. b " FMC_OBRKEY

Z ' 0x08
B v 0x0000 0000
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o 0Ox0000A0004
B
0 Y Wk W HPD " de B
A B~ POWER_RSTNn™’
A B~ NRST
A 0 " WWDGT_RSTn™’
A " FWDGT_RSTn™ '
A Cor oM« T B L T SYSRESETREQB8W_RSTn
A NRST_STDBY w0 ¢ ~ * B
" OB_STDBY "RSTn
A NRST DPSLP w0 ¢ ~ * B
" OB_DPSLP_RSTn™ A
B B =,SW-DP L M H i¢ N p IPA
Bl D G e B p - 20¢ 9 I A
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5-1 B
NRST é
WWDGT_RSTH——— 20 us
FWDGT_RSTh————— ' o ¢
SW_RSTn
OB_STDBY_RSTn
OB_DPSLP_RSTn
M B
Y AH®B H W O M B 12 M L T BKPRBTO1 8a
M B~  Vbbp Vsah |||= W~ Voo Veaid “A
5.2. Ly "H ccCTL”
5.2.1.
LYy "H v W | w 7 Wep 8MRC ~ IRC8M™ AW
@p 48MRC ~ IRC48M™ a W @ ' ® HXTAL” aWa p
40K RC ~ IRC40K™ aW @ v r © LXTAL™Y: @ ~ PLL"a
W @ HXTAL a Ne & A
AHBaAPB Cortex®-M4 ~ CK_SYS™ Y IRC8Ma
HXTAL PLLA "y [ 168MHZzA
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5-2.

CK_IRC48M
P! CK_CTC
48 MHz
IRC48M 48 Mhz
CK48MSEL
USB OTG 1) CK_USBFS
— Prescal
T (to USBFS)
L
= rigass v

CK_IRC8M

8 MHz

*2,3, AHB CK_AHB CK_EXMC
IRC8M k i KSYS Prescaler  [168 MHz max =
16EMHz max | 115 519 EXMC enable (to EXMC)

PLLPRESEL
CK_IRC48M 1 How
AHB enable (to AHB bus,Cortex-M4,SRAM,DMA FMC)
cK_csT

e Montor (to Cortex-M4 SysTick)

FCLK
PREDVOSEL
CK_HXTAL (free running clock)

APBL CK_APB1

p——  Prescaler PCLKL
+1,2,4,8,16 84 MHz max to APBI peripherals

Peripheral enable

8,9,10& TIMER2,3,5,6,11,
*8,9,. .
hie20 CK_PLLL 12,13 i{(APB1 K TIMERX
L prescale =1)x1 TIMERxX
PL else x2 enable 1o TIMERL,2,3.4,
56,11,12,13
1,236 PLLIMF
15,16 CK_I2S APB2 CK_APB2
8.14,16, CK PLL2 $——  Prescaler PCLK2
PREDV1 18.32,40 = +1,248,16 0 APB2 perphetals
PLL2
12SU2SEL Peripheral enable
PLL2MF TIMER0,7,6,9,10
L if(APB2 prescale
i ‘ :1)':(1 CK_TIMERX
elsen? TIMERX -
CK_RTC
it o ~ > enable TIMER0,7,8,9,10
(10 RTC) pros
10 Prescaler ADCPSC[3]
2468121
6 0] CK_ADCx to ADCO,1,2
RTCSRC[1:0]
40 KHz {1:0] CK_FWDGT J pryyT—
ADC
e (lo FWDGT) L——  Prescaler
+5,6,10,20
00x NO CLK
0100/ CK_SYS
EZ' < CK_0uT0 o101} CK_IRC8M
o119 CK_HXTAL
o11—————"72_}— oK PLL
1000] CK_PLLL
10—z }—cK_PLL2
1019 EXTL
011y CK_PLL2

CKOUTOSEL(3:0]

Ne "y AHBA APB2 APB1 A AHBa APB2a APB1
Nez w 168MHza 168MHza 84MHzA RCU AHB "~ HCLK™ 8Ne b uw Cortex
SysTick” A SysTick L -7 3t AHB
" HCLK~ b w SysTick A

ADC APB2 23 43 63 83 123 16Ne AHB 53 63 103 20Ne -
| RCU_CFGO RCU_CFG1 ADCPSCB A

TIMER CK_APB1 CK_APB2  Ne - APBX x=0 1" Ne bul
t TIMER uw CK APBX x=0 1= HOA

USBFS CK48M LA RCU_ADDCTL CK48MSEL1
PLL48MSELB ™ y CK_PLL IRC48M A w CK48M A

CTC IRC48M L CTCY "H " vy IRC48M N A
12S CK_SYS PLL2*2 t~ RCU_CFG1 I2SXSEL A

RCU_BDCTL RTCSRCP *~ RTC Y LXTAL a IRC40K
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HXTAL 128Ne  t ARTC HXTAL 128Ne A u Y 1.2V
A - A ARTC IRC40K  Aw * Vop l
A ARTC LXTAL  Aw Voo Vear l A A
FWDGT * ~ FWDGT L IRC40K  Awu A
5.2.2. h
A 4] 32MHz ' " HXTAL™’
A p 8MHzRC ~ IRC8M™ ’
A p 48MHzRC ’
A 32768Hz v r © LXTAL™’
A p 40KHzRC ~ IRC40K™’
A PLL HXTALa IRC8M IRC48M
A HXTAL A
5.2.3. w
r " HXTAL
4[ 32M r - Y L Y A r
H @ HXTAL A r A
5-3. HXTAL
OSCIN OSCOUT
I|:|I
1L
Crystal
c1—— -_—— 2
HXTAL Ty L RCU_CTL HXTALEN® T L
RCU_CTLT HXTALSTBE A -
W B p 06106 F A Y N A HXTAL
v T RCU_INTT T a B HXTALSTBIE® 6106w
* T A “ HXTAL "y b PLL ~ A
L RCU_CTL HXTALBPS HXTALENE 671 @ A
~ TH” OSCIN OSCOUTG v 5-4. JHXTAL A
* CK_HXTAL 6 ~ OSCIN A
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5-4. 1} HXTAL

OSCIN oscour

—5 %

p 8M RC "1 RC8M
p 8MHzRC v IRC8M  ~ 8MHz - 3 CPU
i Aw A IRC8MRC b K v ) p Loy
A IRC8MRC Y L " RCU_CTL™ T IRC8MEN
B -7 AL RCU_CTLT IRC8MSTBE IRC8Mp RC
A IRC8M gy HXTAL A T RCU_INTT
T a PIRCSBMSTBIE 616IRC8BM Yy -~ ¥ WeT AIRCBM 3~
b PLL ~ A
N ¥ %IRC8M “p _ HXTAL A Ty
a ) _ @ b A
HXTAL  PLL Y Y C v
C A * pw LIRCBM Db A
p 48M RC "1 RC4™8 M
p 48MHzRC - IRC48M  ~ 48MHz ~ a USBFS
" IRC48M b K v ) pu Lo, W v A
IRC48M RC Ty RCU_ADDCTL T IRC48MENS S\
RCU_ADDCTL T IRC48MSTBE p  48MHz RC A
RCU_ADDINT T T a PIRC48MSTBIE 616IRC48M y -~ 7
WeT AIRC48M "~ Awu USBFS A
N w  %IRC48M Yo b %A w USB
48MHZ 500ppm~ A CTCY "H . 3, W p " y w
IRC48M [ A
Phase | ocReédll oop
CL | Tp e * PLL PLLI PLL2A
PLL™ y RCU_CTL T PLLENB * 7 ARCUCTL T
PLLSTBS PLL A RCU_INT T T a B PLLSTBIE
616PLL Y ~ ¥ WeT A
PLLT Y RCU_CTL T PLLIENS * 7 ARCUCTL T

PLL1STBE PLL1 A RCU_INT T T a B
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PLLISTBIE 61 6PLLL Yy ~ ¥ WeT A
PLLZ™ y RCU_CTL T PLL2ENG * 7 ARCUCTL T
PLL2STBB PLL2 A RCU_INT T T a B
PLL2STBIE 616 PLL2 Yy ~ ¥ WeT A
~ Deepsleep/Standby HXTAL [ " HXTALA v
- “virePLL T A
Y r “ LXTAL
LXTAL W a W 32.768kHz v r " L WaV
wof %o A LXTAL Ty M L " RCU_BDCTL™ T
LXTALENB 7T A wm L RCU BDCTLT LXTALSTBSB
LXTAL A T RCU_INTT T a B LXTALSTBIE 616
LXTAL Yy ~ ¥ WeT A
M L RCU BDCTL LXTALBPS LXTALENP 671 @
A CK_LXTALL [ OSC32IN :i: H™ % A
Pp 40K RC "1 RC40K
IRC40Kp RC Vavyw b D~
40kHZ w L AIRC40K RC Ty B/
RCU_RSTSCKT IRC40KENS 7 A B RCU_RSTSCK
T IRCA0KSTBS IRC40K A B/ RCU_RSTSCK
T T a B IRC4OKSTBIE 616IRC4OK Yy ~ ¥ WeT A
" CK_SYS
B~ IRC8M Au CK_SYS ©q 0 RCU CFGO™ T
i BSCS yvy® W HXTAL CK PLLA SCS v i~
a | [ A Ve PLL
by - b A A
HXTAL " CKM
L RCU_CTLT HXTAL a B CKMEN HXTAL Y a w
A w HXTAL -~ a ~  HXTALA AW [ HXTAL
* HXTAL ° T RCU_INTT HXTAL T B CKMIF
610 HXTAL Hp A @ 0 T Cortex-M4 b~ T NMI A
HXTAL b “PLL RTC * HXTAL Ba IRC8My v
PLL N * RTC A
Fw
Fw ¥ 3MHz[ 168MHz A 0 RCU CFGO" T

CK_OUTO0 B CKOUTOSEL b H™ A GPIO
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w /0 AFIO” H™ A
5-1. ¥0
FO B
00xx NO CLK
0100 CK_SYS
0101 CK_IRC8M
0110 CK_HXTAL
0111 CK_PLL/2
1000 CK_PLL1
1001 CK_PLL2/2
1010 EXT1
1011 CK_PLL2
A L
A "~ RCU DSV" T DSLPVS[2:.0F ~ Yy
¥ 1A
5-2. hiz2v 4
DSLPVS[2:0] 4°
000 1.0
001 0.9
010 0.8
011 0.7

L1.2v
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5.3. RCU
R "0x4002 1000
5.3.1. L " RCU_CTL
Z ' 0x00
B v "' 0x0000 xx83 x H
Ty 88~ AN " o168 ~ 328 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PLL HXTALB |HXTALST | HXTALE
G PLL2STB | PLL2EN |PLL1STB| PLL1EN | PLLSTB G CKMEN
EN PS B N
r w r w r w w w r w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IRC8MST
IRC8MCALIBJ[7:0] IRC8MADJ[4:0] G IRCSBMEN
B
w r w
B /B
31:30 G G Bv A
29 PLL2STB PLL2 B
p 1 PLL2 ¥
0 PLL2
1 PLL2
28 PLL2EN PLL2 g
p B B PLL2 Ay B b B A ~
) B
0 PLL2 ~
1 PLL2
27 PLL1STB PLL1 B
p 1 PLLL ¥
0 PLL1
1" PLL1
26 PLL1EN PLL1a
p B B PLL1 Ay B b B A ~
p B A
0 PLLL ~
1 PLL1
25 PLLSTB PLL B
p 1 PLL ¥
0 PLL
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1 PLL
24 PLLEN PLL a
p B B~ PLL Ay B b B A -
p BA
0 PLL ~
1 PLL
23:20 G G By A
19 CKMEN HXTAL a
0 4~32MHz "~ HXTAL"
1 a 4~32MHz "~ HXTAL"
) [ HXTAL v P p "~ ® [
IRC8M A A YN B~ BY
CKMIF B A
" a  HXTAL Y ° b LB IRCBMEN v " a
IRC8M A
18 HXTALBPS r "~ HXTAL" a
7 HXTALENB w 0 HXTALBPSE ~ Q
0 HXTAL
1 a  HXTAL HXTAL # 6 ~
17 HXTALSTB ' "~ HXTAL" B
p 6106 HXTAL
0 HXTAL
1 HXTAL
16 HXTALEN r "~ HXTAL™ g
p B B~ HXTAL  Dbw PLL  Aw
"1 Auw PLL - T BB BA - )
o B A
0 4~32MHz i
1 4~32MHz
15:8 IRC8MCALIB[7:0] p 8MHzRC %oV
: oy B
7:3 IRC8MADJ[4:0] p  8MHzRC v
"B b B” v ¥ IRC8BMADJ[4:0]f v v
IRC8MCALIB[7:0]8 v A v IRC8M [ 8MHz +1%A
2 G G BvA
1 IRC8MSTB IRCBMp 8MHzRC B
p 6106 IRC8M
0 IRC8M
1 IRC8M
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0 IRC8MEN p 8MHzRC a
p B IRC8M Ay Y B b BA ¢
- CKMEN B b HXTAL 0
B p 1 ~ IRC8M A
0 p 8MHzRC "
1 p 8MHzRC
5.3.2. 0 RCU_CFGO
Z ' 0x04
B v ' 0x0000 0000
Y "8~ anN " 16k~ ~ 328 " A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
USBFSP ADCPSCI PREDVO
PLLMF[5:4] CKOUTOSEL[3:0] USBFSPSCJ[1:0] PLLMF[3:0] PLLSEL
SC[2] 2] _LsB
w w W w w w w W
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ADCPSCJ[1:0] APB2PSCI[2:0] APB1PSC[2:0] AHBPSC[3:0] SCSS[1:0] SCS[1:0]
w W w w ' W
B /B
31 USBFSPSC[2] USBFSPSC 28
a RCU_CFGO 22 [ 238
30:29 PLLMF[5:4] PLLMF 58 48
a RCU_CFGO 18 218
28 ADCPSCI2] ADCPSC 28
a RCU_CFGO 14 [ 158
27:24 CKOUTOSEL[3:0] CKOUTO
) B
00xx ¥
0100 CK_SYS
0101 p  8MRC
0110 ' "~ HXTAL~
0111 " CK_PLL/2"
1000 CK_PLL1
1001 " CK_PLL2/2"
1010 EXT1
1011 CK_PLL2
23:22 USBFSPSCI[1:0] USBFS Ne
p B A USBFS W 48MHZ USBFS a R~
"B k
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000 CK_USBFS=CK_PLL/1.5
001' CK_USBFS = CK_PLL
010 CK_USBFS=CK_PLL/25
011' CK_USBFS=CK_PLL/2
100 CK_USBFS =CK_PLL/3
101 CK_USBFS =CK_PLL/3.5
11X CK_USBFS = CK_PLL/4

21:18 PLLMF[3:0] PLL o}
L RCU CFGO 27,308 " o} - p B

" PLL ¥ b 168MHz

000000 ~ PLL x2"
000001 ~ PLL x3”
000010 ~ PLL x4
000011 ~ PLL x5”
000100 ~ PLL X 6"
000101' ~ PLL X7
000110 ~ PLL x 8"
000111' ~ PLL x9”
001000 ~ PLL x 107
001001' ~ PLL x 117
001010 ~ PLL x 12~
001011' ~ PLL x 13~
001100 ~ PLL x 147
001101' ~ PLL X 6.5
001110 ~ PLL x 16~
001111' ~ PLL x 16~
010000 ~ PLL x 17"
010001' ~ PLL x 18~
010010 ~ PLL x 19~
010011' ~ PLL x 207
010100 ~ PLL x 217
010101' ~ PLL x 227
010110 ~ PLL x 23"
010111' ~ PLL x 247
011000 ~ PLL x 25~
011001' ~ PLL x 26~
011010 ~ PLL x 27"
011011' ~ PLL x 28~
011100 ~ PLL x 29"
011101 ~ PLL x 30
011110 ~ PLL x 317
011111 ~ PLL x 32"
100000 ~ PLL x 33"
100001 "~ PLL x 347
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17 PREDVO_LSB

16 PLLSEL

15:14 ADCPSCI[1:0]

13:11 APB2PSC[2:0]

10:8 APB1PSCI[2:0]

é
111110 ~©
111111

PLL
PLL

X 63"
X 63"

PREDVO Ne v B
b RCU_CFG1# PREDVO
PREDVO v~ B 3uWw A

PREDVO ~ HNe A

PLL

p B B~
0 "~ IRC8M/2"
1 HXTAL

W PLL

L pLL
W PLL
IRC48M

ADC Ne
b RCU_CFGO
p B

0000 CK_ADC = CK_APB2/2
0001 CK_ADC = CK_APB2/4
0010 CK_ADC = CK_APB2/6
0011 CK_ADC = CK_APB2/8
0100 CK_ADC = CK_APB2/2
0101' CK_ADC = CK_APB2 /12
0110 CK_ADC = CK_APB2/8
0111 CK_ADC = CK_APB2/ 16
1x00 CK_ADC =CK_AHB/5
1x01' CK_ADC = CK_AHB /6
1x10 CK_ADC = CK_AHB / 10
1x11' CK_ADC = CK_AHB / 20

28PR

APB2 Ne
p B ~ L aAPB2

0xX CK_APB2 = CK_AHB

100 CK_APB2 =CK_AHB/2

101 CK_APB2 =CK_AHB/4

110 CK_APB2 =CK_AHB/8

111 CK_APB2 =CK_AHB /16

APB1 Ne

p B * L apPB1
CK_APB1 = CK_AHB
CK_APB1 =CK_AHB /2
CK_APB1 =CK_AHB /4
CK_APB1=CK_AHB /8
CK_APB1 =CK_AHB /16

0xxX
100
101
110
111

0f

PREDVO

Ne

Neo

N RCU_CFG1

RCU_CFG1P# PLLPRESEL _

RCU CFG1 298 " Ne

1{38 k - 8
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7:4 AHBPSC[3:0]

3.2

1.0

5.3.3.

