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Serial-Wire
Or JTAG AHB Instrumentation Trace Port
DebugPort |[@— Accessport [@®{ BusMatrix [ Trace Macrocell  [#4—T¥9 Interface Unit
(SWDP or SWJ- (AHB-AP) (ITM) (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
GD3 2P 3xix b 3 - " a T @ h L H
H w™ A " WeAHB AaWe AHB HeAPB AAHB
€ e 7 n A 1-1.  A#B e 7 4 T o1lo
h "y AHB t - 1 "H h b~ Y
AHB t A
1-1. AHB e T
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. A&4B e 7 “AHB
DBUSSBU® MAODMAA BUSLor ¢-M4 D) Y 6C9 M (0x0000
000®x 1FFF TFOF FoF) ADBUSCor ?-M% Y 6w
O “yinQ W A " SBUSCor M4 6 9

O a Y Oy i v A M p SRAWM v
ADMAODMANe:( DMAODMA1l [ A
AHB 3 vz @l ~ Nezu' FMAAFM@aSRAMEXMEAHBAPBI1
A P BAF M@ O L D © FME U ASRAM
s 0 0 AEXMC o L AAHB AHB AHB ~

APB1APB?2 APB H APB AH APB APB A
APB1b L 8MHzZ APB2ben -~ U _o v 1 6H ZA
€ AHB ¥ A
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1.3.

1-2. G D8 &k
TPIU SW/IITAG 1 PORPDR
g Flash
o ﬁ
ARM Cortex-M4 | @ tbus Memory s | PLL
Processor g :‘> Controller Y | Fmax:168MHz
Frmax:168MHz g Biise
D
LDO
(2]
¢ FMC ‘USBFS‘ CRC ‘ RCU ‘ SDIO .| 1oV
NVIC % Maste Slave AHB Peripherals
> L] IRC
[cromnszan KBS | s Lo
Masterl = Controller SRAM
15 Slavel
X [ HXTAL —>
EXMC D AHB to APB AHB to APB '] 3-25MHz  «——
Slave Slave Bridge2 Bridge 1
Ll
\ [ Il LVD
Interrput request — —
< » USARTO CANO N
Slave Slave
< > SPIO WWDGT
—_—
SAR ADC ADCO-2
SPI1~2/ |
< » EXTI 1251~2 '
GPIOA USART1~2 >
< » GPIOB 12CO
b >
o ®
M
g 3
« » GPIOD i 5 FWDGT
-
2 £
< > GPIOE £ = RTC
N N
DAC
K= iR |
K— > UART3~4
= o]
TIMER8~10 K=Y TMER [«—————»
11~13
K] ‘c1c
Ar MCor ?-M& e T Y a € 0 9 v [ U A
59 B 6 U ©p b A v - U
N | /| @ W @ GB HpPpA Cor ?-M«
” Y 32 A Ty’ Y b pt o) N
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Cor ®-M& UV T f b A "1 ¢ Ne L
A _1-2. GD8B8QRFxx » U LGD32AM3I XX b U]
. aAaSRAM it ® gy M As; M e Ne 3,1 KB y
Ty @ A
1-2. GD8R@Fxx b o
gy M
0XA000 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 BOOO - 0x4002 BBFF G
0x4002 A00O - 0x4002 AFFF G
0x4002 8000 - 0x4002 9FFF G
0x4002 6800 - 0x4002 7FFF G
0x4002 6400 - 0x4002 67FF G
0x4002 6000 - 0x4002 63FF G
0x4002 5000 - 0x4002 5FFF G
0x4002 4000 - 0x4002 4FFF G
0x4002 3C00 - 0x4002 3FFF G
0x4002 3800 - 0x4002 3BFF G
0x4002 3400 - 0x4002 37FF G

AHB1
0x4002 3000 - 0x4002 33FF CRC
0x4002 2C00 - 0x4002 2FFF G
0x4002 2800 - 0x4002 2BFF G
0x4002 2400 - 0x4002 27FF G
0x4002 2000 - 0x4002 23FF FMC
0x4002 1C00 - 0x4002 1FFF G
0x4002 1800 - 0x4002 1BFF G
0x4002 1400 - 0x4002 17FF G
0x4002 1000 - 0x4002 13FF RCU
0x4002 0CO0 - 0x4002 OFFF G
0x4002 0800 - 0x4002 OBFF G
0x4002 0400 - 0x4002 O7FF DMA1
0x4002 0000 - 0x4002 O03FF 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 6CO00 - 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 TIMERS8
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 1CO00 - 0x4001 1FFF GPIOF
0x4001 1800 - 0x4001 1BFF GPIOE
0x4001 1400 - 0x4001 17FF GPIOD
0x4001 1000 - 0x4001 13FF GPIOC
0x4001 0CO0O0 - 0x4001 OFFF GPIOB
0x4001 0800 - 0x4001 OBFF GPIOA
0x4001 0400 - 0x4001 O7FF EXTI
0x4001 0000 - 0x4001 O3FF AFIO
0x4000 CCOO0 - 0x4000 FFFF G
0x4000 C800 - 0x4000 CBFF 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 6C00 - 0x4000 6FFF BKP
0x4000 6800 - 0x4000 6BFF CAN1
0x4000 6400 - 0x4000 67FF CANO
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gy \“

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 3CO00 - 0x4000 3FFF SPI2/12S2
0x4000 3800 - 0x4000 3BFF SPI1/12S1
0x4000 3400 - 0x4000 37FF G
0x4000 3000 - 0x4000 33FF FWDGT
0x4000 2C00 - 0x4000 2FFF WWDGT
0x4000 2800 - 0x4000 2BFF RTC
0x4000 2400 - 0x4000 27FF G
0x4000 2000 - 0x4000 23FF 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 TIMER3
0x4000 0400 - 0x4000 07FF 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 F80OF 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 CO010 - OX1FFE FFFF G
Ox1FFE CO000 - Ox1FFE COOF G
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0x1001 0000 - OXx1FFE 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 - Ox07FF FFFF G
0x0010 0000 - 0x002F FFFF
Aliased to Main Flash or Boot
0x0002 0000 - 0xO00F FFFF
loader
0x0000 0000 - 0x0001 FFFF
1.3.1. B b
W i - -Qo b “ Cor ®-M« L uyWa Y i b B
w A U " JHG B b M " NezBegSRAM TAB W
O # v @ [ O B v @B A
n E vE OMT @ v [B M A
bit_ _word_addr =bit_band_base +(byte(dfif setl 3:
(T
A bit_word_addr [B M # O v ’
A bit_band_base £ M ’
A byte offset BV z ’
A bit_number T B8 (0-7A
L 0x2000 0201 ," B M
bit_word_addr = 0x2200 0000 + (0x2Q012» 32) +
0x2200 4@16G- HOx20®D0O0 76k W T 0x2200
401C b~ H SRAMOX2000 0201 v 0x0Dx @0
1.3.2. 't SRAMU
GD3 2M 3 xix L ¥ SRAM 0x2000° 0000 12KRA
av ~ 16~ yi "~ 32" A
1.3.3. st FLASHU
GD32® 3 xx L L St FLASH ~ Yy ANe ‘
A 3072KBh FLASH U
A 18KB (boot loader)H o
A b A
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a L ~FMC A
1.4.
GD3 2B 3 x L Loay’3 STy BOOTMBOOTI1 v
1-3. A He ) B @CK_SYS( )
s A " Ny 3 B B
BOOTMBOOT1 AW H @ Ty i 1 A
1-3.
Bootl Boot0
h FLASH [ X 0
0 1
't SRAM 1 1
l B " Ar ®Cor ?-M4 ®rox0000 0060 v~ Pr
0x0000 0004 7 - C | A
"hFLASH ° c0Ox0800 MOOD ~ U]
) cGOX1FFF FOoO& - [ o - c0x00007A0:000
SRAMU 0x2000" 0000 wu - Ao T
) a NvIC 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 |

ap

A
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1.5.
T O H 96 W | D BcFl asth H TA
96 Wl DKy W o Ty BT W Ng A
1.5.1. o H
"Ox1FFF F7EO
T vEA 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]
B /B
31:16 SRAM_DENSITY[15: SRAM
0] v p I SRAM ~ Yy Kbytesu 1 B A
b ' 0x0008  8KbytesA
15:0 FLASH_DENSITY[15 FLASH U
:0] v p FLASH U " Y Kbytesu ¥ B A
o ' 0x0020  32KbytesA
1.5.2. WD~
"Ox1FFF8 F7E
T 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]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
UNI QUE_I D[ 15: 0]
r
B /B
31:0 UNIQUE_ID[31:0] W ID
"Ox1FFF F7EC
T vEA b7 A

A
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
UNI QUE_1I D[ 63: 48]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
UNI QUE_I D[ 47:32]
r
B /B
310 UNIQUE_ID[63:32] W ID
""Ox1FFF F7FO
T vEA T b” A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
UNI QUE93:D§0]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
UNI QUE_I D[ 79: 64]
r
B /B
31:0 UNIQUE_ID[95:64] W ID
1.6.
*0x4002 103C
Pv' OX0000 O0O0O0O
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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2. L ~ FmMC”
2.1.
L~ FMC = 3 w A k256K p- CPU
D) AFMGE 1t = v “yi 32 /16N /B b A
2.2. h
A 3M 3 " 6 U o ’
A |k 256K p~ CPU D v “CPU 0 o
A ch U G 512KB GD32F403xX |F512KB W " bank0~
T H " bankl™ T
A bank0 4y 2KB" bankl W 4KB
A 328 /168 A /B - b’
A W 16 - - :
A B T b v L T
A i nG -7 n ’
A i G 7 0 bA
2.3. w
2.3.1.
ch U b 6512KBD3 2 X x W2KB ech [
b 651KRB GD3 2P 3 xa H ' k512KB W “bankp
H " bankTAi TbankO w2KBbank1
wa4KBh U oy A 2-1. GD3 2® 3 x X
A
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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 FO00 - 0x082F FFFF 4KB
Boot loader
GD32F403xx y Ox1FFF B00O- 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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DBUS A
2.3.3. FMC_ CTLXx
B “FMC_CTLO ~ LR wiA A FMC_KEYO Q"
0x4567001x283DEF89 /R FMC_CTLO A Q b “FMC_CTLO
L K p O0A" ¥y ) FMC_CTLO LK wilP
FMC_CTLO Akyv FMC_KEYO b w LK 1 ¢
FMC_CTLO" 0Wa A
FMC_CTLO OBP& OBER FMC_CTLO W - H
A w 3 H QO P~ FMC_OBKEY ® Q" 0x45670123
OXCDEF89AB ®» FMC_CTLO OBWNP 1A »°y FMC_CTLO
OBVENE 0 FMC_CTIOBPEG OBERA
ch 6512KBD32B3xKMC_CTLO bankoO
b FMC_CTL1 bank1Q BAFMC_CTL1
L FMC_CTBE® FMC_KEY1 .~ FMC_CTL1A
2.3.4.
FMC w a h U p A " A W Ty -
b it p AFMC n
1. G FMC_CTLx b 6 ’
2. FMC_STATX BUSYP c Q * BUSYB 4 I’
t b “ BUSYB{ w0
3. B FMC_CTLx PERB ’
4. " 0X08XX XXXX™ Q [ FMC_ADDRX ’
5. FMC_CTLx STARTE 1 5 [ FMC
6. D * FMC_STATX BUSYF (O
7. * g DBUS wA
w “ FMC_STATx ENB® BA FMC_CTLx ENDPE
I tFMC 0WeT A - GQ~ R
O o P W A "W FMBW L Ky
¥ As W v 06 b A FMC_CTLx ERIE
B B~ b 0 bE T AT F - FMC_STATX
WP ERR T 0 A 21 b ey b A
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2-1. b
FMC_CTLx
BUSYB B
B PERB ~
FMC_ADDR
TQ"
\d
B STARTB - §
b}
V‘
BUSYB B
ch U G 51 2 KBD32F403xX FMC_STATO i bank0
b " FMC_STAT1 bankl b A bankl b L  bank0
b s A - n G h~  bankl v Q
FMC_ADDR1 FMC_ADDRO A
2.3.5.
FMC t = w ya o h U p A FMC_CTLO T MER
il -~ . b 6 BankO FMC_CTL1 TMERw 1 ~ b ¢
Bank1’ FMC_CTLO FMC_CTL1 TMERuw 1 ~ b 6 A
b~ [ n'
1. G FMC_CTLx b G ’
. FMC_STATX BUSYB | w O
3. ) Bank0® B FMC_CTLO MERP A i Bankl® B
FMC_CTL1 MERP A v B FMC_CTLO FMC_CTL1
MERS ’
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4. FMC_CTLx STARTE 1 0 5 [ FMC
5. D * FMC_STATX BUSYP (O
6. “ a DBUS wA
w ~ FMC_STATx ENDFP B A FMC_CTLx ENDIEB
I FMC 0WeT A & B w OXFFFF_FFFF " y
SRAMT a i FMC b A
ch U G 51 2 KBD32F403xX bankl bt bankO
b 3 A
2-2 b B b A
2-2. b
FMC_CTLx
BUSYB B
B MERB

Y

B STARTB ™ §
]

4

BUSYB B
2.3.6. h O
FMC t W @ 328 /168 N B woT k h U p A b a
\ 5
1. G FMC_CTLx b G ’
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2. FMC_STATx BUSYB § w O
3. B FMC_CTLx PGB’
4. DBUSQW @ 328 1168 N[ "~ OX08XX XXXX™’
5. D * FMC_STATX BUSYP (O
6. “ a DBUS wA
h O w  ~ FMC_STATX ENDFE B A FMC_CTLx ENDIE
B I FMC O0WeT A - A b
A - QWe OxOv~ FMC_STATx
PGERRS 1 b S Qp wOx0 T va
© 37y ~As W y e 6 G T
bw wf FMC_STATx WPERRE w B A H 7 FMC_CTLx
ERRIEP I FMC 0 W b T A T = T "y
FMC_STATX PGERRF WPERRB o W 0 A _2-3 b
vh O b A
2-3. b
FMC_CTLx
B PGP
Y
DBUSQ~ A
Y
BUSY B .
ch G 51 2 KBD32F403xX  bankl b b bank0 b
3 A
* CPU ~ - b A
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2.3.7. -
FMC t W a w A T ° A~ |71 '
1. G FMC_CTLO b 6 ’
2. FMC_STATO BUSYB T u O
3. FMC_CTLO bB
4. FMC_CTLO OBWENP T
5. B FMC_CTLO OBERS '
6. FMC_CTLO STARTE 1 0 ~ D [ FMC
7. D * FMC_STATO BUSYB (O
8. “ a DBUS wA
" w ~ FMC_STATO ENDFP B A FMC_CTLO
ENDIEP ' FMC O0WeT A
2.3.8. -
FMC ¢+ Q w k 7 p A7 8 A 7
¥ A v k * FMC - A
b v A
1. G FMC_CTLO b 6 ’
2. FMC_STATO BUSYB { u O
3. FMC_CTLO bB
4. FMC_CTLO OBWENB 7
5. B FMC_CTLO OBPGS ’
6. DBUSQW @ 32° /168 N | ’
7. D * FMC_STAT BUSYP (O
8. “ a DBUS wA
" w ° FMC_STATO ENDFP B A FMC_CTLO
ENDIEB T FMC 0WeT A - N b
A - QW% e OxOv~ FMC_STATO
PGERRS T b © QP wOx0 T da
37y ~ A
2.3.9. -
B - v [FMC_GBATFMC_WP ~°~
A" [ 07T A 7 } "
" bY ~ FMCOBSTAT O EERR® 1 - L Y
0x AF” i WOXFFOEBERRE b B A 2-2.
A
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2-2.
Ox1fff {800 SPC i nG v
0xA5 G
0XA5 kvv' G
Ox1fff f801 SPC_N SPC
Ox1fff f802 USER [7:4] G
[3] BB
o) weh O * ° bankl - s
bankl ~ ~ t € bank0 "’
1 weh O ° ( bank0 * A
[2] nRST_STDBY
0 ” B b - ’
1 - b” B A
[1] nRST_DPSLP
0 w B -
T . o 5
[0] nWDG_HW
0} D a w
T D a w
Ox1fff f803 USER_N USER v
Ox1fff f804 DATA[7:0] H 7[ 08
Ox1fff f805 DATA_N[7:0] DATA v T7[O08
Ox1fff f806 DATA[15:8] H 15[ 8p
Ox1fff f807 DATA_N[15:8] DATA v 15[ 8B
Ox1fff f808 WPJ[7:0] /I G v T7[oO08
0 G
1 G
Ox1fff f809 WP_N[7:0] WP v 7[ 08
Ox1fff f80a WP[15:8] / G v 15[ 88
Ox1fff f80b WP_N[15:8] WP v 15[ 88
Ox1fff f80c WP[23:16] / G v 23] 168
Ox1fff f80d WP_N[23:16] WP v 23] 168
Ox1fff f80e WP[31:24] / G v 31248
WP[30:24]: @ bif 4KB G A OB E
4KB G Ty A 31p ) | 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 /I G w Ty bA FMC G
b ~ b f FMC_STAT WPERRS 1A WPERRS 1f
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FMC_CTL ERRIEB 3 1 a T "FMC © bF T
cru A7 WP[31:0)] Puw0O YY 4 3 G w A "
ey b G w A 7 WP
i - Bah A
2.3.11. nG
FMCt: 3uWae nG w ) Aw "y G ) p Qi
b A
G ‘ SPC WwOx5AA5 By ~ G
néG Anh 0 ° Y b A
G SPC VUuKy OX5AAGy” BY “ n
G A - k T  MCU W JTAG/ SWD
- 2t B f Bya k G A nG n h
O , 0| flF4KB * 6 /I G VA 7N
( SRAWM ° ~“yictboot Moader’ M h O b A
W nh @0 - A ' nw nh @
D" FMC_STAT WPERR 1A n "y °
R Y néG w A SPC Ww0x5AAS5
nGé w iy DR b A
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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
\ e
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G WSCNT[2:0]
rw
B /B
313 G G BvA
2:0 WSCNTI[2:0]
p 1 0 FMC_WSEN WSENB 1 WSCNTB 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
310 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_OBKEY
Z ' 0x08
B v "' 0x0000 0000
7 ( 32
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ OBKEY[31:16]
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ OBKEY[15:0]
w
B /B
31:0 OBKEY[31:0] FMC_CTLO b
B "~ QA
Q v [ OBKEY[31:0] FMC_CTLO - oA
2.4.4. O(FMC_STATO0)
Z ' 0x0C
B v "' 0x0000 0000
7 ( 32
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
. |
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G ‘ ENDF ‘WPERR‘ G IPGERR‘ G ‘ BUSY ‘
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-

5-1.

NRST !

WWDGT_RSTH——— 20 us
FWDGT_RSTH————— ' N ¢
SW_RSTn
OB_STDBY_RSTn
OB_DPSLP_RSTn
M B
Y AH®B H W O M B 1a M L T BKPRBTO1 8
M B~  Vbbp VeaH |'f W~ Voo Veit® “A
5.2. Ly "H ccCTL”
5.2.1.
Ly "H v W w ©° Wep 8MRC ~ IRC8M™ a W
@p 48MRC ~ IRC48M™ a W @ r " HXTAL™ aWep
40K RC ~ IRC40K™ aw @ v r © LXTAL ¥: @ ~ PLL 2
W @ HXTAL a Ne a A
AHB3APB Cortex®-M4 ~ CK_SYS™ Y IRC8Ma
HXTAL PLLA "y [ 168MHzA
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5-2.

CK_IRC48M
4 cK_cTC
48 MHz
IRC48M 48 MHz
CK48MSEL
USB OTG 1) CK_USBFS
1l Prescaler
1 (0 USBFS)
—J
scs[Lo] 115225 |4

CK_IRC8M

8 MHz
IRC8M

AHB CK_AHB CK_EXMC
i KSYS 1 b oscaler  [168 Mz max =
168MHz max gy EXMC enablé (to EXMC)

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

A Montor (to Cortex-M4 SysTick)

FCLK
PREDVOSEL
CK_HXTAL (free running clock)

APBL CK_APBL

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

Peripheral enable

T50e TIMERZ3.56.11,
*8,9,. .
hie20 CK_PLLL 12,13 i{(APB1 K TIMERX
S prescale =1)x1 TIMERX
PLLL else x2 enable to TIMERL,2,3,4,
5611,12,13
1,236 PLLIMF
15,16 cK_I2S APB2 CK_APB2
i <6146, oK PLL2 - $——  Prescaler PCLK2
PREDV1 18..32,40 = 124816 10 APB2 perpherals
PLL2

Peripheral enable

1251/2SEL
PLL2ZMF T(\(h:ssgz&e,;o
L {7s H i rescale
i oy CK_TIMERX
en2 TIMERX
CK_RTC
it o ~ > enable TIMER0,7,8,9,10
(10 RTO)
ADC
10 Prescaler ADCPSC[3]
2,468,121
6 0] CK_ADCx to ADCO,1,2
40 KHz RTCSRC[L0] CK_FWDGT ]J 40 MHz max
IRC40K ADC
(lo FWDGT) L—  Prescaler
+6,6,10,20
00xx NOCLK
0100 CK_SYS
EZ' < CK_0uT0 o101} CK_IRC8M
o119 CK_HXTAL
o11————"72_}— oK PLL
1000f CKPLLL
100t————72_}—cKk_PLL2
1019 EXT1
011y CK_PLL2

CKOUTOSEL(3:0]

N ~ Yy AHBa APB2 APB1 A AHBAa APB23a APB1
Noz w 168MHza 168MHza 84MHzZARCU  AHB ~ HCLK™ 8Ne b w Cortex
SysTick™ A SysTick L -7 3t AHB
~ HCLK~ b w SysTick A

ADC APB2 23 43 634 8a 123 16Ne AHB 5a 63 10a& 20Ne v
1 RCU _CFGO RCU_CFG1 ADCPSCB A

TIMER CK_APB1 CK_APB2  Ne - APBX x=0 1" Ne bul
t TIMER 4w CK_APBX x=0 1° H OA

USBFS CK48M LA RCU_ADDCTL CK48MSEL1
PLL48MSELP ~ Y CK_PLL IRC48M A w CK48M A

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

~

RCU_BDCTL RTCSRCP © RTC Y LXTAL a IRC40K
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HXTAL 128Ne . ARTC HXTAL 128Ne A u T12vp
A v A ARTC IRCA0K Ay Vo v
A ARTC LXTAL Ay *  Vop Vear - A A
FWDGT ° ~ FWDGT L IRC40K A 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 T HXTAL
4[ 32M r - Y L Y A r
H @ HXTAL A r A
5-3. HXTAL
OSCIN OSCOUT
IDI
1Ll
Crystal
c1—— -_—— 2
-
HXTAL Ty L RCU_CTL HXTALENS LT L
RCU_CTLT HXTALSTBS A
W B p 01606 F A e W N A HXTAL
v T RCU_INTT T a B HXTALSTBIEP 616w
* 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. I} HXTAL
OSCIN Ooscour
p 8M RC “ 1l RC8M
p 8MHzRC v IRC8M  ~ 8MHz v st CPU
i Aw A IRC8BMRC b K v ) D Loy
A IRC8MRC Y L " RCU CTL" T IRC8MEN
B =7 AL RCU_CTLT IRC8MSTBE IRC8Mp RC
A IRC8M y HXTAL A T RCU_INTT
T a PBPIRCSBMSTBIE 616IRC8M Yy ~ “ WwaeT AIRCBM 37
b PLL ~ A
N w  %IRC8M TP ‘ HXTAL A Ty
a ) @ by A
HXTAL  PLL W Y C -
C A “ pw LIRCBM b A
p 48M RC "1 RC4'8 M
p 48MHzRC v IRC48M  ~ 48MHz ~ a USBFS
“ IRC48M b K v ) p Ny LW v A
IRC48M RC Ty RCU_ADDCTL T IRC48MENB =7 A
RCU_ADDCTL T IRC48MSTB# p  48MHz RC A
RCU_ADDINT T T a PIRC48MSTBIE 6106IRC48M y -~ 7
WeT AIRC48M ~ Awuw USBFS A
N @  %IRCA8M TP b %A w USB
48MHZ 500ppm~ ACTCY "H t 3, W p 3 w
IRC48M [ A
Phase | ocReédll oop
CL | Tp e * PLL PLLI PLL2A
PLL™ Y RCU_CTL T PLLENS * 7 ARCUCTL T
PLLSTB® PLL A RCU_INT T T a B PLLSTBIE
616PLL Y ~ ¥ WaeT A
PLLL y RCU_CTL T PLL1ENG : A RCU_CTL T
PLL1STBB PLL1 A RCU_INT T T a B
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PLLISTBIE 61 6PLLL Yy ~ ¥ WeT A
PLLZ" Y RCU_CTL T PLL2ENS * 7 ARCUCTL T
PLL2STBS# PLL2 A RCU_INT T T a B
PLL2STBIE 61 6PLL2 Yy ~ ¥ WeT A
~ Deepsleep/Standby HXTAL [ " HXTALA 4
i “YirePLL T A
Y ; "~ LXTAL
LXTAL W a W 32.768kHz v r " L WaV
W %o A LXTAL Ty M L "~ RCU_BDCTL™ T
LXTALENB 7 A wm L RCU_BDCTLT LXTALSTB®
LXTAL A T RCU_INTT T a B LXTALSTBIE ¢6d
LXTAL Y ~ ¥ WeT A
M L RCU BDCTL LXTALBPS LXTALENP 671
A CK_LXTALL [ OSC32IN ::: H™ W A
Pp 40K RC "1 RC40K
IRC40Kp RC Vavyw b D~
40KkHZ L AIRC40K RC Ty B/
RCU_RSTSCKT IRC40KENS 7 A B RCU_RSTSCK
T IRC40KSTBB IRC40K A B/ RCU_RSTSCK
T T a B IRC4OKSTBIE 61 6IRC4K Yy ~ ¥ WaeT A
"~ CK_SYS
B~ IRC8M Au CK_SYS ©q 0 RCU CFGO™ T
i BSCS yvyo® w HXTAL CK _PLLA SCS v [
a | ( A Ve PLL
by v b A A
HXTAL " CKM
L RCU_CTLT HXTAL a B CKMEN HXTAL Y a w
A w HXTAL * a =  HXTALA AW [ HXTAL
Y HXTAL ° T RCU_INTT HXTAL T B CKMIF
610 HXTAL Hp A @ o T Cortex-M4 b~ T NMI A
HXTAL b “PLL RTC * HXTAL Ba IRC8Muy v
PLL - * RTC A
Fw
Fw ¥ 3MHz[ 168MHz A 0 RCU CFGO" T

CK_OUTO B CKOUTOSEL b H A GPIO
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w /O 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[2:0 ~ Yy
Y 1A
5-2. niz2v A
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
RQ "0x4002 1000
5.3.1. L " RCU_CTL
Z ' 0x00
B v ' 0x0000 xx83 x H
Ty 8T anN " o1eB ~ 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
IRC8MCALIB[7:0] IRC8MADJ[4:0] G IRC8BMEN
B
r w r w
BB
31:30 G G ByvA
29 PLL2STB PLL2 B
p 1 PLL2 ¥
0 PLL2
1 PLL2
28 PLL2EN PLL2 g
) B PLL2 Ay B b B A ~
p B
0 PLL2 ~
1 PLL2
27 PLL1STB PLL1 B
p 1 PLL1 ¥
0 PLL1
1 PLL1
26 PLL1EN PLL1 g
) B~ PLL1 Ay B b B A ~
p B A
0 PLL1I ~
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 A B b B A -
p B A
0 PLL 7
1 PLL
23:20 G G BvA
19 CKMEN HXTAL a
0 4~32MHz "~ HXTAL"
1 a 4~32MHz "~ HXTAL"
) [ HXTAL v P p " ® [
IRC8M A A Y s B~ B” b
CKMIFB A
" g HXTAL Y e LB IRC8MEN MY
IRC8M A
18 HXTALBPS ' "~ HXTAL" a
7 HXTALENB w 0 HXTALBPSB ~ Q
0 HXTAL
1 a HXTAL HXTAL * G -
17 HXTALSTB r "~ HXTAL" B
P 0106 HXTAL
0 HXTAL
1" HXTAL
16 HXTALEN ' "~ HXTAL™ a
p B B~ HXTAL  Dbw PLL Ay
i Aw PLL - * Bb BA - )
- BA
0 4~32MHz "
1 4~32MHz
15:8 IRC8MCALIB[7:0] p 8MHzRC %oV
[ - v ® B
7:3 IRC8MADJ[4:0] p 8MHzRC v
‘B p B v 4 IRC8MADJ[4:0]? v vs:
IRC8MCALIB[7:0]8 v A v IRC8M [ 8MHz +1% A
2 G G Bv A
1 IRC8MSTB IRCBMp  8MHz RC B
p 616 IRC8M
0 IRC8M
1 IRC8M
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0 IRCSMEN p 8MHzRC a
p B B~ IRC8M Ay B b BA
- CKMEN B b HXTAL i}
~ B p 1 * IRC8M A
0 p B8MHzRC
1 p 8MHzRC
5.3.2. 0 RCU_CFGO
Z ' 0x04
B v "' 0x0000 0000
Y 8B 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] USBFSPSC[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 ADCPSC|2] ADCPSC 28
a RCU_CFGO 14| 158
27:24 CKOUTOSEL[3:0]  CKOUTO
p 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 USBFSPSCI1:0] USBFS Ne
p B A USBFS W 48MHZ  USBFS a R~
- «
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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/35
11X CK_USBFS=CK_PLL/4

21:18 PLLMF[3:0] PLL o)
b RCU CFGO 27,308 " o} v p B

" PLL % b 168MHz

000000 ~ PLL x2"
000001 ~ PLL x 3"
000010 ~ PLL x4
000011 ~ PLL x5
000100 ~ PLL X 6"
000101 ~ PLL x7"
000110 ~ PLL x 8"
000111 ~ PLL X9
001000 ~ PLL x 10
001001 ~ PLL x 11
001010 ~ PLL x 12
001011 ~ PLL x 13
001100 ~ PLL x 14
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 20
010100 ~ PLL x 21
010101 ~ PLL x 22
010110 ~ PLL x 23
010111 ~ PLL X 24
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 31"
011111 ~ PLL x 32
100000 ~ PLL x 33
100001° ~ PLL X 34
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17 PREDVO_LSB

16 PLLSEL

15:14 ADCPSC[1:0]

13:11 APB2PSC[2:0]

10:8 APB1PSC[2:0]

é
111110 ©
1111110

PLL
PLL

X 637
X 637

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

PREDVO ~ HWNe A

PLL

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

4 PLL

L pLL
W PLL

ADC Ne
b RCU_CFGO
15} 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

288~

APB2 Ne
p B ~ L APB2

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 apB1

0xX CK_APB1 = CK_AHB

100 CK_APB1=CK_AHB/2

101 CK_APB1=CK_AHB/4

110 CK_APB1=CK_AHB/8

111 CK_APB1=CK_AHB /16

IRC48M h

OB

PREDVO

Ne

Ne

y RCU_CFG1

RCU_CFG1P# PLLPRESEL _

RCU_CFG1 298 " Ne

1[ 3B k B
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7:4 AHBPSC[3:0]

3:2 SCSS[1:0]

AHB  Ne

~ 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

p B
Oxxx
1000
1001
1010
10171
1100
11071
1110
11171

b

B

00
01
10

11
1:0 SCS[1:0]

b

o

CK_IRC8M
CK_HXTAL
CK_PLL

SCSS B G

HXTAL

11

5.3.3. T

Z ' 0x08

(0]

bu

|L
L
bu CK_SYS
bu CK_SYS

bu CK_SYS

A & CK_SYS

® A

L IRC8MD y A

CK_IRC8M
CK_HXTAL
CK_PLL

~RCU_I"NT

bu CK_SYS
bu CK_SYS
bu CK_SYS

31

30

Bv

29

Y

28

27

" 0x0000 0000

" 8

26

a\

25

© 16B 7 "

24

23 22

328 ~

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 Bv A

23 CKMIC HXTAL T
pQ1 B CKMIF B .
0 b B CKMIF B
1 B CKMIF B

22 PLL2STBIC PLL2 T
p Q1 B PLL2STBIF B
0 b B PLL2STBIF B
1 B PLL2STBIF B

21 PLL1STBIC PLL1 T
p Q1 B PLLISTBIF B
0 b B PLLISTBIF B
1 B PLLISTBIF B

20 PLLSTBIC PLL T
pQ1 B PLLSTBIF B
0 b B PLLSTBIF B
1 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 B IRC8MSTBIF B
0 b B IRC8BMSTBIF B
1 B IRC8MSTBIF B

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

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

15 G G Bv A

14 PLL2STBIE PLL2 T a
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 a PLL T
0 PLL T
1 a PLL T
11 HXTALSTBIE HXTAL T a
p B B g |/ 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 IRC40KSTBIE 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 CKMICP B
0
1 HXTAL
6 PLL2STBIF PLL2 T B
PLL f PLL2STBIE B 1
p B PLL2STBIC® B
0 PLL2 T
1 ¥ PLL2 T
5 PLL1STBIF PLL1 T B
PLL f PLLISTBIE® 1
® 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 PLLSTBICB B
0 PLL T "
¥  PLL T
3 HXTALSTBIF HXTAL T B
3~25MHz f HXTALSTBIE B 1 p 1
p B HXTALSTBIC® B
0 HXTAL T
1" HXTAL T
2 IRC8MSTBIF IRC8M T B
p 8MHzRC f IRC8MSTBIE B 1 p 1
p B IRCS8MSTBIC#B B
0 IRC8M T "
1" IRC8M T
1 LXTALSTBIF LXTAL T B
v ' f LXTALSTBIE B 1 p 1
p B LXTALSTBICB B
0 LXTAL T
1 ¥  LXTAL T
0 IRC40KSTBIF IRC40K T B
p  40kHz RC f IRC40KSTBIE B 1 p 1
p B IRC40KSTBICB B
0 IRC40K T "
1  IRC40K T
5.3.4. APB28B " RCU_APBZRST
Z ' 0xoC
f v ' 0x0000 0000
Ty "~ 8 T anN " 16k~ © 328 7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TIMER10 | TIMERY | TIMERS8
G G
RST RST RST
w rw rw
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 rw w rw rw w w
B /B
31:22 G G BvA
21 TIMER10RST TIMER10 B
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p B B
o) b
I B TIMER10
20 TIMER9RST TIMER9 B
p B B
o) b
1 B TIMER9
19 TIMER8SRST TIMER8 B
p B B
o) b
I B TIMERS8
18:16 G G Bv A
15 ADC2RST ADC2 B
p B B
0) b
I B ADC2
14 USARTORST USARTO B
15} B B
o) b
1 B USARTO
13 TIMER7RST TIMER?7 B
p B B
0) b
1 B TIMER7Y
12 SPIORST SPIO B
) B B
v) b
1 B SPIO
11 TIMERORST TIMERO B
p B B
v) b
1 B TIMERO
10 ADC1RST ADC1 B
) B B
o) b
1 p ADC1
9 ADCORST ADCO B
p B B
v) b

88



&

GD32F403xXY

GigaDevice
1 B ADCO
8 PGRST GPIO o G B8
p B B
0 b
1 B GPIO o G
7 PFRST GPIO o F B
p B B
0 b
1 B GPIO o F
6 PERST GPIO o E B
15} B B
0 b
1 B GPIO o E
5 PDRST GPIO o D B
p B B
0 b
1 B GPIO o D
4 PCRST GPIO o C B
15} B B
0 b
1 B GPIO o C
3 PBRST GPIO o B B
p B B
0 b
1 B GPIO o B
2 PARST GPIO o A B
) B B
0 b
1 B GPIO o A
1 G G BvA
0 AFRST w /O B
) B B
0 b
1 p w 1/O
5.3.5. APB18B " RCU_APBTIRST
Z :0x10

B v : 0x0000 0000
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Ty "8 T anvN " 16k ” " 328 " 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 [ TIMERG6R | TIMER5SR [ 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
p B B
(0} b
1 B DAC
28 PMURST PMU B
15} B B
(0} b
i\ B PMU
27 BKPIRST BKPI B
p B B
(0} b
1 B BKP
26 CANI1RST CAN1 B
) B B
0 b
1 B CAN1
25 CANORST CANO B
p 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
) B B
(0} b
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1 B 12C0
20 UART4RST UART4 B
p B B
0 o
1 B UART4
19 UART3RST UART3 B
p B B
o) b
1 B UART3
18 USART2RST USART2 B
15} B B
0 o
1 B USART2
17 USART1RST USART1 B
p B B
0 b
1 B USART1
16 G G BvA
15 SPI2RST SPI2 B
p B B
0 b
1 B SPI2
14 SPI1IRST SPI1 B
) B B
v) b
1 B SPI1
13:12 G G Bv A
11 WWDGTRST WWDGT B
) B B
0) b
1 B WWDGT
10:9 G G Bv A
8 TIMER13RST TIMER13 B
) B B
0) b
1 B TIMER13
7 TIMER12RST TIMER12 B
p B B
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o) b
1 B TIMER12
6 TIMER11RST TIMER11 B
p B B
0 o
1 B TIMER11
5 TIMER6RST TIMER6 B
p B B
o) b
1 B TIMERG6
4 TIMER5RST TIMERS5 B
15} B B
0 b
1 B TIMER5S
3 G G BvA
2 TIMER3RST TIMER3 B
15} B B
0 b
1 B TIMER3
1 TIMER2RST TIMER2 B8
p B B
0 b
1 B TIMER2
0 G G Bv A
5.3.6. A HB " RCU_AHBEN
Z ' 0x14
B v"' 0x0000 0014
Y 8T anN " o1eB ~ 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
USBFSE FMCSPE SRAMSP
G G SDIOEN G EXMCEN G CRCEN G G DMA1EN | DMAOEN
N N EN
rw w w w w w w w
B /B
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31:13 G G Byv A
12 USBFSEN USBFS a
p B B
0 7 USBFS
' USBFS
11 G G Bv A
10 SDIOEN SDIO a
p B B
0 7 SDIO
' SDIO
9 G G BvA
8 EXMCEN EXMC a
15} B B
0 7 EXMC
' EXMC
7 G G BvA
6 CRCEN CRC a
f5) B B
0~ CRC
' CRC
5 G G BvA
4 FMCSPEN " FMC a
f5) B B
0] W™ FMC
7l FMC
3 G G BvA
2 SRAMSPEN 1 SRAM a
f5) B B
0] 1™  SRAM
1 7l SRAM
1 DMA1EN DMA1 a
p B B
0 " DMA1
1 DMA1
0 DMAOEN DMAO a
f5) B B
0 7 DMAO
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1 DMAO
5.3.7. APBZg " RCU_APB2EN
Z ' 0x18
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
TIMER10 | TIMERSE | 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
p B B
o TIMER10
1 TIMER10
20 TIMER9EN TIMER9 a
) B B
0] TIMER9
1 TIMER9
19 TIMERSEN TIMERS a
p B B
0 " TIMERS
1 TIMERS
18:16 G G Bv A
15 ADC2EN ADC2 a
p B B
0 7 ADC2
1 ADC2
14 USARTOEN USARTO a
) B B
0] USARTO
1 USARTO
13 TIMER7EN TIMER7? a
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p B B
0~ TIMER?Y
1 TIMER?
12 SPIOEN SPIO a
p B B
0 7 SPIO
' SPIO
11 TIMEROEN TIMERO a
p B B
0~ TIMERO
1 TIMERO
10 ADCIEN ADC1 a
15} B B
0 7 ADC1
' ADC1
9 ADCOEN ADCO a
p B B
0 ” ADCO
1 ADCO
8 PGEN GPIO o G
15} B B
0 7 GPIO o
' GPIO
7 PFEN GPIO o F
p B B
0 7 GPIO
1 GPIO
6 PEEN GPIO o E
) B B
0 7 GPIO
' GPIO
5 PDEN GPIO o D
) B B
0 7 GPIO
1 GPIO
4 PCEN GPIO o C
) B B
0] GPIO
1 GPIO
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3 PBEN GPIO o B a
p B B
o - GPIO o B
1 GPIO o B
2 PAEN GPIO o A a
p B B
0" GPIO o A
1 GPIO o A
1 G G Bv A
0 AFEN w 10 a
15} B B
o w 10
' w 10
5.3.8. APBA@a " RCU_APB1EN
Z ' 0xl1C
B v "' 0x0000 0000
Ty 8T anN " o1eB ~ 328 7 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 | TIMERZ2E | 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 BvA
29 DACEN DAC a
) B B
o - DAC
1 DAC
28 PMUEN PMU a
p B B
o7 PMU
1 PMU
27 BKPIEN BKP a
) 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
p B B
o7 12c1
1 12C1
21 [2COEN 12C0 a
15} B B
0 7 12c0
' 12C0
20 UART4EN UART4 a
p B B
0 ° UART4
1 UART4
19 UART3EN UART3 a
) B B
0 7 UART3
' UART3
18 USART2EN USART2 a
p B B
0) USART2
1 USART2
17 USARTIEN USART1 a
p B B
0 7 USART1
1 USART1
16 G G BvA
15 SPI2EN SPI2 a
) B B
o7 SPI2
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1 SPI2
14 SPI1EN SPI1 a
p B B
o7 sP1
' SPI1
13:12 G G Bv A
11 WWDGTEN WWDGT a
p B B
o) WWDGT
1 WWDGT
10:9 G G Bv A
8 TIMER13EN TIMER13 a
15} B B
0 7 TIMER13
1 TIMER13
7 TIMER12EN TIMER12 a
p B B
0 " TIMER12
1 TIMER12
6 TIMER11EN TIMER11 a
) B B
0 7 TIMER11
1 TIMER11
5 TIMERGEN TIMERG6 a
p B B
0 " TIMER6
1 TIMERG
4 TIMERSEN TIMERS a
) B B
0 7 TIMERS
1 TIMER5S
3 G G BvA
2 TIMER3EN TIMER3 a
) B B
0 7 TIMER3
1 TIMER3
1 TIMER2EN TIMER2 a
p B B
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0 7 TIMER2
1 TIMER2
0 G G BvA
5.3.9. M L " RCU_BDCTL
Z ' 0x20
B v' 0x00000018 ~ M B B
Ty gk~ anN " 16k~ ~ 328 " A
: M L " RCU_BDCTL™ LXTALENa LXTALBPSa RTCSRC RTCEN
B M B 0A~+ L " PMU_CTL™ T BKPWENB 1
- 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 rw w w r w
B /B
31:17 G G Bv A
16 BKPRST M B
p B B
0 b
1 B m
15 RTCEN RTC a
) B B
0 7 RTC
RTC
14:10 G G BvA
9:8 RTCSRCI[1:0] RTC
p B L RTC AW RTC MY M
B 1 b i A
00
o1 CK_LXTAL buw RTC
10 CK_IRC40K hu RTC
11 CK_HXTAL /128 b u RTC
7:5 G G BvA
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4:3 LXTALDRI[1:0] LXTAL * z
p B B A M B B
00 N Z
o1 Tv * z
10 T g
11 * oz B v
" LXTALDRI B "
2 LXTALBPS LXTAL a
p B B
0 LXTAL
1 a LXTAL
1 LXTALSTB v ; B
p 616 LXTAL
0 LXTAL
1 LXTAL
0 LXTALEN LXTAL a
15} B B
0 7 LXTAL
1 a LXTAL
5.3.10. B/ " RCU_RSTSCK
Z ' 0x24
P v' 0x0CO00 0000 B B “ RSTFC/IRC40KEN
B A
Ty "8~ aAN " o168~ " 328 7 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 G
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 vyw B B
/ B0 p B
RSTFCB Q 1 B
0} vow B0
106 vw B
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30 WWDGTRSTF o B B
o B D b 1
RSTFCB Q 1 B
6) o B0
1 0 o B
29 FWDGTRSTF B B
B o p 1
RSTFCP Q 1 B
(0} B O
1 0 B
28 SWRSTF p B B
p B D p 1
RSTFCP Q 1 B
(0} p BOD
I 0 p B
27 PORRSTF B B
B0 p 1
RSTFCP Q 1 B
0 B0
) B
26 EPRSTF B B
B0 p 1
RSTFCP Q 1 B
0 B O
1 0 B
25 G G BvA
24 RSTFC B B
>} 1 B B
(0} b
1 B B
23:2 G G BvA
1 IRC40KSTB IRC40K B
B 5] 1 IRC40K #*
0 IRC40K
1" IRC40K
0 IRC40KEN IRC40K g,
) B B
o - IRC40K
1 IRC40K
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5.3.11. AHB B " RCU_AHBRST
Z :0x28
B v : 0x0000 0000
Ty 88~ AN " 168 ~ 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 8
p B B
0 b
1 B USBFS
11:0 G G BvA
5.3.12. ' RCU_CFG1
Z ' 0x2C
B v ' 0x0000 0000
Ty "~ gk~ aN " 16 ~ ~ 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] PLLIMF[3:0] PREDV1[3:0] PREDVO0[3:0]
rw rw rw w
B /B
31 PLL2MF[4] PLL2MF 48
a RCU_CFG1 12 158
30 PLLPRESEL PLL
D B B L pLL A
0 HXTAL W PLL
1" CK_IRC48M W PLL
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29 ADCPSCI[3] ADCPSC 38
a RCU_CFGO 14 [ 158
28:19 G G By A
18 I2S2SEL 1252
p B B Li2s2 A
0 W 1252
1 ° CK_PLL2x2" W 1252
17 I2S1SEL 1251
p B B Li2si
(0} y 1251
1 ° CK_PLL2x2" w 1251
16 PREDVOSEL PREDVO
p B B
0 HXTAL IRC48M W PREDVO
1 CK_PLL1 W PREDVO
15:12 PLL2MF[3:0] PLL2 o}
b RCU CFG1 318 " o)
000xx G
0010x G
00110 " PLL2 x 8"
00111 " PLL2 X9
01000 "~ PLL2 x 10
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 20
10000 ~ PLL2 x 18
10001 ~ PLL2 x 19
10010 ~ PLL2 x 20
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 317
11110 ~ PLL2 x 32"
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 x 117
1010 ~ PLL1 x 127
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 Ne
0100 PREDV1 ~ 5 Ne
0101 PREDV1 ~ 6 No
0110 PREDV1 ~ 7 Ne
0111 PREDV1 ~ 8 Ne
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 "7 Yk B A
" PREDVO 08 L RCU_CFGO 176 ~ k RCU_CFGO
178~ PREDVO 08 3w k

0000 PREDVO
0001 PREDVO
0010 PREDVO
0011 PREDVO

Ne
2 Ne
3 Ne
4 Ne
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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 Ne
5.3.13. 1 " RCU_DSV
Z ' 0x34
B v ' 0x0000 0000
Ty "8 " anN " 16k ~ ~ 328 7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
\ c
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ 6 DSLPVS[2:0]
2
B /B
31:3 G ByvA
2:0 DSLPVS[2:0] A
p B B
000 /b Ay v
001 /b Aw” v-01"V b a -~
010 /b Aw” v-02V b a -~
011 np Aw” v-03 V b a -~
1xx G
5.3.14. v L " RCU_ADDTTL
Z ' 0xCo
B v ' 0x8000 0000
Ty ~ 8~ anN "~ 16 "~ © 328 7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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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] i oy "B
23:18 G G Bv A
17 IRC48MSTB p 48MHz RC B
p 010 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 BvA
0 CK48MSEL 48MHz
p B BA B ¢ IRC48M PLL48M b u CK48M A
CK48M G'
0: b IRC48M ~ g CK_PLL/USBFSPSC ~
1: IRC48M
5.3.15. v T " RCU_ADDI NT
Z ' 0OxCC
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
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 IRCA8MSTBIF 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
o IRC48M T
1 a IRC48M T
13:7 G G Bv A
6 IRC48MSTBIF IRC48M T B
p 48 MHzRC f IRC48MSTBIE B D
p B IRC48MSTBIC B B
0 IRC48M T "
1 ¥  IRC48M T
5:0 G G BvA
5.3.16. APB1lyvy B " RCU_ADDAPB1RST
Z ' OxEO
B v ' 0x0000 0000
Ty ~ 88~ anN " o168~ ~ 328~ A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CTC
G
RST
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G
B /B
31:28 G G Bv A
27 CTCRST CTC B
p B B
0 b
1 B CTC
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26:0 G G Bv A
5.3.17. APB1lv g
Z ' OxE4
B v "' 0x0000 0000
Ty 88~ AN " 168
31 30 29 28 27 26 25 24 23
CTC
G
EN
w
15 14 13 12 11 10 9 8 7
G
B /B
31:28 G G Bv A
27 CTCEN CTC a
p B B
0" CTC
1 CTC
26:0 G G Bv A

GD32F403xXY

" RCU_ADDAPBLI1EN
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6. % L ~ CTC”
6.1.
% L ~cCcTC D Y " %p 48MHz RCI RC4AKTC
G a H~ %l RC4 8 M - : - %oV ~

Y [¥e % | RC48NMA

6.2. h
A He a H” ' GPIO CTC_SYNC™ ~ LXTAL
A L opa I
A D~ % p b’
A i a H” w 16 bits %o :
A G T " % 8 bits % V'
A BT ° @ %o ‘ %o W " CKOKIF~ ~
" CKWARNIF~ " ERRIF” A
6.3. w
CTC D 6-1.CTC . A
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6-1. CTC
PCLK1 APB1 BUS
CTC
¥ SWREFPUL
G —»10 \
GPIO o100 F"\
(CTC_SYNC) > No _
(102,14} ,/128) '\ j
LXTAL 01
G —»11
REFSEL[L:0] REFPSC[2:0]
REF sync dulse
CK_IRC48M . cTC -
48MHz RLVALUE
REFDIR
by
O
& REFCAP
< TRIMVALUE v
TRIMVALUE
CKLIM
6.3.1. REF Il O
AY CTC_CTL1T REFSEL & H° *'GPIr@rc_SYNC
LXTAL FA
Ty CTC _CTL1T REFPOL a H” H” -
CTC_CTL1T REFPBC” W, H™ A
a p O I H™ " g CTC_CTLOT SWREFPUMLIA b
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 y°~ ¥ A [ REF hH RLVALWE
¥ A b[REF I H” v I [~ P s
[128 x "CKKHUIMETC_CTLY"™ A [AWe REF I
H™ AW [ REF I H™ " |ECT C %o v “CTC_STAT
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T REFCAP =~ |t “CTC_STATT REFDAR
P 6-2. CTC % A
6-2.CTC %o

v
A

128 x CKLIM

3 x CKLIM

 J

CKLIM

REFMISS

6.3.3. T B %o
REF I H™ % - Tw A REF Il H™ ¥
7 T I ’ MasmM -
CTC_CTLORI MVAWUE  %v "A REF I H™ % 3
T s v i TRI MVALAIETC_STAT
CKOKA'FCKWARNIFCKERR REFMIBSS 3 T A
CTC_CTLAUTOTRI M % "B 1T B " % a A
@ T REF I H” % Y T L
“CTC_CTLORI MVALWE - E AT g~
REF I HY F 3t T L .
TRI MVALWE { ~ ¢ i s A
A Counter < CKLIM ~ [ REF hH
CTC_STATT CKOKIFB " % w B~ B~ - CTC_CTLOT
CKOKIEB * % T a B~ 1T v WaeT A

CTC_CTLOT AUTOTRIM I CTC_CTLOT TRIMVALUEv bi A

A CKLIM  Counter <3 xCKLIM ~ [ REF I H

B~ N CTC_CTLOT CKOKIEF 1
111

ao

CTC_STATT CKOKIF®
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WeT A
CTC_CTLOT AUTOTRIMB 17 ! T° CTC_CTLOT
TRIMVALUEY ¢ T 3t T 1A
A 3xCKLIM  Counter <128 x CKLIM ~ [ REF I H”
CTC_STATT CKWARNIFB * % T B~ B~ Ny CTC_CTLO
T CKWARNIEB " % T a PP~ 1T ¢ WeT A
CTC_CTLOT AUTOTRIMB 17 ! T° CTC_CTLOT
TRIMVALUEY v 2 3t T i 2A
A Counter 128 x CKLIM ! T [ REF [
CTC_STATT CKERRB" % B~ B~ - CTC _CTLOT ERRIE
B T a B~ 1T ¢ WeT A

CTC_CTLOT TRIMVALUEv bi A
A Counter = 128 x CKLIM 3t T

CTC_STATT REFMISSP ~ REF Ik B~ B y CTC_CTLOT

ERRIEE 1T v° @WaT A
CTC_CTLOT TRIMVALUEv bi A

CTC_CTLORI MVALU®RY 663 wi :: H®"~ * TRI MVALUE
%y GO wiO | HPATRI MVALWE Ww0~63 HbD -
TRI MVALW&E3IN Hwo 0 "TRI MVALWEA ~“CTC_STATRI MERR

B~ %ov B~ oy B~ CTC_CTLERRBET ¢ WeT A

6.3.4. P /

CTC_CTRLVAIBUECKL B M T P 7 % A v

" | RC484M8 MHZREF I H” [ A REF
I H® CTC [ F ° YRLVAL WE'

RLVAL U =fchre, Fl (6-1)

CKLI M W W WA™ YCKLI Mu*
CKLI M5 HRrerl 0. 12% &2 (6-2)
T v 0. 172P% o« "1 RC48Mer REF I H” A
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6.4. CTC
CTC " 0x4000 C800
6.4.1. L O 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 : O IRC48M  %ov
CTC_ CTLOT AUTOTRIMvy 4 0 p B - G
b %o A
CTC_ CTLOT AUTOTRIMy 4 1 B p ~ k ~
G P % A
TRIMVALUE T v 32 TRIMVALUEv v 1 ~ IRC48M ¥
57KHzA TRIMVALUEv i 1 IRC48M 57KHzA
7 SWREFPUL ) a HT
B p B~ 4 CTC W@ & Il H= A B p "
- b 0A
0
r ¥ We & I H”
6 AUTOTRIM D " %o
B B A B1 ) % 8 pb
* k CTC_CTLOT TRIMVALUEV™ [ IRC48M (
48MHZzA
0} b b %o
1 a p %0
5 CNTEN CTC a
B B K CTC A B 1 b k
CTC CTL1 v A
o) CTC

113




&

GD32F403xXY

GigaDevice
1 a CTC
4 G G Bv A
3 EREFIE a H° T a
O‘ &_’x H,\-, ao T
1 a G H°Y T
2 ERRIE T a
o T
| T
1 CKWARNIE % T a
0 % T
1 a % T
0 CKOKI E % T a
0 % T
1 a % T
6.4.2. L I CTC_CTL1
Z ' 0x04
B v' 0x2022BB7F
7 © 328 7 A
* CNTENu 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 - G a H~7
0) PR
1 ¥
30 G G BvA
29:28 REFSEL[ 1: 0] a H”
B p B TG a H~7
(00) GPIO CTC_SYNC™ ~ H™
o1 LXTAL
10 G
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11 &
27 G G BvA
26:24 REFPSC[ 2: 0] & 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’ [We a
oy [ CTC %o TA
6.4.3. " CTC_STAT
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
REFCAP[15:0]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TRIM REF CKWARN| CKOK
REFDIR G CKERR G EREFIF ERRIF
ERR MISS IF IF
r r r r r r r r
B /B
31:16 REFCAP[ 15: 0] CTC v
[ ¥ e a I H™ ~ CTC %o T v |
REFCAPB T A
15 REFDIR CTC %o
[ Ve a I H® ~ CTC %o ~ REFDIRB
TA
o
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oW

14:11 G G BVA

10 TRIMERR %60V B

CTC_CTLOT TRIMVALUE v
CTC_CTLOT ERRIEP 1T

ERRICB ~ Y TRIMERRB A

M - B p BA

5
v’ WeT A Q1[ CTCINTCT

0 %oV 0
1 0 %oV
9 REFMISS a I HY %
a I H" % B p B A CTC %
T [ 128 x CKLIM ( a I H* ~ REFMISSE B A
3 - %o | v” (I A Q1]
CTC_INTCT ERRICB” " y REFMISS® A
0 a I H" %
1 a I H" %
8 CKERR % B
%o B p BA CTC %o v
T ¢ G 128 x CKLIM [ a Il H* -~ CKERR B~
5 v %o [ vA CTCCTLOT ERRE 1 ~

WeT A Q1| CTC_INTCT ERRICB~ " y CKERRB A

0 % 0
1 0 %o
7:4 G G Bv A
3 EREFIF a T B
CTC %o [0 - B p BA CTCCTLOT
EREFIE 1 % WeT A Q1[ CTC_INTCT EREFICE™ "y
EREFIF B A
0 a H°"
1 a H™"
2 ERRIF T B
0 We B p B A7 TRIMERR REFMISS CKERR
0 * B BA CTCCTLOT ERRE B "% ®WeT A
Q1 CTCINTCT ERRICBE™ "y ERRIFB A
0 0
10
1 CKWARNIF % T B
%o B p BA CTC % vV G G 3
X CKLIMf 6 128 x CKLIM [ a I H® ~ CKWARNIF
P A & Y % | v A
%o * TRIMVALUEvV v 2 i 2A CTC_CTLOT CKWARNIE
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ao ~ ~

