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I G T = < RO 513
I R A = B GV o TR 51 3
I A< T = B G S o T O A @ 1 VOO 513
I A T = B SV o TR 514
I 7 O R = 3 ST o T O A @ ) VO 514
I 7 = - RO 514
I 7 = B SO 514
I 7 T RO 517
I 7 S < B OO 519
T 7 TR 520
I 7 T NN U I T =R 520
T 7 N U OO 521
T 7 < TR 521
T 7 TR 522
T 0 TR 522
T RO 529
18B2b SR 0 B O T = 3 =T = 539
S NI N = S =X I == O 55 4
202. P SRAM 0 H ettt ettt 555
208. EXMCENKO ettt es 555
204 . NOR/ PSIRAM oottt 556
e <SR =G Y/ T 556
206 . RO 558
207 . A T ettt 559
2 68 . 72 = RO 562
2 09 . C T ettt 563
20 = s 0 o TR 565
2011. ettt en 567
2 0L 2 . ettt en 570
20l 3. o O 572
2014 .8 /8IBE NANDO H™ ettt e ettt n s 573
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20L 6. BaANKIL/ 2/ B oottt ettt ettt 574
20L 7. NADN/ PC QA Ml ettt 574
N R ¢ {4 ST 596
2 82 ettt ettt ettt en et en 597
I ® - "\ 2 (TR 601
221y 2 A . T TSP 623
22.Y H* ~ MI | ettt ettt en s 624
223.Y 2 I = T PRSP 624
224.Y 2 I = T PR STT 625
< SRR 626
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2 27 . OO 633
228 . b ettt n ettt 633
229 . 0 et 653
2 ST 1 1 RO 7009
228 | H evetetetet et et et e e e et et e ettt ettt et et et ettt et et e b et ee e eA e R e s e ae e e st es ettt et et et ettt ettt tesene 711
2 T S | TR 712
2 41 . U SHBTE S oottt ettt 726
2 R U = - T i TR 737
251 . Ta Lo 3 RN 794
2 B ettt ettt a et ettt ettt ettt 794
2 -1 R TR 795
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1. i U
GD32F10x» GArfCor P-MX 32 L AAr®Cor ®-MX
© 22 AHB Nez 4wl-CODE abD-Code ACor B-MX
o - b o - v o2 3t A U
v o’ T ® oy o 4 GB U " HNG =
- A
1.1. Ar mMCor t-MX
Cor ®-MX el VYT ¥ 32 A
aCor ®-MX .6 vow L A
Cor ®-MX GARM7 ~ f W @ P D -
| / Ok F B bAN F Cor®Mx:.: W
A p T 6 I-Code  aD-Code a ar " PPB” Y1
F ~ AHB-AP~ ¢
A T L~ NvIC
A i i "H FPB™’
A i i "H DWT "’
A ) 1 "H ITM
A ~ 1" ETM™’
Ay JTAG o~ SWJ-DP™’
A o o V\"H TPIU"’

>

p G Y'H MPU "’

1-1. CoE-M2 x xCor P-MX A = H ~ a

Ar®Cor ®dX a YA
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1-1. Co%M3e x
Cortex-M3 processor
Interrupts and Nested Tt 1
Power control Vectored | :
< P Interrupt @  Cortex-M3core % »  Embedded |
Controller L Trace |
h 4 (NVIC) "] Macrocell |
o E™)
Wake-up | |
Interrupt —4 __;___t_ A 4 L
Controller If :
(ac) Flash Patch : Memory | Watl?:?llaoint
Breakpoint [ Protection :<-> And TFr)ace
(FPB) | Unit(MPU)
| : (WDT)
vyy y
Serial-Wire
Or JTAG AHB Instrumentation Trace Port
Debug Port |[#4— Accessport €% BusMatrix [@® Trace Macrocell [#—[¥ Interface Unit
(SWDP or (AHB-AP) (IT™M) N (TPIV)
SWJ-DP)
A A A A
T L =
Serial-Wire or ICode DCode System CoreSight
JTAG Debug AHB-Lite BiEile ek | S n e'zzs ?yzz " Tlrnig'ff;gt
Interface Data Data System interface
interface interface interface
* ETM MPUH @ W Y 6 256K GD32F10GRRXR2F103XxX
b A
1.2.
GD32F10x» 32 - T a T @ h L H
H w A We AHB aWaeAHB HeAPB AAHB
i n A 1-1. A#iB e T 4 T o010
h "y AHB [ 1 H h b~y
AHB t A
1-1. A&B e 7 1
IBUS |DBUS | SBUS | DMAO | DMA1 | ENET
FMC-I 1
FMC-D 1 1 1
SRAM 1 1 1 1 1 1
EXMC 1 1 1 1 1 1
AHB 1 1 1
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IBUS | DBUS | SBUS | DMAO | DMA1 | ENET
APB1 1 1 1
APB2 1 1 1
1-1. A& B & Ty “AHB Vs @h T Neguwu' |l BWS
b) R N .

DBUBSBUBDMADDMALENEAI BUSor &-MIP

~0x0000~0XOMKFFF " FBFB ADBUSCor ®-M3%

G v O " yinq M A " SBUSCor M3
G D O a Y Oy 1 v A v
M ADMAODMANe DMAODMA1l [ AENETY

FMAQAFM@aSRAMEXMEAHBAPB1
ASRAM

p SRAW
A

AHB 3 V3@l " Ny
A P BAF M@ o L b\ * FM@ o
i 0 O AEXMC O L AAHB AHB AHB
APB1APB?2 AP B H APB AH APB APB A
APB1b L 5MHzZAPB2bcn -~ U _o v 10 81H ZA

€ AHB ¥ A
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1-2. GD32Meldixdmnsity
TPIU SWIITAG —  POR/PDR
0
S K——=)| Flash Flash
ARM Cortex-M3 ] Ibus Memory ():() Memo —| PLL
Processor o (}:{) Controller Y M Fma:108MHz
Fmax:108MHz g Dbus 7y
© v
LDO
)
§ FMC | CRC | RCU > 12V
NviC 3 [ Meste » | Save AHB Peripherals
A I IRC
z ] emHz
k< SRAM
GPDMA 7 chs (}M:(> 5 controller K—v|  SRAM
aste 4 Slave]
| HXTAL |—»
e K= AHBt0APB|  AHBto APB | 4-16MHz je—ry
Slave Slave] Bridge2 Bridgel
i
L] LVD
Interrput request — —
Powered By Vooa
< USARTO >
Slave Slave
12-bit R
— | SARADC 7

Powered By Vooa

A

A

A

A

A

A

A 4

TIMERO

A

Xewd :2ddv

ZHINSOT

ZHWPS = Xewd - TddVv

A 4

A 4

\ 4

A 4

A 4

A 4

A 4
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1-3.GD32FHOgdhensity

POR'PDR

PLL
Fmax:108MHz

TPIU SWIITAG
g Flash
8 :> as| Flash
: o Ib V—N
ARM Cortex-M3 us Memory K=/ Memory
Processor v} j‘> Controller
Fmax:108MHz 9 Dbus
&
@ FMC ‘ SDIO ‘ CRC ‘ RCU
2 -
NvIC % HERER > AHB Peripherals
T
w
2 LN SRAM
GPDMA12¢chs ()| 8 (=1 cantroller K — SRAM
Mastel
EXMC (= (=) AHBlOAPB| AHB10oAPB
Slave v Bridge2 Bridgel
. |
Interrput request — —
< USARTO A N
Slave Slave
12-hit
— > SARADC

Powered By Voba

A

A

A

A

A

A

A

A

A

TIMERO

A

TIMER7

ZHWS8O0T = Xewd :‘2adv

ZHWVYS = Xewd :TddV

CANO

E

DGT

TIMER1~3
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1251~2

*

LDO
1.2v

IRC
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.

HXTAL
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LVD

Powered By Vooa
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12C1

USBD

FWDGT

RTC

DAC

TIMER4~6

UART3~4

\ 4
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1-4GD32FEQx-dansity

TPIU SWITAG | PORPDR
§ Flash
% % as Flash
ARM Cortex-M3 us Memory w—v/g\ Memor r—| PLL
Processor Controller y [ Fmax:108MHz
v]
Fmax:108MHz 9 Dbus i
&
LDO
%))
g FMC ‘SDIO ‘ CRC ‘ RCU H 1oy
NvIC 3 | Meste > | Save AHB Peripherals
y < L IRC
GP DMA 12 chs s (=) SRAM 1N —|  SRAM i
% Controller
Mastel % Slave
v | HXTAL —»
EXMC (= ()| AHBIOAPB|  AHBloAPB M 416MHz e
Slave Slave Bridge2 Bridgel
L
. \ L] LVD
Interrput request — —
Py d By Vi
le CANO owered By Vooa
Slave Slave
O —— WWDGT
12-hit
Ly SARADC TIMER1~3
Powered By Vooa S
< »  EXTI 1281~2
le ,| GPIOA USART1~2 >
> >
GPIOB % @ 12C0
T 7
GPIOC g g 12C1
i 1l
GPIOD o g USBD
® <
GPIOE
GPIOF RTC
< » GPIOG DAC
“«———————————> TIMERO () TIMER4~6
TIMER? —> UART3~4
< > TIMER8~10 K —> TIMER
<#> R —
11~13
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TPIU SWIITAG —1  PORPDR
Q :“) Flash
& as Flash
ARM Cortex-M3 ® lbus Memory (——> | PLL
Memory | '
Processor |v] :> Controller Fmax:108MHz
Fmax:108MHz g Dbus i
1]
LDO
(%]
E FMC ‘USBFS‘ CRC ‘ RCU — L2V
NviC 3 | master Slave AHB Peripherals
h > L | IRC
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A _12.GD32F10x#® U LGD32F10x» o
7 ASRAM it ® g M As M e Ne 2,1 KB Ny
Y @ A
1-22.GD32F10x » o
gy M
OxA000 0000 - 0XA000 OFFF EXMC - SWREG
0x9000 0000 - OX9FFF FFFF EXMC - PC CARD
RAM AHB 0x7000 0000 - OX8FFF FFFF EXMC - NAND
0x6000 0000 - OX6FFF FFFF EXMC - NOR/PSRAM/SRAM
0x5000 0000 - 0x5003 FFFF USBFS
0x4008 0000 - OX4FFF FFFF G
0x4004 0000 - 0x4007 FFFF G
0x4002 BCOO - 0x4003 FFFF G
0x4002 B0O0O - 0x4002 BBFF G
0x4002 A00O0 - 0x4002 AFFF G
0x4002 8000 - 0x4002 9FFF ENET
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
AHB 0x4002 3000 - 0x4002 33FF CRC
0x4002 2CO00 - 0x4002 2FFF G
0x4002 2800 - 0x4002 2BFF G
0x4002 2400 - 0x4002 27FF G
0x4002 2000 - 0x4002 23FF FMC
0x4002 1CO00 - 0x4002 1FFF G
0x4002 1800 - 0x4002 1BFF G
0x4002 1400 - 0x4002 17FF G
0x4002 1000 - 0x4002 13FF RCU
0x4002 0CO00 - 0x4002 OFFF G
0x4002 0800 - 0x4002 OBFF G
0x4002 0400 - 0x4002 O7FF DMA1
0x4002 0000 - 0x4002 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 6C00 - 0x4001 6FFF G
0x4001 6800 - 0x4001 6BFF G
0x4001 5C00 - 0x4001 67FF G
0x4001 5800 - 0x4001 5BFF G
0x4001 5400 - 0x4001 57FF TIMER10
0x4001 5000 - 0x4001 53FF TIMER9
0x4001 4CO00 - 0x4001 4FFF TIMERS
0x4001 4800 - 0x4001 4BFF G
0x4001 4400 - 0x4001 47FF G
0x4001 4000 - 0x4001 43FF G
0x4001 3C00 - 0x4001 3FFF ADC2
0x4001 3800 - 0x4001 3BFF USARTO
0x4001 3400 - 0x4001 37FF TIMER7
0x4001 3000 - 0x4001 33FF SPIO
0x4001 2C00 - 0x4001 2FFF TIMERO
0x4001 2800 - 0x4001 2BFF ADC1
0x4001 2400 - 0x4001 27FF ADCO
0x4001 2000 - 0x4001 23FF GPIOG
0x4001 1CO0O0 - 0x4001 1FFF GPIOF
0x4001 1800 - 0x4001 1BFF GPIOE
0x4001 1400 - 0x4001 17FF GPIOD
0x4001 1000 - 0x4001 13FF GPIOC
0x4001 0COO0 - 0x4001 OFFF GPIOB
0x4001 0800 - 0x4001 OBFF GPIOA
0x4001 0400 - 0x4001 O7FF EXTI
0x4001 0000 - 0x4001 O3FF AFIO
0x4000 CCO0O0 - 0x4000 FFFF G
0x4000 C800 - 0x4000 CBFF G
0x4000 C400 - 0x4000 C7FF G
0x4000 C000 - 0x4000 C3FF G
0x4000 8000 - 0x4000 BFFF G
APB1 0x4000 7C00 - 0x4000 7FFF G
0x4000 7800 - 0x4000 7BFF G
0x4000 7400 - 0x4000 77FF DAC
0x4000 7000 - 0x4000 73FF PMU
0x4000 6CO00 - 0x4000 6FFF BKP
0x4000 6800 - 0x4000 6BFF CAN1