31

30

Z
By

29

SCSS[1:0]

SCS[1:0]

' 0x08

~

Y

28

27

AHB  Ne

o}
Oxxx
1000
1001
1010
1011
1100
1101
1110
1111

b

B © L AHB Ne
CK_AHB = CK_SYS

CK_AHB = CK_SYS/2
CK_AHB = CK_SYS /4
CK_AHB = CK_SYS/8
CK_AHB = CK_SYS/ 16
CK_AHB = CK_SYS/ 64
CK_AHB = CK_SYS /128
CK_AHB = CK_SYS /256

CK_AHB = CK_SYS /512

00
or
10
11

00
or
10
11

CK_IRC8M
CK_HXTAL
CK_PLL

(0]

b
SCSS B G
HXTAL

CK_IRC8M
CK_HXTAL
CK_PLL

~RCU_I'NT

B - |L

bu
L IRC8MD u A

L
b4 CK_SYS

b4 CK_SYS
bu CK_SYS

A & CK SYS
® A

bu CK_SYS
bw CK_SYS
bu CK_SYS

" 0x0000 0000

" 8

26

T an

25

©o16R -

24

23 22

326 ~

21

HXTAL

>

20

19

18

17

16

PLL2
CKMIC
STBIC

PLL1

STBIC

PLL

STBIC

HXTAL

STBIC

IRC8M

STBIC

LXTAL

STBIC

IRC40K

STBIC

15

14

13

12

11

10

8

w

0

PLL2

STBIE

PLL1

STBIE

PLL

STBIE

HXTAL

STBIE

IRC8M

STBIE

LXTAL

STBIE

IRC40K

STBIE

PLL2
CKMIF
STBIF

PLL1

STBIF

PLL

STBIF

HXTAL

STBIF

IRC8M

STBIF

LXTAL

STBIF

IRC40K

STBIF

w

r
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31:24 G G BvA
23 CKMIC HXTAL T
p Q1 B CKMIF B .
0 b B CKMIF B
1 B CKMIF B
22 PLL2STBIC PLL2 T
pQ1 P PLL2STBIF B
0 b B PLL2STBIF p
1 B PLL2STBIF B
21 PLL1STBIC PLL1 T
p Q1 B PLLISTBIF B
0 b B PLLISTBIF B
1 B PLL1STBIF B
20 PLLSTBIC PLL T
pQ1 P PLLSTBIF B
0 b B PLLSTBIF B
T B PLLSTBIF B
19 HXTALSTBIC HXTAL T
p Q1 B HXTALSTBIF B
0 b B HXTALSTBIF B
1 B HXTALSTBIF B
18 IRC8MSTBIC IRC8M T
pQ1 P IRC8BMSTBIF B
0 b B IRCBMSTBIF B
1 B IRC8BMSTBIF B
17 LXTALSTBIC LXTAL T
p Q1 B LXTALSTBIF B
0 b B LXTALSTBIF B
1 B LXTALSTBIF B
16 IRC40KSTBIC IRC40K T
p Q1 P IRC4A0KSTBIF B
0 b B IRC40KSTBIF B
1 B IRC40KSTBIF B
15 G G BvA
14 PLL2STBIE PLL2 T a4
p B B a |/ PLL2 T
0 PLL2 T
1 a PLL2 T
13 PLL1STBIE PLL1 T a
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p B B g |/ PLL1 T
0 PLL1 T
1 a PLL1 T
12 PLLSTBIE PLL T a
p B B g PLL T
0 PLL T
1 a PLL T
11 HXTALSTBIE HXTAL T a
p B B a |/ HXTAL T
0 HXTAL T
1 a HXTAL T
10 IRC8MSTBIE IRC8M T a
p B B g |/ IRC8M T
0 IRC8M T
1 a IRC8M T
9 LXTALSTBIE LXTAL T a
p B B g |/ LXTAL T
0 LXTAL T
1 a LXTAL T
8 IRCA0KSTBIE IRC40K T a
p B B g |/ IRC40K T
0 IRC40K T
1 a IRC40K T
7 CKMIF HXTAL T B
HXTAL p B
p B CKMICE B
0
1" HXTAL
6 PLL2STBIF PLL2 T B
PLL f PLL2STBIEB 1
p B PLL2STBICH B
0 PLL2 T 7
1 *  PLL2 T
5 PLL1STBIF PLL1 T B
PLL f PLL1STBIE® 1
p B PLLISTBICH B
0 PLL1 T 7
1 ¥ PLL1 T
4 PLLSTBIF PLL T B
PLL f PLLSTBIE® 1 )
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p B PLLSTBICE B
0 PLL T
1 *  PLL T
3 HXTALSTBIF HXTAL T B
3-25 MHz f HXTALSTBIE B 1 p 1
p B HXTALSTBICB B
0 HXTAL T °
1 *  HXTAL T
2 IRC8MSTBIF IRC8M T B
p 8MHzRC f IRCSMSTBIE B 1 p 1
p B IRC8MSTBIC B B
0 IRC8M T
1 “ IRC8M T
1 LXTALSTBIF LXTAL T B
v r f LXTALSTBIE B 1 ) 1
p B LXTALSTBICSH B
0 LXTAL T ”
1%  LXTAL T
0 IRC40KSTBIF IRC40K T B
p  40kHz RC f IRCAOKSTBIE B 1 p 1
p B IRC40KSTBIC B B
0 IRC40K T 7
1 ¥  IRC40K T
5.3.4. APB28B " RCU_APBZRST
Z ' 0xoC
B v ' 0x0000 0000
Y 8B T AN " 16 7 ~ 328 7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TIMER10 | TIMERYS | TIMER8
G G
RST RST RST
w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ADC2RS | USARTO |TIMER7R TIMEROR [ ADC1RS | ADCORS
SPIORST PGRST PFRST PERST PDRST PCRST PBRST PARST G AFRST
T RST ST ST T T
rw w w rw w w w rw w w w w w w w
B /B
31:22 G G Bv A
21 TIMER1ORST TIMER1O B
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p B B
0 o
1 8 TIMER10
20 TIMERORST TIMER9 B
p B B
0 b
1 B TIMER9
19 TIMERSRST TIMERS B
p B B
0 o
1 B TIMERS
18:16 G G Bv A
15 ADC2RST ADC2 B
15} B B
0 b
' B ADC2
14 USARTORST USARTO B
p B B
0 b
1 B USARTO
13 TIMER7RST TIMER7 B
) B B
v) b
1 B TIMER7Y
12 SPIORST SPIO B
p B B
0 b
1 B SPIO
11 TIMERORST TIMERO B
) B B
0) b
1 B TIMERO
10 ADC1RST ADC1 B
p B B
0 b
1 B ADC1
9 ADCORST ADCO B
) B B
v) b
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1 B ADCO
8 PGRST GPIO o G B
p B B
o) b
I B GPIO o G
7 PFRST GPIO o F 8
p B B
o) b
1 B GPIO o F
6 PERST GPIO o E B
p B B
0) b
I B GPIO o E
5 PDRST GPIO o D B
15} B B
o) b
1 B GPIO o D
4 PCRST GPIO o C B
p B B
0) b
1 B GPIO o C
3 PBRST GPIO o B B
) B B
0 b
1 B GPIO o B
2 PARST GPIO o A B
p B B
v) b
1 B GPIO o A
1 G G Bv A
0 AFRST w /O B
p B B
0) b
1 B w 1/0
5.3.5. APB18B " RCU_APBTITRST

Z :0x10
B v : 0x0000 0000
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Ty ~ 8~ anN "~ 16~ © 328 7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
. CAN1RS | CANORS _ UART4R | UART3R | USART2 | USART1 .
G DACRST [ PMURST | BKPIRST G 12C1RST | I2CORST G
T T ST ST RST RST
w w w w w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
. WWDGT . TIMER13 [ TIMER12 | TIMER11 [ TIMER6R | TIMERSR [ TIMER4R | TIMER3R | TIMER2R | TIMER1R
SPI2RST | SPILIRST G G
RST RST RST RST ST ST ST ST ST ST
6 w w w w w w w w w w w
B /B
31:30 G G BvA
29 DACRST DAC B
15} B B
(0} b
i\ B DAC
28 PMURST PMU B
p B B
(0} b
1 B PMU
27 BKPIRST BKPI B
15} B B
(0} b
1 B BKP
26 CANI1RST CAN1 B
p B B
(0} b
1 B CAN1
25 CANORST CANO B
) B B
(0} b
1 B CANO
24:23 G G BvA
22 I2C1RST 12C1 B
p B B
(0} b
1 B 12C1
21 I2CORST 12C0 B
p B B
(0} b
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GigaDevice
1 B 12C0
20 UART4RST UART4 B
p B B
0 b
1 B UART4
19 UART3RST UART3 B
p B B
0 o
1 B UARTS3
18 USART2RST USART2 B
p B B
0 b
1 B USART2
17 USART1RST USART1 B
15} B B
0 o
1 B USART1
16 G G BvA
15 SPI2RST SPI2 B
15} B B
v) b
1 B SPI2
14 SPI1IRST SPI1 B
p B B
0 b
1 B SPI1
13:12 G G BvA
11 WWDGTRST WWDGT B
p B B
0 b
1 B WWDGT
10:9 G G BvA
8 TIMER13RST TIMER13 B
p B B
0 b
1 B TIMER13
7 TIMER12RST TIMER12 B
) B B
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GigaDevice
0 b
1 B TIMER12
6 TIMER11RST TIMER11 B
p B B
(0} b
1 B TIMER11
5 TIMER6RST TIMER6 B
p B B
0 b
1 P TIMERG6
4 TIMER5RST TIMER5 B
p B B
o b
1 B TIMER5
3 G G BvA
2 TIMER3RST TIMER3 B
p B B
o b
1 B TIMERS3
1 TIMER2RST TIMER2 B
p B B
(0} b
1 B TIMER2
0 G G BvA
5.3.6. A HBg " RCU_AHBEN
Z ' 0x14
B v 0x0000 0014
Ty ~ 8 ~anvN "~ 16~ © 328 7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
6
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
USBFSE FMCSPE SRAMSP
G G SDIOEN G EXMCEN G CRCEN G G DMA1EN | DMAOEN
N N EN
rw w w w w w 2 w
B /B
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31:13 G G BvA
12 USBFSEN USBFS a
p B B
0 ™ USBFS
1 USBFS
11 G G BvA
10 SDIOEN SDIO a
p B B
0 " SsDIO
1 SDIO
9 G G BvA
8 EXMCEN EXMC a
p B B
0 7 EXMC
1 EXMC
7 G G BvA
6 CRCEN CRC a
p B B
0 " CRC
1 CRC
5 G G Bv A
4 FMCSPEN , FMC a
p B B
0 n~ FMC
1 v FMC
3 G G Bv A
2 SRAMSPEN 1 SRAM a
p B B
0 n” SRAM
' v SRAM
1 DMALEN DMA1 a
) B B
0 7 DMAl1
1 DMA1
0 DMAOEN DMAO a
p B B
0 " DMAO
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1 DMAO
5.3.7. APB& " RCU_APB2EN
Z ' 0x18
B v ' 0x0000 0000
Ty "~ gk~ anN " 16~ ~ 328 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TIMER10 | TIMER9E | TIMERSE
G G
EN N N
w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
USARTO | TIMER7E TIMEROE
ADC2EN SPIOEN ADCI1EN [ ADCOEN PGEN PFEN PEEN PDEN PCEN PBEN PAEN G AFEN
EN N N
rw 1 1 rw w w w rw w w w w w w w
B /B
31:22 G G Bv A
21 TIMER10EN TIMER10 a
15} B B
0] TIMER10
1 TIMER10
20 TIMERYEN TIMER9 a
p B B
0] TIMER9
1 TIMER9
19 TIMERSEN TIMERS a
) B B
0 7 TIMERS
' TIMERS
18:16 G G BvA
15 ADC2EN ADC2 a
p B B
0~ ADC2
1 ADC2
14 USARTOEN USARTO a
p B B
0 7 USARTO
1 USARTO
13 TIMER7EN TIMER? a
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GigaDevice
p B B
0 7 TIMERY
1 TIMER?
12 SPIOEN SPIO a
p B B
0 7 SPIO
1 SPIO
11 TIMEROEN TIMERO a
p B B
0 7 TIMERO
1 TIMERO
10 ADC1EN ADC1 a
p B B
0 ° ADC1
1 ADC1
9 ADCOEN ADCO a
15} B B
0 7 ADCO
' ADCO
8 PGEN GPIO o G
p B B
0 7 GPIO
1 GPIO
7 PFEN GPIO o F
) B B
0 7 GPIO
GPIO
6 PEEN GPIO o E
p B B
0 7 GPIO
1 GPIO
5 PDEN GPIO o D
) B B
0 7 GPIO
1 GPIO
4 PCEN GPIO o C
) B B
0 7 GPIO
1 GPIO
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GigaDevice
3 PBEN GPIO o B a
p B B
07 GPIO o B
1 GPIO o B
2 PAEN GPIO o A a
p B B
07~ GPIO o A
1 GPIO o A
1 G G BvA
0 AFEN w10 a
p B B
(O w10
1 w 10
5.3.8. AP B34 " RCU_APB1EN
Z ' 0x1C
B v ' 0x0000 0000
Y ~ 8~ aN " 16k~ ~ 328 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
UART4E | UART3E | USART2 | USART1
G DACEN | PMUEN | BKPIEN | CAN1EN | CANOEN G 12C1EN 12COEN G
N N EN EN
w w w w w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WWDGT TIMER13 | TIMER12 | TIMER11 | TIMERGE | TIMERSE | TIMER4E | TIMER3E | TIMER2E | TIMER1E
SPI2EN SPI1EN G G
EN EN EN EN N N N N N N
w w w w w w w w w w w w
B /B
31:30 G G Bv A
29 DACEN DAC a
p B B
0 7 DAC
1 DAC
28 PMUEN PMU a
) B B
o7 PMU
1 PMU
27 BKPIEN BKP a
p B B
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0 7 BKP
1 BKP
26 CAN1EN CAN1 a
p B B
0 7 CAN1
1 CAN1
25 CANOEN CANO a
p B B
0 7 CANO
1 CANO
24:23 G G Bv A
22 [2C1EN 12C1 a
15} B B
o7 12c1
' 12C1
21 I2COEN 12C0 a
p B B
o0 " 12c0
1 12C0
20 UART4EN UART4 a
) B B
0 7 UART4
' UART4
19 UART3EN UART3 a
p B B
0 7 UART3
1 UART3
18 USART2EN USART2 a
) B B
0] USART2
1 USART2
17 USART1EN USART1 a
) B B
0 7 USARTL
1 USART1
16 G G Bv A
15 SPI2EN SPI2 a
) B B
o7 SPI2
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1 SPI2
14 SPI1EN SPI1 a
p B B
07 sP1
1 SPI1
13:12 G G BvA
11 WWDGTEN WWDGT a
p B B
0 7 WWDGT
1 WWDGT
10:9 G G BvA
8 TIMER13EN TIMER13 a
p B B
0 " TIMER13
1 TIMER13
7 TIMER12EN TIMER12 a
15} B B
0 7 TIMER12
1 TIMER12
6 TIMER11EN TIMER11 a
p B B
0 " TIMER11
1 TIMER11
5 TIMERGEN TIMERG6 a
) B B
0 7 TIMERG6
1 TIMERG6
4 TIMER5EN TIMER5S a
p B B
0 " TIMER5S
1 TIMER5S
3 G G Bv A
2 TIMER3EN TIMER3 a
p B B
0 " TIMER3
1 TIMER3
1 TIMER2EN TIMER2 a
) B B
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GigaDevice
0 " TIMER2
1 TIMER2
0 G G Bv A
5.3.9. M L " RCU_BDCTL
Z ' 0x20
B v' 0x0000 0018 - M B B
Ty ~ 8 " aN "~ 16k ~ ~ 328 A
' M L " RCU_BDCTL™ LXTALEN&a LXTALBPSa RTCSRC RTCEN
B M B 0A~+ L " PMU_CTL™ T BKPWENB 1
E 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 RTCSRC[1:0] G LXTALDRI[1:0] LXTALEN
S B
rw w w w r w
B /B
31:17 G G Bv A
16 BKPRST M B
) B B
0 b
B ™
15 RTCEN RTC a
p B B
0 7 RTC
1 RTC
14:10 G G BvA
9:8 RTCSRCJ[1:0] RTC
p B L RTC A% RTC T M
B g b i A
00
o1 CK_LXTAL b u RTC
10 CK_IRC40K b4 RTC
11 CK_HXTAL /128 b u RTC
7:5 G G Bv A
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4:3 LXTALDRI[1:0] LXTAL ~  z
p B B A M B B
00 N Z
or Tv ° z
10 T Tz
11 oz " B v
* LXTALDRI B 7l
2 LXTALBPS LXTAL a
p B B
0 LXTAL
1 a LXTAL
1 LXTALSTB v ' B
P 0106 LXTAL
0 LXTAL
1 LXTAL
0 LXTALEN LXTAL a
p B B
0 " LXTAL
1 a LXTAL
5.3.10. B/ " RCU_RSTSCK
Z ' 0x24
P v ' 0x0CO00 0000 B B ” RSTFC/IRC40KEN
B A
Y "~ 8~ anN " o168~ " 328 " A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LP WWDGT | FWDGT SW POR EP )
G RSTFC
RSTF RSTF RSTF RSTF RSTF RSTF
' ' ' ' r ' w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
) IRC40K
G IRC40KEN
STB
r w
B /B
31 LPRSTF vw B B
/ B0 p B
RSTFCBP Q 1 B
0 vw B O
0 vw B
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30 WWDGTRSTF o B
0 B O
RSTFCBR Q 1
0) o 0
1 0 o B
29 FWDGTRSTF B
B O
RSTFCP Q 1
o
10
28 SWRSTF p B B
p B O )
RSTFCP Q 1
0] p B O
"0 p B
27 PORRSTF B B
B0 D
RSTFCBP Q 1
0 B O
10 B
26 EPRSTF B
B0
RSTFCP Q 1
0 B0
0
25 G G BvA
24 RSTFC B B
>} 1
0) b
‘ B B
23:2 G G Bv A
1 IRC40KSTB IRC40K B
B ) 1 IRC40K #*
0 IRC40K
1" IRC40K
0 IRC40KEN IRC40K g,
p B B
0 ” IRC40K
1 IRC40K
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5.3.11. AHB B " RCU_AHBRST
Z :0x28
B v : 0x0000 0000
Ty "~ 8T anN " o168 ” ~ 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
USBFSR
G G
ST
w
B /B
31:13 G G BvA
12 USBFSRST USBFS B
15} B B
0 b
1 B USBFS
11:0 G G Bv A
5.3.12. ' RCU_CFG1
Z ' 0x2C
B v ' 0x0000 0000
Ty ~ 8 " a+N " 168 ~ ~ 328~ A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PLL2MF[ [PLLPRES [ADCPSC][ PREDVO
G 12S2SEL | 12S1SEL
4] EL 3] SEL
w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PLL2MF[3:0] PLL1MF[3:0] PREDV1[3:0] PREDVO0[3:0]
rw rw w w
B /B
31 PLL2MF[4] PLL2MF 4B
a RCU_CFG1 12| 158
30 PLLPRESEL PLL
p B B~ L pLL A
0 HXTAL 4 PLL
1' CK_IRC48M 4 PLL
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29 ADCPSCI3] ADCPSC 38
a RCU_CFGO 14 | 158
28:19 G G BvA
18 I2S2SEL 1252
p B B~ L2s2 A
0 W 12S2
1"~ CK_PLL2x2" W 12S2
17 I2S1SEL 1251
p B B Liz2s1
0 W 1251
1~ CK_PLL2xZ2" w 12S1
16 PREDVOSEL PREDVO
15} B B
0 HXTAL IRC48M 4 PREDVO
1" CK_PLL1 4 PREDVO
15:12 PLL2MF[3:0] PLL2 o}
L RCU CFG1 318" 0
000xx G
0010X G
00110 ~ PLL2 x 8"
00111 ~ PLL2 x9”
01000 "~ PLL2 x 107
01001 ~ PLL2 x 11"
01010 ~ PLL2 x 12
01011 ~ PLL2 x 13~
01100 ~ PLL2 x 14
01101 ~ PLL2 x 15~
01110 ~ PLL2 x 16~
01111 ~ PLL2 x 207
100000 ~ PLL2 x 18~
10001 ~ PLL2 x 19~
10010 ~ PLL2 x 207
10011 ~ PLL2 x 21"
10100 ~ PLL2 x 22
10101 ~ PLL2 x 23"
10110 ~ PLL2 X 24"
10111 ~ PLL2 x 25~
11000 ~ PLL2 x 26~
11001 ~ PLL2 x 27"
11010 ~ PLL2 x 28~
11011 ~ PLL2 x 29"
11100 ~ PLL2 x 30
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11101 ~ PLL2 x 31”
11110 ~ PLL2 x 327
11111 ~ PLL2 x 407
11:8 PLL1MF[3:0] PLL1 o}
p B
ooxx G
010X G
0110 ~ PLL1 x 8"
0111 ~ PLL1 x9”
1000 * PLL1 x 107
1001 ~ PLL1 x11”
1010 ~ PLL1 x 12~
1011 ~ PLL1 x 13~
1100 ~ PLL1 x 147
1101 ~ PLL1 x 15~
1110 ~ PLL1 x 16~
1111 ~ PLL1 x 207
7:4 PREDV1[3:0] PREDV1 Ne
p B “ PLL1 PLL2 g T vk B A
0000 PREDV1 ~ Ne
0001' PREDV1 ~ 2 Ne
0010 PREDV1 ~ 3 Ne
0011' PREDV1 ~ 4 No
0100 PREDV1 ~ 5 Ne
0101' PREDV1 ~ 6 No
0110 PREDV1 ~ 7 Ne
0111' PREDV1 ~ 8 No
1000 PREDV1 ~ 9 Ne
1001 PREDV1 ~ 10 Ne
1010 PREDV1 ~ 11 Ne
1011 PREDV1 ~ 12 Ne
1100 PREDV1 ~ 13 Ne
1101 PREDV2 ~ 14 Ne
1110 PREDV2 ~ 15 Ne
1111 PREDV2 ~ 16 Ne
3:0 PREDVO[3:0] PREDVO Ne
p B “PLL a " vk B A
" PREDVO 0B L RCU_CFGO 178 * k RCU_CFGO
178~ PREDVO 08 3wy k
0000 PREDVO ~ Ne
0001' PREDVO ~ 2 Ne
0010 PREDVO ~ 3 Ne
0011' PREDVO ~ 4 Ne
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31