1 - WeT A Q1 CTC_INTCT CKWARNICBE™ " y
CKWARNIF B A
0 % 0
1 % 0
0 CKOKIF % WT B
% w B p BA CTC %o v G 3xCKLIM
- & I H* ~ CKOKIF B A 3 T va
b TRIMVALUE v %A CTC_CTLOT CKOKIE 1
Y WeT A Q1 CTC_INTCT CKOKICB™ " y CKOKIFB
A
0) %o w
1 %0 W
6.4.4. T " CTC_INTC
Z ' 0x0C
B v ' 0x0000 0000
7 ~ 328 " A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CKWARN| CKOK
G EREFIC ERRIC
IC IC
w w w w
B /B
31:4 G G Bv A
3 EREFIC EREFIF T B
B pQ b 0AQ1" vy CTC STATT EREFIFB~
Qo A
2 ERRIC ERRIF T B
B pQ b 0AQ 1" vy CTC_STATT ERRIFB~
TRIMERR B~ REFMISSB CKERRE ™ Q0 A
1 CKWARNIC CKWARNIF T B
B, pQ b 0OAQ1" vy CTC_STATT CKWARNIF
B Q0 A
0 CKOKIC CKOKIF T B
B pQ b 0AQ 1" vy CTC_STATT CKOKIFB~
Qo0 A
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7. T e L ~ EXTI
7.1.
Cor -M& = T L ~ Nested Vectored [ INV&fTrupt
T ANVI C =V T Tyl LA
p A "6NVIC a écCor tMefx @ YTA
EXTIT Mo L - 1@ ¢ F p YT
b AE X Tz 0 R 0an 0 K 0 AE XTI
W @ Y A
7.2. h
A Cor ?-M4 '
A 68 "~ T
A 4B T no B3 1T nd '
A T ’
A \ T
A C ’
A EXTN 1% ¢ ’
A 3 e 0" 1 0 « 0’
A pT He 0’
A 7 0 A
7.3. w
Ar i or P-M& T L ~ NVI'C " Handl erlf
ne M Nyt A o § s b A
T F "1 SR " i ¥ A
0 F b 4 Tt LT "o A T °°
T ° d4: 31 ® b A _7-1.Cortex ®-M4T NVIC
7-2. T L F3uCot - NVI C A
7-1. Cortex®M4 X  NVIC
- NG ~ oo
- 0 - 0x0000_0000 G
B 1 -3 0x0000_0004 B
NMI 2 -2 0x0000_0008 b~ T
5} 3 -1 0x0000_000C N p #
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. ng oo
U 4 - 0x0000_0010 U
- 0x0000_0014 ) M4
6 - 0x0000_0018 H )
) 710 ) 0x0000_001C - G
0x0000_002B
svcall F . SWI o F
11 0x0000_002C
12 - 0x0000_0030
- 13 - 0x0000_0034 G
PendSVv . -
. 14 0x0000_0038 F
SysTick 15 " 0x0000_003C
7-2. X
T “ T
IRQO 16 0 T 0x0000_0040
IRQ 1 17 [ EXTI LVDT 0x0000_0044
IRQ 2 18 - T 0x0000_0048
IRQ 3 19 RTCn T 0x0000_004C
IRQ 4 20 FMCn T 0x0000_0050
IRQ5 21 RCU CTCT 0x0000_0054
IRQ 6 22 EXTI OT 0x0000_0058
IRQ 7 23 EXTI 1T 0x0000_005C
IRQ 8 24 EXTI 2T 0x0000_0060
IRQ 9 25 EXTI 3T 0x0000_0064
IRQ 10 26 EXTI 4T 0x0000_0068
IRQ 11 27 DMAO on T 0x0000_006C
IRQ 12 28 DMAO in T 0x0000_0070
IRQ 13 29 DMAO 2n T 0x0000_0074
IRQ 14 30 DMAO 3n T 0x0000_0078
IRQ 15 31 DMAO an T 0x0000_007C
IRQ 16 32 DMAO 5n T 0x0000_0080
IRQ 17 33 DMAO 6n T 0x0000_0084
IRQ 18 34 ADCO ADC1n T 0x0000_0088
IRQ 19 35 CANOOD T 0x0000_008C
IRQ 20 36 CANO 0T 0x0000_0090
IRQ 21 37 CANO 17 0x0000_0094
IRQ 22 38 CANO EWMC T 0x0000_0098
IRQ 23 39 EXTI [9:55] T 0x0000_009C
IRQ 24 40 TIMEROT T TIMER8n T 0x0000_00A0
IRQ 25 41 TIMERO T TIMER9n T 0x0000_00A4
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T - T
IRQ 26 42 TIMERO O b 1 TIMERILO 0x0000_00A8
n T
IRQ 27 43 TIMERO T 0x0000_00AC
IRQ 28 44 TIMER1n T 0x0000_00BO
IRQ 29 45 TIMER2n T 0x0000_00B4
IRQ 30 46 TIMER3n T 0x0000_00B8
IRQ 31 47 I2COHm® T 0x0000_00BC
IRQ 32 48 2co T 0x0000_00CO
IRQ 33 49 I2C1Hm® T 0x0000_00C4
IRQ 34 50 2c1 T 0x0000_00C8
IRQ 35 51 sPlon T 0x0000_00CC
IRQ 36 52 SPIln T 0x0000_00DO0
IRQ 37 53 USARTOnR T 0x0000_00D4
IRQ 38 54 USART1n T 0x0000_00D8
IRQ 39 55 USART2n T 0x0000_00DC
IRQ 40 56 EXTI [15:10]T 0x0000_00EO
IRQ 41 57 EXTI RTC T 0x0000_00E4
IRQ 42 58 EXTI USBFS T 0x0000_00ES8
IRQ 43 59 TIMER7T T TIMER11n T 0x0000_00EC
IRQ 44 60 TIMER7 T TIMER12n T 0x0000_00F0
IRQ 45 61 TIMERT O b 1 TIMER1S 0x0000_00F4
n T
IRQ 46 62 TIMER? T 0x0000_00F8
IRQ 47 63 ADC2n T 0x0000_00FC
IRQ 48 64 EXMCn T 0x0000_0100
IRQ 49 65 sbion T 0x0000_0104
IRQ50 66 TIMER4n T 0x0000_0108
IRQ51 67 SPI2n T 0x0000_010C
IRQ52 68 UART3n T 0x0000_0110
IRQ53 69 UART4n T 0x0000_0114
IRQ54 70 TIMER5n T 0x0000_0118
IRQ55 71 TIMER6N T 0x0000_011C
IRQ56 72 DMA1 on T 0x0000_0120
IRQ57 73 DMA1 in T 0x0000_0124
IRQ58 74 DMA1 2n T 0x0000_0128
IRQ59 75 DMA1 3n T 0x0000_012C
IRQ60 76 DMA1 an T 0x0000_0130
IRQ61 77 G 0x0000_0134
IRQ62 78 G 0x0000_0138
IRQ63 79 CAN1O T 0x0000_013C
IRQ64 80 CAN1 oT 0x0000_0140
IRQ65 81 CAN1 1T 0x0000_0144
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IRQ66 82 CAN1 EWMC T 0x0000_0148
IRQ67 83 USBFSn T 0x0000_014C
7.4. T 1 Hp (EXTI)
7-1. EXTI
L p 0

EXTI Line0~18

NVIC
T L —)
¥ "H
HD Hp L —)
7.5. T T Hbbw
EXTI 1@ ¢ £y T Hp A
EXTIL3 © NN 0" 1" 0 K ODAEXTI @
" Y Ne# 3 Y A
EXTID - I/ 0 16 Yyi o 4 At a 7-3. EXTI
b A GPI O AFI O_EXTI SSx GPlI O "y DEXTI
0 T a “| F o "~ GPIO AFIO~ A
T "EXTI Yy L o H® AThe C®M4ex n T WFT
Hp~ WFE 0 H»"~ SEV DA b W@ T L ~wl T
oy NVI C w v Wl C 2T Ho YT o n
® A ' Hoe 0 0 We I/ O RTC ~ b EXTI
i @ A
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7-3.EXTI 1}

EXTI ~ i}
0 PAO/PBO/PCO/PDO/PEO/PFO/PGO
1 PA1/PB1/PC1/PD1/PE1/PF1/PG1
2 PA2/PB2/PC2/PD2/PE2/PF2/PG2
3 PA3/PB3/PC3/PD3/PE3/PF3/PG3
4 PA4 /PB4 /PC4/PD4/PE4/PF4 /PG4
5 PA5/PB5/PC5/PD5/PE5/PF5/ PG5
6 PA6 / PB6/PC6/PD6/PE6 / PF6/PG6
7 PA7 / PB7 / PC7/PD7/PE7/PF7/PG7
8 PA8/PB8/PC8/PD8/PE8/PF8/PG8
9 PA9/PB9/PC9/PD9/PE9/PF9/PGY
10 PA10/PB10/PC10/PD10/PE10/PF10/PG10
11 PA11/PB11/PC11/PD11/PE11/PF11/PG11
12 PA12 /PB12/PC12/PD12/PE12/PF12/PG12
13 PA13/PB13/PC13/PD13/PE13/PF13/PG13
14 PA14/PB14/PC14/PD14/PE14/PF14 /| PG14
15 PA15/PB15/PC15/PD15/PE15/PF15/PG15
16 LVD
17 RTC
18 USB
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7.6.

EXTI

EXTI O0x4001 0400
7.6.1. T a (EXTI _I NTEN)
Z ' 0x00
B v "' 0x0000 0000
7 ~ 328" A

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G | INTEN18 ‘ INTEN17 ‘ INTEN16 ‘

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

‘INTENlSIINTEN14|INTEN13 ‘ INTEN12|INTEN11 ‘ INTENlO‘ INTEN9 ‘ INTENS ‘ INTEN7 ‘ INTEN6 ‘ INTENS ‘ INTEN4 ‘ INTEN3 | INTEN2 ‘ INTEN1 ‘ INTENO ‘

w w w w w w w w w w w w w w w w
B /B
31:19 G G Bv A
18: 0 INTENX T a BFX x = @®eé1
0} x T
Cox T a
7.6.2. Hb 3 (EXTI _EVEN)
Z ' 0x04
B v ' 0x0000 0000
7 ~ 32B "~ A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ’ EVEN18 ‘ EVEN17 ‘ EVEN16 ‘
w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

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

w w w rw w w w w w w w w w 2 w 2
B /B
31:19 G G BVA
18:0 EVENX Hpa BPX x = &él
0} X Hp
1 X Hb a
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7.6.3. 3 03 (EXTI _RTEN)

Z ' 0x08
B v 0x0000 0000

7 ~ 328" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G | RTEN18 ‘ RTEN17 ‘ RTEN16 ‘
w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘RTENlS | RTEN14 | RTEN13 ‘ RTEN12 | RTEN11 ‘ RTENlO‘ RTEN9 | RTENS ‘ RTEN7 | RTENG6 ‘ RTEN5 | RTEN4 ‘ RTEN3 | RTEN2 ‘ RTEN1 ‘ RTENO ‘

B /B
31:19 G G BvA
18: 0 RTENX S ba X x = ®é1
0 x::1 0
T ox A 0 ST /M -
7.6.4. A 0 a (EXTI _FTEN)
Z ' 0xoC

B v 0x0000 0000

7 ~ 328 " A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ’ FTEN18 ‘ FTEN17 ‘ FTEN16 ‘
w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

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

B /B
31:19 G G BvA
18: 0 FTENX Y ba X x = ®é1
0 x I 0
1 x W 0 T /He -
7.6.5. pT H» (EXTI _SWI EV)
Z ' 0x10

B v ' 0x0000 0000
7 " 3287 A
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

‘ G ‘ SWIEV18 ‘ SWIEV17 ‘ SWIEV16 ‘
w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘SWIEVlS ‘SWIEV14‘SWIEV13‘SWIEV12 ‘SWIEVll‘SWIEVlO‘ SWIEV9 ‘ SWIEVS ‘ SWIEV7 ‘ SWIEV6 ‘ SWIEVS ‘ SWIEV4 ‘ SWIEV3 ‘ SWIEV2 ‘ SWIEV1 ‘ SWIEVO ‘

w w w w w w w w w w w w w w w w
B /B
31:19 G G BvA
18:0 SWIEVX T e » 00X x = &é1
(0} EXTI x T [/H®
I EXTI x T [/H®
7.6.6. (EXTI _PD)
Z ' 0x14
B v ' OXXXXXX XXXX X H
7 ~ 328~ A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ‘ PD18 ‘ PD17 ‘ PD16 ‘
rc_wl rc_wl rc_wl
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ PD15 ‘ PD14 ‘ PD13 ‘ PD12 ‘ PD11 ‘ PD10 ‘ PD9 ‘ PD8 ‘ PD7 ‘ PD6 ‘ PD5 ‘ PD4 ‘ PD3 ’ PD2 ‘ PD1 ‘ PDO ‘
rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl
B /B
31:19 G G Bv A
18: 0 PDx T X x = &é1l
0 EXTI x 0
1 EXTI x O
"BQ1I " i O0A
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8. “/ ¥ o  GPIO AFIO”
8.1.
" 11@ |/ O (GPI Gg¢uw PAO ~ “FPABIO5 ~ “PPBCIO5 ~ “PC15
PDO ~ “PMDEIGG ~ “PPEFI05 ~ PFGB ~ "P\G15 i ~
Fw A @ GPI O " L Y A GPI O
T T He L " EXrT i L A
GPI O i1 w (AFs) ~ n AGPI O
" "y b w ~ | FA
@ GP1 O "y ) u  F( a "~ a w A
@ GPI O "y wir o al A - GPl O i
- ZA
8.2. h
A A L
A 0 “w o oa L
A @ i s Mow
A / ¥ a L
A B/ B Fa
A T 0 T 06a EXTI
A AT '
A wo T % ’
A 0 :
8.3. w
@ /6 "y He 33 L (GPl1 Ox _CTLO/ GHMle®x2_CTL1)
B (GP1 Ox _QCTu 8 ‘ - R N T
GPI O ¥ GPI O % AFI O % AFI O %A 8-1. GPI O
A
81. GPI O
CTL[1:0] SPDy: MD[1:0] OCTL
00 ba
- 01 b
- - x 00 a
7l ~ 10 0
- 10 1
CTL[1:0] SPDy: MD[1:0] OCTL
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¥ 00 x 00: G 0o 1
(GPIO) x 01: [ 10MHz
01 x 10: [ 2MHz 0 1
011: 50MHz
w o r o
¥ 111: [ 168MHz®
(AFIO) 1 ( SPDyv u 1) b a
1a GPI OF 50Mz ~ a GPIO é&iHa | o0& L

" AFl O_CPSCTL

81l %l | G 8 4 %I / @ B A

81 %l / @ B

Q B b ~
¥
L ¥
Q Vdd
-
oL L ]_
w ¥ _
] —
ESD G
Vss
- D F” R I/Op£1
w -
b T vdd
- - xI: g
~ 0 _L_VSS
8.3.1. GPI O
B By - w v GPIl O ~ -
~ (PW) /( PD) Apr BTy o~ JTAG/ SWirr ead
Debug " pi AsPU/ PD"
PAT15 TD: ’
PAT4ATCK / SWCLK’
PAI3TMS / 8WDI O’
PB4NJTRS:T A
PB3JTD®O A
GPI O " vy W ¥ - GPI O ~ W - - GPIl O
o Ve 3 W A 3 @ APB2
) [ ~ (GPIl1 Ox _ASTAT)
GPI1 O u ¥ - Ty 0 F F °
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¥ ( GPl Ox _OCTw) I/ O FA
GPlI Ox _OCTRL b ~ b O PQ” Ty Qud s b

(GPlI Ox~BOBR 0 GPIl Ox kB®@®)pB 4 B° , W@ APB?2
Q T 1B bi A
8.3.2. T /H»
0 T FA IV} T Yo w o A
8.3.3. w ( AF)
0 w AFl O GPIOXx_CTLO/GPIOX_CTL1 T CTLwud®bE0ODbE1L
MDY vudb&10b E00b F1 ~ o b w A o w Ne
: YA
8.3.4. ~
GPI O w o
A 0 ~“a
A ~ ~:. I7l ’
A e} @ APB2 w ~ o " ’
A F o A
8-2. ~ | / O - A
8-2. -
w -
- T vdd ESD G
- - - \_|< g 1/0 pin
i 6 -l-vSs
8.3.5. F

>

0 " a
A i 7! ’
A F I g
A ¥ L Wwiiood Fv ¥ L wiilo
o ,
A ¥ L Wwiiod Fv ¥ L wiilo
¥
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A ) ¥ L b~ Q" v’
A o b- [ R[e} A
8-3. F | ¥ A
8-3. ¥
Q BB .
—
0 . L jdd
-1 -
w ¥ . :I
1 ESD G
Vss
v 1/O pin
|
|
|
|
|
l
T vdd |
|
-« -——————— ‘- ————— <}¢ ———————— '
2 ‘L Vss
8.3.6.
GPI O G '
A i n ’
A F O
A 0o -
A 0 - Bufdo
8-4. A
8-4.
ESD G
S T /O pin
- >
8.3.7. w ( AF)
W b ) GPI O W w [T 71 A
Y w
A g ~ 7 a ¥
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A F o o
A 0 ~“a
A - -7 Y ’
A 10 @ APB2 S T :
A o b~ /O ’
A o ¥ L b~ Q~ VA
8-5. w I/ Q@ w A
8-5. w
F
vdd
> |»
v » F L | ]_
o I
ESD G
Ves
v 1/ pin
T Vvdd
v Lo
. 0 -LVss
8.3.8. GPI O w
GPI O L“"yG 1/ 0 A
¢ GPl Ox _CTelPO Ox _@&TL1 32 "GPl Ox _LOCK
Ty I/ Q A l GPl Ox _LTOCKKR LK§~
o B T [BWe B o B b k A ”
Ta w A
8.3.9. GPIl O I&/4CH
I/ @ ¥ 6 50MHZ a |/ CBYH I/ Q L ¢
v I/0 b A
| / CBY "H B~ i Ny A
a |/ CBYH™ ¥ Wa% B CPS_RDYe éYH %o
T yvya A A 2. 4V~3b6a& |/ O&Y"H v w A

130



&

GD32F403xXY

GigaDevice
8.4. | / O w
8.4.1.
Y GPI O w o oa - AFI1l Oo " AFI O_PCFO/
AFlI O _PCFa Il /O "y 4 b w A a | O w
"y B As ~ EXTI " AFl O _EXTI SSx
0T Hep~ GPI O "y b EXTHN A
8.4.2. h
A EXTI
A @ i 4 w
8.4.3. JTAG/ SWDw
o H” GPl O N A
8-2. e H'
GPIO o w
PA13 JTMS / SWDIO
PA14 JTCK / SWCLK
PA15 JTDI
PB3 JTDO / TRACESWO
PB4 NJTRST
PE2 TRACECK
PE3 TRACEDO
PE4 TRACED1
PE5 TRACED2
PE6 TRACED3
¥Rl G GPl O~ Y AFI O_PCFOT SWJ _ CFGB[2:0]
Wb vAi . a W A
8-3. 6
SWJ_CFG Pin availability
_ JTAG-DP and SW-DP
[2:0] PA13 | PA14 | PAI5 | PB3 PB4
JTAG-DP
000 SW-DP X X X X X
~ g .
JTAG-DP
001 SW-DP X X X X S
NJTRST
010 JTAG-DP ~ X X S S S
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SWJ_CFG Pin availability
} JTAG-DP and SW-DP
[2:0] PA13 | PA14 | PA15 PB3 PB4
SW-DP
JTAG-DP” )
100 » S S S S S
SW-DP
Other
1T 7 ba 1/ 04aq A
Z o - b 10
3 ™o b~ 10
8.4.4. ADC AF
a AFI O 0 AFIO_PCFO™A
8-4. ADC i 1 @
ADCO ADC1
ADCO_ETRGRER_REMA | ADCO H~ 0
P=0 [ EXTI11
ADCO_ETRGRER_REMA | ADCO H~ 0
P=1 [ TIMER7_TRGO
ADC1_ETRGRER_REMA ADC1 H* 0
P=0 [ EXTI11
ADC1_ETRGRER_REMA ADC1 H* 0
P=1 [ TIMER7_TRGO
8.45. TI MER AF
8-5. TIMERX !
TIMERXx_REMAP [1:0] (x=0" 1= 2)
TIMERXx_REMAP(x=3 & ¢ 10
W’ -
17 13)
[ OL/i0O00 I 1L /d @0 R0e ) PR
noo o n n
( ) ( Ne )
TIMERO_ETI PA12 - PE7
TIMERO_CHO PAS8 - PE9
TIMERO_CH1 PA9 - PE11
TIMERO_CH2 PA10 - PE13
TIMERO_CH3 PA11 - PE14
TIMERO_BRKI
N PB12 PAG - PE15
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TIMERX_REMAP [1:0](x=0" T 2)
TIMERXx_REMAP(x=3 8§ 9 10
W 17 13) '
IO /i 00 0o I 1L /i @ 306 1 ) Aane
( ) ( Ne )
TIMERO_CHO_
ON PB13 PA7 - PE8
TIMERO_CH1_
ON PB14 PBO - PE10
TIMERO_CH2_
ON PB15 PB1 - PE12
TIMER1_CHO/T
IMERL_ETI® PAO PA15 PAO PA15
TIMER1_CH1 PAl PB3 PAl PB3
TIMER1_CH2 PA2 PB10
TIMER1_CH3 PA3 PB11
TIMER2_CHO PAG - PB4 PC6
TIMER2_CH1 PA7 - PB5 PC7
TIMER2_CH2 PBO - PBO PC8
TIMER2_CH3 PB1 - PB1 PC9
TIMER3_CHO PB6 PD12 - -
TIMER3_CH1 PB7 PD13 - -
TIMER3_CH2 PB8 PD14 - -
TIMER3_CH3 PB9 PD15 - -
TIMER8_CHO PA2 PES - -
TIMER8_CH1 PA3 PEG6 - -
TIMER9_CHO PBS8 PF6 - -
TIMER10_CHO PB9 PF7 - -
TIMER12_CHO PAG6 PF8 - -
TIMER13_CHO PA7 PF9 - -
1. TIMERO G100 144
2. TI MER10O CHI MER1 "EWea P b A
3. TIMER2 64 100 144
4. TIMER3 . G100 144
5. TIMERS8/9/10/12/13 a w o) 1 ( AF PCF1).
8-6. TMER4  *
w TIMER4CH3_IREMAP =0 TIMER4CH3_IREMAP =1
TIMER4_CH3 TIMER4_CH3 bt PA3 IRCA0K o b
TIMER4 CH3 ~ N G
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8.4.6. USART AF
a AFI O 0 ( AFPCFRD)A
8-7. USART !
USARTO USART1 USART2

PA9(USARTO_TX)
USARTO_REMAP =0 -
PA10(USARTO_RX)

PB6(USARTO_TX)
USARTO_REMAP = 1 -
PB7(USARTO_RX)

PAO(USART1_CTS)
PAL(USART1_RTS)
USART1_REMAP =0 - PA2(USARTL_TX)
PA3(USART1_RX)
PA4(USART1_CK)
PD3(USART1_CTS)

PD4(USART1_RTS)
USART1_REMAP = 1
- PD5(USART1_TX)

(1) -
PD6(USART1_RX)

PD7(USART1_CK)

PB10(USART2_TX)
PB11(USART2_RX)

USART2_REMAP[1:0] ] ] PBL2(USART2. CK)

=A000 ()
PB13(USART2_CTS)
PB14(USART2_RTS)
PC10(USART2_TX)
USART2_REMAP PC11(USART2_RX)
[1:0] o) - - PC12(USART2_CK)
@ PB13(USART2_CTS)

PB14(USART2_RTS)
PD8(USART2_TX)
PD9(USART2_RX)

- - PD10(USART2_CK)

PD11(USART2_CTS)

PD12(USART2_RTS)

USART2_REMAP
[1:0] n=/2@

G100 144

. , 64 100 144 A
3. o 6100 144
8.4.7. | 2C0 w
a AFI Q 0 (AFI OA PCFO0)
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8-8. 12C0 "
12C0_SCL 12C0_SDA
12C0_REMAP =0 PB6 PB7
12C0_REMAP = 1 PB8 PB9
8.4.8. SPI /| 2w
a AFI Q 0 (AFI OA PCFO0)
8-9. SPI/I2S !
SPIO SPI2/12S
PA4(SPIO_NSS)
PA5(SPI0_SCK)
P10 REMAP < 0 PAG6(SPI0_MISO) ]
- PA7(SPI0_MOSI)
PA2(SPI0_IO2)
PA3(SPI0_IO3)
PA15(SPI0O_NSS)
PB3(SPI0_SCK)
PB4(SPI0_MISO)
SPI0_REMAP =1 )
- PB5(SPI0_MOSI)
PB6(SPI0_IO2)
PB7(SPI0_IO3)
PA15(SPI2_NSS/ 1252_WS)
SPI2 REMAP = 0 ) PB3(SPI2_SCK/ 12S2_CK)
PB4(SPI2_MISO)
PB5(SPI2_MOSI/12S2_SD)
PA4(SPI2_NSS/ 12S2_WS)
SPI2 REMAP = 1 ] PC10(SPI2_SCK/ 12S2_CK)
PC11(SPI2_MISO)
PC12(SPI2_MOSI/I2S2_SD)
8.4.9. CAN w
Y " CANOH” Y [ o A o B o DA ¢ o D b
L 64 TA
8-10. CANO !
@ CANO CAN1
CANO_REMAP[1:0] PA11(CANO_RX)
=f000o PA12(CANO_TX) )
CANO_REMAPI[1:0] PB8(CANO_RX)
=f100 PBY(CANO_TX) )
CANO_REMAPI[1:0] PDO(CANO_RX)
= f 121 o PD1(CANO_TX) )
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® CANO CAN1

PB12(CAN1_RX)
PB13(CAN1_TX)
PB5(CAN1_RX)
PB6(CANL_TX)

CAN1_REMAP = i -

CAN1_REMAP = i -

1. CANO_RXCANO _ T&Xe * T CAN_RXCAN_TXiti Ya

ao

CANo TA
2. , 100 A

8.4.10. ENET w

8-11. ENET  *
ENET
PA7(RX_DV-CRS_DV)
PC4(RXDO)
ENET_REMAP= fA00 PC5(RXD1)
PBO(RXD2)
PB1(RXD3)
PD8(RX_DV-CRS_DV)
PD9(RXDO)
ENET_REMAP = 1di PD10(RXD1)
PD11(RXD2)
PD12(RXD3)
8.4.11. CTC w
a AFI Q 1(AFlI O_ RCF1)
8-12.CTC  *
CTC_SYNC
CTC_REMAP [1:0 PAS8
CTC_REMAP [1:0 PD15
CTC_REMAP [1:0] PFO
8.4.12. CLK AF
LXTAL R 0OSC32_IONC32_ owTy A I/ & PC14
PCIABHXTALN @ [ Il o A
1.1.8v"™ "~ - - MM VBAT "~ ba VDD ~PC14/PC15
b G o ~ v Y A
26 3.3.1wm T 1 © A
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8-13. OSC32
w LXTAL=ON LXTAL = OFF
PC14 OSC32_IN PC14
PC15 0OSC32_0uT PC15
HXTAL OSC_| N/ ostyoulT I/ @ PDO/ BD1
8-14. OSC
w HXTAL= ON HXTAL= OFF
PDO OSC_IN PDO
PD1 OSC_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@ao0 1
GPlI OG ‘' 0x4020@0
AFI O " 0x4001 0000
8.5.1. 0 L 0O (GPI Ox_CTLO, X =A. G)
Z ' 0x00
B v' 0x4444 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] ‘ MD6[1:0] ‘ CTL5[1:0] ‘ MD5[1:0] ‘ CTL4[1:0] ’ MDA4[1:0]
rw w 1\ rw rw rw w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ CTL3[1:0] ‘ MD3[1:0] ‘ CTL2[1:0] ‘ MD2[1:0] ‘ CTL1[1:0] ‘ MD1[1:0] ‘ CTLO[1:0] ’ MDO[1:0]
rw w 1\ rw rw rw w w
B /B
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 MDA4[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
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 B
B p B A
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
- ( MDI[1:0] =00)
00: -
01: -
10:3': ~ ~
11: G
7 ( MD[1:0] >00)
00: GPIO ¥
01: GPIO ¥
10: AFIO ¥
11: AFIO ¥
1:0 MDO[1:0] Pin 0 B
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B p B A
0o0: - (B )
01 * - 10MHz
10: #* - 2 MHz
11: #* - 50MHz
8.5.2. o L 1( GP1 Ox _CTL1, x=A..G)
Z ' 0x04

P v ' 0x4444 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 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] ‘ MD9[1:0] ‘ CTL8[1:0] | MD8[1:0]
w w w w w w w w
BB
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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&  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
& 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
&  MDO [1:0]
7:6 CTL9[1:0] Pin 9 B
B p B A
& CTLO[1:0]
5:4 MD9[1:0] Port 9 B
B p B A
&  MDO [1:0]
3:2 CTL8[1:0] 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 _ | STAT, X =A. G)
Z ' 0x08

B v 0x0000 XXXX

. (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 BvA
15:0 ISTATY o B (y=0..15)
"B p B A
(0} T HT oy
1 T HT v
8.5.4. o ¥ L ( GPl1 Ox _OCTL, x=A..G)
Z ' 0x0C
B v ' 0x00000000° x=C..G~ /0x0000a000 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 | OCTL14 | OCTL13 ‘ OCTL12 | 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
B B
31:16 G G PvA

o ¥ LB (y=0.15)

B p B A
15:0 OCTLy 0 o
1 ¥
8.5.5. o B D ( GP1 Ox _BOP, x=A..G)
Z ' 0x10
B v ' 0x0000 0000
7 (328 ) A

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ CR15 ‘ CR14 ‘ CR13 ‘ CR12 ‘ CR11 ‘ CR10 ‘ CR9 ‘ CR8 ‘ CR7 ‘ CR6 ‘ CR5 ‘ CR4 ‘ CR3 ‘ CR2 ‘ CR1 ‘ CRO ‘

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

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

‘BOPlS ‘ BOP14 ‘ BOP13 ‘ BOP12 ‘ BOP11 ‘ BOPlO‘ BOP9 ‘ BOP8 ‘ BOP7 ‘ BOP6 ‘ BOPS5 ‘ 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 0 B y(y=0..15)
"B p B A
0 OCTLy B i
1 OCTLYyR w O
15:0 BOPy ) B B y(y=0..15)
B p B A
0 OCTLy B i
1 OCTLYP w 1
8.5.6. B (GPI Ox _BC, x=A..G)
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 l CR14 l CR13 ‘ CR12 l CR11 ‘ CR10 ‘ CR9 ‘ CR8 ‘ CR7 ‘ CR6 ‘ CR5 ‘ CR4 ‘ CR3 ‘ CR2 | CR1 ‘ CRO ‘

w w w w w w w w w w w w w w w w
BB
31:16 G G BvA
15:0 CRy 0 B y(y=0..15)

B p B A
0 OCTLy 8 i
1 OCTLy B
8.5.7. 0 (GPI Ox _LOCK, X =A. G)
Z ' 0x18
P v ' 0x0000 0000
7 (328 ) A

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

‘ G ‘ LKK ‘
w

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

rw w w rw w w w rw w rw w rw rw w rw w
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B /B
31:17 G G BvA
16 LKK 1
B, a LockKeyQ - T A
0 GPIO_LOCK 0

1 [W® MCU B |° GPIO_LOCK
LOCKKeyQ 1
Q1vYQovYQ1lY OV 1

' LOCK Key Q | Y LK[15:0] v G A
15:0 LKy 0 B y(y=0..15)
"B p B A
o) o B
1 LKKB 1 ~ o B
8.5.8. o B ( GPI Ox _x$SRD, 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 1\ rw rw w rw rw
B /B
31:16 G G BvA
15:0 SPDy MDxv w 0Obl1 ~ ) Y "~ 168MHZz~ A
o % G 50MHZ B I MDxv u Ob11A ' B
p B A
0
1 ¥ 6 50MHZ - MDxv w 0bl11”
: o ¥ G 50MHz ~ a O @&+ '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
| e |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G I EOE | PORT[2:0] PIN[3:0] ‘
I\ I\ rw
BB
31:8 G G BvA
7 EOE He ¥ a
B p B A B~ Cortex EVENTOUT ¥ [
PORT[2:0] PIN[3:0]8 /0o A
6:4 PORTI[2:0] He F 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] Heo #
"B p B A G ¥ Cortex EVENTOUTH~ A
0000 0
0001
0010 2
s
1111 15
8.5.10. AFI O O(AFI O_ PCFO0)
Z ' 0x04
B v ' 0x0000 0000
7 (328 ) A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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
rw 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_ 12C0_ SPIO_
CANO_REMAP [1:0]
REMAP REMAP [1:0] [1:0] [1:0] REMAP[1:0] REMAP | REMAP | REMAP | REMAP
rw w w w w w w w w w w
B /B
31:29 G G Bv A
28 SPI2_REMAP SPI2/12S2
B p B A
0 (SPI2_NSS-12S2_WS/PA15, SPI2_SCK-I12S2_CK/PB3,
SPI2_MISO/PB4, SPI2_MOSI-I2S_SD/PB5)
1 (SPI2_NSS-12S2_WS/PA4, SPI2_SCK-12S2_CK/PC10,
SPI2_MISO/PC11, SPI2_MOSI-I2S_SD/PC12)
27 G G Bv A
26:24 SWJ_CFGJ[2:0] v JTAG
RSN oY B v A ¢ SWJ w I/O
o ASWT y JTAG™ JTAG SWD Cortex o A B
S\VAL W B "y JTMS/ITCK
E) H" a JIAG SW y - A
000 1 SWJ (JTAG-DP + SW-DP) B
001' 1 SWJ (JTAG-DP + SW-DP) P NJTRST
010 JTAG-DP SW-DP g
100 JTAG-DP SW-DP
[ .
23 G G BvA
22 CAN1_REMAP CAN1 I/O
B p B L CANL TX CAN1LRX A
0 (CAN1_RX/PB12,CAN_TX/PB13)
1 (CAN1_RX/PB5,CAN_TX/PB6)
21 G G Bv A
20 ADC1_ETRGREG ADC1 0
_REMAP B p B A s L 0 ~ b ADC1 i} A
B B - ADC1 0 b EXTIL1 A B B ~ ADC1
0 b TIMER7_TRGO A
19 G G BvA
18 ADCO0_ETRGREG_R ADC 0 0
EMAP B p B A s L 0 ~ b ADCO 0 A
B B - ADCO 0 b EXTIL1 A B B~ ADCO
0 b TIMER7_TRGO A
17 G G BvA
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16 TIMER4CH3_IREMA TIMER4 3p
P B p B - L TIMER4 CH3 p A BB
TIMER4_CH3bL PA3 A B B~ TIMER4_CH3bL IRCA40K p
6 IRC40K %oA\
By * T A
o
1
15 PD01_REMAP OSC_IN/OSC_ouT [ Port DO/Port D1
B p B A
o
1 OSC_IN [ PDOT OSC_OUT [ PD1
14:13 CANO_REMAP[1:0] CANO o
B p B A
00 (CANO_RX/PA11, CANO_TX/PA12)
01 a
100 Ne (CANO_RX/PB8, CANO_TX/PB9)
11 (CANO_RX/PDO, CANO_TX/PD1)
12 TIMER3_REMAP TIMERS3
B p B A
0 (TIMER3_CHO0/PB6,TIMER3_CH1/PB7,TIMER3_CH2/PBS,
TIMER3_CH3/PB9)
1 (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_CHO0/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 (TIMER2_CHO0/PC6,TIMER2_CH1/PC7,TIMER2_CH2/PCS8,
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"
100 Ne ® TIMER1_CHO/ TIMER1_ETI/PA0" TIMER1_CH1/PAT
TIMER1_CH2/PB10° TIMER1_CH3/PB11"
11 ® 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, TIMERQO_CHO/ PA8, TIMERO_CH1/PA9,
TIMERO_CH2/PA10,TIMERO_CH3/PA11l, 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/PA9,
TIMERO_CH2/PA10,TIMERO_CH3/PA11l, TIMERO_BRKIN/PASG,
TIMERO_CHO_ON/PA7, TIMERO_CH1_ON/PBO, TIMERO_CH2_ON/PB1)
10 a
11 n (TIMERO_ETI/PE7, TIMERO_CHO/ PE9, TIMERO_CH1/PE11,
TIMERO_CH2/PE13,TIMERO_CH3/PE14, TIMERO_BRKIN/PE15,
TIMERO_CHO_ON/PES8, TIMERO_CH1_ON/PE10, TIMERO_CH2_ON/PE12)
5:4 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)
o1 Ne (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
o) (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 p B A
(0} (USARTO_TX/PA9, USARTO_RX /PA10)
1 (USARTO_TX/PB6, USARTO_RX /PB7)
1 12C0_REMAP 12C0
B p B A
o) (12C0_SCL/PB6, 12C0_SDA /PB7)
1 (12C0_SCL/PBS, 12C0_SDA /PB9)
0 SPI0O_REMAP SPIO
B p B A
0 (SPI0_NSS/PA4, SPI0_SCK /PA5, SPI0_MISO /PAG,
SPI0_MOSI /PA7, SPIO_I02 /PA2, SPIO_I03 /PA3)
1 (SPI0_NSS/PA15, SPI0_SCK /PB3, SPI0_MISO /PB4,
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SPI0_MOSI /PB5, SPI0_IO2 /PB6, SPIO_IO3 /PB7)

85.11. EXTI 0 (AF1 O_ EXTI SSO0)

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

‘ EXTI3_SS [3:0] EXTI2_SS [3:0] EXTI1_SS [3:0] EXTIO_SS [3:0]

w w w w

31:16 G

o
=™

<
>

15:12 EXTI3_SS[3:0] EXTI 3
0000 PA3
0001 PB3
0010 PC3
0011 PD3
0100 PE3
0101 PF3
0110 PG3

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

74 EXTI1_SS[3:0] EXTI 1
0000 PAl
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
Bv

29

0101
0110
[

PF1
PG1
G

EXTIO

0000
ooor
0010
oo1r
0100
oior
0110
i

0xoC
0x0000 0000

(328 )

27 26

PAO
PBO
PCO
PDO
PEO
PFO
PGO

(0]

25

>

>

(AFIl O_

24 23

22 21

20

EXTI SS1)

19

18 17

16

15 14

13

11 10

9

6 5

2 1

EXTI7_SS [3:0]

EXTI6_SS [3:0]

EXTI5_SS [3:0]

EXTI4_SS [3:0]

w

A

I\

w

31:16

15:12

11:8

G

EXTI7_SS[3:0]

EXTI6_SS[3:0]

G

EXTI 7

0000
ooor
0010
0011
0100
0101
0110
[

PA7
PB7
PC7
PD7
PE7
PF7
PG7

o

EXTI 6

0000
00071
0010
00171

PAG
PB6
PC6
PD6

>
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74

3.0

8.5.13.

31

EXTI5_SS[3:0]

EXTI4_SS[3:0]

EXTI

Z ' 0x10

0100
0101°
0110
i

PE6
PF6
PG6

G

>

EXTI S

0000
0001
0010
0011
0100
0101
0110

PAS
PBS
PC5
PD5
PES
PF5
PG5

(0]
>

EXTI 4

0000
0001
0010
0011
0100
o101
0110

2

B v 0x0000 0000

30 29 28 27

(328 )

26

PA4
PB4
PC4
PD4
PE4
PF4
PG4

o
>

(AFI O_

A

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]

o

EXTI 11

0000
00071
0010

PAl1l
PB11
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 t

0x14

0011"
0100
0101"
0110
i

EXTI 10

0000
ooor
0010
oo1r
0100
o1or
0110
i

EXTI9
0000
0001
0010
0011
0100
o101
0110

EXTI 8
0000
00071
0010
00171
0100
01071
0110

3

B v ' 0x0000 0000

31 30 29 28

27

(328 )

26

PA10
PB10
PC10
PD10
PE10
PF10
PG10

G A

PA9
PB9
PC9
PD9
PE9
PF9
PG9

o
>

PA8
PB8
PC8
PD8
PES8
PF8
PG8

(0]
b~

A

25

24

23

(AFI O_

22

21

20

EXTI SS3)

19

18

17

16
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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]
h)

<
>

15:12 EXTI15_SS[3:0] EXTI 15

0000: PA15
0001: PB15
0010: PC15
0011: PD15
0100: PE15
0101: PF15
0110: PG15
it G

>

11:8 EXTI14_SS[3:0] EXTI 14

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

b~

7:4 EXTI13_SS[3:0] EXTI 13

0000: PA13
0001: PB13
0010: PC13
0011: PD13
0100: PE13
0101: PF13
0110: PG13
[ G

>

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 BvA
12:11 CTC_REMAP [1:0] CTC
‘B p B - L CTC_SYNC w [ GPIO o A
00 (PAB)
o1 0 (PD15)
10/11° 1(PFO)
10 EXMC_NADV EXMC_NADV /b
B p B oL EXMC_NADV H”
0 NADVH~ [ F( v)
1 NADVH” 1o Ty el A
9 TIMER13_REMAP  TIMER13
B p B - L TIMER13_CHO  w [ GPIO o A
0 (PA7)
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 TIMER1I0_CHO  w [ GPIO o A
0 (PB9)
1 (PF7)
6 TIMER9_REMAP TIMER9
B p B - L TIMER9_CHO w [ GPIO o A
0 (PB8)
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1 (PF6)
5 TIMERS8_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 [ PE6)
4:0 G G BvA
8.5.16. loé 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
B /B
319 G G BvA
8 CPS_RDY o &Y"H % -~ B7z A

0 /10 &Y "H %o

1 /10 &1 "H%o
7:1 G G BvA
0 CPS_EN /O &4 "Ha

o ¥ G 50MHz ~ a 0 @&y "HA
0 /0O &4y 'H
1 /0 &1 "Ha
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9. (o) { "H CRC”
9.1.
(o) W U] Ty A E
A
CRC Y "Ha 32 CRC A
9.2. h
A 328 Il F A ¢ 328 ~ Tt 2 - 4o
AHB ’
A b " 8B RN B a ’
A " 0x4C11DB7

X32+X26+x23+x22+X16+X12+Xll+xlO+X8+X7+X5+X4+X2+X+l

32 CRC Ly CRC A
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9-1.CRC 1{"H
S — - (328 )
CRC 1Y'H
0x4C11DB7
AHB
¥
C—— —— ¥ (328)
CE— - ®)
9.3. w
A CRC {YH Yy 326 * CRC_DATA A o
A
b ) CRC_CTL CRC_DATA * CRC "H
G o LW CRC_DATA T A
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G 328 CRC ~ w328 ~ A~ AHB bw
A L 3, @ 8B CRC_FDATAA

CRC_FDATAL CRC " ky R Ty Q bA

A
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9.4. CRC
CRC * 0x4002 3000
94.1. " CRC_DATA
Z " 0x00
Bv' OXFFFF FFFF
7 ~ 32"
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 - T 4" A Q b F
w 0 ( CRC A
9.4.2. " CRC_FDATA
Z " 0x04
BPv  Ox0000 OOOO
7 ~ 382"
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G FDATA[7:0]
B /B
31:8 G G BvA
7:0 FDATA[7:0] B
p- T Q
ﬁI)CRC TA Kv“l‘T GI‘IITKV A bi
CRC_CTL A
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9.4.3. L " CRC_CTL
Z ' 0x08
Pv' Ox0000 O0OOO
7 ~ 32"
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| s |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
\ B \m\
rs
B /B
31:1 G G Bv A
0 RST B 1 y B CRC_DATA - i v u OXFFFFFFFF B
p A B CRC_FDATA A
p” 7 QA
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10. O L ~ DmA”
10.1.
DMA L LW ) O H o O ny O -
CPU:~" "t aqcCPUOYF it w :t ADMA L 1 %
" DMAO 7@ DMA1l 5@ “A @ F W @ @
U] ADMA L p vWea @ @ DMA ng A
DMA L Cor ®-M4& A DMA CPU “DMA
) CPU s @ A T ey @ Ne
DMA CPU "y GcCcPU | WA A
10.2. h
A o ) v [ 65536
A 1x YF @ - "~ DMAO 7@ “ DMA1l 5@ ~
A AHB APB - :it SRAM™ Ybu ’
A @ p DMA
A pné¢ "~ vaTa a pno TN nd ~
A O D " ' N R
A O D ’
A D ’
A [ 0 0 | R A R U D
A @ 3 Hp T
A T a A

161



&

GD32F403xXY

GigaDevice
10.3.
101.. DMA
AHBL o
DMA
<€ >
|.
v
. - 6
peri_req > —_

- A 4 o AHBh o
peri_req ;! 2 \ 4 > 0 >
peri_req ;! ! \ 4 <
peri_req 0 <

o L& R
L & = N =2]
10l. DMA * DMA L 4 Ne

A AHB o DMA

A AHB o D

A @ DMA no

A
10.4. w
10.4.1. DMA b

DMAR Ny b' 5 " H [ ADMA L

6 DMA_CHxPADMA _ CHx MADIMA _CHxCTL v v b

/ ADMA_CHxCNT ¢ Lo ADMA_CHxCTL
PWI DTHMWI DBH _ 0 - "o/ "A
X DMA_CHXCNT vud4d §f PNAGAMNAGRA B A PWI DTH
MWI DT H " DMM b 10-1. DMA P b A
101. DMA D
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 BBBAB9B38[31:0] @0x8
4: Read BFBEBDBCJ[31:0] @0xC 4: Write BFBEBDBC[31:0] @0xC
32 bits 16 bits  |1: Read B3B2B1B0[31:0] @0x0 1: Write B1B0[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 BFBEBDBCJ[31:0] @0xC  |4: Write BDBCJ[7:0] @0x6
32 bits 8 bits 1: Read B3B2B1B0[31:0] @0x0 1: Write BO[7:0] @0x0
2: Read B7B6B5B4[31:0] @0x4 2: Write B4[7:0] @0x1
3: Read BBBAB9B8[31:0] @0x8 3: Write B8[7:0] @0x2
4: Read BFBEBDBCJ[31:0] @0xC 4: Write BC[7:0] @0x3
16 bits 32 bits  |1: Read B1B0[15:0] @0x0 1: Write 0000B1B0[31:0] @0x0
2: Read B3B2[15:0] @0x2 2: Write 0000B3B2[31:0] @0x4
3: Read B5B4[15:0] @0x4 3: Write 0000B5B4[31:0] @0x8
4. Read B7B6[15:0] @0x6 4: Write 0000B7B6[31:0] @0xC
16 bits 16 bits  |1: Read B1B0[15:0] @0x0 1: Write B1B0[15:0] @0x0
2: Read B3B2[15:0] @0x2 2: Write B3B2[15:0] @0x2
3: Read B5B4[15:0] @0x4 3: Write B5B4[15:0] @0x4
4: Read B7B6[15:0] @0x6 4: Write B7B6[15:0] @0x6
16 bits 3 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] @0x4 3: Write B4[7:0] @0x2
4: Read B7B6[15:0] @0x6 4: Write B6[7:0] @0x3
8 bits 32 pits  |1: Read BO[7:0] @0x0 1: Write 000000B0[31:0] @0x0
2: Read B1[7:0] @0x1 2: Write 000000B1[31:0] @0Ox4
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 00B0O[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] @0Ox1
3: Read B2[7:0] @0x2 3, Write B2[7:0] @0x2
4: Read B3[7:0] @0x3 4, Write B3[7:0] @0x3
DMA_CHXxCNT CNF¥ CHEN B [ i Lo A D
T CNF¥ v D A
DMA_CHxCTL CHEN ~" YA DMAM
A CHE RN DMAM™ - a CHER Ney e
~ a DMA | v b” 1 DMA
DA
~ a DMA | « " v b 1 DMA W
b A
A CHER ~ DMAP " H K b |FBg DMA
“t1bw Oky DMA A
10.4.2.
e b “DMA L T "= O L~ H~
H™
A H™ 0F" % 0 ’
A H™ DMA L - DMA L 0 AHB 9’ A
1. Lt LDMA L H LA
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1. L
%o H” .
B UH‘ [ DMA [ H” N
o J
X X X
DMA [ DMA L [v H”
nao DMA L § H~
\ / L ]
DMA \b// >< DMA ></
/ \
no DMA
L & AHB o
10.4.3. &
DMA L W [ @ T e ne  _
W @ And - RN PN " no Y &
A pno New 4 ~ v~ T~ A"y DMA _CHx CPTRIBO
A
A pnao i pne T T nao Ao 0
2 Y PN v 0 n® G 2A
10.4.4.
o H ' A DMA_CHxCTL
PNAGAVINA GA U] A
T W " " DMA_CHx PADDMR _CHx MAADR
T" Bw o L v T Z 4 aevib_eoe D
A
10.4.5.
( ADC YA DMA_CHxXCTL CMENB
B” Y a A
T DMAD * CNTv w T § D B w 1A
DMAW W o a B~ DMA_CHxCTL CHENB ~ 0A
10.4.6. o [ O
DMA_CHxCTL M2MB B y g o [ © A 1"~ DMA
D b w H* AW DMA_CHxCTL CHEN 1 DMA
‘ D * [ DMA_CHxXCNT [0 DMA wA A
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10.4.7.
T W DMA D ~ Y " b
1. 0 CHER” w T a = BA CHENO ~ .
DMA D
2. DMA_CHxCTL M2N DI R” D '
3. DMA_CHxCTL CMEN~ a '
4, DMA_CHxCTL PRI ~ pna
5. DMA_ CHxCTL O D yi O
6. DMA_CHxCTL D T ~ApD T ~ 0D T a
B L
7. DMA_CHx PADDR ’
8. DMA_CHx MADDR o :
9. DMA_ CHXCNT D '
100 DMA_CHxCTL CHER I a DMA A
10.4.8. T
@ DMA Wef T AT He 2 ‘D “AD D A
WeT H® DMA_I NTFT F B~ DMA_| NTCT f
B~ DMA_CHxXxCTLT F a PA_102. T Hw i A
10-2. T Hwo
B B B
T H» 2
DMA_INTF DMA_INTC DMA_CHxCTL
D FTFIF FTFIFC FTFIE
\D HTFIF HTFIFC HTFIE
D ERRIF ERRIFC ERRIE
DMA ! / A Ky T a % 3 T Hp w
ao T A
1. DRA
FTFIFx—>]
and
FTRIEX—>,
>
HTFIFx—> \
and > Ofr CHXINTF—>
HTFIEX—> /

—ERRIFX—

and

ERRIEX—>
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i x 0 " DMAO x = 068 DMAl x=0€&4
10.4.9. DMA
@ [ We DMA A H” ~ DMA T
104. DMAO
Peripheral | Channel 0 Channel 1 Channel 2 Channel 3 Channel 4 Channel 5 Channel 6
TIMERO_CH3
TIMERO o] TIMERO_CHO | TIMERO_CH1 | TIMERO_TG | TIMERO_UP | TIMERO_CH2 o]
TIMERO_CMT
TIMER1_CH1
TIMER1 |TIMER1_CHZ2| TIMER1_UP 0 0 TIMER1_CHO 0
TIMER1_CH3
TIMER2_CH3 TIMER2_CHO
TIMER2 o] TIMER2_CH2 0 o} o]
TIMER2_UP TIMER2_TG
TIMER3 | TIMER3_CHO 0 0 TIMER3_CH1 | TIMER3_CH2 0 TIMER3_UP
ADCO ADCO 0 0 0 0 o 0
SPI/12S 0 SPIO_RX SPIO_TX SPI1/12S1_RX|SPI1/12S1_TX 0 0
USART 0 USART2_TX | USART2_RX | USARTO_TX | USARTO_RX | USART1_RX | USART1_TX
12C o} o o} 12C1_TX I2C1_RX 12C0_TX I2C0_RX
10-5. DMA1 A ) Y
T A G w - W e W e A_ v [
_Alexu DMAO «a N 14. DMR1 Lexv DMAL
@ A
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164,

DMAO

Hardware
priority
high

low

Channel 0 or (

¢

Channel 1 or (

¢

Channel 2 or (

¢

Channel 3 or (

(e

Channel 4
or

¢

Channel 5
or

(e

Channel 6
or

o

M2M

10-3. DMAOY

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

Peripheral

Channel 0

Channel 1

Channel 2

Channel 3

Channel 4

Channel 5

Channel 6

TIMERO

TIMERO_CHO

TIMERO_CH1

TIMERO_CH3
TIMERO_TG
TIMERO_CMT

TIMERO_CH2

TIMER1

TIMER1_CH2

TIMER1_UP

TIMER1_CHO

(@]

TIMER1_CH1
TIMER1_CHS3

TIMER2

TIMER2_CH2

TIMER2_CH3
TIMER2_UP

TIMER2_CHO
TIMER2_TG

TIMER3

TIMER3_CHO

O«

0

TIMER3_CH1

TIMER3_CH2

O«

TIMER3_UP

ADCO

ADCO

O«

o

(@]

(o]
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Peripheral | Channel 0 Channel 1 Channel 2 Channel 3 Channel 4 Channel 5 Channel 6
SPI/I2S 0 SPIO_RX SPIO_TX SPI1/12S1_RX|SPI1/12S1_TX 0 0
USART o] USART2_TX | USART2_RX | USARTO_TX | USARTO_RX | USART1_RX | USART1_TX
12C o) o) ) 2C1_TX 2C1_RX [2CO0_TX 12C0_RX
10-5. DMA1
Hardware
priority SPI2/12S2_RX
TIMER4_CH3
: TIMER4_TG
high | _Channel 0 < or ( \O'ﬂ TIMER7 CH2
TIMER7_UP
M2M
SPI2/12S2_TX
TIMER4_CH?2
or TIMER4_UP
TIMER7_CH3
| Ehannel 3 or ( \ TIMER7_TG
M2M TIMER7_CMT
UART3_RX
or TIMER5_UP
DAC_CHO
Ehannel 2 or \ TIMER7_CHO
M2M
SDIO
or TIMER4_CH1
TIMER6_UP
Channel 3 or DAC. CH1
M2M
ADC2
or UART3_TX
TIMER4_CHO
v Ehanngl 4 or \ TIMER7_CH1
low M2M
10-4. DMA1N
Peripheral | Channel0 | Channell | Channel2 | Channel3 | Channel 4
TIMER4_CH3|TIMER4_CH2
TIMER4 0 TIMER4_CH1|TIMER4_CHO
TIMER4_TG | TIMER4_UP
TIMERS 0 0 TIMERS5_UP 0 0
TIMERG6 0 0 0 TIMER6_UP 0
TIMER7_CH3
TIMER7_CH2
TIMER7 TIMER7_TG |TIMER7_CHO o] TIMER7_CH1
TIMER7_UP
TIMER7_CMT
ADC?2 0 0 0 0 ADC2
DAC 0 0 DAC_CHO DAC _CH1 0
SPI/12S |SPI2/12S2_RX|SPI12/12S2_TX o] o] o]
USART 0 0 UART3_RX 0 UART3_TX
SDIO 0 0 o] SDIO o]
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10.5. DMA
DMAO *0x4002 0000
DMA1 ‘0x4002 0400
‘" DMAl jge " O0[ 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 ‘ FTFIF5 ‘ GIFS ‘ ERRIF4 ‘ HTFIF4 ‘ FTFIF4 ‘ GIF4 ‘
r r r r r r r r r r r r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

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

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

B /B
31:28 G G Bv A
27/23/19/ ERRIFx X BP(x=0¢€é6)
15/11/7/3 p B p QDMA_INTC Bul
0] x 0 D
x0 D
26/22/18/ HTFIFx x\ D P(x=0¢6€6)
14/10/6/2 p B p QDMA_INTC Byl
v) x\ D
1 x\ D
25/21/17/ FTFIFx xD BP(x=0¢€é6)
13/9/5/1 p B p QDMA_INTC Byl
0) xP
1 xP
24/20/16/ GIFx xn T P (x=0¢€6)
12/8/4/0 p B p QDMA_INTC Byl
o) X ERRIF, HTFIF FTFIF B B

=

X 0 ERRIF, HTFIF FTFIF4 @ B
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1052. T B (DMA_|I 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 X(x=0€é6) g
15/11/7/3 o
1 DMA_INTF ERRIFXP
26/22/18/ HTFIFCx X (X =0 &) B
14/10/6/2 o
1 DMA_INTF HTEIFx®
25/21/17/ FTFIFCX X(x=06&6) B
13/9/5/1 o
1 DMA_INTF FTFIFXP
24/20/16/ GIFCx X (x=0&6)T B
12/8/4/0 o
1 DMA_INTF GIFX ERRIFX HTFIFX FTFIFx8
10.5.3. x L ( DMA_CHxCTL)
Xx=0..6,xu ”

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

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| : |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G ‘ M2M ‘ PRIO[1:0] MWIDTH[1:0] PWIDTH[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

M2M

PRIO[1:0]

MWIDTH[1:0]

PWIDTHI[1:0]

MNAGA

PNAGA

CMEN

o
1 a o [ ©
CHENB 4 1

(e
(e

pNQ
p B
00 v
or T
10
11
CHENP w1 ~ B b
O D
15} B
00 8-bit
01 16-bit
100 32-bit
11 G
CHENP w1 °~ B b

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

CHENP w1 °~ B b

p B
0
1
CHENB w1 ~ B b
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CHENP 4y 1 ~ B b
4 DIR D
p B
0t F Q- U
1 ¢ O F Q"
CHENB w1 ~ B b
3 ERRIE T a B8
p B
0 T
1 a T
2 HTFIE AD T a P
P B
) \D T
ST T
1 FTFIE D T a B8
p B
0 D T
T a D T
0 CHEN a
P B
0
1T a
10.5.4. X ( DMA_CHXCNT)
X=0...6, X4
Z ' OxO0C + 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 BvA
15:0 CNT[15:0] D
CHENP w 1 ~ B b
D AW a - Y7
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@ DMAD H v i 1A vu(Q L " by
oA b n w D kF w
. u A v A
10.5.5. X (DMA_ _CHxPADDR)
X =0..6,x4 g

Z ' 0x10 + 0x14 xx
P 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
31:0 PADDR][31:0]
CHENB w 1 ~ B b
PWIDTHS v v 01 (16-bity PADDR[0] - * b 16P A
PWIDTHS v 4 10 (32-bity PADDR[1:0] ) * b 326 A
10.5.6. x O (DMA_CHx MADDR)
Xx=0..6,xu ”

Z ' 0Ox14 + 0x14 xx
P 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
BB
31:0 MADDR[31:0] U]
CHENB w1 ~ B b
MWIDTHS v w 01 (16-bity ~ MADDR[0] v * b 168 A
MWIDTHS v w 10 (32-bity ~ MADDR [1:0] v © b 328

A
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11. - DBG”

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

w a N

A Cortex®-M4 @ Y’

A Arm® o V5 A
' vow Y W A B T w
vow n v W’ G [ © 'TI MEWWDGA
FWDGII 2CCANR
11.2. JTAG/SW w
[ y -~ SW 0 JTAG o w A
11.2.1. ® JTAG SW
a JTAG o~ "y Wi » 1t JTAG ® [ Sw
A 0 50ey:: TCK TMS=1H" ’
A 0 16 TMS=1110011110011110 (OXE79E LSB)H" ’
A 0 50ey:: TCK TMS=1H" A
® SW [ JTAG p I
A 0 50ey:: TCK TMS=1H" ’
A 0 168 TMS=1110011100111100 (OXE73C LSB)H" ’
A 0 50ey:: TCK TMS=1H" A
11.2.2. Ne
JTAG L e o' JTAG ~JTCKJTAG ~JTMS
JTAG ~ ~JTDIJTAG ¥ ~JTDOJTAGSH " NJTRST,
“Avy " SWD ! Hea o " ~ ¥ "~ SWDI'O
" SWCL'KRSW °o Ha LIJTAG o Hea " SWDI OJTMS
" SWCLKJTCK A
w “JTDO 3 b " TRACE SWO
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11.2.3.