37



<

GigaDevice

GD32F10x Y

g M
0x4000 6400 - 0x4000 67FF CANO
0x4000 6000 - 0x4000 63FF Shared USBD/CAN SRAM
512 bytes
0x4000 5C00 - 0x4000 5FFF USBD
0x4000 5800 - 0x4000 5BFF 12C1
0x4000 5400 - 0x4000 57FF 12C0
0x4000 5000 - 0x4000 53FF UART4
0x4000 4CO00 - 0x4000 4FFF UART3
0x4000 4800 - 0x4000 4BFF USART2
0x4000 4400 - 0x4000 47FF USART1
0x4000 4000 - 0x4000 43FF G
0x4000 3C00 - 0x4000 3FFF SPI2/12S2
0x4000 3800 - 0x4000 3BFF SPI1/12S1
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 1C00 - 0x4000 1FFF TIMER12
0x4000 1800 - 0x4000 1BFF TIMER11
0x4000 1400 - 0x4000 17FF TIMERG
0x4000 1000 - 0x4000 13FF TIMERS
0x4000 0CO00 - 0x4000 OFFF TIMER4
0x4000 0800 - 0x4000 OBFF TIMERS3
0x4000 0400 - 0x4000 O7FF TIMER2
0x4000 0000 - 0x4000 03FF TIMER1
0x2007 0000 - Ox3FFF FFFF G
0x2006 0000 - 0x2006 FFFF G
0x2003 0000 - 0x2005 FFFF G
0x2002 0000 - 0x2002 FFFF G
SRAM ARB 0x2001 C000 - 0x2001 FFFF
0x2001 8000 - 0x2001 BFFF
SRAM
0x2000 5000 - 0x2001 7FFF
0x2000 0000 - 0x2000 4FFF
Ox1FFF F810 - Ox1FFF FFFF G
Ox1FFF F800 - Ox1FFF F8OF Option Bytes
Code AHB Ox1FFF B0OOO - OX1FFF F7FF Boot loader
Ox1FFF 7A10 - Ox1FFF AFFF G
Ox1FFF 7800 - OX1FFF 7AOF G
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Ox1FFF 0000 - Ox1FFF 77FF G
Ox1FFE C010 - Ox1FFE FFFF G
0x1FFE C000 - Ox1FFE COOF G
0x1001 0000 - OX1FFE BFFF G
0x1000 0000 - 0x1000 FFFF G
0x083C 0000 - OXOFFF FFFF G
0x0830 0000 - 0x083B FFFF G
0x0800 0000 - 0X082F FFFF Main Flash
0x0030 0000 - 0X07FF 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
wui A - -Q6 b Y Cor ®-MX L uWe Y i B
w A U VH @ B B M ~ Ne¢BcSRAM TAB M
O # ™ @ [ O B M @B A
! E vE OMT @ v [B M A
bit_word_addr =bit_band_base
[ T
A bit_word_addr [B M # O W '
A bit_band_base £ M ’
A Dbyte offset BV z ’
A bit_number T B "~ 07 A
L 0x2000 0201 ,~ B £ M ‘
bit_word_addr = 0x2200 0000 + (0x2QB2*
02200 40Q@Cbh~ HOx2000 O0OZBOOw [
0x2200 4018 H SRAMOX2000 02018 v 0x01
0x A0
1.3.2. 't SRAMU
GD32F10x L 2 SRAM 0x2000 0000 96KAB

an

167 vyi

3g- A
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1.3.3. * FLASHD

GD32F10x L L StFLASH Yy N ‘

A 3072KBh FLASH U

A 18KB "~ boot loader” H o

A ) A

GD32F106GP82F103xx U 16K128K H 7 bT 7

(GD32F10Ak _MD)

GD32F10G6GR32F103xx (U 256(K12K K 7 b *
( GD32F10A& _HD)

GD32F10GDPB82F103xx U 512K 7 b *
( GD32F10Ax _XD)

ap

GD32F106R&2F107%x be (GD32F10x _CL)

a L -~ Fmec A
1.4.
GD32F10x L L3373 Y BOOTMBOOT1 -
1-3. A Hea W B @ CK_SYS -
e A A " il 3t B B
BOOTWBOOT1 AW H @ Ty Gi T A
1-3.
Bootl BootO
h FLASH X 0
0 1
S SRAM 1 1
' Wl hFLASKr L ~ BootO b G
A
' Il B " Ar®Cor ®-MX MWL 0x0000 0000 v~ Pt
0x0000 0004 7 - C 9 A
“hFLASH -~ c0Ox0800 MOOWO ~ o
" MD | G OX1FFFFF00 1 (U2 l a 2-2. GD32F10x CL~
GD32F10x HD GD32F10x XD~ [ o - GOXx0000"A0C@ BBAM
U 0x2000 0000 w - A9 T =»
a NVIC z [ SRAMA
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1.5

96

T Boot IﬂoﬁdeuSAR)To

T O H 96 2

Wl DKy @

6 FLASHW

T e A

W

- T
STy BLTT o

A GD32F10x

| D BgFIl aslh H

>

W N

iS¢
>
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1.5.1. U H
"Ox1FFF F7EO
T vVEA b7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
SRAM_DENSI TY[15: 0]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FLASH_DENSI TY[15: 0]
r
B /B
31:16 SRAM_DENSITY[15: SRAM
0] Y p 't SRAM ~ Y Kbytesu { B A
o ' 0x0008  8KbytesA
15:0 FLASH_DENSITY[15 FLASH &
:0] v p FLASH U " Y Kbytesw ¥ B A
o ' 0x0020  32KbytesA
1.5.2. WIlD9o9e "
“"Ox1FFF F7ES
T vEA b A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
UNI QUE_I D[31:16]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
UNI QUE_I D[ 15: 0]
r
B /B
31:0 UNIQUE_ID[31:0] W ID
"Ox1FFF F7EC
T vEA b7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

UNI QUE_I1 D[ 63: 48]

r
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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
31:0 UNIQUE_ID[63:32] W ID
"OxXx1FFF F7FO
T vENA b7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
UNI QUE_I1 D[ 95:80]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
UNI QUE_I D[79:64]
r
B /B
31:0 UNIQUE_ID[95:64] W ID
1.6.
‘0x4002 103C
B v ' 0x0000 0000
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G ‘ CEE | G
w
B /B
31:8 G G B v
7 CEE |
0 |
1 |
6:0 G G B v
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1. -  bit[7] vy Qtr B bH A
2. | G GD32F10xC/D/E/FIGIIK® T A
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2. L ~ FMC”
2.1.
L~ FMC = 3 w A k256K p- CPU
D) AF MG 1t 3 - “yi 32 16N b A
2.2. h
A 3M " e O o :
A |k 256K p~ CPU D ' “CPU b b
A G G 512KB GD32F10x_CL GD32F10x_ XD a =H ' |[512KB
W " bank0™ T~ H " bankl™ T’
A ch U b 6 512KB GD32F10x_CL GD32F10x HD 7 a = bankO
A ¢ GD32F10x_MD~ w 1KB A GD32F10x_CL GD32F10x_HD"~
GD32F10x_XD" bank0 w 2KB  bankl W 4KB
A 328 168 A - b’
A W 16 " " ’
A néG - 0| :
A G v Q bA
2.3. w
2.3.1.
6 GD3 AFxMD WwilKB ch U b 6512KBD32Fx _CL
GD3 AFx _HD W2KB ech U 651KRB GD3 AFx _CL
GD3 AFX _X&® =H ' k512KB W ~ banklo
H " bankTAi TbankO w2 KBbank1 wadKBh U
Ty A 2-1. GD32F10x_MD 2-2. GD32F10x CL~

GD32F10x _HD _GD32F10x_XDA

2-1. GD32F10x_MD

0 0x0800 0000 - 0x0800 O3FF 1KB
h @ 1 0x0800 0400 - 0x0800 O7FF 1KB
2 0x0800 0800 - 0x0800 OBFF 1KB
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é é é
127 0x0801 FCOO0 - 0x0801 FFFF 1KB
Boot loader
H y Ox1FFF FOO0O- Ox1FFF F7FF 2KB
- " Ox1FFF F800 - Ox1FFF F80F 16B