30

Z ' 0xCo
B v 0x8000 0000

~

Y T8 T anN " 16k "

29 28 27 26 25 24 23 22

GigaDevice
0100 PREDVO ~ 5 Ne
0101 PREDVO ~ 6 No
0110 PREDVO ~ 7 Ne
0111 PREDVO ~ 8 Ne
1000 PREDVO ~ 9 Ne
1001 PREDVO ~ 10 Ne
1010 PREDVO ~ 11 Ne
1011 PREDVO ~ 12 Ne
1100 PREDVO ~ 13 Ne
1101 PREDVO ~ 14 Ne
1110 PREDVO ~ 15 Ne
1111 PREDVO ~ 16 No
5.3.13. 1 " RCU_DSV
Z ' 0x34
B v ' 0x0000 0000
Ty 86T AN "~ o168~ ~ 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
‘ G DSLPVS[2:0]
rw
BB
31:3 G G ByvA
2:0 DSLPVS[2:0] A
p B B
000 A D A v
001 /b Aw” v-01"V b a -~
010 /b Aw” v-02"V b a -~
011 np Aw” v-03 V b a -~
xx G
5.3.14. v L " RCU_ADDTTL

328 A

21 20 19 18 17 16
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GigaDevice
IRC48MS | IRC48ME
IRC48MCALIB[7:0] G
B N
r r w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CK48MS
G
EL
w
B /B
31:24 IRC48MCALIB p 48MHz RC %oV
[7:0] it Yy "B
23:18 G G Bv A
17 IRC48MSTB p  48MHz RC B
p 6108 IRC48M
0 IRC48M
1 IRC48M
16 IRC48MEN p 48MHz RC a
p B B A ~ p BA
0 7 IRC48M
1 IRC48M
15:2 G G Bv A
0 CK48MSEL 48MHz
p B BA B ¢ IRC48M PLL48M b 4 CK48M A
CK48M G'
0: b IRC48M ~ a CK_PLL/USBFSPSC ~
1: IRC48M
5.3.15. v T " RCU_ADDI NT
Z ' 0OxCC
B v ' 0x0000 0000
Ty ~ 8~ anN "~ 16 "~ © 328 7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
IRC48MS
G G
TBIC
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IRC48MS IRC48MS
G G G
TBIE TBIF
w r
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B /B
31:23 G G Bv A
22 IRC48MSTBIC p 48MHzRC T
p Q1 B IRC48MSTBIF B
0 b B IRC48MSTBIF B
1 B IRC48MSTBIF B
21:15 G G Bv A
14 IRC48MSTBIE p 48MHzRC T a
p B B a |/ IRC48M T
0] IRC48M T
1 a IRC48M T
13:7 G G BvA
6 IRC48MSTBIF IRC48M T B
p 48 MHzRC f IRC48MSTBIE B 1 p 1
p B IRC48MSTBIC B B
0 IRC48M T "
1"  IRC48M T
5:0 G G BvA
5.3.16. APB1lv B " RCU_ADDAPB1RST
Z ' OxEO
B v 0x0000 0000
Ty 8 AN " 16k ~ 328 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CTC
G
RST
1'%
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G
B /B
31:28 G G BvA
27 CTCRST CTC B
) B B
0 b
1 B CTC
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26:0 G G BvA
5.3.17. APB1lvw a " RCU_ADDAPBI1EN

Z ' OxE4

B v 0x0000 0000

~

Y 8 T aN " 1eB ~ t 3287 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
s CTC s
EN
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G
B /B
31:28 G G BvA
27 CTCEN CTC a
15} B B
0™ CTC
' CcTC
26:0 G G Bv A
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6. % L -~ CTC”
6.1.
% L ~CTC ) v %p 48MHz RCIRC4ARTC
G a H” %l RC48M v : - %oV
Y [®Wae % | RC48MA
6.2. h
A He @ H® ' GPIO CTC_SYNC™ ~ LXTAL
A L opa [
A D " % p b’
A i a H” w 16 bits %o ’
A G T % 8 bits %o V'
A BT ° 6 %o Y % W ~ CKOKIF~ ~
~ CKWARNIF” " ERRIF” A
6.3. w
CTC D 6-1.CTC - A
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GigaDevice
6-1. CTC
PCLK1 APB1 BUS
CTC
¥ SWREFPUL
G —»10 A\
GPIO o100 f"\
(CTC_SYNC) > » Ne -
(102,04, 1128) '\ j
LXTAL 01
G —»11
REFSEL[L0] REFPSC[2:0]
REF sync dulse
CK_IRC48M . cTC -
48MHz RLVALUE
REFDIR
3
O
% REFCAP
< TRIMVALUE v
TRIMVALUE
CKLIM
6.3.1. REF Il 0
[A) CTC_CTL1T REFSEL a H° 'GPr@rc_SYNC
LXTAL FA
Y CTC_CTL1T REFPOL a H” H” )
CTC_CTL1T REFPBCY We, H™ A
a o a I H” "t CTC_CTLOT SWREFPIUWLIA »
a I H™ b a I H~ b A
6.3.2. CTC %o
CTC %o CK_I| RC48M A BCTC_CTLOT CNTBN"
[ WeREF I H™ { RLVALWERLVALUETC _CTL1
T §~ ¥ A [ REF | RLVALWE
n A b[REF I H"" w 0o P o
[128 x "CKKUIMBTC_CTLH™ A [ AWe REF I
H™ AW [REF IH™ "  [FCTC % v "CTC_STAT
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T REFCAP - |k “CTC_STATT REFDAR
b 6-2. CTC % A
6-2.CTC %o

v

A

128 x CKLIM

3 x CKLIM

CKLIM

 J

REFMISS

6.3.3. T T %o
REF I H” ¥ - T w A REF I H™ ¥
A T I T wasM
CTC_CTLORI MVAWUE %v A REF I H™ F
T s Ny i TRI MVAWLWAIETC _STAT
CKOKAFCKWARNIFCKERR REFMIBSS =, T A
CTC_CTLAUTOTRI M ° % ~BF I » ° % a A
@ T REF I H” % Y T L
"CTC_CTLORI MVALWE v |- At w~
REF Il H” ¥ 3 T (3 ;
TRI MVALWE i ~ ¢ i |- A
A Counter < CKLIM ~ [ REF hH
CTC_STATT CKOKIFB " % w B~ B~ - CTC_CTLOT
CKOKIEB * % T a B~ 1 v WeT A

CTC_CTLOT AUTOTRIM 1 CTC_CTLOT TRIMVALUEy b1 A
A CKLIM  Counter<3xCKLIM ~ [ REF I H~

CTC_STATT CKOKIFP B N CTC_CTLOT CKOKIEF 1 w
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WeT A
CTC_CTLOT AUTOTRIMB T n T~ CTC_CTLOT
TRIMVALUEY ¢ T 3 T 1A
A 3xCKLIM  Counter <128 x CKLIM ~ [ REF I H
CTC_STATT CKWARNIFB ° % T B~ B~ - CTC_CTLO
T CKWARNIEB " % T a B~ 1T ¢ WeT A
CTC_CTLOT AUTOTRIMB T n T~ CTC_CTLOT
TRIMVALUEY ¢ 2 3t T i 2A
A Counter 128 x CKLIM v T [ REF I H
CTC_STATT CKERRB" % B~ B v CTC _CTLOT ERRIE
B T a B~ 1 ¢ WeT A

CTC_CTLOT TRIMVALUEy bi A
A Counter = 128 x CKLIM s T’

CTC_STATT REFMISSB ~ REF Ik B~ B y CTC_CTLOT

ERRIEE 1T v WaeT A
CTC_CTLOT TRIMVALUEy bi A

CTC_CTLORI MVALU%RY 663 wi 3t Ho~ * TRI MVALUE
%y 6O w0 V HpPATRMVALUBYV Ww0~63 HBO -
TRI MVALWE3N H» 0 "TRI MVALWEA ~“CTC_STATRI MERR

B~ %oy B~y B~ CTC_CTLERRPBETIT ¢° WaeT A

6.3.4. ) v

CTC_CTRLVAIBUECKL B M T D ° % A v

" | RC4'8M\8 MHZREF I H” [ A REF
I H* CTC [ F ° YRLANLUEyu'

RLVAL U Ffchre: Fl (6-1)

CKLI M W W WA" YCKLI Mu"
CKLI M5 fhrerl 0. 12% 82 (6-2)

—_1

v 0. 172P% “ | RCA8Myer REF I H” A
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GigaDevice GD32F403Xx XY
6.4. CTC
CTC * 0x4000 C800
6.4.1. L 0 CTC _CTLO
Z ' 0x00
B v " 0x0000 2000
7 ~ 328 " A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SWREF AUTO CKWARN
G TRIMVALUE[5:0] CNTEN G EREFIE ERRIE CKOKIE
PUL TRIM IE
w w w w w w w w
B /B
31:14 G G Bv A
13:8 TRIMVALUE[ 5 : 0 ]IRC48M  %ov
CTC_CTLOT AUTOTRIMy 4 0 ~ p B - G
b %o A
CTC_CTLOT AUTOTRIMvy 4 1 - k-
G D %o A
TRIMVALUE T v 32 TRIMVALUEv v 1 ~ IRC48M ¥
57KHzA  TRIMVALUEvV i 1 IRC48M 57KHzA
7 SWREFPUL ) a H”
B p B~ 4 CTC W @ a Il H= A B p "
- b 0A
0
CopY U a I H-
6 AUTOTRIM D " %o
B p B A B ) % 8 pb
* k CTC_CTLOT TRIMVALUEvV™ [ IRC48M [
48MHZA
(0} 3] - %o
1 a D %0
5 CNTEN CTC a
B p B R CcTC A B 1 " b
CTC CTL1L v A
o) CTC
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GigaDevice
1 a CTC
4 G G BvA
3 EREFIE a H° T 4
0 a H° " 7
" a a H° " 71
2 ERRIE T a
0 T
1 a T
1 CKWARNIE % T a
0 % T
1 a % T
0 CKOKI E % T a
0 % T
1 a % T
6.4.2. L r CTC_CTL1
Z ' 0x04
B v'® 0x2022 BB7F
7 3287 A
* CNTENw 1l “~ b k v A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
REF
G REFSEL[1:0] G REFPSC[2:0] CKLIM[7:0]
POL
w w w w
5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RLVALUE[15:0]
w
B /B
31 REFPOL a H-
B p B 6 a H”
0 A
1 Y
30 G G BvA
29:28 REFSEL[ 1: 0] & H~
B p B Y6 a H-
00 GPIO CTC_SYNC™ ~ H~
o1 LXTAL
10 G
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GigaDevice
11 G
27 G G Bv A
26:24 REFPSC[ 2: 0] a H~ Ne
B p B
000 & H” bNe
001 & H™ 2Ne
010 & H™ 4Ne
011 & H™ 8Ne
100 & H™ 16 Ne
101 & H™ 32Ne
110 & H™ 64 Ne
111 & H" 128 Ne
23:16 CKLIM[ 7 : 0] %o v
B p B Y6 %o vA B ¢ T .
%o a0 T % M
15:0 RLVALUE[ 15: 0]CTC v
B p B 6 4y CTC v’ [ e a
Y [ CTC %o TA
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USART2_REMAP
- - PD10(USART2_CK)
[1:0] n=12®@
PD11(USART2_CTS)
PD12(USART2_RTS)
1. o 6100 144
64 100 144 A
G100 144
8.4.7. | 2C0 w
a AFI Q 0 (AFI OA PCFO0)
8-8.12co0 *
12C0_SCL 12C0_SDA
12C0_REMAP =0 PB6 PB7
12CO_REMAP =1 PB8 PB9
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8.4.8. SPI /1 2vB
a AFI O 0 (AFI OA PCFO0)
8-9.SPI/I2S  *
SPIO SPI2/12S
PA4(SPIO_NSS)
PA5(SPIO_SCK)
PA6(SPI0_MISO)
SPI0_REMAP =0 -
PA7(SPI0O_MOSI)
PA2(SPI0_lO2)
PA3(SPIO_IO3)
PA15(SPI0_NSS)
PB3(SPI0_SCK)
PB4(SPI0_MISO)
SPI0_REMAP = 1 )
PB5(SPI0_MOSI)
PB6(SPI0_l02)
PB7(SPI0_lO3)
PA15(SPI2_NSS/ 12S2_WS)
PB3(SPI2_SCK/ 1252_CK)
SPI2_REMAP =0 -
PB4(SPI2_MISO)
PB5(SPI2_MOSI/I2S2_SD)
PA4(SPI2_NSS/ 12S2_WS)
PC10(SPI2_SCK/ 1252_CK)
SPI2_REMAP = 1 -
PC11(SPI2_MISO)
PC12(SPI2_MOSI/I2S2_SD)
8.4.9. CAN w
Y “ CANOH” Ty [ o A o B o DA 6 o D b
L 64 A
8-10. CANO  *
& CANO CAN1
CANO_REMAP[1:0] PA11(CANO_RX)
=fi000o PA12(CANO_TX)
CANO_REMAPI[1:0] PB8(CANO_RX)
=100 PB9(CANO_TX)
CANO_REMAPI[1:0] PDO(CANO_RX)
=f121 0 PD1(CANO_TX)
PB12(CAN1_RX)
CAN1_REMAP = ii -
PB13(CAN1_TX)
PB5(CAN1_RX)
CAN1_REMAP = # -
PB6(CAN1_TX)
1. CANO_RXCANO _T&Xce Y T CAN_RXCAN_TXirti Ve

134



GigaDevice GD32F40 3 x XY

CANo * TA

2. , ¢ 100 A

8.4.10. ENET w

8-11. ENET  °*
ENET
PA7(RX_DV-CRS_DV)
PC4(RXDO)
ENET_REMAP= i 00 PC5(RXD1)
PBO(RXD2)
PB1(RXD3)
PD8(RX_DV-CRS_DV)
PD9(RXDO)
ENET_REMAP = 16 PD10(RXD1)
PD11(RXD2)
PD12(RXD3)
8.4.11. CTC w
a AFI O 1(AFI O_®RCF1)
8-12.CTC  *
CTC_SYNC
CTC_REMAP [1:0 PA8
CTC_REMAP [1:0 PD15
CTC_REMAP [1:0] PFO
8.4.12. CLK AF
LXTAL R 0OSC32_INSC32_oTy A |/ @ PC14
PC1BHXTALN & (B Il ov A
1.1.8v"™ "~ ~ ~ MM VBAT "~ ba VDD ~PC14/PC15
b G o ~ v W A