11.2.4.

11.2.5.

11.3.

11.3.1.

1 11, Ne

0
PA15 JTDI
PAl4 JTCK/SWCLK
PA13 JTMS/SWDIO
PB4 NJTRST
PB3 JTDO

B a Ja JTAG ~ "y ba NJTRST ' I a
JTAG PB4y b GPIW ~ NJTRSD “A ® [ Ssw
“PA15/ PB4/ BB3 GPIlwWw A JTAGSW w a -
1 @ by GPl & Ajc [ a "l F o
"GPl OAFI™A®

JTAG

Cor ®-M4&p JTAG TAP (BSD) yTAP A (BSD) JTAR

"9 ~ 5B  Cor ®-M4&p JTAGIR o ~ 4B A vy

JTAG I RB =~ ~ @ B 5B BYPAS®S BSD JTAG B 4B %

D Cor %t JBRAG B 7 vyWB~ w BSD JTAG
BYPASS A

BSD JTMAMG IDx790007A3

JTAGP SWDP B B A BPA . = Cor P-M«& No
p- JVNVIC ~F
Ty B 1N w

B w dA

Gt

PBDWT | TMNJTRSTBR JTAG TAPA vy~
Ao+ B A ~ B A B~
A

JEDEICO6 | D code

Cor P-M& 2 JEDEICOG6 %D AB e ROM T~ "
OXEOOFFO0O0O0O_OXEOOFFFFF

G w

Y w

DBG L 0 DBG_CTLOSTB_HOCLD1 f ~ “ AHB
CK_|I RC8&M™ ¥y 1 A ¥ v

B A

DBG L 0 DBG_CTLODSLP_HOLDL ¢ ~ * AHB
CK_|I RC8M™ Y n

>
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DBG L 0 DBG_CTLOSLP_HOGLDL ¢ ~ * AHB
T Ty A
11.3.2. Tl MER, | 2 C, WWD &TAN FWDGT
p A~ f DBG L T DBG_CT@OO B 1A 6b b
C

¢ TINRE ~“TI MER A
Gl 2C ~ SMBUG
¢ WWDGT FWDGT °~ A

¢ CAN ~ A

>
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11.4. DBG

DEBUG '

11.4.1. | D

' 0xE004 2000

OxEOO0O42000U

(DBG_1 D)

7 (328 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ ID_CODE[31:16]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ ID_CODE[15:0]
r
B /B
31:0 ID_CODE]J31:0] DBG ID
© B p 0~ "B bi
11.4.2. L 0 (DBG_CTLO)
Z ' 0x04
B v ' 0x0000 0000 B
7 ( 3R2)
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 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
12C0_HO | CANO_H | TIMERS3_ | TIMER2_ | TIMER1_ | TIMERO_ [ WWDGT | FWDGT_ G TRACE G 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 By A
30 TIMER10_HOLD TIMER10 G
B p B B
0]
r p A G 10 bi” 6
29 TIMER9_HOLD TIMER9 G
B p B B
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0
r p A G 9 bi” 6
28 TIMER8_HOLD TIMERS G
B p B B
0
r p A G 8 bt~ 6
27 TIMER13_HOLD TIMER13 G
B p B B
0
r p A G 13 bi” 6
26 TIMER12_HOLD TIMER12 G
B p B B
o
Cp A G 12 bt~ 6
25 TIMER11_HOLD TIMER11 G
B p B B
0
r p A G 11 bi~ ¢
24:22 G G ByvA
21 CAN1_HOLD CAN1 G
B p B B
0
r p A CAN1 A
20 TIMER6_HOLD TIMER6 G
B p B B
0
Cp A G 6 bi~ 6
19 TIMER5_HOLD TIMERS G
B p B B
0
r p A G 5 bi~ ¢
18 TIMER4_HOLD TIMER4 G
B p B B
0
r p A G 4 bi” 6
17 G G BvA
16 I2C1_HOLD 12C1 G
B p B B
0
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15

14

13

12

11

10

7:6

12CO_HOLD

CANO_HOLD

TIMER3_HOLD

TIMER2_HOLD

TIMER1_HOLD

TIMERO_HOLD

WWDGT_HOLD

FWDGT_HOLD

TRACE_IOEN

TIMER3 G

B 15} B
o

r p A

TIMER2 G

B p B
o

r p A
TIMER1 G
B 15} B
o
‘ o A
TIMERO G

B p B

B p B

G 12C1 SMBUS bi-

G 12C0 SMBUS bi~

CANO A

G WWDGT - G

G FWDGT N G

>
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4:3 G G By
2 STB_HOLD G
B p B B
0
1 7N AHB CK_IRC8M t v
: B
1 DSLP_HOLD G
B p B B
0
1 7 AHB CK_IRC8M t
0 SLP_HOLD G
B p B B
o
' ~ AHB
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12. ~ ADC”
12.1.
MCU :': v 128 ~ ADC " "y ¢ 16
2@ p o H” A 18 ADC - v
Ty v B B G TA
) L™y MCU ~ A
12.2. h
A t
~ ADQVe " 12a16as8ka 68 No '
-~ ||I= %ow '
~ U ' B y B '
~ DMA A
A ~ t
~ 1la - !
~ lep D ( ¥YengE
~ lep @ 47 ( Neri e
A t
~ 0 A
A t
- i a - W '
~ - 0 W - ’
- " Gl He @ ADC A
A v wo A
A T ao t
_ . ,
~ Hp A
A t
~ 18 '
-7 T L2f256X%
- gs BA
A L © 26V[ 36V W 4w 3.3VA
A - * Vrer- O W O VerA

182



&

GD32F403xXY

GigaDevice
12.3. b H”
1 21. ADC ¥ 1 ADC A 12, APC ~“H” F= ADC)H H* A
12. ADC ~ py %= ADC A
1 21. ApC "~ H”
pH”
VsENSE p D o4
VREFINT p a ¥4
1 22. ADC ~ 3]
VbpA G Voo 2. 6 W3 . ¢
Vssa - G Vss
VREF+ ADC @ 47 2.6 ¥Wer+O oMa
VREF- ADC & A7 VRer- = Vssa
ADCx_IN[15:0] 16
* Vopa Vssa Neoz [ Voo VssA
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12.4. w
1 21. ADC
m
5
=
T Jdd4d
£22=2=
mmm m
00 X0 X
~2e e
O000
I T T [T
H
—»___ 0 DMA _
EOC
I ~ ADC
- I
Hop
\/ i _
ADC_INO >
ADC_l!\ll GPIO > A
i P
ADC_IN15 > —
SAR ADC[ & 12h> :(> ¢ 16 bitsZ :(> B
VSENSE B
u
VREFINT > S
TOVS —
4 o8 OVSS[3:01 —
VREF+ DRES[L:0J—  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 CLBww G 1T
[ %o - B b OA

ADC p T (® ~ VooA Vrer¥ 1

p %o ADC_CTL1

b %o

G ADCON=1
14e CK_ADCY
RSTCLB ( y
CLB=T
[ CLB=0A

ADC '

o~ 0w e

% b A

E33|

y

RSTCEBB A

184



&

GigaDevice GD32F403xXY
12.4.2. ADC
CK_ADC L Lo AHBaAPB?2 G AADC "~y RCU
L T Ne A
12.4.3. ADCOg
ADC_CTL1 T ADCON ADC a " A Pw O 1 ADC G
B Awz, - ADCON4w 0O ~ ADC v AADQ
tus Totus V YA
12.4.4. !
Ty Ve |° LA | 16@ @
W A
ADC_RSQO0 RL[3:0] B @ ! AADC_RSQO0~ADC_RSQ2
ey ! 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
122 9

| [cre| [ || [[oe] [|ce]| [] o]

| | | 1 |
oo 1 | | 1

[ ]
[ ]

) - ¢ ADC_RDATA T° EOC v 1A

EOCIBE 1T * WeT A
' P !

1. G ADC_CTLO DISRC SMP y i ADC _CTL1 CTNB 4 O

2. ~ RSQO

3. ADC_SAMPTX ’

4. “ Ty ADC_CTL1 ETERC ETSRCB’

5. SWRCSTB ~ " 1Y Ve 0 H"

6. [ EOC T

7. Waea 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 T w p 0 0 “ADC
W A G ADC_RDATA TA
1 23.
| |CH2| |CH2| |CH2| |CH2| |CH2| |CH2| |CH2| E
o[l
£oc A | | | S |
l o) '
1. ADC_CTL1 CTNB y 1
2. - RSQO
3. ADC_SAMPTX ’
4. v ADC_CTL1 ETERC ETSRCB '
5. SWRCSTB ~ 1Y Wa 0 H™
6. EOC B 7
7. We CK_ADT[ ADC_RDATA T ADC ’
8. Q0 EOC B’
9. =7 iy 6~8A
* EOC1 ~ WeCK_APCOADC A
G EOC B~ DMA y D TP 7
1. ADC_CTL1 CTNB 4 T
2. - RSQO
3. ADC_SAMPTX ’
4. v ADC_CTL1 ETERC ETSRCB’
5. % DMA ~ D ADC_RDATA ’
6. SWRCSTB ~ Y e 0 A
Ty ADC_CTLO SMB 1 g A N~ ADC
ADC_RSQO~ADC_RSQR A% ADCON T
p 0 0" “ ADC wie We ! A
O ADC_RDATA TA ! T EOQ 1A EOCIBE
r " T A I b W - ADC_CTL1 DMA W
1A
ADC_CTL1 CTNS3 13 ! H ~ o« ‘

>
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1 24. Y F
| | CH2 | | CH1 | | CH5 | | CH7 | | CH11| | CH16| | CH12| | CH17| | | CH2 | | CH1 |
o 1] ]
EOC |_|
||( W @ 1 , RL=F )ll
l I5) !
1. ADC_CTLO SMB ADC_CTL1 DMAB 4 71
2. ADC_RSQx ADC_SAMPTX ’
3. N ADC CTL1 T ETERC ETSRCB’
4., % DMA - D ADC_RDATA ’
5. SWRCSTB ~ Y We 0’
6. EOC B T
7. QO EOC B A
1 25. - a
| |CH2| |CH1| |CH5| |CH7| |CH11| |CH2| |CH1| |CH5| |CH7| |CH11| |CH2|
;|
EOC |_| |_|
HWQ 1 ,RLH
ADC_CTLO DISRCF 1 | a A By
W ne ! (nb 8y ! ADC_RSQ0~RSQ2 l
W NeA v n ADC CTLO DISCNUM[2:0]? A p 0
00 ~ ADC w ADC_RSQO0~RSQ2 T 1 ne
T LT A @ ! * EOC® 1A
EOCIE B 17 WeT A
1 26.
| | CH2 | | CH1 | | CH5 | | | CH7 | | CH11| | CH16| | | CH12| | CH17| | | CH2 | | CH1 | | CH5 |
o ] I I I
EOC H
||( W @ 1 , RL=7, DISNUM=: )ll
|:| Convert |:| Sample
l 5} '
1. ADC _CTLO DISRC B ADC _CTL1 DMAB 4 71
2. ADC _CTLO DISNUM[2:0]8 °
3. ADC _RSQx ADC_SAMPTX ’
4, i ADC CTL1 T ETERC ETSRCH’
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12.4.6.

12.4.7.

12.4.8.

5. % DMA ~ D ADC_RDATA
6. SWRCSTB ~ 1Y W 0’

7. v 6

8. EOC BT

9. Q0 EOC B A

v w
ADC_CTLO RWDERN 1 a l w A w G
v A ADC A4Y eV vy G v

ADC_STAT WD EB 1A WDEIBE T T ADC_WDHT
ADC_WDLT v vAp HlE Vb
ADC_CTL1 DA B "AADC_CTLO RWDENWDSC
WDCHSELP4yO0] 1 W A

U

=
>

ADC_CTL1 DAL

127. A2 ¢

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

DAL =0

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

DAL=1

6B No ¢ b 6 12/ 10/ 8 Ne o - 1210 A

128 B6 4

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

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

DAL =1
ADCa @« CK_ADC A v Ty ADC_SAMPTO
ADC_SAMPT1 SPTn[f2: 04 @ "y b A 13 Ne
0 = +12e EK_ADCA
D
CK_ADC ="30MHm 1.6 -~ H w' & . 5+42CK_ADC

4 0. 46A us
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12.4.9. 0
0 " =1 Ty b ! A | 0 ADC_CTL1
ETSRCI[B2:L0OA]
123.ADCO ADC1 i}
ETSRC[2:0] 0 i}
000 TIMERO_CHO
001 TIMERO_CH1
010 TIMERO_CH2
011 TIMER1_CH1 o
b V]
100 TIMER2_TRGO
101 TIMER3_CH3
EXTI11/
110
TIMER7_TRGO
111 SWRCST p 0
124, ADC2
ETSRC[2:0] b )
000 TIMER2_CHO
001 TIMER1_CH2
010 TIMERO_CH2
011 TIMER7_CHO p U
100 TIMER7_TRGO
101 TIMER4_CHO
110 TIMER4_CH2
111 SWRCST p U
12.4.10. D MA
DMA ~ "y ADC_CTL1 DMM g ~ G I @
AADC 10 e Y We DMA  ~ DMA i | )
Y t ADC_RDATAD | A
12.4.11. ADCp
ADC_CTL1 TSVREBN 17 ya D ( ADCO _ CHWRER) nT
(ADCO _GH1P) “ vy ) AD F oA ADC
A D wits tedpr: v a dasheet
“A D b © B TSVRBRY i o= A
D oA i, " & 7 - i z b
twob( 4 BC A p D G i " b
A - a Wa D % @ Z A
p 40 ( NerpinTt W@ " % 4 F ADC AVrer: Q7
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[ ADCO_CH17 A
a D ‘
1. b " ADCI N1 l ¥ ts _t exsip
2. B ADC_CTL1 T TSVREN g D
3. B ADC_CTL1 ADCON 0 * ADC
4. Op D F A Viemperatudh E ¥ *
(AC) 2 5 Vt{e(np\ér)atu/reAVg_2$| ope} +
Va5 p D 2 A Q) AT v G i dat ashheet
Avg Sl opkp D F oA v T v 6 i
“ dat asAheet
12.4.12. Ne ( DRES)
ADCNe "y ADC_OVSAMRCTIRES[PR:0] A 6 b
Ty a Y Ne A~ ADCON 4w 0
v k DRES[ 1vuM®]Y Ne A 125. b Mo
tCONV TV Ne i 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)
12 125 417 ns 15 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 15 8 267 ns
12.4.13. $500P
) i "H Y CPU A @ - @
0 Fhae 16 Ai v V'E FITN M v
Y v 1 "H vy ADC_OVSAMPCTL OVSME g -
y v F wuqe~ O N ADoftn) ADC ¥ ne H
2A00FB $ 1 (12-1)
) I1"H Haew ' BT A N ADC_OVSAMPCTL
OVSR[R:®] O v w 2x[ 25 @&x M §We 8B ~
v ADC_OVSAMPCTIOVSS[®B:0] A
i1 H W @ 28 (26*AR VA @ Qv o B v
0 NoP 0 Wa 3v” B w G v 168 BDbuy
yp- TA
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1 29. %4 tf) 18
19 15 11 7 3 0
208
| |
| |
| |
| |
| |
| |
B —»
| |
| |
| |
| |
| |
:15 11 7 3 0 :
n-
‘ B T 168~ H By A
1220 58 § o Wercd 2068 v 16 B vy o
A
1210 5B 0 D
19 15 11 7 3 0
1 208 2 A C D 6
15 11 7 3 0
n~8 svyi
. 56 1 1 5 6 6
1 26. NM Fv~© No T FuN MV AN
v W OXFFFA
1 26. NM Fv© Ne ~
1-bit 2-bit 3-bit 4-it 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 | 0XO1FF | OXOOFF | OXx007F | OXO003F | Ox001F
4x Ox3FFC |Ox3FFC|0x1FFE | OXOFFF | 0XO7FF | OXO3FF | OXO1FF | OXO0FF | 0x007F | OXO03F
8x OX7FF8 | OX7FF8 | OX3FFC | OXx1FFE | OXOFFF | OXO7FF | OXO3FF | 0xO1FF | 0XOOFF | 0Xx007F
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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 | OXO3FF | 0xO1FF | OXO0FF
32x |Ox1FFEO|OXFFEO | OXFFFO | Ox7FF8 | OX3FFC | OXx1FFE | OXOFFF | 0XO7FF | 0XO3FF | OXO1FF
64x |Ox3FFCO|0xFFCO|O0XxFFEOQ | OXFFFO | OX7FF8 |Ox3FFC | OX1FFE | OXOFFF | OXO7FF | OX03FF
128x |Ox7FF80 | 0xFF80 | 0XFFCO | OXFFEO | OXFFFO | OX7FF8 | OX3FFC | OX1FFE | OXOFFF | OXO7FF
256x |OxFFFO0O0 | OXFFOO | OXFF80 | OXFFCO | OXFFEOQ | OXFFFO | OXx7FF8 | OX3FFC | OX1FFE | OXOFFF
%o - bw 1 @ ! T
G A Nea ¢’ Wa " We E '
Ntap& Ntshpttcony (3-1)
12.5. ADC
@ ADC “ T1T°7 yvya ADC A ADC - ADC_CTLO
T SYNCMI[3:0]8 - * "y ADCO ADC1l 0 0 A
7 Hie 0 * ADC1 ) 0 T
® 0 b A~ 6 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 Ty ADCO
0 A
ADC 1211 ADC A
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1211 ADC
N
— I:> :> £ 16 bitsg >
> ADC1
€ )
A
ADC_INO > P
ADC_IN1 GPIO | > B
ADC._IN15 > :> :> € 16 bits¢ > 5
VSENSE — P > S
VREFINT —
EXTI11 [} ~ —1 ADCO
) :j '7 (h )
12.5.1.
N~ @ ADC D" eb A
12.5.2.
" i 0 G ADCO 1 0~ ADC _CTL1
ETSRC[2.0_ —~ ADC1 ! " 0 A
ADCO ADC1 Hp 4 ADCO ADC1 l T vY D
EOCT @ ADCT a “A a 1212 61
A
3 2 ADC_RDATA ~ [15: O]f ¢ G ADCO * [31: 16]8
¢ G ADC1 ~* 32B DMA ADC_RDATA T LI
SRAMA
I He ADC a = G b W a A
2 He ADC W -1 H @ iy A
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GigaDevice G D 3 2 F 4 0 3 X X,Y

1212 ¢ 1@

ADCO | | CHo | | CH1 | | CH2 | | CH3 | | | CHs | | CHo | | | CHO| | CH1 |
ADCL | | CcHa | | CcHs | | CcHe | | CH? | | |CH12| |CH13| | | CH4| | CcHs |
sl ] ]
EOC |_| I:I
12.5.3. “ i
i GHa@ ADC ! W v 0 G ADCO
1~ ADC_CTL1 ETSRC[2:0_ ~ A 0" “ADC1 L -*~* ADCO
7@ ADC A
ADCO ADC1 CTNB B~ | Ha ADCT bA A
1213 2% i A
328 ADC_RDATA "~ [15:0]p ¢ G ADCO * [31:16]P G
G ADC1 ~A ADCO” EOCT ( B EOCIEB Y ~
328 DMA ADC_RDATAT D [ SRAMA
“ He ADC G 7@ ADC A
1213 13t i " Ha ADC CTN=1

7 CK_ADC cycles

ADCO | CH1 | | CH1 | | CH1 | | CH1 |

ADC1

1 | | 1 —
— T 00 [ ]

12.5.4. i

GHe@ ADC e W@ ~ 0 ¢ ADCO Il
~  ADC_CTL1 ETSRC[2:0_ ~A 0" “ADC1L ** ADCO
14 ADC Y ADCO" 1% ~ADCP " A

" b a T h He ADCT
b A . 1214 42 i A
3 3 ADC_RDATA "~ [15: 008 ¢ G ADCO * [31:16]8 G
G ADC1 ~ A ADCO” EOCT ( B EOCIEB Y ~

328 DMA ADC_RDATAT D [ SRAMA
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R ¢ 14a@ CK_ADC T ® ADCO  ADC1
¥ nA
1214 15 i
14 CK_ADC 14 CK_ADC
;ycles‘ ‘cyclel
ADCO | cifi1 || | CH1 || | CH1 || | CH1 |
P e [ e [ e J[T e |
o] )
EOC(ADCO) |—| H H H_ I:I
EOC(ADCY) j H H J
126. T
Y MK Wae Hp 0 Y T
A l
A Hp
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GigaDevice
12.7. ADC
ADCO " 0x40@aqo 2
ADC1 " 0x40@Q0 2
ADC2 " 0x 4030@o0
12.7.1. ( ADC_STAT)
Z ' 0x00
B v 0x0000 0000
7 (328 )

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 ‘ STRC‘ G | EOC‘ WD E ‘

B /B
31:5 G G BvA
4 STRC l
0
1
! p B pQO0 A
3:2 G G Bv A
1 EOC !
0
1
! p B QO ADC_RDATA A
0 WDE Hp
0} Hp
- Hup
1 ADC WDLT ADC_WDHT v ) T 5]
Q0 A
12.7.2. L 0 (ADC_CTLO)
Z ' 0x04
B v ' 0x0000 0000
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7 (323 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 16
‘ G IRWDEI‘{ G | SYNCM[ 3: 0]
rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 0
‘ DISNUM[Z:O]‘ G |DISR‘ G IWDSC‘ SM I G IWDEI‘EOCI‘ WDCHSEL[ 4: 0]
rw rw rw rw rw rw rw

BB
31:24 G G BvA
23 RWDEN ! a

0} !

: . a
22:20 G G By
19 16 SYNCM[3: 0]

ST

0000

0001~0101' G

0110

0111 A

1000 1

1001~1111 G

1 " Bs @ ADCO 2 K v HET A
15:13 DISNUM[2:0] v
0 4 i DISNUM[2:0]+1

12 G G BvA
11 DISRC !

0

1 a
10 G G BvA
9 WDSC n”

0

1 i
8 SM

0

1 a
7 G G BvA
6 WDEIE WDET a4
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0T
I'T a

5 EOCIE EOCT a

0T
T a
4:0 WDCHSEL[4:0]
00000: ADC
00001: ADC
00010: ADC
00011: ADC
00100: ADC
00101: ADC
00110: ADC
00111: ADC
01000: ADC
01001: ADC
01010: ADC
01011: ADC
01100: ADC
01101: ADC
01110: ADC
01111: ADC
10000: ADC
10001: ADC
itvG A
*  ADCO - 16
ADC1 - 16
16 17p

© 0o N o o1 A w M P O

L
L o e =
N o 0N w N P O

17
[ VssaA

12.7.3. L 1 (ADC_CTL1)

Z ' 0x08

B v 0x0000 0000

7 (328 )

31 30 29 28 27 26 25 24 23 22 21

17 Ne#

[ D VRerINTA
[ VssaBA ADC2 -

20 19 18 17 16

‘TSVRE‘SWRCS‘ G

‘ETER{ ETSRC[0] ‘ G . ‘

15 14 13 12 11 10 9 8 7 6

rw rw

4 3 2 1 0

‘RSTCL‘ CLB ‘ CTN ‘ADCO!{

rw rw rw rw
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31 24 G G BVvA
23 TSVREN ADCO 16 174
0 ADCO 16 17
1' ADCO 16 174
22 SWRCST p 0 !
ETSRC 111" B 06156 ! A p B” p -
- D A
21 G G BvA
20 ETERC ! 0a
0] ! 0
1 ! 0 a
19 17 ETSRC[2 0] ! 0
¢ ADCObL ADCI
000 0 CHO
001" 0 CH1
010 0 CH2
011 G
100 2 TRGO
101" 3 CH3
110 T 11/ 7 TRGO
11 » ©
¢ ADC2
000 2 CHO
001" 1 CH2
010 0 CH2
011" 7 CHO
100 7 TRGO
101" G
110 G
111 p ©
16:12 G G Bv A
11 DAL
o) v B
1 B
10 9 G G BvA
8 DMA DMA a
0 DMA
1' DMA a
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
I a
0 ADCON ADCA Bro6Do606106 ADCA B BY " b
i i 1B BQ61O A
0 ADC”
1 a ADC
12.7.4. 0O (ADC_SAMPTO)
Z ' 0x0C

B v ' 0x0000 0000

7 (323 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ 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] SPTlS[Z:O]‘ 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] a  SPT10[2:0]
20:18 SPT16[2:0] G SPT10[2:0]
17:15 SPT15[2:0] G SPT10[2:0]
14:12 SPT14[2:0] G SPT10[2:0]
11:9 SPT13[2:0] & SPT10[2:0]
8:6 SPT12[2:0] G SPT10[2:0]
5:3 SPT11[2:0] & SPT10[2:0]
2:0 SPT10[2:0]
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000 w15
001 w75
010 w 135
011 W 28.5
100 W 41.5
101" W 55.5
110 w715
111 w 239.5
12.7.5. 1 (ADC_SAMPT1)
Z ' 0x10
B v ' 0x0000 0000
7 (32[3 )
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
B /B
31:30 G G BvA
29:27 SPT9[2:0] a  SPTO0[2:0]
26:24 SPT8[2:0] a SPTO[2:0]
23:21 SPT7[2:0] a  SPTO[2:0]
20:18 SPT6[2:0] a SPTO[2:0]
17:15 SPT5[2:0] a  SPTO[2:0]
14:12 SPT4[2:0] a SPTO[2:0]
11:9 SPT3[2:0] a  SPTO0[2:0]
8:6 SPT2[2:0] a SPTO[2:0]
5:3 SPT2[2:0] a  SPTO[2:0]
2:0 SPTO[2:0]
000 w15
oor w75
010 yw 135
011 W 28.5
100 W 41.5
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101 4 55,5
110 y 71.5
111 ¥y 239.5
12.7.6. Vv (ADC_WDHT)
Z ' 0x24
B v ' 0x0000 OFFF
7 (32[3 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G WDHT[ 11: 0]
rw
B /B
31:12 G G BvA
11:0 WDHT[11:0] vy
B H= vy A
12.7.7. Y \' (ADC_WDLT)
Z ' 0x28
B v ' 0x0000 0000
7 (32l3 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G WDLT[11: 0]
rw
B /B
31:12 G G Bv A
11:0 WDLT[11:0] v ooy
B TV v o oy A
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12.7.8. I 0O (ADC_RSQO0)

Z ' 0x2C
B v 0x0000 0000

7 (32[3 )

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

‘ 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 BvA
23:20 RL[3:0] !

LT 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] a  RSQO[4:0]
4:0 RSQ12[4:0] @ RSQO[4:0]
12.7.9. ! 1 (ADC_RSQ1)
Z ' 0x30
f v ' 0x0000 0000
7 (328 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G I RSQ11[ 4: 0] ‘ RSQ10[ 4:0] ‘ RSQO9[ 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 Bv A
29:25 RSQ11[4:0] & RSQO[4:0]
24:20 RSQ10[4:0] d RSQO[4:0]
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19:15 RSQ9[4:0] a  RSQO[4:0]
14:10 RSQ8[4:0] a RSQO[4:0]
9:5 RSQ7[4:0] & RSQO[4:0]
4:0 RSQ6[4:0] a RSQO[4:0]
12.7.10. ! 2 (ADC_RSQ2)
Z ' 0x34
B v ' 0x0000 0000
7 (323 )

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

‘ G RSQ5[ 4: 0] ‘ RSQ4[ 4: 0] ‘ RSQ3[ 4: 1]
rw 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
B /B
31:30 G G BvA
29:25 RSQ5[4:0] a RSQO[4:0]
24:20 RSQ4[4:0] a  RSQO[4:0]
19:15 RSQ3[4:0] @  RSQO[4:0]
14:10 RSQ2[4:0] a  RSQO[4:0]
9:5 RSQ1[4:0] a RSQO[4:0]
4:0 RSQO[4:0] ©0.17)Q~ ' B ne
12.7.11. ( ADC_RDATA)

Z ' 0x4C
B v' 0x0000 0000
7 (32ﬁ )

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]
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GigaDevice
r
B /B
31:16 ADC1RDTR[15:0] ADC1
nw B ADC1

B ADCOTa A
15:0 RDATA[15:0]

B U Yo7 A
12.7.12. L (ADC_OVSAMPCTL)

Z ' 0x80
B v "' 0x0000 0000
7 (32ﬁ)

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 DRES(QIL ‘TOVS‘ OVSSDB OVSRpP | G ‘OVSEV‘

Rw rw rw rw rw
B /B
31: 14 G G Bv A
13:12 DRES[0] A D Q\e
0012
0110
10 88
1168
11:10 G G Bv A
9 TOVS 0
B )
0) We U
1 6 W 0" 0
" OVSR[72. 0A
' ADCON= ® "H Q B ( ) .
8:5 OVSS[3:0] B

B o)
ooO0O® °B
0001 18
0010 28
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OVSR[ 2: 0]

o

OVSEN

0011 38
0100 48
0101 58
0110 68
0111 78
1000 856
i1 G

ADCON=00»

B H
0002 x
0014 x
0108 x
01116 x
10032x
1016 4 x
11'0128x
111256 x

ADCON=00»

ADCON=00»

H Q

H Q

H Q

P (

P (

P (
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13.

~ DAC”

13.1.
/ Ty 12 W A FA Ty 8p
128 - ) A a = 0° DMA G - A
F A4 " y# DACTFEF IV © z A
@ DAC Ha Ty 0 bA
13.2. h
DAC h n'
A 88 1B N
A h 1]
A DMAv
A ]
A He O :
A~ P [
A | 4 Vrerp
A " LSFR 23 ~
A DAgt 0 A
1 31. DAC y DAC i 1 31. DAC %= A
1 31. DAC
DAC L
F N
2 = DBOFFx
EXTI_9[] % z| 23]
TIMERX g g % % §
TRGO HSHE
SWTRx — —|
Y YyYYY r————-——-—-—-- —————I
| bAc_ENx |
[
| Ny I
I |
L : h 4 |
|
VA
OUTx_DH ouTx bol—/ )| DAC |
12-bit f ( ) 12-bit 1213“: :
L é ﬁé _______ a
L g & > >
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GigaDevice
131. DAC
HR
Vbba T
Vssa T
VREFP DAC & A v a A
DACy_OUTXx DAC ¥ FH”
v 1 ¥ DAC 0L FH" A
132 DAGbL ¥
DACO
0 1
DAC ¥ I/O PA4 PA5
DAC ¥ BUFFER
w
p 0w
EXTI O H” EXTI_9
TIMER1_TRGO
TIMER2_TRGO
. TIMER3_TRGO
TIMER O H
TIMER4_TRGO
TIMER5_TRGO
TIMER6_TRGO
* g DAC | GP1oO DAC ¥ 1/ O Y A
13.3. w
13.3.1. DA @G
DAC_CTLO T DENKk 1 "y DAC :: ~ DAC n -
twakeupr A
13.3.2. DAC ¥ |
wy VvV ¥ iy o * @ DAC p N
vWae F I VA
7 A STy DAC_CTLO DBOF F x
i I vA
13.3.3. DAC
G 128 DACG " OUTxDH™ " Y DAC OUTx _R12 DH
DACOUTxXx _L12DACOUTxXx_RSDHK Weae (o) A
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GigaDevice

v [ DAC_OUTxR8DH v 7 8B B v 4B v B L
w 40 00RO

13.3.4. DAC 0

DAC™ ¥ ) H e A 0 A 0" Y DAC _CTLO T
DTENXx a A 0 Y DAC_CTLO TDTSEE X v 133,
DAC b A
123. DAC ©
DTSELx[2:0 i} )
3b6000O0 TI MER5 _TRGO
3b6001 TI MER2 _TRGO
3b6010 TI MER6 _TRGO
3bdD TI MERTRGO p 0
3h&0 Tl MERTRGO
3b6101 TI MER3_TRGO
3bb6110 EXTI _9
3b6111 SWTR p 0
TI MERXx _ HRGO v p 0 DAC_SWT S WT Rx
B A
13.3.5. DAC
a 0" DAC_CTLO DTE NX™ 0 Hp 0
* DAGS " OUTxDHw [ DAC ¥ " DAC_OUTxD A
0 a4 " " DAGS " OUTx _"DWH - [ DAC ¥

" DAC_OUTx _"BO
DAG " OUTx _DyH [ DACOUTx _DO N tsetTLINGH
Fi T tsetTLI NG b 4 ¥ " A

13.3.6. DAC

~ ~

H Ty v [ DAC ¥ " LFSR A Y
DAC_CTLO D WM» A vy DAC_CTLO
DAC B "~ DWB Wx?# A

LFSR * DAC L T Ve i B " LFSR N LFSR
vb OUTx _DHv ~ Q" [ DAC ¥ ~ DAC_OUTx _"BO

DAC B 612 LFSRy 6 LFSR v DWBWR~ B A
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132. DAC LFSR

VYVYY
1
H

X° X! x4 NG x12

12 -+
A 4
>=1
NOR
a RS vb OUTx_BHwv ~ QY [ DAC ¥
" DAC_OUT x _"&D v vy O vu(2 << DWHBWx)

133. DBAC

(2<<DWBWXx)-1

DACx_OUTy DH V|
value

v

13.3.7. DAC ¥ A1

DAC :: F A0_c W '
Vbac_oo¥rerPp OUTX _DO/ 4096 ip @Q

- F AT % w 0 Vrerh

13.3.8. DMA

>

0 a "0 DAC_CTLO DDMAERXxa DMA
R ap

™ b p 0~ 1 W@ DMA A
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13.3.0. DAC U

DAC Hea b T ux T Z "DAC Ha
Ty W 0 A 0 T°- DAC OUTx _ DHWACOUTx _ DO v
A
3e O " 6v OUTx_D#H Nz ' DACC_R&DWCC_R12DH
DACC_L12DH i'T k Ve " " DAC HG@ A
a 0 “"DAG@ DT E Nx T DTSELO/ 1G
0 A
a v DMAw ~ DACK W DDMAENx B 4~ A

B Y a ’ " b A
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GigaDevice
13.4. DAC
DACO “0x4000 7400
13.4.1. DACx L (DAC_CTLO)
Z '0x00
Byv' 0x0000 0000
7 (328 ) A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DDMA
G DWBW1[3:0] DWM1[1:0] DTSEL1[2:0] DTEN1 | DBOFF1 DEN1
EN1
w w w w w 12 w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DDMA
G DWBWO0([3:0] DWMO[1:0] DTSELO[2:0] DTENO | DBOFFO DENO
ENO
w w w w w 12 w
BB
31:29 G G By
28 DDMAEN1 DACx_OUT1 DMA g
0 DACx_OUT1DMA
1' DACx_OUT1DMA a
27:24 DWBWI[ 3: 0] DACx_OUT1 B
C B 3, DACx_OUT1 H* B ALFSR n
b LFSR B [n-1,0] 2 7/ T v u (2<<(n-1))-
1AT T nu B A
0000 H° B 41
0001 H™ B 4 2
0010 H° B8 4 3
0011 H B w4
0100 H° B 45
0101 H° B 4 6
0110 H° B 4 7
0111 H° B8 4 8
1000 H* B w9
1001 H* B 4 10
1010 H° B 4 11
01011 H™ B 412
23:22 DWM1[1: 0] DACx OUT1
"B 2 DACx_OUT1 0a (DTEN1=1) ' 4~ DACx_OUT1
A
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00
01' LFSR
IX 272
21:19 DTSEL1[2:0] DACx_OUT1 ©
"B DTEN=1 ¢ 0 DAC He a A

000 TIMER5 TRGO
001 TIMER2 TRGO
010 TIMER6 TRGO
011 TIMER4 TRGO
100 TIMER1 TRGO
101 TIMER3 TRGO

110 T 9
111 » ©

18 DTEN1 DACx_OUT1L 0 a
0 DACx_OUT1 ©
1 DACx OUT1 U g

17 DBOFF1 DACx OUTL ¥ I v~
0 DACx OUT1 % M Y v O% - Tz
1 DACx OUT1 % I v~

16 DEN1 DACx_OUT1 g
0 DACx_OUT1
1 DACx_OUTla

15:13 G G B v

12 DDMAENO DACx_OUTO DMA g,
0 DACx_OUTO DMA
1 DACx_OUTO DMA a

11: 8 DWBWO[3:0] DACx_OUTO B
"B 2 DACx_OUTO H® B ALFSR 7/ A
b LFSR B [n-1,0] 272 W B 2 v ¥ (2<<(n-1))-
1AT T nw B
0000 H
0001" H
0010 H
0011° H
0100 H
0101° H”
H
H
H
H
H

B

~
~

~

%

~

%

0110
01171
1000
1001
1010

A

1

2

3

W 4

5

6

7

g 8
g 9

~

W 10
v 11

o I o e @ L o o L o~ e o o~ B o~ |
£

~
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DWMO[1:0]

5:3 DTSELO[2:0]

2 DTENO

1 DBOFFO

0 DENO

13.4.2. DACX »

Z €
By

31 30 29 28

01011 H° B w12

DACx_OUTO

B v DACx_OUTO

A
00
01 LFSR

1x 272

DACx_OUTO
B DTEN=1

000 TIMERS5 TRGO

001 TIMER2 TRGO

010 TIMER6 TRGO

011G

100G

101 TIMER3 TRGO

110 T 9

111 o 0

DACx_OUTO © a
0 DACx_OUTO ©
1 DACx_OUTO U g

v’
I v
M7

DACx_OUTO ¥
0 DACx_OUTO ¥
1 DACx OUTO ¥

DACx_OUTO a,
0 DACx_OUTO
1 DACx_OUTOg

0 a (DTENO=1) 1~ DACx_OUTO

>

¢ 0 DAC Hp a

0 ( DAC_SWT)

0 x40
‘0x0000

0000

(328) A

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

‘ SWTR1 ‘ SWTRO ‘

w w
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31:2 G G B v
1 SWTR1 DACx OUT1 » 0~ ) A
0 » 0
' » 0a
0 SWTRO DACXx OUTO » 0~ ) A
0 » 0
1 » 0ba
13.4.3. DA@_OUTOB°12 G (DAC_OUTO0O_R12DH)
Z ' 0x08
Pv" O0Ox0000 0O0O0O
7 (328) A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| ¢ |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G OUTO_DH[11:0] ‘
B /B
31:12 G G By
11:0 OUTO_DH[11:0] DACx_OUT0 128 °
B 2 DACx_OUTO A
13.4.4. DA OUTOB 12 G (DAC_OUTO _L12DH)
Z ' 0x0C
Pv" Ox0000 0O0O0O
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
‘ OUTO_DH[11:0] G ‘
w
B /B
31:16 G G By
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15:4 OUTO_DH[11:0] DACx_OUTO0 128
"B 2 DACx_OUTO A
3:0 G G By
13.4.5. DAQ OUTC® 8 G ( DAC_OUTO_RS8DH)
Z " 0x10

Pv' OXx0000 00O0O

7 (328) A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G OUTO_DHI7:0]
I\
B /B
31:8 G G By
7:0 OUTO_DHI7:0] DACx_OUT0 88 ~
B " DACx_OUTO 86 B A
13.4.6. DA&_OUTlBIZ G (DAC_OUT1_ R12DH)
Z ' 0x14
Byv' 0x0000 0000
7 (328) A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G OUT1_DHJ[11:0]
w
BB
31:12 G G By
11:0 OUT1_DH[11:0] DACx_OUT1 128 °
B Y DACx_OUT1 A
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1347. DA _OUT18 12 G (DAC_OUT1 _L12DH)

Z ' 0x18
Py " O0Ox0000 00O0O

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
‘ OUT1_DH[11:0] G

w
B /B
31:16 G G B v
15:4 OUT1_DH[11:0] DACx_OUT1 128
"B " DACx_OUT1 A
3:0 G G By
13.4.8. DA(Z_OUT]F°8 G (DAC_OUT1_ R8DH)
Z '0x1CcC
By 0x0000 0000
7 (328) A

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G OUT1_DH[7:0]

w
B /B
31: 8 G G B v
7:0 OUT1_DH[7: DACx _OUR1 8
"B " DACx_OUT1 8p B A
13.4.9. DA U 137 G (DACC_R12DH)
Z "0x20

Py 0Ox0000 00O0O

7 (328 ) A
217



&

GigaDevice GD32F40 3 x XY
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ‘ OUTL_DH[11:0]
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G ‘ OUTO_DH[11:0]
w
B /B
31:28 G G B v

27:16 OUT1_DH{O] DACx_OUTI 12

B 3, DACx_OUT1 A
15: 12 G G B v
11:0 OUTO_DH[ 11 DACx_OUTO 12

B LY DACx_OUTO A
13.4.10. DA © 12 G ( DACC_L12DH)
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\ c
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——_
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"~ FWDGT_RLD" A o~ Yy v [ Ox000H [~ Yy
* B A
T il B o ©  H s R :
Auz @ BY b [ OX000H |- A
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1/8 001 0.025 819.025
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1/256 110 or 0.025 26208. 025
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' reload B H ~ 4 7 deepsleep / standby N
] N reload DT deepsleep / standby T "7 3e y:: 7 IRC40K

222



&

GigaDevice G D 3 2 F 4 0 3 X X,Y

223



&

GD32F403xXY

GigaDevice
14.1.4. FWDGT
FWDGT * 0x4000 3000
L " FWDGT _CTL
Z ° 0x00
B v ' 0x0000 0000
"y A " 168 " ~ 328" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| e
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ CMD[ 15: 0]
BB
31:16 G G BvA
15:0 CMD[15:0] -~ Q Q" b v ¥ b w A
0x5555 FWDGT_PFO®DGT _ RIQB
oxCccc A [0
00X AAAA
Ne " FWDGT_PSC
Z ' 0x04
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N~ o 37 y b A WWDGT_HOLDS 1" o
NA A

228



&

GigaDevice G D 3 2 F 4 0 3 X X,Y

14.2.4. WWDGT

WWDGT ' 0x4000 2C00

L ~ WWDGT_CTL

Z ' 0x00
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\ c
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B v 0x0000 0000

~

Yy N " 168~ ~ 328 " A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
¢ |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G ‘EWI F‘
rw
B /B
31:1 G G Bv A
0 EWIF 3 T B A v |[O0x40 4aT a ~ WWDGT_CFGT
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15.3. w
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A
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RTCCLK RTC DIV SC CLI RTC CNT I RTC_Overflow NVIC
m, e A interrupt
Reloa COMPARE controler
RTCSwa] RTC ALRM y_|
Rising edge @l
BACKUP DOMAIN EXIT STANDBY MODE
15.3.1. RTC B
APB o RTC _NTEN w B BART® -~ Ne aNe a
y i oy M B B A
! Y B M Yi RTC '
1 RQ_APEN T PMUEN BKPEN Y Yi ™
o A
2 PMU LT BKPWEBRN B~ g M RTC A
15.3.2. RTC &
APBo RT® Ne cHeb A
RT® T Ne W’ A Ha vYl RTC
W @ RTC e 0 * L APB1 A
APBo ¢ a - b “ b ow o
- A - B3 Bart / M “ APB o
P RT® G A "0 b ® RTC_CTL
RSY N i p BAWFI WFE 9 6 RTC APB o
A
15.3.3. RTC
RT® T RTC_PSBRTC_CNRTC_ALRM "o Al ~
- v A RTC_CTL CMB ™ " Y
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3. RTC Q b’

4 . RTC_CTL T CMF ¥ ’

5. RTC_CTL T LWOFF viulilA

15.3.4. RTC B

RTCT " SCF RTC HfF @ RTCCLK BA

RTC T ~ AL R NFT [ Ue T RTC vv 1l [w

@« RTCCLK BA

RTCZT ~ OMF” v [0x0 [fwe RTCCLK B A

RTC Qb Nikw | T G ‘

A RTC T ° RT@¢ T F o RTC i/ RTC
p A

A RTC i/ RTC P RTC L TSCF B
A

182.RTC H" 1 H~” (RTCPSC= BRTCALRM = 2)

RTCCLK

rTc_Psc X 2X X OX 3X 2X X OX 3X 2X X OX 3X 2X X X 3X 2X ¢

RTC_Second / N\ /\ / N\ / N\

RTC_CNT 0 X 1 X 2 X 3 X 4

RTC_Alarm /\

ALRMIF /

ALRMIF flag can be cleared by software

18.RTC HRT FH” (RTCPSC= 3)
RTCCLK
AN
rRTc_psc X 2ZX X OX 3X X X X 3X X X X 3X X iX axX EX 2X 1
RTC_Second /N /N
RTC_CNT FFFFFFED X FRFFEFFE X prereree X 0 X 1
RTC_Overflow /\
OVIF / ovIF flag can be cleared by software
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TIMER11 ITIO: TIMER3_TRGO ITI1: TIMER4_TRGO ITI2: TIMER12_TRGO ITI3: TIMER13_ TRGO
4 7 He ™ v* DMA Apr 5 6T DMA A

239




&

GigaDevice G D 3 2 F 4 0 3 X X,Y
16.1. Tl MERXx ,"x=0, 7
16.1.1.
" TI MEROI MER7Y - ~ ¥ Avy" PWM
H* L A e 16 - A
" Y T Ho ™ Yy ~ 11 A
vWae M ~ - LA
H € TP | Ty W W@ A
16.1.2. h
A t 4!
A [l 16[3,
A o I o 0
A ‘ T '
A o' T Ne B
A D o ' A3 L
A~ Ne ' 168" Ty i
A @ " T v F -7 PWM ~ 1y | '
A " v ’
A - wo
A 7 w
AT “w
AT F DMA He~ OHD” /I H®~ Hoe T Hw»’
A @ a We Ty * e :
A "H W@ :
A h - A

240



&

GD32F403xXY

GigaDevice
1 6l. L3, p
1 el.
CHO_IN
cio
o =1 = ~
CHL_IN s 5
- - [ - &
CH2_IN & Ne
; ]
CH3_IN ‘
ITI0
it
2
I3
K TIVER ] l TIMERXCHXCV!
0
[V ) PSC_CLK :T—'
TIMER_CK
Ne DMA REQ/ACK
- Ne ] e &2
DMA b i
‘ TIMERX_TG
TIMERx_UP
TIMERX_TRGO
req en/direct req set T
APBEUS
Interrupt /T 1 ¥ [ * CHO_O
break | 4.|:| — a PWM T [ ™ CHO_ON
P E— L h oFRC A AE— o
caplcom +——————| .—.|:|.7 a » Fa M T ap[ ——cHLon
T “a ¥ L—— cmeo
[ ™ CH2_ON
CKM
clock munilorﬂE:[) [ ™ CH3 O
J
[
\
BRKIN
16.1.4. w
Y P CK_TI MER SMTTI MERX _SMCFG&[ 27 0]
L - A

A SMC[2:0] ==

SMC[2: 0993
B CK_TI MER Ne

B Ne

Tl MERX _SMCFG SMC[ 2: ®]0 xal0 x&20 x 3 0 X 7 Ne
G TRGS M2:0) °°

( TI MERXMCF
4y Ox40x50x6

6b0 @O

- Ne

TI MER_ @K

Ne

v

~ [RCU

Ne o
TI MERX _PSC

CK_TI MER

CK_TI WEREN

~ Q2

¢ RCU CK TI MER
i
v A sMG
) CK_TI MER

241

PSC_CAK




&

GigaDevice

GD32F403xXY

162 p Ne w 1 °

ccrwer [T UL UUUUUTUTUL

CEN

update event ]
generate(UPG)

Reload Pulse

Update event (UPE)

PSC_CLK = TIMER_CK UL L

I:I

Juas
oeeeee,

O

A SMC[2:011=1=(36b 0 - b
N "~y TIMERHO TI MEHX _ @': A n A
Ty SMC [420>07 TRGS[RORROX50x6 A
Ne 37y p OH” I TIL O/ L2/ 3 A Ty SMC
[29 O 7 TRGS HDx®M], 0x1,0&?2
A SMC1=4K06b 1) ~ E Thl
N ~ y ETI @t Y A Ty
TI MERXx _SMCF® SMChwu 1l A W ETH™ b w v
SMC [42007 TRGS WDx&] ETH" ETI
[ A ETH™ u 0 Lo @ ETH™::
Y We I Ne L A
Ne
Ne "y " TI MER_CK)1[ 65586 Kk Vv N~ Ne
PSC_CLK A Ne T Ne TI MERx _PlsCc e L
[ i A Ne a AW Ho |

>

242



&

GigaDevice

GD32F403xXY

163. pPscvrc of [2 ~

TIMER_CK

CEN

PSC value

Prescaler
shadow

Prescaler CNT

PSC_CLK

CNT_REG

UPG

Reload Pulse

JUyuiiuuiuryt iy

94

=

§ TI MERXx _CART™ @

A £t o0
[ v v w

U * (TI MERXx _CREP+1) Hp -
“ Ho A T°"TI MERXx _CTLTD
0A
TI MERXx _SWEVG UPG 1 He -~
Ho A
TI MERx _CTLOUPDI ST Hp A
0 Ho =~ ( - .
A
. FuW o ° Tl MERx_CARE b

243



&

GigaDevice

GD32F403xXY

164 3t "PSC=0/ 2
TIMER_CK —|_
CEN
PSC=0
PSC_CLK
CNT_REG BDEECE0008000000
Update event (UPE) —|
Update interrupt flag (UPIF) e ey
PSC=2
PSC_CLK [ I D R
CNT—REG 96 97 98 X 929 X 0 X 1

Update event (UPE)

Update interrupt flag (UPIF)

Hardware set\ |l Software clear

16. 3t ;

T TI MERX_CAR v

mer o [T U UTUTUUUTUTL

CEN

PSC_CLK

ARSE =0

_jgyitiiudiruyyt

SRS © 000000000000

Update event (UPE)

Hardware set ~a

Update interrupt flag (UPIF)

Auto-reload register

120 x 99
change CAR Vaule

o R s YOG

Update event (UPE)

ARSE =1

=

—

Update interrupt flag (UPIF) Hardware set ~_ |

|‘ Software clear

¥~ Hardware set

Auto-reload register 120 99

change CAR Vaule

Auto-reload shadow register 120

99

244



&

GigaDevice

GD32F403xXY

i
- i A t v v 4y TIMERx _CAR
T° n [ OA W [ O L " v v A
B * (TI MERXx _CRIEP+71) Heo~ ¢ n
* Ho A Y T TI MERx _CTLTD Le DI R
1A
TI MERXx _SWEVG UPG 1 Hp vVw A
v v~ 7 Ho A
TI MERXx _CTLOUPDI SI' Ho A
0 Ho -~ ( - y T Ne
A
n FuW o ° Tl MERx _ CARE b Y
16. W “PSC=0/2
merck [ UULUUUUUUUUUUUL
CEN
PSC=0
PSC_CLK
CNT_REG 2000.00000605090060
Update event (UPE) _|
Update interrupt flag (UPIF) e sy

PSC=2

PSC_CLK

CNT_REG

Update event (UPE)

Update interrupt flag (UPIF)

N

Hardware set

|A’ Software clear

245



&

GigaDevice

GD32F403xXY

167. W - f TI MERXx _CARy

mewec [

CEN

PSC_CLK

ARSE =0
CNTREG 5 XaX3X2 Xt Xo XK X oKX KoK K2
Update event (UPE) _|
Update interrupt flag (UPIF) Hardware set ~|

Auto-reload register 120 09
— N\

change CAR Vaule

CNT_REG s Xa X2 X2 X2 Xo XX ssX X X 1 X o[Yaz0K119K115)

Update event (UPE) _|
—

Update interrupt flag (UPIF) Hardware set \—|‘/Soﬁwa,e clear

ARSE =1

Hardware set
Auto-reload register 120 99 ] 120
N— —
change CAR Vaule change CAR Vaule
Auto-reload shadow register 120 %9 120
T
T 7 t 0 [ v v~ P I [ OAA
T [ " v v-1" We: Ho' «
T [1 ¥ Welh HOA T T TI MERx _CTLO
T L DIR ~ ey A
TI MERXx _SWEVG UPG 1" yA | vu 00 ¥ Wea Hup ~
T " h A
' W ~ TIMERx_INTF UPIF w T CHx IBF 1b
TI MERXx _CTLDPCAMY 7~ A, a 16. T A
TI MERx _CTLOUPDI ST Hip A
0 He -~ ( v T Ne ) A
168 T Fuw o Tl MERXx _CARE

TI MERXx _PSC=0x0 Y

246



&

GigaDevice

GD32F403xXY

168 T

TIMER_CKJ_L—L—U_L

i

CEN

PSC_CLK.