2-2. GD32F10x_CLT GD32F10x_HD GD32F10x_XD

0 0x0800 0000 - 0x0800 O7FF 2KB
1 0x0800 0800 - 0x0800 OFFF 2KB
2 0x0800 1000 - 0x0800 17FF 2KB
é é é
h O 255 0x0807 F800 - 0x0807 FFFF 2KB
256 0x0808 0000 - 0x0808 OFFF 4KB
257 0x0808 1000 - 0x0808 1FFF 4KB
é é é
895 0x082F FOO0O0 - 0x082F FFFF 4KB
GD32F10x
Ox1FFF F000- Ox1FFF F7FF 2KB
_HD
GD32F10x | Boot loader
H Ox1FFF EQ00- Ox1FFF F7FF 6KB
XD M
GD32F10x
cL Ox1FFF BO0O- OX1FFF F7FF 18KB
- - Ox1FFF F800 - Ox1FFF F80F 16B
* H ( =, boot loader b A
2.3.2. b
" Y'E U W A 0 o & Nezg CPUI BUS
DBUS A
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2.3.3. FMC CTLX
B " FMC_OTL - LR wilA ® FMC_KEYO0O Q"
0x4567001x2B3DEF89 KR FMC_CTLO AW Q b “FMC_CTLO
L K8 p O0A" Y ) FMC_CTLO LK wilP
FMC_CTLO Aky FMC_KEYO b w LK 1 ¢
FMC _CTLO" 0We A
FMC_CTLO OBP& OBER FMC_CTLO W - H
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| ¢ |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G ‘WUPEN‘ G ‘ LVDF | STBF ‘ WUF ‘
w r r r
B /B
319 G G Bv A
8 WUPEN WKUP a
0 " WKUP w
1 WKUP w
WUPEN ~ HlF 1T WKUP 1w C
A 6 WKUP v T WKUP p u "W A
B L ~ " R v 0Wea Hp A
7:3 G G B v
2 LVDF Voo
0OvY 4A4H® ¥ ~ Voo G LVD v~
ry AHP#%¥ "~ Vb G VY G LVD v~
" LVDw A
1 STBF
o .
1 -
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B 7 PORPDR PMU_CTL STBRST A
0 WUF
o) ( Hp
r WKUP RTC Ho A
B 7 PORPDR PMU_CTL WURSH A
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4. M ~ BKP”
4.1.
Be ™M T M " Voo 7 Veat =~ M 4% 168" 84
~ - o G YL B3buy '
A
" BKP 3" s RTC %w A
BH ~ Kuv M Q b 3 M RT®H
Q Aua M RTC Q ~ & RCU_APBIEN
PMUEN BKFNB M o - P PMU_CTL
BKPWESN g M T Q A
4.2. h
A 84 M VG A~ "HpO * M B
A -~ ~ pPC13” - ’
A RTC %o " LRTC ¥ 1 %ov W
A -~ L " BKP_TPCS ~ ~ T Hp LA
4.3. w
4.3.1. RTC %o
Y RTC “ MCU ¥ %w ARTC 6N Duw F PCIA

BKP_OCTL T COEN a w A

%oV BKP_OCTL T RCCV][ 6:70]%w Yy1000000/272~20ppm
ni RTC A

4.3.2. -

MCU 't~ ~ w YG - BKP_ _TPCTLT TPEMN
a TAMPER w Ay ST He ok H* &t TP EBN b
bu~ "~ H” - TAMPERa H |F s A [~
Hub ™ BKP_TPCST TEF BA T a -~ " He" YY"
WaeT Akv™ "Hep w B M A

' TPAL=0/T TAMPER a =~ TPENE ~ H |- w oo
TAMPER ::  :: 1/ H " We ST He wid A
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4.4, BKP
BKP * 0x4000 6C00
441. M " BKP_DATAx= 07 .41
Z ' Ox04[ 0x28 O0x40[ OxBC
B v' 0x0000
Yy A " 16" ~ 32" A
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DATA[15:0]
rw
B /B
15:0 DATA[15:0] M
B Ow Adarc B B~
BKP_DATAX b bwx A
4.4.2. RT®” ¥ L " BKP_OCTL
Z ' 0x2C
B v' 0x0000
Ty A~ 16”7 ~ 32" A
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G ‘ ROSEL ‘ ASOEN ‘ COEN ‘ RCCV[6:0]
B /B
15:10 G G BvA
9 ROSEL RTC ¥
0 RTC ¥u I
1 RTC #u I
B2 M B A
8 ASOEN RTC H* ¥a
0 RTC H™ %
1 RTC H" ¥a
a " TAMPER ~ bu RTC ¥A
B~ M B A
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7 COEN RTC % ¥ a
0 RTC % F
1 RTC % Fa
a ~ TAMPER ¥ RTC 64Ne AASOENP n ¢ COENB ~
ASOENB B ~“ b COEN BL ~ TAMPER bwu RTC H”
H* FA
B B~ POR"/ " PDR" A
6:0 RCCV[6:0] RTC %oV
v 2720 @ I p @ I A
B 7 M B A
4.4.3, - L " BKP_TPTTL
Z ' 0x30
B v' 0x0000
"y A~ 167 ~ 32" A
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G | TPAL ‘ TPEN ‘
rw w
BB
15:2 G G ByvA
1 TPAL TAMPER
0 TAMPER
1 TAMPER v
0 TPEN TAMPER g
0 TAMPER b u GPIOo g
1' TAMPER - M B w A TAMPER 3t B
BKP_DATAX T A
4.4.4, -~ L (BKP_TPCS)
Z ' 0x34
P v' 0x0000
Ty oA 16" ~ 32" A
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G ‘ TIF ‘ TEF ‘ G ‘ TPIE ’ TIR ‘ TER ‘
r r w w w
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B /B
15:10 G G Bv A
9 TIF T

0] ST 0

r - T 0

B~ TIRBE 1 TPIEB 0 A
8 TEF B e V)

o) ST HB D

' -~ " Hpb

B~ TERW Q 1 A
7:3 G G Bv A
2 TPIE T T a4

0~ " T

I """ 7T g

B~ B B A
1 TIR ST B

0 b

1 B TIFB

B W 4y O0A
0 TER T " Hp B

0 b

1 B TEF®

B W 4 OA
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5. B { "H RCU”
T a a B Ly"H RCU
5.1. B Ly"H RCTL”
5.1.1.
GD32F1lx L~ 2 L ' B 3 B M B A BT y
S A B B SWDP L M H i
o N& ~ O | R ™ B B mM A B H™ ap
Hup B O 0 A e = B H A
5.1.2. w
B
0 YWkWHB -7 B B~ POR/ PDR™ ¢ T
P BO Y A BB v M A By }
p LDO %0%o0 L1.2v ~ B (" A B "o
o 0 x 0 00000GA 4
B
0 YNkIHE % Ve B
A B~ POWER_RSTNn™
A B~ NRST
A 0 " WWDGT_RSTn™
A " FWDGT_RSThn
A Cor®Mx T B L T SYSRESETREQ 8W_RSTn
A nRST_STDBY w 0 P * B
"~ OBSTDBY_RSTn
A NRST_DPSLP w 0 F -

~ OBDPSLP_RSTn™ A

b~ 1)

B B 3, SWDP L M H o N&~° p '
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5-1.

Eﬂ_m

NRST

WWDGT_RSTH——— 20 us
FWDGT_RSTR————] ' U ¢
SW_RSTn
OB_STDBY_RSTn
OB_DPSLP_RSTn
M B
Y MH®D H W O M B 13 M L T BKPRSBTO61 84
M B~  Vbbp Vsah |||= W~ Voo Veaid “A
5.2. Ly "H ccCTL”
5.2.1.
LY "™H ¢ W L w “° Wep 8BMRC ~ IRC8M™ AW
@ r " HXTAL” aWe p 40KRC ~ IRC40K™ a W @
v r © LXTAL™ a W e ® PLL™ @ W @ HXTAL a Ne
a A
AHBaAPB Cortex®-M3 ~ CK_SYS™ Y IRC8Ma
HXTAL PLLA "y [ 108MHZzA
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— USBD 48 MHz CK_USBD
1 Prescaler = >
SCS[L:0] 115225 (to USBD)
\ CK_I2S
CK_IRC8M -
125 enable (to 1251,2)
8 MHz AHB CK_AHB CK_EXMC
108 MHz max £1,2..512 EXMC enable (to EXMC)
o HCLK
PLLSEL PLLMF »
AHB enable (to AHB bus,Cortex-M3,SRAM,DMA,FMC)
cK_csT
HXTAL |—|—, Monitor || (to Cortex-M3 SysTick)
FCLK o
PREDVO CK_HXTAL (free running clock)
< CK_SDIO
Elle} enab\ezl > (to SDIO)
APBL CK_APBL
¢ Prescaler PCLK1
+1,2,4,8,16 54 MHz max 0 APBL periphertls
Peripheral enable
TIVERL,2,3.4,5,6,
11,12,13 if(APB1
7128 11 prescale =1)x1 TIMERX CK_TIMERX
elsex2 enable to TIMERL,2,34,
32,768 KHz o1 CK_RTC o 56,11,12,13
LXTAL (10 RTC) APB2 CK_APB2
‘—— Prescaler PCLK2
10 +1,2,4,8,16 108 MHz max o APBZ peripherals
pheral enable
RTCSRC[L:0]
40 KHz 10 CK_FWDGT TIMERO,7,8,9,10
IRC40K f(APB2 I
(to FWDGT) it :1)2'19“"‘ © CK_TIMERX
else x 2 ";r"”aiix o
TIMERO,7,8,9,10
Oxx f[————— NO CLK
100 |————— CK_SYS ADC
Prescaler
E §| CK_OUTo 101 f————— CK_IRCEM 2468121 CK_ADCx to ADCO0,1,2
110 —————— CK_HXTAL 6 14 MHz max
111 CK_PLL
CKOUTOSEL[2:0]
. "
GD32F101xx ¥ 56MH A
~ oY a oY oY
No Y AHBa APB2 APB1 A AHBa APB2a APB1
Y oY ~ ~ ~
Ne# w 108MHza 108MHza 54MHzA RCU AHB HCLK™ 8Ne

A L -

b w SysTick

SysTick™
HCLK"~

SysTick
A

ADC APB2 2a 4a 6a 8a 12a 16Ne

SDIO, EXMC CK_AHB . A

TIMER
¢ TIMER

CK_APB1 CK_APB2
4 CK_APBX x=0,17

No -
HOA

APBX x=0,1"

USBD CK_PLL A v 48MHz

12S CK_SYS t A

RTCSRCB ~
L ARTC
A ARTC
LXTAL Ay

RTC
HXTAL 128Ne A w
IRC40K Aw N

Vop Veat -

RCU_BDCTL

HXTAL 128Ne
A .