N
QA
w
w
[ERN
=
—
©
>

8-13. 0SC32
w LXTAL= ON LXTAL= OFF
PC14 OSC32_IN PC14
PC15 0SC32_0UuT PC15
HXTAL OSC_|I N/ ostyoulT I/ G PDO/ AD1
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8-14. OSC
w HXTAL= ON HXTAL= OFF
PDO OSC_IN PDO
PD1 0SC_OUT PD1
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8.5. GPI O
GPI OA " 0x4001 0800
GPI OB " 0x4001 0CO0O
GPI OC ' 0x4001 1000
GPI OD ' 0x4001 1400
GPI OE " 0x4001 1800
GPI OF 0x40@a0 1
GPlI OG ' 0x4020@0
AFI O " 0x4001 0000
8.5.1. o L 0 (GPI Ox_CTLO, x=A..G)
Z ' 0x00
B v' Ox4444 4444 x=A, C..G” /0x4448 4444 x=B~
7 (328) A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ CTL7[1:0] ‘ MD7[1:0] ‘ CTL6[1:0] ‘ MDB6[1:0] ‘ CTL5[1:0] ‘ MD5[1:0] ‘ CTL4[1:0] ’ MD4[1:0]
rw w w rw rw rw w w
15 14 13 12 11 10 9 8 5 4 2 0
‘ CTL3[1:0] ‘ MD3[1:0] ‘ CTL2[1:0] ‘ MD2[1:0] ‘ CTL1[1:0] ‘ MD1[1:0] ‘ CTLO[1:0] ’ MDO[1:0]
rw w w rw rw rw w w
BB
31:30 CTL7[1:0] Pin 7 B
B p B A
& CTLO[1:0]
29:28 MD7[1:0] Pin 7 B
B p B A
& MDO[1:0]
27:26 CTL6[1:0] Pin 6 B
B p B A
& CTLO[1:0]
25:24 MD6[1:0] Pin 6 B
B p B A
& MDO[1:0]
23:22 CTL5[1:0] Pin 5 B
B p B A
& CTLO[1:0]
21:20 MD5[1:0] Pin 5 B
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B p B A
& MDO[1:0]
19:18 CTL4[1:0] Pin 4 B
B p B A
&  CTLO[1:0]
17:16 MD4[1:0] Pin 4 B
B p B A
& MDO[1:0]
15:14 CTL3[1:0] Pin 3 B
B p B A
& CTLO[1:0]
13:12 MD3[1:0] Pin 3 B
B p B A
& MDO[1:0]
11:10 CTL2[1:0] Pin 2 B
B p B A
& CTLO[1:0]
9:8 MD2[1:0] Pin 2 g
B p B A
& MDO [1:0]
7:6 CTL1[1:0] Pin 1 B
B p B A
& CTLO[1:0]
5:4 MD1[1:0] Pin 1 B
B p B A
& MDO[1:0]
3:2 CTLO[1:0] Pin 0 B
B p B A
~ ( MD[1:0] =00)
00: -
01: -
10::: - m -
11: G
¥ ( MDJ[1:0] >00)
00: GPIO ¥
01: GPIO ¥
10: AFIO ¥
11: AFIO E
1.0 MDO[1:0] Pin 0 B
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B p B A
00: -~ (8
01 # - 10MHz
10 # - 2 MHz
1: * 50MHz
8.5.2. o L 1 (GPI Ox _CTL1, x-= G)
Z ' 0x04
B v ' Ox4444 4444 x=B..G" /0x8884 4444 x=A"
7 (328) A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ CTL15[1:0] | MD15[1:0] | CTL14[1:0] ‘ MD14[1:0] ‘ CTL13[1:0] ‘ MD13[1:0] ‘ CTL12[1:0] I MD12[1:0]
w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ CTL11[1:0] I MD11[1:0] I CTL10[1:0] ‘ MD10[1:0] ‘ CTL9[1:0] ‘ MD9J[1:0] CTL8[1:0] | MDS8[1:0]
w w w w w w w
B /B
31:30 CTL15[1:0] Pin15 B
B p B A
& CTLO[1:0]
29:28 MD15[1:0] Pin15 B
B p B A
& MDO[1:0]
27:26 CTL14[1:0] Pin14 B
B p B A
& CTLO[1:0]
25:24 MD14[1:0] Pin14 B
B p B A
& MDO[1:0]
23:22 CTL13[1:0] Pin13 B
B p B A
& CTLO[1:0]
21:20 MD13[1:0] Pin 13 B
B p B A
& MDO[1:0]
19:18 CTL12[1:0] Pin 12 B
B p B A
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GigaDevice
& CTLO[1:0]
17:16 MD12[1:0] Pin 12 B
B p B A
& MDO[1:0]
15:14 CTL11[1:0] Pin 11 B
B p B A
& CTLO[1:0]
13:12 MD11[1:0] Pin 11 B
B p B A
G  MDO [1:0]
11:10 CTL10[1:0] Pin 10 B
B p B A
&  CTLO[1:0]
9:8 MD10[1:0] Pin10 B
B p B A
d MDO[1:0]
7:6 CTL9[1:0] Pin 9 g
B p B A
&  CTLO[1:0]
5:4 MD9[1:0] Port 9 B
B p B A
& MDO [1:0]
3:2 CTL8[1:0] Pin8 B
B p B A
&  CTLO[1:0]
1:0 MD8[1:0] Pin 8 B
B p B A
& MDO [1:0]
8.5.3. 0 - (GPI Ox _ I STAT, x=A..G)
Z ' 0x08
B v' 0x0000 XXXX
7 (328 ) A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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‘ ISTAT15 ‘ ISTAT14 ‘ ISTAT13 ‘ ISTAT12 ‘ ISTAT11 ‘ ISTAT10 ‘ ISTAT 9 ‘ ISTAT 8 ‘ ISTAT 7 ‘ ISTAT 6 ‘ ISTAT 5 ‘ ISTAT 4 ‘ ISTAT 3 ‘ ISTAT 2 ‘ ISTAT 1 ‘ ISTAT 0 ‘

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

B /B
31:16 G G Bv A
15:0 ISTATY o " B (y=0..15)
B p B A
o T HT oy
1 T HT oy
8.5.4. o ¥ L (GPI Ox _OCTL, x=A. . G)
Z ' 0x0C
B v ' 0x0000 0000 x=C..G" /0x0000 a000 x=A~ /0x0000 0010 x=B~
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

‘OCTLIS l OCTL14 l OCTL13 ‘ OCTL12 l OCTL11 ‘ OCTLlO‘ OCTL9 ‘ OCTL8 ‘ OCTL7 ‘ OCTL6 ‘ OCTL5 ‘ OCTL4 ‘ OCTL3 ‘ OCTL2 | OCTL1 ‘ OCTLO ‘

w w w w w w w w w w w w w w w w
BB
31:16 G G PvA

B p B A
15:0 OCTLy o Fv
¥
8.5.5. o B b ( GPl1 Ox _BOP, x=A..G)
Z ' 0x10
B v "' 0x0000 0000
. (328) A

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ CR15 ‘ CR14 l 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
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B /B

31:16 CRy ) B y(y=0..15)
B p B A
0 OCTLyB i
1 OCTLyPR w O
15:0 BOPy o BB y(y=0..15)
"B p B A
0 OCTLy B i
1 OCTLyPR w 1
8.5.6. P (GPI Ox _BC, x=A..QG)
Z ' 0x14

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
‘ 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 BvA
15:0 CRy 0 B y(y=0..15)

B p B A
0] OCTLy B i
1 OCTLy B
8.5.7. 0 ( GPI Ox _LOCK, x=A. . G)
Z ' 0x18
B v ' 0x0000 0000
7 (328) A

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

| : [ |
w

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ LK15 ‘ LK14 | LK13 ‘ LK12 ‘ LK11 ‘ LK10 ‘ LK9 ‘ LK8 ‘ LK7 ‘ LK6 ‘ LK5 ‘ LK4 ‘ LK3 ‘ LK2 ‘ LK1 ‘ LKO ‘

w w w rw w w w w w w w w w w w w
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GigaDevice G D 3 2 F 4 O 3 X X’Y
B /B
31:17 G G BVA
16 LKK 1
B 7 a LockKeyQ | - " A
0 GPIO_LOCK 0

I [A#® McCU B | GPIO_LOCK
LOCKKeyQ
Q1YQOoYQlY 0OV 1

‘ LOCK KeyQ | T LK[15:0] v G A
15:0 LKy ) B y(y=0..15)
B p B A
0 o B
1 LKKE 1 ~ o B
8.5.8. o B ( GPI Ox _ SPD, X =A. G)
Z ' 0x3C
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

‘ SPD15 ‘SPD14 ‘ SPD 13 ‘ SPD 12 ‘ SPD 11 ‘ SPDlO‘ SPD 9 ‘ SPD 8 ‘ SPD 7 ‘ SPD 6 ‘ SPD 5 ‘ SPD 4 ‘ SPD 3 ‘ SPD 2 ‘ SPD 1 ‘ SPD 0 ‘

rw w w rw w w w rw 1\ rw I\ rw rw w rw rw
B /B
31:16 G G ByvA
15:0 SPDy MDxv w 0Ob11 ~ 0 Y ~ 168MHz™ A
o ¥ 6 50MHzZ B T MDxv 4w Ob11A ' B
p B A
1 ¥ ¢ 50MHZ - MDxv 4 0bl1”
' o ¥ G 50MHz -~ a /0 &4 "HA

AFIO_CPSCTL T CPS_ENSB A

8.5.9. He L ( AFI O_EC)
Z ° 0x00

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
‘ I EOE | PORT[2:0] PIN[3:0]
w w w
B /B
31:8 G G BvA
7 EOE Hp ¥ a
B p B A B~ Cortex EVENTOUT ¥ [
PORT[2:0] PIN[3:0]® /0o A
6:4 PORT[2:0] Ho ¥ o
B p B A ¢ ¥ Cortex EVENTOUTH~ o A
000 o A
001 o B
010 o C
011" o D
100 o E
3:0 PIN[3:0] Ho ¥
"B p B A G ¥ Cortex EVENTOUTH~ A
0000 0
0001
0010 2
6
1111 15
8.5.10. AFIl O O(AFI O_ PCFO)
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
ADC1_ ADCO_
TIMER4C
SPI2_ CAN1_ ETRGRE ETRGRE
G G SWJ_ CFG[2:0] G G G G H3_
REMAP REMAP R R
IREMAP
_REMAP _REMAP
w w 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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PDO1_ TIMER3_ | TIMER2_REMAP TIMER1_REMAP TIMERO_REMAP USART2_ USART1_|USARTO_| 12CO_ SPIO_
CANO_REMAP [1:0]
REMAP REMAP [1:0] [1:0] [1:0] REMAP[1:0] REMAP | REMAP | REMAP | REMAP
rw w w I\ I\ I\ rw rw w rw w
B /B
31:29 G G BvA
28 SPI2_REMAP SPI2/12S2
B p B A
0 (SPI12_NSS-12S2_WS/PA15, SPI2_SCK-12S2_CK/PB3,
SPI2_MISO/PB4, SPI2_MOSI-I2S_SD/PB5)
1 (SPI12_NSS-1252_WS/PA4, SPI2_SCK-12S2_CK/PC10,
SPI2_MISO/PC11, SPI2_MOSI-I2S_SD/PC12)
27 G G Bv A
26:24 SWJ_CFG[2:0] v JTAG
Br Q° T B Hv~ A ¢ SWJ w I/O
o ASWT vy JTAG™ JTAG SWD Cortex o A B
SWJp W n "y JTMS/JITCK
2t D H" a JTAG SW y ~ A
000 n SWJ(JTAG-DP + SW-DP) B
001' n SWJ(JTAG-DP + SW-DP) p NJTRST
010 JTAG-DP SW-DP g
100 JTAG-DP SW-DP
(I ‘ b
23 G G BvA
22 CAN1_REMAP CAN1 1/0
B p B * L CANLTX CAN1 RX A
0 (CAN1_RX/PB12,CAN_TX/PB13)
1 (CAN1_RX/PB5,CAN_TX/PB6)
21 G G BvA
20 ADC1_ETRGREG ADC1 0
_REMAP B p B A B L 0 ~ b ADC1 0 A
B B ~ ADC1 0 b EXTI11 A B B ~ ADC1
0 b TIMER7_TRGO A
19 G G BvA
18 ADCO_ETRGREG_R ADC 0 0
EMAP B p B A s L 0 ~ bt ADCO i} A
B B ~ ADCO 0 b EXTI11 A B B ~ ADCO
0 b TIMER7_TRGO A
17 G G BvA

145




GD32F40 3 x XY

GigaDevice
16 TIMER4CH3_IREMA TIMER4 3p
P B p B * L TIMER4_CH3 p A BB
TIMER4_CH3 b PA3 A B B~ TIMER4_CH3bL IRC40K p
6 IRC40K %oA\
By * T A
0
1
15 PD01_REMAP OSC_IN/OSC_OUT [ Port DO/Port D1
B p B A
o
1 OSC_IN [ PDO OSC_OUT [ PD1
14:13 CANO_REMAP[1:0] CANO o
B f5) B A
00 (CANO_RX/PA11, CANO_TX/PA12)
or a
100 Ne (CANO_RX/PB8, CANO_TX/PB9)
11 n (CANO_RX/PDO, CANO_TX/PD1)
12 TIMER3_REMAP  TIMER3
B p B A
0 (TIMER3_CH0/PB6,TIMER3_CH1/PB7,TIMER3_CH2/PBS,
TIMER3_CH3/PB9)
1 n (TIMER3_CHO0/PD12,TIMER3_CH1/PD13,TIMER3_CH2/PD14,
TIMER3_CH3/PD15)
11:10 TIMER2_ TIMER2
REMAP[1:0] "B p B A
00 (TIMER2_CHO/PA6,TIMER2_CH1/PA7,TIMER2_CH2/PBO,
TIMER2_CH3/PB1)
01 a
100 Ne (TIMER2_CHO0/PB4,TIMER2_CH1/PB5,TIMER2_CH2/PBO,
TIMER2_CH3/PB1)
11 n (TIMER2_CHO/PC6, TIMER2_CH1/PC7,TIMER2_CH2/PC8,
TIMER2_CH3/PC9)
9:8 TIMER1_REMAP  TIMER1
[1:0] ‘B p B A
00 "~ TIMER1_CHO/ TIMER1_ETI/PA0" TIMER1_CH1/PAT
TIMER1_CH2/PAZ TIMER1_CH3/PA3"
01  Ne ~ TIMER1_CHO/ TIMER1_ETI/PA15 TIMER1_CH1/PB3
TIMER1_CH2/PAZ TIMER1_CH3/PA3"
10 Ne "~ TIMER1_CHO/ TIMER1_ETI/PA0" TIMER1_CH1/PAT
TIMER1_CH2/PB10° TIMER1_CH3/PB11”
11 n ~ TIMER1_CHO/ TIMER1_ETI/PA15 TIMER1_CH1/PB3
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TIMER1_CH2/PB10° TIMER1_CH3/PB11~
7:6 TIMERO_REMAP TIMERO
[1:0] "B p B A
00: (TIMERO_ETI/PA12, TIMERO_CHO/ PA8, TIMERO_CH1/PAY9,
TIMERO_CH2/PA10,TIMERO_CH3/PA11, TIMERO_BRKIN/PB12,
TIMERO_CHO_ON/PB13, TIMERO_CH1_ON/PB14, TIMERO_CH2_ON/PB15)
01: Ne (TIMERO_ETI/PA12, TIMERO_CHO/ PA8, TIMERO_CH1/PAY9,
TIMERO_CH2/PA10,TIMERO_CH3/PA11, TIMERO_BRKIN/PAG,
TIMERO_CHO_ON/PA7, TIMERO_CH1_ON/PBO, TIMERO_CH2_ON/PB1)
10 a
17 n (TIMERO_ETI/PE7, TIMERO_CHO/ PE9, TIMERO_CH1/PE11,
TIMERO_CH2/PE13,TIMERO_CH3/PE14, TIMERO_BRKIN/PE15,
TIMERO_CHO_ON/PES, TIMERO_CH1_ON/PE10, TIMERO_CH2_ON/PE12)
54 USART2_REMAP[1: USART2
0] "B p B A
00 (USART2_TX/PB10, USART2_RX /PB11, USART2_CK/PB12,
USART2_CTS/PB13, USART2_RTS/PB14)
or No (USART2_TX/PC10, USART2_RX /PC11, USART2_CK/PC12,
USART2_CTS/PB13, USART2_RTS/PB14)
10 a
11 n (USART2_TX/PD8, USART2_RX /PD9, USART2_CK/PD10,
USART2_CTS/PD11, USART2_RTS/PD12)
3 USART1_REMAP USART1
B p B A
(0} (USART1_CTS/PAO, USART1_RTS/PA1,USART1_TX/PA2,
USART1_RX/PA3, USART1_CK/PA4)
1 (USART1_CTS/PD3, USART1_RTS/PD4,USART1_TX/PD5,
USART1_RX/PD6, USART1_CK/PD7)
2 USARTO_REMAP USARTO
B ) B A
0 (USARTO_TX/PA9, USARTO_RX /PA10)
1 (USARTO_TX/PB6, USARTO_RX /PB7)
1 12C0_REMAP 12C0
B p B A
0 (12C0_SCL/PBS6, 12C0_SDA /PB7)
1 (12C0_SCL/PBS8, 12C0_SDA /PB9)
0 SPI0O_REMAP SPIO
B ) B A
(0} (SPI0O_NSS/PA4, SPI0_SCK /PA5, SPI0O_MISO /PA6,
SPI0_MOSI /PA7, SPIO_IO2 /PA2, SPIO_IO3 /PA3)
1 (SPI0O_NSS/PA15, SPIO_SCK /PB3, SPI0O_MISO /PB4,
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SPI0_MOSI /PB5, SPI0_IO2 /PB6, SPI0_IO3 /PB7)

8.5.11. EXTI 0 (AF1 O_ EXTI SS0)

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

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

(0]
h)

<
>

15:12 EXTI3_SS[3:0] EXTI 3
0000 PA3
0001 PB3
0010 PC3
0011 PD3
0100 PES3
0101 PF3
0110 PGS

11:8 EXTI2_SS[3:0] EXTI 2
0000 PA2
0001 PB2
0010 PC2
0011 PD2
0100 PE2
0101 PF2
0110 PG2

7:4 EXTI1_SS[3:0] EXTI 1
0000' PA1
0001' PB1
0010° PC1
0011' PD1
0100 PE1
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3.0

8.5.12.

31 30

EXTIO_SS[3:0]

EXTI

z

0xo0C

0101' PF1
0110 PG1
[ G

EXTIO
0000
ooox
0010
0011
0100
0101
0110
i

PAO
PBO
PCO
PDO
PEO
PFO
PGO

o

B v 0x0000 0000

29 28

(328) A

26 25

>

>

(AFI O_

24 23

22 21

20

EXTI SS1)

19

18 17

16

15 14

13 12

10 9

6 5

2 1

EXTI7_SS [3:0]

EXTI6_SS [3:0]

EXTI5_SS [3:0]

EXTI4_SS [3:0]

A

I\

w

11:8

EXTI7_SS[3:0]

EXTI6_SS[3:0]

G B
EXTI 7
0000
0001
0010
0011
0100
0101 PF7
0110 PG7
i G

PA7
PB7
PC7
PD7
PE7

EXTI 6
0000
0001
0010
0011

PAG6
PB6
PC6
PD6

>

>
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7:4

3.0

8.5.13.