CNT_REG 3

Underflow

©

UUuruyuyuL
UUiurruyuuyL
[ ]

Overflow

UPIF

3
NINCIENE

/l
WJ
S
N

chxcv=2 X_ 2

CHxIF ~~

TIMERXx_CTLO CAM =2

b1l

"~

N

TIMERX_CTLO CAM =2

'b10 (upcountfonly )

{
'(l_l
N
/

=

N

CHXIF e /7| s /7|
TIMERXx_CTLO CAM = 2'b10 (downcount only )
CHxIF - /7| ‘|_//7|
& Hardware set
/ Software clear
Hp ~ m -
HuB 3 Vi He~ "y TI MERXx _CREP A
N+ le Hoo Hbo ~ " Ny
TI MERx _CREP CRER Y it
Tb M He' I Tb Hip ~A
TI MERX _SWEVG UPG 17y TI MERXx _CREHR CREPYV
* Ua Ho A
Q" CREW VW Ho | A CREPv Y F T
Y e O & M 0_6Q° CREWP, A (o)
[CREP ) He~ UPG& 17 ¢ 4 Ho A
Q- [ CREP N e Heo 0 i Ho A

247




&

GigaDevice

GD32F403xXY

16€. T

TIMER_CK

vuyuyuuuUy

UUuuduuyuy

CEN

°ElE

uUyryurriiriiryuriiy iy

: 0.000CCC00000006C00.000860CCCC

TIMERx_CREP = 0x0

UPIF

~

J

o

v

TIMERx_CREP =0x1
UPIF

]

J

e

TIMERXx_CREP = 0x2
UPIF

-

e

1610

=

TIMER_CK

:

Uuuuyruuyiriuriuiyruu iy

CEN

PSC_CLK

Underflow

CNT_REG %

Uyl iy
KX XXOEHEIIHXBE D EXOEEHO

S |2

Overflow

TIMERX_CREP = 0x0

UPIF

TIMERX_CREP = 0x1
UPIF

e

e

e

TIMERX_CREP =0x2

UPIF

e

248



&

GigaDevice

GD32F403xXY

1611 " 7l
merck MU UUUUUUUUTTUUUUUUHUUUuduuuyd Uy
CEN |
PSC_CLK JUUUUUUUUUUUUL
CNT_REG 300000060000600006000000008600C)
Underflow
Overflow
TIMERXx_CREP = 0x0
UPIF : |'/ |/ : |/ _//—l/ _//—l/ _ﬂ—li
TIMERX_CREP = 0x1 ‘ ‘ ‘
UPIF _ﬂ—l‘/ _//—l‘/ _//—l‘/
TIMERX_CREP = 0x2 ‘ |
UPIF ™ [ I
/
@ G - ¥ v Q@ W e
v e ~ ° L F A
A ~ w
~ w H W@ - - Y A - W
Ve Ny W @ Ne A - S F
Tl MERxXx _CHx CW kv~ CHxPBF I CHx I E
117 T A

249



&

GigaDevice G D 3 2 F 4 0 3 X X,Y

1612 - A

Edge Detector
Synchronizer Edge sesior
cio l T \ | »|  &inverter
e " T © Based on
Filter
l—>> J—>> r |,_.> j — CHOP&CHONP
TIMER_CK ) »
l : l CIOFEO CIOFED
Rising/Falling Rising&Falling
Capture IS0 -
PrgéZZZQ *| Counter )| Register |« presclare (e  |<CIIFEO
" CHOVAL™ TS

CHOIF

CHOCAPPSC

TIMERX_CC_INT

Capture INT From Other Channal ITI0

ITIL
ITI2

i
il fg

[— [TI3
< CIOFED
~H" Clx H T W TI MERx _8HX s W
TI MERXx _CHO, TI MERIXMERIXL_CHR H™ A “HY CI®
TI MER_KCK ~ T D H™ A
Ty 3 A Y A CHxP a ::1 i A
CHx MS .y (s “HT )P 0 H" A | CNe ~ a @ -~
Hp Y Ve Hoe A He0O ~ Tl MERx _CHWCV VA
I7Ll
w o “TI MERXx _CHCTODCGHXxCAPFLT
~H” H” - CHXx CAPALT
TP “TI MERXx _CHCTIODEZHxP/ CHAxNP
CHx P/ CHx:NP v A
7zt “TI MERXx _CHCTICGHX MS
W CHx MS - v G -
" CHxMS!=Z0x0TI MERHXCV b P QA
T a ~ TI MERx _DMAI NT[EENHx | ECHx DEN
a T "y T DMA A
I, a ~ Tl MERXx _CHCTIODZHx EN
' “H* 9 " TI MERHxXxCV IF v> CHx4 F1A
CHxA F w1l t CHx OF 1A Tl MERx _DMAI NTIECH X | E
CHxDEN ~ T DMA v F A
) CHxRG w “ T DMA A
~ 37 TI MERXx _ CH:xH” [ Ao ~ Wie PWM

250



&

GigaDevice GD32F403xXY
[ ClB TI MERXx _CHCTLJOCHO M& 2® 01 0 H" 4w Cl O
A A TI MERXx _CHCTL[OCH1 M$ 2® 170 1 H
“ 4w CIlO ! A w B - 0 =1 B A
TI MERX_CHOCV PWM v'TI MERXx _CH1CV PWM v A
A ¥ w
¥ w ~ Tl MERY” - is - - ~
A Ve * TI MERXx _CHxCWV v Y v CHx COMCTL
- @ E 2 - v T A v b
TI MERXx _CHx CVv Y " CHxBF 71 CHx FEfle” T ~

Cx CDEgs4w” DMA A

m:

€l
>

N No
CHx COMSEN ¥ ’
CHx COMETL F /v Ko
CHx P/ CHx NP '
CHx BN FA
ot CHx| E/ GxCDIE / DMA a A
‘ TI MERXx _CARTI MERXx _CHxCV ¥ ‘
TI MERx _CHx CV A i A
n " CER g A

16l 37 F 3R ¥ R /v “CAR=0x63,
CHx VAD A3

251



&

GigaDevice

GD32F403xXY

16l 3z Ed

UUuuuyuL

CEN

CNT_REG 00

Overflow

OCLOOOCE

CLOroO0eCCOOCC0C0

|
|
I
|
match toggle \
|

OXCPRE %
match set : : :
OXCPRE | |
| | |
match clear ! ! !
| |
OXCPRE | |
| | |
| | |
¥ PWwy
PWM % " P WM 0 CHXx COMOGITRD® 11 P WM 1
CHXx COMGITA® 1 T'1 TI MERXx _CAR TI MERxXx _CHxCVv"~
FPWM A
1T YN H PWM' EAPWM( PWM) CAP WN(
P WMA
EAPWM TI MERXx _CAR _ ~\ TI MERXx _CHx OVM_ A
1614 EAPWM EAPWM % T A
CAP WM ~2*TI MERx _CAR_ "\ "~ 2* Tl MERXx _ CHxvCV
A 1615 CAPWM LCAPWM ¥ T A
PWMO W (CHXCOMCTL==306bMTIMERX_ _CHxCV v G
TI MERXx _CAR V™ FO A
PWMO W(CHxCOMCTL==36BPILMBRXx CHxCW 60 ¥

Y A

<1

252




&

GigaDevice

GD32F403xXY

1614 EAPWM

e R
T
PWM MODEO| | | |

PWM MODEL -

CcxouT I , l , |_| A N
o I I
Interrupt signal | | | :
|
CHXIF | |
CHXOF _'_| _'_l

1615 CAPWM

CAR

CHxVAL
0

PWM MODEO
CxOouT

1 [ 1 [ [

Z:_'_IZ:ZZ
]

PWM MODEL || | |

cxout __ | L1

Interupt signal |||
CAM=2b01downonly | | |

r = = = 1=

CHxIF | |' |
CHXOF . S

— T
CAM=2bl0uponly | | |

CHxIF _ll | |

CHXxOF . . |

CAM=2bilupidown | |

CHxIF_{ |
CHXOF ———1
F% H”
TI MER& % n” CHxCOMGTL 4y Ox CPRIE ( X
% H” ) AOx CPRIE Fw ~ CHxCOMCTL=¥x00
G | ’ CHxCOMEDK 0 1y Ox CP RHE" " ’

CHXx COMCTL=¥x 0 CP RIE

Yy

CHx COMCTL=0x03

253



&

GigaDevice GD32F403xXY
v Tl MERX_CHxCVy\ Y FH™ A
PWM 0 PWM 1 OXxCPRE W ¥ v CHx COMGTILE 0x06
oxO0% P WM 0/ PWM 1A T v TI MERx _CHxCV
v Ty “OXCPRE {1 AT 6 B A
CHXx COMCTL =0x®5¢ Ox CP RIE L ¥ w A ¥ H”
1) Y " bW 6 Tl MERXx _CHwCV V H
A
CHx COMCEN=1 ETI H"" ETI HE “ OxCPRE
Ly vy A Rw e[ ~ OxXCPRE w | A
Fe PWM
CHx OCHx _ _ON ¢ ¥ " HeH b ATI MERX -
7 Lo € 7 Ae H” CHx_ O CHx_ON W & _
TI MERXx _CHCTLZ CHXEN CHxNEBMN" Tl MERXx _CCHPT
TI MERXx _CTL1T POEN, ROS, | OSI,SOK®BIAx *
TI MERXx CHCTILI2 CHxP CHxNP _ A
16. a L ¢ ¥
e a ¥
POEN ROS 10S CHXEN |CHXNEN CHx_O CHx_ON
0 CHx_O/ CHx_ON = LOW
0 CHx O/CHx ON ¥
1 CHx_O = CHxP CHx_ON = CHxNP
0
0 CHx_O/CHx_ON ¥
1 . a
CHx_O =1SOx CHx_ON = ISOxN
0 |on
0 CHx_O = CHxP CHx_ON = CHxNP
0 CHx_OI/CHx_ON ¥
1 CHx_O = CHxP CHx_ON = CHxNP
1
0 CHx_O/CHx_ON ¥ a
1 . a
CHx_O =1SOx CHx_ON =ISOxN
o CHx_O/CHx_ON = LOW
CHx_O/CHx ON ¥
1 0 01 0 CHx_O = LOW CHx_ON=OXCPRE
1 CHx O % . & CHxNP
CHx_ON ¥ g

254



&

GigaDevice

GD32F403xXY

€ a ¥
POEN ROS 10S CHXEN |CHxXNEN CHx_O CHx_ON
0 CHx_O=0OxCPREE CHxP |CHx_ON =LOW
CHx O ¥ a CHx_ ON ¥
1 CHx_O=OXCPREZ CHxP |CHx_ON=(IOXCPRE
1 CHx O ¥ g )& CHxNP
CHx ON ¥ g
0 CHx_O = CHxP CHx_ON = CHxNP
CHx O ¥ . CHx_ ON ¥
0 CHx_O = CHxP CHx_ON=OXCPRE
1 CHx O ¥ a & CHxNP
CHx ON ¥ g
1
0 CHx_O=0OxCPREE CHxP |CHx_ON = CHxNP
CHx O ¥ a CHx_ON ¥ g
1 CHx_O=OXCPREE CHxP |CHx_ON=(!OXxCPRE
1 CHx O ¥ a )& CHxNP
CHx ON ¥ g
e PWM ~ M
CHx ENCHx NEIN1® 1 POEN M ~ w a ADTCFG y
v M M ey 3y A v * & TI MERx _CCHP
A
v G € H H  bw A
PWMO ~ xY 0 “TI MERXx =T| MERKXxCV Ox CPRE A
1616 y £ FT A ~ CHx _HO \ puv ]
v T ©  CHx _®N Lf wy A - B ~ Py
“TI MERx =TI MERKx CV Ox CPRE 0 CHx _HO “ -
CHx _ @®N v D v v v Tu A
v oW HeoO ~ o °
A v G 6GCHx _BN \ " CHx _BNW® wu v A

255



" GD32F403xXY

GigaDevice
CAR .- .
CHxVAL o
0

chpRE—1!—1|—||—||—||—||—
M: . rmn rmn  rn

CHx O : [~
k=
N\
Deadtinpe

Comer case Deadtime > pulse width

L~ Pulse width

|

I |
I |
I |
I |
I |
I |
I |
I |
[ i |
: CHx_ON [ ] |_| [ [ [ - :
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |

£~
CHx O : ]
. E\Deadtime
CHx ON X\?r ) I I I n_
Deadtime
T
a T * ¥ CHx _OCHx _ @K Yne LTI MERx _CCHP
POEN, IR®SBE"TI MERXx_CTL11 SOx| SOBM T Heb
CHx OCHx _ _aN ¥b " AT Ty T ~ v 37
Y HXTAL Hp ~ Hb RCUT ( CK'M) A
TI MERx _CCHP BRKEN 1" ya T w ATl MERXx_CCHP BRKP
B_ =T ~ A
0 T "POERN "W POERY OCHx _OCHx_ON'I MERXx _CTL1
T I1SGx | SOxNA | 0S=0 Fa - t Fa _ wu
A Acs ¥ G B - v * "YB We M
CFOF | SOxI SORN A
0 T “TI MERXx _| NTFBRKEBF 1A BRKIEF1Y A

256



&

GigaDevice

GD32F403xXY

1617 T FH” Y
BRKIN
OxCPRE
CHXEN: 1 CHxNEN:1 | CHx_O =1SOx
CHxP :0 CHxNP :0
ISOx = ~ISOxN CHx_ON =.ISOxN
CHXEN: 1 CHXNEN: 0| CHx_O = 1S0x
CHxP:0 CHxNP :0
ISOX = ~ISOxXN CHx_ON = ISOXN
CHXEN: 1 CHXNEN: 0 CHx_O
CHxXP :0 CHxNP :0
ISOx = ISOxN CHx_ON
W a TI MERXx _QWMERXx _CH1 ClIOFEXON 1FEI1H”
N eb ” v A @ i DI RwD tA -~ Ty =+
CIlOFEy- CI1FE1" vy CIOFEO 1FE1 SMC=0x01,
0x03 g A i L 163. b Yy
A Y bUe - v 0 v
VH A - [ TI MERx _CAR
163. b 7l
CIOFEO Cl1FEQ
S " S "
0 Cl1EE1 Y i - -
SMC 2: b]0x3 6 Cl1FEg1| :: ! - -
1 Cl 0O =EO| - - i !
SMJ 2: ®]Ja836 | Cl 0OFREO| - - 7l 3
Cl1EE1 ¥ 2t X X
2 Cl 1Eg1| :: ! X X
SMJ 2: 0]1E3061t Ccl OFREO| X X 3 !
Cl 0 EBO| X X " :

257

0x02



'b’ GD32F403xXY

GigaDevice

~

D " X b Ao Y , 1t A

’

1618 2F CIOFEObBT "

CIOFEO

CI1FE1l

TIMERx_CAR X 99

1619 2fF Cl OFEOf "

CIOFEO

CI1FE1l

TIMERX_CAR |99

on rec @ sfalf e o e Joo oo o |

D oW
D ow T ow Ty LBLDC A
1620 D BLDC Lt An o
H @ ATI MER_i d "y LO - D
H* A
@ D H* b TI MER_i n 3 - W W T D
"W [~ * Ne 272 [ Y ¥ B A
p o TRGOTIXI MER_in TIMER out Yy
W ATI MER_out | TI¥H® ¥ PWM ™~ ° BLDC ~ LBLDC
A "TIMER_in TIMER_out vWael Ty
i A
TI MER_in i ~ w Ty y LO A
TI MER_out 1 ¢ E3 MoTw Tyt oy As -~
p e 7T Ty € v D

TIMER_in (TIMEMR®B _out (TIMER7 I TIO)
258



&

GigaDevice

GD32F403xXY

TIMER_in (STI™MEMER _out (TIMERO I TI1)

A
. £ v BLDC 3 oo Ty VA
Y A" ‘
A TID§ wo A “H" kvW 0 . " CloOowi ~ CHOVAL
w Fv A
A CCUCCCSEgq | Tl x [ w A
A PWM A
1620 D BLDC LT

Hall Sensor Rotor
Position signals

TIMER_in
Input capture
Driver Motor ~~ cPU
1 GPIo = ] TIMER_out Core
BLDC ::
Motor ‘

Output compare
PWM output

MCU

259



&

GigaDevice

GD32F403xXY

1621Ha

Advanced /General L 0 TIMER_in under input capture mode

CHO_INPUT

CHI1_INPUT

CH2_INPUT

CIO(OXR)

Counter

CHOVAL

Advanced TIMER _out under output compare mode

CHO_O

CHO_ON

CH1_O

CH1_ON

CH2_O

CH2_ON

XTI XK KKK

(PWM with Dead -time)

h -t
Tl MERX W 0~ - © A Hub Y
TI MERXx _SMCFG& SMC [2: 0] A ~ 0 Ty
TI MERXx _SMCFG& TRGS [ 2: 8]
164t o
0 Ne
TRGS[2:0] .
L e SMCJ2:0] 0 CIOFEO 0 ITIX Ne
000: ITIO .
CI1FE1™ CHxP b
3b100 ( B ) 001: ITI1 .
CHxNP 1 "
) 010: ITI2 ) Clx ~
3b101( A ) .
011: ITI3 ) ETIF CHXCAPFLT v
3'b110 (Hue ) 100: CIOF_ED ETP 7 Ne b~
101: CIOFEO
0 ETIF
110: CI1FE1 .
Ne b
111: ETIFP

260




&

GigaDevice

GD32F403xXY

) Ne
TRGI S[2:0] =3 ,
o 1 B . 0 ITIO, b| 0 ITIO,
ITIOWw O L
e T Ne b
16-22. B " L
TIMER_CK —|_
CEN
CNT_REG 94 95N 96X 97A 98 A 9A O 1 2 >€><z °°°
UPIF |
ITIO |_
Internal sync delay
TRGIF -
D 2 A TI0S=0" ~ @° T
TRGI S[2:0] =3
Wy [CHONP==0, CHOP==0]
R~ A CIOFEOw © bl .
16-23. A " L
weeoe LU U UUUHULUUUUUUL
CEN
clo |
CIOFEO
TRGIF —I‘/—
TRGIS[2: 0] =306 b ]
b 3 He ETP=0 ETPSC =1, 2Ne
0 22 ETIFu 0 i
ETFC=0,

261




&

GigaDevice G D 3 2 F 4 0 3 X X,Y

cr
Z
ic

16-24. Hp " L

ETIFP

CNT_REG 94| 95N 96N 97,
TRGIF
1
1 b [ TI MERXx _CTLOSPM 1 ta 1 |
A sPM T 7 Ho [ A Awx [ 77y
CHXCOMCTLTI MER® WM A
W 1o 7 TI MERXx _CTLO a B
CEN=1a A OH” P QCEN=T ¥y Wea I CEN W
G w1l | HB 0 CEMN p Q 0A CEN p O A
[ v G A
1 7/ 0 v CEMN 1 a A - v
TI MERHXCV v w W’ Au = -
"y TI MERXx_CHCTLO/CHHx COMPBE N1AY | nW o "
H ~ Ox CPREFE 4 L Wb y P b
A+ ¥ W PWM1 PWM2 % W CHx COMPEN ~
0 ¢ ODH" A
16259 [ "TI MERX CHxCV = 4 919 MER&«® CAR=
16259 | “TI MERXx _CHxCV = 4 919 MERx _CAR=
TIMER_CK
(PSC_CLK) ﬂ_
CEN -

Under SPM, counter stop

ci3 J_| /
e T TOEOROOEAE

OxCPRE

— ()

262



&

GigaDevice

GD32F403xXY

€
Ho wp Ve W h FTRGH “ s Wea

W r “TRGB™ ~ BHpaag Hoa Ho a I Hup & Ho A
C [I TH™ X b7 p a a B a

A a Hp a A

1626 Ohlc o ey 0 WL 0

1626 Oh't o
- - - - ""7>""7""7>"7/"/"¥"/"7/"7/ 7/ 7/ /70 I
| TIMERO |
| |
| TRGS :
| |
| |
I I
| |
| |
| |
| |
| |

I
: TIMER 2 Master | trgo ITI2 '
I ——I Prescaler H Counter |— mode > I
| control Trigger :
: selection |
I TIMER 3 Master I
| ——I Prescaler H Counter |— mode TRG9 |T|3= l
I control :
: — |CI0F_ED I
[ CIOFEQ '
I B |
: _| cinerr, :
[ | ETER [
| |
| |
| |
| |
L e e |
[ € o
A 2b u 0 Ne
a 1626 0hic o 2y 0 Ne ~
'7;‘
1. 24 h - i I-bD(UPuE)'L") A TI MER2 _CTL1
MMC =36 bA0 10)2 ¥ He ~ ZWa H™
2. 2 (TI MER2 _CA)R
3. o -~ 0 w 2 (Tl MERxXx _SMCFGTRGS=36b010)
4 . 0 O( Tl MERx _SMCFGSMC=36b111)
S.Ql[CEN - 0O (TI MERO_CJ)LO
6.'Ql[CERI - 2 (TIMERZ_C)‘I&LO
A 2 a |/ H~ . 0
2 g H” y 0 1627 2 g H” b 0A

263



&

GigaDevice

GD32F403xXY

2a H™ F ~ 0 Ne P t |Fv A
0 [ OH"~ CEN T [ 0AH @
Tl MER_CK Ne 3 Ne (fCNT_CLK = fAI MER_CK/
|7lr
1. 24 h Y0 a H bu 0 F( TI MER2 CTL1
MMC=36bB001)
2. 0 ~ 0 2 (TI MERXx _SMCFGTRGS=36b010)
3. 0 Hwm® ( TI MERXx_SMCFGSMC=36b 110)
4 Q1 CEN 2 (TI MER2 _C)ALO
167 2 a H° O 0
TIMER2
TIMER_CK
CEN Q |
CNT_REG 61 62 X 63
TIMERO
TRGIF
CNT_REG 1 2 X 8 X 1 ><:
A a Ve 0 H @
2 a3 H® O 0 v 2 Cl 0" H":: 1 0
2Auw = GHa Ny 2 h/c A 7
1. 2 b 0 ClLo 0 ~( TI MER2 SMCFG
TRGS=36'b100)
2. 2 b Hp ( TI MER2_ SMCFGSMC=36b110)
3.QMSM=1( Tl MER2 _SMCFG 2 b hit :
4 . o 0 -~ 2 (Tl MERX _SMCFGTRGS=38b010)
5. 0 b H» ( TI MERO_SMCFGSMC=36K110)
2 CIHE ™ =1 " Ha o ! TR
TRGI FB 1A

264



‘b GD32F403xXY

GigaDevice

1628 2 Clo" ) 0 2

TIMER2

HuyuuuyuuL

Clo

TRGIF

CEN

CNT_REG 0¢ 01 X 02 X 03
TIMERO
TRGIF
CEN
CNT_CK
CNT_REG 00 01 X 02 X 03
DMA
D MA D MA A Ha DMA i
Tl MERXx _DMACFG and TAl MERXx _DRBMAOMA ~ % p
T He" v" DMA A T Hed ~ TI MERx DMA ADMA
M2P ~ PADDRTI MERx _DMATB ~ DMA w TI MERXx _DMATB
A ¢TI MERXx _DMATB Wwae I~ w TI MERx _DMATB
Wap T oep TI MERXx _DMACFG DMATA A
TI MERXx _DMACFGDMATE vu O 1 o - 0 1e DMA
Y A TI MERXx _DMACFGDMATIC vbu 1T » ivu 3
4 D~ P 03 DMA A 3 N DMA TI| MERx _DMATB
W [ DMATA+0x4, DMATA+0x8, DMATA+0xXcC A R~
0O W DMA T - W 0 " DMATC+1 A
P 1 DMA Ho Tl MERw :: A

Cor#M4 A ~DBG_CTLOT TIMERXx_HOBED T
A A

265



&

GigaDevice G D 3 2 F 4 0 3 X X,Y

16.15. TI MERx (x=0, 7)

Tl MBEOR "0x4001 2cC0O0
Tl ME/R "0x4001 3400
L O(TI MERx _CTLO)
Z ' 0x00
B v' 0x0000
Ty A" 168 © 328
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
@ CKDIV[1:0] ‘ARSE ‘ CAM[1:0] ‘ DIR ‘ SPM ‘ UPS ‘UPDIS‘ CEN ‘
w w w w w w w w
B /B
15:10 G G Bv A
9:8 CKDIV[1:0] No
) CKDIV (CK_TIMER) b ™
(DTS)H Ne A
00 fors=fck_TiMER
01 fors= fck_TiMER /2
10 fors= fek_Tiver /4
11' &
7 ARSE : a
0 TIMERX_CAR
1 a TIMERx_CAR
6:5 CAM[1:0]
00 T ( )A DIRB ¥
or T Y 1 A T - ¥
"~ TIMERx_CHCTLO T CHXMS=00" ~ - 7! * CHxFB 1
10 T o 1 A T - ¥
"~ TIMERx_CHCTLO T CHXMS=00" ~ 7 st * CHxFB 1
11 T st 1 A T - ¥
"~ TIMERX_CHCTLO T CHXMS=00" ~ it Y * CHxFB w
1
a Y ~ PBb r Ox00® [ 0x00
4 DIR
o it
r N
Y T ” B 7 A
3 SPM L

266



&

GD32F403xXY

GigaDevice
01 A Hp 0 -
9y a A Nw Hp 0 A
2 UPS
D B~ Hp
0 YNHD " T DMA
UPGB 1
FIN
5 w
1 Wi He v T DMA
FIN
1 UPDIS
B a Ho °
0 Ho g Hoe 0 - v Y A HB
e Ho
UPGP 1
F IV
; o
1 HB
: B 1 ~ UPGH 1 bw Hp
Ne A
0 CEN a
o
T a
p CENB 1 ~ a A b A
L 1(TI MERXx)CTL1
Z ' 0x04
B v' 0x0000
Ty A" 168 © o328~
15 14 13 12 11 10 9 8 7 6 5 3 2 0
‘ G ‘ 1ISO3 ‘ISOZN‘ 1SO2 ‘ISOlN‘ 1ISO1 ‘ISOON‘ 1SO0 ‘ TIOS ‘ MMCJ[2:0] ‘ DMAS ‘ CCucC | G ‘ CCSE ‘
w w rw w w w rw w w rw w w
B /B
15 G G BvA
14 ISO3 3 ¥
&G 1SO0B
13 ISO2N 2 ¢ ¥
& ISOON B

267



&

GD32F403xXY

GigaDevice
12 1ISO2 2 ¥
a 1SO0B
11 ISOIN 1 ¢ ¥
G ISOONGB
10 1ISO1 1 ¥
a 1SO0B
9 ISOON 0 ¢ ¥
0 POEN B~ CHO_ON v
1 POEN B~ CHO_ON
B 7 TIMERX_CCHP PROT [1:0]8 4 00 R™ ¥y
8 ISO0 0 ¥
0 POEN B~ CHO O v
'  POEN B~ CHO O
CHOON ~ Wa M CHOO ¥ T A 87
TIMERX_CCHP PROT [1:0]f 4 00 R™ y
7 TIOS 0 b -~
0 TIMERX_CHO D 0 .
1 TIMERX_CHO, CH1 and CH2 b 0 o -
6:4 MMCJ[2:0] h L
B L TRGOH~ * TRGOH™ h 0 ¢ G w
000 " W BHP ~ FWaTRGOH™ Bow'
h Y Wae B He
TIMERX_SWEVG TUPGE 1
001 ¥ Wa a Hep ~ FWaTRGOH" ~ a W'
CENP 1
A nw o6 - 1
010 ¥ W He -~ FWa TRGOH™ ~ Huo UPDIS
UPSB _
011 00 W W w " h L * WaeTRGO |
100 * ® He ~ FWae  TRGOH™ ~ Hp OO0CPRE
101 ¥ W He ~ FWae  TRGOH™ ~ Hp O1CPRE
110 ¥ ® He ~ FWae  TRGOH™ ~ Hp O2CPRE
111 YW He ~ FWae TRGOH™ ~ Hp O3CPRE
3 DMAS DMA
0 /I Hm® b ) x DMA
1 He 0 ~ 0 x DMA
2 ccuc L L
L ~ CHXEN, CHXNEN CHXCOMCTL® ~ a (CCSE=1)
L Vl
0 CMTGH# 1

268



&

GD32F403xXY

GigaDevice
1 CMTGB 1 [ TRIGE: 1 -
£ F © OB A
1 G G BvA
0 CCSE L a
0 CHXEN, CHXNEN  CHXCOMCTL B
1 CHXEN, CHXNEN  CHXCOMCTL B g,
© B Q" R Hp [ "B
£ F - B
C " Tl MERXx _SMCFG
Z ' 0x08
B v' 0x0000 0000
7 ~ 328~
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
‘ ETP ‘ SMC1 ‘ ETPSC[1:0] ETFCI[3:0] ‘ MSM ‘ TRGS[2:0] ‘ G ’ SMC[2:0]
rw w w rw rw rw w
B /B
31:16 G G B v
15 ETP 0
B ETIH™
0 ETI 22 A
1 ETIY Yl
14 SMC1 SMC % N %3 1
T ETIFH™:: K -
0 1
: 1a
C w B © A Hp - Y
1A»  TRGS b w306bAl1l
0 1 - ~  ETIF
' Oa SMC[2:0F A
13:12 ETPSCI[1:0] 0 Ne
0 H™ ETIFP b TIMER_CK 1/4A -
T va Ne v ETIFP A
(0]0) Ne
01 2 Ne

269



&

GD32F403xXY

GigaDevice
10 4 Ne
11" 8Ne
11:8 ETFC[3:0] 0
N v B H z A
Y fsawp O H"~
A z y oW H™ A
EXTFC[3:0] | fsamp
46b00 Filter disabled.
46bo0o0 2
46b00 4 fck_TIMER
46b00 8
46b01 6
20501 5 fors_ck/2
46b01 6
20501 5 fors_ck/4
46b1lo0 6
25b10 5 fors_ck/8
46b1l0 5
46b1o0 6 fors_ck/16
46b1l1 8
46b1l1 5
46b1l1 6 fors_ck/32
46b1l1 8
7 MSM h -t
B A TRIGI TRGO
W " TRGO A ~ HmA
0 ht
I ht a
6:4 TRGS[2:0] 0
B WeH Dy 0
000: ITIO
001: ITI1
010: ITI2
011:1TI3
100: CIOF_ED
101: CIOFEO
110: CI1FE1
111: ETIFP
c a P b
3 G G Bv
2:0 SMC[2:0] C L
000 7 ¢ CEN=1T" t Ne p B

270



&

GD32F403xXY

GigaDevice
001" 0. CI1IFE1 v CIOFEOQ 2t W
010 1. CIOFEO - CI1FE1 2 A
011 2. s Wae H” - v CIOFEO  CI1FE1
I
100 B T o - A R Hob .
101 A 0 " - AW 0 " fTuv”
A
110 Hwp o - A
111 0. T 0
DMA T a (TI MERXx _DMAI NTEN)
Z ' 0x0C
B v' 0x0000
Ty A" 168 © 328
15 14 13 12 11 10 9 8 7 6 5 4 3 2 0

IE

ITRGDEN ICMTDEN ‘ CH3DEN l CH2DEN ‘

CHlDEN‘CHODEN‘ UPDEN ‘ BRKIE ‘ TRGIE ‘ CMTIE ‘ CHSIE ‘ CH2IE ‘ CHI1IE | CHOIE ‘ UPIE ‘

w w w w w w w w w w w w w w w
B /B
15 G G BvA
14 TRGDEN 0 DMA a
o) 0 DMA
1 a 0 DMA
13 CMTDEN DMA a
0 DMA
-\ DMA
12 CH3DEN 3 / DMA a
0 3 / DMA
1 a 3 / DMA
11 CH2DEN 2 / DMA a
0 2 / DMA
1 a 2 / DMA
10 CH1DEN 1 / DMA a
0 1 / DMA
1 a 1 / DMA
9 CHODEN 0 / DMA a
0 0 / DMA
1 a 0 / DMA
8 UPDEN DMA a

271



&

GigaDevice GD32F403xXY
(0} DMA
1 a DMA
7 BRKIE T T a
0 T T
''a T T
6 TRGIE 0T a
0 0T
ra 0T
5 CMTIE T a
0 T
I a T
4 CH3IE 3 /| T a
0 3T
I a 3T
3 CH2IE 2 /| T a
0 27
I a 27
2 CH1IE 1/ T a
0 1T
I a 1T
1 CHOIE 0 / T a4
0 0T
1 a 0T
0 UPIE T a
(0} T
I a T
T ( TI MERX)_ | NTF
Z ' 0x10
B v ' 0x0000
R T I 1 " 328 7
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G ‘CH3OF ‘ CH20F ‘ CH10F ‘ CHOOF ‘ G ‘ BRKIF ’ TRGIF ’ CMTIF ‘ CH3IF ’ CH2IF ‘ CH1IF ’ CHOIF ‘ UPIF ‘
rc_w0 rc_w0 rc_w0 rc wo . rc_w0 rc_wo0 rc_w0 rc_wo0 rc_wo0 rc_w0 rc_wo0 rc_w0
B /B
15:13 G G BVA
12 CH3OF 3 ¥

272



&

GD32F403xXY

GigaDevice
a0 CHOOF
11 CH20F 2 P
& CHOOF
10 CH10F 1 ¥
a4 CHOOF
9 CHOOF 0 P
0 ~ CHoOIF B 1 - He P ©
y By p 1A B p 0.
0 FT O
0 = FT
8 G G BvA
7 BRKIF T T B
T ~ - ) B oAs
T - T - p 6806
0 T H0”“
t T ~ |‘
6 TRGIF 0T
0 OHp - v I B p OA A a 0
K Ty OHB A 171 - ) [
* 0 Hp A
o) 0 Hp™
r 07T
5 CMTIF T
Hp 0 B p I B p O0A
0] T 0
T 0O
4 CH3IF 3 /T
a CHOIF
3 CH2IF 2 /T
0 CHOIF
2 CH1IF 1 /T
a4 CHOIF
1 CHOIF 0 /T
p 1 p O0A 0 ~ 7/ Hp 0 B
1 0 ¥ n - B Wa Hp 0 1A
~ ¥ -  TIMERx_CHOCV w 0A
0 0T ©
1 oT ©

273



‘b GD32F403xXY

GigaDevice

0 UPIF T
B Ky Hp 0 p I » O0A
0] T O
1 0 T
p Hp™ (TI MERXx _SWEVG
Z ' 0x14
B v' 0x0000
Ty A" 168 7 © 328
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G ‘ BRKG ‘ TRGG ‘ CMTG ‘ CH3G ‘ CH2G ‘ CH1G | CHOG ‘ UPG ‘
w w w w w w w w
B /B
15:8 G G BvA
7 BRKG T He
B p 1T 67 WeT HB° p * O0A B 1 -
POEN B 0f BRKIFB T T DMA 1~ T
DMAD A
0 b” T Hm®
1" T He
6 TRGG 0 Hp™
B p I p ~ 0. B 1" TIMERX_INTF TRGIF
B T T DMA 1t~ T DMAD A
0] 0 Hp™
1~ 0 Hup
5 CMTG Hp 0
B p I p * 0. B T / L
(CHXEN, CHXNEN ~ CHXCOMCTL) ¢ ¥ A
0 b” L Hp
1" L Hp
4 CH3G 3 Hp 0
a CHOG
3 CH2G 2 Hp 0
d CHOG
2 CH1G 1 Hp 0
a CHOG
1 CHOG 0 Hp 0
B p 1 6 0" Wa / HuD p " 0A B



&

GD32F403xXY

GigaDevice
1" CHOIF B T T DMA t 0 % T
DMA A 0 u - v v
TIMERx_CHOCV - CHOIF B w 1" 1+ CHOOF B
1A
0 b” 0 Hp
1 0 0 Hp
0 UPG Hp ™
B p I p ~ 0A B 1 T
- 0OA t( 1 ) - vo o Ne
A
o Hp ™
1" Hp
L O(TI MERx _CHMCTLO
Z ' 0x18
B v ' 0x0000
Ty A" 168 © 328~
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CH1COM CH1COM | CH1COM CHOCOM CHOCOM | CHOCOM
CH1COMCTL[2:0] CHOCOMCTL[2:0]
CEN SEN FEN CH1MSJ[1:0] CEN SEN FEN CHOMSJ[1:0]
CH1CAPFLT[3:0] CH1CAPPSC[1:0] CHOCAPFLT([3:0] CHOCAPPSCI1:0]
w w w w w w
7 .
B /B
15 CH1COMCEN 1 * Oa
& CHOCOMCEN
14:12 CH1COMCTL[2:0] 1 %
d& CHOCOMCTL
11 CH1COMSEN 1 * a
& CHOCOMSEN
10 CH1COMFEN 1 % a
& CHOCOMFEN
9:8 CH1MS[1:0] 1
"B oy ~H” Az " (TIMERx_CHCTL2
CHI1ENSB 00 "B " yQA
(00) 1 v F
or 1 R (S CI1FEL':
10 1 W oTT ISl CIOFEL '+
11 1 R (S ITS':

CHIMS[1:0]=11 ~

TRGSP ~ B ¢ TIMERXx_SMCFG

275




&

GD32F403xXY

GigaDevice
~ p o0 " A
7 CHOCOMCEN 0 % 0a
s T [ ETIFPH™ ~ * OOCPREG H~ 0
0 ¥
I a ¥
6:4 CHOCOMCTL[2:0] 0 %
B H= F% H” OOCPRE ¥ *  OOCPRE_ = CHO Oa
CHO_ON v As ~ OOCPRE * CHO_Oa CHO_ON y
_ G CHOPa CHONPB A
000 A * TIMERx_CHOCV b TIMERx_CNT
OOCPREbL b
001" ¥ w A vb I v TIMERx_CHOCV
* L OOCPREu A
010 Wy A vb I v TIMERx_CHOCV
* L OOCPREu Y A
011" Y A vb I v TIMERx_CHOCV -
L OOCPRE A
100 Luwv A L OOCPREw Y
101 Ly A L OOCPREwu
110 PWM 0A % YW v 6 TIMERx_CHOCV ~ OOCPRE
Y Totuy A W v 6 TIMERx_CHOCV ~
OOCPRE 4 Y Tty A
111 PWM 1A s YW v 6 TIMERx_CHOCV ~ OOCPRE
Wy Yot A W W v 6 TIMERx_CHOCV ~
OOCPRE w Tty A
PWM 7 ¥ C T w PWM
T~ OOCPRE T A
TIMERx_CCHP PROT [1:0]=11F CHOMS =00' ~ B b
A
3 CHOCOMSEN 0 % a
B 1" TIMERx_CHOCV a
Hp W A
0 0 %/
1 a 0 %/
11 W (SPM=1) " y " a PWM
TIMERX_CCHP PROT [1:0]=11f CHOMS =00 B b A
2 CHOCOMFEN 0 % a
By 1 ~ W PWMO PWML  ~ wy /
¥ 0 Hp A = 0 " H” buWa Yy
CHO_O " b " A
0 0 * .
1 a 0 * A

276



&

GD32F403xXY

GigaDevice
1:0 CHOMSJ[1:0] 01/0
B g = ~H” A~ i
(TIMERX_CHCTL2 CHOEN B 00 "B " QA
00 0 u ¥
o1 0 v ~7 IS0 CIOFEQ::
10 0 v ~7 IS0 CI1FEQ::
11 0 v ~7 IS0 ITS:
*  CHOMS[1:0]=11 TRGS® "~ B ¢ TIMERX_SMCFG
. 5 5 -
BB
15:12 CH1CAPFLT[3:0] 1 - L
&  CHOCAPFLT
11:10 CH1CAPPSC[1:0] 1 - Ne
G CHOCAPPSC
9:8 CH1MSJ1:0] 1
L ¥
7:4 CHOCAPFLT[3:0] 0o - L
Clo ~H" vy ~ B a A
/. fsavp  CIO 7 H” H”
A [ » a7 A
a "'
CHOCAPFLT [3:0] fsamp
46b0000
46b0001 2
46b0010 4 fck_TIMER
46b0011 8
46b0100 6
46b0101 8 fors/2
46b0110 6
46b0111 8 fors/
46b1000 6
4601001 8 fors/8
46b1010 5
46b1011 6 fors/16
46b1100 8
46b1101 5
46b1110 6 fors/32
46b1111 8
3:2 CHOCAPPSC[1:0] 0o - Ne
28 Y= 0o - Ne A TIMERX_CHCTL2

277



&

GD32F403xXY

GigaDevice
CHOEN=0 ~ t Ne BA
oo Ne ~ ~ o [ W @ 0w
or 2aH® 0O W
10 4deHD O W
11 8aHb O0OW
1.0 CHOMSJ[1:0] 0
L ¥
L 1 (TI MERXx CHCTL1)
Z ' 0x1C
B v' 0x0000
Ty A" 168 " ~ 328
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CH3COM CH3COM | CH3COM CH2COM CH2COM |CH2COM
CH3COMCTL[2:0] CH2COMCTL[2:0]
CEN SEN FEN CH3MSJ[1:0] CEN SEN FEN CH2MSJ[1:0]
CH3CAPFLT[3:0] CH3CAPPSC[1:0] CH2CAPFLT[3:0] CH2CAPPSCJ[1:0]
w w w w w w
7 .
BB
15 CH3COMCEN 3 ¥ Oa
& CHOCOMCEN
14:12 CH3COMCTL[2:0] 3 ¥
& CHOCOMCTL
11 CH3COMSEN 3 ¥ a
& CHOCOMSEN
10 CH3COMFEN 3 ¥ a
& CHOCOMFEN
9:8 CH3MS[1:0] 3
"By ~H” A+ (TIMERX_CHCTL2
CH3EN B 00 B T yQA
o]o) 3 woF
o1 3 W " IS3 CI3FE3 '+
10 3 W " IS3 CI2FE3 '+
11 3 W " IS3 ITS ¢
' CH3MS[1:0]=11 ~ TRGSB ~ B ¢ TIMERx SMCFG
~ p i_‘) ~
7 CH2COMCEN 2 ¥ Oa
B T [ ETIFP ~ * O2CPREG H” 0
0 a 2 ¥

278




&

GD32F403xXY

GigaDevice
1 2 F
6:4 CH2COMCTL[2:0] 2 ¥
B Yy, F% H" O2CPRE % *  02CPRE_ =3 CH2 0Oa
CH2 ON v As ~ O2CPRE ¥ CH2_0a CH2_ON )
_ G CH2Pa CH2NP B A
000 A * TIMERX_CH2CV b TIMERX_CNT
O2CPREb b
001 ¥ w A vb I v TIMERx_CH2CV
~ L O2CPREu A
010 ¥ wy A vb I v TIMERx_CH2CV
L O2CPREu Y A
011" Y A vb I v TIMERx_CH2CV -
L 0O2CPRE A
100 Lyv A L O2CPREw ¥
101" Ly A L O2CPREwu
110 PWM 0A :it YW v 6 TIMERx_CH2CV ~ O2CPRE
Y R A N YW v 6 TIMERx_CH2CV ~
O2CPRE u v Tty A
111 PWM 1A :: YW v 6 TIMERx_CH2CV ~ O2CPRE
Wy " A N YW v 6 TIMERx_CH2CV ~
O2CPRE y R A
PWM - B3 C i w PWM
i~ O2CPRE A
TIMERx_CCHP PROT [1:0]=11F CH2MS =00 ~ B b
it A
3 CH2COMSEN 0 * a
B T TIMERx_CH2CV a -
Hp W A
0 2 FI
1 a 2 FI
1 W (SPM =1y " y " Mla,  PWM
TIMERX_CCHP PROT [1:0]=11f CH2MS =00 B b TA
2 CH2COMFEN 2 ¥ a
By 1 ~ ¥ PWMO PWM1 Ty /
¥ 0 ~ Hb A =z 06 " H” buea Yo
CH2 O Y b " A
0 2 F
1 a 2 ¥ A
1:0 CH2MSJ[1:0] 210
B H b ~H” A7 7
(TIMERx_CHCTL2 CH2EN B 0 "8 7 QA
(0]0) 2 v ¥

279



&

GD32F403xXY

GigaDevice
o1 2 woTTIS2 CI2FE2:
10 2 w o IS2 CI3FE2::
11 2 w o IS2 ITS: .
CH2MSJ[1:0]=11 TRGSB "~ B ¢ TIMERX_SMCFG
. 5 5 -
BB
15:12 CH3CAPFLT[3:0] 3 - L
&  CHOCAPFLT
11:10 CH3CAPPSC[1:0] 3 - Ne
G CHOCAPPSC
9:8 CH3MSJ[1:0] 3
L ¥
7:4 CH2CAPFLT[3:0] 2 - L
Cl2 ~H" vy ~ B a A
/. fsamp  CI2 = H” H”
A [ a " A
a n'
CH2CAPFLT [3:0] fsamp
46b0000
46b0001 2
46b0010 4 fck_TIMER
46b0011 8
46b0100 6
46b0101 8 fors/2
46b0110 6
46b0111 8 fors/
46b1000 6
4601001 8 fors/8
46b1010 5
46b1011 6 fors/16
46b1100 8
46b1101 5
46b1110 6 fors/32
46b1111 8
3:2 CH2CAPPSC[1:0] 2 - Ne
26 Y= 2 - Ne A TIMERx_CHCTL2 T
CH2EN=0 ~ ¢t Ne B A
00 Ne ~ [ W e 0w
o1 2eHl® 0O W
10 4daeaHpd 0O W

280



&

GD32F403xXY

GigaDevice
11 8aHp 0 W
1:0 CH2MSJ[1:0] 2
L F
L 2 (TI MERXx _CHCTL2)
Z ' 0x20
B v' 0x0000
"y A " o168~ ~ 328~
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G ‘ CH3P ‘ CH3EN |Cc3comPP CH2NEN‘ CH2P ‘ CH2EN ‘CHlNP ‘CHlNEN‘ CH1P ‘ CH1EN ‘CHONP ‘CHONEN‘ CHOP ‘ CHOEN ‘
1 rw w w w rw w w w w w w w w
Bits Fields Descriptions
15:14 G G Bv A
13 CH3P 3
a4 CHoP
12 CH3EN 33
& CHOEN
11 CH2NP 2¢ ¥
a0 CHONP
10 CH2NEN 2¢ ¥ a
& CHONEN
9 CH2P 2
a CHoP
8 CH2EN 23
a4 CHOEN
7 CHINP le ¥
a0 CHONP
6 CHINEN le ¥ a
& CHONEN
5 CH1P 1
a CHoP
4 CH1EN la
a4 CHOEN
3 CHONP O¢ ¥
0 W ¥ B gae FH” A

281



&

GD32F403xXY

GigaDevice
v) Oe ¥ Yy
1 Oe Fv Y
0 W o “ B CHOP _, a ~bu ~H” CIO
LH’? A
TIMERX_CCHP PROT [1:0]=11 10 B b A
2 CHONEN Oe ¥ a
0 u ¥ - B 14 € F A
o) O¢ ¥
1 a O¢ ¥
1 CHOP 0
0 w ¥ T B g FH A
0) 0 Y
1 ov Y
0 u o7 © By CIOH™
[CHONP, CHOP] CIOFEQ CI1FEO
[CHONP==0, CHOP==0] CIXFEO 1 Dw C v 0 H
" §f CIXFEOb v A
[CHONP==0, CHOP==1] CIXFEO I by C W 0 H
" § CIXFEOw A
[CHONP==1, CHOP==0] G A
[CHONP==1, CHOP==1] G A
TIMERX_CCHP PROT [1:0]=11 10 B b A
0 CHOEN 0 I a
0 u ¥ - B 1a CHO OH” A Y
~ - B 1a 0t He A
0
T a
(TI MERXx CNT)
Z ' 0x24
B v' 0x0000
Ty A" 168 © o328~
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CNT[15:0]
rw
B /B
15:0 CNT[15:0] B L vAQ b i v A

282



&

GigaDevice GD32F403xXY
Ne (TI MERXx _PSC)
Z ' 0x28
B v' 0x0000
"y A " o168~ ~ 328
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSCI[15:0]
rw
BB
15:0 PSC[15:0] Ne v
¢ TIMER_CK Y (PSC+1) Hp ™ * PSC
v - A
B (TI MERXx _CAR)
Z ' 0x2C
B v' 0x0000
Ty A" 168 " ~ 328
15 14 13 12 11 10 9 8 7 5 4 3 2 1 0
CARL[15:0]
B /B
15:0 CARL[15:0] 3 v
By N v A
! uoo" - Wa G
v Ov (° OxFFFF)A
(TI MERXx CREP)
Z ' 0x30
B v' 0x0000
Ty A" 168 " 328~
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G CREP[7:0]
w
B /B
15:8 G G BvA
7:0 CREP[7:0]

283



&

GigaDevice GD32F403xXY
By He ™ A viwo ” Hp A
Swi B (| a )A
0 / (TI MERXx _CHOCV)
Z ' 0x34
P v ' 0x0000
Ty A" 168 © 328
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CHOVAL[15:0]
B /B
15:0 CHOVAL[ 15: 0 v
0 " - B _ =yt Hp vA ¥
Y7 A
0 y F - B =4 vAa
- v HD A
1 / (TI MERXx _CH1CV)
Z ' 0x38
B v' 0x0000
Ty A" 168 © 328~
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CHLVAL[15:0]
rw
B /B
15:0 CH1VALJ[ 15: 1 \
1 W o - B_ =yt Hp vA ¥
Y7 A
1 w ¥ - B = vAa
- v Hp A
2 / (TI MERXx _CH2CV)
Z ' 0x3C
P v' 0x0000
Ty A " 168 © 328~
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CH2VAL[15:0]

284



&

GigaDevice GD32F403xXY
rw
B /B
15:0 CH2VAL[ 15: 2 v
2 " - B_ Hp vA ¥
Y7 A
2 w ¥ - B v vAa
- v Hp A
3 / (TI MERXx _CH3CV)
Z ' 0x40
B v' 0x0000
Ty A" 168 " ~ 328
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CH3VAL[15:0]
BB
15:0 CH3VAL[ 15: 3 v
3 u o - B_ =y He vA f
Y7 A
3 u ¥ - B M vAa
- v Hp A
€ G (TI MERXx _CCHP)
Z ' 0x44
B v' 0x0000
Ty A" 168 © 328~
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ POEN ‘ OAEN ‘ BRKP ‘BRKEN‘ ROS ‘ 10S ‘ PROTI[1:0] DTCFG[7:0]
rw w w rw w w rw I\
B /B
15 POEN ¥a
BoY i r
i1 B
i OAEN=1" 1 KW Hoe 0 1
BoY i 0
iQo o0
i T T -

285



c’ GD32F403xXY

GigaDevice

W e v ¥ N &Y a P~ TIMERx_CHCTL2
CHXEN, CHXNENB ~ ~ 1 CHx O CHx ON ¥A

(0} ¥

1 a ¥

' CHXxMS[1:0]=BR6b00O

14 OAEN © ¥Fa
0 POENB: g ) 1
1 T ~ 7R Hpe 0 “ POENB w 1
B, TIMERx_CCHP PROT[1:.0]=00 "~ k A
13 BRKP T
B y=aT ~ H” BRKIN A
0T ~y
1T -
12 BRKEN T a
B 1a T H® CCS He ~ A
0 T -
I a T "
B~ TIMERX_CCHP PROT[1:.01=00 "~ k A.
11 ROS v )
POEN P iy By ( € Fr W F ) ¥
A
0  POENSB T FH” (CHx_O/ CHx_ON)
1 POENB T FH™ (CHx O/CHx ON) a ~
TIMERO_CHCTL2 CHXEN/CHXNEN B
B TIMERx_CCHP PROT[1:0]=10 11 b A
10 10S v i )
POEN B O B Yy W ¥ ¥ A
0  POENSB o F H™ (CHx_O/ CHx_ON)
1 POENSB o FH”" (CHx_O/CHx ON) a ~
TIMERX_CHCTL2 CHXEN/CHXNEN B
B TIMERx_CCHP PROT [1:0]=10 11 b A.
9:8 PROT[1:0] £ G L
HB H= (oX¢] A
00 G A QG
01 PROT 0A TIMERx_CTL1 T ISOX/ISOXN B~ TIMERX_CCHP
T BRKEN/BRKP/OAEN/DTCFG B QG
10 PROT 1A = PROT own (oY T
TIMERX_CHCTL2 T CHxP/CHXNP B * W ¥ -
TIMERx_CCHP T ROS/IOS 8 A
11' PROT 2.A 3 PROT i oG -
TIMERX_CHCTLRO/1 T CHXCOMCTL/ CHXCOMSEN B " v W

286



‘b GD32F403xXY

GigaDevice

7 QG A
B HB 7 QW ~ ® TIMERx_CCHP Q" KB Q
G
7:0 DTCFG[7:0] v L
DTCFGv v i 7
DTCFG[7:5] The duration of dead-time
30b0XxX DTCFG[7:0] * tots_ck
36b10x (64+ DTCFG[5:0]) * tors_ck *2
36b110 (32+ DTCFG[4:0]) * tors_ck *8
36b111 (32+ DTCFG[4:0]) * tors_ck *16
1.tors.ck  DTS_CK *  TIMERx_CTLOT CKDIC[1:.0] § A
2. B TIMERx_CCHP PROT[1:.0=00 "~ k A
DMA (TI MERXx _DMACFG)
Z ' 0x48
B v' 0x0000
Ty A 168 © 328~
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G DMATC[4:0] G DMATA [4:0]
w w
B /B
15:14 G G ByvA
12:8 DMATC [4:0] DMAD
B = DMA ~ Q~ TIMERx DMAVB n n=(DMATC
[4:0] +1). DMATC[4:0] t 50 b 0 _(q0®®b1_0001.
7:5 G G Bv A
4:0 DMATA [4:0] DMAD
B y v DMA TIMERx_DMAVB Ve A
TIMERX_DMA % - B A w
TIMERX_DMAVB ~ +Ox4A
DMAD [ (Tl MERXx _DMATB)
Z ' 0x4C
P v' 0x0000
Ty A " 168 © 328~
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

287



&

GD32F403xXY

GigaDevice
DMATBI[15:0] ‘
w
B /B
15:0 D MA T[&5:0] DMA b I
@ Q- +D *4” p W
D p 4w 0 DMATCA
(TI MERXx _CFQG)
' OxFC
B v' 0x0000
Ty A" 168 " ~ 328
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G ICHVSEL ‘OUTSEL‘
B /B
15:2 G G Bv A
1 CHVSEL Q
B pQ1 0A
r Q- vb Ev 0T b
0
0 OUTSEL Fv B
B pQ1 0A
1 POENB L IOSB 4w 0 1t ¥
0
16.2. LOTI MER®2, 3
16.2.1.
LO 4 v - CF Y PpwwdHT L
A L O 16 - A
Lo~ Y T He vy ~“ 11 A
H € TP ] Ty W W @ A
16.2.2. h
A " g
A € 16B ’

288



&

GD32F403xXY

GigaDevice
AT s e b T
A ' w1
A o T Ne B
A D o ! R"E L»
A Ne ° 168~ Ty i
A e 7 T T F -7 PWM  ~ ¥ I '
A - wo
AT F DMA Ho 0 He [ Hm®’
A @ a Wa Ty T '
A H W e ’
A h - A
16.2.3.
1629 L O L a, LO p
1629 LO
z:;::ﬁfcz Ml L L 1
- &
T
CH3_IN I : T Erl
m2 AN
CK_TIMER — * ¢ "“ YVY Yy —r{ TIMERx_CHxCV
0 o
A
0 TIMER| CK e ;’J
B Ne A J DMA REQ/ACK
Tl ———— > Ne > o 4 [ TIMERx_CHO
T| owat ey
C ] - ? X; TIMERx_UP
| - Ed — cro o
Trigger H~ - A 2 CH1_O
Cap/Com ¥ L -
—® cH2 0
—® cH3_O
I I |
16.2.4. w
LGy p CK_TI MER SMCTI MERXx _SMCFB&[ 2% 0]
L A

A SMC[2:0]=2=306b0@0

B -

SMC[2: BPH93

CK_TI

TI MERXx _SMCFG SMCJ[ 2: &]0 xal0o xa&20 x 3 0 X7 Ne

MER Ne

a

Ne

v

Ne

TI MERx _PSC ~

[RCU

P

CK_TI MER

CK_TI WEREN
* PSC_ CAK
i

289



c’ GD32F403xXY

GigaDevice

( TI MERXx _SMCFGTRGS [2:0) "~ W A sMC
4w 0Xx¥0x50x6 Ne P CK_TI MER
1630p Ne w 1 °

CK_TIMER J_|_—|_ —|_—|_—|_

CEN

update event
generate(UPG)

Reload Pulse

Update event (UPE)

PSC_CLK = TIMER_CK —|_|_|_|_|_|_|_—|_—|_
CNT_REG 7 @@@ 21@>G

I:I

UUHHHL
(o oX X X X ooX )

O

A SMC[2:0]1=(=36b110) ~ by
N ~y TIMERx_CIO/ TI MERXACI M A
Y SMC [u2007 TRGS [HD:X®Px5 0x6 ACl x
TI MERXx _CI x H™ A
Ne 37y p OH” 1 TIL O/ £/ 3 A Ty SMC
[ 20 @ 7 TRGS FDx®M], O0x1, 0?2
A sSMC==3b1( 1) - E Tblw
Ne 7y ETI @'t Y A Y
TI MERX _SMCF® SMChwu 1l A W ETH™ b w v
SMC [42007 TRGS WDx&] ETH ETI
[ AA ETIHF 0 L @ ETH™
Y We [I— Ne L A
Ne
N "y " TI MER_CK)1[ 65586 k Vv N ~ Ne
PSC_CLK A Ne T Ne TI MERx Plsc e L
[ i A Ne a v W Ho [
A