A ARTC

Y

FWDGT = ~ FWDGT L IRC40K Ay

LXTAL

b u Cortex
: AHB

Ne bul

a IRC40K
©12Vvp
Vop )
A
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5.2.2. h

A 4] 16MHz ' " HXTAL™’

A p 8MHzRC ~ IRC8M™ ’

A 32768Hz v r © LXTAL™’

A p 40KHzRC ~ IRC40K™ ’

A PLL " HXTAL IRC8M

A HXTAL A
5.2.3. w

I " HXTAL
4[ 16M r - Y L Y A r
H @ HXTAL A r A
5-3. HXTAL
OSCIN oscour

c1—— —_— C2
HXTAL Y L RCU_CTL HXTALENS LT L
RCU_CTLT HXTALSTBS A
W B p 01606 F A Y N A HXTAL
v T RCU_INTT T a B HXTALSTBIEP 616w
“’ T A ~ HXTAL "y b PLL ~ A
L RCU_CTL HXTALBPS HXTAKENB | 1L a A ~
T H” OSCIN' OSCOUTG } 5-4. JHXTAL A
~ CK_HXTAL 6 ~ OSCIN A
5-4. | HXTAL
OSCIN oscour

—5 %
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p 8M RC "1 RC8M
p 8MHzRC v IRC8M  ~ 8MHz - 3t CPU
i Awu A IRC8BMRC b K v ) p Ny Loy
A IRC8MRC Ty L " RCU CTL™ T IRC8MEN
B =7 AL RCU_CTLT IRC8MSTBE IRC8Mp RC
A IRC8M y HXTAL A T RCU_INTT
T a BIRCS8MSTBIE 616IRC8M Yy ~ “ WwaeT AIRCBM 37
b PLL ~ A
N w  %IRC8M T op HXTAL A Ty
a ) _ @ b A
HXTAL  PLL " Y C v
C A “ pw LIRCBM by A
"~ PLL
MDa HD XD | php 7 W PLLA
PLL" Y RCU_CTL T PLLENS® : A RCU_CTL T
PLLSTB8 PLL A RCU_INT T T a B PLLSTBIE
616PLL Y -~ ¥ WaeT A
~ Deepsleep/Standby HXTAL [ " HXTALA 4
~ T PLL T A
Y r ~ LXTAL
LXTAL W@ W 32.768kHz v r " L WaV
wof %o A LXTAL Y M L "~ RCU_BDCTL™ T
LXTALENB T A M L RCU_BDCTLT LXTALSTB®
LXTAL A T RCU_INTT T a B LXTALSTBIE 6716
LXTAL Y ~ ¥ WeT A
M L RCU BDCTL LXTALBPS LXTALENP 671
A CK_LXTALL [ OSC32IN ::: H* W A
p 40K RC "1l RC40K
IRC40Kp RC Wavyw b D~
40kHZ w L AIRC40K RC Y B/
RCU_RSTSCKT IRC40KENS T A B RCU_RSTSCK
T IRC40KSTBS IRC40K A B/ RCU_RSTSCK
T T a B IRC40KSTBIE 61 6IRC4K Yy ~ ¥ WaeT A
TIMER4_CH3Z 'y IRC40K v RTC FWDGT %0 H
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" ya AFIO_PCFO B TIMER4CH3_IREMAPA
"~ CK_SYS
B~ IRC8M Auw CK_SYS o 0 RCU CFGO™ T
i BSCS yv® W HXTAL CK PLLA SCS v [
a | ( A Ve PLL
by - b A A
HXTAL " CKM
L RCU _CTLT HXTAL a B CKMEN HXTAL Y a w
A w HXTAL ~ © HXTALA AW [ HXTAL
Y HXTAL ° T RCU_INTT HXTAL T B CKMIF
616 HXTAL Hp A @ 0 T Cortex-M3 b~ T NMI A
HXTAL b “PLL RTC * HXTAL Ba IRC8Muy v
PLL N * RTC A
Fw
Fw ¥ 4MHz[ 108MHz A 0 RCU CFGO™ T
CK_OUTO B CKOUTOSEL b H™ A GPIO
w /0 AFIO” ¥ H™ A
5-1 ¥0
FO B
Oxx NO CLK
100 CK_SYS
101 CK_IRC8M
110 CK_HXTAL
111 CK_PLL/2
A L
A " RCUDSV" T DSLPVS[2:0p ~ y Li12v
Y AA
5-2. hiz2v A
DSLPVS[2:0] 1~V
000 1.2
001 1.1
010 1.0
011 0.9
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5.3. RCU
RCU ‘' 0x4002 1000
5.3.1. L " RCU_CTL
Z ' 0x00
B v " 0x0000 xx83 x H
Y 8~ anN " 16k - ~ 328 7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
HXTALBP [HXTALST | HXTALE
G PLLSTB PLLEN G CKMEN
S B N
r w rw w r w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IRC8MST
IRC8MCALIB[7:0] IRC8MADJ[4:0] G IRC8MEN
B
r rw r w
BB
31:26 G G BvA
25 PLLSTB PLL B
p 1 PLL ¥
0 PLL
1 PLL
24 PLLEN PLLa
p B B PLL  Aw B b BA "
p B
0 PLL ~
1 PLL
23:20 G G ByvA
19 CKMEN HXTAL a
0 4~16 MHz ~ HXTAL”
1 a 4~16 MHz ~ HXTAL”
) [ HXTAL v “ p - ® [
IRCBM A A Y Vs B~ B p
CKMIFB A
" g HXTAL Y ° b LB IRCSMEN 7 a
IRCBM A
18 HXTALBPS ' ~ HXTAL” a
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7 HXTALENB 4w 0 HXTALBPSE ~ Q
o HXTAL
1 a HXTAL HXTAL ¥ ¢ -
17 HXTALSTB r ~ HXTAL~ B
D 010 HXTAL
0 HXTAL
1' HXTAL
16 HXTALEN ' © XTAL™ a
p B B~ HXTAL by PLL Ay A
AvPLL -~ B b B A p * B
0 4~16 MHz i
1 4~16 MHz
15:8 IRC8MCALIB[7:0] p 8MHzRC %oV
t oy B
7:3 IRC8MADJ[4:0] p 8MHzRC v
T8 p B v 4 IRC8MADJ[4:0] B Fv vss
IRC8MCALIB[7:0]8 v A v IRC8M[ 8MHz +1%
2 G G BvA
1 IRC8MSTB IRC8Mp 8MHz RC B
p 06010 IRC8M
0 IRC8M
1" IRC8M
0 IRCS8MEN p 8MHzRC a
p B B~ IRC8M Ay B b BA ¢
- CKMEN B b HXTAL 0 -
B p 1 ° IRC8M A
0 p 8MHzRC "
1 p 8MHzRC
5.3.2. 0 RCU_CFGO
Z ' 0x04
B v 0x0000 0000

31 30

Y

29 28 27

"8 T anN " 16k~ T 32B ¢

26 25 24 23 22 21

>

20 19 18 17 16

ADCPSC]
PLLMF[4]

2]

CKOUTOSEL[2:0] USBDPSC[1:0]

PLLMF[3:0] PREDVO | PLLSEL

rw
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15 14 13 12 10 9 8 7 6 5 3 2 1 0
‘ ADCPSCJ[1:0] ‘ APB2PSC[2:0] APB1PSC[2:0] AHBPSC[3:0] ‘ SCSS[1:0] SCS[1:0]
w W w w ' w
BB
31:29 G G BvA
28 ADCPSCI[2] ADCPSC 2P
a RCU_CFGO 14 158
27 PLLMF[4] PLLMF 48
a RCU_CFGO 18( 218
26:24 CKOUTOSEL[2:0]  CKOUTO
p B
0xx ¥
100 CK_SYS
101" p 8MRC
110 , "~ HXTAL"
111 " CK_PLL/Z"
23:22 USBDPSCJ[1:0] USBD Ne
p B A UsSBD w 48MHZ USBD g R
k
00 CK_USBD=CK_PLL/1.5
01' CK_USBD =CK_PLL
100 CK_USBD =CK_PLL/25
11' CK_USBD=CK_PLL/2
21:18 PLLMF[3:0] PLL O
b RCU_CFGO 278 ~ 0 } p B
" PLL ¥ b 108MHz
00000 ~ PLL x 2"
00001 "~ PLL x3”
00010 "~ PLL x4~
00011 " PLL x5”
00100 "~ PLL X 6~
00101 ~ PLL X7"
00110 "~ PLL x 8"
00111 ~ PLL x9”
01000 "~ PLL x 10"
01001 ~ PLL x 117
01010 ~ PLL x 12~
01011 ~ PLL x 13~
01100 ~ PLL x 14~
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01101 "~ PLL X 6.5
01110 "~ PLL x 16
01111 "~ PLL x 16
10000 ~ PLL x 17
10001' ~ PLL x 18"
10010 ~ PLL x 19
10011' ~ PLL x 20"
10100 ~ PLL x 21"
10101' ~ PLL x 22
10110 ~ PLL x 23
10111 ~ PLL X 24"
11000 ~ PLL x 25~
11001 ~ PLL x 26~
11010 ~ PLL x 27"
11011' ~ PLL x 28~
11100 ~ PLL x 29~
11101' ~ PLL x 30"
11110 ~ PLL x 31"
11111 © PLL x 32"
17 PREDVO PREDVONe
p B " PLL g Ty k B
0 PREDVO ~ Ne
1 PREDVO ~ 2Neo
16 PLLSEL PLL
p B B LpLL
0 ~ IRC8M /2" W PLL
1 HXTAL W PLL
15:14 ADCPSCJ[1:0] ADC Ne
b RCU_CFGO 288 " Neo - p B
000 CK_ADC =CK_APB2/2
001' CK_ADC = CK_APB2/4
010 CK_ADC =CK_APB2/6
011' CK_ADC = CK_APB2/8
100 CK_ADC = CK_APB2/2
101 CK_ADC = CK_APB2/12
110 CK_ADC = CK_APB2/8
111 CK_ADC = CK_APB2/ 16
13:11 APB2PSCJ[2:0] APB2 Ne
p B © LAPB2  Ne
0xx CK_AHB b Ne
100 CK_AHB  2Ne
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101 CK_AHB  4Ne
110 CK_AHB  8Ne
111 CK_AHB  16Ne
10:8 APB1PSC[2:0] APB1 Ne
p B © LAPB1I  Ne
0xx CK_AHB b Ne
100 CK_AHB  2Ne
101 CK_AHB  4Ne
110 CK_AHB  8Ne
111 CK_AHB  16Ne
7:4 AHBPSC[3:0] AHB  Ne
p B © LAHB N
Oxxx CK_SYS b Ne
1000 CK_SYS  2Ne
1001' CK_SYS  4Ne
1010 CK_SYS  8Ne
1011 CK_SYS  16Ne
1100 CK_SYS  64Ne
1101 CK_SYS  128Ne
1110 CK_SYS  256Ne
1111 CK_SYS  512Ne
3:2 SCSS[1:0]
o b &
00 CK_IRC8M b u CK_SYS
o1 CK_HXTAL b w CK_SYS
10 CK_PLL B u CK_SYS
11 G
1:0 SCSJ[1:0]
) A eCKSYS - )
SCSSB G ® A ¢ T Ty
HXTAL by HXTAL [ HXTAL -
IRC8Mb A
00 CK_IRC8M b u CK_SYS
o1 CK_HXTAL b u CK_SYS
10 CK_PLL b u CK SYS
11 G
5.3.3. T " RCU_I'NT
Z ' 0x08
P v ' 0x0000 0000
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Ty ~ 8T anN " o168 ” ~ 328 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PLL HXTAL IRC8M LXTAL | IRC40KS
G CKMIC G
STBIC STBIC STBIC STBIC TBIC
w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PLL HXTAL IRC8M LXTAL IRC40K PLL HXTAL IRC8M LXTAL IRC40K
G CKMIF G
STBIE STBIE STBIE STBIE STBIE STBIF STBIF STBIF STBIF STBIF
w w w w w r r r r r r
B /B
31:24 G G BvA
23 CKMIC HXTAL T
p Q1 B CKMIF B .
0 b B CKMIF
1 B CKMIF B
22:21 G G Bv A
20 PLLSTBIC PLL T
p Q1 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
p Q1 B IRCS8MSTBIF
0 b B IRC8BMSTBIF B
1 B IRCS8MSTBIF 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 B IRC40KSTBIF B
0 b B IRC40KSTBIF B
1 B IRC40KSTBIF B
15:13 G G Bv A
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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 a [/ HXTAL T
0 HXTAL T
1 a HXTAL T
10 IRC8MSTBIE IRC8M T a
p B B a [/ IRC8M T
0 IRC8M T
1 a IRC8M T
9 LXTALSTBIE LXTAL T a
p B B a [/ LXTAL T
0 LXTAL T
1 a LXTAL T
8 IRC40KSTBIE IRC40K T a
p B B a [/ IRC40K T
0 IRC40K T
1 a IRC40K T
7 CKMIF HXTAL T B
HXTAL p B
p B CKMICB B
0
1 HXTAL
6:5 G G Bv A
4 PLLSTBIF PLL T B
PLL f PLLSTBIES 1 p 1
p B PLLSTBICP B
0 PLL T ”
"  PLL T
3 HXTALSTBIF HXTAL T B
4~16 MHz f HXTALSTBIEP 1 p 1
p B HXTALSTBICB B
0  HXTAL T
1 ¥  HXTAL T
2 IRC8MSTBIF IRC8M T B
p 8MHzRC f IRCSMSTBIEB 1 p 1
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p B IRC8MSTBICH B
0 IRC8M T
1 ” IRC8M T
1 LXTALSTBIF LXTAL T B
v r f LXTALSTBIER 1 p 1
p B LXTALSTBICP B
0  LXTAL “”
1"  LXTAL T
0 IRC40KSTBIF IRC40K T B
p  40kHz RC f IRCAOKSTBIEP 1 p 1
p B IRCAOKSTBICS B
0  IRC40K T 7
1 ¥  IRC40K T
5.3.4. APB28B " RCU_APBZRST
Z ' 0x0C
B v ' 0x0000 0000
Ty 8B anN "~ 16k ” ~ 328 "
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TIMER10 | TIMER9 | TIMER8
G G
RST RST RST
w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ADC2RS | USARTO | TIMER7R TIMEROR [ ADC1RS | ADCORS
SPIORST PGRST PFRST PERST PDRST PCRST PBRST PARST G AFRST
T RST ST ST T T
w w w w w w w w w w w w w w w
B /B
31:22 G G BvA
21 TIMER10RST TIMER10 B
p B B
0 b
1 B TIMER10
20 TIMER9RST TIMER9 B
p B B
0 b
1 B TIMER9
19 TIMERSRST TIMERS B
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p B B
0 b
1 B TIMER8
18:16 G G Bv A
15 ADC2RST ADC2 B
p B B
0 b
1 B ADC2
14 USARTORST USARTO B
p B B
0 b
1 B USARTO
13 TIMER7RST TIMER7 B
15} B B
0 b
1 B TIMER?7
12 SPIORST SPIO B
p B B
0 b
1 B SPIO
11 TIMERORST TIMERO B
) B B
0 b
1 B TIMERO
10 ADC1RST ADC1 B
p B B
0 b
1 B ADC1
9 ADCORST ADCO B
) B B
0 b
1 B ADCO
8 PGRST GPIO o G B
p B B
0 b
1 B GPIO o G
7 PFRST GPIO o F B
) B B
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(0} b
1 B GPIO o F
6 PERST GPIO o E B
p 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
p B B
(0} b
1 B GPIO o C
3 PBRST GPIO o B B
15} B B
(0} b
1 B GPIO o B
2 PARST GPIO o A B
p B B
(0} b
1 B GPIO o A
1 G G Bv A
0 AFRST w /O B
p B B
(0} b
1 B w 1/O
5.3.5. APB18B " RCU_APBIRST
Z ' 0x10
B v "' 0x0000 0000
Y 8B T AN " o16B ~ 328 7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CANORS USBDRS UART4R | UART3R | USART2 | USART1
G DACRST | PMURST | BKPIRST G G I12C1RST | I2CORST G
T T ST ST RST RST
rw 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
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WWDGT TIMER13 | TIMER12 | TIMER11 [ TIMER6R [ TIMERSR | TIMER4R | TIMER3R | TIMER2R | TIMER1R
SPI2RST | SPIIRST G G
RST RST RST RST ST ST ST ST ST ST
rw rw w w w w w w w w w w
B /B
31:30 G G Bv A
29 DACRST DAC B8
p B B
0 o
1 B DAC
28 PMURST PMU B
p B B
0 b
1 B PMU
27 BKPIRST BKPI B
15} B B
0 b
1 B BKP
26 G G BvA
25 CANORST CANO B
) B B
6) b
1 B CANO
24 G G Bv A
23 USBDRST UsSBD B
) B B
6) b
1 B USBD
22 12C1RST 12C1 B
p B B
0 b
1 B |12C1
21 12CORST 12C0 B
) B B
6) b
1 B 12C0
20 UART4RST UART4 B
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p B B
o) b
1 B UART4
19 UART3RST UART3 B
p B B
o) b
1 B UART3
18 USART2RST USART2 B
p B B
o) b
1 B USART2
17 USARTI1RST 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 SPI1RST SPI1 B
) B B
0) 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 8
p B B
v) b
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1 B TIMER12
6 TIMER11RST TIMER11 B
p B B
o) b
1 B TIMER11
5 TIMERG6RST TIMER6 B
p B B
o) b
1 B TIMERG6
4 TIMERS5RST TIMERS5 B8
p B B
0) b
1 B TIMER5S
3 TIMER4RST TIMER4 B
p B B
o) b
1 B TIMER4
2 TIMER3RST TIMER3 B8
p B B
0) b
1 B TIMER3
1 TIMER2RST TIMER2 B
p B B
0) b
1 B TIMER2
0 TIMER1RST TIMER1 B
p B B
v) b
1 B TIMER1
5.3.6. AH By ~ RCU_AHBEN
Z ' Ox14