31

EXTI5_SS[3:0]

EXTI4_SS[3:0]

EXTI

0100 PE6
0101 PF6
0110 PG6

[ G

>

EXTI5

0000 PAS
0001 PBS5
0010 PC5
0011 PD5
0100 PES5
0101 PF5
0110 PG5

EXTI 4

0000 PA4
0001 PB4
0010 PC4
0011 PD4
0100 PE4
0101' PF4
0110 PG4

2 (AFI O_

Z ' 0x10
B v ' 0x0000 0000

30 29 28

(328) A

27 26 25 24 23 22 21

20

EXTI SS2)

19

18 17

16

15

14 13 12

11 10 9 8 7 6 5

2 1

EXTI11_SS [3:0]

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

EXTI8_SS [3:0]

w

w w

w

31:16

15:12

G

EXTI11_SS[3:0]

(0]
i)

<
>

EXTI 11

0000 PAl1l
0001 PB11
0010 PC11
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11:8 EXTI10_SS[3:0]

7:4 EXTI9_SS[3:0]

3:0 EXTI8_SS[3:0]

8.5.14. EXT

Z €
Bv'

31 30 29 28

0x14
0x0000 0000

27

oo1r
0100
o1or
0110
[

EXTI 10

0000
0001
0010
0011
0100
0101
0110
it

EXTI 9
0000
0001
0010
0011
0100
0101
0110

EXTI 8
0000
0001
0010
0011
0100
o101
0110

3

(328 )

26

PA10
PB10
PC10
PD10
PE10
PF10
PG10

G

PA9
PB9
PC9
PD9
PE9
PF9
PG9

(0]

PA8
PB8
PC8
PD8
PES8
PF8
PG8

o

A

25

A

b~

>

(AFI O_

24

23

22

EXTI SS3)

21

20

19
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

EXTI15_SS [3:0] EXTI14_SS [3:0] EXTI13_SS [3:0] ‘ EXTI12_SS [3:0]

w w w w

31:16 G

(0]
©»

<
>

15:12 EXTI15_SS[3:0] EXTI 15
0000: PA15
0001: PB15
0010: PC15
0011: PD15
0100: PE15
0101: PF15
0110: PG15
i G

>

11:8 EXTI14_SS[3:0] EXTI 14

0000: PA14
0001: PB14
0010: PC14
0011: PD14
0100: PE14
0101: PF14 in
0110: PG14
[ G

>

7:4 EXTI13_SS[3:0] EXTI 13
0000: PA13
0001: PB13
0010: PC13
0011: PD13
0100: PE13
0101: PF13
0110: PG13
ir G

b~

3.0 EXTI12_SS[3:0] EXTI 12

0000: PA12
0001: PB12
0010: PC12
0011: PD12
0100: PE12
0101: PF12
0110: PG12
i G

>
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8.5.15. AFI O 1(AFI O_ PCF1)
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
G
15 14 13 12 11 10 9 8 7 6 5 4. 3 2 1 0
EXMC_ | TIMER13_ | TIMER12_ | TIMER10_ | TIMER9_ | TIMERS_
G CTC_REMAP[1:0] G
NADV REMAP REMAP REMAP REMAP REMAP
B /B
31:13 G G Bv A
12:11 CTC_REMAP [1:0] CTC
"B p B L CTC_SYNC w [ GPIO o A
00 (PA8)
01 0 (PD15)
10/11 1(PFO0)
10 EXMC_NADV EXMC_NADV b
B p B L - EXMC_NADV H”
0 NADVH~ [ F( V)
1 NADV H~ 1o Ty Gir A
9 TIMER13 REMAP  TIMER13
B p B L TIMER13_CHO w [ GPIO o A
0 (PAY)
1 (PF9)
8 TIMER12_REMAP  TIMER12
B p B L TIMER12_CHO  w [ GPIO o A
0 (PAB)
1 (PF8)
7 TIMER10_REMAP  TIMER10
B p B L TIMER10_CHO w [ GPIO o A
0 (PB9)
1 (PF7)
6 TIMER9_REMAP TIMER9
B p B L TIMER9_CHO  w [ GPIO o A
0 (PBS)
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1 (PF6)
5 TIMERS_REMAP TIMERS

B p B L TIMERS_CHO TIMERS_CH1 w

[ GPIO o A

0 (TIMER8_CHO [ PA2 TIMERS_CH1 [ PA3)

1 (TIMER8_CHO [ PE5 TIMERS_CH1 [ PES)
4:0 G G BvA
8.5.16. | O é L (AFI O_CPSCTL)

Z ' 0x20
B v ' 0x0000 0000
7 (328 ) A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘ G CPS_RDY G CPS_EN
BB
31:9 G G BvA
8 CPS_RDY /O &Y 'H %o B, A

0 /0 @Y "H %o

1 /O &1 "H%o
7:1 G G Bv A
0 CPS_EN /O &1 "Ha

o ¥ G 50MHz ~ a /0 &4 "HA
0 /0O &Y "H
1 1/0 &4 "Ha
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9. Oy { "H CRC”
9.1.
O W O Ty ) E
A
CRC Y "Ha 32 CRC A
9.2. h
A 326 ¥ A ¢ 328 - T [ % v 4e
AHB '
A b " 88 TTYLi T Ky a
A ' 0x4C11DBT

X32+X26+X23+X22+X16+X12+X11+X10+X8+X7+X5+X4+X2+X+1

323 CRC Ly CRC A
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GigaDevice
9-1.CRC 1{"H
S E— i (328 )
CRC {'H
0x4C11DB7
AHB
¥
C—— —— 7 (328)
CE— - @)
9.3. w
A CRC {YH Yy 328 * CRC_DATA A U]
A
b ) CRC_CTL CRC_DATA “CRC {'H
G " |F® CRC_DATA T A
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G 328 CRC ~ w328 -~ A~ AHB bw A
A L 3, e 8B CRC_FDATAA
CRC_FDATAL CRC " kv R Ty Q pA
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9.4. CRC
CRC ' 0x4002 3000
9.4.1. ~ CRC_DATA
Z ' 0x00

Bv' OXFFFF FFFF

7 ~ 382"
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ DATA[31:16]
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ DATA[15:0]
w
B /B
31:0 DATA[31:0] CRC B
p” T Q
G - i Q"4 A QT b ¥
u B [ CRC A
9.4.2. " CRC_FDATA
Z ' 0x04
Pv" Ox0000 0O0O0O
7 ~ 32"
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 FDATA[7:0]
w
B /B
31:8 G G Bv A
7:0 FDATA[7:0] B
p” T Q
" B b CRC " A Kv it Gl T Kuv A bi
CRC_CTL A
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9.4.3. L " CRC_CTL
Z ' 0x08
Pv' Ox0000 OOOO
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 ‘ RST ‘
rs
BB
31:1 G G BvA
0 RST B 1 y B CRC_DATA - i v w OXFFFFFFFF B
p A B CRC_FDATA A
p” 7 QA
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GigaDevice
10. O L ~ DmA”
10.1.
DMA L LW ) O H U O n O v
CPU: """t aqcCPUOVYF i w ::ADMA L 12
" DMAO 7a “ DMA1 5a "A @ F W@ @
U ADMA L »p vWaee 2 @ DMA ne A
DMA L Cor ®-M4&) A DMA CPU “DMA
U CPU s @ A T " =) Ne
DMA CPU "y GcCcPU | WA A
10.2. h
A D " l [ 65536
A 1ax T @ " " DMAO 7 " DMA1l 5a ~
A AHB APB =~ :: SRAM ™ Ybu ’
A @ p DMA
A pn® "~ vaTa a pn@ " TNt n® ~
A O D " ' N I
A O D :
A D :
A [ 0~ 0 | R U RV D
A @ 3 Hp T
A T a A
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GigaDevice
10.3.
101. DMA
AHBC 0
DMA
< >
|.
\ 4
) o 6
peri_req > —_
- | v o | |AHBR o
peri_req :I 2 v l » . 4-_}
peri_req ;! 1 \ 4 <
peri_req 0 <
v L & R
L & = N 2]
10l. DMA * DMA L 4  Ne
A AHBL o DMA
A AHB o D
A e DMA nao
A
10.4. w
10.4.1. DMA b
DMAR Ny b' 5 " H 0 [ ADMA L
6 DMA_CHxPADMR CHx MADWMA _ CHxCTL v VW b
/ ADMA _CHxCNT & LpD ADMA_CHxCTL
PWI DT HMWI DTBH _ 0 ) N/ CA
X DMA_CHXxCNT vu 4 f PNAGAMNAGRA B A PWI DTH
MWI DT H " DMM® b 10-1. DMA 2 DA
101. DMA b
D D 'b
32 bits 32 bits  |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 BFBEBDBC[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
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D D b
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 BFBEBDBC[31:0] @OxC  |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 BFBEBDBCJ[31:0] @0xC 4: Write BC[7:0] @0x3
16 bits 32 pits  |1: Read B1B0O[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] @0x1
3: Read B5B4[15:0] @0Ox4 3: Write B4[7:0] @0x2
4: Read B7B6[15:0] @0x6 4: Write B6[7:0] @0x3
8 bits 32 bits  |1: Read BO[7:0] @0x0 1: Write 000000B0[31:0] @0x0
2: Read B1[7:0] @0Ox1 2: Write 000000B1[31:0] @Ox4
3: Read B2[7:0] @0x2 3: Write 000000B2[31:0] @0x8
4: Read B3[7:0] @0x3 4: Write 000000B3[31:0] @0xC
8 bits 16 bits  |1: Read BO[7:0] @0x0 1, Write 00B0[15:0] @0x0
2: Read B1[7:0] @0x1 2, Write 00B1[15:0] @0x2
3: Read B2[7:0] @0x2 3, Write 00B2[15:0] @0x4
4: Read B3[7:0] @0x3 4, Write 00B3[15:0] @0x6
8 bits 8 bits 1: Read BO[7:0] @0x0 1, Write BO[7:0] @0x0
2: Read B1[7:0] @0x1 2, Write B1[7:0] @0x1
3: Read B2[7:0] @0x2 3, Write B2[7:0] @0x2
4: Read B3[7:0] @0x3 4, Write B3[7:0] @0x3
DMA_CHXCNT CNF CHEN B [ i Lo A o
T  CNF v D A
DMA_CHxCTL CHERN " YA DMM
A CHER D MM - a CHER Ney e
~ a DMA | v b~ 1 DMA
DA
~ a DMA | « * v b” ¢t DMA W
b A
A CHER ~ DMAP " H K b |FBa DMA
“tbw Oky DMA A
10.4.2.
e b “DMA L T "= O L~ H~
H™
A H™ 0F" % 0 ’
A H"* DMA L v DMA L 0 AHB D’ A
1 2. LT LDMA L H LA
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1 02. L
i:fm BH‘ [ DMA [ H*HN AL
o ) )
X X X
DMA FiT DMA L [v H”
n @ " DMA L § H~
\ / L ]
DMA \>// >< DMA ></
7/ / \
no DMA

10.4.3. e
DMA L W [ @ T e ne  _
W a Ang - PN pne ~ N t 0
A pn¢@ ' Nwdg ~ v T A"y DMA _CHx CPTRIBO
A
A pne l pne - T no Ao 0
2w pnd 0 nd G 2A
10.4.4.
o H ' A DMA_CHxCTL
PNAGAVINA GA o A
T W WA " DMA_CHx PADMR _CHx MAADR
T- AW © L v T Z 4 avib_oc D
A
10.4.5.
( ADC YA DMA_CHxXCTL CMENB
B™ v a A
T DMAD * CNTv w ~Y § D By 1A
DMAW o a P~ DMA_CHxCTL CHENS ~ 0A
10.4.6. o [ C
DMA_CHxCTL M2MB B y g o [ © A 1"~ DMA
D buw H* AW DMA CHxCTL CHEWN 1 DMA
4 D * [ DMA_CHXCNT [0 DMA wA A

163



&

GD32F40 3 x XY

GigaDevice
10.4.7.
T W DMA D ~ Y " b
1. O CHER™ w T a = BA CHEMNO ~ N
DMA D
2. DMA_CHxCTL M2N DI R” ’
3. DMA_CHxCTL CMEN~ ’
4. DMA_CHxCTL PRI ~ pna
5. DMA_CHxCTL O D yi o
6. DMA_CHxCTL D T ~AD T - 0D T a
B 1
7. DMA_CHx PADDR ’
8. DMA_CHx MADDR O '
9. DMA_CHxXxCNT D ’
100 DMA_CHxCTL CHERN 1 a DMA A
10.4.8. T
@ DMA Wef T AT He 2 ‘D “AD D A
WeT HP DMA_ I NTFT f B DMA_| NTCT f
B~ DMA_CHxCTLT F a BA_10@ T Hw Bl T A
1@ T Ho
B B B
T He 2
DMA_INTF DMA_INTC DMA_CHxCTL
D FTFIF FTFIFC FTFIE
\D HTFIF HTFIFC HTFIE
D ERRIF ERRIFC ERRIE
DMA 103. DRFA YKoy a AW Hp
v’ T A
13. DRA
FTFIFX—>
and
FTFIEX—>]
)
HTFIFX—> \
and > Ofr CHXINTF—>
HTFIEX—>| /
—>
ERRIFX—>
and
—ERRIEX—>
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10.4.9.

X 0

=13

DMA

@
164

" DMAO x = 06¢ DMAl

[ We DMA A

-
A

D MA

Y
A 1@3.

0 16. DMA1
A G W
D M% 0

DMA ¥

lexuDMAL1l e

1064 DMA

Hardware
priority

high

low

0

Xx=0€&4

I1e3uDMAO @

Channel 0 or (

(g

Channel 1 or (

e

Channel 2 or (

¢

Channel 3 or (

(g

Channel 4
or

¢

Channel 5
or

(g

Channel 6
or

(g

M2M

ADCO
TIMER3_CHO

SPI0_RX
USART2_TX
TIMERO_CHO
TIMER2_CH?2

SPI0_TX
USART2_RX
TIMERO_CH1
TIMER2_CH3
TIMERZ_UP

SPI1/12S1_RX
USARTO TX
12C1_TX
TIMERO_CH3
TIMERO_TG
TIMERO_CMT
TIMER3_CH1

SPI1/12S1_TX
USARTO_RX
12C1_RX
TIMERO_UP
TIMER3_ CH2

USART1_RX
12C0_TX
TIMERG_CH?2
TIMER2_CHO
TIMERZ_TG

USART1_TX
12C0_RX
TIMER3_UP
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10-3. DMAOY
Peripheral| Channel 0 | Channel 1 Channel 2 Channel 3 | Channel 4 | Channel5 | Channel 6
TIMERO_CH3
TIMERO 0 TIMERO_CHO | TIMERO_CH1 | TIMERO_TG | TIMERO_UP |TIMERO_CH2 0
TIMERO_CMT
TIMER1_CH1
TIMER1 |TIMER1_CH2 | TIMER1_UP 0 0 TIMER1_CHO 0
TIMER1_CH3
TIMER2_CH3 TIMER2_CHO
TIMER2 0 TIMER2_CH2 0 o] o]
TIMER2_UP TIMER2_TG
TIMER3 | TIMER3_CHO 0 0 TIMER3_CH1 | TIMER3_CH2 0 TIMER3_UP
ADCO ADCO o] 0 0 o] 0 0
SPI/12S o) SPI0_RX SPIO_TX |SPI1/12S1_RX|SPI1/12S1_TX ) o)
USART 0 USART2_TX | USART2_RX | USARTO_TX | USARTO_RX | USART1_RX | USART1_TX
12C o) o) ) 2C1_TX 12C1_RX [2C0_TX 12C0_RX
10-5. DMA1
Hardware
priority SPI2/12S2_RX
TIMER4_CH3
; TIMER4_TG
high Channel 0 or or TIMER7_CH2
MM TIMER7_UP
SPI2/12S2_TX
TIMER4_CH?2
or TIMER4_UP
TIMER7_CH3
Ehannsl 1 or ( \ TIMER7_TG
M2M TIMER7_CMT
UART3_RX
or TIMERS_UP
DAC_CHO
Enannsl 2 or \ TIMER7_CHO
M2M
SDIO
or TIMER4_CH1
TIMER6_UP
Channel 3 or K IMERE )
M2M
ADC2
or UART3_TX
TIMER4_CHO
v Channel 4 or \ TIMER7_CH1
low M2M
10-4. DMA1N
Peripherall| Channel 0 | Channel 1 | Channel 2 | Channel 3 | Channel 4
TIMER4 |TIMER4_CH3|TIMER4_CH2 0 TIMER4_CH1|TIMER4_CHO
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Peripherall| Channel 0 | Channel 1 | Channel 2 | Channel 3 | Channel 4
TIMER4_TG | TIMER4_UP
TIMERS 0 0 TIMERS5_UP 0 0
TIMER6 0 0 0 TIMER6_UP 0
TIMER7_CH3
TIMER7_CH2
TIMER7 TIMER7_TG |TIMER7_CHO 0 TIMER7_CH1
TIMER7_UP
TIMER7_CMT
ADC2 0 0 0 0 ADC2
DAC o) o) DAC_CHO | DAC_CH1 )
SPI/12S |SPI2/12S2_RX|SPI12/12S2_TX 0 0 0
USART 0 0 UART3_RX 0 UART3_TX
SDIO 0 0 0 SDIO 0
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10.5. DMA
DMA 0 "0x4002 0000
DMA1 “0x4002 0400
" DMA1l Jjea SO0 4 ~ 7 T 5 6 ~ B b
¢ DMAA
105.1. T B (DMA_I NTF)
Z ' 0x00

B v 0x0000 0000

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

‘ G | ERRIF6 ‘ HTFIF6 ‘ FTFIF6 ‘ GIF6 ‘ ERRIF5 ‘ HTFIFS ‘ FTFIFS ‘ GIF5 ‘ ERRIF4 | HTFIF4 ‘ FTFIF4 ‘ GIF4 ‘
r r r r r r r r r r r r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

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

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

BB
31:28 G G BVA
27/23/19/ ERRIFx X B(x=066)
15/11/7/3 p BT p QDMA_INTC Pyl
0 x b D
1 x0 D
26/22/18/ HTFIFx x\ D P(x=0¢€6)
14/10/6/2 p BT p QDMA_INTC Pyl
0 x\ D
x\ D
25/21/17]/ FTFIFX xP P(x=0¢€6)
13/9/5/1 p B p QDMA_INTC Pyl
0) xP
. D
24/20/16/ GIFx xn T B(Xx=066)
12/8/4/0 p B p QDMA_INTC Byl
(0} x ERRIF, HTFIF FTFIF B B
1 X 0 ERRIF, HTFIF FTFIFH W B
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105.2. T B (DMA_| NTC)

Z ' 0x04
B v ' 0x0000 0000

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

‘ G | ERRIFCG‘ HTFIFC6 ‘ FTFIFC6 | GIFC6 ‘ ERRIFCSI HTFIFC5 ‘ FTFIFCS | GIFCS ‘ ERRIFC4| HTFIFC4 ‘ FTFIFC4 ‘ GIFC4 ‘
w w w w w w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘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
31:28 G G BvA
27/23/19/ ERRIFCx XxX(x=0¢é6) B
15/11/7/3 0)
1 DMA_INTF ERRIFxB
26/22/18/ HTFIFCx X (X =0&e) B
14/10/6/2 0)
1 DMA_INTF HTFIFxB
25/21/17/ FTFIFCx Xx(x=06é&6) B
13/9/5/1 0)
1 DMA_INTF FTFIFxB
24/20/16/ GIFCx Xx(x=0&6)T B
12/8/4/0 0)
1 DMA_INTF GIFX ERRIFX HTFIFx FTFIFxB
10.5.3. x L ( DMA_CHxXxCTL)
x=0...6, x4 g

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

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| G |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G ‘ M2M | PRIO[1:0] MWIDTHI[1:0] PWIDTHI[1:0] ‘ MNAGA ‘ PNAGA ‘ CMEN ‘ DIR ‘ ERRIE ‘ HTFIE | FTFIE ‘ CHEN ‘
w w rw A I\ I\ I\ I\ I\ w w w
B /B
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31:15

14

13:12

11:10

9:8

o)

M2M

PRIO[1:0]

MWIDTH[1:0]

PWIDTH[1:0]

MNAGA

PNAGA

CMEN

0
1 a o [ ©
CHENP w 1

]
]

NI
p B
00 v
or T
10
171
CHENP w1 ~ B b
O D
p B
00" 8-bit
01 16-bit
10 32-bit
11 G
CHENP w1 * B b

D
p B
00 8-bit
01 16-bit
10 32-bit
11 G
CHENP w1 = B b

CHENB w1 ~ P b

p B
0
1
CHENB w 1 ~ B b
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GigaDevice G D 3 2 F 4 O 3 X X’Y
CHENP y 1 ~ B b
4 DIR D
p B
0 ¢ F Q" U
1 ¢ O F Q"
CHENP 4y 1 ~ B b
3 ERRIE T a B
p B
0 T
' A T
2 HTFIE \D T a B
p B
0} D T
1 a D T
1 FTFIE D T a P
P B
o) D T
Y b T
0 CHEN a
p B
0}
1 a
10.5.4. X ( DMA_CHXCNT)
x=0..6, Xy g