290



&

GigaDevice

GD32F403xXY

1631 Pscvyrt of [ 2 °

mer o< [TTHUHUTUTUUL

CEN
PSC value 0 X 2
Prescaler
shadow 0 2

Prescaler CNT 0 o>®<} °° 2 69 2

PSC_CLK

CNT_REG os X 95X ooX siX(aXoX o 1 2

UPG
Reload Pulse
i 3t A t o0 ,
y TI MERx _CART™ W [ " v v w
Yonr He A sk T°TI MERX_CTLTD
0A
TI MERXx _SWEVG UPG 1 Heo -
Ho A
TI MERx _CTLOUPDI ST Hp A
0 Hbp -~ (- * Ne )
n Fuw o Tl MERXx _CARE b
u A

N

291



&

GigaDevice

GD32F403xXY

1632 3t "PSC=0/ 2
TIMER_CK —|_
CEN
PSC=0
PSC_CLK
CNT_REG BDEECE0008000000
Update event (UPE) —|
Update interrupt flag (UPIF) e ey
PSC=2
PSC_CLK [ I D R
CNT—REG 96 97 98 X 929 X 0 X 1

Update event (UPE)

Update interrupt flag (UPIF)

Hardware set\ |l Software clear

1633 3t ;

T TI MERX _CAR v

mer o [T U UTUTUUUTUTL

CEN

PSC_CLK

ARSE =0

_jgyitiiudiruyyt

SRS © 000000000000

Update event (UPE)

—

Update interrupt flag (UPIF) Rardware set — |

Auto-reload register

120 x 99
change CAR Vaule
ARSE =1

o R s YOG

Update event (UPE)

=

—

Update interrupt flag (UPIF) Hardware set ~_ |

|‘ Software clear

¥~ Hardware set

Auto-reload register 120 99

change CAR Vaule

Auto-reload shadow register 120

99

292



&

GigaDevice

GD32F403xXY

" TI MERx _CAR

i
v n A C v v H
T° 0 [ OAW [ O w L " v v
i He A Y T"TI MERx _CTLTJ Le DI R
1A
TI MERXx _SWEVG UPG 1 Hp vVw A
v Ho A
TI MERXx _CTLOUPDI SI' Ho A
0 Hup ( T Ne )
FuWw o TI MERXx _CARE b Y
1634 W “PSC=0/2

TIMER_CK J_L—L

CEN

PSC=0
PSC_CLK

CNT_REG

Update event (UPE)
Update interrupt flag (UPIF)

PSC=2
PSC_CLK

CNT_REG

Update event (UPE)

Update interrupt flag (UPIF)

i

00

Uy
— U
00000008
]

LUy
090660

re SS\

Hardware set

N

|A’ Software clear

293



&

GigaDevice

GD32F403xXY

1635 W

f TI MERXx _CARy

TIMER_CK J_|_

CEN

PSC_CLK

ARSE =0

JIpRREpEn

JUNSRRRERAR RN

Update event (UPE)

CNT_REG 5 °°°° 0

UL

OCCO0CCC
=

Update interrupt flag (UPIF)

Auto-reload register 120 09
— N\

ARSE =1

CNT_REG 5 QQQQ 0

Hardware set ~al

Update event (UPE)

change CA

R Vaule

00000,

DS

Update interrupt flag (UPIF)

-
=

=

Hardware set ~al oftware clear
Hardware set
Auto-reload register 120 99 ] 120
N— —
change CAR Vaule change CAR Vaule
Auto-reload shadow register 120 %9 120
T
T 7 t o0 [ "% v~ P I [ OA
- T [~ v v-1I'" JWe He' I
T [1 ¥ Welf HPA T T°"TI MERXx _CTLO
L DIR -~ ey A
TI MERX _SWEVG UPG 17 YA vu 00 ¥ Wea Hp
T 7! h A
. l7|, " TI MERXx _I NTF UPI F w T CHxIBF 1%t
TI MERXx _CTLT CAM v " AT, a 16367
TI MERXx _CTLOUPDI SI' Ho A
0 Ho -~ ( * T Ne ) A
|7|, FuWw o " TI MERx _@©AREI MERXx _PSC=0x0 Y

294



&

GD32F403xXY

~a

GigaDevice
1636T
mver_ck [T Ty
osc ax UL UUU U UV U UUUL
LN 0000006 CC0P00000C €00,
Underflow _| _|
Overflow _| _I
UPIF ™ _/7 ‘H/7| ‘_//;| ‘Hl
CHxCV=2 X 2 ! X
A ™

CHxIF

"~

=

N

TIMERXx_CTLO CAM = 2'h10 (upcount|only )
CHXIF e /7| s /7|
TIMERXx_CTLO CAM = 2'b10 (downcount only )
CHxIF - /7| ‘|_//7|
& Hardware set
/ Software clear
- ¥
LO @ G - ¥ Y A a W @
Ve ~ 7 L F A
A ~ w
~ w H W - \ A - W
RV iy W @ Ne A - S F
" Tl MERXx _CHx CW 'f v’ CHx BF T CHx I E
117 T A

295



&

GigaDevice G D 3 2 F 4 0 3 X X,Y

1637 - A

- Edge Detector
Synchronizer - e
> &inverter
clo P I _
Filter Based on
CHOP
> > .
TIMER_CK >
i : ) CIOFEO
Rising/Falling
Capture 1SO B
pmcliikser > Counter )} Register = presclare e | C11FEO
"~ CHOVAL~ TS

CHOIF

CHOCAPPSC

CHOMS

TIMERX_CC_INT

Capture INT From Other Channal la— ITIO
- |TI1
D
~H" Clx H T W TI MERx _8HX s W
TI MERXx _CHO, TI MERIXMERIXL_CHR H™ A “HY CI®
TI MER_KCK ~ T D H™ A
Ty 3 A Y A CHxP a ::1 Y A
CHx MS .y (s “HT )P 0 H" A | CNe ~ a @ -~
Hp Y Wa Hoe A He 0 ~ CHxVAL U v A
I7Lu
w o “TI MERXx _CHCTODCGHXxCAPFLT
~H” H” - CHXx CAPALT
TP " TI MERXx _CHCTOEZHXP
CHx P 3% 1 n A
7zt “TI MERXx _CHCTICGHX MS
W CHx MS - v G -
" CHxMS!=Z0x0TI| MERKMXCV b P QA
T a ~ TI MERx _DMAI NT[EENHx | ECHx DEN
a T "y T DMA A
I, a ~ Tl MERXx _CHCTIODZHx EN
' “H* 0 *TI MERXx _CHxCV [ v' CHx4 F1A
CHxR F w1l :1 CHx GF 1A Tl MERx _DMAI NTIECH X | E
CHxDEN ~ T DMA v F A
) CHxRG w “ T DMA A
~ w 37 TI MERX _ CHxH" I Ao~ %e PWM

296



c’ GD32F403xXY

GigaDevice

[ ClA TI MERX_CHCTL]OCHO M$ 20 0°1 0 H™
Cl o ::1 A Tl MERXx _CHCTILTOCH1 M 20 170 1
H" w CI1 0 ! A w B Ny 0 :: A B A
TI MERX_CHOCV PWM v'TI MERXx _CH1CV PWM v A
A ¥ w

¥ w © TI MERY” - is - - ~
A Ve * CHxCV b vy v CHx COMCTL ~
@ F oy - v i A vb CHx CV v
\ " CHxBF T CHxI| Etw 1T ~ Cx CDEE4”" DMA
A
m.
o .
“ Ne A
W .
CHx COMSEN ¥ ’
CHx COMETL ¥ " /v Ko~
C HxBP ’
CHx BN FA
gz CHx| E/ GxCDIE / DMA a A
‘ TI MERXx _CARTI MERXx _CHxCV ¥ ‘
CHxVAL Y A i A
n " CER g A
163 &7 F St ¥ v /v “"CAR=0x63,

297



&

GigaDevice G D 3 2 F 4 0 3 X X,Y

CHWA I= 0 A3

163 &z ¥

s 0 XXX X XD DX DX XXX BN HBNEE)

Overflow

I
|
I
i
match toggle !
I

I !
OxCPRE

match set : :
OXCPRE I |
| | |
match clear ‘ ‘ ‘
[ | | |
OXCPRE | |
| | |
| | |
F PWWv
PWM ¥ " PWM 0 CHXx COMGITR® 11 ®P WM 1
CHXx COMGIT2® 111 TI MERXx _CAR TI MERXx _CHxCVyv"~
FPWM A
1T YN H PWM ' EAPWM( PWM) CAP WN(
P WMA
EAPWM Tl MERXx _CARv_ =\ TI MERXx _CHxCW_ A
1639 EAPWM v EAPWM % T A
CAPWM ~2*TI MERx _CAR _ ~\ "~ 2*T|I MERXx _CHxCV
v _ A_160 CAPWM L CAPWM ¥ T A

P WMO M ( CHx COMC ®L1=1203) TI MERXx _CHxCV v G

TI MERXx _CAR v~ FW ooy A

PWMO WN(CHxCOMC®LIZI=03 Tl MERx _CHxCVv 6 O
FOOow A

298



&

GigaDevice G D 3 2 F 4 0 3 X X,Y

(I
PWM MODE1

cor 1L r1 11 A rieor

|
Interrupt signal

CAR

CHxVAL
0

PWM MODEO || | |
CXoUT_nI_II_II_II_II_II_

PWM MODE1 || | |
oouT L LT

Interrupt signal |||
CAM=2b0ldownonly | | |
CHXxIF ' |

CHxOF

T 1
CAM=2bl0uponly |
CHXxIF _|| | |
CHxOF . . |
1 |

CAM=2bllupidown | |

CHxIF —1 .
CHxOF—!l
F% H”

TI MER& % n” CHxCOMGTL 4y Ox CPRIE ( X
% H” ) AOx CPRIE Fw ~ CHxCOMCTL=¥x00
G | ’ CHXx COMCTL =0 0 10x CP RHE" " ’
CHxCOMCTL=@gx 0@ CP RIE Wy ’ CHxCOMCTL=0x03

299



&

GigaDevice GD32F403xXY
v Tl MERX_CHxCVy\ Y FH™ A
PWM 0 PWM 1 OXxCPRE W ¥ v CHx COMGTILE 0x06
oxO0% P WM 0/ PWM 1A T v TI MERxXx _CHxCV
v Ty “OXCPRE {1 AT 6 B A
CHXx COMCTL =0x®5¢ Ox CP RIE L ¥ w A ¥ H”
1) Y " bW 6 Tl MERXx _CHwCV V H
A
CHx COMCEN=1 ETI H"" ETI HE “ OxCPRE
Ly vy A Rw e[ ~ OxXCPRE w | A
a ’ A
D oW’
a D ow A
h -t
TI MERX ¥ 0" B © A Hub Y
TI MERXx _SMCFG SM¢2:0]" A ~ 0 Ty

TI MERX _SMCF® TRG[S2: 0] A

165 ¢ ! epo
0 Ne
TRGS[2:0] 5
e SMC[2:0] 0 CIOFEO| 0 ITIX
000: ITIO 5 .
CI1IFE1 Ne b
3'b100( B ) |001:1TI1
CHxP 1 ._‘ .
. 010: ITI2 0 Clx
3b101( A )
011:ITI3 CHXCAPFLT
3'b110 (Hue )  |100: CIOF_ED 0 ETIF T Ne b7
101: CIOFEO ETP 7 .
0 ETIF
110: CI1IFE1 -
Ne b
111: ETIFP
TRGI S[2:0] 9 .
o 1 B ) ITIO, 0 ITIO,
‘ 3 ITIOW © - .
0 " b Ne b

300



&

GigaDevice G D 3 2 F 4 O 3 X X,Y

Cn

16-41. B oL

TIMER_CK —|_
CEN
CNT_REG 94 95X 96X 97X 98 X 99X 0 X 1 2>@€ 6”6
UPIF |
ITIO |_
Internal sync delay
TRGIF .
° 2 A TI0S=0 - o T
. TRGI S[ 2: 0] 3 o
0 WV CHOP==0b 1
R~ A CIOFEOw © A

16-42. A " L

wee [T UUUUUHHUUUHL

CEN

CNT_REG 94 95 >< 98 >< 99
Clo |

CIOFEO

TRGIF I‘/—

TRGI S[2: 0] 3
o 3 Hp ETP =0 |ETPSC=1, 2Ne
(VR ETIFW 0 . i

ETFC=0,

301



&

GigaDevice

GD32F403xXY

Cn
=
10

16-43. Hip " L

ETIFP

CNT_REG o 95X 96X 97

TRGIF

Qr
~
)
>

€
a (TI MERX )& =0, 7
DMA
D MA D MA A Ha DMA i
“TI MERx _DMACIFIGUERXx _ DAMMATB a DMA ~ @ p
T He" ¥vy" DMA A T He0 ~TI MERx DMA ADMA
M2P ~ PADDRTI MERx_DMATB ~ DMA w TI MERx _DMATB
A " TI MERXx _DMATB Wwae I~ w TI MERx _DMATB
Wap Y ap TI MERXx _DMACFG DMATA A
TI MERXx _DMACFGDMATE vu O 1 0 - 0 l1le DMA
Y A TI MERx _DMACFGDMATIC vbu 1T o {vu 3
4 D~ P 03 DMA A 3 W' DMA T| MERx DMATB
W [ DMATA+0x4, DMATA+0x8, DMATA+0xc A n-
0 W DMA T v W 0 " DMATC+1 A
P 1 DMA Hp  TI MERw :: A

Cor®M4 A ~DBG_CTLOT TIMERxXx_HOED T
A A

302



&

GigaDevice G D 3 2 F 4 0 3 X X,Y

16.2.5. TI MERXx "~ x3%2, 3

Tl MER "0x400®m0 O
TI MER '"0x4000 0400
TI MBR "0x40@WM0 O

TI MER '"0x40@000

L O(TI MERxXx)CTLO

Z ' 0x00
B v' 0x0000

~

Y " 168~ " 328 "

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

G CKDIV[1:0] ‘ARSE ‘ CAMI[1:0] ‘ DIR ‘ SPM ‘ UPS IUPDIS‘ CEN ‘

A w w A w w w w

15:10 G G Bv A

9:8 CKDIV[1:0] No
p  CKDIV (CK_TIMER) b M
(DTS)H Ne A
00 fors=fck_TiMER
01 fors= fck_TiMER /2

10 fors= fek_Tiver /4
11 6

7 ARSE - a
6) TIMERx_CAR

1 a TIMERx_CAR

6:5 CAM[1:0]

00 T ( )A DIRB ¥

o1 T Y 1 A T }

"~ TIMERx_CHCTLO T CHxMS=00" ~ Y * CHxF®
10 T i 1 A T -

~ TIMERX_CHCTLO T CHxMS=00" ~ 3 * CHXxFB
11 T st 1 A T v
"~ TIMERX_CHCTLO T CHxMS=00" ~
1

Mo M o M

" CHxFB v

=

a Y ~ PBb r Ox00® [ 0x00

4 DIR

303



&

GD32F403xXY

GigaDevice
|
wT ~ Bz A
3 SPM 1
oy | A Hpe 0 -
o a A Nw Hpe 0 - A
2 UPS
] B~ H
0 YNHD @7 T DMA
UPGP 1
FIN
; o
1 Ny He v T DMA °
FIN
1 UPDIS
B a He
0 Hb 3 Hoe 0 - ~ v Y N HD
(e Hp
UPGB 1
FIN
5 w
T Hp
' B 1 ~ UPGEH 1 B bw” He~ »p
No A
0 CEN a
o
1 a
p CENB 1 ~ a A b A
L 1(TI MERXx)CTL1
Z ' 0x04
B v' 0x0000
Ty A " 168 © 328~
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G ‘ TIOS ‘ MMCI2:0] ‘ DMAS ‘ G
w w w
BB
15:8 G G BvA
7 TIOS 0 b -
0 TIMERx_CHO by 0 o -

304



&

GD32F403xXY

GigaDevice
1 TIMERX_CHO, CH1  CH2 K 0 b -
6:4 MMC[2:0] h L
"B L TRGOH~ * TRGOH" h 0 G w
000 ¥ We BHbBO ~ FWae TRGOH™ ~ By
h " We B HP
TIMERX_SWEVG TUPGE 1
001 ¥ Wa a Hp ~ FWaTRGOH" ~ a v
CENP 1
A w6 - 1
010 * Wa Hp ~ #Wa TRGOH™ HB UPDIS
UPSB _
011" 00 W W w " h L ¥ WaeTRGO I
100 ¥ W Hep ~ ¥Wa TRGOH™ ~ Hp OO0CPRE
01 Y W HD F W e TRGOH™ ~ Hp O1CPRE
110 ¥ W Hep ~ ¥Wa TRGOH™ ~ Hp O2CPRE
1 ¥ W He ~ ¥*Wa TRGOH™ ~ HD O3CPRE
3 DMAS DMA
0] / Hp 0 M) x DMA
1 He O ~ 0 x DMA
2:0 G G B v
C " TlI MERXx _SMCFG
Z ' 0x08
B v' 0x0000 0000
7 ~ 328~
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
\ G
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ ETP I SMC1 I ETPSC[1:0] ETFC[3:0] ‘ MSM ‘ TRGS[2:0] ‘ G | SMC[2:0]
w w w w w w w
B /B
31:16 G G By
15 ETP 0
B ETIH”
0 ETI e A
1 ETIV "
14 SMC1 SMC W N 3 1

305



&

GigaDevice G D 3 2 F 4 0 3 X X,Y
T ETIFH™:: K .
0 1
1 1la
C w B T A Hop “ "y b
1Ar  TRGS b w36bA1l1
0 1 v ~  ETIF
‘ 04a SMC[2:0F A
13:12 ETPSCI[1:0] 0 Ne
0 H" ETIFP b TIMER_CK 1/4A ~
T va Ne v ETIFP A
00 Ne
01 2 Ne
10 4 Ne
11' 8 Ne
11:8 ETFC[3:0] 0 L
OH" "y - B H Z
A Y fsawp OH™”
A [ z Tt 4 U H™ A
EXTFC[3:0] ’ fsamp
46b00 Filter disabled.
46b00 2
46b00 4 fck_TIMER
46b00 8
46bo01 6
26b01 2 fors_ck/2
46bo01 6
26b01 2 fors_ck/4
46b10 6
26010 s fors_ck/8
46b10 5
46b10 6 fors_ck/16
46b11 8
46b11 5
46b11 6 fors_ck/32
46b11 8
7 MSM h -
B A TRIGI TRGO
W ~TRGO A " Hp A
0 ht
1 ht a
6:4 TRGS[2:0] 0
B FaH" by 5 -

306

>



&

GigaDevice

GD32F403xXY

2:0

15 14

G

SMCJ[2:0]

DMA T a

Z ' 0xoC
B v 0x0000

~

Yy A

13 12 11

000:
001:
010:
011:
100:
101:
110:
111:

000
001
010
011

100
101

110
111

©o1eR -

10

ITIO
ITI1

ITI2

ITI3
CIOF_ED
CIOFEO
CIIFE1
ETIFP

CEN=I

!

CI1FE1
CIOFEO

3 W(&HA’

P
CIOFEO
CI1FEL

CIOFEO

(TI MERx _DMAI NTEN)

9 8

328 ~

4

3 2

2t W
3 W

CI1FEl

1

0

IE

ITRGDEN | G

‘ CH3DEN | CH2DEN ‘ CH1DEN ‘ CHODEN ‘ UPDEN ‘ G

‘ CH3IE ‘ CH2IE ‘ CH1IE | CHOIE ‘ UPIE ‘

w w A

A

rw

rw w

w

w

15

14

13

12

TRGDEN

G

CH3DEN

DMA
DMA

307



&

GD32F403xXY

GigaDevice
11 CH2DEN 2 / DMA a
0 2 / DMA
1 a 2 / DMA
10 CH1DEN 1 / DMA a
0 1 / DMA
1 a 1 / DMA
9 CHODEN 0 / DMA a
0 0 / DMA
1 a 0 / DMA
8 UPDEN DMA a
0 DMA
Y DMA
7 G G BvA
6 TRGIE 0T a
0 0T
q 0T
5 G G BvA
4 CH3IE 3 I T a
0 37T
I a 3T
3 CH2IE 2 I T a
0 27
T a 2T
2 CHLIE 1 I T a
0 1T
1 a 1T
1 CHOIE 0 I T a
0 0T
T a 0T
0 UPIE T a
0 T
T a T
T (TI MERXx)_ I NTF
Z ' 0x10
B v' 0x0000
Ty N " 168 © 328

308



&

GigaDevice GD32F403x XY
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G ‘CHSOF ‘ CH20F ‘ CH1O0F ‘ CHOOF ‘ G ‘ TRGIF ‘ G ‘ CH3IF ‘ CH2IF ‘ CH1IF ‘ CHOIF ‘ UPIF ‘
rc_wo rc_w0 rc_w0 rc_w0 rc_wo rc_w0 rc_w0 rc_w0 rc_wo rc_w0 rc_wo
B /B
15:13 G G BvA
12 CH3OF 3 ¥
a CHOOF
11 CH20F 2 ¥
a CHOOF
10 CH1O0F 1 ¥
a CHOOF
9 CHOOF 1 ¥
0 w o *  CHOIF B 1 He P 0
y By p 1A B p 0
o) FT 0
0 R FT
8.7 G G Bv.
6 TRGIF 0T
0 OHB v I B p O0A A a =~
K Ty OHB A 17 i T o - [
v 0 Hip A
0 0 Hip™
\ BT
5 G G B v
4 CH3IF 3 / T
a CHOIF
3 CH2IF 2 / T
a CHOIF
2 CH1IF 1 / T
a CHOIF
1 CHOIF 0 / T
p 1 » OA 0o - 7/ He 0 B
1 0 ¥ 7/ B Wea Hp 0 1A
0 ~ MW ~  TIMERx_CHOCV v 0A
0) OT v
1 0T v
0 UPIF T

309



&

GD32F403xXY

GigaDevice
B Ky Hp O p 1 » O0A
0 T 0
1 0 T
p Hp™ (TI MERXx _SWEVG
Z ' 0xl14
B v' 0x0000
"y A " 16" ~ 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G ‘ TRGG ’ G ‘ CH3G ‘ CH2G ‘ CH1G ’ CHOG ‘ UPG ‘
w w w w w w
B /B
15:7 G G BvA
6 TRGG 0 Hp™
B p T p ° 0. B 1T TIMERX_INTF TRGIF
B 1 T DMA 1t~ T DMAD A
0 0 Hp™
1" 0 He
5 G G Bv A
4 CH3G 3 He 0
& CHOG
3 CH2G 2 Hp O
& CHOG
2 CH1G 1 H®B 0
& CHOG
1 CHOG 0 Hp O
B p 1 @ 0" We Hp ~ p " 0A B
1" CHOIF B T DMA 1 0 ¥ T
DMA A ~ 0w - v Ev
TIMERx_CHOCV - CHOIF B w I" ¢ CHOOF B
1A
0 b~ 0 Hp
1 0 0 Hp
0 UPG Hp ™
B p I p ° O0A B T T
) 0OA t( 1 ) o v Ne

310



&

GD32F403xXY

GigaDevice
A
0] Hp ™
1~ Hp
L 0O(TI MERX _QHCTLO
Z ' 0x18
B v' 0x0000
"y A " 16" ~ 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CH1COM CH1COM |CH1COM CHOCOM CHOCOM | CHOCOM
CH1COMCTL[2:0] CHOCOMCTL[2:0]
CEN SEN FEN CH1MS[1:0] CEN SEN FEN CHOMSJ[1:0]
CH1CAPFLT[3:0] CH1CAPPSC[1:0] CHOCAPFLT[3:0] CHOCAPPSC[1:0]
w w w w w
? L]
B /B
15 CH1COMCEN 1 % Oa
& CHOCOMCEN
14:12 CH1COMCTL[2:0] 1 ¥
& CHOCOMCTL
11 CH1COMSEN 1 % a
& CHOCOMSEN
10 CH1COMFEN 1 ¥ a
a0 CHOCOMFEN
9:8 CH1MS[1:0] 1
"B oy ~H7 Az " (TIMERx_CHCTL2
CH1ENB 00 "B " yQA
(00) 1 v F
o1 1 R (S CIIFEZL':
10 1 R (S CIOFEL'+
11 1 R (S ITS::
' CH1MS[1:0]=11 ~ TRGSB ~ B ¢ TIMERX_SMCFG
~ p o " A
7 CHOCOMCEN 0 % Oa
B 1 [ ETIFPH™ ~ * OOCPREG H~ 0
0] ¥
1 a ¥
6:4 CHOCOMCTL[2:0] 0 %

311




&

GD32F403xXY

GigaDevice
B Yy, F% H™ OOCPRE ¥ *  OOCPRE_ = CHO Oa
CHO_ON v As ~ OOCPRE * CHO_Oa CHO_ON y
_ G CHOPa CHONPB A
000 A % TIMERX_CHOCV b TIMERX_CNT
OOCPREb b
001" ¥ w A vb I v TIMERx_CHOCV
L OOCPREu A
010° Wy A vb I v TIMERx_CHOCV
~ L OOCPREu Y A
011" Y A vb I v TIMERx_CHOCV v
L OOCPRE A
100 Lyv A L OOCPREwu Y
101 Ly A L OOCPREwu
110 PWM 0A :i: YW v 6 TIMERx_CHOCV ~ OOCPRE
Y Totuy A W W v 6 TIMERx_CHOCV ~
OOCPRE 4 Y Tty A
111 PWM 1A :: YW v 6 TIMERx_CHOCV ~ OOCPRE
Wy " A W W v 6 TIMERx_CHOCV ~
OOCPRE w Tty A
PWM 7/ B3 C T w PWM
T~ OOCPRE T A
TIMERx_CCHP PROT [1:0]=11F CHOMS =00' - B b
A
3 CHOCOMSEN 0 ¥ a
B 1" TIMERx_CHOCV a
Hp W A
0 0 ¥/
1 a 0 ¥/
S| W (SPM=1) " y " a PWM
TIMERX_CCHP PROT [1:0]=11f CHOMS =00 B b P A
2 CHOCOMFEN 0 * a
By 1 ~ W PWMO PWML ~ wy /
¥ 0 ~ Hme A F b " H” buWa Yy
CHO_O " b A
0 0 *
1 a 0 * A
1:0 CHOMSJ[1:0] 01/0
By b H” A "
(TIMERX_CHCTL2 CHOEN B 0 B T QA
00 0 W ¥
o1 0 W T TIS0 CIOFEQ::
10 0 W "7 IS0 CI1FEQ :
11 0 W "7 IS0 ITS:

312



&

GD32F403xXY

GigaDevice
*  CHOMS[1:0]=11 -~ TRGSP® "~ B ¢ TIMERX_SMCFG
. 5 5 -
BB
15:12 CH1CAPFLT[3:0] 1 - L
&  CHOCAPFLT
11:10 CHI1CAPPSC[1:0] 1 - Ne
& CHOCAPPSC
9:8 CH1MSJ1:0] 1
L ¥
7:4 CHOCAPFLT[3:0] 0o - L
Clo "H" "y B a A
/. fsavp  CIO = H™ N H”
A [ a7 A
a n'
CHOCAPFLT [3:0] fsamp
46b0000
46b0001 2
46b0010 4 fck_TIMER
46b0011 8
46b0100 6
46b0101 8 fors/2
46b0110 6
46b0111 8 fors/
46b1000 6
4601001 8 fors/8
46b1010 5
46b1011 6 fors/16
46b1100 8
46b1101 5
46b1110 6 fors/32
46b1111 8
3:2 CHOCAPPSC[1:0] 0o - Ne
26 Y= 0o - Ne A TIMERX_CHCTL2 T
CHOEN=0 ~ ¢ Ne B A
00 Ne ~ "o ( W @ 0w
o1 2eHl® 0O W
10 4de H 0O W
11 8aHm O0OW
1.0 CHOMSJ[1:0] 0

313



&

GD32F403xXY

GigaDevice
L %
L 1 (TI MERXx _CHCTL1)
Z ' 0x1C
B v' 0x0000
"y A " 16° ~ 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CH3COM CH3COM | CH3COM CH2COM CH2COM |CH2COM
CH3COMCTL[2:0] CH2COMCTL[2:0]
CEN SEN FEN CH3MS[1:0] CEN SEN FEN CH2MS[1:0]
CH3CAPFLT([3:0] CH3CAPPSC[1:0] CH2CAPFLT[3:0] CH2CAPPSCI1:0]
w 1\ rw w w w
7 .
B /B
15 CH3COMCEN 3 7 0a
& CHOCOMCEN
14:12 CH3COMCTL[2:0] 3 7
d CHOCOMCTL
11 CH3COMSEN 3 7 a
& CHOCOMSEN
10 CH3COMFEN 3 7 a
& CHOCOMFEN
9:8 CH3MSJ[1:0] 3
"By ~H” A+ (TIMERX_CHCTL2
CH3EN B 00 B T yQA
00 3 w ¥
01 3 w " IS3 CI3FE3':
10 3 w " IS3 CI2FE3':
11 3 w " IS3 ITS::
" CH3MS[1:.0]=11 ~ TRGSB "~ B ¢ TIMERX_SMCFG
~ p i_‘) ~
7 CH2COMCEN 2 F 0a
B T [ ETIFP ~ * O2CPREG H” 0
0 a 2 ¥
1 2 ¥
6:4 CH2COMCTL[2:0] 2 7
B g F% H”™ O2CPRE ¥ O2CPRE_ = CH2 0Oa
CH2_ ON v As ~ O2CPRE *  CH2_0a CH2_ON y
_ G CH2Pa CH2NP B A
000 A =z TIMERx_CH2CV b TIMERx_CNT

314




&

GD32F403xXY

GigaDevice
O2CPREb b
001" Y w A vb I v TIMERX_CH2CV
* L Oo2cPREw A
010 Y Wy A vb I v TIMERX_CH2CV
* L O2CcPREu VY A
011" Y A vb I v TIMERX_CH2CV -
L O2CPRE A
100 Lyv A L O2CPREw Y
101" Ly A L O2CPREwu
110 PWM 0A :: YW v 6 TIMERx_CH2CV ~ O2CPRE
Y R A YW v 6 TIMERx_CH2CV ~
O2CPRE w v R A
111 PWM 1A s YW v 6 TIMERx_CH2CV ~ O2CPRE
Wy " A W v 6 TIMERx_CH2CV ~
O2CPRE 4 Totwy A
PWM 7/ B3 C T w PWM
T~ O2CPRE T A
TIMERx_CCHP PROT [1:0]=11F CH2MS =00 - B b
A
3 CH2COMSEN 0 * a
B 1" TIMERx_CH2CV a =~
Hp W A
0 2 F/
1 a 2 F/
S| W (SPM=1)y " y ' Ma PWM
TIMERX_CCHP PROT [1:0]=11f CH2MS =00 B b P A
2 CH2COMFEN 2 ¥ a
By 1 ~ W PWMO PWML  ~ wy /
¥ 0 Hp A F 0 " H” buWa Yy
CH2_O Y b " A
0 2 F
1 a 2 % A
1.0 CH2MS[1:0] 21/0
B TRV b H” A~ "
(TIMERX_CHCTL2 CH2EN B 0 B " QA
00 2 W ¥
o1 2 U [57) CI2FE2':
10 2 U [57) CI3FE2':
11 2 U [57) ITS:: .
" CH2MS[1:0]=11 ~ TRGSB ~ B ¢ TIMERX_SMCFG
. 5 5o~

315



&

GD32F403xXY

GigaDevice
B /B
15:12 CH3CAPFLT[3:0] 3 - L
G  CHOCAPFLT
11:10 CH3CAPPSC[1:0] 3 - Ne
& CHOCAPPSC
9:8 CH3MSJ[1:0]
L ¥
7:4 CH2CAPFLT[3:0] 2 - L
Cl2 ~H" "y v B a A
/. fsavp CI2 =~ H” - H”
A [ B a 7w A
a n
CH2CAPFLT [3:0] fsamp
46b0000
46b0001 2
46b0010 4 fck_TIMER
46b0011 8
46b0100 6
46b0101 8 fors/2
46b0110 6
46b0111 8 fors/
46b1000 6
46b1001 8 fors/8
46b1010 5
46b1011 6 fors/16
46b1100 8
46b1101 5
46b1110 6 fors/32
46b1111 8
3:2 CH2CAPPSC[1:0] 2 - Ne
2B Y 2 - Ne A TIMERx_CHCTL2 T
CH2EN=0 ~ ¢ Ne B A
00 Ne ~ o [ W O W
01 2eaHm OW
10 4eH® 0OW
11 8aHmo 0O W
1:0 CH2MSJ[1:0] 2
L ¥
L 2 (TI MERXx_CHCTL?2)
Z ' 0x20

316



&

GigaDevice GD32F40 3 x XY
B v' 0x0000
"y A~ 167 ~ 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G ‘ CH3P ‘ CH3EN ‘ G ‘ CH2P ‘ CH2EN ‘ G ‘ CH1P ‘ CH1EN ‘ G ‘ CHOP ‘ CHOEN ‘
w rw w w w w 2 w
B /B
15:14 G G Bv A
13 CH3P 3
a CHop
12 CH3EN 3a
& CHOEN
11:10 G G Bv A
9 CH2P 2
& CHOP
8 CH2EN 23
& CHOEN
7:6 G G BvA
5 CH1P 1
a4 CHoP
4 CH1EN la
a0 CHOEN
3:2 G G Bv A
1 CHOP 0
0 W ¥ B g FH A
6) 0 Y
' ov Y
0 "I © B Y=, CIOH”
CHoOP CIOFEO CI1FEO
CHOP==0 CIXFEO :: 1 Dbwu C 7 H™ " ¢
CIXFEO b w A
CHOP==1' CIXFEO I Dy C v 0 H™ " ¢
CIXFEO w A
TIMERXx_CCHP PROT [1:0]=11 10 B b A
0 CHOEN 0 I a
0 u ¥ - B 1a CHO OH~ A 0 Y
~ - B 1a G:: He A
0] 0

317



&

GigaDevice GD32F403xXY
1 a 0
(TI MERXx _CNT)
Z ' 0x24
B v' 0x0000
"y A " 16° ~ 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 1
CNT[15:0]
BB
15:0 CNT[15:0] B = vAa b i v A
Ne (TI MERXx _PSC)
Z ' 0x28
Bv' 0x0000
"y A " 16" ~ 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 1
PSC[15:0]
B /B
15:0 PSC[15:0] Ne v
¢ TIMER_CK Y (PSC+1) Hp ™ PSC
v " A
* (TI MERx _CAR)
Z ' 0x2C
B v' 0x0000
"y A " 16" ~ 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 2 0
CARL[15:0]
BB
15:0 CARL[15:0] : v
B H - A

318



&

GigaDevice GD32F403x XY
! w7 - We G
v Ov (°  OXFFFF)A
T ¥ \' (TI MERx _CHOCV)
Z ' 0x34
B v' 0x0000
"y A~ 167 " 32"
15 14 13 12 11 10 9 8 7 6 4 3 2 1 0
CHOVAL[15:0]
w
B /B
15:0 CHOVAL[ 15: 0 \%
0 " - B _ =yt Hp vA ¥
Y7 A
0 y F - B = vAa
- v HD A
0] ¥ \' (TI MERx CH1CV)
Z ' 0x38
B v' 0x0000
Ty A~ 16”7 ~ 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CH1VAL[15:0]
rw
B /B
15:0 CH1VAL[ 15: 1 v
1 W o - B_ wy: Hp vA
Y7 A
1 W ¥ - B U vAa
- v HB A
G ¥ \' (TI MERXx _CH2CV)
Z ' 0x3C
B v' 0x0000
Ty A~ 16”7 ~ 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

319



&

GigaDevice GD32F403xXY
‘ CH2VAL[15:0]
w
B /B
15:0 CH2VALJ[ 15: 2 \%
2 w o - B_ o~ Hp vA ¥
Wz A
2 y F - B 0 vAa
- v Hp A
o ¥ \' (TI MERXx CH3CV)
Z ' 0x40
B v' 0x0000
Ty A~ 16”7 ~ 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CH3VAL[15:0]
rw
B /B
15:0 CH3VALJ[ 15: 3 \%
3 u o - B_ = He vA f
Y7 A
3 w ¥ - B o vAa
- v Hp A
$-! (TI MERx _DMACFG)
Z ' 0x48
B v' 0x0000
Ty A~ 16”7 ~ 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G DMATC[4:0] G DMATA [4:0]
rw w
B /B
15:14 G G Bv A
12:8 DMATC [4:0] DMAD

g H 2 DMA -
[4:0] +1). DMATC [4:0] ¢

Q~ TIMERx_DMAVB

n n=(DMATC
506b0_JdOo®n®db1_0001

320



&

321

GigaDevice GD32F403xXY
7:5 G G BvA
4:0 DMATA [4:0] DMAD
B § 2 DMA TIMERx_DMAVB Ve A
TIMERX_ DMA & - B A
TIMERX_DMAVB ~ +Ox4A
DMAD I v (Tl MERXx _DMATB)
Z ' 0x4C
B v' 0x0000
"y A~ 167 ~ 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 1 0
DMATBI[15:0]
rw
B /B
15:0 D MA T [B5:0] DMA 0 I
@ Q- +D *4” p W
D p w 0 [ DMATCA
(TI MERXx _CFG)
Z ' OxFC
B v' 0x0000
Ty A~ 16”7 ~ 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 1 0
G ’CHVSEL‘ G ‘
rw
B /B
15:2 G G BvA
1 CHVSEL Q B
B pQ1 0A
(A ol v b Ev Q" b
0
0 G G Bv A



&

GD32F403xXY

GigaDevice
16.3. L2 TI MERXx, “"x=8, 11
16.3.1.
L1(Timert8, 11) - ¥ T yY PEM”
L A L1 Ve 16 - A
L1~ C Ty T He™ y ~“ i1
H € TP 1 Y W W @ A
16.3.2. h
A 2
A * 168’
A T tp ) 0” -
A Coos ’
A7 Ne ' 168" Ty i
A @ " o T ¥ -7 PWM  ~ 1 ’
A - wo
AT F Hub 0 Hp~ /" He T Hp’
A @ a Wa Ty T @ ’
A "H W @ ’
A h -t A
16.3.3.
1644 L1 L3, L1 p A
1644 L1
CHO_IN <:|o= =
CH1_IN ;’, & L Ne
cn &
I
ITIO
ITIL $
ITI2
ITI3
CK_TIMER * YYVYY ::&ER_&HXCV
0
A |7—‘
TIMERX_TRGO D Tmer ok ,_ PSC_CLK
> Ne =
] * PWM W oF[ T cHeo
H™ - A P
APBBUS T - ¥ L —® cH10
Update |
Interrul Trigger T L >
Cap/Com

322




c’ GD32F403xXY

GigaDevice

16.3.4. w
Liy »p CK_TI MERSMTTI MERXx _SMCFG[ 27 0]
L A
A SMC[2:0]=2=36b0®0 - [RCU CK_TI MER
SMC[2: OpHDH3 ‘ Ne D CK_TI WEREN
B CK_TIMER Ne ~ Nev TIMERXx_PSC "~ PSC_CAK
TI MERXx _SMCFG SMCJ[ 2: ®]0 x30 x®0 x 3 0 X7 Ne i
( TI MERX_SMCFGTRGS H2:0) " 1 A SMG
4w 0x¥0x50x6 Ne P CK_TI MER
1e45p Ne w 1 °

CK_TIMER J_|_—|_ —|_—|_—|_

CEN

update event
generate(UPG)

Reload Pulse

Update event (UPE)

UUHHHL
(oo X X X X )

PSC_CLK = TIMER_CK —|_|_|_|_|_|_|_—|_—|_
CNT_REG 7 @@@ 21@>G

I:I

O

A SMC[2:011=1=(36b 09 ~ by
N "~y TIMERx_CIO/ TI MERXACI 1 A
Ty SMC [u2007 TRGS [ DXHUDPXx5 0x6 ACl x
TI MERXx _CI x H™ A
Ne 37y p OH" 1 TIL O/ £/ 3 A Y SMC
[29 @Ox 7 TRGS HDx®], O0x1,0?2
Ne
Ne "y " TI MER_CK)1[ 65586 Kk Vv N~ Ne
PSC_CLXK A Ne T Ne TI MERx _PlsCc e L
[ i A Ne a AW Ho |
A

323



&

GigaDevice G D 3 2 F 4 O 3 X X,Y

146 Pscvyrt of [2 ~

e o [T UUUTUUUTTUUL

CEN ]
PSC value 0 X 2
Prescaler
shadow 0 2
Prescaler CNT 0 0>®<E QQ 2 69 2
scax _ [ULUL | |

CNT_REG os X 95X ooX siX(aXoX o 1 2

UPG
Reload Pulse
) s A L 0 3 [ v v
y TI MERx _CART™ W [ " v v w (0]
Yot Hm A s T°TI MERXx _CTLTV LB DI R
0A
TI MERXx _SWEVG UPG 1 Ho -~ VW o -
Ho A
TI MERx _CTLOUPDI ST Hp A
0 Ho -~ ( * T Ne ) A
n w FuW o ° Tl MERx_CARE b Ne n u A

324



&

GigaDevice

GD32F403xXY

1647 3t "PSC=0/ 2
TIMER_CK —|_
CEN
PSC=0
PSC_CLK
CNT_REG BDEECE0008000000
Update event (UPE) —|
Update interrupt flag (UPIF) e ey
PSC=2
PSC_CLK [ I D R
CNT—REG 96 97 98 X 929 X 0 X 1

Update event (UPE)

Update interrupt flag (UPIF)

Hardware set\ |l Software clear

148 3t ;

T TI MERX _CAR v

mer o [T U UTUTUUUTUTL

CEN

PSC_CLK

ARSE =0

_jgyitiiudiruyyt

SRS © 000000000000

Update event (UPE)

—

Update interrupt flag (UPIF) Rardware set — |

Auto-reload register

120 x 99
change CAR Vaule
ARSE =1

o R s YOG

Update event (UPE)

=

—

Update interrupt flag (UPIF) Hardware set ~_ |

|‘ Software clear

¥~ Hardware set

Auto-reload register 120 99

change CAR Vaule

Auto-reload shadow register 120

99

325



&

GigaDevice GD32F403x XY
- ¥
L1 Ha G ~ ¥ Y A e W @
" Ve 7 L F A
A - w
- w H W @ v Ny "\ A - W @
“Wa - W @ Ne A - 2 F
Tl MERX _CHx CW v CHxPBF I CHx I E
11" T A
1649 - A
Edge Detector
Synchronizer Edge selector
l T \ | - &inverter
- I i | ° Based on
Filter
’—>> ’—>> ’-> |,_.> — |~ CHOP&CHONP
TIMER_CK >
— hd - _/ CIOFEO CIOFED
Rising/Falling Rising&Falling
.| Capture “
Prgg:;zer > Counter ) Register |« presclare SO [ ClFE0
" CHOVAL™ _ ITS
CHOIF

CHOCAPPSC

[—— ITIO
[— ITI1
[— ITI2
[— ITI3

TIMERX_CC_INT

Capture INT From Other Channal

CIOFED
“H®” Cl& TI MERHCK ~ Y e
H™ A Y 21 ! A CHxP a ::A1
n A CHx MS". y i “HY TP 0 H" A I C Ne
T a e “"He ¥ Ve Hio A HoO ~ Tl MERXx _CHxCV
U v A
w o “TI MERX _CHCTODCEGHXxCAPFLT
" H7 H” - CHx CAPALT
TH " TI MERXx _CHCTODEZHxXxP/ CAXNP
CHx P/ CHx:NP ! A
72" “TI MERXx _CHCTICGHX MS
W CHx MS - v G -

" CHxMS!=0x0TI MERHXCV b P QA
T a ~ TI MERx_DMAI NTTEENHx | ECHx DEN

326



&

GigaDevice GD32F403xXY
a T "7y T DMA A
n " a ~ Tl MERx _CHCTOEZHxEAN
‘ "H"0 ° TI MERx_CHxCV [ v’ CHx4 F1A
CHxXxR F w1l 1 CHx GF 1A TI MERx _DMAI NTIECNH X | E
CHx DEN ~ T DMA w FA
) CHxRG w “ T DMA A
~ w 37 TI MERX _ CHxH" [ Ao ~ Wae PWM
[ ClA TI MERXx_CHCTL]OCHO M$ 20 0°1 0 HY
Cl o ::1 A Tl MERXx _CHCTILTOCH1 M 20 170 1
H" w CI1 O ! A w B Ny 0 :: A B A
TI MERX_CHOCV PWM v'TI MERXx _CH1CV PWM v A
A ¥ w
¥ w © TI MERY” - ie - - ~
A Ve ¥ Tl MERXx _CHxCWV v Y v CHxCOMCTL
T FTy - ¥ i A v b
TI MERXx _CHx CVy Y " CHxPBF 1 CHx FEne” T ~

Cx CDEgE4w” DMA A

Mr

€l
>

N No
CHXx COMSEN ¥ ’
CHx COMETL F /v Ko
CHx P/ CBAx NP '
CHx BN FA
' CHx | E/ Gx CDIE / DMA a A
' TI MERXx _CARTI MERXx _CHxCV ¥ ‘
T1 MERKx CVY A i
n " CER g A

32>
33

>

165 05 7 33 ¥ T /v “"CAR=0x63,

333

327



&

GigaDevice

GD32F403xXY

CH WAL= 0 A3

165 Gz ¥

CEN

ovrres o XX D XD E XD XD
]

Overflow

I
I
|
I
I
match toggle \
I

OxCPRE

match set ‘ : :

OXCPRE I I

| | |

match clear ‘ ‘ ‘

- 1 I |

OXCPRE | |

| | |

| | |

¥ PWwwv

PWM % N~ PwWM 0 CHx COMGIT3LO b 1 IPOVM 1

CHXxCOM@BbBbT11 TI MERXx _CARTI MERXx _CHxCW~ ¥
PWM A

17 YN PWM' EAPWM( PWM) CAP WNI(
P WMA
EAPWM TI MERXx _CARv_ ~\ TI MERXx _CHxCwW_ A
1661 EAPWM LEAPWM ¥ T A
CAP WM ~2T|1 MERx _CAR ~_ ~\ ~2*TlI MERx _CHxCV
v _ A_162 CAPWM L CAPWM ¥ T A

PWMO W (CHXCOMCTL==36bMTIMERX_ CHxCV v G

TI MERXx _CAR V"™ FW oy A
P WMO |7l,(CHXCOMCTL:V=36'5|1MERX_CHXCW c O ¥
W A

328



&

GigaDevice

GD32F403xXY

|
PWM MODBD | | | | Lo
Cx OUT I_I |_| I_I I_I I_I I_I I_
[ [ [ [
PWM MODEL @ Lo P Lo
cxouT I I I I _I |_| |_| L M rerid
L o [ I
Interrupt signal I I I :
|
CHXIF : :
! ' ! |
CHxOF - -
— —

1662 CAPWM

cAR - T
AL 4— o S A T
0

PWM MODEO || | |
cxouT T M1 o1 1L ri . r—i r—
I
PWM MODE1l - - o
ocxouT . LI L I L I LI LTI 1_
I

Interrupt signal | |
CAM=2b01downonly | | |
CHXIF : i

CHXxOF : S I
I [

CAM=2'010 up only : o
CHxIF —— L

cior T}

| |

CAM=2'b11 up/down

CHxIF — | !
CHXOF ———]
F% H”

TI MER& %) n” CHx COMCGTLY y Ox CPRE ( X
% H” ) AOx CPRIE Fw ~ CHxCOMCTL=¥x00
G | ’ CHXx COMCTL =0 0 10x CP RHE" " ’
CHxCOMCTL=@gx 0@ CP RIE Wy ’ CHxCOMCTL=0x03
v Tl MERXx _CHxCVv\ Y FH™ A
PWM 0 PWM 1 OxCPRE W ¥ v CHx COMGTIB 0x 06

329



&

GigaDevice GD32F403xXY
oxO0% PWM 0/ PWM 1A ° T v Tl MERX_CHxCV
v T ooyi “OxCPRE i At ¢ TG B A
CHXx COMCTL =0x®5¢ Ox CP RIE L ¥ w A ¥ H~
1) Y " bW 6 Tl MERX _CHwCV V H
A
h -t
Tl MERX Y 0" - B A HuB Y
TI MERX _SMCFG SMC2:0]" A ~ 0 Ty

TI MERXx _SMCF® TRG[S2: 0] A

166.C i ep

0 Ne
TRGS[2:0] o 5
| e SMCJ[2:0] 0 0 ITIX
000: ITIO -
CIOFEO Ne b
3'bloo( B ) |001:1TI1 .
CI1FET CHxP| . .
2 010: ITI2 ] Clx
3b101( A ) CHxNP
011:1TI3 o CHxCAPFLT
[ ~
3'b110 (Hue ) 100: CIOF_ED " Ne b
101: CIOFEO
110: CI1FE1
111: G
TRGI S[2: 0] 9 . o
o1 B o 0 ITIO, 0 ITIO,
o . ITIOWw 0 - A.
0 g b Ne b

16-53. B n oL

CEN

SHE

CNT_REG 94 95X 9BA 97N BA N9A 0 A 1 X 2

UPIF |

|

Internal syl

|

o

delay

A
\

TRGIF

0 2 A TI0S=0" ~ e? T
. TRGI S[2: 0] =
0 "I CHOP==0 b i
R~ A CIOFEOW © e A

330



&

GigaDevice

GD32F403xXY

1] Ne

16-54. A vl L

weee [T UHUHUUUUUTUL

CEN

CNT_REG 94 95 X 98X 99
cio |

CIOFEO

TRGIF |/

o3 HB TIOS=0" ~ @° T
. , TRGIS[Z:O]:CHOP _—y
- == l

CIOFEQ4 ©

16-55. Hup 7] L

CIOFEO

CNT_REG

94 95N 96A 97,
TRGIF
A |
i b [ TI MERXx _CTLOSPM 1 ta 1 |
A sSPM T n Ho [ A Awx [ "7y
CHXCOMCTLTI MER® WM A

W 1o 7 TI MERXx _CTLO a B
CEN=1a A OH” P QCEN=T ¥ Weae " CEN W
G w1l | HB 0 CEMN p Q 0A CEN p O A
[ v G A

1 7 0 w CEN 1 g A - v
TI MERHXCV v w W Au =z, -
"y TI MERXx_CHCTLO/CHHx COMPBE N1AY | nW oos "
H ~ Ox CPRE 4 L Wb \ P b

A+ ¥ 4w PWMO PWM1 % W CHx COMPEN ~
0 ¢ OH" A

16569 1 "TI MERX CHxCV = 4 919 MER«® CAR=

331



&

GigaDevice G D 3 2 F 4 O 3 X X,Y
16561 I Tl MERx _CHxCV = 4 919 MERx _CAR=
TIMER_CK
(PSC_CLK) ﬂ_
.
CEN :

Under SPM, counter stop

cn J_| /
e T TOEOROOEAE

OO0CPRE

— ()

a (TI MERXx, & x=0, 7)

Cor®M4 A ~DBG_CTLOT TIMERXx_HOBED T
A

332



&

GigaDevice G D 3 2 F 4 0 3 X X,Y

1635 Tl MERx (x=8, 11)

TI MBR " 0x 40400 0
TI MER * 0x 4 01080
L O(TI MERxXx)CTLO
Z ' 0x00
B v' 0x0000
"y A " 16" ~ 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G CKDIV[1:0] ‘ARSE ‘ G ‘ SPM ‘ UPS lupols‘ CEN ‘
w w w w w w
B /B
15:10 G G BvA
9:8 CKDIV[1:0] No
) CKDIV (CK_TIMER) b M
(DTS)H Ne A
00 fors=fck_TiMER
01 fors= fck_TiMER /2
10 fors= fek_Tiver /4
11 &
7 ARSE - a
0: TIMERx_CAR
1: a TIMERx_CAR
6:4 G G BvA
3 SPM S
o3y | A Hpe 0 -
9 a A N Hpe 0 - A
2 UPS
) B~ HD
0 YNHD w T DMA
UPGB 1
F I
5 o
1 Ny He v T DMA °
F I
1 UPDIS
B a He

333



&

GigaDevice

GD32F403xXY

0 CEN

Z ' 0x08
B v' 0x0000

~

VR

15 14 13 12 11

1 HB

' B 1 ~ UPGH

p CENP 1 - a

(TI MERXx _$MCFG

167 32”7

10 9 8 7 6

1

5

as

3

v' Y AHe

2 1

‘MSM‘

TRGSJ[2:0]

‘ Res. ‘

SMC[2:0]

w

w

w

7 MSM

6:4 TRGS[2:0]

1:ht a

» Cn

WaH b
000:
001:
010:
011:
100:

ITIO

ITI1

ITI2

ITI3

CIOF_ED

101: CIOFEQ

110: CIIFE1

111: G

B b

A

TRIGI

cn

TRGO

334



&

GigaDevice GD32F403xXY
2:0 SMCJ[2:0] C L
000 7 ¢ . CEN=1 1 Ne p :
001 G
010 G
011 G
100 B . 0 7 A A R Hp .
101 A . 0 " w - AW 0 “fuv- g
A
110 Hp . 0 ~ A A
111 0. T 0 7 A -
DMA T 4 (TI MERx _DMAI NTEN)
Z ' 0x0C
B v' 0x0000
"y A " 16" ~ 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G ‘TRGIE‘ G ‘CHlIE | CHOIE‘ UPIE‘
BB
15:7 G G BvA
6 TRGI E 0T a
0 0
1 a 0T
5: 3 G G BvA
2 CH1! E 1 I T a
0 1T
1 a 1T
1 CHOI E 0 I T a
0 0T
1 a 0T
0 UPI E T a
0 T
T a T
T (TI MERX) I NTF
Z ' 0x10
B v' 0x0000

335



&

GigaDevice GD32F40 3 x XY
"y A " 16" ~ 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G ‘ CH10F | CHOOF ‘ G | TRGIF | G ‘ CH1IF | CHOIF ‘ UPIF ‘
rc_w0 rc_w0 rc_wo0 rc_w0 rc_wo0 rc_w0
B /B
15:11 G G BvA
10 CH10F 1 P
& CHOOF
9 CHOOF 1 ¥
0 w - CHOIF B 1 - Heo P 0
- By p 1A B p 0
0 FT O
0 = FT
8:7 G G BvA
6 TRGIF 0T
0 OHP °~  w I B p» O0OA A a =~ b
K Ty OHB A 171 . o - [
v 0 Hp A
0 0 HB™
r 07T "
5:3 G G Bv A
2 CH1IF 1 /T
a CHOIF
1 CHOIF 0 /T
p 1 p OA 0 ~ 7/ Hpe 0 B
T 0 ¥ 7/ B Da Hpe 0 1A
0 ~ W -  TIMERx_CHOCV w 0A
0 0T ©
0T ©
0 UPIF T
B Ky HB U p 1 b O0A
0] T 0
1 0 T
p Hp™ (Tl MERXx _SWEVG
Z ' 0xl14
B v' 0x0000

336



&

GigaDevice GD32F40 3 x XY
"y A " 16" ~ 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G | TRGG | G ‘ CHI1G | CHOG ‘ UPG ‘
w w w w
B /B
15:7 G G Bv A
6 TRGG 0 Hp™
B p I p ~ 0. B 1" TIMERX_INTF TRGIF
B T T DMA 1t~ T DMAD A
0] 0 Hp™
1 0 Hup
5:3 G G BvA
2 CH1G 1 H® 0
d CHOG
1 CHOG 0 Hp 0
B p I ¢ 0" Wa Hp ~ p ° 0A B
1T CHoOIF B T T DMA 1 0 % T
DMA A - 0 y - - Ly
TIMERx_CHOCV - CHOIF B w I + CHOOF B
1A
0 b” 0 Ho
1 0 0 Hp
0 UPG Hp ™
B p I p ~ 0A B 1 3T
- 0A t( 1 ) v v'  Ne
A
0] Hp ™
C Hp
L O(TI MERx _QHCTLO
Z ' 0x18
B v' 0x0000
Ty A~ 16”7 ~ 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
_ CH1COM | CH1COM _ CHOCOM | CHOCOM
G CH1COMCTL[2:0] G CHOCOMCTL[2:0]
SEN FEN CH1MS[1:0] SEN FEN CHOMSJ[1:0]
CH1CAPFLT[3:0] CH1CAPPSC[1:0] CHOCAPFLT[3:0] CHOCAPPSC[1:0]
w w w w w w