31 30

B v ' 0x0000 0014

Y

29 28

"8 T anN " 16k~

26 25 24 23

328 ~

22

16
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15 14 13 12 11 10 9 8 7 6 4 3 2 1 0
FMCSPE SRAMSP
G SDIOEN G EXMCEN G CRCEN G DMA1EN | DMAOEN
N EN
w w w w w w w
B /B
31:11 G G Byv A
10 SDIOEN SDIO g
p B B
0 7 SDIO
1 SDIO
9 G G BvA
8 EXMCEN EXMC g
15} B B
0 EXMC
1 EXMC
7 G G BvA
6 CRCEN CRC g
15} B B
0 " CRC
' CRC
5 G G BvA
4 FMCSPEN " FMC
) B B
0 n™ FMC
' 7l FMC
3 G G BvA
2 SRAMSPEN  SRAM g
) B B
0 1™ SRAM
1 7l SRAM
1 DMA1EN DMAl1 g
p B B
0 " DMA1
1 DMA1
0 DMAOEN DMAO g
) B B
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0 7 DMAO
1 DMAO
5.3.7. APB& " RCU_APB2EN
Z ' 0x18
B v " 0x0000 0000
Ty 88~ AN " o168 ~ 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
w w w w w w w w w w w w w w w
B /B
31:22 G G Bv A
21 TIMER10EN TIMER1IO g
p B B
0 7 TIMER10
1 TIMER10
20 TIMER9EN TIMER9 g
) B B
0] TIMER9
1 TIMER9
19 TIMERSEN TIMER8 g
p B B
0 TIMERS
1 TIMERS
18:16 G G Bv A
15 ADC2EN ADC2 g
p B B
0 " ADC2
1 ADC?2
14 USARTOEN USARTO g
) B B
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0 USARTO
1 USARTO
13 TIMER7EN TIMER7 a4
p B B
0 TIMER?
1 TIMER?
12 SPIOEN SPI0  a
p B B
0 SPIO
1 SPIO
11 TIMEROEN TIMERO g
p B B
0 TIMERO
1 TIMERO
10 ADCI1EN ADC1 a
p B B
0 7 ADC1
' ADC1
9 ADCOEN ADCO g
p B B
0 " ADCO
1 ADCO
8 PGEN GPIO o G a
p B B
0 7 GPIO o
' GPIO o
7 PFEN GPIO o F a
p B B
0 " GPIO o
1 GPIO o
6 PEEN GPIO o E a
p B B
0 " GPIO o
1 GPIO o
5 PDEN GPIO o D g
p B B
0 " GPIO o