Z ' OxOC + 0x14 xx
B v ' 0x0000 0000

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 Bv A
15:0 CNT[15:0] D
CHENB w1 ~ B b
D AW a - Y7 v

171



&

172
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@ DMAP H v i 1A vuo L " bw
D A b Vo w D Kk} - v
. WA v A
10.5.5. X (DMA_CHxPADDR)
X =0...6, x4 g
Z ' 0x10 + 0x14 xx
B v ' 0x0000 0000
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
310 PADDR[31:0]
CHENB w1 ~ B b
PWIDTHS v v 01 (16-bity PADDRI0] - " b 168 A
PWIDTHS v v 10 (32-bit)y PADDRI[1:0] - * b 328 A
10.5.6. x O ( DMA_CHx MADDR)
x=0...6, x4 g
Z ' 0x14 + 0x14 xx
f v ' 0x0000 0000
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 w 01 (16-bit) ~ MADDR [0] - * b 168 A
MWIDTHS v W 10 (32-bit) © MADDR[1:0] - * b 328
A
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GigaDevice

11. ~ DBG”

11.1.
GD32P 3 x x LN N - w A T w Ar
CoreSimht% TAP L A w Ar ®n
Cor M4 TA y ~ SwW w 3 JTAG A

wooa W

A Cortex®-M4 & Y’
A Am® o V5 A
' vow v W’ A B 1T W
vow n v W G oo © "TI MEWWDGA

FWDGII 2CCANR

11.2. JTAG/SWw

i7y y - SWwW 0 JTAG o w A

11.2.1. ® JTAG SW

a JTAG o~ "y Wi » 1L JTAG ® [ SwW
A 0 50e y:: TCK TMS=1H" ’
A 0 168 TMS=1110011110011110 (OXE79E LSB)H" ’
A 0 50e y:: TCK TMS=1H" A
® SW [JTAG p L'
A 0 50e y:: TCK TMS=1H" ’
A 0 168 TMS=1110011100111100 (OXE73C LSB)H" ’
A 0 50e y:: TCK TMS=1H" A
11.2.2. No
JTAG 'Jjea o' JTAG " JTCKJITAG ~JTMS
JTAG ~ "JTDIJTAG % "~ JTDOJTAGSH " NJTRSBT,
“Avy " SWD ! He o " ~ ¥ " SWDI'O
"~ SWCLKSW °o Ha LJTAG o He * SWDI OJTMS

“SWCLKJTCK A

w “JTDO 3 b " TRACESWO
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11, Ne
0
PA15 JTDI
PA14 JTCK/SWCLK
PA13 JTMS/SWDIO
PB4 NJTRST
PB3 JTDO
B g Je JTAG ~ "y ba NJTRST ' 1 a
JTAB ~ PB4y b GPIW ~ NJTRSDH “A ® [ sw
“PA15/ PB4/ BB3 GPIwWw A JTAGSW w a -
1@ by GPl & Aje T a "l F o

"GPl OAFI™®

11.2.3. JTAG

Cor ®-M4& JTAG TAMEU JTA® AMCU JTAIGR b9 -
5B~ Cor ®-M4&p JTAGIR o ~ 4BA y JTAG IR
B~ ° & B 5B BYPAS®D MCU JTAG B 4B % D Cor text
M4 J BAG B 7 vy WP~ w MCU JTAG BYPASS

A

MCU J T AYG 0X790007A3

11.2.4. B
JTABP SWDP B oGt B A BA . = Cor ®-M& Ne
p° =B NVIC " FPBDWT I TMNJTRSTBR JTAG TAPA Yy~
Ty B 1 w Ae B A - B A B~
B v 4A A
11.2.5. JEDEICO6 | D code
Cor P-M& v JEDEICO 6l DA AB e ROM T° "

OXEOOFFOOO_ _OXXEOOFFFFF

11.3. G w

11.3.1. Y w

DBG L 0 DBG_CTLOSTB_HOCLD1 f ~ “ AHB
CK_| RC&M™ vy ! A ¥ v
B A

DBG L 0 DBG_CTLODSLP_HOGLDL f -~ " AHB

CK_| RC8M™ vy 7l A
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DBG L 0 DBG_CTLOSLP_HOGLDL ¢ -~ * AHB
R ¢ n A
11.3.2. TI MER, | 2 C, WWD &E&TAN FWDGT
p A~ f DBG L T DBG_CTOO B 1A 6b b
abl

¢ TI MER” TI MER A
Gl 2C ~ SMBUG
¢ WWDGT FWDGT ~ A

¢ CAN -~ A A
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11.4. DBG

DEBUG ‘"0OxEO0O042000U
11.4.1. | D (DBG_ I D)
* 0xE004 2000
7
7 (32[3 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ ID_CODE[31:16]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ ID_CODE[15:0]
r
B /B
31:0 ID_CODE[31:0] DBG ID
B p 0° B bi
11.4.2. L 0 (DBG_CTLO)
Z ' 0x04
B v' 0x0000 0000 P
7 ( 382)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G TIMER10 | TIMER9_ | TIMERS8_ | TIMER13 | TIMER12 | TIMER11 I CAN1_H [ TIMER6_ | TIMERS_ | TIMER4_ | TIMER7_ | 12C1_HO
_HOLD HOLD HOLD _HOLD _HOLD _HOLD OoLD HOLD HOLD HOLD HOLD LD
w w rw 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
12C0_HO | CANO_H | TIMER3_ | TIMER2_ | TIMER1_ | TIMERO_ | WWDGT | FWDGT_ TRACE STB_ | DSLP_ | SLP_
LD OLD HOLD HOLD HOLD HOLD _HOLD HOLD _IOEN HOLD HOLD HOLD
w w w w w w w w w w w w
B /B
31 G G Bv A
30 TIMER10_HOLD TIMER10 G
B p B B
o
r p A G bi” 6
29 TIMER9_HOLD TIMER9 G
B p B B
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o
r p A G 9 bt~ 6
28 TIMER8_HOLD TIMERS G
B p B B
0
r p A G 8 bi” 6
27 TIMER13_HOLD TIMER13 G
B p B B
o
r p A G 13 bi~” 6
26 TIMER12_HOLD TIMER12 G
B p B B
0
r p A G 12 bi~ 6
25 TIMER11_HOLD TIMER11 G
B p B B
o
Cp A G 11 bt~ 6
24:22 G G Bv A
21 CAN1_HOLD CAN1 G
B p B B
0
Cp A CAN1 A
20 TIMER6_HOLD TIMER6 G
B p B B
0
r p A G 6 bi~ ¢
19 TIMER5_HOLD TIMERS5 G
B p B B
0
Cp A G 5 bi~ 6
18 TIMER4_HOLD TIMER4 G
B p B B
0]
r p A G 4 bi~ 6
17 G G BvA
16 12C1_HOLD 2C1G
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r p A G 12C1 SMBUS bi~” &6

15 12C0_HOLD 12C0 G

r p A G 12C0 SMBUS bi~ 6

14 CANO_HOLD CANO G

1 p A CANO A

13 TIMER3_HOLD TIMER3 G
B p B B
o
r p A G 3 bi~ ¢

12 TIMER2_HOLD TIMER2 G
B p B B

11 TIMER1_HOLD TIMERL1 G
B p B B

10 TIMERO_HOLD TIMERO G
B p B B

9 WWDGT_HOLD WWDG G

r p A G WWDGT Y6
8 FWDGT_HOLD FWDGT G
B p B B
r p A G FWDGT T 6
7:6 G G Bv A

5 TRACE_IOEN Ne a
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4:3 G G By
2 STB_HOLD G
B p B B
0
1 n” AHB CK_IRC8M t , E3 }
’ B
1 DSLP_HOLD G
B p B B
0
1 7N AHB CK_IRC8M t
0 SLP_HOLD G
B p B B
0
1 1~ AHB

179



&

GD32F40 3 x XY

GigaDevice
12. ~ ADC”
12.1.
MCU v 126 ~ ADC™ " "y G 16@
2a p H* A 18@ ADC v v
Ty v B B G TA
) L™ vy MCU ~ A
12.2. h
A t
~ ADQ\e " 123a16a8ka 68 No
-~ [|= %oW '
~ ¢ ‘ B B '
~ DMA A
A ~ t
~ 1a . ,
~ le p D ( YengE
~ lep @ 4 - ( Neri )W
A v
~ 0 A
A t
- 1 @ - Wl ’
~ - 0 W ~ ’
~ - 6l Hea @ ADC ~A
A v W A
ATt
_ i ,
~ Ho A
A t
~ 16 ’
-7 2% 256x
- <IN B A
A L © 26V[ 36V W 4w 3.3VA
A - “ Vrer- O W O Mer+A
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12.3. b H”
121. ADC F 2 ADC A 121. APpC ~“H” %= ADCp H™ A
12. ADC ~ H %= ADC A

121. ApC ~H”

p H”
VsENSE p D F oA
VREFINT p a F A
1 22. ADC " vy
Vopa ~ 6Voo 2. 6 WW3 . 6
Vssa N G Vss
VREF+ ADC @ 4° 2.6 ¥er+O oMa
VREF- ADC @ 47 VRer- = Vssa
ADCx_IN[15:0] 16
Vopa  Vssa Noz# [ Vo VssA
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12.4. w
1 21. ADC
m
o
iy = = = o
=< <
335
I: Ig Ig Ig
i
—__ b DMA
! EOC ~ ADC
T LV
Hop
Y " ]
ADC_INO >
ADC_INl GPIO > A
P
ADC_IN15] >
- SAR ADC L 8=22 ::> ¢ 16 bits? :,|> 8
VSENSE S
VREFINT - S
TOVS —
X CLSD ovsS[3:0]] L
VREF+ DRES[L:0]— OVSR[2:0]
VREF- 12, 10, 8, 6 hits
VDDA OVSEN —
VssA
12.4.1. o %ow
' % ~ ADC We % ~ @ ¢ AD® [ ADT)
A % -~ b a ADC [ % A A/ D [
% b A ) CLB=1 % A _ ~ %o CLBwvw G T
[ % ~ B p OA
ADC p T (® ~ VobA Vrer¥ 1 Y W % b A
p %o ADC_CTL1 RSTCIEB A
b %o
1 G ADCON=T
2 l4e CK_ADCY ADC ’
3. RSTCLB ( y
4 CLB=T
5 [ CLB=0A
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12.4.2. ADC
CK_ADC L Lo AHBaAPB?2 G AADC ~ y RCU
LT Ne A
12.4.3. ADCOg
ADC _CTL1 T ADCON ADC a " A Pw O t+ ADC G
B Awa, ~ ADCOMNuW 0 ~ ADC v - AADQ
tus Totus vV YA
12.4.4. !
Ty Ve |° LA | 16@ @
W A
ADC_RSQO0 RL[3:0]¢ v @ | AADC_RSQO~ADC_RSQ2
£ ! A
' ADC 18a TP LW 16@ A
12.4.5.
i
i W ADC_RSQ2 RSQO[M: 03 ADC A ADCON
T W p 0 00 -~ ADC w W @ A
129
| |CH2| | |CH2| | |CH2| | |CH2| | |CH2|
o] | | | |
Eoc | | | | L
) Ny 6 ADC_RDATA T EOC w 1A
EOCIBE T ¥ WeT A
' 5} !
1. G ADC_CTLO DISRC SMP y i ADC_CTL1 CTNR w O
2. ~ RSQU
3. ADC_SAMPTx ’
4. “ Ty ADC_CTL1 ETERC ETSRCB’
5. SWRCSTB ~ W Y We 0O H"
6. [ EOC 7T
7. We CK_ADT [ ADC_RDATA T ADC ’
8. Q0 EOC B A
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‘* EOC1 ~ WeCK_APCOADC A
ADC_CTL1 CTN 17 v a A N ADC
RSQO[ 4: 0] A ADCON W p 0 0 “ADC
W A G ADC_RDATA TA
1 23.
||CH2||CH2||CH2||CH2||CH2||CH2||CH2| I:I
[l
Eoc [ ] | B | |
l D '
1. ADC_CTL1 CTNB 4 1
2. - RSQO
3. ADC_SAMPTX ’
4. v ADC_CTL1 ETERC ETSRCB’
5. SWRCST# ~ Y We 0O H"
6. EOC B 1
7. Wae CK_ADT It ADC_RDATA T ADC ’
8. Q0 EOC B’
9. = - 6~8A
* EOC1 -~ WeCK_APCUADC A
G EOC B~ DMA ¥y D ) n'
1. ADC_CTL1 CTNB 4 T’
2. - RSQU
3. ADC_SAMPTX ’
4. iy ADC_CTL1 ETERC ETSRCB’
5. % DMA ~ @b ADC_RDATA
6. SWRCSTB ~ Y e 0 A
Y ADC_CTLO SMB 1 a A N ADC
ADC_RSQO~ADC_RSQPR A% ADCON T
p 0 0 ~ ADC wWe We ! A
O ADC_RDATA TA ! T EOQ 1A EOCIBE
r ¥ 1T A I b W - ADC_CTL1 D MAB W

1A

ADC_CTL1 CTN3 iy

A
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1 24. B
| |CH2| |CH1| |CH5| |CH7| |CH11| |CH16| |CH12| |CH17| | |CH2| |CH1|-~~
| I
EOC H
||< ¥ e I RL= >||
! D '
1. ADC _CTLO SM B ADC CTL1 DMAB 4y 71
2. ADC RSQx ADC_SAMPTx '
3. N ADC CTL1 T ETERC ETSRCB’
4. % DMA ” G D ADC_RDATA '
5. SWRCST B ~ 1Y Ve 0’
6. EOC g T
7. Q0 EOC B A
1 25. - a
||CH2||CH1||CH5||CH7||CH11||CH2||CH1||CH5||CH7||CH11||CH2|
s ]
Eoc I 1
HW@ 1 ,RLH
ADC_CTLO DISRCE 1 | a A By
\j na ! (nb 8) ! ADC_RSQO0~RSQ2 l
W NeA v n ADC_CTLO DISCNUM[2:0]# A p 0
00 ~ ADC w ADC_RSQO0~RSQ2 T " na
T LT A @ ! * EOC® 1A
EOCIE B 1Y WeT A
1 26.
| | CH2 | | CH1 | | CH5 | | | CH7 | | CH11| | CH16| | | CH12| | CH17| | | CH2 | | CH1 | | CH5 |
| I I I
EOC |_|
ll( W @ 1 , RL=7, DISNUM=. )ll
|:| Convert |:| Sample
l o) !
1. ADC_CTLO DISRC B ADC_CTL1 DMAB 4y T
2. ADC_CTLO DISNUM[2:0]8 ’
3. ADC_RSQx ADC_SAMPTX '
4, - ADC_CTL1 T ETERC ETSRCS#'’
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12.4.6.

12.4.7.

12.4.8.

5. % DMA ~ D ADC_RDATA
6. SWRCST B ~ 1Y e 0’

7. v 6

8. EOC BT

9. QO EOC B A

v w
ADC_CTLO RWDERN 1 a l w A w G
v A ADC Avey vy G v

ADC_STAT WD EB 1A WDE IBE ¥ T AMDC_WDHT
ADC_WDLT v vAp Wl Vb
ADC_CTL1 DA B "AADC_CTLO RWDENWDSC
WDCHSELP4YyO0] i W A

04

=
>

ADC_CTL1 DAL

127. A2 v

|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| O| 0| O|

DAL=1

68 Neo o b ¢ 12/ 180/ 8 Ne o - 1210 A

128 B6 4

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

DAL =0
(oo oo o o oo os]oi]os]oe]o]oo] o] o]

DAL =1
ADCa @« CK_ADC A v Ty ADC_SAMPTO
ADC_SAMPT1 SPTn[f2: 04 @ Y b A 13 Ne
Y = +12e EK_ADCA
D
CK_ADC = "30MHm 1.6 -~ H w' . 5+42CK_ADC

4 0. 46K us
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12.4.9. 0
0 " =1 Ty b ! A 0 ADC_CTL1
ETSRCI[R2: L0
123.ADCO ADC1 0
ETSRC[2:0] 0 i}
000 TIMERO_CHO
001 TIMERO_CH1
010 TIMERO_CH2
011 TIMER1_CH1 .
100 TIMER2_TRGO °P
101 TIMER3_CH3
110 EXTI11/
TIMER7_TRGO
111 SWRCST p 0
124, ADC2
ETSRC[2:0] 0 0
000 TIMER2_CHO
001 TIMER1_CH2
010 TIMERO_CH2
011 TIMER7_CHO p 0
100 TIMER7_TRGO
101 TIMER4_CHO
110 TIMER4_CH2
111 SWRCST p 0
12.4.10. D MA
DMA ~ "y ADC_CTL1 - G I @
AADC 1 Wa e DMA  ~ DMA T | B
Y t ADC_RDATAD A
12.4.11. ADCp

ADC_CTL1

( ADCO _GH17P)
A D
~A D b -
D A
e b o (
A
p A0 ( NepinT W@

TSVREN 17 y a

~

Y

B TSVREBRN Yy

i " ¢

4 8CAD

AD
Wwits texdhipp, v a

( ADCO _ CHMRBF): NT

F A4 ADC
dasheet
A
- i z b
i " b
D % @ Z A
¥ ADC A Vrer: 7
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GigaDevice
[ ADCO_CH17 A
a b ‘
1. D " ADCI R1 l ¥ ts _t ewmip
2. B ADC_CTL1 T TSVREN g D
3. B ADC_CTL1 ADCON 0 ° ADC
4. o p D F A Viemperatudh E ¥ *
(AC) 25t Vi{etpdr)at vre Avg 2% ope} +
Va5 p D 2 B Q) AT v a dat ashheet
Avg_S'l opkp D F oA v T v oG i
“ dat ashheet
12.4.12. Ne ( DRES)
ADCNe "y ADC_OVSAMRCTIRES[P: 0] A 6 b
T vya Y Ne Az ADCON 4w 0
- k DRES[ 1uMA®]Y Ne A 125. b6 M
tCONV TV Ne : tapd
125. b Ne tconv
tconv tsmpL(mMin) tabc
DRES[1:0] tconv(ns) at tanc(ns) at
. (ADC clock (ADC clock (ADC clock
bits fabc=30MHz fabc=30MHz
cycles) cycles) cycles)
12 12.5 417 ns 1.5 14 467 ns
10 10.5 350 ns 1.5 12 400 ns
8 8.5 283 ns 1.5 10 333 ns
6 6.5 217 ns 1.5 8 267 ns
12.4.13. 0P
) i "H yi CPU A @ - @
0 Y FWae 16 Al v N E FITN M v
Y - 1 H oy ADC_OVSAMPCTL OVSEB g ~
y v F une” 0 N ADofin) ADC ¥ na H
2A00+FB $ 1 (12-1)
) i"H Hew ' B° A N ADC_OVSAMPCTL
OVSR[R:®] O v w 2x 25@&x M §Wae 8p
v ADC_OVSAMPCTIOVSS[®B:0] A
1 H W @ 20 (256K A & @V T B v
" NgP 0 Wa 3v”~ By © G v 168 BDbu
v~ TA
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120, B 16