337



&

GD32F403xXY

GigaDevice
¥ .
BB
15 G G By A
14:12 CH1COMCTL[2:0] 1 %
& CHOCOMCTL
11 CH1COMSEN 1 ¥ a
& CHOCOMSEN
10 CH1COMFEN 1 % a
& CHOCOMFEN
9:8 CH1MSJ1:0] 1
T " HY A+ " (TIMERx_CHCTL2
CHI1EN® 00 B T yQA
00 1 u F
o1 1 w o TSt CIIFEZL:
10 1 w o T Is1 CIOFEZL :
11 1 w o T Is1 ITS:
" CHIMS[1:.0]=11 ~ TRGSB "~ B8 ¢ TIMERX_SMCFG
- [ 0 A
7 G G BvA
6:4 CHOCOMCTL[2:0] 0 %
By F% H” OOCPRE ¥ ~  OOCPRE_ = CHO_Oa
CHO ON v As ~ OOCPRE *  CHO_Oa CHO_ON )
_ G CHOPa CHONP B A
000 A % TIMERx_CHOCV b TIMERx_CNT
OOCPREbL b
001" ¥ w A vb I v TIMERx_CHOCV
~ L OOCPREu A
010 wy A vb I v TIMERx_CHOCV
~ L OOCPREu v A
011" Y A vb I v TIMERx_CHOCV -
L OOCPRE A
100 Lyv A L OOCPREwu Y
101" Ly A L OOCPREwu
110 PWM 0A :i: T W v 6 TIMERx_CHOCV ~ OOCPRE
Y Tty A 0 YW v 6 TIMERx_CHOCV ~
OOCPRE u v Yoty A
111 PWM 1A :: T W v 6 TIMERx_CHOCV ~ OOCPRE
Wy " A 0 YW v 6 TIMERx_CHOCV ~
OO0CPRE u B A
PWM "+ ¥ C i w PWM
i~ OOCPRE i A

338



‘B’ GD32F403xXY

GigaDevice

TIMERX_CCHP PROT [1:0]=11f CHOMS =00 ~ B b
tA
3 CHOCOMSEN 0 ¥ a
B T TIMERx_CHOCV a
Hp W A
0 0 ¥/
1 a 0 %/
11 M(SPm=1y " vy " Ma PWM
TIMERx_CCHP PROT [1:0]=11f CHOMS =00 B b i A
2 CHOCOMFEN 0 * a
Buw i1l ~ W PWMO PWM1 ~ wy /
¥ 0 ~ Hm A F 0 " H” buba Yy
CHO_O " b A
0 0 ¥ .
1 g 0 ¥ A
1:0 CHOMSJ[1:0] 01/0
B H b N A i
(TIMERX_CHCTL2 CHOEN B 0 B T QA
00 0 u *
o1 0 v ~7 IS0 CIOFEQ
10 0 v ~7 IS0 CI1FEQ :
11 0 v ~7 IS0 ITS:
CHOMS[1:0]=11 ~ TRGSB® "~ B ¢ TIMERX_SMCFG
. b 5 -
B /B
15:12 CH1CAPFLT[3:0] 1 - L
@  CHOCAPFLT
11:10 CHI1CAPPSC[1:0] 1 - Ne
& CHOCAPPSC
9:8 CH1MS[1:0]
L ¥
7:4 CHOCAPFLT[3:0] 0o - L
Clo0 ~H" "y v B a A
I fsave  CIO = H” N H”
A [ B a 7w A
a n
CHOCAPFLT [3:0] | fsamp
46b0000
46H0001 2 | fox_TIvER

339



&

GigaDevice GD32F40 3 x XY
46b0010 4
46b0011 8
46b0100 6
fors/2
46b0101 8
46b0110 6
fors/4
46b0111 8
46b1000 6
fors/8
46b1001 8
46b1010 5
406b1011 6 fors/16
46b1100 8
46b1101 5
406b1110 6 fors/32
46b1111 8
3:2 CHOCAPPSC[1:0] 0o - Ne
2B Y= 0o - Ne A TIMERx_CHCTL2 T
CHOEN=0 ~ 1 Ne B A
00 Ne ~ Yo't [ W @ 0w
01 2eHm OW
10 4eHp OW
11 8aeaHm 0O W
1.0 CHOMS[1:0] 0
L ¥
L 2 (TI MERXx_CHCTL?2)
Z ' 0x20
B v' 0x0000
"y A "~ 16" ~ 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G ‘CHlNP | G ‘ CH1P ‘CHlEN ‘ CHONP‘ G | CHOP ‘CHOEN ‘
' ' w w w w
BB
15:8 G G BvA
7 CHINP le ¥
& CHONP
6 G G BvA
5 CH1P 1
a4 CHoP

340



&

GD32F403xXY

GigaDevice
4 CHI1EN 1a
& CHOEN
3 CHONP O¢ E3
0 u ¥ B g FH” A
0} 0e ¥ Y
' 0e Fy Y
0 w o v B CHOP _, a ~ buw Clo
LHA’ A
TIMERX_CCHP PROT [1:0]=11 10 B b A
2 G G Bv A
1 CHOP 0
0 W ¥ B g FH A
o) 0 Y
' ov Y
0 [ © B Y=, CIOH”
[CHONP, CHOP] CIOFEQ CI1FEO
[CHONP==0, CHOP==0] CIXFEO :: 1 bwu " H
" § CIXFEOb w A
[CHONP==0, CHOP==1] CIXFEO I Dy " H
" §F CIXFEOw A
[CHONP==1, CHOP==0] G A
[CHONP==1, CHOP==1] G A
TIMERX_CCHP PROT [1:0]=11 10 B b A
0 CHOEN 0 I a
0 W ¥ - B 1a CHO OH~ "
~ - B 1a 0 Ho A
0
1 a
(TI MERXx _CNT)
Z ' 0x24
B v' 0x0000
"y A " 16" ~ 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 0
CNT[15:0]
w
BB
15:0 CNT[15:0] B L vAQ b i v A

341



&

GigaDevice GD32F403xXY
Ne (TI MERXx _PSC)
Z ' 0x28
B v"® 0x0000
"y A~ 167 " 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSCI[15:0]
w
B /B
15:0 PSCJ[15:0] Ne v
6 TIMER_CK Y (PSC+1) Hip ™ * PSC
v " A
" (TI MERXx _CAR)
Z ' 0x2C
B v ' 0x0000
"y A~ 16”7 ~ 32"
15 14 13 12 11 10 9 8 7 5 4 3 2 1 0
CARL[15:0]
rw
B /B
15:0 CARL[15:0] : v
By N v A
! v o7 - e G
v Ov (° OxFFFF)A
0 / v (TI MERx CHOCV)
Z ' 0x34
B v ' 0x0000
Ty A~ 16”7 ~ 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CHOVAL[15:0]
Rw
B /B
15:0 CHOVAL[ 15: 0 v
0 " - B 3 Hp vA ¥

342



&

343

GigaDevice GD32F403xXY
Y7 A
0 w ¥ v v Aa
- v HB A
1 / \; (TI MERx _CH1CV)
Z ' 0x38
B v' 0x0000
"y A " 16" ~ 32"
15 14 13 12 11 10 9 8 7 5 3 2 1
CH1VAL[15:0]
B /B
15:0 CH1VALJ[ 15: 1 Y
1 y - _owy Hup vA ¥
Y7 A
1 u F - A vAa
- v Hp A
(TI MERXx _CFG)
Z ' OxFC
B v' 0x0000
"y A "~ 16" ~ 32"
15 14 13 12 11 10 9 8 7 5 3 2 1 0
G ICHVSEL‘ G ‘
B /B
15:2 G G BvA
1 CHVSEL Q B
B p Q1 0A
r Q" vb Ev T
o
0 G G BvA



&

GD32F403xXY

GigaDevice
16.4. L2TI MERX, x=9,10, 12, 13
16.4.1.
L2 (Tl MERx, x=9, 10, 12,~13) *
PWMH™ L A L2 We 16 ~ A
L2 "~ C Ty T He ™y ~“ i1
16.4.2. h
A 1
A © 168
A )
A EE W T
A~ Ne ' 168" Ty i
A @ " T T F -7 PWM  ~ {1
A - woo.
AT F HD /I H®
16.4.3.
1657 L2 L3, L2 p
1657 L2
CHO_IN CIU= N& :> Ne
&
CK. 0 ¢
_TIMER g @
TIMERX_TRGO
R E— :> TIMERXCHXCV
“ TIMER_CK
v PSC_CLK A
Ne
T > U .
ugate © PWM W F
Int Trigger T L - H” c AT b CHO_O
nterru ? |_
Cap/Com >
16.4.4. w
L2p CK_TI MER

344




&

GigaDevice GD32F403xXY
A TI MER_CKRCU CK_TI MER
L2 We CK_TI MER ° Neo A CENGB”
CK_TI MERNe ~ Ne v TIMERx_PSC ~ PSC_CAK
1658p Ne w 1 °

ccrwer [T UL UUUUUTUTUL

CEN

update event ]
generate(UPG)

Reload Pulse

Update event (UPE)

PSC_CLK = TIMER_CK —|_—|_ﬂ_ﬂ_|_|_|_|_|_|_|_|_|_|_|_|_
ont_ree v X9 oK KX A X e ook oK o X X )

)

Ne
N “y " TI MERZCK 1[65586 Kk Vv N ~ Ne
PSC_CLK A Ne T Ne TI MERXx _PSCe L

o

[ i A Ne a AW Ho |

>

345



&

GigaDevice G D 3 2 F 4 O 3 X X,Y

1669 Pscvyrt of [2 ~

e o [T UUUTUUUTTUUL

CEN ]
PSC value 0 X 2
Prescaler
shadow 0 2
Prescaler CNT 0 0>®<E QQ 2 69 2
scax _ [ULUL | |

CNT_REG os X 95X ooX siX(aXoX o 1 2

UPG
Reload Pulse
) A L 0 3 [ v v
y TI MERx _CART™ W [ " v v w (0]
Yoy: He A sk T TI MERXx _CTLTU Le DI R
0A
TI MERXx _SWEVG UPG 1 Ho -~ VW o -
Ho A
TI MERx _CTLOUPDI ST Hp A
0 Ho -~ ( * T Ne ) A
1660 =% “PSC=0/2 161 :* - 7
TI MERx CAR v ¥=3W ©° ~ TI| MERx_CARE b No

346



&

GigaDevice

GD32F403xXY

! w A
1660 3t “PSC=01/ 2
TIMER_CK J_I_—I_—I_I_I_I_I_—|_|_|_—|_|_|_|_|_—|_|_|_|_|_|_|_|_|_|_|_|_|_
) PSC_CLK Uy L
SR O 0000000000000
]

Update event (UPE)

Update interrupt flag (UPIF) Hardware set_, |
PSC=2
PSC_CLK | L L L L
CNT_REG o o - X = X - X l

Update event (UPE)

Update interrupt flag (UPIF)

Hardware set\ |A’ Software clear

1661 3% -

f TI MERx _CAR v

mver e [ TUUUTU

JUNNER R REREREE

CEN

_iuuud

PSC_CLK

ARSE=D CNT_REG o @@@@ o9

Update event (UPE)

UuuyuyuuL

00000000
—

Update interrupt flag (UPIF) Hardware set ~|

Auto-reload register

ARSE =1

Update event (UPE)

120 >< 99
change CAR Vaule

CNTREG _ us fuikusKuokukokuozfh o X X2 XXX

—

=

Update interrupt flag (UPIF)

Hardware set ~al |A’ Software clear

!

Hardware set

Auto-reload register 120 99

change CAR Vaule

Auto-reload shadow register

120 99

347



&

GigaDevice GD32F403x XY
- ¥
L2 We G - ¥ Yy A W
d ” e ~ L F A
A ~ w
H W @ - - T\ A - W @ v
Ve i W e Ne A - i
TI MERX _ CHx CW v~ CHxPBF T CHx 1 E:t™= 1
T A
1662 - A
Edge Detector
Synchronizer Edge selector
o l T \ - &inverter
» D QD Q > »D Q /
Filter Based on
’—VD ’_>> r |7_.> ﬂ CHOP&CHONP
TIMER_CK o
— — - _/ CIOFEQ CIOFED
Rising/Falling Rising&Falling
Capture “
Prgg:;zer > Counter ) Register |« presclare  {«— | CILFEO
" CHOVAL™ > ITS
TIMERX_CC_INT
Capture INT From Other Channal l«—— [TIO
[— ITI1
[— ITI2
[— ITI3
CIOFED

“H” Cléx TI MERHTK -

H™ A Y 2 ! A
Y A CHx MS". y (B “HT TP
a @ " He Y e Hp A Hp 0
v A
|7Lz
W Tl MERX _CHCTODCHXCAPFELT
~H” H” - CHXx CAPALT
TP " Tl MERX _CHCTODEZHxXxP/ CAXNP
CHx P/ CHx:NP ! A
Pzt " TlI MERX _CHCTIODCHX M'S
W CHx MS ~ v G - -

TI MERHXCV b P QA

W @

CHx P a ::1
OH™ A
" TlI MERXx _CHk CV

I C Ne

CHx MS! =0 x0

348



&

GigaDevice GD32F403xXY
T a ~ TI MERx _DMAI NT[EENHXx T E
a T "y T A
n " a ~ Tl MERx _CHCTOEZHxEAN
‘ "H"0 ° TI MERx_CHxCV [ v' CHx4 F1A
CHxR F w1l : CHx OF 1A TI MERXx _DMAI NTIEOHX | E ~
T v FA
) CHxG w “ T A
~ 3" TI MERXx _ CHxH" I Ao " Hie PWM
[ ClB T1I MERXx _CHCTLIOCHO M& 2B 01 0 H"w Cl O
2 A A TI MERXx _CHCTL[OCH1 M$& 2® 170 1 H
“ 4w CIlO ! A w B - 0 =1 B A
TI MERX_CHOCV PWM v'TI MERXx _CH1CV PWM v A
A ¥ w
“T1 MERY” h-iB - - - A
W ¥ Tl MERXx _ CHx Chv/ vy v CHx COMCTL ~
@ FTy - v i A vb TI MERXx _CHxCV
vy " CHxBF 1T CHx | Er w 1T ° Cx CDEE4”
DMA A
Vr
W L] v
“ Ne A
HJ L] t

CHXx COMSEN ¥ :
CHx COMETL F /v Ko~
CHx P/ CHAx NP '
CHx BN FA
' CHx?E T a A
‘ TI MERXx _CARTI MERXx _CHxCV ¥ ‘

323
23

Tl MERKx CVy A i A
n " CER g A
166 %7 F 503 ¥ R /v v

349



&

GigaDevice

GD32F403xXY

CAR=0X (VA =0 A3

166 32 ¥
CNT_CLK m
CEN | |
onrree 00 [XonX(eX(@X osX oKt X 2K oK o9 X oK g eX(eoX X oK ssK e oK ook sk e oK )
| | |
| | I
| | |
| | |
match toggle | | \
| | |
OxCPRE ‘ ‘
match set : : :
OXCPRE | |
| | |
match clear ! ! !
e — | |
OXCPRE | |
| | |
| | |
F% H”

TI MER& ¥V n” CHx COMGTLY H Ox CPRIE ( X
% H” ) AOx CPRE Fw 7 CHXx COMCTL=Z@¥xO00
G | ’ CHx COMCTL =0 010x CP RH" Y ’

CHx COMCTL=@¥x 0 CP RIE Wy ’ CHxCOMCTL=0x03

v Tl MERXx _CHxCVv\ Y FH™ A
PWM 0 PWM 1 OXCPRE W ¥ - CHx COMGTILE 0x06

oxOw P WM 0/ PWM 1A T v Tl MERx _CHxCV

v T ooyi “OXxCPRE i1 At Ta B A
CHx COMCTL =0x®5¢ Ox CP RIE L Fw A ¥ H”
1) Y " bwWw 6 Tl MERX _CHwCV V H
A
€
a (TI MERXx, & x=0, 7)

Cor#M4 A ~DBG_CTLOT TIMERXx_HOBED T

350



&

GigaDevice G D 3 2 F 4 O 3 X X,Y

351



&

GD32F403xXY

GigaDevice
16.4.5. TI MERx (x=9,10, 12, 13)
TIT MER9 " 04001 5000
TI MELRD ‘"0%4001 5400
TI MEIR2 04000 1cCO0O
TI MEIR3 ‘044000 2000
L O(TI MERxXx)CTLO
Z ' 0x00
B v' 0x0000
"y A " 16" ~ 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G CKDIV[1:0] ‘ ARSE ‘ G ‘ UPS lupols‘ CEN ‘
B /B
15:10 G G ByvA
9:8 CKDIV[1:0] Ne
D CKDIV (CK_TIMER) b M
(DTS)H Ne A
00 fors=fck_TiMER
01 fors= fck_TiMER /2
10 fors= fek_Tiver /4
11 6
7 ARSE . a
0) TIMERx_CAR
1 3 TIMERx_CAR
6:3 G G BvA
2 UPS
) B~ Hp
0 YyWHD v* T DMA
UPGB 1
N
6 oo
1 Wi He v T DMA
N
1 UPDIS
B a He *
0 Hb 3 Hoe 0 - ~ v’ Y W Hp

352



&

GigaDevice GD32F40 3 x XY
e Hp
UPGB 1
F IV
; o
1 HD
: B 1 ~ UPGH 1 B b w” Hp~ P
Ne A
0 CEN a
o
1 a
p CENB 1 ~ a A b A
L 1(TI MERXx)CTL1
Z ' 0x04
B v' 0x0000
Ty A" 168 © 328
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G MMCI[2:0] G
w
B /B
15:8 G G BvA
7 G G Bv A
6:4 MMCJ[2:0] h L
"8 L TRGOH~ * TRGOH™ h 0 ¢ G w
000 * We BHB® ~ #Wae TRGOH™ B oy'
h " We B HPO
TIMERX_SWEVG TUPGE 1
001 ¥ Wa a Hep ~ FWaTRGOH" ~ a W'
CEN8 1
A nw o6 - 1
010 * Wa Hp ~ #Wae TRGOH™ Hp UPDIS
UPSB _
011 00 W W w " h L ¥ WaeTRGO I
100 ¥ W He ~ ¥ Wae TRGOH™ ~ Hp OOCPRE
101 G
110 G
111 G

353



&

GigaDevice GD32F403x XY
3 G G By
2:0 G G B v
DMA T a (TI MERx _DMAI NTEN)
Z ' 0x0C
B v' 0x0000
"y A~ 167 ~ 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

’ CHOIE ‘ UPIE ‘

B /B
15:2 G G BvA
1 CHOIE 0 I T a
0] 0T
1 a 0T
0 UPIE T a
0] T
1 g T
T (TI MERXx) I NTF
Z ' 0x10
B v' 0x0000
"y A " 16" " 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G ‘CHOOF ‘ G ’ CHOIF ‘ UPIF ‘
rc_w0 rc_w0 rc_wo0
B /B
15:10 G G Bv A
CHOOF 0 ¥
0 w - CHOIF B 1 - Heo P 0
v By p 1A B p 0
0] FT O
r o = T

354



&

GigaDevice GD32F40 3 x XY
8:2 G G BvA
1 CHOIF 0 I T
p 1 » O0A 0 ~ 7/ Hpe 0 B
1 0 ¥ 7/ B Dea Hpe 0 1A
0 ~ W -  TIMERx_CHOCV w 0A
0 0T ©
' 0T ©
0 UPIF T
B Ky Hp 0 p 1 b O0A
0 T 0
10 T
p HP™ (Tl MERXx _SWEVG
Z ' 0x14
B v' 0x0000
"y A " 16" ~ 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G | CHOG ‘ UPG ‘
w w
B /B
15:2 G G Bv A
1 CHOG 0 Hp O
B p I & 0" We Hp - p " 0A B
1" CHOIF B T T DMA 1t 0 ¥ T
DMA A~ 0 u - v Ev
TIMERX_CHOCV - CHOIF B w I + CHOOF B
1A
0 b” 0 Hp
1 0 0 HB
UPG Hp
B p I p " 0A B 1 f -
0 Ne A
0) Hp ™
1" HuD
L O(TI MERXx _QHCTLO
Z ' 0x18
B v' 0x0000

355



&

GD32F403xXY

GigaDevice
"y N " 16" ~ 32"
15 14 13 12 11 10 9 8 7 6 5 3 2 1 0
5 CHOCOMCTL20] CHOCOM | CHOCOM
& SEN FEN CHOMSI[1:0]
CHOCAPFLT([3:0] CHOCAPPSCI1:0]
w W W
7 .
B /B
15:7 G G BvA
6:4 CHOCOMCTL[2:0] 0 %
B H= F% H” OOCPRE ¥ *  OOCPRE_ = CHO_Oa
CHO_ ON v As ~ OOCPRE * CHO_Oa CHO_ON i}
_ G CHOPa CHONPB A
000 A % TIMERx_CHOCV b TIMERX_CNT
OOCPREbL b
001" ¥ w A vb I v TIMERx_CHOCV
* L OOCPREu A
010 Wy A vb I v TIMERx_CHOCV
* L OOCPREu Y A
011" Y A vb I v TIMERx_CHOCV -
L OOCPRE A
100 Luwv A L OOCPREw Y
101 Ly A L OOCPREwu
110 PWM 0A :: YW v 6 TIMERx_CHOCV ~ OOCPRE
" Tootuy A W v 6 TIMERx_CHOCV ~
OOCPRE 4 Y Tty A
111 PWM 1A s YW v 6 TIMERx_CHOCV ~ OOCPRE
Wy " A W v 6 TIMERx_CHOCV ~
OOCPRE w Tty A
PWM 7 ¥ C T w PWM
T~ OOCPRE T A
TIMERx_CCHP PROT [1:0]=11F CHOMS =00' ~ B b
A
3 CHOCOMSEN 0 % a
B 1 TIMERx_CHOCV a
Hp W A
0 0 %/
1 a 0 %/
1 W(sPM=1y "y " ha PWM
TIMERX_CCHP PROT [1:0]=11f CHOMS =00 B b A
2 CHOCOMFEN 0 % a
By 1 ~ W PWMO PWML  ~ wy /

356



&

GD32F403xXY

GigaDevice
¥ 0 ~ Hb A * 6 " H” buda y
CHO_O Y L " A
0 ¥ .
1 a 0 % A
1:0 CHOMSJ[1:0] 01/0
B H % b ~H” Az v
(TIMERx_CHCTL2 CHOEN B 0 B " QA
00 0 u F
01 0 W o "7 IS0 CIOFEQ;:
10 0 W "7 IS0 CI1FEQ;:
11 0 W T 7IS0 ITS:
*  CHOMS[1:0]=11 ~ TRGSB "~ B ¢ TIMERX_SMCFG
. b 5 -
B /B
15:8 G G BvA
7:4 CHOCAPFLT[3:0] 0o - L
CloO "~ H" "y v B a A
1 fsave CIO ~ H” N H~
A [ B a 7w A
a n'
CHOCAPFLT [3:0] fsamp
46b0000
46b0001 2
46b0010 4 fok_TIMER
46b0011 8
46b0100 6
46b0101 8 fors/2
46b0110 6
46b0111 8 fors/4
46b1000 6
46b1001 8 fors/8
46b1010 5
46b1011 6 fors/16
46b1100 8
46b1101 5
46b1110 6 fors/32
46b1111 8
3:2 CHOCAPPSCI1:0] 0o - Ne
2B Y= 0o - Ne A TIMERx_CHCTL2 T
CHOEN=0 ~ ¢ Ne B A

357



&

GigaDevice

GD32F403xXY

00
or
10
11

cr
<

2@ Hp
4@ H®
8e Hwp

c
<

cr
<

1:0 CHOMS[1:0] 0

L 2

Z ' 0x20

B v ' 0x0000

"y A " 16" ~ 382"

15 14 13 12 11 10 9 8

0w

(TI MERX_CHCTL2)

6 5 4 3 2 1 0

‘CHONP ‘ G ’CHOP ‘CHOEN ‘

w w w

L H* A
TIMERx_CCHP

1 CHOP 0

1 ov Y
0 Y
[CHONP, CHOP]
[CHONP==0, CHOP==0]
"% f CIXFEOb w
[CHONP==0, CHOP==1]
"% f CIXFEOw
[CHONP==1, CHOP==0]
[CHONP==1, CHOP==1]
TIMERX_CCHP

0 CHOEN 0 / a

N B CHOP | g

CIOFEO

>

FH”

PROT [1:0]=11 10

gy FH" A

B g CIOH”
CI1FEO
CIXFEO := 1

A
CIXFEO I

D C

D C

>

A

A
PROT [1:0]=11

o o
>

10 b

CHO OH~ A 0 Y
358

la



&

GigaDevice GD32F403xXY
~ - B 1a Q:: Ho A
o
T a
(TI MERXx _CNT)
Z ' 0x24
B v' 0x0000
"y A " 16" ~ 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CNT[15:0]
BB
15:0 CNT[15:0] "B |k vAQ b i v A
Ne (TI MERXx _PSC)
Z ' 0x28
B v' 0x0000
"y A " 16" ~ 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSCI[15:0]
B /B
15:0 PSC[15:0] Ne v
¢ TIMER_CK Y (PSC+1) Hp ™ * PSC
v " A
* (TI MERx _CAR)
Z ' 0x2C
B v ' 0x0000
"y A " 16" ~ 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CARL[15:0]
BB
15:0 CARL[15:0] : v

359



&

360

GigaDevice GD32F403xXY
BT gy v A
! w7 N Ve G
v Ov (°  OXxFFFF)A
0 / \; (TI MERx _CHOCV)
Z ' 0x34
B v' 0x0000
"y A " 16" ~ 32"
15 14 13 12 11 10 9 8 7 6 5 3 2 1
CHOVAL[15:0]
B /B
15:0 CHOVAL[ 15: 0 v
0 u o - B_ =yt He vA f
Y7 A
0 u ¥ - B = vAa
- v Hp A
(TI MERXx _CFG)
Z ' OxFC
B v' 0x0000
"y A "~ 16" ~ 32"
15 14 13 12 11 10 9 8 7 6 5 3 2 1 0
G ICHVSEL‘ G ‘
B /B
15:2 G G Bv A
1 CHVSEL Q B
B pQ1 0A
1 Q- v b Ev (o}
o
0 G G BvA



c’ GD32F403xXY

GigaDevice

16.5. " Tl MERXx,”™ x=5, 6
16.5.1.
(Ti mei5We6)” 18 A"y b w DAC (
[ ) L A Ty “ DMA ~ TRGODO [ DAG
16.5.2. h
A * 168
A 7P
A Coo
A~ Ne ' 168" Ty i
A - w
AT F DMA HD
16.5.3.
1664 Y p
166 4
CK_TIMER =
v TIMER_CK PSC_CLK
TIMERX_TRGO v ] Ne >
R E—

APBBUS T »l
Interrupt —M T L
I —

UPIE

16.5.4. w

Y P CK_TI MER
. Ve CK_TI MER * NN A CENP”CK_TI MER
N -~ Ne v TIMERx_PSC ~% PSC_CAK

361



&

GigaDevice

GD32F403xXY

1665p Ne w 1 °

ccrmer [ LU

CEN

update event
generate(UPG)

JuuuyuuL

Reload Pulse

Update event (UPE)

PSC_CLK = TIMER_CK

I:I

Juas

ont rec _ar XaoX asK o (X X oo o} oaX ooX oK ooX ooX )
Ne
Ne ~y " TI MERZCK 1[ 65586 K VN
PSC_CLK A Neo T Ne TI MERx _PlsC a
[ i A Ne a VW

A

166 Pscvretof [2 ~

TIMER_CK J_|_—|_

Jijigs

UL

CEN

PSC value 0

Prescaler
shadow

Prescaler CNT 0

PSC_CLK

CNT_REG “

UPG

(X oK 2

=

CX KKK X

Reload Pulse

L

362



&

GigaDevice

GD32F403xXY

TI MERXx CART™ W _
" A ‘ T TI MERXx _CTLTD

Hb A

0A

TI MERX _SWEVG UPG

Hp A

A

TI MERXx _CTLOUPDI SI' ¢
( S

FuWw o

1667 3% -

PSC=0/ 2

L
<
<

¢

1 HB

TI MERXx _CARE

[ "«
W t O s
Le DI R
- vV Y 0]
Ne )
b Ne n

ap

>

TIMER_CK J_|_

CEN

PSC=0
PSC_CLK

CNT_REG

Update event (UPE)
Update interrupt flag (UPIF)

PSC =2
PSC_CLK

CNT_REG

Update event (UPE)

Update interrupt flag (UPIF)

il

UL

E

CCC

N

Uyt

96

97

Hardware set\

|l Software clear

363



&

GigaDevice

GD32F403xXY

1668 3t

- f TI MERx _CAR v

mer o [ U UUHTUTUUUUUL

CEN _ |
PSc_cLK IR
ARSE =0
A O C €00 00000000
Update event (UPE) _|

Update interrupt flag (UPIF)

Auto-reload register

ARSE =1
CNTREG s XuaXusuekuXaaXisXizeX o X1 Xz XX se oo X
Update event (UPE) _I _|_
Update interrupt flag (UPIF) Hardware set ~_ | |‘ Software clear r
Hardware set

Auto-reload register 120 99

Hardware set ~al

120 >< 99
change CAR Vaule

change CAR Vaule

Auto-reload shadow register 120 99

A |

1o b [ TI MERXx _CTLOSP®M 1T :a Y | A
SPMT n Ho [ A A

W 1o 7 TI MERXx _CTLO a PCEN=1
a - CER®W G w1l | He 0 CER p Q0OA CEN
B p O A b~ v G A

Cor M4 A ~DBG_CTLOT Tl MERx_HOBED 7T

A A

364



&

GigaDevice GD32F403x XY
16.5.5. TI MERXx (x=5, 6)
Tl MBR 04 00OO
TI MBESR 04000 1400
L O(TI MERxXx)CTLO
Z ' 0x00
B v' 0x0000
"y A " 16" ~ 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G ‘ARSE ‘ G ‘ SPM ‘ UPS IUPDIS‘ CEN ‘
B /B
15:8 G G BvA
7 ARSE : a
0 TIMERx_CAR
1 a TIMERx_CAR
6:4 G G BvA
3 SPM |
o v A Hp 0 -
9 a A Nw Hp 0 ) A
2 UPS
) B~ Hbp .
0 Y WHD " T DMA
UPGS 1
M
5 w
1 Nt Hp v T DMA
M
1 UPDIS
B a He *
0 Hp g Hbp 0 - v™ Yy M H®
T Hp
UPGB 1
F I
5 o
1 HBD .
' B 1 ~ UPGHS 1 B bw” He~ »

365



&

GigaDevice GD32F403xXY
Ne A
0 CEN a
0
1 a
p CENB 1 ~ a A b A
L 1(TI MERXx)CTL1
Z ' 0x04
B v' 0x0000
"y A " 16" " 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G MMCI[2:0] G
w
B /B
15:7 G G BvA
6:4 MMCJ[2:0] B L TRGOH"” * TRGOH" h 0 ¢ G w
000 W @ BHB® -~ FWae  TRGOH™ ~ Boy"
h “ We B HPO
TIMERX_SWEVG TUPGE 1
001 ¥ Wa a Hep ~ FWaTRGOH" ~ a W'
CENB 1
A n o6 - 1
010 ¥ Wa Hep ~ ¥Wa TRGOH" "~ Hp UPDIS
UPSB _
3:0 G G Bv A
DMA T a (Tl MERXx _DMAI NTEN)
Z ' 0xoC
B v' 0x0000
"y A " 16" " 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G ‘UPDEN‘ G ‘ UPIE ‘
rw w
B /B
15:9 G G BvA
8 UPDEN DMA a

366



&

GigaDevice GD32F403x XY
0 DMA
1 a DMA
7:1 G G BvA
0 UPIE T a
0 T
1 g T
T (TI MERX)_|I NTF
Z ' 0x10
B v' 0x0000
"y A " 16" ~ 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G ‘ UPIF ‘
rc_w0
B /B
15:1 G G BvA
0 UPIF T
B Ky Hp 0 p I » O0A
0 T ©
1 0 T
p Hp™ (TI MERXx _SWEVG
Z ' 0x14
B v' 0x0000
"y A " 16" " 32"
15 14 13 12 11 10 9 8 7 6 4 3 2 1 0
: e |
B /B
15:1 G G Bv A
0 UPG Hp ™
B p I p " 0A 1 f -
0 Ne A
0) Hp ™
1" HuD

367



&

GigaDevice GD32F403xXY
(TI MERXx _CNT)
Z ' 0x24
B v ' 0x0000
"y A~ 167 " 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CNT[15:0]
rw
B /B
15:0 CNT[15:0] "B |k vAQ b t v A
Ne (TI MERXx _PSC)
Z ' 0x28
B v ' 0x0000
"y A~ 167 ~ 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSCI[15:0]
rw
B /B
15:0 PSC[15:0] Ne v
¢ TIMER_CK Y (PSC+1) Hp * PSC
v oo A
B (TI MERx _CAR)
Z ' 0x2C
B v ' 0x0000
Ty A~ 16”7 ~ 32"
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CARL[15:0]
rw
B /B
15:0 CARL[15:0] B v
B oy - v A

368



c’ GD32F403xXY

GigaDevice

17. 0 ~ USART"
17.1.
0 ~ USART" ! 3Wa B vy ‘ 0 " Y n
i S D  AUSART t 3~ 0 - UCLK
" PCLK1 PCLK2" Ne ¥  USARTO A
USART %o 0 y W ir v -
“SIR VY T LIPNMT oy A H Modem
b~ CTS/ RAS tLSB MSB D A B TX/ RX "y
A
USART DMAw ~ Y H* 3 UART4A
17.2. h
A NRZ% ~ Mark/ Shace
A nf HA
A - a ,
~ Ne ™ 7T TUSARTPCLK®2 [° USART1WUARRT3/ 4
PCLK4 [’
~ 16 ,
~ w1l68M wlb " [105MBAt s/ s
A n"~ Yo ‘
~ E B~ B~ B /I
~ B~ 8 98 ™
~ ¥ 0.8 1.5 2A BA
A 0O " Neza A
A pModem b~ CTS/ RAS
A DMA I vA
A LIN * A
A 1 1 r DAA
A D Yiu D FO A
A 1T 1 SO7816 \ o
~ S T=0
~ S T="1
~ i A
A H'
- bBY “ ¢ ° '
~ y C A
A t
~ 0D ' IMbu ~ RBNED IMu ~ TBED S TC

369



&

GigaDevice GD32F403xXY
" BSYA
~ ‘ " ORERR " NERTR
" FERR E " PERTA
~ ) b "CTB "~ CTSA
~ LI N LI N " LBDR
~ H I DLE "~ | DLHF
~ \ ‘ " EBF " RTFA
~ T a °~ "~ H»b v 0T A
USARTO/m/ 2: w ~p UART3/ 4 3': . New ~ 1 T w
UARTJ/ 4 '
A \
A
A ) b~ CTS/ RTS
A A
17.3. w
USART o 17. USART Th C [11 A
17.. USART
R X -
¥ 0 A USARaq ~ [
TX
| 7 Q I\ ~ Y
CK # G H oy H”
nCTS ~ ) 0 a H”
nRTS ¥ D 0 H~

370



" GD32F403xXY

GigaDevice

17.. USARTD
CPU/DMA

wdl 9P«

TX < 0 B -
SW_RX ——»
- IrDA A USART
RX ——» > I
A
G Ne -
nRTS ok L CK
ncts —>
USART L
o L "* USART
0 5 .
y Y l A\ ]
/16 - L ot - ¥ 'H
UCLK JUSARTDIV
USART —» USARTT L
17.3.1. USART
USART G B A BAUSART _CTLOTWLB ™ vy A
USART_CTLOTPCENB"~ W @ B Y b BA WILBwO #8
W BA WLB 1 Ff{Bwy BAUSART _CTLOTPM ¢ B
A
17. USART (8 B 1A B)
A 3
B
" [ oo | bl | btz | b3 | bitd | bits | bie ]| bit7 | Stop .
1 B
— A B B,_
0 T-A By USART_CTLITSTB[A:0]A
172.A B
STB[1:0]| A B N w
00 1 Y,
01 0.5 \
10 2 %USART yi L
11 1.5 \ 0
W@ T B w 1A b USART A

371



‘B’ GD32F403xXY

GigaDevice

A B @V T AUSART D UCL K - 0
- _ A
17.3.2. 0
Ne Walé o1 No 4B NeA 0 a
Ne v A i Ne Ne © aUSART
* %o A
Ne " USARTDGbLYV i noo
USARTD RS ~ 1717

161 Baud Rate
o~ 16

1. USART_BAUD v [USARTDI YV
X USART_BAWMDZ1:0 NTDIVE83) FRADI V=0Xx3IA
UASRTBBSY + 11363 3 Ag 1

2. USARTDIVYWSART_BAUD v’

X UASRTBBU. BRTDI Veg ok
16*3025.92 6 YFRADIGVGES A
USART _ BAWMMIAE 6
S FRADI V=16 ¢ B v [ NeA
17.3.3. US ARDIr
USART_CTLO O a B TEN B 0 I Mbw )
W TX O AT X Ty USART _CTL3TTI NV A
I CK FA
TENB O wi FWae ATEN 0 T b7 Y B A
;! " TBE wu A USART_STATQTBES® ~ Y b
ED @ "M Q" USART _DATAA Q" USART_DATA TBE
0A USARDATA™ B ~ B p 1A Wao
Q" USART_DATA ® -0 v~ |6
b [D B TA Q" USART_DATA ~ 0
“TBE B A 1o [0 B A
X W 0 ¥ ° §fTBE B~ HUSART_STATQTG®

ap

1A USART _CTLOT T a4 P~ TCIrm1i w T A

173. USART ¥ USARIT A b YN '
1. USART_CTLOT BUER” - a USART
2. USART_CTLO WL ’

3. USART _CTLITQSTB[A:0]A B ’

372



&

GD32F403xXY

GigaDevice
4. " H USART _CTLZ2Ta DMA DE NST™
5. USART _BAUDT ’
6. USART _CTLOT TEN’
7. TBEB’
8. USART_DATAQ
9. DMA a 0 Ve 7-8
10. TC=10 A
173. USART
TEN J DMA DMA DMA
» Qdata0 b Qdatal| o Qdata2 |
“/ USART_ TDATA »‘_'/ USART_ TDATA »‘_‘/ USART_ TDATA
USART_DATA X data0 X datal data2
g D >l 0 >ie 1 >l >
HEERERRRRRRERRERRRREEERREENE
TC p B —b‘_ﬁ
USART " v w HoJE TCBPRAQ USART_STATPK
USART_DATIAC OA H (DENTE1) T®@Oo 3 TA
17.3.4. USART
" USART a ‘! '
1. USART _CTLOT BUER” a USART
2. QUSART_CTLO WL ’
3. USART _CTLITQSTB[A: 0] A B :
4. 2 H USART _CTL2Ta DMA DENR™
5. USART _BAUDT ’
6. USART _CTLORERNA
a [ e I B A W @ Tw
= iy A
[ @ “"USART_STATQ@ RBNEB" LUSART_CTLO
T T a BRBNEI Ev“ T A USART_STATQ Y
A
p_ Y USART_DATA DMA ) [ Ab
DMA - USART_DATA Wa b Ty RB NEA
T° a RER b |- wk A
T 522 @ v T By A 3e T 2
3au 0 B w0 1 wlA 3a T Ve vbiTHeb
b B~ BY E B A B~ * " NERR g DMA
BUSART_CTLZTERRT Ew" T A

373



&

GigaDevice GD32F403xXY
1 74. Ve B
< We B >
RX
160 S N N N L N N N N A A A AR A
rrrrrrrrrrrrrrrT
\—B/
BUSART_CTLOT PCEMNa E W W @
E v® ib [ E B A b “USART_STATO
TPERR B A “wUSART _CTLOT PERRA'E ™ T A
A 8D TRX w0 ° " USART_STATQFERRSB A
a DMA PBUSART_CTLZIERRBE * T A
[ W * RBNE - bw U IMTA
USART_STATOT ¥ B ORERR B A a DMA B

USART _CTLZTERRBE BRBNEIE T A

- ao

T ey "~ NERRa "~ PERRA " FERR ¥
" ORERR t NERBPERBFERRORERR RBNE B A a DMA
RBNE © ) a a F U A
17.3.5. DMA I v
W i Y DMA © [ IMA BUSART_CTL?2
TDENPT Yya DMA -~ BUSART_CTLZIDENR yYa DMA A
DMA ¢ USART ~ DMA t PSRAM [USART I vA
1 7. DMA USART 0 A

374



&

GigaDevice

GD32F403xXY

175. DMA USART b

USART_STATT TC 0

A
USART_DATA 4w DMA
A
p SRAM W
DMA
A
D W DMAD
A
DMAT 1 ST a v B

a ¢ USART DMA

TC B
D “USART_STATQTC® 1A USART _CTLOT
TCIe- * T A
DMAGUSART ~ DMA C v [ PpSRAM 1 76.
DMA USART A USART _CTLZTERRBE
I USART _STATQ B FERRORERRNERR B YT A

375



&

GD32F403xXY

GigaDevice
1 76. DMA USART
USART_DATA "
DMA
\
p SRAM
DMA
\
D W DMAD
\
DMAT 1 R - B
\
a ¢ USART DMA
USART | [*DMRAR “DMA Y D T A
17.3.6. ) L
) Lw nNCTSnRTS A USART _CTL2TRTSBN 1
a RTS ° USART_CTLZICTSEN1 a CTS A
177.4a USARH ) L
X RX
X ncTS nRTS RX
USART 1 USART 2
RX X
RX nRTS nCTS ™
RTS
USART FNRTS o6f [ A W “nRTS
Ny Y 0 0 N A v " nRT® -
Y USART _DATA A

376



&

GigaDevice GD32F403xXY
CTS
USART nCTS _ “yb A USART _STATQ
TBE Of n CTuSy “ 0 0 A D © nCTH { u “ 0
W 5 0 A b A
178 L
RTS
nRTS 4
R o] 1 |A p 2 |A
B B
CTS
nCTS
USART_DATA | 2| | 3|
2 A g z
™ 1 Ja el | 2 |A Le | 3 JA
CTS L a ° nCTS H 0O . “USART_STATQCT Sy

1A USART_CTLZ2T CTSBE B~ ¢° T A

17.3.7. H
HT" @USART W @ A ciWe - R X
Y Ay i oy USART_CTLOTRWU
B 1laWe USART A
USARTG v B bw BA o ¥y R WU
USART
“USARTY p Y WH T W ' \ A
a USART RX [  pw RWU
Tt ¥ " P USART_STATQI DLE®w 1A
USART_CTLOTWM B~ By Y B A By
1 W A V4 LUSART_CTLIT ADDRJ[ 3:
 pw RWU ° ¥ A [ USART "RBNE B A
" YL USART_STATQ@ O0A Y48 LUSART _CTLIT
ADDR[8B: 07 »pw BRWU ~ A " 1" RBNEw B A
iy Y bA E A USART _CTLO
TPCEMN B A B Y B i o B W A
17.3.8. LI N
USART_CTL1 LMENB Y™ g £ A

LI'N W USART_CTLITCKENWL STB[ Rt OBART_ CTSLC2EN

377



&

GigaDevice GD32F403xXY
HDE'NlI RBN 0A
0 Ve G\ b 0 A USAR_CTLO T
SBKCMB ~ USART WeA B w 0 1a0A
w n G USART A ~ Y B 37y
D TAUSART _CTLITLBLENY A R X
[ ¢ 6 b O(LBLENZ@®O LBLEN=Z11%& 0
USART _STATQLBDF A USART_CTLITLBDI EBR” * T A
1 79. Vi v 0 N USART v
[Weno i FERRB A
1 79. "
] 0 : i 2 i
R HEERENEERRENENERED [LLITTTTIT]
FERR la |
USART_DATA X 0 X 1 X 00000000 X 2
LBDF |
1710 D T - 5 D T ko
0 " FERRP A
1710 D T
] 0 1 2 i
RX HEEREERRENERERERE LITTTTTTTT
FERR le '|
USART_DATA X 0 X 1 X 2
LBDF
17.3.9. H
USART h VW nt v H™ "y BUSART_CTOKIEN g
A MW" USART _CTIMENUSART _CTSICENHDEN REN
OACK DbDuwUSART 0 ¥~ TEN g - A
B A BD " bwt CK ¥ I AUSART _ CTCLLIEEN
v B° B0 H° #AUSART _ C TCLPIF _
W@ H @ AUSART _CTOPB _ USART
7 A
CK ¥ USART _CTLITCPLCPHCLEN_ A »  USART
~UENZ0 "y i un vA
USART _CTLOTRENSB" b b ¥ b A
- K v A

378



&

GigaDevice G D 3 2 F 4 0 3 X X,Y

1711 W USARTPD

RX
TX

USART
“~h ~ ~ -

A
BV

A 4
?

CK

A 4
!

1712 -b8 t USART H " CLEN=1

- s~

CKPN(CPL=0.CPRZ0) K, A L A L A L A LA L A1 £ 1
ckpnPL=t, cPH=0) Y ¥ I v v v v v [ v [

CKPEPLO.CPHY [y v v ¥ v v vl v
CK pin (CPL=1, CPH=1) 4 4 4 4 4 4 4 4

h ¥ | » [bito | bitt | bz | bita | bitd | bits | bie | b7z | A
B
h - [ bito [ bitt [ bit2 | nwita | bita | bits [ bite | hit7 |
17.3.10. \'4 "1 rDATSI Rw
Y w P USART _CTL2TI REN A |1 r DA 1~
USART _CTL1 LMENSTB[1CREMN USART_CTL2 HDENSCEN
B 0A
|l r DAV USART SIR L~ L H~ LED ©
- 0 USART A ¢ - 6115200

1713 |1 r DA SI R ENDEC

b |
|
|
- - RX |
RX 1. Bl T
B |
0 |
) |
USAOROT IREN | LED
|
X _ ‘ |
L 0 X
—»
L
1
|
|
SIR
|
|

379



" GD32F403xXY

GigaDevice

I r DA TX LRX b ATX Wy “RX W A
I r DA G | | 1 ) I~ RTRA™ ~ q | OLAT |
VWab 3/ ABr DA [ GWaelePSC I A I
G 1p ¢ 20PSC "I r DA ~ [ A
Gl rD&R AT v ° Il r DA SI R EWNDEC b A

174 1|1 r DAL

™ . [ o[ 1o |1 1o o o1 o [AeGes
- B | A | S | — | ] [ —

" Ut IR |
RX . 1 o | 1 0 11 0 0 0] 71 | of A s

USART _CTL2TI RLP™ yaSIR b vw N AD
P CLN¢ [ v " ANe USART_GP TPSC[ 7: 0RATX
I Tyuvw 30A b L |l r DA A
17.3.11. A f{ H
USART _CTL2 HDEN "~ ya AT A
v H W~ USART_CTL1 LMENCKEN USART_CTL?2
SCENI REBN A
AT 7. H T X R X Lp [ “"RX bPag ATX
Y T OHI P A
17.3.12. V"1 SO7T816
\ W H v | SO7 816A S T=0 S T="A
USART_CTL2 SCEMN 14" g \ A \ W USART_CTL1
LMEN USART _CTHDXENI REN 0A
CKEN B USART CK \' ¢t We PCLN¢ | ANe
" USART_GP TPSC[4: BLK 7 u VoL A
\ woAT H A b \ T T X Ny
i T URS L I A \ ! W'l
B+9 B~ 1 E B~ +1A58 AT TO.e5A B W A BA

380



c’ GD32F403xXY

GigaDevice

1715 1 S03816

S 0 11234567 P

ISO 7816-3

pv)

S|]0[1]2(3|4]|]5(|[6 |7

.5 bi bi
ISO 7816-3 . o
" T=7
G b 7! T B [ TX D v @
Y fTC B USART_GP GUAT[7:0] W A
\ 7 W A By ~p G ©“ GUAT[ 7v 0]
Wwl SO7816 CGT1A G i TC L v~
[ v ~TC BA
USART v [ E TT X A B Wa b pv-
VO WeNACHK A Y “USART- OSCRTNURK © s
v ~ 2 .B5 A W 0 T A B A 0 .
[ NACK " USARTWA 0 ~ BAUSARTW NACHK bDwu
B A
USART v s ( T TX A 8 Wab
pw VA \w [ NACK™ A Vvt B A [
" RBNE DMA bw A s \ 0
A 0 e irv SCRTNOM™ [ ,
" USART 0 NACK @ w E A USART_CTL2
T NKENB™ ya NACK A
\ b A
"~ T="1
T=1 " USART_CTL2 NKEMN " 0 A
C v\ o0 ) USART _RT BWT 11y
RBNEIFEA « ‘ 1 "HA @ [ = C Vo
“"USART_STATIRTF B A LWUSART_CTL3TRTIBE
v T A HIF [ e ~tw RBNE A DMA !
0 v 34 W P a DMA
W @ [ "RT[23v0] CWT "-11a He
N A RT[23:®8] VA © "USART_STATIRTF
B A
USART @ [ e USART 0 R -
0 TBEzZM H Boc V0¥ 2 @ " N~ @V 0



&

GD32F403xXY

GigaDevice
“USART_RTBL[ A: 0] Lo [ vVBL[ 7:A0] + 4
[ v "USART_STATTI BEBFB A LUSART_CTL3
T EBIBE w° T A 0 " RTFB A
a DMA - HF e W v: 0 X Bu =
Qv [ @ Ty WeT A " VI Iy & e by
A
ba DMA ~w & EBF TBL[7: ® w v 0 x AF
[ 2@ - vy Q" [BL[ A: 0]
!l)
\ A H UH i A
YL v B D TX | | 10 E A
"W USART_CTL3TMSBF DI NV 40A
i T B D~ TX | | or E A
"W USART_CTL3TMSBF DI NV u 1A
17.3.13. USART
USARTT Hwp 173. USART
173. USART
T H» Hup L a Lp
0 TBE USART_CTLO TBEIE
CTS CTSF USART_CTL2 CTSIE
) TC USART_CTLO TCIE
[ Ty 0 RBNE
USART_CTLO RBNEIE
[ ORERR
[ IDLEF USART_CTLO IDLEIE
E PERR USART_CTLO PERRIE
LIN I71“ [ LBDF USART_CTL1 LBDIE
RTF USART_CTL3 RTIE
0 EBF USART_CTL3 EBIE
NERR ORERR FERR USART_CTL2 ERRIE
~ DMA g
0 T H T He T A Kv RUSART
L" WeaeT Ab p" Yy WeaeT F eT HpA

382



&

GigaDevice G D 3 2 F 4 0 3 X X,Y

1716 USART

IDLEF
IDLEIE

ORERR
RBNEIE

PERR
PEIE

FERR

NERR
ORERR ERRIE—]
DMA —

LBDF
LBDIE

D USART_INT
RBNE
RBNEIE

e 1 —
1

OR

.