GPIO o
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4 PCEN GPIO o C g
p B B
07 GPIO o C
1 GPIO o C
3 PBEN GPIO o B g
p B B
0] GPIO o B
1 GPIO o B
2 PAEN GPIO o A g
p B B
07 GPIO o A
1 GPIO o A
1 G G BvA
0 AFEN w 10 a
15} B B
o - w 10
' w 10
5.3.8. APBA@ " RCU_APB1EN
Z ' 0x1C
B v ' 0x0000 0000
Ty ~ 8 ~anN "~ 168~ © 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 G CANOEN G USBDEN | I2C1EN 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 rw w w w w w w w w w w
B /B
31:30 G G Bv A
29 DACEN DAC g
p B B
0 7 DAC
1 DAC
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28 PMUEN PMU g
p B B
o7 PMU
1 PMU
27 BKPIEN BKP g
p B B
0~ BKP
1 BKP
26 G G Bv A
25 CANOEN CANO g
p B B
0 7~ CANO
1 CANO
24 G G BvA
23 USBDEN USBD g
p B B
0 7 USBD
1 USBD
22 [2C1EN 2C1 a
) B B
o 7 12c1
12C1
21 I2COEN 2CO0 g
p B B
0 7 12¢c0
1 12C0
20 UART4EN UART4 g
) B B
0 UART4
1 UART4
19 UART3EN UART3 g
) B B
0 7 UARTS3
1 UART3
18 USART2EN USART2 g
) B B
0 7 USART2
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1 USART2
17 USARTIEN USART1 a
p B B
0 7 USART1
1 USART1
16 G G BvA
15 SPI2EN SPI2 a
p B B
0 7 SPI2
1 SPI2
14 SPI1EN SPI1 a
15} B B
o0 7 SsP11
' SPI1
13:12 G G Bv A
11 WWDGTEN WWDGT g
15} B B
0] WWDGT
1 WWDGT
10:9 G G Bv A
8 TIMER13EN TIMER13 g
) B B
0 ° TIMER13
1 TIMER13
7 TIMER12EN TIMER12 g
p B B
0 " TIMER12
1 TIMER12
6 TIMER11EN TIMER11 g
) B B
0 7 TIMER11
1 TIMER11
5 TIMERGEN TIMER6 g
p B B
0 " TIMERG6
1 TIMERG
4 TIMERSEN TIMER5 g
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p B B
0 7 TIMER5
1 TIMER5
3 TIMER4EN TIMER4 g
p B B
0 7 TIMER4
1 TIMER4
2 TIMER3EN TIMER3 g
p B B
0 7 TIMER3
1 TIMER3
1 TIMER2EN TIMER2 g
p B B
0 " TIMER2
1 TIMER2
0 TIMER1EN TIMERL g
15} B B
0 7 TIMER1
1 TIMER1
5.3.9. M L " RCU_BDCTL
Z ' 0x20
B v "' 0x0000 0000 - M B B
Ty ~ 8 " a+N " 168 ~ ~ 328~ A
) M L " RCU_BDCTL™ LXTALENA LXTALBPSAa RTCSRC RTCEN
B M B 0A~+ L " PMU_CTL™ T BKPWENB 1
£ B A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
BKPDRS
G
:
w
15 14 13 12 11 10 9 7 6 5 4 3 2 1 0
LXTALBP | LXTALST
RTCEN G RTCSRC[1:0] G LXTALEN
S B
rw rw w r w
B /B
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31:17 G G Bv A
16 BKPDRST M B
p B B
0 b
1 B m
15 RTCEN RTC 4
p B B
0 7 RTC
1 RTC
14:10 G G Bv A
9:8 RTCSRCJ[1:0] RTC
p B LRTC AW RTC Y M
B 1 b i A
00
01 CK_LXTAL b4 RTC
10 CK_IRC40K b u RTC
11 CK_HXTAL/128 b u RTC
7:3 G G Bv A
2 LXTALBPS LXTAL a
) B B
0] LXTAL
1 a LXTAL
1 LXTALSTB % ; B
P 010 LXTAL
0 LXTAL
1" LXTAL
0 LXTALEN LXTAL g
) B B
0 7 LXTAL
1 a LXTAL
5.3.10. B / " RCU_RSTSCK
Z ' 0x24
B v 0x0CO0 0000 B B B “ RSTFC/IRC40KEN
B A
Ty ~ gk~ 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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LP WWDGT | FWDGT SW POR EP .
RSTFC G
RSTF RSTF RSTF RSTF RSTF RSTF
' ' ' ' ' ' w
15 14 13 12 11 10 8 4 3 2 1 0
IRC40K | IRC40KE
STB N
' w
B /B
31 LPRSTF vow B
B0
RSTFCB Q1
0 B
1 0
30 WWDGTRSTF 0 B
0 B
RSTFCB Q1
0 B
10
29 FWDGTRSTF B
5
RSTFCB Q1
o
1 0
28 SWRSTF )
b b
RSTFCB Q1
o
10
27 PORRSTF
b
RSTFCB Q1
o
1 0
26 EPRSTF B
RSTFCB Q1
0 B0
1 0 B
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25 G G BvA
24 RSTFC B B
p 1 B B
0 b
1 B B
23:2 G G By A
1 IRC40KSTB IRC40K B
B p 1 IRC40K ¥
0 IRC40K
1 IRC40K
0 IRC40KEN IRC40Ka,
15} B B
0 " IRC40K
1 IRC40K
5.3.11. 1 " RCU_DSV
Z ' 0x34
B v ' 0x0000 0000
Ty ~ 8 ~anvN "~ 16~ © 328 7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G DSLPVS[2:0]
w
B /B
31:3 G G BvA
2:0 DSLPVS[2:0] A
p B B
000 / b 4w 1.2V
001 / b 4w 1.1V
010 / b 4w 1.0V
011" v p 4w 0.9V
xx G
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ao w
5 B Ly " RCU
5.4. B Ly"H RCTL”
54.1.
GD32F1lbx L~ 2 L ' B 3 B M B A BT y
COBTT B 3 M A B B uySWDP L M H i
o Ng ~ o | R ™ B B MM A B H™ ap
HB B O 0 A "¢ = B H
5.4.2. w
B
0 YUkWHe ~F Brae B~ POR/ PDBR™ ¢ T
p PO " A BB L M A Bouy -
p LDO %0%o L1.2Y B fw A B~
o 0 x 0 00000GA 4
B
0 Y Wk W HPD " de B
A B~ POWER_RSTNn™’
A B~ NRST
A 0 " WWDGT_RSTn™’
A " FWDGT_RSTn™ '
A Cor®Mx T B L T SYSRESETREQB8W_RSTn
A NRST_STDBY w0 ¢ ~ * B
" SDBY_RSTn
A NRST DPSLP w0 ¢ ~
~ DPSLP_RSTn™ A
B B =,SW-DP L M H i ¢ N& -~ p IPA
Bl D G e B p - 20¢ 9 I A
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5-5.

— =

NRST

WWDGT_RSTH——— 20 us
FWDGT_RSTR————] ' U ¢
SW_RSTn
OB_STDBY_RSTn
OB_DPSLP_RSTn
M B
Y AH®B H W O M B 12 M L T BKPRBTO1 8
M B~  Vbbp Vsah |||= W~ Voo Veaid “A
5.5. Ly "H ccCTL”
5.5.1.
LYy'"H v 2@ w °° Wep B8MRC ~ IRC8M™ a W
@ ‘ " HXTAL" aWe p 40KRC ~ IRC40K™ A W @
' © LXTAL™ &7 @ ~ PLL™ & W @ HXTAL a Ne
a A
AHBAAPB Cortex®-M3 ~ CK_SYS™ Ty IRC8Ma
HXTAL PLLA "y [ 108MHZzA
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(to FMC) USB OTG 48 MHz CK_USBFS
Prescaler >

SCS[1:0] 115225 (to USBFS)

CK_FMC

CK_IRC8M

8 MHz
IRC8M

AHB CK_AHB CK_EXMC
'EI'T—SL Prescaler  [L08 MHz max = >
Hz max 12 512 EXMC enable (to EXMC)

4 HCLK _

AHB enable (to AHB bus, Cortex-M3,SRAM,DMA)

1 CK_CST
3-25 MHz +8 -
HXTAL Monitor (to Cortex-M3 SysTick)
FCLK .
PREDVOSEL
CK_HXTAL (free running clock)
APBL CK_APB1
¢ Prescaler PCLK1
+1,2,4,8,16 54 MHz max 10 APBI peripherfis
enable

51416 TIMERL, 234,56

*8..14,16, y

2 CK_PLLL if(APB1 prescale CK_TIMERX

PLLL =1)x1 TIMERX
elsex2 enable to TIMER1,2,34,
56
12,36 PLLIMF
15,16 0) cK_i2s APB2 CK_APB2
x8.14,16, L Prescaler

CK_PLL2 PCLK2
PREDV1 20 +1,2/4816 108 MHz max o APB2 peripherals
PLL2

pheral enable

12S1/2SEL
PLL2MF TIMERO,7
- if(APB2 prescale
=" Rt CK_TIMERX
else x 2 TIMERX
A oL K RTC enable 1o TIMERO,7
LXTAL s -
ADC
10 Prescaler
2,468,121 CK_ADCx to ADCO,1
6 14 MHz max
RTCSRC[1:0
40 KHz 11:0] CK_FWDGT
ReaoK (to FWDGT)
00xx} NO CLK

0100f CK_SYS
EZ' * CK_OuTo 010: CK_IRC8M

0119 CK_HXTAL
ou———{"2 }— cK_PLL

1000 CK_PLL1
100———{"72_}—CK_PLL2
1010f EXT1
o11] CK_PLL2
CKOUTOSEL(3:0]

D

Ethernet
PHY

x |4 CK_MACRMII

" GD32F101xx W 54 MHA

N ~ Yy AHBAa APB2 APB1 A AHBa APB2a APB1
Nez w 108MHza 108MHz& 54MHzZA RCU  AHB ~ HCLK™ 8Ne b w Cortex
SysTick™ A SysTick L o7 i AHB
~ HCLK~ b w SysTick A

ADC APB2 23 43 63 83 123 16Ne A

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

USBFS CK_PLL Ay 48MHz A
12S CK_SYS PLL2*2 ¢~ RCU_CFG1 [2SXSEL A

AFIO_PCFO ENET_PHY_SELB ~ y TXRX "y

~ ENET_TX_CLK/ENET_RX_CLK™ ~ L A

RCU_BDCTL RTCSRCP © RTC Y LXTAL a IRC40K
HXTAL 128Ne L ARTC HXTAL 128Ne A w T 1.2vp
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A - A ARTC IRC40K A Voo -
A ARTC LXTAL A “  Vop Vear v A A
FWDGT * ~ FWDGT L IRC40K A A
IRC8M * ~ FMC L IRC8M Ay A
5.5.2. h
A 3[ 25MHz r ~ HXTAL~
A p 8MHzRC " IRC8M”
A 32, 768Hz v r ~ LXTAL™
A p 40KHzRC " IRC40K™
A PLL " HXTAL IRC8M
A HXTAL
55.3. w
r " HXTAL
3[ 25M ' " Loy A ‘
H @ HXTAL A r A
5-7. HXTAL
OSCIN OSCcouT

c1—— c2
HXTAL Y L RCU_CTL HXTALENS LT L
RCU_CTLT HXTALSTBS A
W B p 01606 F A W N A HXTAL
v T RCU_INTT T a B HXTALSTBIEP 6106w
* T A ~ HXTAL "y b PLL ~ A
L RCU_CTL HXTALBPS HXTAKENB | 1L a A ~
T HS OSCIN' OSCOUTG v 5-8. JHXTAL A
~ CK_HXTAL 6 ~ OSCIN A
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5-8. W HXTAL

OSCIN oscout

—5 %

p 8M RC “ 1l RC8M
p 8MHzRC - IRC8M  ~ 8MHz - 3 CPU
i Awu A IRC8MRC b K v ) p Loy
A IRC8MRC Y L " RCU_CTL™ T IRC8MEN
B -7 AL RCU_CTLT IRC8MSTBE IRC8Mp RC
A IRC8M gy HXTAL A T RCU_INTT
T a PIRCSBMSTBIE 616IRC8BM Yy -~ ¥ WeT AIRCSBM 3~
b PLL ~ A
N ¥ %IRC8M “p _ HXTAL A Ty
a ) _ @ b A
HXTAL  PLL " Y C v
C A * pw LIRCBM Dbuwu A
"~ PLL
CL TP R * PLLA PLL1 PLL2A
PLL”™ Y RCU_CTL T PLLENS * 7 ARCUCTL T
PLLSTBE PLL A RCU_INT T T a B PLLSTBIE
616PLL Yy ~ ¥ WeT A
PLLL y RCU_CTL T PLLIENG * 7 ARCU_CTL T
PLL1STBB PLL1 A RCU_INT T T a B
PLLISTBIE 616 PLLL Yy ~ ¥ WeT A
PLLZ" Y RCU_CTL T PLL2ENS * 7 ARCUCTL T
PLL2STB# PLL2 A RCU_INT T T a B
PLL2STBIE 61 6PLL2 Yy ~ ¥ WaeT A
~ Deepsleep/Standby HXTAL [ " HXTALA 4
- “vePLL TA
Y r ~LXTAL
LXTAL W@ w 32.768kHz v r " L WaV
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wof %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 616
LXTAL Y ~ ¥ WeT A