208

19

15

11

B —»
| |
| |
| |
| |
| |
:15 11 7 3 0 :
-
12120 58 § o WaeCd 208 v 16 B v D
A
1220 58 & 0
19 15 11 7 3 0
1 208 2 A C D 6
15 11 7 3 0
n~b svyd
. 56 4 1 5 6 6
1 26. NM Fv_~ Ne ~ F3N M\ A
v W OxFFFA
1 26. NM Fv© Ne -
1-bit 2-bit 3-bit 4-bit 5-bit 6-bit 7-bit 8-bit
Oversa| Max No-shift
; shift shift shift shift shift shift shift shift
mpling| Raw |OVSS=
OVSS=| OVSS=| OVSS= | OVSS= | OVSS= | OVSS= | OVSS=| OVSS=
ratio data 0000
0001 0010 0011 0100 0101 0110 0111 1000
2X OX1FFE |Ox1FFE | OXOFFF | OXO7FF | OXO3FF | OXO1FF | OXOOFF | OX007F | OXO03F | Ox001F
4x Ox3FFC |Ox3FFC | 0x1FFE | OXOFFF | OXO7FF | OXO3FF | OXO1FF | OXOOFF | 0x007F | OXO03F
8x Ox7FF8 | OX7FF8 | 0x3FFC | 0xX1FFE | OXOFFF | 0xO7FF | OXO3FF | 0x01FF | OXOOFF | OX007F
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1-bit | 2-bit | 3-bit | 4-bit | 5-bit | 6-bit | 7-bit | 8-bit
Oversa| Max | No-shift . . . . . : : :
; shift shift shift shift shift shift shift shift
mpling | Raw |OVSS=
_ OVSS=| OVSS= | OVSS= | OVSS= | OVSS= | OVSS= | OVSS= | OVSS=
ratio data 0000
0001 | 0010 | 0011 | 0100 | 0101 | 0110 | 0111 | 1000
16x OXFFFO | OXFFFO | OX7FF8 | OX3FFC | OX1FFE | OXOFFF | OXO7FF | 0XO3FF | OxO1FF | OXO0OFF
32x |0x1FFEO|OXFFEQ | OXFFFO | OX7FF8 | OXx3FFC | OX1FFE | OXOFFF | 0XO7FF | OXO3FF | OXO1FF
64x |Ox3FFCO|0OXxFFCO | OXFFEO | OXFFFO | OX7FF8 | OX3FFC | OXx1FFE | OXOFFF | OXO7FF | OXO3FF
128x |0Ox7FF80 | OXFF80 | OXFFCO | OXFFEO | OXFFFO | Ox7FF8 | OX3FFC | OX1FFE | OXOFFF | OXO7FF
256x |OxFFFOO0 | OxFFOO | OXFF80 |0xFFCO | OXFFEOQ | OXFFFO | OX7FF8 | OX3FFC | OX1FFE | OXOFFF
%o v bw [ @ ! T
G A Ne ¢’ Ua “Wae E Y
Ntap& Ntshpttcony (3-1)
12.5. ADC
@ ADC “ T1°7 vya ADC A ADC - ADC_CTLO
T SYNCM[3:0]8 - * "y ADCO ADC1 - 0 0 A
7/ Ho 0 * ADC1 ) 0 ot
® 0 b A ° & ADCO ADC1 0 a A
ADC 127. ADC A
127. ADC
SYNCM[3: 0]
0000
0110
0111 i
1000 i
ADC N~ 4aDMAb ~ 3 DMA B~ ADC1 Y ADCO
0 A
ADC 1211 ADC A
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1211 ADC
N
— I:> :> & 16 bits? >
> ADC1
€ )
A
ADC_INO > P
ADC_IN1 GPIO » > B
ADC._IN15 > :> :> € 16 bits¢ > 8
VSENSE — | > S
VREFINT — |
_<): )
EXTI11 [} - — j ADCO
0 — (h )
12.5.1.
N~ @ ADC D" eb A
12.5.2.
" i 0 G ADCO 1 0~ ADC _CTL1
ETSRC[20_ ~ ADC1 ! W B 0 A
ADCO ADC1 Hup 4 ADCO ADC1 ! Y e
EOCT ° @ ADCT a "A a 1212 610
A
3 2 ADC_RDATA ~ [15: O]p ¢ G ADCO  [31: 168
¢ G ADC1 Y 328 DMA ADC_RDATA T I
SRAMA
I Hae ADC a =~ G b W a A
2 He ADC W <L H @ - A
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1212 ¢ 1(n

ADCO | | CHO | | CH1 | | CH2 | | CH3 | | | CH8 | | CH9 | | | CHO| | CH1 |
ADCL | | CH4 | | CcHs | | CcHe | | CH? | | |CH12| |CH13| | | CH4| | CHs |
| ] ]
EOC |_| I:I
12.5.3. i
i GHa@ ADC ! W @ v 0 ¢ ADCO
1~ ADC_CTL1 ETSRC[2:0_ ~ A 0" “ADC1 L1 -~ ADCO
7@ ADC * A
ADCO ADC1 CTNB B~ ! He ADCT bA A
1213 L% i A
328 ADC_RDATA " [15: 008 ¢ G ADCO * [31:16]8 G
G ADC1 ~ A ADCO” EOCT ( B EOCIEB Y ~
328 DMA ADC_RDATAT b [ SRAMA
* He ADC 6 7@ ADC A
1213 13 i " Ha ADC CTN=1
7 CK_ADC cycles
ADCO | CH1 | | CH1 | | CH1 | | CH1 |
ADCL | CH1 | | CH1 | | CH1 | | CH1 |
= ]
EOC(ADCO) H H H H
EOC(ADC1) I—I I—I I—I I—I I:I
12.5.4. i
GHe@ ADC e W@ ~ 0 G ADCO !
"~ ADC_CTL1 ETSRC[2:0l_ ~A 0" ~ADC1L * ADCO
14 ADC ** ADCO" 1 4 ~ADCP " A
" b a T 7 He ADCT
b A v 1214 45 i A
3 3 ADC_RDATA " [15: 008 ¢ G ADCO * [31:16]P G
G ADC1 ~A ADCO” EOCT ( B EOCIEB ) ~
328 DMA ADC_RDATAT D [ SRAMA
7 H 6 14@ CK_ADC T @ ADCO ADC1
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¥ nA
1214 13t A
o
R I ol e e [
S = e [
cocaoco) I I I N
e O
126. T
Y Mk W e Hp O Y T
A l
A HB
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12.7. ADC
ADCO " 0x40aao 2
ADC1 " 0x40@@0 2
ADC?2 " 0x 4030@o0
12.7.1. (ADC_STAT)
Z ' 0x00

B v 0x0000 0000

B v 0x0000 0000

7 (32[3)

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

G ‘ STRC’ G | EOC‘ WD E ‘
rc w rc w rc w
B /B
31:5 G G Bv A
4 STRC |
o
! p B pQO A
3:2 G G Bv A
1 EOC |
o
| p B QO ADC_RDATA A
0 WDE Hp
0) HD
o HD
A ADC_WDLT ADC_WDHT v p I b
Qo0 A
12.7.2. L 0 (ADC_CTLO)
Z ' 0x04
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7 (32[3 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G IRWDEI{ G | SYNCM[ 3: 0]
rw rw
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‘ DISNUM[Z:O]‘ G |DISR| G IWDSCI SM I G IWDEIIEOCII WDCHSEL[ 4: 0]
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19 16 SYNCM[3: 0]
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0
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010 0 CH2
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010 0 CH2
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10 9 G G BvA
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7 4 G G BvA
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3 RSTCLB %o B
p B~ %o A B b A
0 %o A
1 %o A
2 CLB ADC %o
0 %o
1 %o
1 CTN
0
1 a
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0 ADC”
1 a ADC
12.7.4. O (ADC_SAMPTO)
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‘ G ‘ SPT17[2:0]‘ SPTlG[Z:O]’ SPTlS[Z:‘
rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘SPTIS‘ SPT14[2:0] SPT13[2:0]‘ SPTlZ[Z:O]‘ SPTll[Z:O]‘ SPTlO[Z:O]‘
rw rw rw rw rw rw
B /B
31:24 G G BvA
23:21 SPT17[2:0] G SPT10[2:0]
20:18 SPT16[2:0] a  SPT10[2:0]
17:15 SPT15[2:0] G SPT10[2:0]
14:12 SPT14[2:0] & SPT10[2:0]
11:9 SPT13[2:0] G SPT10[2:0]
8:6 SPT12[2:0] & SPT10[2:0]
5:3 SPT11[2:0] G SPT10[2:0]
2:0 SPT10[2:0]
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000 w 1.5
001 w75
010 w 13.5
011 W 28.5
100 W 41.5
101" W 55.5
110 W 71.5
111 W 239.5
12.7.5. 1 (ADC_SAMPT1)
Z ' 0x10
B v 0x0000 0000
7 (32l3 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G I SPTO9[ 2: 0] ‘ SPT8[2: 0] ‘ SPT7[2:0] ‘ SPT6[2: 0] | SPTS[Z:{
rw rw rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘SPTS[I SPT4[ 2: 0] I SPT3[2:0] ‘ SPT2[2:0] ‘ SPT1[2:0] ‘ SPTO[ 2: 0] ‘
rw rw rw rw rw rw
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31:30 G G BvA
29:27 SPT9[2:0] a  SPTO[2:0]
26:24 SPT8[2:0] G  SPTO[2:0]
23:21 SPT7[2:0] a  SPTO[2:0]
20:18 SPT6[2:0] G  SPTO[2:0]
17:15 SPT5[2:0] a  SPTO[2:0]
14:12 SPT4[2:0] G  SPTO[2:0]
11:9 SPT3[2:0] a  SPTO[2:0]
8:6 SPT2[2:0] G  SPTO[2:0]
5:3 SPT2[2:0] G SPTO[2:0]
2:0 SPTO0[2:0]
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001" w75
010 w 13.5
011 w 28.5
100 w 41.5
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31:12 G G Bv A
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Z ' 0x2C
B v 0x0000 0000

7 (32[3 )
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‘ G RL[3:0] ‘ RSQ15[ 4: 1]
rw rw

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘RSQ15‘ RSQ14[ 4:0] RSQ13[4:0] ‘ RSQ12[ 4: 0]

rw rw rw rw
B /B
31:24 G G Bv A
23:20 RL[3:0] 1

' T W RL[3:0]+1A
19:15 RSQ15[4:0] a RSQO[4:0]
14:10 RSQ14[4:0] a  RSQO[4:0]
9:5 RSQ13[4:0] & RSQO[4:0]
4:0 RSQ12[4:0] a  RSQO[4:0]
12.7.9. ! 1 (ADC_RSQ1)
Z ' 0x30
B v ' 0x0000 0000
7 (32l3 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G I RSQ11[ 4: 0] ‘ RSQ10[ 4: 0] ‘ RSQ9[ 4: 1]
rw rw rw

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

rw rw rw rw
B /B
31:30 G G BvA
29:25 RSQ11[4:0] a RSQO[4:0]
24:20 RSQ10[4:0] a  RSQO[4:0]
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19:15 RSQ9[4:0] a RSQO[4:0]
14:10 RSQ8[4:0] & RSQO[4:0]
9:5 RSQ7[4:0] a RSQO[4:0]
4:0 RSQ6[4:0] & RSQO[4:0]
12.7.10. ! 2 (ADC_RSQ2)
Z ' 0x34
B v ' 0x0000 0000
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‘ G ‘ RSQ5[ 4: 0] ‘ RSQ4[ 4: 0] ‘ RSQ3[ 4: 1]
rw rw rw

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘Rsosd RSQ2[ 4:0] ‘ RSQ1[ 4:0] ‘ RSQO[ 4: 0]

rw rw rw rw
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31:30 G G BvA
29:25 RSQ5[4:0] a  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] G RSQO[4:0]
4:0 RSQO[4:0] ©(0.17)Q~ ' B ne
12.7.11. ( ADC_RDATA)

7 ' 0x4C
f v ' 0x0000 0000
7 (32[3 )

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

‘ ADC1RDTR[ 15: 0]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘ RDATA[ 15: 0]

202



&

GigaDevice GD32F40 3 x XY

B /B
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12.7.12. L (ADC_OVSAMPCTL)
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0110
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8:5 OVSS[3:0] B
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0001 18
0010 28
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13.4. DAC

DACO "0x4000 7400
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A
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B " DACx_OUTO A
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EXMC _ NRFEVG * EXMQUWEu Y Q b” EXMQNOE4Y
b A
3. 10 " EXMC_NCE3= x0, 1 H"" 88 16 b A
EXMC_ NRPEYG Y EXMQVI OWRY Q b EXMQNI ORI
b A

AHB 16 PC/ CF "Card

1. ' o B - A v A AHB
TEXM@ " Ne H \ bA EXMC_NREG “EXMMNWE
Wy Q b EXMONOE Y b A
2. ' H o 8 - E T A W Wy
b~ w wH AV b 7 EXMC_NCE3 A
EXMC _ NRFEVG * EXMQUWEu Y Q b” EXMQNOE4Y
b A

4. 10 \ “ EXMC_ NREG T EXMQNI OWRY
Q b” EXMONI ORID b A
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GigaDevice GD32F40 3 x XY

21.4. EXMC

21.4.1. NOR/ PSRAM

SRAM/ NOR Flash (EXMC_SNCTLx) (x=0, 1, 2, 3)

z ‘0x00*+x8 (x = 0, 1, 2, 3)
Py 0x003000DB 66regi"od»00300WD2 cregiacgrelgi areyyi"on3

7 ~ 32" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
) SYNC
G CPS[2:0]
WR
w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ASY® EXMO| NRWT NRWT NRWT SBR B NR NR NRBK
WREN WRAEN G NRW :]0 NRTPR[]O
WAL T DEN EN CFG POL STEN EN MU X EN
W rw rw rw rw rw rw rw " w W W rwoorw
B /B
31:20 G G BvA
19 SYNCWR 0 b
0 Q b
Q b
18:16 CPS[2:0] CRAM
000 * 0 Ne=
001 128
010 256
011 512
100 1024
i1 G
15 ASYNCWAIT w a B
o) w
1 a w
14 EXMODEN a
0
I a
13 NRWTEN NWAITH™ g
¢ [ 0 v Bg |/ ~ NWAITH™ w
0 NWAITH"
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GigaDevice GD32F403Xx XY
1 a NWAITH”
12 WREN 0 ba
0 EXMC O Q b° ¥ WaeAHB
1 "H EXMC U O b~ B v~
11 NRWTCFG NWAITH"” <7
0 NWAITH" F ®e
1 NWAITH"
10 WRAPEN a
0 b
1 °H b
9 NRWTPOL NWAITH”
0 NWAITY
1 NWAIT
8 SBRSTEN 0 a
0 0
1 a 0
7 G G BvA
6 NREN NOR a
0) NOR Flash

1 "H NOR Flash

5:4 NRW/[1:0] U
00 8B
01 16f ( B v)
10/11° G
3:2 NRTP[1:0] o
00 SRAM(regionl~region3 B H V)
01' PSRAM CRAM~
10 NOR Flash(region0 B H V)
11 G
1 NRMUX /
(0} / w
1 “H / w
0 NRBKEN U a
0 o
1 a U

SRAM/ NOR Flash (EXMC_SNTCFGx) (x=0, 1, 2, 3)
z ‘0x04 + 8 * x, (x = 0, 1, 2, 3)
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GigaDevice GD32F40 3 x XY

Bv' 0xO0FFFFF

b2

7 ~ 32"

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

G ASYNCMOD[1:0] DLAT[3:0] ‘ CKDIV[3:0] ‘ BUSLAT[3:0]

w w w w

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

DSET[7:0] ‘ AHLD[3:0] ‘ ASET[3:0]

w A w

B /B

31:30 G G B vA

29:28 ASYNCMOD[1:0]
B Ta

00

o1

10

11

o0 w >

27:24 DLAT[3:0] NOR Flash T
ox0 W
oxI'
éé
OxF W G 4 17@ EXMC_CLK

o

4 2@ EXMC_CLK
4 3e EXMC_CLK

€1
o

23:20 CKDIV[3:0] Ne
ox0 G
0x1 EXMC_CLK =2@ HCLK

N

OxF EXMC_CLK =16@ HCLK

19:16 BUSLAT[3:0]
Ta = o I - [
ox0 =1le HCLK
ox1' =2@ HCLK
é6é
OxF =16@ HCLK

15:8 DSET[7:0]

0x00 G

0ox01 =2@ HCLK
éé

OXFF =256 HCLK

o

7:4 AHLD[3:0]
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GD32F40 3 x XY

GigaDevice
B G N Db
ox0 G
Oox1' =2@ HCLK
éé
OxF =16@ HCLK
3:0 ASET[3:0]
B
! B SRAM,ROM,NOR Flash
ox0 =1le HCLK
éé
OxF =16@ HCLK
SRAM/ NOR Il ash (EXMC_SNWTCFGX) (x=0, 1,
Z "0x104 +x=8 07, x1,, (2, 3)
Pv' Ox O FFFFF
7 ~ 38" A
a = EXMCGNCTLEXMODEWN A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G WASYNCMODI[1:0] G ‘ WBUSLAT([3:0] ‘
w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ WDSET[7:0] WAHLDI[3:0] ‘ WASET[3:0] ‘
w w w
B /B
31:30 G G BvA
29:28 WASYNCMOD[1:0]
B Ta
(00) A
o1 B
10 C
11 D
27:20 G G BvA
19:16 WBUSLAT[3:0]
QD R v D A
ox0 =1le HCLK
ox1' =2@ HCLK
éé
OxF =16@ HCLK
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GigaDevice GD32F40 3 x XY
15:8 WDSET[7:0]
’ .
0x00 G
oxor =2a@ HCLK
éé
OxFF =256@ HCLK
74 WAHLD[3:0] G
B G - Db
ox0 G
0x1' =2e HCLK
éé
OxF =16e HCLK
3.0 WASET[3:0]
B
) B SRAM,ROM,NOR Flash
0x0 = le HCLK
ox1' = 2@ HCLK
éé
OxF = 16@ HCLK

21.4.2. NAND Flash/PC Card

NAND Flash/ PAC CafBEXMC_NPCTLx) (x=1, 2, 3)

Y4 "0x40 240 Ox %1,2,3 x =
Bv' O0x 0000001 8

7 ~ 32" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ‘ ECCSZ[2:0] ‘ ATR[3] ‘
W W
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ ATR[2:0] CTRI[3:0] G ‘ECCEN‘ NDW/[1:0] ‘ NDTP ‘NDBKEN’NDWTEN‘ G ‘
w w w w w W w
BB
31:20 G G BvA
19:17 ECCSZ[2:0] ECC
000 256
001 512
010 1024
011 2048
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GigaDevice G D 3 2 F 4 O 3 X X’Y
100 4096
101" 8192
16:13 ATR[3:0] ALE RE
0x0' le HCLK
éé