TBE
TBEIE

CTSF
CTSIE

383



&

GigaDevice G D 3 2 F 4 0 3 X X,Y

17.4. USART

USARTO " 0x4001 3800

USART "0x4000 4400
USART "0x4000 4800
UART ‘"0x4000 4CO00O0
UARA ‘"0x4000 5000
17.4.1. 0 USART _STATO
Z ' 0x00
B v ' 0x0000 00CO
7 ~ 32" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
¢ |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G ‘ CTSF ‘ LBDF ‘ TBE ‘ TC ‘ RBNE ‘ IDLEF ‘ORERR‘ NERR ’ FERR ’ PERR ‘
rc_wo rc_wo r rc_wo rc_wo r r r r r
B /B
31:10 G G BvA
9 CTSF CTSt |
2, USART_CTL2 TCTSENB~ nCTS ~{. =~ B )
B A 2 USART_CTL2 TCTSIER” * T A
B p OA
0 nCTS i A
1 nCTS o t. A
B UART3/4 A
8 LBDF LIN A
USART_CTL1 TLMEN B~ [LIN A  USART_CTL1
TLWLBDIE B# - * T A
B p O0A
0 [ LIN A
i\ [ LIN A
7 TBE 0 Iy A
: B 0 0 B * B 1A USART_CTLO T
TBEEE B * T A
B P 0 Q~ USART_DATA 0A
0 0 ITMbu A
10 v A

384



&

GD32F403xXY

GigaDevice
6 TC 0
; B- B 1A TBE B~ 3 0 B 1A
USART_CTLO TTCIE & * T A
B p O0A
00
10
5 RBNE Il A
v [ B B 1A USART_CTLO
RBNEIEB B v T ¥ A
p~ ¥ B Q0  USART_DATA B 0A
0 Ivu A
1 IMbu A
4 IDLEF
W@ p°  RX [ © B 1A USART_CTLO
IDLEIEB B w T " A
D ( USART_STATO P USART_DATA B A
Y [
I [
3 ORERR ¥
RBNE 8 N USART_DATA [ B -
B 1A USART _CTL2 ERRIES B w T A
D ( USART _STATO P USART_DATA B A
0 [ F A
1 [ F A
2 NERR
. RX [ B B A USART_CTL2
ERRIEP B w T A
p ( USART_STATO P USART_DATA B A
0 [ A
i\ [ A
1 FERR
A 8D T° RX [v. ~ B B A
USART_CTL2 ERRIEP B w T © A
p @ USART_STATO P USART_DATA BA
0 [ A
1 [ A
0 PERR
[ B b vb B BA
p ® USART_STATO P USART_DATA B A
0 [ A
i\ [ A

385



&

GD32F403xXY

GigaDevice
17.4.2. " USART_DATA
Z ' 0x04
Bv' H
7 32" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
\ B
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G DATA[8:0]
I\
B /B
319 G G BvA
8:0 DATA[8:0] 0 v A
oY Q B o - B 0 A
a =~ E © 0 (o} - B~ 7B 8 0 _
6 USART_CTLO WLB ~ BOA
17.4.3. " USART_BAUD
Z ' 0x08
f v ' 0x0000 0000
7 (32 A
a USARTUENZ1"b Q A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| c
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ INTDIV [11:0] FRADIV[3:0]
w w
B /B
31:16 G G BvA
15:4 INTDIV[11:0] Ne NeA
3:0 FRADIV [3:0] Ne NoA
17.4.4. L 0 USART _CTLO
Z ' 0xoC
P v ' 0x0000 0000

386



&

GD32F403xXY

GigaDevice
7 ~ 32" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| ¢ |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G ‘ UEN | WL ‘ WM IPCEN ‘ PM ‘PERRIEI TBEIEI TCIE ‘RBNEIE‘ IDLEIEI TEN ‘ REN | RWU ISBKCMD‘
w w w w w w w w w w w w w w
B /B
31:14 G G BvA
13 UEN USARTa,
0 USART
1 USARTq
12 WL
08 B
' B
11 WM C
0
1 \
10 PCEN La
0 L
t L a
9 PM
0 E
1
8 PERRIE T a A
B 1 USART_STATO TPERR B “ T A
0 T A
' T a A
7 TBEIE 0 vy T a A
B 1 USART_STATO TTBE # “ T A
0 0 v T A
1 0 M T a A
6 TCIE 0 T a A
B 1" USART _STATO TTC B ¥ T A
0 0 T A
1 0 T a A
5 RBNEIE v T T a A
B 1" USART_STATO TRBNE ORERR # * T A
0 Il v T T A

387



&

GD32F403xXY

GigaDevice
1 Il T T a A
4 IDLEIE IDLE T a A
B 1 USART_STATO TIDLEF B8 ¥ T A
0 IDLE T A
1 IDLE T a A
3 TEN 0 a
0 0
1 0 a
2 REN a
0
i\ a
1 RWU C T
p~ Y B 1la USART -~ - B 0 USARTA
n wm=0""~ [ v B p O0A
n wm=1" "~ [ Wa y T B p 0 [ Wa
\ ) o 1A
0) G b A
1 G A
0 SBKCMD 0
) 0 B 1A
D p OA
0 0
1 0
17.4.5. L I USART _CTL1
Z ' 0x10
f v ' 0x0000 0000
7 ~ 32" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
\ e
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G ‘ LMEN ‘ STB[1:0] ‘ CKEN ‘ CPL ‘ CPH ‘ CLEN ‘ G ‘ LBDIE ‘ LBLEN ‘ G ‘ ADDRI[3:0]
w rw rw w w rw rw rw w
B /B
31:15 G G Bv A
14 LMEN LIN a
0 LIN A

388



&

GigaDevice GD32F403xXY
1 LIN g A
13:12 STB[1:0] STOPS
00 1A B
01' 0.5A B
10 2A B
11 15A B
6 UART3/4 - 1B A B 28 A B A
11 CKEN CK a
0 CK
1 CK g
B 6 UART3/4 A
10 CPL
B  CK A
0 CK b 0 G wv A
1 CK b 0 G A
B 6 UART3/4 A
9 CPH B
B  CK B A
0 @ W @ A
1 H @ W @ A
B 6 UART3/4 A
8 CLEN CKH”
B ) CKH” A
0 88 T 7¢CK 1" 98 T 8 CK I A
1 88 T 8 CK II” 98 T 9% CK I A
B 6 UART3/4 A
7 G G BvA
6 LBDIE LIN H” T a A
B 1" USART_STATO TLBDF B T A
0] H” T A
I H” T a A
5 LBLEN LIN
B A
0 108
1 118
4 G G BvA
3:0 ADDR[3:0] USART
\ T wMm=1"~ [ Y B LADDR[BOlVbB ~
USART v ~ ' [ v B b ADDR[3:.0]v )

389



&

GD32F403xXY

GigaDevice
USART w A
17.4.6. L Z USART _CTL?2
Z ' 0x14
B v ' 0x0000 0000
7 ~ 38" 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 ‘ CTSIE ‘CTSEN ‘ RTSEN‘ DENT ‘ DENR ‘ SCEN ‘ NKEN ‘ HDEN ‘ IRLP ‘ IREN ‘ ERRIE ‘
1\ 1\ rw w rw rw I\ rw w rw rw
B /B
31:11 G G Bv A
10 CTSIE CTST a
B 1" USART_STATO TCTSF B T A
0 CTST
1 CTST a
B 6 UART3/4 A
9 CTSEN CTSa
B ca CTS » Lw A
0 CTS » L A
1 CTS » La A
B 6 UART3/4 A
8 RTSEN RTSa
B Gca RTS o Lw A
0 RTS » L A
1 RTS » La A
B 6 UART3/4 A
7 DENT DMAD a4
0 DMAD A
1 DMAD a A
6 DENR DMA g
0 DMA A
1 DMA a A
5 SCEN \ a A
B Ga \ A
o) \ A

390



&

GigaDevice G D 3 2 F 4 0 3 X X,Y

1 \ a A
B 6 UART3/4 A

4 NKEN \ NACKa A
B 6 \ E 0 a NACKO A
0 ¥ b0 NACKA
1 F 0 NACKA

B 6 UART3/4 A

3 HDEN v a
B g Ai A
0 Af
1 AT a
2 IRLP IrDAY w
B 6w IDA vow A
0
I vw
1 IREN I'DA &
0 IrDA
1 IrDAg
0 ERRIE T a
DMA " DENR=1" g - B 1" USART_STATO T
FERR ORERR NERR B “ T A
0 T A
1 T a A
17.4.7. G Ne " USART "GP
Z ' 0x18
f v ' 0x0000 0000
7 ~ 32" 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
GUAT[7:0] PSC[7:0]
w w
B /B
31:16 G G BvA
15:8 GUAT[7:0] \ n G v A
TC B GUAT[7:0]e A

391



&

GigaDevice GD32F403xXY
B G UART3/4 A
7:0 PSC[7:0] a_ USART IrDAY w - B ~ PCLK1/PCLK2" Ne
Ty w Ne A
00000000 G i b Q" VA
00000001' 1Ne A
é
11111111 255Ne A
IrDA - PSCG 00000001A
\ - PSC[4:0] & ~ APB1/APB2~ \ Ne
A Ne W PSC[40] v HOA
00000 G b Q" VA
00001 2Ne A
00010 4Ne A
é
11111 62Ne A
\ W PSC[7:5]G A
17.4.8. L 3 USART _CTL3
Z "0x80
Pv' Ox0000 OOOO
UART3 A4
7 " 38" 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
‘ | MSBF‘ DINV‘ TINV‘ RINV‘ G ‘ EBIE‘ RTIE‘ SCRTNUM[Z:O‘ RTEN‘
W orw rw rw rwo orw " w " w
B /B
31:12 G G BvA
11 MSBF B
B 6 0 A
0 o /1 - ve o EA
1 o /- B kA
USART a ~ UEN=1" ~ WB b QA
10 DINV BT
B G 1] B A
0 BH" v T A
1 BH v T A

392



&

USART g ~ UEN=1" ~ WP b QA
9 TINV X i A
B 6 X A
0 TX H vy i A
' TX H' v i A
USART a ~ UEN=1" ~ W8 b QA
8 RINV RX i A
B 6 RX A
0 RX H v i A
' RX H'v T A
USART a ~ UEN=1" ~ Wbk b QA
7:6 G G BvA
5 EBI E T a PA
B 1" USART_STATTIEBF B8 “ T A
o0 T A
1 T a A
4 RTI E T a PA
B I USART_STATIRTF B ¥ T A
0 T A
1 T a A
3:1 SCRTNUMJ[ 2: v A
\ 7/ 0 A
0 - W "y 0 SCRTNUM A W i}
SCRTNUM+1 ~ FERR B A
° USART e Ty SCRTNUM+1 A W@
BbY H®” SCRTNUM+1 ~ RBNEB PERRS B A
B woxo ~ D M " bw 0 A
0 RTEN a A
B 6a USART A
0 w A
w a A
17.4.9. " USART "RT
Z ‘' 0x84
Pv' Ox0000 O0OOO0O
UART3 R4
7 ~ 32" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
BL[7:0] RT[23:16]

393



&

GD32F403xXY

GigaDevice
rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RT[15: 0]
rw
B /B
31:24 BL[ 7: 0]
"B G v T=1 - A v G6H +
No ~ 1-LEC/2-CRC™ i 1A
av’ Y ! "6 C i} " e
v W @ 7 W A \ ¥~ TBE=0 ~
0
(. h~ REN=0 - USART_STAT1EBFS Q
0~ 0A
23:0 RT[23:0] v
B G v™ Y B A
% N W @ * RT P~ [
B~ USART_STAT1 T RTF B A
\ T ey CWT BWTA T C
W @ B A
BTy b QAX Ve [ RT " RTF  w
BA & @V~ Qwn A
17.4.10. I USART STAT1
z ‘0x88
By'" 0x0000 00O0O
UART3 R4
7 ~ 32" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G | BSY‘
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G ‘ EBF‘ RTF‘ G ‘
w0 w0
B /B
31:17 G G BvA
16 BSY
USART W B A
0 USART A
1 USART A

394



&

GD32F403xXY

GigaDevice
15: 13 G G BvA
12 EBF
B c - "6 G BLEN+4 BA
USART_CTL3 TEBIE & “ T A
p~ ¥ Qo0 B A
o) Hp o A
' Hep O A
11 RTF
B RX RTv B A USART_CTL3 T RTIE
5ot T A
p” ¥ Qo0 B A
0) Hp o A
1 He 0 A
10:0 G G BvA

395



&

GigaDevice G D3 2 F 4 0 3 X X,Y
18 o o~ 12C”
18.1.
I 2 - b, 3 % H y L oo~ 6 MCU
| 2C Al2C a H Y Y, SDA y SCA
| 2 Co vl 2T - Yi + "1 CRC w
a SMBU0O s ~ PMBUOs ~ h 12C
Al 2 GCo 3 DMA =~ i CPU A
18.2. h
A | 2C A i o
A W o h w 7 L w
A ht H [ D
A 78 1
A | 2 Ch
A " 100 KHz "~ 400 KHz + " 1 NHZ™”
A ¢ n” SCh~ v’
A DMA
A 1l SMBus 2P.MBUS
A HeT wio T Ho T °
A 7 PET ~ A
18.3. w
| 2C P 181.1 2C A

396



c’ GD32F403xXY

GigaDevice

18.12C
PEC C )
CRC
SDAL——> sbA L B
SCLE—> scL L 0 . @
ke N o<
MBA<—— [ L g y
L
y b )
DMA/T
18. I|2cC " a £ |1 2C -
0 0 (
C
h A D - H” D
c h
h eh "y b H F " L
H @ H H~
Wah L Y7 Weaeh H ~ f
[S2]
h H b
18.3.1. SDA SCL
2C H o 'y SDA y SCL A [ H
e P H ASDA scL i v Ve 3 [ A
T H A ¥ Ty ot
bw A 2C:: % Wy [100 Rbit/sW y [400 Kbit/s
| 2C_FMPCFG[T FMPEN B + W~ 1IMbiA/sl 2C
Ty b " CMOSNMOST D~ 606 616 b
“ 0 _6 Voo A

397



&

GigaDevice GD32F403x XY
18.3.2.
H” SDA:: A~ H* SClv R
SDA [ 182. A @ D W a I A
182.

SCL / /_\

18.3.3. A H~
D cWe START cWe STOPG 18. A H”"A
STARMT H4 - SCl " SDA::¥F Wetr [V ASTOR"
Hu” SCly “SDA:I:F WaecrV | A
1 83. A H”
START
SDA \
SCL \
STOP
SDA
SCL
18.3.4.
Hah 7y 3t D - ' L _ eh &
L D T W ® AY h Vb
® LA
SCL b A SCL [v® wa b {
y “ FF h (N " waSCLG [
ca 184 AP 3 Wa GV Y @
v ® bw iSCL A SCL v pG v A
v Py -~ A
1 &4
CLK1 \ t\
/lf waitﬁl( count |
CLK2 \ / \
scL \ / \

398



" GD32F403xXY

GigaDevice

18.3.5. =)

® W W _ h N LI Ae bt " A

7 Rh "y "D Ajqeh START G p
Y W START - "N e  _ e h D A

® B Ny We @ * SCth “ aeh SDA 0

A BA Hah D o n -

H wbD b¥ A Waeh 0 P [SDA wvY 1t w
@ SDAZ *° 3 Waeh ¢ D A
18. SD#

SDA 1 0 1 0
/S S S S
18.3.6. | 2C
@l 2C " b L ~LcDpD - o W
£ VR T 3" bu A
| 2cC [12C:: START H ~ C it H oW o
[ " D ~ Y Ha 1 2C 0 Wea
~ ACK ' 0 A - D
s 7 11 2tC W e " 0x00 Al 2C 78 10
A
| 2HC * START STOW W D v ¥ * scL A
18. B7 | 2C
Ll o] <] e P i A
D " N+la
I:I h t 0 I:I r h 0
18. RO | 2C “h 0 ~
| | T e |W(0)|ACK|[ Ha |ACK| 0 |ACK| b | N |ACK|A |

1 1 11 0 x x

H-o0 O

D" N+le

399



&

GD32F403xXY

GigaDevice
18. A0 |l 2C " h ~
| |[ e W(0)|ACK|[ e ACK| |( ve |R(1)|ACK| 0 |ACK| b | N |NACK|A |
1 111 0 x x
D N+le
D h [ D [ h 0
18.3.7. )
Wel2C b LCD* =~ 7 buiea Y o We O Ty © 3
0 A s o / MNg | 2C 3 Nou D h t Ah
A ‘ D * H” - K v t A
b 1 2C h t - " yb - “12C yWa '
A h 0 ’
A h ’
A ¢ © ’
A ¢ A
I 2C Y:is A BY “12C b VA ) al 2c¢C
0 WeSTARITH "1 2icwh P | 2C::0 STOW
| 2id A
t o W »
18.c 0 1@ - T v 0 ) Y
" b’
1. O B a | 2cC A l2Cc_CTL1 ~ G
| 2C Aag Y “12cC C - 2C :: START
~ A
2. [We START | - "y 78 37"y 10 “12cC
p | 2C_STATO ADDSENDIT B ) T © 0
B " b | 2C_STATO | 2C_STAT1 ADDSENA
10 T2 P" WeSTARD Ve [12C A
C [START H oW ADDSENDI1A » " Y
| 2C_STATO | 2C_STAT1 w ADDSENA
3. | 2C 0 g B | 2C_DATA ~
TBE 1A » TYQT U [ 2C_DATA » TBE
0 wQ" 1 2C_DATA 4 7P B A B
R"12C ¥ [I2C A
4. Ve 0 T YQ ne [l 2C_DATATBE 0 w
| 2C_DATA B b A
5. W e 0 H ~ TBEP e YQ e [I 2C_DATA
TBE 0A H “kKv RTBE T w o - b Ty

400



&

GigaDevice

GD32F403xXY

B

6

p Q0[ AERR

0" Ve [I 2C_DATAA
6. P H @ 0 P 0Q W@ [I 2C_DATA TBE
H Pb TBE ATBEw p H @ 0 T
ST oW~ 0A
7. I 28C " | 2KC bw [ W @ 0 - W @
“12(C AERR "y Y D 0 A
By B A
18.n i ~ 108 ~
12C P Y p b
1) A .
h " START
h 0 Header
t O
h 0
t 0
_|—»| ADDSEND }
h 5" START I—»|2) ADDSEND |
h 0 header
t 0
W ADDSEND | '
oL ¢ v I—»|2) p ADDSEND |
| TBE I—\—b 3)Q~ 1 [
12C_DATA
[ _1& 0" 2 I
h o | 12C_DATA
) ] |—'| TBE | 5o 3 [
I b 12C_DATA
_L,| |
TBE -
| Q" x [
v N-2e g 12C_DATA
h |
|—»| TBE
J 6)Q~ N [
) N-la g 12C_DATA
h 0
_l—»| TBE |
[ N e
h b |
|—'| AERR
h A ) ' I—»|7) AERR
_I—»{ TBE |

401



&

GigaDevice GD32F403xXY
12C P M p b
1) pA .
h ™ p~ START
h 0 Header
C oy
h 0
t 0
_|—»| ADDSEND |
h p" START Ly2)  ADDSEND |
h 0 header
t 0
_Lb| P ADDSENDI -
SsCL ¢ v | Ligwp ADDSEND |
TBE |—| 30" 1 [
12C_DATA
L 0 _1m Ha- > [
h v | 12C_DATA
) ) I—b| TBE I 50 3 [
k1 p 12C_DATA
|
_L’| TBE | 9" x [
L 0 l!\l—2rn 12C_DATA
h 0 |
L’| TBE | oo N [
t v Nle 12C_DATA
h 0
_Lb| TBE |
Lt 0 N @
h b |
h A ) AERR ' |—»|7) AERR
_I—b{ TBE |
C W »
1810 “1@ T ! Y P Y
7 b’
1. ® b a | 2cC Tyl l2Cc_CrL1 ~ G
| 2C Aa Y “12c C - START y i A
2. [ START H™ 76 10 H “12Co I 2C 0
ADDSEND1I B ) T ) ! [A)
| 2C_STATO |l 2C_STATI1 ADDSENA ADDSEND 0
1 2cC | 2C A
3. [ Ve "RBNE » I » y 01 2C_DATA Wea
Ny R B NE3 0A
4. kv RRBNE I 9 Yrl 2C_DATA 0Wea A
5. [ W "RBNE I »  y A
6. | 2C [1 2C::WeaSTOW" ~ STPDET I » ®w | 2C_STATO
PQl 2C_CTLO STPDERA

402



GD32F403xXY

18 0n 108 ~
12C P u p b
ho” b~ START 1) 4 .
h 0 Header
t 0
h 0O
t 0
_|—>| ADDSEND |
SCL ¢ ¥ I—v|2) ADDSEND
h 0 le
t 0
|
|—>| RBNE
|
b b~ |—»|3) 0o 1
_L,| |
RBNE
|
h © Na L’|4) v X
t 0 I
|—>| RBNE -
h A ) ' I—v|5) b N
—|—>{ STPDET I
I—'|6) STPDET
12C P u p b
h * p" START D e4 .
h 0 Header
t 0
h 0
t 0
_|—>| ADDSEND |
SCL ¢ ¥ I—v|2) ADDSEND
h 0 le
t 0
|
|—>| RBNE
|
b b~ |—»|3) 0o 1
_L,| |
RBNE
|
h & Ne L’|4) v X
t 0 I
|—>| RBNE -
h A ) ' I—v|5) b N
—|—>{ STPDET I
I—'|6) STPDET
h 0 7! P
181A 0 1@ - A0 [1 2C

403



&

GigaDevice GD32F403xXY
Yy 1 |l 2C"
1. ® B a | 2cC A l2Cc_cCrL1 ~ G
| 2C Aag Y "1 2¢cC C - START
| 2C A
2. p START I 12C::” WeSTARTA
3. 0 WeSTART “12® |1 2C_STSBGERDI1 " h A
) | 2C_STATO0 QWe 78 B 10 [l 2C_DATA
SBSERB SBSERD 0 "12C [12C
A 0 10 P D Rv ADD1O0SEND
B 1" b | 2C_STATO Q16 v [l 2C_DATA

ADD1OSERAD

4. 7B 10 BO ¥ H "1 2 ADDSENDI » | 2C_STATO
| 2C_STAT1 ADDSENA

5. 1 2C 0 Ty B | 2C_DATA ~ Yy b

TBE 1A P YQ Ve [l 2C_DATA P TBE by
 wQ" 1 2C_DATA W 4 7P B A B
“12c b [ A
6. W@ 0 T° »  YQ nea [I 2C_DATATBE v
Wwl 2C_DATA B bu A

7. K 1TBE 1 » "y 1 2C_DATAQ  Wa v7 0 A

8. p H @ 0 T »0Q" W e [I 2C_DATATBE
B~ b 7 TBE ATBEw p H @ 0 T
0 STOoWw A

9. W@ 0 12/ BTE ° w B | 2C_DATA

w A o STOPO Wa STOW ~ TBEBTC B
0A

404



GigaDevice

GD32F403xXY

1811 1% 108 ~
12C D Y p b
) ea
|2 START
" START" '
N
N SBSEND |—|
SCL h v | 3) SBSEND
|
h 0 Header
[
ADD10SEND |—|
scL h v L'| 4)  ADDI10SEND
. |
h O
[
ADDSEND |—|
s L'| 4)  ADDSEND
L h v
| TBE 50- 1 T
I2C DATA
h O la
t b Q" 2 [
12C_DATA
|—'| TBE i —
e o - l[na- 3 [
12C_DATA
|—»| TBE I o [
Y X
h o N-2e 12C_DATA
C V] |
TBE
h B N-1@ L’| l &a” N [
12C_DATA
C 0
|—'| TBE |
h 0 N @
[
Ly BTC |
scL h v Lyo) stop
h A )

405



&

GigaDevice

GD32F403xXY

12C D M p b
) ea |
|2 sTART |
h B~ START '
oL >} SBSEND |—| P— |
h 0 Header I
[
scL h v b ADDI0SEND L¥4)  ADDIOSEND |
I
h 0
[
. L'| ADDSEND Ly4)  ADDSEND |
N
L h | TBE 5Q- 1
12C DATA
) lae
C B 6)Q~ 2
L,| m— | I2C_DATA
| -
e o - l[na- 3
I2C_DATA
|—»| TBE } o [
b N2a 12C_DATA
C 0
|—»| TBE } o N [
b Nle 12C_DATA
C 0
|—'| TBE |
o] N @
t O |
BTC
SCL h v L'| ! |—'|9) STOP
h A )
h W »
W h W W @ * NACK 0 SsTOW A ~
# Yy G ( A LK h )
A BA A G ) | 2HG il B: b A
A
1. [A) ) a | 2cC R | 2C_CITL1 G
| 2C Aa Yy “12c C - STARIT -
Il 2C A
2. p START I ¢ l 2C::" WeSTART A
3. 0 WeaSTART "1 2 |1 2C_STATO SBSERD1 " h
A ) | 2C_STATO0 QU 78 B 10 [
| 2C_DATA SBSERB SBSERD 0 "I 2C ©
[12C A 0 10 © p D Rwd
ADDI10SENMD >} | 2C_STATO 10y [I2C_DATA

ADD1OSERAD

406



&

GigaDevice

GD32F403xXY

78 16 BO ¥ 4 “12Cp ADDSEMNDI1I
| 2C_STATO | 2C_STAT1 ADDSENA 10 v
) P START 1 ¥ WeSTARTSTART “~SBSERD
1A o ® | 2C_STATO [ 2C_DATASBSERD
Ol 2C "~  ADDSERD 1A » P ® | 2C_STATO

| 2C_STATHADDSENA

[ Ve “ pw RBNE 1A p" yrl 2C_DATA §
W @ 4 RBNE 0A

Kv RRBNE I » " Yrl 2C_DATA (W A

p H @ " N-17 H ~ P 4 ACKBN O ST OPRP
r W W @ HiE ~“y GNACK W@ A
W@ “RBNE 1 o~y W@ A GACKEN
- w T 01 2(CPw W @ 0 ACK W @ 0
Y WeSTOW A
3: N>"1 N="1 7 4y TOF
Hlp A

407



GigaDevice

GD32F403xXY

18 2h a A 10 -
12C D p b
|n DA |
|2) START |
" START '
T J
) SBSEND }————7
sCL h ¥ | 3)  SBSEND |
|
h 0 Header
[
ADD10SEND
SCL h v N L44) ADD10SEND |
. |
ho O
t 0
ADDSEND
N Ly4)  ADDSEND |
sCL h v
laP START |
o" START T
J |
) SBSEND
ScL h ¥ ' ' Lia)  sesenp
T
h 0 Header
t 0
L ADDSEND
|____L—+|4) ADDSEND |
SCL h v
c 0 la
h O
L4 |
RBNE
| p
bEs 0 - M 6 1 |
|
RBNE
4 |
b N-1a L4 v X
h 0O
N RBNE F____Lﬂs) 5 N1 |
c 0 N @
h 5B |77 Acken  sTop |
|
L RBNE | -
h A ) |_'|8) v N |

408



&

GigaDevice G D 3 2 F 4 O 3 X X,Y

12C D p Db

|1) pA |

|2) START |
h 5" START '

T N
, SBSEND
sCL h ¥ | '—>|3) SBSEND |

t O
SCL h v L4 ADDI0SEND L44) ADD10SEND
|
h O
t O
Y ADDSEND L+|4) ADDSEND |
SCL h v
laP START |
h ™ 2" START J
: \ SBSEND |
sCL h ¥ I | Lis)  sesenp
h 0 Header I
t b
ADDSEND |____L—+|4) ADDSEND |
SCL h v
L 0 la
h O
L4 |
RBNE
| P
[ D - L’|5) Y 1 |
|
RBNE
H |
t b N-1 e L’| v X |
h O
Y RBNE F____Lﬂe) 6 N1 |
L U N @
i b5 |n ACKEN STOP |
|
RBNE "
| o 6 |
B
1. ® o a |1 2c¢C - l2c_cmrL1 ” G |l 2C
AN H ~12C C - START A
2. p START I ¢ l 2C::" WeSTART A
3. 0 WeaSTART "1 2 |1 2C_STATO SBSERD1 " h
A ) | 2C_STATO0 QU 78 B 10 [
| 2C_DATA SBSERB SBSERD 0 "I 2C ©
[12C A 0 16 ©  p D H o w
ADDI10SENMD >} | 2C_STATO 10y [I2C_DATA

ADD1OSERAD

4. 7B 16 BO ¥ H4 ~12Cp ADDSEMNDT D

| 2C_STATO | 2C_STAT1 ADDSENA 106 )
409



&

GigaDevice

GD32F403xXY

ao

) STARTP 1 W @ H*""START ¥ Yy SBSERD
P 1A b ® | 2C_STATO [l 2C_DATASBSERD
0[l2C - ADDSERD 1A P ® | 2C_STATO

| 2C_STATADDSENM

5. W @ " RBNEw p 1A p" 1 2C_DATA 0%
W @ - R B NE 0A
6. Kv 17 RBNE ' » YLl 2C_DATA 0We -
[ h 3 N-3e A
18 3h El B "1@ - " N-2a p ¥
H N-le il BTCRBNE B~ v h Y W
@ A ) A C K EENA
7. pLI1 2C_DAR@A 2@ N-2° - 3 BTE O0A N-le
c B [ 2C_DATA | W @ Y6
ACKEN Ny h bw W @ 0 ACK A
8. W@ PP BTE RBNEY VSCL » STOR

' h 0FWaeSTOHW A

9. p 0 Nla ~ BTA& W e c B " [1 2C_DMTA
0. o & W @ v RBNA
Y-, N>2N=1N=2 ' 3 A
N=1
4 7 b ADDSERB |f ACKEN 0 ADDS PR H
STOP 1A N=1 5 WA
N=2
27 b STARTH | POAPIA 4 7 b ADDSEN®
| ACKEN 0A 57 b W [BTE 1 STOP 1fr
| 2C_DHATA

410



GD32F403xXY

GigaDevice
181 3h a B 108 ~
12C P u p b
|1) oA
|2) START
h p~ STRAT '
T N
» SBSEND |—|
SCL h v | 3)  SBSEND
|
h 0 Header
[
ADD10SEND |—|
SCL h v L'| 4)  ADD10SEND
|
h b
t 0
ADDSEND |—|
L'| 4)  ADDSEND
SCL h v
|4)'P START
h "~ p~ STRAT '
T N |
SBSEND
scL h ¥ 1 | L.|4) SBSEND
0 I
h 0 Header
t b
_‘—>| ADDSEND
4)  ADDSEND
SCL h v
L 0 la
h b
|
RBNE
FEs o - H | Lisy 6 1
N |—’| RBNE |
c 6 N2a ' Lie) 6 N3
h 0
'—'| RBNE |
c 0 N-1 @
h 0
|—>| RBNE BTC 7 ACKEN
SCL h % =
8 O N2
|
L 0 N @
h b
—\_,| RBNE BTC }—\_’|7) sToP
SCL h v
h “ A b 8 0 N1
9 & N

411



GD32F403xXY

GigaDevice
12C P Y p b
|1) pA
|2) START
h b~ STRAT '
N
SCL h ¥ ( SBSEND ’—L.|3) SBSEND
|
h 0 Header
[
SCL h v L'| ADDIOSEND '—>|4) ADD10SEND
|
h b
t 0
L'| ADDSEND '—>|4) ADDSEND
SCL h v
|4)'P START
h p" STRAT I
J |
SCL h ¥ 1 SBSEND | I—’|4) SBSEND
h 0 Header I
t 0
|—>| ADDSEND
s }_\—’{4) ADDSEND
SCL h v
t 0 la
h b
|
RBNE
FEs o - H | Lisy 6 1
|—’| RBNE |
C 0 N-2 @ I 6 & N-3
h 0 L’| )
'—'| RBNE |
t o N-1 @
h 0
|—>| RBNE BTC 7 ACKEN
SCL h v
8) O N-2
C 0 N @ I
h bo
—\_,| RBNE BTC }—\_47) STOP
SCL h v
h A ) 8 § N1
99 6 N
18.3.8. scL L
SCL Yw w3 @ 0 ¢ yi o0 o " )
T © 0 v TBE BTC B~ 0 G SCL wuy VW
@0 Q~ D (Y v RBNE BTC B~ 0 SCL
Wy [ D Il v FA
b ot R” " vy B12C_CTLO SsSB SCL A
B B~ p TBERBNE BTC ~ 1 Y "

412



&

GigaDevice GD32F403xXY
wh A
18.3.9. DMA 4 D
s p TBE RBNE 14 ~ o Q
W@ v CPU A 2cbDMAy "y TBE RBNE 1 ~
. W0 b 2 CPU i+ DMA a DMA ~
A
DMA | 2C_CTL1 DMAOMNag A B ADDSENDB
BA  Weaet SCL w * DMAON ADDSEMNB [
B A
& DMA L "6 DMA ADMA | 2T H | a A
@ D " DMAYD WeaebD " EOTH" 12C -~ °
e DMA T A
h He HeY:: il | 2C_CTL1 DMALST B A [
W @ H ~ 121 0 NACK DMM® T | SR B STOP"-
Y WeA HTA
h W @ v ADDSEND|FACKEN A ADDSEND
DMRAR T | SR BSTOP ¥ WeA H" A
18.3.10.
I 2C T WePET’ - * a CR® Il 2C v
CRC Wwx8 + x2°  +SMBws 1l A PECEN 1 ya PE®@ A
PECw Il 2C O ~ A o ¥ PECTRANS
Li2c e 0 0 PEE [ PEGC
A DMA " PECBN PECTRMANS 11 2C " ¥ PECA
18.3.11. S MBus

L .o~

D ON/ OF%

H

" System Managdge nfeunStMBBuusS M B

H

- .‘I. B 5

Batter™ Dat a

SMBus

SMBirs @
A7

\ | 2C

AW “ SMBu

HASMBud 2 Ci

0

> (t SMBuws T H

I 2cCc”~ SMB
- SMBu

wWs HW " B

ACPI H %o A

€l
—-
—-
—_

s G h ~ h G
" h G h :: v

H & Smart

ASMBug 2C T D
Wl SMBus Ab

413



&

GigaDevice GD32F403xXY
.‘
SMBus 6l 20 a vl 2C b P 1 2C Y
VH P v A # SMBus W@ A
G . Ne A~ £ D D3 - B
4 4 A T ©# Ne W A en £ G 4 A
o A T T hobkt H W @ M#~ v hots Ne
w A
SMBu "X @ H K~ Bw * B A 4. H
W1l0k#HEY Al2Cc 7y wweal L © 3
h C R™ X ¢ W’ i e Ty
5 h A B vy h ¢ “Pob [ HAC |k F
[T |l 2CHAl 2C Vv T L @ 't P SMBus
T @ W 25 m& SMBuws X ~ @ H K~
Fu By A b™H ¢ Y
A
SMBusyR101 = " Packet Error QeREEXi ng
T H D PEC A CR®3 -
g @ v Yi /QB A Wx8+xZ+XRGB-ATM HEC
A w 0"A
SMBus
SMBus Wea T H " WSMBALERT#:0 Heo ~° @ H”
h t ASMBOs 4= I h 1\ I 6l 20Ch 3
w "~ p T ybD A
SMBus
SMBus %l 2 C s Awza SMBus ~ T 3 @
SMBus il W' SMBus B~ " SMBusSYT: S
A
1. Hu |E | 2C_CITSMBEAN 1 ¢ v SMBSEBWRPEN
v A
2. u=x ARR ~ ARPENZ1SMBlths N SMBSEL[=1p
BHSTSMBSMBUS n” DEFSMBEB ™ ARR T w A
3. u=x SMBus Y b SMBALTEB” w A

414



&

GD32F403xXY

GigaDevice
18.3.12. a T
200 a B~ W BB  yr 0 a
| 2C A
182. e B
HBD B
SBSEND h 0 STARTH”
ADDSEND 0
ADD10SEND 106 T 0
STPDET [ STOPH”
BTC 0
TBE 0 12C_DATA 4
RBNE 12C_DATA
18. | 2C B
BERR
LOSTARB ® X
OUERR SCLVY ~ 0 =jt
AERR [
PECERR CRGO b
SMBTO SMBus I
SMBALT SMBuU s

415



&

GD32F403xXY

GigaDevice
18.4. | 2 C
| 2C0 " 0x4000 5400
| 2C1 " 0x4000 5800
18.4.1. L 01 2C _CTLO
Z " 0x00
Bv'  Ox0000 OOOO
Yy A " 16" ~ 32" 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
PECTRA
SRESET G SALT POAP ACKEN STOP START SS GCEN PECEN ARPEN | SMBSEL G SMBEN 12CEN
NS
rw 1 rw w w w rw w w w w w w w
B /B
31:16 G G BvA
15 SRESET p B I2C 12C B I2CAO I2C B
1 12Cc B
14 G G Bv A
13 SALT SMBus
SMBA 0F A
p 1 0 o OA
0 b SMBA 0
1 SMBA 0
12 PECTRANS PECD
p 1 O » YW oW B PECD y [ START /
STOPH™ ~ I2CEN=0A
0 bD PECv
1D PECv
11 POAP ACK/PEC B H
p 1 o I2CEN=0 ~ ®» OA
0 ACKENB _ E 0 ACK/NACK PECTRANSSB
PEC c B T
1 ACKENB _ Ve 0 ACK/NACK PECTRANS B Mo e
y PEC
10 ACKEN ACK g

416



&

GigaDevice

GD32F40 3xXY

STOP

START

SS

GCEN

PECEN

ARPEN

SMBSEL

SMBEN

I2CEN

p 1 o I2CEN=0 p OA

ao

Wa STOPH"

p 1 0 SMBus S p T [ STOPH”
0 b0 STOP
1 06 STOP

as

2C  :: W@ STARTH”

p 1 o [ STARTH”  12CEN=0 )
0 b0 START
1 0 START

C " SCL v

(0x00) s
0t b 8
1 ¢ 8

PEC a
0 PEC
1 PEC a

SMBus ] ARP

(O ARP
1 ARP

o
»

<
>

SMBus/I2C
0 12C
1" SMBus

12C a
(0} 12C
1 a I12C

417



&

GD32F403xXY

GigaDevice
18.4.2. L r 12C_CTL1
Z ' 0x04
Pv' Ox0000 O0OOO
- N\ " 16" ~ 32" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| :
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G ‘DMALSTI DMAON‘ BUFIE | EVIE ‘ ERRIE | G 12CCLK]5:0]
w w w w w w
BB
31:13 G G BvA
12 DMALST DMA D
0 e DMAEOTb D
1 A% e DMAEOT D
11 DMAON DMA "
0 DMA
1 DMA
10 BUFIE IMT a
0 vT
" a 1 EVIELI=1 TBE=1 RBNE=1 * T A
9 EVIE He T a
0 He T
1 a HepT ~ SBSENDa ADDSENDa ADD10SENDa STPDET
BTC B BUFIEZ1 TBE=1 RBNE=1 ¥ T A
8 ERRIE T a
0 T
1 a T ° BERRa LOSTARBa AERRa OUERRa PECERRA
SMBTO  SMBALT B T A
7 G G Bv A
56:0 I2CCLK][6:0] 12C
I2CCLK[6:0] ~ APB1 Y ¥ 2MHZA
oodi id
110012d i 60d 2 MHz~60MHz
61di 127d & APB1 L~
% W APB1 G G 2MHzA - APB1
G G 8MHzA + W APB1 G G

418



&

GD32F403xXY

GigaDevice
24MHzA
18.4.3. C 0 1 2C_SADDRO
Z ' 0x08
Bv" " Ox0000 0O0O0O
"y A " 16" " 32" 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
ADDFOR _ ADDRES
G ADDRESS[9:8] ADDRESS[7:1]
MAT S0
w w w w
BB
31:16 G G BvA
15 ADDFORMAT 2Ct 0 78
1 106
14:10 G G Bv A
9:8 ADDRESS[9:8] 108 H P
7:1 ADDRESS[7:1] 78 108 7-18
0 ADDRESS0 108 08
18.4.4. C ' 12C_SADDR1
Z " 0xo0C
Bv  Ox0000 OOOO
Ty A~ 16”7 ~ 32" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| . |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G ADDRESS2[7:1] ‘ DUADEN ‘
w w
B /B
31:8 G G Bv A
7:1 ADDRESS2[7:1] C M wa I12C
0 DUADEN a O ¥

419



" GD32F403xXY

GigaDevice
1 a4 1
18.4.5. D I v “ 1 2C_DATA
Z " 0x10
Bv" " Ox0000 0O0O0O
"y A~ 167 " 32" 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 TRB[7:0] ‘
w
B /B
31:8 G G BvA
7:0 TRB[7:0] 0 Il
18.4.6. D 0 12C_STATO
Z ' 0x14
Pv  Ox0000 OOOO
"y A " 16" ~ 32" 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
_ LOSTAR _ ADD10S ADDSEN
SMBALT | SMBTO G PECERR | OUERR AERR B BERR TBE RBNE G STPDET END BTC o SBSEND
rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_wo0 r r r r r r r
B /B
31:16 G G Bv A
15 SMBALT SMBus
p I »Q0 O0A
0 SMBA vo(c ) (h
1 SMBA VoF [ ( ) [ (h )
14 SMBTO SMBus 7l H~
p 1 »Q0 O0A
0
1 He 0 (SCL Y 25ms)

420



&

GigaDevice GD32F403x XY
13 G G BvA
12 PECERR PEC
p 1 Q0 O0A
0 [ PECF
1 [ PECP v 12C ACKEN B 0 NACK
11 OUERR SCL vw no = W He A "
X |1 2C_DATA W FOf i w b
g At © n X 3 0 iy | 2C_DATA
T wd © A
p I »Q0 O0A
0 Y 0
10 7!
10 AERR
p 1 Q0 O0A
0 o
0 R
9 LOSTARB h Ne «x
) T p Q0 O0A
(0} ® X
1 0 e« x ~I12C C A
8 BERR - 2c  ::0 = H STARTH®  STOPH" A
p T p Q0 O0A
o
0 R
TBE 0 I2C_DATA
[ I2C_DATA T e [ B H B I »pQVe
[ 12C_DATA B A B I2C_DATA -
Q 12C_DATA by TBEB " h it O " p b
0 12C_DATA
1 I2CDATA ~ 9~ YQ
RBNE 12C_DATA
pr B ) [ 12C_DATA H B 1 I2C_DATA
- BA BTC RBNE 1 I12C_DATA bw RBNE
w B 4 [ I2C_DATAA
0 12C_DATA
1 I2CDATA ~ 9o Y
G G BvA
STPDET C 7l [ STOPH”

B p 1 & I12C_STATO Q 12C_CTLO™ y A

421



&

GD32F403xXY

GigaDevice
0 ¥ [ STOPH”
1o Y [ STOPH”
3 ADD10SEND h 106 0
p I » I2C_STATO 0Q I2C_DATA B A
h M 0 108
1 h Mo 108
2 BTC 0
n” W e B p I2C_DATA
’ 0 N e B 0 P 12C_DATA
TPy BTC B A
B p 1A
R ‘
1 b ' I2C_STATO Q 12C_DATA B
2 P "0 Wa STOP STARTH”
3 I2C_CTLO T 12CEN=0
0 0 BTC
1 0 = BTC
1 ADDSEND h n wi = [ ACK
C n [ b y
B p I p I2C_STATO I2C_STAT1 0A
0 7/ ( [ bY ' h 7N 0
o P [c ACK
1 7/ ( b \ h 7N 0
[ ACK
0 SBSEND h MO STARTH~™
B p 1 » I2C_STATO 0Q I2C_DATA 0A
0 0 STARTH"
1 STARTH®
18.4.7. D ' 1 2C STAT1
7 " 0x18
Byv' Ox0000 00O0O
"y A " 16" " 32" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| ¢ |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ PECV[7:0] ‘DUMODF’HSTSMB’DEFSMB‘ RXGC ’ G ‘ TR ’IZCBSY ‘MASTER‘
r r r r r r r r
B /B

422



&

GD32F403xXY

GigaDevice
31:16 G G BvA
15:8 PECVI[7:0] PEC a, D ¥ PECv A
7 DUMODF C " B @ { \
STOP STARTH™ ™ I2CEN=0 B p OA
o I2C_SADDRO Y
1 I2C_SADDRL1 Y
6 HSTSMB C 7t [ SMBus h
STOP STARTH™ ™ I2CEN=0 B p OA
0 [ SMBus h
1 [ SMBus h
5 DEFSMB SMBus
STOP STARTH™ ™ I2CEN=0 B p OA
0 SMBus
1" SMBus [W®e
4 RXGC [ (0x00)
STOP START B [2CEN=0 B p OA
o [ 8 (0x00)
1 [ 8 (0x00)
3 G G BvA
2 TR 0
B 2CbHwd ASTOP STARTH™ ™ I2CEN
LOSTARB=1 B p OA
0
1 0
1 [2CBSY
STOPH” p OA
0] 12C
1 12C
0 MASTER h
12C h B A
B STARTH" ™ p 1A
B STOPH™ ™ [2CEN=0 LOSTARB=1 B p OA
0t
1 h
18.4.8. "1 2C_CKCFG
Z '0x1CcC
Bv " 0Ox0000 O0O0O0O
"y A " 16" " 32" A

423



&

GD32F403xXY

GigaDevice
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
‘ FAST ‘ DTCY ‘ G CLKCJ[11:0]
w w w
B /B
31:16 G G BvA
15 FAST h  12C
0 %o
1
14 DTCY 7Y
10 T /lni gr
T T olnign 6/ 9
13:12 G G BvA
11:0 CLKCJ[11:0] h v 12C L
%0 " Thigh ,5,CLKGELK
DTCY=0 + n
ThiglC LKTGEL ke Ti ow2 * CLTKRE k1
DTCY=1 + n
ThigP * CLTIRE 1 TI owl 6 * COKER1
DTCY=0 PCLK14 3 o - W %o A DTCY=1
PCLK1u 25 o - W % A
18.4.9. 31 "1 2C°RT
Z ''0x20
By " Ox0000 0002
"y A " 16" " 32" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
’ G RISETIME[6:0]
w
B /B
31:7 G G BvA
6:0 RISETIME[6:0] h 7/

424



&

GigaDevice G D 3 2 F 4 0 3 X X,Y

RISETIME v 4 SCL :: 1 v 1

18.4.10. + “ 1 2EMPCFG

Z ''0x90
Py O0Ox0000 00O0O

~

Yy v " 16° " 32" A

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

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

w
B /B
311 G G BvA
30 DFMPEN + a
p 1 ~ 12C 1MHz

425



&

GigaDevice GD32F403xXY
19. Y o /3% o = SPI/25”
19.1.
SPIL /1 2°Sy SPH I 2S v b HA
v o” Serial Periphe@wuBPIl ntiercf Rk 0
w " Y beh C ASP1 o i p CRC ni
\ ASP1 0 SPI h A
3 o I ntleCr Sdbuma | 2S % Nez | 2Sz %o’
MS B % L SB % PCM %A " Y W " h O -
h Yt 0 C A
19.2. h

19.2.1. SPh

A 1t ni \ ht DA
A 168 - 0 v A
A 8 168 A
A ve | B B A
A ) p NSS A
A pCRC ab A
A D DMA A
A SPITI A
A SPINSS | A
A SPI w h ~ SPIOT" A
19.2.2. | 2
A 1 0 w ht b’
A 12S % % % MSB % LSB % PCM %o
A Ty w16k 248 328
A W 168 328’
A 168 IM G0 ’
A 2S  Ne 7y [ 8kHz[ 192 kHz ’
A ~ l
A "y %nh ~ MCK™’
A DO DMAwW A

426



&

GD32F403xXY

GigaDevice
19.3. SPw
19.3.1. SPI
1 91.
2\
——SYSCLK
(I)PAD SCK
B~ o
P LSB |
A4
19.3.2. SPH”
SPI
1 91.
h ' SPI ¥
SCK 1/0O
t ' SPI -
o
[ 0
MISO 1/0O
h f ‘“ba
i ' 0
h 0
c o
MQOSI I1/0O "
h 1 ! 0
[ "' ba
p NSS ‘'ba
p NSS ‘ NSSDRV=1 ~ 4w NSS #¥°
NSS I1/0O " NSSDRV=0 ~ 4w NSS ~° G h
A
p NSS "4 NSS " burc H™ A

427



&

GD32F403xXY

GigaDevice
SPI
SPI W © SPI _QCTQMOD 1 ° W SPI S
G SPOFASPI 7 b h A
SPI _QGTU 023 _PBPRYV SPI W 9oy " 102

| O3 w A

SPI N SPI YU 6e L ‘

192. SPIH”

SCK (0] SPI ¥

MOSI /O 0 0

MISO /O 0 1

102 /O i} 2

103 /O i} 3

NSS o) NSS ¥

19.3.3. SPI

SPI _CTLOT CKPBE CKPPR_ =3 SPI H~ ACKPE _
ey SCK " CKPR_ 3 Wa H @ T ow A
TI W Hb y A

192. W SPI

sample

SCK (CKPH=0 CKPL=0) | | | | | | | |_

SCK (CKPH=1 CKPL=1) |

LF=1
FF16=0

| |
MOSI ﬁmXD@X #ﬁ(ﬂﬂ

| I X
MISO oo X ow X o X om X

ms\

428



&

GigaDevice GD32F403xXY
19.SPI W SPI (CKPLGKRH=1, LF=0)
sample ¢ . .
SCK
I I
MOSI [%0[4] >< DQj[O] >< D] >< D]
MISO sl X odi X o X oim
102 Ij:O[G] >< Dd:[2] >< Di[s] D:i[2]
103 DI:0[7] >< Doll[a] >< Dim >< D“;[s]
NSS \ /
T SPI _CTLGF1p6 * FF16= w16
B 1t 4w 8BA SPI 7 w 8B A
SPI _CTLQPR vy “ LF=1 SP®HO LSB” LF=
t 0 MSBA TI T WL MSB A
SPI _DATA ~ ) e G 6 Wa
~ WedN A Y7 p B w FA

19.3.4. NS Sv

C
WL "~ MSTMOD=0 p NSS "~ SWNSSEN & $PI NSS
O NSS ~ p NSS "~ SWNSSEN I SIPI SWNSS& [ NSS
A+ NS Siv Ny 0 A p NSS I ba NSS
A
19 ¢ NS Sw
MSTMOD =0 -
C b NSS SPI € NSS L NSS 0 A
SWNSSEN =0
SPI ¢ NSS SWNSS#B _
MSTMOD =0 A
C p NSS
SWNSSEN =1 SWNSS =0 NSS Wy
SWNSS =1 NSS "
h
h ~ MSTMOD=1 a h “NSS vy W D

~ " SWNSSENNSSDRV=0 » " SWNSSERAW NSS °

429



&

GD32F403xXY

GigaDevice
p NSS 1~ SWNS®&" p NSS I~ v SPI " T -
F7  h “ CONFERR 1A
a NSS L sPi “ NSS W o ¥
" SWNSSENN®SDRVARL SP#H “NSS$ 0 -
NSS wyv A
“vya Ve | /oObyw NSS ~ vy ¥ NSS A
1% h NS Sw
Y h " h a NSS
MSTMOD =1
L SPIc - NSS Y
h p NSS ¥ SWNSSEN =0 )
p % Aa SPI NSSwuy
NSSDRV=1 -
A
¢ h - NSS W
MSTMOD = 1
p W NSS
h p NSS ~ SWNSSEN =0 -
v SPI ° Tt T
NSSDRV=0 -
h * CONFERRB 1A
MSTMOD = 1
¢ h W  SWNSS=
SWNSSEN =1 .
O SPl "t T
SWNSS =0 .
h * CONFERR® 1A
NSSDRV b
h p NSS
MSTMOD = 1
SWNSSEN =1 .
L Y a 2} p NSS
SWNSS =1
NSSDRV b
19.3.5. SPI
19. SPI
a
MSTMOD =1
. RO=0 MOSI ©
MFD nf h
BDEN =0 MISO'
BDOEN b
MSTMOD =1
. RO=0 MOSI 0
MTU | h 0
BDEN =0 MISO' b a
BDOEN b
MSTMOD =1
RO=1 MOSI b a
MRU [ h
BDEN =0 MISO
BDOEN b
MTB | h 0 MSTMOD = 1 MOSI' 0

430



&

GigaDevice

GD32F403xXY

a
RO =0 MISO b a
BDEN =1
BDOEN = 1
MSTMOD = 1
. RO =0 MOSI
MRB i
BDEN =1 MISO b a
BDOEN =0
MSTMOD = 0
. RO =0 MOSI
SFD |nf ¢ .
BDEN =0 MISO
BDOEN b
MSTMOD =0
. RO =0 MOSI b a
STU |3 ) .
BDEN =0 MISO
BDOEN b
MSTMOD = 0
RO=1 MOSI
SRU |
BDEN =0 MISO b a
BDOEN b
MSTMOD = 0
. . RO =0 MOSI b a
sTB i ) .
BDEN =1 MISO
BDOEN = 1
MSTMOD = 0
. RO =0 MOSI b a
SRB |f
BDEN =1 MISO
BDOEN =0
194 1 nf
h C
MFD SFD
ScK scK
MISO MISO
MOSI MOSI
NSS NSS

431



&

GD32F403xXY

!

NSS

T

~ SPI_CTLOT

A

!

GigaDevice
195 1 i ~h Yt o -
h C
MRU STU
SCK SCK
MISO MISO
MOSI MOSI
NSS NSS
19. 1 i “h ‘70 "¢ ° ~
h C
MTU SRU
SCK SCK
MISO MISO
MOSI MOSI
NSS NSS
197. 1 f
h C
MTB/MRB SRB/STB
SCK SCK
MISO > MISO
MOSI |« MOSI
NSS NSS
SPA
0 B W SPA
1. b h (A N SPI_CTLOT PSC[2:0]
SCKH™ ~ T W Td A 1~ A
2. ~ SPI_CTLOT FF168 ~ A
3. " SPI_CTLOT CKPLE CKPHB ~ A
4. ~ SPI_CTLOT LFE ~ A
5. 2: bW v )
SWNSSENE  NSSDRVE ~ A
6. b Tl SPI_CTL1IT TMODB 1A
7. b NSSP ~ SPI _CTLNSSP
8. ' - MSTMOD? & ROP & BDENS

BDOENB A

>

432



‘b GD32F403xXY

GigaDevice

9. b SPI v SPI_ QCTLT QMODP 1A b 1 A
10. 3 SPIr  SPIENE 1" A

SPI
5
A H ~ SPI a G A h 7 p QW a
[ O v ~ 0 A n  sSck S CKH™ T F
NSS Wy~ oD Ay ¢ N~ G 0
| "0 IvTA
SPI 0 VWa A @ C ITMe [ B T
0 w A WBO H ~ TBED v ~8 1ATBE B
T 0 I Mw 0 ) QSPI _DATAA
h n b w ~ Y |- 0 ) N e
Q" SPI _DATATA
W a Ho ( t b [ I M\"f RBNE
(Y ~ B 1A » SPI _DATA i bw -~
RBNE B A MRU MRB T 4= NWe ) 0 H
o nt h " MFDT™ © Il v Y p7 W a A
SPb W b ~  SPI T NSSP -
nt 7 MF D SFD ~ RBNE B TBE
BY ¢ it b A
ey RBNE RXORRRB ™7 0 H 0 "~ MTUMTB
STU STBbL i 3 A
h "~ MRU MRBW nf 0 b A MRU MR B
N~ SPaj “SPI scK™" [ SPA Ay TBE
B ¥ RBNE 1 i ¥ I vp R T U
A
" TBE B~ f+ 3 H o ( SRUSRB)NT
3 A
SPTI
SPI TI NS uw H™ ~ b b 3 A
‘ " MFDMTUMRUMTBMRB SFDSTUSRUSTB SRB
TI Ap ° TI TSPl _CTLECKPL CKPH H ~ SCHKl
- u A

433



GD32F403xXY

T

sample

1 98.

&

GigaDevice

0

D

i
I
I
I
I
I
|
I
of7IX ojslX ojs]X of41X of3IX of1X ofu
[
I
I

SCK
NSS
MOSI

TI

sample

MISO
1 9.
SCK

NSS

DATA

QSPI _

h

~

N spPi

TI

MOSI
MISO

a BB

< 2=

sample

TI

1910¢c
SCK

NSS

MOSI

oi71 X ofe1X_ois1 X oja X oiz1X otz i} olo]

434

H [
(21-1)

LSB~
WY Y

vz4
B'YOL® 9* Tphl k

A4 3, Gh
0] A

PSC[B:
07]

X

SK H”
CTLOT

PSC[ 2:

TI

MISO
\ B
SPI



&

GigaDevice GD32F403xXY
C n ot NS~ ( NSS1"" w B FERR
BAD " NSSH" Ve T B O A
NSS I b

SPI _CTL1T NSSPa w ~u4u=a Ga w v Y Vs
e o' Y h T a SPH N W @ i
A
H' NSSP "=M$TMOD” €KPH A 0
a NSSI - o 0 Y "NSS v Hea
T yw 1le SCK A 0 MG w 7 v
@ SCK ANSSIw Fuid® ht v C A
! 2 NSS I h 0 A
191 I1INSS I “ h o -
| | | | | | | | | | |
NS N\ /N
| | | | | | | | | |
SCK \ /) /N \ \ /) N/ K} \
| | | | | | | | | | |
MOSI s X | e (ws | e |
MISO Donn thareX M#B Xj W L:st >< l%)onﬁ tcaﬁr‘@ >< MjSB >< ; ; >< L;TSB >< Dojnﬁ tCare
l— | | | | | | | | |
| 1SCK | | | | | | | | | 1 |
SPI b
SPI ¢ L SPI f 1l &dsh
SPI A TBE 1 f TRANS ~ SPI _QCTL
T QMOD 1A SBH “SPl _CTLOT BDERaBDOENa
CRCENACRCNPTAFF 1A ROP L PG “fF MSTMOD I v G
SPlbeh ASPI BRPSG ACKPL CKPH A
SPI H ' Q - SPI _QCTLT OQRD
B A
(o)
SPI _QCTLT OQMOD 1f QRD " SPIDb Q A
Q T° MOSAMI S8 021 03 b * A sck H* @
Q" SPI _DATA" TBE “fF SPIBEN 1 ~ SPI w @ 0 Q
- AW SPI b - TBE B T b
pt A D A
7 b '
1. v SPICTLOSPI _CITL1 Ne 2 a B8 &
2. SPLQCTLT OQMOD®P 1T SPI_CTLOT SPIEN® 1 a SPlw

435



&

GigaDevice

GD32F403xXY

3.

TBB

H

N

»

SPI_DATA TQ™ Va “TBE B
p TBESP B Q" N e A
1912 SPI Qb
’ 5] 'QSPI_DAT# p'P B TBE+
TBE 20 /
\ /
o \\/ sar'rlple ' ' ,
MOSI X Dofa) DO[0] X i X D%L[O]
MISO Do[5] DO[L] X bl X pip
102 X__DDjel DO[2] X__ougl X b1l
103 Do[7] X Dép[3] X D;]‘L[7] X D“ﬂ.[S]
SPI _QCTLT QMODP QRD 1 °~SPIbD A
T° MOSaAMI S 021 03 b ~ A Q" SPI _DATA"
“f SPI BN 1 ~ SPI SCKH™ H™ AQ [
SPI _DATA7 w3 SCK H™" ¥y YQ kv ASPI D
0 Ve SPI EN TBE~ pb tA D Ay »
W SPI _DRTA “y®" SCK HTA
7 b
- SPICTLOSPI _CITL1 Ne a a B &
SPI_QCTLT QMODP QRDP 1T SPI_CTLOT SPIEN® 1 a SPI
W 1
Qk ~ o OxFF” [ SPI_DATA ’
RBNEB I’ SPI_DATA i}
Qk " o OXFF~ [ SPI_DATA Y N a A

436



&

GigaDevice

GD32F403xXY

1913 SPI b
’ 2] 'QSPLDAT»# ’ PP B TB#
/ P SPI_DATA
N
TBE ] |
' // sample - )
SCK At v S i {
S L) L] L]
RBNE | | | L
MOSI X Dop] DO[O] X b DA[0]
MISO X Doys] DO[] X pifg] DA[1]
102 potel X Doi2] X__ougl X b1l
103 X porp X poyal X oim X oi
SPA
b ¥ b A spPw A
MFD SFD
Waea RBNE W @ - TBE1 TRANSAO ~
sPI BN SPA
MTU MTB SSBU
W e Q" SPI _DATA” TBE 1A TRANBS
sPI BN SPA
MRU MRB
p e RBNE I t SPI _DATA - Wa SCK

SsPI BEN SPA We RBNE 1  SPI _DATAA

SRU SRB
b Ty SPI TRANSEO0G D

TI
TI A b:s A
NSS I
NSS I A b:s A
SPI

SPI T SPW H[F b ® 'TBE T TRANSS

SPI _QCTIQMODP SPI _CTLGPIEN A

>

437



&

GD32F403xXY

GigaDevice
19.3.6. D MAW
DMAv D T C Q T F oo ey A
B SPI _CTL1T DMATEN DMARESN a SPI DMAv A
w3 DMAv °~ p ® DMA ~ A SPI ~
a SPA
SP& DMAT BN T TBE=1SPlwv(iFWae DMA ~ DMA
v T 0 [ SPI _DATAA DMARESN 1T RBNE=1
SPlI wO0¥Wae DMA ~ DMA - 't SPI _DATA A
19.3.7. CRGv
SPI ~ Ha@ CRC {"H Ne#z 0 ACRC 1 "Ha
SPI _CRCPOLY ¥y A
SPI _CTL@XZRCEMNag CRGv A ¢ ¥: o oad v
CRG "H B CRG ™ [ CRG Yt SPI _TCRC SPI _RCRC
T 6A
w 3,0 [ CRCv~ W e Q"0 My
SPI _CTLE&RCNPTA nf " MFD SFD SPbl We CRG f %
[ CRG ~w [ b CRG A " MRBMRU
SRU SRBIW p H Q@ Y P CRCNFfT 1A CRC
" CRCERR B v 1A
a 3DMAv ~ »pb CRCNFT" » w * CRQ@ A
) SPlI 6t f CRCw g N SPI a =~ CRC ~ SCK
A~ Y P CRC Y & CRC A SPIbut
b CRC H ~ p NSSH” G v A
19.4. SPT
B
A D Il B (TBE)
0 I w “TBEBRA » Y QSPI _DATA Wwe O Q
~ 0 IV A
A Il B (RBNE)
I “RBNESB~ [ ¥ @ v " I vT”
p~ Yy SPI _DATA ) A

A SPl H T B (TRANS)
TRANSS o B - b o B .