M L RCU BDCTL LXTALBPS LXTALENP 671 §
A CK_LXTALL [ OSC32IN :i: H™ % A
Pp 40K RC " IRC40K
IRC40Kp RC Vavyw b D~
40kHZ w L AIRC40K RC Y B/
RCU_RSTSCKT IRC40KENS 7 A B RCU_RSTSCK
T IRCA0KSTBS IRC40K A B RCU_RSTSCK
T T a B IRC4OKSTBIE 616IRC40K y ~ ¥ WeT A
TIMER4_CH3 Yy IRC40K v RTC FWDGT %o H
" ya AFIO_PCFO B TIMER4CH3_IREMAPA
" CK_SYS
B~ IRC8M Aw CK_SYS o 0 RCU_CFGO™ T
i BSCS y® W HXTAL CK _PLLA SCS v i~
a | [ A Ve PLL
by v b A A
HXTAL “ CKWM
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-M3 b~ T NMI A
HXTAL b “PLL RTC * HXTAL Ba IRC8Muy v
PLL - * RTC A
Fw
Fw  Fr 0.09375MHz[ 108MHz A 0 RCU_CFGO~
T CK_OUTO B CKOUTOSEL b H* A GPIO
w /O AFIO” ¥ H™ A
5-3. ¥0
0 B
00xx NO CLK
0100 CK_SYS
0101 CK_IRC8M
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FO B
0110 CK_HXTAL
0111 CK_PLL/2
1000 CK_PLL1
1001 CK_PLL2/2
1010 EXT1
1011 CK_PLL2
A L
A " RCUDSV" T DSLPVS[2:0p ~ y Li12v
Y 4 A
5-4. hiz2v 4
DSLPVS[2:0] A~V
000 1.2
001 1.1
010 1.0
011 0.9
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5.6. RCU
RCU * 0x4002 1000
5.6.1. L " RCU_CTL
Z ' 0x00
B v " 0x0000 xx83 x H
Ty ~ 8~ aN "~ 16 ~ ~ 328 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PLL HXTALBP |HXTALST | HXTALE
G PLL2STB | PLL2EN | PLL1STB| PLL1EN | PLLSTB G CKMEN
EN S B N
r 1 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 IRC8MEN
B
r w r w
B /B
31:30 G G ByvA
29 PLL2STB PLL2 B
p 1 PLL2 ¥
0 PLL2
1" PLL2
28 PLL2EN PLL23,
p B 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 PLL1a,
p B B~  PLL1 Ay B b B A ~
p B
0 PLL1L ~
1 PLL1
25 PLLSTB PLL B
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p 1 PLL ¥
0 PLL
1" PLL
24 PLLEN PLLa,
p B B PLL Aw B b B A ~
p B
0 PLL ~
1" PLL
23:20 G G Bv A
19 CKMEN HXTAL a
0] 3~25MHz "~ HXTAL~
1 a 3~25MHz ~ HXTAL~
) [ HXTAL v TP p " ®
IRC8M A 1 YWRs By: B B
CKMIFB A
* 3 HXTAL Y ° b LB IRCS8MEN v " a
IRC8M A
18 HXTALBPS ' ~ HXTAL~ a
7 HXTALENB 4w 0 HXTALBPSE ~ Q
0] HXTAL
1 a HXTAL HXTAL ¥ ¢ -
17 HXTALSTB r ~ HXTAL~ B
p 06106 HXTAL
0 HXTAL
1' HXTAL
16 HXTALEN r "~ HXTAL™ a
p B B~ HXTAL Dby PLL Aw i
Awv PLL - N B b BA ~ p " B
0 3~25MHz i
1 3~25MHz
15:8 IRC8MCALIB[7:0] p 8MHzRC %oV
' t oy B
7:3 IRC8MADJ[4:0] p 8MHzRC v
"B p B v 4w IRC8MADJ[4:0] B kv vt
IRC8MCALIB[7:0]8 v A v IRC8M[ 8MHz +1%
2 G G BvA
1 IRC8MSTB IRC8Mp 8MHz RC B

P 06106 IRC8M
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5.6.2.

31 30

IRC8MEN

7
Bv

Y

29 28

0x04
" 0x0000 0000

27

0 IRC8M
1 IRC8M

p 8MHzRC a

p B B~ IRC8M A

N CKMEN B b

IRC8M A

B p 1 N
0 p 8MHzRC
1 p 8MHzRC

0 RCU_CFGO

T8 T anN ~ 16k ” T 328 "

26 25 24 23 22 21

(a}]

HXTAL

>

20 19 18 17 16

ADCPSC[
PLLMF[4]
2]

CKOUTOSEL(3:0] USBFSPSC[1:0]

PREDVO
PLLMF[3:0] PLLSEL

_LSB

15 14

w w

13 12

11

10 9 8 7 6 5

4 3 2 1 0

ADCPSCI[1:0]

APB2PSC[2:0]

APB1PSC[2:0] AHBPSC[3:0]

SCSS[1:0] SCS[1:0]

rw

rw w

r w

28

27:24

G

PLLMF[4]

ADCPSC[2]

CKOUTOSEL[3:0]

(0]
i)

<
>

PLLMF 48
a RCU_CFGO 18 218

ADCPSC 2P
a RCU_CFGO 14 158

CKOUTO

p B
00xX ¥
0100 CK_SYS
0101 p 8MRC
0110 ‘ g
0111 ~ CK_PLL/2"
1000 CK_PLL1
1001 ~ CK_PLL2/2"
1010 L ENET EXT1
1011 CK_PLL2

HXTAL"~
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23:22 USBFSPSC[1:0] USBFS Ne
) A USBFS 4 48MHZ  USBFS g R~

B k
00 CK_USBFS=CK_PLL/15
01' CK_USBFS = CK_PLL
10 CK_USBFS=CK_PLL/25
11 CK_USBFS=CK_PLL/2

21:18 PLLMF[3:0] PLL O
b RCU_CFGO 298 " v p B

“ PLL ¥ b 108MHz

00000 ~ PLL X2
00001' ~ PLL x 3"
00010 "~ PLL X 4
00011 " PLL x5”
00100 "~ PLL X6~
00101 "~ PLL X7
00110 "~ PLL x 8"
00111 " PLL X9~
01000 "~ PLL x 10
01001 "~ PLL x 11”
01010 ~ PLL x 12"
01011 ~ PLL x 13
01100 ~ PLL x 14~
01101 ~ PLL X 6.5
01110 ~ PLL x 16
01111 ~ PLL x 16
10000 ~ PLL X 17"
10001 ~ PLL x 18
10010 ~ PLL x 19
10011' ~ PLL x 20"
10100 ~ PLL x 21~
10101 ~ PLL x 22"
10110 ~ PLL x 23
10111 ~ PLL X 24~
11000 ~ PLL x 25
11001 ~ PLL X 26
11010 ~ PLL x 27"
11011 ~ PLL x 28"
11100 ~ PLL X 29"
11101 ~ PLL x 30"
11110 ~ PLL x 31"
11111 ~ PLL x 32
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17 PREDVO_LSB PREDVONe v B
b RCU_CFG1P PREDVO OB - RCU_CFG1
PREDVO v~ B 3wWw A PREDVO  1[ 38 k B _
PREDVO ~ o Ne
16 PLLSEL PLL
p B B~ LpLL
0 "~ IRC8M/2" W PLL
1 HXTAL W PLL
15:14 ADCPSC[1:0] ADC Ne
b RCU_CFGO 288 " Ne v p B
000 CK_ADC =CK_APB2/2
001' CK_ADC =CK_APB2/4
010 CK_ADC =CK_APB2/6
011 CK_ADC =CK_APB2/8
100 CK_ADC = CK_APB2/2
101' CK_ADC = CK_APB2/12
110 CK_ADC = CK_APB2/8
111' CK_ADC = CK_APB2/16
13:11 APB2PSC[2:0] APB2 Ne
p B * LAPB2 Ne
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
10:8 APB1PSCI[2:0] APB1 Ne
p B © LAPBL  Ne
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
7:4 AHBPSC[3:0] AHB  Ne
p B * LAHB  Ne
OxxX CK_AHB = CK_SYS

1000
1001
1010
1011
1100

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
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1101' CK_AHB = CK_SYS /128
1110 CK_AHB = CK_SYS/ 256
1111 CK_AHB = CK_SYS /512
3:2 SCSS[1:0]
o b F
00 CK_IRC8M b u CK_SYS
o1 CK_HXTAL b4 CK_SYS
10 CK_PLL b u CK_SYS
11' G
1.0 SCS[1:0]
) A eCKSYS - )
SCSSB G ® A ¢ T Ty
HXTAL by HXTAL [ HXTAL - L
IRC8Mb A
00 CK_IRC8M b u CK_SYS
o1 CK_HXTAL b u CK_SYS
10 CK_PLL B u CK_SYS
11 G
5.6.3. T " RCU_I"NT
Z ' 0x08
B v ' 0x0000 0000
Ty ~ 8 ~anN "~ 16~ © 328 7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PLL2 PLL1 PLL HXTAL IRC8M LXTAL IRC40K
CKMIC
STBIC STBIC STBIC STBIC STBIC STBIC STBIC
w w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
. PLL2 PLL1 PLL HXTAL IRC8M LXTAL IRC40K PLL2 PLL1 PLL HXTAL IRC8M LXTAL IRC40K
€ STBIE STBIE STBIE STBIE STBIE STBIE STBIE camr STBIF STBIF STBIF STBIF STBIF STBIF STBIF
W W W W W W W ' ‘ ' ' ' ' ' '
B /B
31:24 G G BvA
23 CKMIC HXTAL T
p Q1 B CKMIF B .
0O b B CKMF B
1 B CKMIF B
22 PLL2STBIC PLL2 T
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21

20

19

18

17

16

15

14

13

12

PLL1STBIC

PLLSTBIC

HXTALSTBIC

IRC8BMSTBIC

LXTALSTBIC

IRC40KSTBIC

PLL2STBIE

PLL1STBIE

PLLSTBIE

p Q1 B PLL2STBIF B
0 b B PLL2STBIF B
i\ B PLL2STBIF B

PLL1 T

p Q1 B PLLISTBIF B
0 b B PLLISTBIF B
1 B PLLISTBIF B

PLL T

p Q1 B PLLSTBIF B
0 b B PLLSTBIF B
1 B PLLSTBIF B

HXTAL T

p Q1 B HXTALSTBIF B
0 b B HXTALSTBIF B
1 B HXTALSTBIF B

IRC8M T

p Q1 B IRC8BMSTBIF B
0 b B IRCSBMSTBIF B
1 B IRC8MSTBIF B

LXTAL T

p Q1 B LXTALSTBIF B
0 b B LXTALSTBIF B
1 B LXTALSTBIF B

IRC40K T

p Q1 B IRC40KSTBIF B
0 b B IRC40KSTBIF g
i\ B IRC40KSTBIF B

o
»