OxF 16@ HCLK

12:9 CTR[3:0] CLE RE
0x0 1@ HCLK
0x1' 2@ HCLK
éé
OXF  16@ HCLK

8:7 G G ByvA
6 ECCEN ECCa,

0 " ECC B EXMC_NECCx

1 ECC
5:4 NDWI[1:0] U]

00 8B

01 168

it G

) 6 PC/CF Card, 168

3 NDTP U

0 PC Card, CF Card, PCMCIA
1 NAND Flash

2 NDBKEN U a
0 o
1 a o
1 NDWTEN NWAITH" a B
o - w
1 a w
0 G G BvA

NAND Fl ash/TP@ Car d( EXMC_NPI NTENx) (x=1, 2,

z ‘0x44 + 0x2102.,% X, (x =
By  0x00000® cbandkba®k Ox0000"  0@d&Ank 3

7 ~ 38" A
3T L B~ * WeFI FO B” Bh GECA& Q o
“FI EFQ@ AHB 20 ~a AHB "y it A
ECC Gt FlI PO Auw=z | ECE” FI FO B
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GigaDevice GD32F40 3 x XY

wl ~ ECC 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 | FFEPT | INTFEN | INTHEN | INTREN ‘ INTFS | INTHS ‘ INTRS ‘
r I\ rw rw w rw w
BB
317 G G BvA
6 FFEPT FIFO B
0 FIFO
1 FIFO
5 INTFEN T " a
o T @
a T W
4 INTHEN T a
0 T
' a T
3 INTREN T ::1 7 a
0 T o1
1 a T A
2 INTFS T "
o (T "
1 [T 1
1 INTHS T
0 [T
[T
0 INTRS T 321
0 [T =
1 [T 221

NAND Fl ash/ PC Card (EXMC_NPCTCFGx) (x=1,

Z “0x48 + 0x20 * x, (x = 1, 2, 3)
Bv' OXFCFCFC
7 ~ 38" A
b GY 1 O U 16 PC Ca€BH caNAND
Fl aAs h
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GigaDevice

GD32F40 3 x XY

31 30

29 28 27 26

25 24 23 22

21 20 19 18 17 16

COMHIZ[7:0]

COMHLD[7:0]

15 14

w

13 12 11 10

w

5 4 3 2 1 0

COMWAIT[7:0]

COMSETI[7:0]

B /B

w

w

31:24

23:16

15:8

7:0

COMHIZ[7:0]

)
0x00
éeé
OxFE
OxFF

COMHLDI[7:0]

0
0x00
0x01'
éé
OXFE
OXFF

COMWAIT[7:0]

le HCLK

255@ HCLK

G

o

G

le HCLK

254@ HCLK
G

H3uG b}

0x00
ox01
éeé

OxFE
OxFF

COMSETI[7:0]

0x00
éé

OxFE
OXFF

NAND FIl ash/

Z "0x4C +

Pv' OXFCFCFC

7 ~ 32"

G 88 PG

G
2@ HCLK (¥:;: NWAIT

255@ HCLK (vt NWAIT

G

H”
le HCLK

255@ HCLK
G

PC Card

0x20 * x, (x

A

Qb

(EXMC_NPATCFGXx)

Nand FI

o

“3by H~

= 1, 2, 3)

ash Q bA
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GigaDevice

GD32F40 3 x XY

31 30 29 28 27

26 25 24 23 22 21 20 19 18 17 16

ATTHIZ[7:0]

‘ ATTHLD[7:0]

w

15 14 13 12 11

w

10 9 8 7 6 5 4 3 2 1 0

ATTWAIT[7:0]

‘ ATTSET[7:0]

w

B /B

w

31:24 ATTHIZ[7:0]

23:16 ATTHLD[7:0]

15:8

ATTWAIT[7:0]

7:0 ATTSET[7:0]

PC Cardd

Z " 0x B

H Q b G
0x00' 1@ HCLK
éé
OXFE 255@ HCLK
OxFF G

o

0
0x00 G

0x01' le HCLK
éé

OXFE 254e@ HCLK
OxFF G

o

Qv -

o

3bw H~

H3uG b}
0x00 G
0x01' 2@ HCLK (¥:: NWAIT )
éeé
OXFE 255@ HCLK (¥::: NWAIT )
OxFF G

H H”
0x00' 1@ HCLK
éé
OXFE 255@ HCLK
OxFF G

(EXMC_PI OTCFG3)

Pv' " OXFCFCFC

31 30 29 28 27

38" A

26 25 24 23 22 21 20 19 18 17 16

IOHIZ[7:0]

IOHLD[7:0]
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GD32F40 3 x XY

GigaDevice
w I\
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IOWAIT[7:0] IOSET[7:0]
w I\
B /B
31:24 I0HIZ[7:0] 110
y 10 Qb G
0x00 0Oe HCLK
éé
OxFF 255@ HCLK
23:16 IOHLDI[7:0] 110 G
0 G 0O b T 3bwy H” G ox00 G
0x01' 1e@ HCLK
éé
OxFF 255@ HCLK
15:8 IOWAIT[7:0] 110
H3uG b}
0x00 G
0x01' 2@ HCLK (¥::: NWAIT )
éé
OXxFF  256@ HCLK (v:': NWAIT )
7:0 IOSET[7:0] 110
H H”
0x00 1e@ HCLK
éé
OxFF 256e@ HCLK
NAND Fl ash ECC(EXMC_NECCKXx) (x=1, 2)
z "0x54+0x2Q x*)=x, 2
By " 0x0000 O0O0O0O
7 ~ 32" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
ECC[31:16]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

ECC[15:0]

r
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GD32F40 3 x XY

GigaDevice
31:0 ECC[31:0] ECC
ECCSZ[2:0] NAND Flash ECCB

0b000 256 ECCJ[21:0]
0b001 512 ECC[23:0]
0b010 1024 ECCI[25:0]
0b011 2048 ECC[27:0]
0b100 4096 ECC[29:0]
0b101 8192 ECC[31:0]
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GigaDevice GD32F40 3 x XY
22. L ~ CAN"~
22.1.
CANController "AreaWw Net wolmk ' I H
e H %oA
CAN L bw CAN o~ CAN 1 2.0A2. ABAN L -
Y 3 0° GD32F403xx Ti 2& A G
A Ty 3@ 0 0 D v 0
0 _ A 2@ W 3 FI FQ & - FI FO
n »p LA CAN L ) 0 H Timeigger communicat
w A
22.2. h
A CAN 1 2.0A2.08B
A H yw 1Mbit/s
A 0 H Tinmeriggered c8mmunication
A T a A
vV w
A 3e0 ’
A 0 no
A i} A
w
A 2a W 3 FI FO
A GD32F403%Xx T 1 2& ’
A FIFOw A
b H
A 0 H n = D
A 16 ’
A ]
A O A
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GigaDevice GD32F40 3 x XY
22.3. w
CAN 22l. CAN A
22l. CAN
CANO 0 [0..2] FIFO0.1] | o .., CANO Tx/Rx
CAN1 0 [0..2] FrFo.1] ||y CANL1 Tx/Rx
22.3.1. b
CAN L 3 b '
A b ’
A A b ’
A b A
b
B " CAN L G b A MCAN L A b
GW Y w A

CAN_CTL SLPWM®DI  yaCAN L -

b A -
b " CAN_STAT SLPWS p 1A
CAN_CTL AWSY T CAN | * T CAN L ¥
b A  CAN_CTL SLPWMODO 3" Yy * b A

A . b * CAN_CTL | WMOGD I SLPWM®D 0A
~ b ‘' CAN_TQ@ | WMCD SLPWM®D 0A

A b
CAN Ha ~ CAN L ~ A b A CAN_CTL

| WMOD 1 g CAN L " A b 1 0t A
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GigaDevice GD32F40 3 x XY
b A A b " CAN_STAT | W8 p 1A
A - “CAN_CTL SLPWMGD 1 | WMOD 0A
A - b “ CAN_CTL SLPWMGD | WMOD 0A
b
A b T CAN H & * CAN_CTL | WMOD 07
Yy -~ b L CAN T HA
b - b * CAN_CTL SLPWMCGD T s
0 A
b A b ' CAN_CTL | WwmMOoD T |- 0
A
22.3.2. H
CAN L 4 H ‘
A " Si l"enH '
A " LoopbBadk
A Loopbacki laenntt :
A Nor ma IH A
~ Silent™ H
H W " vyt CAN P b 0 Kuv A CAN_BT
T SCMOB 1 a CAN L - H ~ ¥ 0 vy % H
A
H "y CAN D A
Loopback™ H
H W~ CAN L O Ty FI FO
"0 3 CAN A CAN_BT T LCMObD 1 g CAN L
~ H 7 0y % H A
H CANH A
" Loopback and Silent™ H
H W CAN RX TX b CAN ACAN L bt
CAN “3b CAN O i 0 STy A CAN_BT
T LCMOD SCMOB 1 g CAN L ~ H
0"y % H A
H CAN H A TX G - 1™ RX
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GD32F40 3 x XY

GigaDevice
G A
“ Normal™ H
CAN L b H W " yrt CAN ~37y CAN
0 A CAN_BT LCMOD SCMOB O0A
22.3.3. 0
0
0 3a@ 0 Y CAN_TMIAN_TMEAN_ TMDATAOX
CAN_TMDATA1X A 22. 0 A
22. 0
TMIO
| TMPO .|  Transmit
"| TMDATAO00 "|  mailbox0
TMDATA 10
T™I1
Application > ™PL p|  Transmit
PP "| TMDATAO1 "|  mailbox1
TMDATA 11
T™I2
q TMP2 | Transmit
"| TMDATAO02 "|  mailbox2
TMDATA 12
5
0 G empty oy A
Yy CAN_TMIx TEN 1 ¢ CAN L )
cpendind le G pending” @
0 6 schedul éd © 0 T
- 0 G trans miAt 0 - Ny
a 0 fuemptyA 2238. 0

223. 0
( empty J— transmit )
A

h 4
1 pendingg —»{ scheduled )
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GD32F40 3 x XY

GigaDevice
0 H
CAN_TSTATT MTFMTFNERRAL MTE 0 H A
A MTFD B A 0 © MTF 1A
A MTFNERR 0 B A 0 f * MTFNERRIA
A MAL @ BA O TF e * MAL 1A
A MTED BA D T [ * MTE 1A
0
0 n
1 W 0 ’
2 " v 4@ O ’
3 CAN_TMI x TENT
4 0 H AT : [ MTFMTFNERR w
0 A
0
T 0
CAN_TSTAT MSTZIT " yT 0 A
0 6 pending scheduled “CAN_TSTAT MSTI1 y JT
0 A
0 G transmit  ~ 1 X H AW : 0 w © MTF
MTFNERR 0 W empty A } 0 TF =~
0 W scheduled ~ 0 T A
0 no
21 1 y:: 0 0 - CAN. CTL TFOP v~ y_ © A
TFOu 1 0 ® ®0 ~ FIFO” A
TFOu O i " ldentifier” ®»Lu A ~  ldentifier”
~ l' ~ (’{‘)f) A
22.3.4.
2a w3 FI FO CAN A
CAN_RFIFOX™ Y b FIFO" 3~ FIFO A CAN_RFIFOMIx”
CAN_RFIFOMPX CAN_RFIFOMDATAOx CAN_RFIFOMDATAlx G A
2 24. r
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e GD32F40 3 x XY

GigaDevice

2 24.
! RFIFOD |
RFIFOMIO
|1 ZLZ
RFIFOMR) ) Lf | o
Receive FIFO o| o| o
v RFIFOMDATAO0 2121 £
ol PN
RFIFOMDATAL10
Application [
RFIFOMI1
7y =l g g
RFIFOMPL ) of | o
Receive FIFQ S| o| o
RFIFOMDATAO1 2121 £
ol N
RFIFOMDATA11

v

! RFIFOL
FIFO
@ FI FO 3e il o A’ O QF -
t CAN il A
CAN_RFIFOX* FIl FOH A FI RO Ty
CAN_RFIFOMIX CAN_RFIFOMPX CAN_RFIFOMDATAOx CAN_RFIFOMDATA1x 0
R CAN_RFIFOx RFD1 A
FIFO H
FIFOH ~ CAN_RFIFOXT A
RFL' FIFOT~ A FIFOu * RFL4 O FIFOu * RFLu 3A
RFF FIFO B A RFLu 3A
RFO' FIFO ¥ BA FIFO ~ =3 “ [ a FIFOO FA
CAN_CTL RFODS 1 x A B o
FIFOT W A
1" FI HO A
2 ‘ CAN_RFIFOMIx © CAN_RFIFOMPx ~ CAN_RFIFOMDATAOX
CAN_RFIFOMDATA1x 0 A
3 CAN_RFIFOx RFD1 N i p * O0A
22.3.5. w
W@ W i “ldentifier pw
FI FO X A
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GigaDevice

GD32F40 3 x XY

GD32F408%xT"~ © 28YH 1 bankW®anKk27

W @ 1 "H 2e CAN_FxDATAO CAN_FxDATAL 1~ y w2 B
32-hith 16-bitt A

32-bitB  CAN_FDATAX’ ' SFID[10:0] EFID[17:0] FF FTA 225 -BPRt
F A
225, -B Bt
| FDATA[31:21] | FDATA[20:3] | FDATA[2:0] |
Ve 7 7 7
| SFID[10.0] | EFID[17:0] | FE[ FT] 0]
16-bitP  CAN_FDATAX’ " SFID[10:0] FT FF EFID[17:15]A 22. -hbt
FE A
2 26. -h BBt
| FDATA[31:2]] | FDATA[2016 | FDATA[155] |  FDATAl40] |
/ / / / Ve
| SFID[10.0] | FT] Fr[EFID[17:15)] SFID[10.0] | FT] FE]EFID[17:15)]
GWa “"ldentifier "B b
- B o A
Wae 32kt 227. -BPpAt A
2 27. -B PRt
ID FDATAO[31:21] FDATA0[20:3] FDATAOQ[2:0]
Mask FDATA1[31:21] FDATA1[20:3] FDATA1[2:0]
7 7 7 7
| SFID[10.0] | EFID[17:0] [FF]FT] 0]
2 28. -b BBt
ID FDATAOQ[155] FDATAOQ[4:0] FDATA1[155] FDATA1[4:0]
Mask FDATAQ[31:2]] FDATAOQ[20:16] FDATA1[31:2]] FDATA1[20.16]
e 7/ 7 7/ 7/
| SFID[10:0] | FT] FE [EFID[17:25)] SFID[10.0] | FT| FE[EFID[17:15)]
!
GWa “ldentiufier b LT
Yo 1 x A
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GD32F40 3 x XY

GigaDevice
e 32kt | 22. -Bpht 4 A
22, -BRBt |
ID FDATAQ[31:21] FDATAOQ[20:3] FDATAOQ[2:0]
ID FDATA1[31:21] FDATA1[20:3] FDATA1[2:0]
/ / / /
| SFID[10.0] | EFID[17:0] | FE [ FT] 0]
2210 -b Bt
D | FDATAO[312]] | FDATAO[2016 | FDATAO[155] |  FDATAO[40] |
/ / / / /
| SFID[10.0] | FT| FF|EFID[17:15] SFID[10.0] | FT| FF]EFID[17:15]]
{"H Bank ~ @ Y H w8 b~ { b
Ao 221. -BPt - 2@ i1"H Bank®@2biBt
“Bank 13 2ift | A
221. Bpt °
1°H
0 FODATAO0-32bit-ID 0
FODATAZ1-32bit-Mask
L F1DATAO0-32bit-ID 1
F1DATA1-32bit-ID 2
i FIFO
28 i1"H Ty " FI FOO FI FARIL We 1 HT [ FI FO
@ 1H w o [ FI AOUA
L
W @ 1 "H [~ A CAN_FW " Yy A
Wae "7 Fiter NNmben "H e Tt
" Filter i"mgNAI ndGAN_RFIFOMPx X FI Vi€ Nr 2 2. %
|
2 2. T W @ 2 FIFOOT ” 10 Filter Number=10~
i'H H w 10A CAN_RFIFOMPxT FI v uw 10A
b7 i "H Bank” ¢ b Ao Bank3 [ FIFOO ¥
ul b L TP ’ “ 3 4A
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GD32F40 3 x XY

GigaDevice
2 22.
FIFOO FIFO1
1 H 1 H
FODATAO0-32bits-ID F2DATAO[15:0]-16bits-ID
0 _ 0 F2DATAO[31:16]-16bits- 0
FODATA1-32bits-Mask
) Mask
F1DATAO0-32bits-ID 1 F2DATA1[15:0]-16bits-1D
1 . F2DATA1[31:16]-16bits- 1
F1DATA1-32bits-ID 2
Mask
F3DATAO[15:0]-16bits-1D FADATAO-32bits-ID
F3DATAO[31:16]-16bits- 3 4 ) 2
FADATA1-32bits-Mask
3 Mask
F3DATAL[15:0]-16bits-ID F5DATAO0-32bits-ID 3
F3DATA1[31:16]-16bits- 4 5 .
F5DATA1-32bits-ID 4
Mask
F7DATAO[15:0]-16bits-ID 5 F6DATAO[15:0]-16bits-ID 5
F7DATAO[31:16]-16bits- _
6 F6DATAOQ[31:16]-16bits- ID 6
7 D 6
F7DATA1[15:0]-16bits-ID 7 F6DATAL[15:0]-16bits-ID 7
F7DATA1[31:16]-16bits- _
D 8 F6DATAL[31:16]-16bits- ID 8
F8DATAO[15:0]-16bits-ID 9 F10DATAO[15:0]-16bits-ID
F8DATAO[31:16]-16bits- 10 F10DATAO[31:16]-16bits- 9
ID Mask
8 10
F8DATAL[15:0]-16bits-ID 11 F10DATA1[15:0]-16bits-ID
F8DATAL[31:16]-16bits- 12 F10DATA1[31:16]-16bits- 10
ID Mask
FODATAO[15:0]-16bits-ID F11DATAO[15:0]-16bits-ID 11
FODATAO[31:16]-16bits- 13 _
F11DATAO[31:16]-16bits- ID 12
9 Mask 1
FODATAL[15:0]-16bits-ID F11DATA1[15:0]-16bits-ID 13
FODATAL[31:16]-16bits- 14 )
F11DATA1[31:16]-16bits- ID 14
Mask
1 F12DATAO0-32bits-ID 15 13 F13DATAO0-32bits-ID 15
F12DATA1-32bits-Mask F13DATA1-32bits- ID 16
n o
no N &
1a 3 2b BBt G 1 6éb BBt
2a | G ’
33 " Filter “"Numben® A
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c GD32F40 3 x XY

GigaDevice

22.3.6. 0 H

0 H CAN i\ ACAN T Ve @

H N Wep 16ebit b WeCAR ~ Bit "t ilke
@ p " 0 L

CAN_RFIFOMPx CAN_TMPxT A

H W - ow A
22.3.7. Ha
* 0
0 H 7 © 0 Y CAN_CTL ARDS
1 A
n” 7w 0 W T W @ 0 * CAN
L by'E © 0A
0 v CAN_TSTAT MTF8 p 1 0 H "y MTFNERR
MAL MTE A
B ~ Bittime~
CAN B D A b 3, D TF W B
A D B G @ L B v D
1 7 W@ BAuG OH ~ b
A - Bl s " Wa A
Ty B Dbee CAN AH” € D [ “ [ O Wab
p Auw=z | EE VI v WebD A H™D
T 0D w0 A

CAN L B Now 3@  NoA
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