438



&

GigaDevice

GD32F403xXY

ap

p LA BPbw Kv T A
A (CONFERR)

h T° CONERRBE Wa B A p NSS T° NSSDRV
a ° NSS v “CONFERR 1A ©» NSS T° SWNSB4w 0 ~
CONFERR 1A CONFERR 1 °~ SPI BN MSTMO®D © SPI

v L o~ ¢ A

CONFERR HI[|"SPI EN MSTMODG QG ¢ CONFERR

1A h T "y CONFERR 1 " - 0 =

L il A
A (RXORERR)

RBNEwW 1 ~ P " RXORERR v 1A Tt W

¥ VA Iy p bw Ty
x A
A (FERR)
Tl W c 3 NSSi™~ ( NSS$i"" w B FERR
BAD “ NSH" We T B0 A
A CRC (CRCERR)

CRCEN 1 "SPI _RCRCT [ CRG w W
[ CR& A H b ~ CRCERR v 1A

19%. S[PI

T H» T a B

TBE 0 (Y Q SPI_DATA TBEIE

RBNE IV SPI_DATA RBNEIE

‘Q SPI_STAT - Q
CONFERR
SPI_CTLO
SPI_DATA -
RXORERR ERRIE
SPI_STAT
CRCERR CRC 'QO[ CRCERRS
FERR TI 'QO[ FERR®

439



&

GD32F403xXY

GigaDevice
19.5. | 2V
19.5.1. | 2S
1914 12S
——SYSCLK:
/\ L i (I)PAD «—> [2S_MCK
Poro fos SO
h L «—Q
. ] | (I)PAD HISZF;':V’\\‘;S’
0~ C
R 16 bilsp
| o SPI_MOSI /
IPAD [ 12s"sb
MSB LSB
N
| 2\8 5a  Ne# L a ah art L
B A - L I T 0 I v
I vA h ! | 2 SH Ah L h !
| 2S_ WS L HAC L [ 1 2SCK 2S_WSs Lc
HA B L] 2s:SDy 0 A
19.5.2. | 215
1 2% 4a “Nez 1 2S aCKRS _aNS2S_SD2S_MCR S _CK
H*" b SPI _SCK Al 2S_WS LH** b5 SPI _NSS Al 2S_SD
v H* " b SPI _MOSI Al 2S_MQOK H™~ LyWe 2566
Fs "1 TFs A
19.5.3. | 2v@
19.5.4. | 2 S %o
1 2SS %o SPI |1 2SCTT | 2SSFTD “ Ty
% | 2 S# % MSB % L SB % PCM %A PCM %o
H @ ( ) ) Ne | 2S ~ | 2S_MWS M Ne
s G @ A 6 PCM % | 2S_WS H A
Y SPI | 2SCTT DTLBEN CHLEBN A &
G G Y ’ T A 1Nz '18

440



&

GD32F403xXY

GigaDevice
1e 1l 33 24 33
3% 33 A 6b [ 16 A
Y- vy 24 33 b “"SPI _DATA 2 7
w16 D “SPI _DATA~ 1 A 16
33 Cpy T T 18 0 16 w 3B A
G %o - B ® 0 A 6 G H
Ne %o " WO v ) A
| 2 S# %0
6 | 2S%# % | 2S_W$2S SD2S_CK i.  I2S_ WS - w
@ AN ’ Y A
1915 | 2S %o (DTLEN=0O, CHLEN=O0, CKPL=0)
ir € 2r* €
12S_CK SN\
2S_ WS T\ i /
12S_SD Y X Y X ¥ X s X v X X X e
1916 | 2S %o (DTLEN=0O, CHLEN=O0, CKPL=1)
T - z - -
12S_CK /W S\ S\
2S_. WS — \ g /
12S_SD X wss X X X f X tss X_wss X X X X _
16 16 N Y D 7 SPI _DATAW
A
1917 | 2S %o (DTLEN=10, CHLEN=1, CKPL=0)
T - z - -
12S_CK /S
2S_.WS — \ g /
12S_SD X wss X X X f X s X wss X X X X
1918 | 2S %o (DTLEN=10, CHLEN=1, CKPL=1)
T - z - -
12S_CK /W S\ S\
2S_. WS — \ g /
12S_SD X wss X X X f X s X wss X X X X
32 3 - 1 D SPI _DATA
2 A D 7 0 Wae 32 © WeQ" SPI _DATA

441



&

GigaDevice GD32F403xXY
16 @ v 168 A n~ e 32
* Wet SPI _DATA | 1 68 R v 16
B A
1919 | 2SS %o (DTLEN=01, CHLEN=1, CKPL=0)
r - z " -
12S_CK /A NVARNVAANIVAL WARNYANIVE WYARNIVAL UV NVAR NIV
2S_WS T\ fi i /
248 0 88 O
12S_SD X__wss X f X 1s8 \ i wss X X X_
1920 | 2SS %o (DTLEN=01, CHKPEN%),
r - z - -
12S_CK NIV UVARNIVAL WARNIVARNIVAR WA NIVAL WA VAR VAR
2S_WS T\ fi i /
248 0 88 O
12S_SD X__wss X f X 1s8 \ i wss X X X_
2 & 3 v 1 D SPI _DATA
2 A 0 7 0 Wa 24 D[ 23: Wt Q” SPI _DATA
16 D[ 23: &h Ve 16 vl e 8
B D[ 7:vO BB "y k VA 7 Ve 28 D[ 23: 0]
Waet SPI _DATA | 1 68 D[ 23: 8 W@
16 - 16 86 D[ 7:vO BB n OA
1921 | 2SS %o (DTLEN=00, CHLEN=1, CKPL=0)
r - z - -
12S_CK /A NVARNVAANIVAL WARNYANIVE WYARNIVAL UV NVAR NIV
2S_.WS T\ fi i /
168 t 168 O
12S_SD X wse X ) X ise \ § Y wss X X X_
1922 | 2SS %o (DTLEN=00, CHLEN=1, CKPL=1)
r - z - -
12S_CK NIV UVARNIVAL WARNIVARNIVAR WA NIVAL WA VAR VAR
2S_WS T\ fi i /
168 t 168 O
12S_SD X wse X ) X ise \ § Y wss X X X_
16 3> v W D - SPI _DATAW
Au = 16 3B vy 16 p L "Hu 0x0C00
MS B %o
G MSB % | 2S_W$2S _SD2S _Clk i ASPI _DATA

L | 2S# %o N ANa h

A

442



&

GigaDevice

GD32F403xXY

1923 MSB % DTLEN=0O, CHLEN=O0, CKPL=0)
s -
12S_CK T\
12S_WS
12S_SD * vse X X X ) X tsB X wse X X X X_
1924 MSB % DTLEN=O0O, CHLEN=O0, CKPL=1)
s -
12s_cK I\
12S_WS
12S_SD * vse X X X ) X tsB X wse X X X X_
1925 MSB % DTLEN=10, CHLEN=1, CKPL=0)
s -
l2s_cK I\
12S_WS
12S_SD * vse X X X ) X tsB X wse X X X X_
1926 MSB % DTLENEHDEN=1, CKPL=1)
s -
l2s_cK I\
12S_WS
12S_SD * vse X X X ) X tsB X wse X X X X_
1927 MSB % DTLEN=O01, CHLEN=1, CKPL=0)
12S_CK
12S_WS
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12S_SD wse_X )\w X fi \ fi " wss X X
1% 8PCM %o (DTLEN=O01, CHLEN=1, CKPL=1)
1 2
I2s_cK™ /. S\
12S_WS D T f
12S_SD wse_X »24' X fi \ o i wss X X
1H499PCM %o (DTLEN=0O, CHLEN=1, CKPL=0)
1 2
12S_CK N\ S\
12S_WS = N f f
125_SD T i T e i XX

447



" GD32F403xXY

GigaDevice

195 0PCM %o (DTLEN=00, CHLEN=1, CKPL=1)
12S_CK \__/
12S_WS
12S_SD wse_X § X fi \ fi s X X
19.5.5. | 2S
1%51 128
8B
—I2SCLK— ~ Ne * MCKOE@»IZS_MCK—»
- - DIV4 CHLEN MCKOEN
DIV *2 + OF 0
1 12S_CK—>
1
0
DIV2
12S 19-51. 12S A2S o SPI_I2SPSC
DIVB~ OFB  MCKOENB y 1 SPI_I2SCTL CHLEN B Al2s
Ty 19-7.12S E E A
197. 128 E
MCKOEN CHLEN ‘E
0 0 I2SCLK / (DIV * 2 + OF)
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0 0 I2SCLK / (32 * (DIV * 2 + OF))
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1r 1§ o A h MOSI C MISO H P A
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B /B
31:8 G G BvA
7 TBEIE 0 vy T a
0 TBET
1 TBET a4 A TBE B8 % T A
6 RBNEIE Il T a
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B /B
31:9 G G BvA
8 FERR
SPITI '
0] Tl 0
1 Tl 0
12S '
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SPICTLOT CRCEN B ~ p 0 CRCv~ G [ TCR
TA 86 * CRC G CRC8 % =~ G [
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WeT VAbBb " SPILCTLOT LFB_ ~ w [b
CRCv A
SPI_CTLO T CRCENB  SPIENS - B A
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W 8 8
w 8 16 a H* NBL[1' 0]
w 16 8
W 16 16
w 32 8
w 32 16
NORFl ash/ PSRAM
EXMCSRAMROMPSRAMOR Fl ash o 7 a yi
Y b A
214.NOR/ PSRAM @&
a w y B v v
CKDIV Ne HCLK 2 16
DLAT EXMC_CLK 2 17
BUSLAT / HCLK 1 16
DSET HCLK 2 256
AHLD G ( ) HCLK 2 16
ASET HCLK 1 16
215 EXMC
Q & &
1 0 SRAM/PSRAM/CRAM DSET DSET
ASET ASET
2 0 NOR Flash DSET DSET
ASET ASET
A 1 SRAM/PSRAM/CRAM WDSET DSET
EXMC_NOE WASET ASET
B 1 NOR Flash WDSET DSET
WASET ASET
NOR Flash WDSET DSET
¢ ! EXMC_NOE WASET ASET
WDSET DSET
D 1 G w WAHLD AHLD
WASET ASET
DSET DSET
AM 0 NOR Flash / ARLD ARLD
ASET ASET
BUSLAT BUSLAT
NOR/PSRAM/CRAM DLAT DLAT
E 0 PSRAM/CRAM CKDIV CKDIV
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Q a a
Q
DLAT DLAT
SM 0 NOR Flash /
CKDIV CKDIV
2 1I5.EXMC “EXMC NOR Fl ash/ PSRAM
A Ty k 2314 NOR/ PSRAM 4 TI1 % a a CH
b 0 yi A EXMC_SNGTLx
EXMODENTI g Ty EXMC_SNTCFGx
EXMC_SNWTCFQx A
1T SRAM/ CRAM
2 16. 1
| | | |
| f f |
(EXMC_A[25:0]) ‘X } 1 X
. | | | /7
(EXMC_NEX) | |
| } |
(EXMC_NBL[1:0]) | } } X
| | | |
(EXMSCG_\NOE) 1 } } Aj
. | | )
(EXMC_NWE) | | | |
| | | |
T | T T
(EXMC_D[15:0]) 1 : 1 Y 8 1
; ‘ ; ;
‘ (ASET+1 HCLK) ‘ (DSET+1 HCLK) ‘ 2HCLK ‘

2 17. 1Q

(EXMC_A[25:0])

a
(EXMC_NEXx)

(EXMC_NBL[1:0]) |

8a
(EXMC_NOE)

EY
(EXMC_NWE)

(EXMC_DI[15:0])

(ASET+1HCLK) (DSET HCLK)

2 16. 17

EXMC_SNCTLXx
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(EXMC_D[15:0])

31-20 G 0x000
19 SYNCWR 0x0
18-16 CPS 0x0
15 ASYNCWAIT b_e ©
14 EXMODEN 0x0
13 NRWTEN 0x0
12 WEN O_a
11 NRWTCFG
10 WRAPEN 0x0
9 NRWTPOL B 154 1
8 SBRSTEN 0x0
7 G 0x1
6 NREN
5-4 NRW b_e ©
3-2 NRTP 6 _e6 U ~ NorFlash 2
1 NRMUX 0x0
0 NRBKEN 0x1
EXMC_SNTCFGXx
31-30 G 0x0000
29-28 ASYNCMOD
27-24 DLAT
23-20 CKDIV
19-16 BUSLAT EXMC_NEPd: 1 [ 1}
b_6 U b (Q bw DSET+1 HCLK Ny
15-8 DSET
b w DSET +3HCLK )
7-4 AHLD
3-0 ASET b_e¢ U b
AT SRAM/ PSRAM( CRAM) OE
2 18. A
| | | |
| f f |
(EXMC_A[25:0]) >‘< } 1 X
| | | |
a \ \ \ |/
(EXMC_NEX) | |
| 1 —
(EXMC_NBL[1:0]) | } } X
| | | |
ea \ \ \ I/
(EXMC_NOE) / \ 1 I
a | | | |
(EXMC_NWE) | | | |
| | | |
T | T T
| t 'Yy 8]
; ! ; j
| | | |

(ASET+1 HCLK)

(DSET+1 HCLK)
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2 19. AQ
| 1 —
(EXMC_A[25:0]) ‘X 1 1 X
. | | | }7
(EXMC_NEX) | [
| 1 —
(EXMC_NBL(1:0]) | } } X
| | | |
ot 7/ | O\
| [ \ |
| \ /
| | —
| | | |
‘ (WASET HCLK) ‘ (WDSET HCLK) 1how |
A Mz 6 Q " He )
G A
2 17. AT
B /B a v
EXMC_SNCTLx
31-20 G 0x000
19 SYNCWR 0x0
18-16 CPS 0x0
15 ASYNCWTEN 0_e U
14 EXMODEN ox1
13 NRWTEN 0x0
12 WEN 0_a
11 NRWTCFG
10 WRAPEN 0x0
9 NRWTPOL B 154 1
8 SBRSTEN 0x0
7 G 0x1
6 NREN
5-4 NRW b_e6 U
3-2 NRTP 0_e6 U ~ NorFlash 2
1 NRMUX 0x0
0 NRBKEN ox1
EXMC_SNTCFGx(Read)
31-30 G 0x0
29-28 ASYNCMOD 0x0
27-24 DLAT
23-20 CKDIV
19-16 BUSLAT EXMC_NE[{: 1V [ 1}
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B B a \
EXMC_SNCTLx
15.8 DSET b_e¢ 0O b (b uw DSET+3HCLK
)
7-4 AHLD
3-0 ASET b_e U b
EXMC_SNWTCFGx(Write)
31-30 G 0x0
29-28 WASYNCMOD 0x0
27-20 G 0x00
19-16 WBUSLAT EXMC_NE[: 1 [
15.8 WDSET b_e¢ 0O b Q b ;« WDSET+1HCLK
7-4 WAHLD 0x0
3-0 WASET o0_e ©
2/ BNOR FIl ash

210 2/ B

(EXMC_A[25:0])

£y
(EXMC_NEXx)

(EXMC_NADV)

LA}
(EXMC_NOE)

a
(EXMC_NWE)

(EXMC_D[15:0])

211

(ASET+1 HCLK)

(DSET+1 HCLK)

(EXMC_A[25:0])

a
(EXMC_NEx)

(EXMC_NADV)

8a

(EXMC_NOE)
‘
T
|
a |
(EXMC_NWE) |
|
T
(EXMC_D[15:0]) 1
|
|

(ASET HCLK)

R 447[4“444\4“44““
BN

(DSET HCLK)
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2112 BQ

I
—: | i
(EXMC_A[25:0]) |
I
I
T
I
|
|
7
f
I
I
|
T
I
|
L
I

EY
(EXMC_NEXx)

(EXMC_NADV)

83q
(EXMC_NOE)

/
|
o { ;
| | |
(WASET HCLK) | (WDSET HCLK) arow |
2 18 2/ B~
B /B a \'
EXMC_SNCTLx( z B)
31-20 G 0x000
19 SYNCWR 0x0
18-16 CPS 0x0
15 ASYNCWTEN Ob_e U
14 EXMODEN 2 OoxO B 0x1
13 NRWTEN 0x0
12 WEN o_oa
11 NRWTCFG
10 WRAPEN 0x0
9 NRWTPOL B 15y 1
8 SBRSTEN 0x0
7 G Ox1
6 NREN Ox1
5-4 NRW b_6 U
3-2 NRTP Nor Flash® 2
1 NRMUX 0x0
0 NRBKEN Ox1
EXMC_SNTCFGX( B D)
31-30 G 0x0000
29-28 ASYNCMOD B Ox1
27-24 DLAT
23-20 CKDIV
19-16 BUSLAT EXMC_NE[X: 1 [
158 DSET h 'E)ul DSET+3HCLK
7-4 AHLD 0x0
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B /B a \
EXMC_SNCTLx( z B)
3-0 ASET b_e U b
EXMC_SNWTCFGx( BQ b)
31-30 G 0x0000
29-28 WASYNCMOD B Ox1
27-20 G 0x000
19-16 WBUSLAT EXMC_NE[x: ¥ [ W
15.8 WDSET O b " Q b~ 4 WDSET+1HCLk
7-4 WAHLD 0x0
3-0 WASET b_e6
CiNOR-l ash OE

213

a
(EXMC_NEXx)

(EXMC_NADV)

ga
(EXMC_NOE)

a
(EXMC_NWE)

(EXMC_D[15:0])

2114

(EXMC_A[25:0])

C
I
|
(EXMC_A[25:0]) ><‘
I
(
T
|
|
|
/
T
|
|
|
I
T
|
|
|
|

(ASET+1 HCLK)

(DSET+1 HCLK)

a
(EXMC_NEXx)

cQ
I
|
|
I
(
—
|
(EXMC_NADV) A\

8a
(EXMC_NOE)

EY
(EXMC_NWE)

(EXMC_DI[15:0])

(WASET+1HCLK)

G Q ° Ha
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2 19. C
B /B a v
EXMC_SNCTLXx
31-20 G 0x000
19 SYNCWR 0x0
18-16 CPS 0x0
15 ASYNCWTEN b_e¢
14 EXMODEN ox1
13 NRWTEN 0x0
12 WEN O_a
11 NRWTCFG
10 WRAPEN 0x0
9 NRWTPOL B 15w 1
8 SBRSTEN 0x0
7 G 0x1
6 NREN ox1
5-4 NRW b_e6 U
3-2 NRTP Nor Flash' 2
1 NRMUX 0x0
0 NRBKEN ox1
EXMC_SNTCFGx
31-30 G 0x0000
29-28 ASYNCMOD C 0x2
27-24 DLAT
23-20 CKDIV
19-16 BUSLAT EXMC_NE[: ¥ [ 1}
158 DSET b_e¢ 0O b - f)w DSET+3HCLk
7-4 AHLD 0x0
3-0 ASET b_6¢ U b
EXMC_SNWTCFGx
31-30 G 0x0
29-28 WASYNCMOD C 0x2
27-20 G 0x000
19-16 WBUSLAT EXMC_NE[X: 1 [
15.8 WDSET b_e¢ U b " Q ’b~w WDSET+1HCLK
7-4 WAHLD 0x0
3-0 WASET 0_6 U b
Di b
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215

(EXMC_A[25:0])

a
(EXMC_NEXx)

(EXMC_NADV)

A
(EXMC_NOE)

a
(EXMC_NWE)

(EXMC_D[15:0])

216

(EXMC_A[25:0])

(AHLD+1 HCLK)

(DSET+1 HCLK)

a
(EXMC_NEXx)

(EXMC_NADV)

8
(EXMC_NOE)

EY
(EXMC_NWE)

|
| |
2110 D 7
B /B a v
EXMC_SNCTLx
31-20 G 0x000
19 SYNCWR 0x0
18-16 CPS 0x0
15 ASYNCWTEN b_e¢ U
14 EXMODEN ox1
13 NRWTEN 0x0
12 WEN 5_6
11 NRWTCFG
10 WRAPEN 0x0
9 NRWTPOL B 154 1
8 SBRSTEN 0x0
7 G Ox1
6 NREN §_6 O
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5-4 NRW b_e6
3-2 NRTP b_e6
1 NRMUX 0x0
0 NRBKEN 0x1
EXMC_SNTCFGx
31-30 G 0x0
29-28 ASYNCMOD D 0x3
27-24 DLAT i
23-20 CKDIV
19-16 BUSLAT EXMC_NE[¥: 1 [
b_e U b - b w DSET+3HCLK
15-8 DSET ~
7-4 AHLD b_e¢ U b
3-0 ASET b_e¢ U b
EXMC_SNWTCFGx
31-30 G 0x0
29-28 WASYNCMOD D 0x3
27-20 G 0x00
19-16 WBUSLAT EXMC_NE[X: 1 [
b_e U b " Q buw WSET+1HCLk
15-8 WDSET )
7-4 WAHLD b_6¢ U b
3-0 WASET b_6¢ U b
AMT NORFI as i
217
| | | | | |
| f f f f |
(EXMC_A[25:16)) X‘ } [2‘5:16] 1 } X
| | | | | |
a \ \ \ \ \ |/
(EXMC_NEX) | | | |
T T T T T T
| | } } } }
(EXMC_NADV) ) / } } } \\
| | | | | |
2a \ \ \ \ \ |/
(EXMC_NOE) / 1 1 \ 1 ‘
a | | [ ol | |
(EXMC_NWE) | | |1 HOLK | | |
| | | | | |
T | | T T
(EXMC_D[15:0]) [151011 / : 1 Y s 1
; ‘ ! ; j
| | | |

A |

(ASET+1 HCLK) (AHLD+1 HCLK)

(DSET+1 HCLK)
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2118
| | | | |
| f f f |
(EXMC_A[25:16)) X‘ } [25:16] 1 } X
| | | | |
a \ \ \ \ I/
(EXMC_NEX) | | |
| | l I
(EXMC_NADV) | / } } \\
| | | | |
| | | | |
(EXMsCé_\NOE) / 1 1 1 \
: | | —
a | | |
(EXMC_NWE) | | | / |
| | | | |
| T | T T
(EXMC_D[15:0]) X‘ [15:0‘1 X EXMC q‘ 1
{ ‘ ! ; |
| | A | | |
(ASET+1HCLK) (AHLD HCLK)) (DSET+1HCLK) LHCLK
211 7
B /B a v
EXMC_SNCTLx
31-20 G 0x000
19 SYNCWR 0x0
18-16 CPS 0x0
15 ASYNCWTEN Ob_e U
14 EXMODEN 0x0
13 NRWTEN 0x0
12 WEN 0_6 U
11 NRWTCFG
10 WRAPEN 0x0
9 NRWTPOL B 154y 1
8 SBRSTEN 0x0
7 G Ox1
6 NREN 0Ox1
5-4 NRW b_6 U
3-2 NRTP 0x2 NOR Flash
1 NRMUX 0ox1
0 NRBKEN 0ox1
EXMC_SNTCFGx
31-30 G 0x0
29-28 ASYNCMOD 0x0
27-24 DLAT
23-20 CKDIV
19-16 BUSLAT EXMC_NE[X: 1 [
b_e U b " Q bu DSET+2HCLK
15-8 DSET
- b w DSET+3HCLK -
7-4 AHLD b_e¢ U b
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] ) S
EXMC_SNCTLXx
30 | ASET | b_e O b
H .
w EXMGNCTLASYNCWA LK v, ©a
w ~ ASYNCWATIT=1 w A A"
o H™ L EXMC_NOE/EXMC_NWEH"  °
Toata_se@ueTByX| T_assekth BEL K (21-1)
o H” b EXMC_NEH" ‘
maXwai 1_assedTAmORES PHASIOLD PHASE (21-2)
!
Toata se@GPMBAX|I T _AsseRmMDORES PARSE D_pHhsed H C L(RL-3)
!
Toata_sefPupd HCLK (21-4)
219

|
(EXMC_A[25:0]) >‘<
a |
(EXMC_NEX)

(EXMC_NWAIT)
NRWTPOL =0

(EXMC_NWAIT)
NRWTPOL = 1

|
8a
(EXMC_NOE)

|
|
|
(EXMC_D[15:0]) |
I
T
|
|
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2120 Q

|
(EXMC_A[25:0]) X‘
a \
(EXMC_NEX)

(EXMC_NWAIT)
NRWTPOL =0

(EXMC_NWAIT)
NRWTPOL =1

|
a \
(EXMC_NWE)

|
|
|
(EXMC_D[15:0]) I
\
|
|

T C " EXMC_ CLbK " HCLK n'
LK
EXMC_C%%%V” (21-5)
i TCKDI V Ne ~ EXMC_SNTETFGKDEV b
v A
1. L NORFI ash
DLAT H | EXMC_CLK A NOR
4 m.
NOR b° NADVH H 7 w'
NOR =DLAT+2 (21-6)
NOR " NAD H H Ty
NOR =DLAT+3 (21-7)
2.
G EXMCNWAHTGSG W A H” EXMCSNCTL x
B NRWTEaN ~ B NRWTCFEG EXMCNWAHT ”
9 e B NRWTPOL EXMCNWAHT A
NORFIl ash O T EXMCSNCTELNMRWT EN 1
H [ EXMCNWAHT A EXMCNWAI T~ EXMCNWAI TH [
U - A

A EXMCNWAI T

NRWPOL "=EXMCNWAI T
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NRWPOL "=EXMCNWAY T
A 0 T EXMCNWAHT H ‘
NRWTCFG” £EXMCNWAHT N
NRWTCFG” £EXMCNWAHT T B9 e y B
A
EXMCNWAHT P EXM@ O o H™ " G
¥ a N 3 A
3. CRAM 0D " Ne
CRAMIT 5 00D " EXMC | w D " Ne AuzG
ONe b~ EXMCSNCTLGP S CRAM A
4, SMi A 0D
G 0D ~ AHB w16 1t EXMCw W w1 D
’ AHB Ww3B 1 EXM@ D Ne 2 16 D ~ W

BT EE

|
><
|
. \
(EXMC_NEX)
|
(EXMC_NADV) \\
|
I
|
.
|
|
|
|
T
|
Il
{‘

Fa
(EXMC_NOE)

Qg
(EXMC_NWE)

(EXMC_NWAIT)

(EXMC_D[15:0)) | [15:0]
1 T, oxmT 2B Sl T }
: b v | ‘ ‘ i
212
B /B 2 .
EXMC_SNCTLx
31-20 G 0x000
19 SYNCWR
18-16 CPS o0
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B /B a \
15 ASYNCWTEN 0x0
14 EXMODEN 0x0
13 NRWTEN b_e¢ U
12 WEN
11 NRWTCFG 0_e¢ U
10 WRAPEN 0x0
9 NRWTPOL 0_e¢ U
8 SBRSTEN oxI 0 aq
7 G ox1
6 NREN b_e U
5-4 NRW ox1
3-2 NRTP O_e O - ox1/0x2
1 NRMUX oxt 6 _e¢ U b
0 NRBKEN ox1
EXMC_SNTCFGx(Read)
31-30 G 0x0
29-28 ASYNCMOD 0x0
27-24 DLAT
23-20 CKDIV * 0x1,EXMC_CLK=2HCLK
19-16 BUSLAT EXMC_NE[X: 1V [
15-8 DSET
7-4 AHLD
3-0 ASET
0Q i NOR, PSRAM( CRAM)
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2122

HCLK

EXMC
(EXMC_CLK)

(EXMC_A[25:16])

a
(EXMC_NEX)

(EXMC_NADV)

¥Fa
(EXMC_NOE)

Ra
(EXMC_NWE)

(EXMC_NWAIT)

(EXMC_D[15:0) [15:0] o >'}<
| 3 | | |
213 Q
B /B a v
EXMC_SNCTLx
31-20 G 0x000
19 SYNCWR oxI’ Qa
18-16 CPS 0x0
15 AYSNCWAIT 0x0
14 EXMODEN 0x0
13 NRWTEN b_e¢
12 WREN 0x1
11 NRWTCFG 0x0( w 0)
10 WRAPEN 0x0
9 NTWTPOL b_e¢ U
8 SBRSTEN
7 G ox1
6 NREN b_e¢ ©
5-4 NRW 0x1
3-2 NRTP 0x1
1 NRMUX ox1” & _6
0 NRBKEN 0x1
EXMC_SNTCFGXx(Write)
31-30 G 0x0
29-28 ASYNCMOD 0x0
27-24 DLAT
23-20 CKDIV * 0xI" EXMC_CLK=2HCLK
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B /B a \'
19-16 BUSLAT EXMC_NEp: 1 [
15-8 DSET
7-4 AHLD
3-0 ASET
21.3.5. NAND FI| &<h Carld

EXMC Ban&Blank2NANB| a8lmnk3PCCardA ¢
8 216 NANDBI aysith1 8 PO A 6NAND

L

FI asehXMC

NAND FI

tECC

G

211 48B /168 NAND o H”

D G A

ash/ P@ Card

eBankEXMC

EXMC

D

w

EXMC_A[17]

NAND Flash -

ALE"

EXMC_A[16]

NAND Flash o -

CLE"

EXMC_DI[7:0)/
EXMC_DI[15:0]

8h v /

168 “ /

EXMC_NCE[X]

,Xx=1,2

EXMC_NOE(NR
E)

Fa

EXMC_NWE

Qa

EXMC_NWAIT/
EXMC_INT[x]

NAND Flash / T HT

EXMC x=1,2

2115168 PCCar o H”

EXMC

D

EXMC_A[10:0]

EXMC_NIOS16

16 8 D I/0

EXMC_NIORD

1/0 ¥ a

EXMC_NIOWR

I/0 Qa

EXMC_NREG

EXMC_DI[15:0]

~

EXMC_NCE3_x

(x=0,1)

EXMC_NOE

Fa

EXMC_NWE

N[ |

Qa

EXMC_NWAIT

13

PC Card H~

EXMC_INTR

PCCard T -

H~

EXMC_CD

PC Card \

HY
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U

2116Bank1/ 2/ 3

- AHB
o Q
D
R 8
W 8
8B R 16
Ne 2 EXMC
NAND W 16
R 32
Ne 4 EXMC
w 32
R 8
W 8 b o)
168 R 16
NAND/PC Card W 16
R 32
Ne 2 EXMC
W 32
NAND FARGhCarld
EXMC wuNAND FiPaGsh ° H* A eBank
U L EXMC_NRAEXMC_NPI NERMC_ NPCTZLF Gx
EXMC_NPATXEXGMC _PI| OTaCEFXGBC _ N ECIiCk EXMC_NPI NMTENX
EXMC_NPCTEZEXGMC_ NPATCFIGx 4a a ~ "y
U A
211 7INADN/ PC " Ca réd
NAND Flash/
a Q 1B w PC Card
\% \%
¢ 0 pH 6
W/R HCLK 0 255
~ HIZ” Y
0 9 G
o G "~ HLD” WI/R HCLK | (HCLK) EOTN ) 1 254
3 G
N 0F o
U ~ WAIT WI/R HCLK 2 256
(HCLK)
. 6F ow |
U ~ SET” WIR HCLK 1 255
(HCLK)
212 3PC Card o) F o T b ° a H-
o | / O ¢ GPCCarH)bhb 3 A

542



&

GigaDevice G D 3 2 F 4 0 3 X X,Y

2123PC Card

] il

(EXMC_CLK)
| ! ! L1 I
(EXMC_A[25:0]) ‘X } } } } } ><7
[ I T 1T [
| | | [ |
(EXMC?NCE) ‘\T\ 1 1 1 1 1 /
EXMC_NREG } } } } } } }
EXMC_NIORD | | | | | | |
EXMC_NIOWR i i i i i i i
t | | [ _—
s/ \ B /) |
| | | | | | |
Write Data ? ? ﬁ?\ } } } //a%—
[ [ —— T [
Read Data ; — | K | > —
| | | [ |
I COMSETX + 1 HCLK | I I COMHLDX HCLK I
; COMHIZx HCLK: : 1 1 } }
| ; chWAlTx +1 HCLK ; ; | |
NAND FIl Bsh
EXMC NAND FU asth - £ i o H™ > A[ T6]
" A[T7]H “dCPU Q bA
o* NAND FI absh
1) EXMC_NPCGTEXMC_NPCTTCFGx wo
EXMONPATCF Gx
2) Q" NAND Flasho” 4 EXMONCE EXMC_NWE
EXMC_CILAH T6]u © 7t NANDuWwQ" o’
3) Q- b T v EXMC_NCEEXMC_NWE
EXMC_AILAE T 7]u © 7t NANDuQ" ’
4) NAND H" " NAND L w EXMONCHE G :
5)c v ¥ :
6) bQ~ D) Ty F NANDIW ’ [ 37 Q~
W 6’ [ 22 Q D A
NAND FI| astr
" NAND FIl ash” W @ - L NAND FI| ashF

EXMOQNCE NAND F1 as hi FNCE G A

W YTOSHI BA128M*8bash'NADN F

£33
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212 4NCE NAND FI ash

|

| |

a [
(EXMC_NCE) | |
|

n EY ) |
(EXMC_A[16]) |
I

|

|

|

|

\
/mVaAVAVAY ALY

| |
| |
| |
| |
| | |
| | |
1 -
| | |
(EXMCJ\?l?]) 1 1 1
| | | |
| | |
| | |
1 1 ‘ 1 ‘ ‘ 1 -
e T T T T T T T T T
e oe | o | | L
| | | | | | | | |
* n ol > < 0‘>< 1\>< z\x 3\> < n1l o\ | | |
(EXMC_D[7:0]) (0oh) | (CAO0-7) /\(CA8-11)/\ (PAO-7) /\(PA8-15) 30h | | | |
I T 1 1 1 1 T I I I
t t t t t t t | |
ehewia |\ /
L L s o
! ! ! ! ! ! ! G o
MO NAND D5MQ~ 9 CMDO
2) NAND Q" b ADD O
3) NAND 1O~ b ADD 1
4) NAND Q" b ADD 2
5) NAND 1Q~ b ADD 3
6) NAND DMQ~ b5 CMD1
67Q D b” EXM@ EXMC_NPATCHEGx A ATTHLD
" NAND Fl asthXMC_| NTX ATTHLD ¢ tws EXMONWE |
EXMC_KkWNHA ¢ EXMONCE NAND Fl ash
¢ H” NAND Flash H W@ W
B/ NB [ T H™ NCEB G v A Ty
o ATTHTY tws - CPUW H Q° Wae D
a U - it R a o A
NAND FI &<
EXMC T BankBank2WeECC 2] N Y EXMC_NPCTLX
T ECCSZ ECC - ECC "y lebit F 2a

bit A

NANDUO a “ECC ) D[ 1 %1 EXMC_NEKMC_NREA

ECCSZ Qb b FEXMC_NETFTCx VA P
ECC ~ » ® EXMC_NETERCEN EXMC_NPQTlyx
P ECCEM " ECC A

PC/ CF Card

EXMC Bank3 PC/ CF “Card U |l O ABankha& 3a
Noz w (O - I 0o A
EXMC_NCE3EXMC_NCE3 _ 1 H™" EXMC_NCE3 _ 0 v
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O0_6 EXMC OA[ . EXMC_NCE3 _1° »pb v
EXMC_NCE3EXMC_NCE3_ 1 168 bA B NDTP PC/ CF Card
by o - EXMC_NPGTNXW w01 G EXMC b A
" b '

1. " EXMC_NCHE3=_x0, 1 H~ 8 18 b A
EXMC_NRSEG “ EXMQ\WEu v Q b” EXMNOEM Y
b A
2. " EXMC_NCHE3=_x0, 1 H ~ 8 18 b A
EXMC _ NRBEYG © EXMQNWEuY Y Q b” EXMNOEM Y
b A
3. 10 " EXMC_NCHE3=_x0, 1 H"~ g8 16 b A
EXMC _ NRBEYG T EXMQI OWRY Q b” EXMQNI ORI
b A

AHB 168 PC/ CF "Card

1. ' o s - A - A AHB
TEXM@ ~ Ne H \ bA EXMC_NREG “EX MQNWE
Wy Q b EXMQNOEY b A
2. ' H o s - E T oA w Wy
b~ W W H AN b Y7 EXMC_NCE3 _A
EXMC _ NRBEYG © EXMQ\WEwy v Q b” EXMONOEM Y
b A

4. 1 0 \ * EXMC _ NREYG T EXMQVI OWRY
Q b” EXMQNI ORID b A
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21.4. EXMC

21.4.1. NOR/ PSRAWM

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

Z ‘0x00*+x8 (x = 0, 1, 2, 3)
Py Ox000MWDB G6regi"od0000” 36Db&a&giaacarelgi aryyi"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 . NR NR NRBK
WRE N WRAEN| G NRW:]0 NRTPR[]O
WAI T DEN EN CFG POL STEN EN MU X EN
fwo rw rw  rw rw rw rw rw fw w w Fww
B /B
31:20 G G BvA
19 SYNCWR Qb
(0} Q b
1 Q b
18:16 CPS[2:0] CRAM
000 * 0 Ne=
001 128
010 256
011 512
100 1024
it G
15 ASYNCWAIT w a B
0) w
1 a w
14 EXMODEN a
0
T a
13 NRWTEN NWAITH" a
c U 0 ~ Bg |/ ~ NWAITH™ w
0 NWAITH”
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1 a NWAITH"
12 WREN 0 ba
0 EXMC O Q B° 1Y WaeAHB
1 "H EXMC U] Q 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
Ca 5
7 G G BvA
6 NREN NOR a
0 NOR Flash

1 "H NOR Flash

5:4 NRWI[1:0] o
00 8f
01 16F ( B V)
10111 G
3:2 NRTP[1:0] U
00 SRAM(regionl~region3 P 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 Fl ash (EXMC_SNTCFGx) (x=0, 1, 2, 3)
4 *0x04 + 8 * x, (x = 0, 1, 2, 3)
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31

30

Bv' OxOFFFFF

29 28 27

32°

26

25

A

24 23 22 21 20 19

18 17

16

ASYNCMOD[1:0]

DLAT[3:0]

‘ CKDIV[3:0] ‘

BUSLAT[3:0]

15

14

w

13 12 11

10

w

w

8 7 6 5 4 3

w

2

1

DSET[7:0]

‘ AHLD[3:0] ‘

ASET[3:0]

B /B

w

A

w

31:30

29:28

27:24

23:20

19:16

15:8

7:4

G

ASYNCMODI[1:0]

DLAT[3:0]

CKDIV[3:0]

BUSLAT([3:0]

DSET[7:0]

AHLD[3:0]

B 7

00
or
10
11

o 0O w >

NOR Flash

ox0
ox1
éé
OxF

0x0
ox1'
éé
OxF

ox0'
ox1

OxF

w

<l

G

Ta

(0]

¥ 2e¢ EXMC_CLK
¥ 3¢ EXMC_CLK

(0]

G 4 17@ EXMC_CLK

No T

EXMC_CLK =2e@ HCLK

EXMC_CLK =16e HCLK

0x00 G

oxor

eé

OxFF

Ta " & 1 - [
=le HCLK
=2a@ HCLK

=16@ HCLK

=2e@ HCLK

=256 HCLK
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GigaDevice
B G N Db
ox0 G
ox1' =2@ HCLK
éé
OxF =16@ HCLK
3.0 ASETI[3:0]
B
©B SRAM,ROM,NOR Flash
0x0 =le HCLK
éé
OxF =16@ HCLK
SRAM/ NOR Fl ash (EXMC_SNWTCFGx) (x=0, 1,
Z "0x104 +x=8 0, x1,, (2, 3)
Pv' OxOFFFFF
7 ~ 32" A
a EXMCGNCTREXMODEW A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G WASYNCMODJ1:0] G ‘ WBUSLAT[3:0] ‘
w 12
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ WDSET[7:0] WAHLD[3:0] ‘ WASETI[3:0] ‘
w w 2
B /B
31:30 G G ByvA
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 H A
0x0 =le HCLK
Ox1' =2@ HCLK
éé
OxF =16@ HCLK
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15:8 WDSET[7:0]
B
0x00 G
0ox0T =2@ HCLK
éé
OxFF =256@ HCLK
74 WAHLD[3:0] G
B G i Db
ox0 G
ox1 =2e HCLK
éé
OxF =16e HCLK
3.0 WASET[3:0]
B
: B SRAM,ROM,NOR Flash
0ox0 =le HCLK
oxI' =2a HCLK
ee
OxF =16@ HCLK

21.4.2. NAND Flash/PC Card

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

Z "0x40 240 Ox 2,23 x =
B v"® 0x 000001 8

7 ~ 38" 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
B /B
31:20 G G BvA
19:17 ECCSZ[2:0] ECC
000 256
001 512
010 1024
011' 2048
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100" 4096
101" 8192
16:13 ATR[3:0] ALE RE
0x0' 1@ HCLK
éé

OxF 16@ HCLK

12:9 CTRI[3:0] CLE RE
0x0' le HCLK
0x1' 2@ HCLK
éeé
OxF 16@ HCLK

8:7 G G BvA
6 ECCEN ECCa,
0 " ECC B EXMC_NECCx
1 ECC
5:4 NDWI[1:0] U
00 88
01 168
it G
! 6 PC/CF Card, 168
3 NDTP o
0 PC Card, CF Card, PCMCIA
1' NAND Flash
2 NDBKEN U a
0 U
1 a U
1 NDWTEN NWAITH™ a B
(0} 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 =
Pv' Ox0000® cbankbam®k Ox0000 " 0@®d&A Nk 3

7 ~ 32" A
LT L B~ " WeFI FO B° Bh GECA& 0 o
“FIEQ AHB 26~ a AHB "y it A
ECC 6t FI PO Aw= | ECE@” FI FO B
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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 w w w w w w
B /B
31:7 G G Bv A
6 FFEPT FIFO B
0 FIFO
1 FIFO
5 INTFEN T 1" a
0 T 7
ra T @
4 INTHEN T a
0 T
I a T
3 INTREN T 3514 7T a
0 T 21
1 a T 0
2 INTFS T "
o [T 1
I [T 1
1 INTHS T
0 [T
[T
0 INTRS T 581
0 [T =:1
[T 250

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

Z ‘0x48 + 0x20 * x, (x = 1, 2, 3)
BPv' OXxXFCFCFC

7 ~ 32" A

[
=

1) GY 1 16 PC Ca€H caNAND

Fl aAs h

552



&

GigaDevice G D 3 2 F 4 0 3 X X,Y

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

COMHIZ[7:0] ‘ COMHLD[7:0]

w w

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

COMWAIT[7:0] ‘ COMSET[7:0]

w A

B /B

31:24 COMHIZ[7:0]

(0]

H Q b
0x00 le HCLK
éé
OXFE 255e HCLK

OxFF G

(0]

23:16 COMHLDI[7:0]

o

0 G Qb T 3bu H”
0x00 G
0x01' 1@ HCLK
éé
OXFE' 254@ HCLK
OxFF G

15:8 COMWAIT[7:0]
HuG 5
0x00 G
0x01' 2@ HCLK (¥:': NWAIT )
éé
OXFE 255e@ HCLK (¥:: NWAIT )

OXFF G

7:0 COMSET[7:0]
H H”
0x00 1le HCLK
éé
OxFE 255@ HCLK
OxFF G

NAND Flash/ PC Card (EXMC_NPATCFGx) (x

z "0x4C + 0x20 * x, (x = 1, 2, 3)
By' OXFCFCFC

>

7 ~ 32"

G 8B P a - 3 W Nand FIl ash Q DA
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GD32F403xXY

31

30

29 28 27

26

25

24

23 22 21 20 19 18 17 16

ATTHIZ[7:0]

ATTHLD[7:0]

15

14

w

13 12 11

10

w

7 6 5 4 3 2 1 0

ATTWAIT[7:0]

ATTSET[7:0]

B /B

w

A

31:24

23:16

15:8

7:0

31

30

ATTHIZ[7:0]

ATTHLD[7:0]

ATTWAIT[7:0]

ATTSET[7:0]

PC Card

4 " O0x B

B

0x00' le HCLK

éé

OXFE 255@ HCLK

OxFF G

V)

0x00 G

0x01' le HCLK

eeé

(0]

OXFE 254@ HCLK

OxFF G

HuG
0x00 G

ot
(0]

o

T Q b T 3bw H”

0x01' 2@ HCLK (v:': NWAIT )

éé

OXFE 255@ HCLK (v:;: NWAIT )

OXFF G

B

eeé

H”
0x00' le HCLK

OXFE 255a@ HCLK

OxFF G

I/ O

Pv' OXFCFCFC

29 28 27

32°

26

25

>

24

(EXMC_PI OTCFG3)

23 22 21 20 19 18 17 16

IOHIZ[7:0]

IOHLD[7:0]
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w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IOWAIT[7:0] IOSET[7:0]
w w
B /B
31:24 IOHIZ[7:0] 110
y 10 Q b G
0x00 Oe HCLK
éé

OXFF 255@ HCLK

23:16 IOHLD[7:0] 1/10 G
G 0O b T 3bwu H™ G 0x00 G

cr

0x01' le HCLK
ee
OxFF 255@ HCLK

15:8 IOWAIT[7:0] 1’0
HuG 5
o0x00 G
0x01' 2@ HCLK (¥:': NWAIT )
éé
OXxFF 256@ HCLK (¥:': NWAIT )
7:0 IOSET[7:0] 1’0
H H”
0x00 1e@ HCLK
éé
OXFF 256@ HCLK

NANB|l ash ECC (EXMC_NECCx) (x=1, 2)

z "0x54+0x%x20 x*)=xt, 2
Bv' ' Ox0000 0000
7 ~ 38" 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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GigaDevice
310 ECC[31:0] ECC
ECCSZ[2:0] NAND Flash ECCB

0b000 256 ECC[21:0]
0b001 512 ECC[23:0]
0b010 1024 ECC[25:0]
0b011 2048 ECC[27:0]
0b100 4096 ECC[29:0]
0b101 8192 ECC[31:0]
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22. L ~ CAN"~
22.1.
CANController "Ar eaWw Net wolk ' I H
€ H %OA
CAN L buw CAN o " CAN  2.0A2. ABAN L~
Y 3t 0° GD32F403xXx Ti 2& A G
A Ty 3a b 0 D v 0
0 _ A 2@ W 3 FI FOQ) 't v FI FO
n p LA CAN L ) 0 H Tinmerigger communica:
w A
22.2. h
A CAN Y 2.0A2.0B
A H Ww 1Mbit/s
A 0 H Tinmeriggered c®mmunication
A T a A
b w
A 30 ’
A 0 ne
A 0 A
w
A 2 W 3 FI FO
A GD32F403Xx T 1 2& ’
A FIFOw A
b H
A 0 H ! D
A 1@ ’
A ]
A D A
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22.3. w
CAN 221. CAN A
221. CAN
CANO 0 [0..2] CANO Tx/Rx
FIFO[0.1] ||l
CAN1 i} [0..2] CAN1 Tx/Rx
FIFO[0.1] |of ol
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 SLPWMODI  yaCAN L ~ b A -
b " CAN_STAT SLPWS p 1A
CAN_CTL AWUS 1 CAN | * Y CAN L N

b A CAN_CTL SLPWMODO 3"y *

b A
“A . b “ CAN_CTL | WMCD 1 SLPWN® O0A
- b * CAN_CTL | WMOGD SLPWM®D 0A
A b
CAN Ha ~ CAN L ~ A b A CAN_CTL
| WMOD I a CAN L A b -
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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 Db T CAN H & * CAN_CTL | WMOD 07
Yy -~ b L CAN T HA
b - b ' CAN_CTL SLPWMCD T |-
0 A
b A b " CAN_CTL | WMOD T s 0
A
22.3.2. H
CAN L 4 H
A " Si |l"enH ;
A " Loopbadk
A " Loopback anéi Silent
A " Nor malH A
~ Silent™ H
H W " vyt CAN P b 0 Kuv A CAN_BT
T SCMOB 1 a CAN L ~ H 1 0y % H
A
H Ty CAN :: D A
Loopback ™ H
H W~ CAN L O Ty ~ FI FO
0 3 CAN A CAN_BT T LCMOb I g CAN L
~ H 1 0y % H A
H CAN H A
Loopback and Silent = H
H W CAN RX TX b CAN ACAN L bt
CAN “3b CAN 10 Y A CAN_BT
T LCMOD SCMOB T g CAN L ~ H -
0Ty ¥ H A
H CANH A TX G - 1™ RX
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G A
Normal® H
CAN L b H W~ vyt CAN ~ 3"y CAN
0 A CAN_BT LCMOD SCMOB O0A
22.3.3. 0
0
0 3a@ 0 Y CAN_TMIAN_TKMEAN_TMDATAO X
CAN_TMDATA1X A 22 0 A
22. 0
TMIO
TMPO .| Transmit
TMDATA 00 mailbox 0
TMDATA 10
T™MI1
Application > ™PL p|  Transmit
PP > TMDATAOL "I mailbox1
TMDATA 11
T™I2
- TMP2 .|  Transmit
"| TMDATAO02 "I mailbox2
TMDATA 12
5
0 G empty ° oy A v
Y CAN_TMI x TEM 1 ¢ CAN L "0 v 0
cpendi nd le G pending” Q@ -
0 G schedul éid © 0 T CAN ::0
- 0 G trans miAt 0 - " T YP
a 0 fwuempty A 2. 0 A
223. 0

( empty Je—{ transmit )

A

A 4

( pending —» scheduled )
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0 H
CAN_TSTATT MTFMTFNERRAL MTE 0 H A
A MTFO 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 v
1" W e 0 ’
2" v 4@ O ’
3 CAN_TMI x TENT
4 0 H AT ’ [ MTFMTFNERR w
0 A
5
T 0
CAN_TSTAT MST1 " ¥yT 0 A
0 6 pending scheduled "CAN_TSTAT MSTI y 4T
0 A
0 G transmit Tt X H AW ’ 0 w T MTF
MTFNERR 0 W empty A - 0 TF =~
0 w scheduled - 0 T A
0 no
20T T y:: 0 0 v CAN.CTL TFOP v~ y_ A
TFOu T 0 ® OO "~ FIFO” A
TFOu O i " ldentifier” »b A " ldentifier”
T - b 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 & A
2 24. r
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GigaDevice

2 24.
{ RFIFO0 |
RFIFOMIO
| ZZ
RFIFOMPRO ol oo
Receive FIFO o| o| o
v RFIFOMDATAOO 212
o [l N
RFIFOMDATAL10
Application  |——
RFIFOMI1
A I
RFIFOMPL ol 2] Q
Receive FIFQ o| o| o
RFIFOMDATAO1 22| R
ol LI N
RFIFOMDATA11
! REIFOL
FIFO
@ Fl FO 3a - O A’ O OF -
t CAN - A
CAN_RFIFOX” FI FOH A FI RO STy
CAN_RFIFOMIX CAN_RFIFOMPX CAN_RFIFOMDATAOx CAN_RFIFOMDATA1x U
T H CAN_RFIFOx RFD1 A
FIFO H
FIFOH ~ CAN_RFIFOXT A
RFL' FIFOT~ A FIFOu * RFL4 O FIFOu * RFL4 3A
RFF FIFO B A RFL4 3A
RFO FIFO ¥ BA FIFO ~ 33 v [ a FIFOD FA
CAN_CTL RFODS T 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 Y F i p ~ O0A
22.3.5. w
W @ W i “ldentifier pw
FI FO x A
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GigaDevice

B

GD32F408%xT"~ © 28YH 1 bank®ank27

W @ 1 "H 2e CAN_FxDATAO CAN_FxDATAT 1~ vy w2 B
32-bitB 16-bits A

32-bitB  CAN_FDATAX’ ' SFID[10:0] EFID[17:0] FF FTA 225 -BPRt
£ A
225 -B DBt
| FDATA[312]] | FDATA[20.3] | FDATA[2:0] |
7/ 7/ 7/ 7/
| SFID[10.0] | EFID[17:0] | FF[FT] 0]
16-hitP  CAN_FDATAX " SFID[10:0] FT FF EFID[17:15]A 22. -bpt
£ A
2 26. -b BBt
| FDATA[31:2]] | FDATA[2016 | FDATA[155] |  FDATA[40] |
7 7 / / 7
| SFID[10.0] | FT | Fr[EFID[17:15]] SFID[100] | FT| Fr[EFID[1715]
6 Wa “ldentifier "B b
- B o A
Ve 320iRt 227. -BPpAt A
2 27. -B PRt
ID FDATAO[31:21] FDATA0[20:3] FDATAO[2:0]
Mask FDATA1[31:21] FDATA1[203] FDATA1[2:0]
7/ 7 7/ 7
| SFID[10.0] | EFID[17:0] [FF[FT] 0]
2 28. -h BBt
ID FDATAO[155] FDATAO[4:0] FDATA1[155] FDATA1[4:0]
Mask FDATAQ[31:21] FDATAOQ[20:16] FDATA1[31:21] FDATA1[20:16]
7/ 7/ 7 7/ 7/
| SFID[10.0] | FT [ Fr]EFID[17:15]] SFID[10.0] | Fr | FF]EFID[17:15]]
i
GWa “ldentiufier b LT
Yoot o1 x A

563



&

GD32F403xXY

GigaDevice
e 320iBt 1 229. -BpAt A
22. -BpRt |
ID FDATAO[31:21] FDATAO0[20:3] FDATAO[2:0]
ID FDATA1[31:21] FDATA1[20:3] FDATA1[2:0]
/ / / /
| SFID[10.0] | EFID[17:0] | FE [ FT] 0]
2210 -bBRt
D | FDATAQ[31:2]] | FDATAO[2016 | FDATAO[155] |  FDATAO[40] |
/ / / / /
| SFID[10.0] | FT | FF]EFID[17:15)] SFID[10.0] | FT| FF]EFIDI17:15)]
{"H Bank ~ @ 1 "H wB b~ { b
Ao 221. -BPt - 2a i{"H Bank®2bibt
“Bank132biBt | A
221. -BPRt -
1°H
0 FODATAO-32bit-ID 0
FODATAZ1-32bit-Mask
L F1DATAO-32bit-ID 1
F1DATA1-32bit-ID 2
v FIFO
28 i1"H Ty " FI FOO FI FARIL We 1 HT [ FI FO
@ i "H w 0o FI HO UA
L
W @ 1 "H [~ A CAN_FW " Yy A
Wae "7 Fiter MNNmbenr "H e T
" Filter i mgNAI n dGAX_RFIFOMPx X FI Ve Nr 2 2. %
A |
2 2. T W e 2 FIFOO T ” 10 Filter Number=10~
i"H H W 10A CAN_RFIFOMPxT FI v uw 10A
b7 i "H Bank” ¢ b Ao  Bank3 [ FIFOO ¥
Wl b L T ’ © 3 4A
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GigaDevice
2 2.
FIFOO . FIFO1
i "H i *H
FODATAO0-32bits-ID F2DATAOQ[15:0]-16bits-1D
0 . 0 F2DATAQ[31:16]-16bits- 0
FODATA1-32bits-Mask
) Mask
F1DATAO-32bits-ID 1 F2DATA1L[15:0]-16bits-ID
1 _ F2DATA1[31:16]-16bits- 1
F1DATA1-32bits-ID 2
Mask
F3DATAO[15:0]-16bits-ID FADATAO-32bits-ID
F3DATAO[31:16]-16bits- 3 4 _ 2
FADATA1-32bits-Mask
3 Mask
F3DATA1[15:0]-16bits-ID F5DATAO0-32bits-ID 3
F3DATA1[31:16]-16bits- 4 5 _
F5DATA1-32bits-ID 4
Mask
F7DATAOQ[15:0]-16bits-ID 5 F6DATAOQ[15:0]-16bits-1D 5
F7DATAO0[31:16]-16bits- ,
6 F6DATAO[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 F6DATA1[31:16]-16bits- ID 8
F8DATAOQ[15:0]-16bits-ID 9 F10DATAO[15:0]-16bits-ID
F8DATAOQ[31:16]-16bits- 10 F10DATAO[31:16]-16bits- 9
ID Mask
8 10
F8DATA1[15:0]-16bits-1D 11 F10DATA1[15:0]-16bits-ID
F8DATA1[31:16]-16bits- 12 F10DATA1[31:16]-16bits- 10
ID Mask
FODATAO[15:0]-16bits-1D F11DATAO[15:0]-16bits-ID 11
FODATAO[31:16]-16bits- 13 _
F11DATAO[31:16]-16bits- ID 12
9 Mask 1
FODATA1[15:0]-16bits-1D F11DATA1[15:0]-16bits-ID 13
FODATA1[31:16]-16bits- 14 _
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