<
>

PLL2

R Q
o
o
=
U T
—
—
N DN
=
o
— — o~

p B B a / PLLL

p B B a [/ PLL
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0 PLL T
1 a PLL T
11 HXTALSTBIE HXTAL T a
p B B a [/ HXTAL T
0 HXTAL T
1 a HXTAL T
10 IRC8MSTBIE IRC8M T a
p B B a [/ 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 a [/ IRC40K T
0 IRC40K T
1 a IRC40K T
7 CKMIF HXTAL T B
HXTAL p B
p B CKMICB B
0
1 HXTAL
6 PLL2STBIF PLL2 T B
PLL f PLL2STBIES 1 p 1
p B PLL2STBICB B
0 PLL2 T
1 *  PLL2 T
5 PLL1STBIF PLL1 T B
PLL f PLL1STBIEB 1 p 1
p B PLL1STBICB B
0 PLL1 T ”
1% PLL1 T
4 PLLSTBIF PLL T B
PLL f PLLSTBIES 1 p 1
p B PLLSTBICP B
0 PLL T
1 ¥  PLL T
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3 HXTALSTBIF HXTAL T B
3~25 MHz f HXTALSTBIEB 1 p 1
p B HXTALSTBICH B
0  HXTAL T "
1 HXTAL T
2 IRC8MSTBIF IRC8M T B
p 8MHzRC f IRC8MSTBIEB 1 p 1
p B IRC8MSTBICH B
0 IRC8M T "
1" IRC8M T
1 LXTALSTBIF LXTAL T B
v ' f LXTALSTBIEP 1 p 1
p B LXTALSTBICB B
0  LXTAL T
1 ¥ LXTAL T
0 IRC40KSTBIF IRC40K T B
p  40kHz RC f IRC40KSTBIEB 1 p 1
p B IRCAOKSTBICP B
0  IRC40K T "
1  IRC40K T
5.6.4. APB28B " RCU_APBZRST
Z ' 0xoC
B v ' 0x0000 0000
Ty 8k~ anN " o1eB ” ~ 328 7 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
USARTO | TIMER7R TIMEROR | ADC1RS | ADCORS
G SPIORST PGRST PFRST PERST PDRST PCRST PBRST PARST G AFRST
RST ST ST T T
w w w w rw w w w rw w rw rw rw w
B /B
31:15 G G BvA
14 USARTORST USARTO B
p B B
0 b
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1 B USARTO
13 TIMER7RST TIMER7 B
p B B
o) b
1 B TIMER7
12 SPIORST SPIO B
p B B
o) b
1 B SPIO
11 TIMERORST TIMERO B8
p B B
0) b
1 B TIMERO
10 ADCI1RST ADC1 B
15} B B
o) b
1 p ADC1
9 ADCORST ADCO B
p B B
0) b
1 B ADCO
8 PGRST GPIO o G B
) B B
0) b
1 B GPIO o G
7 PFRST GPIO o F B
p B B
v) b
1 B GPIO o F
6 PERST GPIO o E B
) 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
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p 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
p B B
(0} b
1 B GPIO o A
1 G G BvA
0 AFRST w /O B
15} B B
(0} b
' w 1/O
5.6.5. APB1B " RCU_APBIRST
Z ' 0x10
B v ' 0x0000 0000
Ty ~ 8 ~anN "~ 16~ © 328 7 A
31 30 29 28 27 26 25 24 22 21 20 19 18 17 16
CAN1RS [ CANORS UART4R | UART3R | USART2 | USART1
G DACRST | PMURST | BKPIRST I12C1RST | 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 6 5 4 3 2 1 0
WWDGT TIMERG6R | TIMER5R | TIMER4R | TIMER3R | TIMER2R [ TIMER1R
SPI2RST | SPILRST G G
RST ST ST ST ST ST ST
w w w w w w w w w
B /B
31:30 G G Bv A
29 DACRST DAC B
) B B
0} b
1 B DAC
28 PMURST PMU B
p B B
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0 b
1 B PMU
27 BKPIRST BKPI B
p B B
0 b
1 B BKP
26 CAN1RST CAN1 B
p B B
0 b
1 B CAN1
25 CANORST CANO B
p B B
0 b
1 B CANO
24:23 G G Bv A
22 I2C1RST 2C1 B
p B B
0 b
1 B I2C1
21 I2CORST 2C0 B
) B B
0 b
1 B 12CO
20 UART4RST UART4 B
p B B
0 b
1 B UART4
19 UART3RST UART3 B
) B B
0 b
1 B UART3
18 USART2RST USART2 B
) B B
0 b
1 B USART2
17 USARTLRST USART1 B
) B B
0 b
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1" B USART1
16 G G Bv A
15 SPI2RST SPI2 B
p B B
0 b
1 B SPI2
14 SPILRST SPI1 B
p B B
0 b
1 B SPI1
13:12 G G BvA
11 WWDGTRST WWDGT B
p B B
0 b
1 B WWDGT
10:6 G G BvA
5 TIMER6RST TIMERG B
p B B
0 b
1 B TIMERG
4 TIMERSRST TIMER5 B
) B B
0 b
1 B TIMER5
3 TIMER4RST TIMER4 B
p B B
0 b
1" B TIMER4
2 TIMER3RST TIMER3 B
) B B
0 b
1 B TIMER3
1 TIMER2RST TIMER2 B
) B B
0 b
1" B TIMER2
0 TIMERLIRST TIMERL B
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p B B
0 b
1 B TIMER1
5.6.6. A HBg " RCU_AHBEN
Z ' 0xl14
B v"' 0x0000 0014
Ty 88~ AN " o168 ~ 328
31 30 29 28 25 24 23 22 21 20 19 18 17 16
ENETRX
G
EN
w
15 14 13 12 10 9 8 7 6 5 4 3 2 1 0
ENETTX USBFSE FMCSPE SRAMSP
ENETEN G EXMCEN G CRCEN G G DMA1EN | DMAOEN
EN N N EN
w w w w w w w w w
B /B
31:17 G G Bv A
16 ENETRXEN Y RX a
) B B
0] RX
' RX
15 ENETTXEN Y X &
p B B
0] TX
1 TX
14 ENETEN Y a
) B B
0
1
13 G G BvA
12 USBFSEN USBFS g
) B B
0] USBFS
1 USBFS
11:9 G G Bv A

126




<

GigaDevice GD32F10xY
8 EXMCEN EXMC g
p B B
0 7 EXMC
1 EXMC
7 G G Bv A
6 CRCEN CRC g
p B B
0 7 CRC
1 CRC
5 G G BvA
4 FMCSPEN WFMC g
15} B B
0 n™ FMC
' 7l FMC
3 G G BvA
2 SRAMSPEN V SRAM g
15} B B
0 1™ SRAM
' 7l SRAM
1 DMA1EN DMAl1 g
p B B
0 7 DMA1
1 DMA1
0 DMAOEN DMAO g
) B B
0 7 DMAO
DMAO
5.6.7. APBZ@ " RCU_APB2EN
Z ' 0x18
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
G
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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USARTO | TIMER7E TIMEROE
G SPIOEN ADCI1EN | ADCOEN PGEN PFEN PEEN PDEN PCEN PBEN PAEN AFEN
EN N N
w rw w w w w w w w w w w w w
B /B
31:15 G G Bv A
14 USARTOEN USARTO g
p B B
0] USARTO
1 USARTO
13 TIMER7EN TIMER7 @&
15} B B
0] TIMER7?
1 TIMER7?
12 SPIOEN SPI0 g
p B B
0 7 SPIO
1 SPIO
11 TIMEROEN TIMERO g
15} B B
0] TIMERO
' TIMERO
10 ADC1EN ADC1 g
p B B
0 " ADC1
1 ADC1
9 ADCOEN ADCO g
) B B
0 7 ADCO
1 ADCO
8 PGEN GPIO o G g
p B B
07 GPIO o G
1 GPIO o G
7 PFEN GPIO o F g

b
0]
1

B B
GPIO o
GPIO o

128




<

GigaDevice GD32F10x 'Y
6 PEEN GPIO o« E g
p B B
0 7 GPIO o
1 GPIO o
5 PDEN GPIO o D g
p B B
0" GPIO o D
1 GPIO o D
4 PCEN GPIO o C g
p B B
07 GPIO o C
1 GPIO o C
3 PBEN GPIO o« B g
p B B
0 7 GPIO o
1 GPIO o B
2 PAEN GPIO o A g
15} B B
07 GPIO o A
' GPIO o A
1 G G BvA
0 AFEN w 10 g
) B B
o w 10
' (o]
5.6.8. APBA@ " RCU_APBT1EN
Z ' 0x1C
B v ' 0x0000 0000
Ty ~ 88T anN " o168~ ~ 328~ A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
UART4E | UART3E | USART2 | USART1
G DACEN PMUEN BKPIEN | CAN1EN | CANOEN G 12C1EN 12COEN G
N N EN EN
rw 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 TIMERGE | TIMERSE | TIMER4E | TIMER3E | TIMERZ2E [ TIMER1E
SPI2EN SPI1EN G G
EN N N N N N N
w rw w w w w w w w
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B /B
31:30 G G Bv A
29 DACEN DAC g
p B B
0 7 DAC
1 DAC
28 PMUEN PMU g
p B B
o7 PMU
1 PMU
27 BKPIEN BKP g
p B B
0 " BKP
1 BKP
26 CAN1EN CAN1 g
15} B B
0 7 CAN1
1 CAN1
25 CANOEN CANO g
p B B
0 7~ CANO
1 CANO
24:23 G G BVA
22 I2C1EN 2C1 g
p B B
o " 12c1
1 12C1
21 |2COEN 2CO0 a
p B B
0 7 12co
1 12CO
20 UART4EN UART4 g
) B B
0 " UART4
1 UART4
19 UART3EN UART3 g
) B B
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0 7 UARTS3
1 UART3
18 USART2EN USART2 g
p B B
0 7 USART2
1 USART?2
17 USART1EN USART1 g
p B B
0 7 USART1
1 USART1
16 G G BvA
15 SPI2EN SPI2  a
15} B B
0 7 SPI2
1 SPI2
14 SPILEN SPI1 g
p B B
0" sP1
1 SPI1
13:12 G G Bv A
11 WWDGTEN WWDGT g
p B B
0 7 WWDGT
1 WWDGT
10:6 G G Bv A
5 TIMERGEN TIMER6 g
p B B
0 7 TIMER6
1 TIMER6
4 TIMER5SEN TIMER5S g
) B B
0 ” TIMER5
1 TIMER5
3 TIMER4EN TIMER4 g
) B B
0 " TIMER4
1 TIMER4

131



<

GigaDevice GD32F10x'Y
2 TIMER3EN TIMER3 g
p B B
0 TIMER3
1 TIMER3
1 TIMER2EN TIMER2 g
p B B
0 TIMER2
1 TIMER2
0 TIMER1EN TIMER1 g
p B B
0 TIMER1
1 TIMER1
5.6.9. M L " RCU_BDCTL
Z ' 0x20
B vy ' 0x0000 0018 - M B
Ty 8~ anN " 16k - ~ 328 A
oM L "~ RCU_BDCTL™ LXTALENa LXTALBPSa RTCSRC RTCENSB
M B 0A~ " PMU_CTL" T BKPWENE 1
£ |3 o A
31 30 29 28 27 26 25 24 22 21 20 19 18 17 16
G ‘BKPRST‘
rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LXTALBP [ LXTALST
RTCEN G RTCSRC[1:0] G LXTALEN
S B
rw rw rw r rw
B /B
31:17 G G ByvA
16 BKPRST M B
p B B
0 b
1 B m
15 RTCEN RTC a4
) B B
0 " RTC
1 RTC
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14:10 G G Bv A
9:8 RTCSRC[1:0] RTC
p B LRTC AW RTC Y M
B 1 b i A
00
o1 CK_LXTAL b uw RTC
10 CK_IRC40K b w RTC
11 CK_HXTAL/128 b4 RTC
7:3 G G BvA
2 LXTALBPS LXTAL a
p B B
0 LXTAL
1 a LXTAL
1 LXTALSTB ¥ ' B
p 6106 LXTAL
0 LXTAL
1" LXTAL
0 LXTALEN LXTAL g
p B B
0 LXTAL
1 a LXTAL
5.6.10. B / " RCU_RSTSCK
Z ' 0x24
B v' 0x0CO00 0000 B B B “ RSTFC/IRC40KEN
B A
- ~ 8 T anN " o168 ” ~ 328 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LP WWDGT | FWDGT Sw POR EP
G RSTFC G
RSTF RSTF RSTF RSTF RSTF RSTF
r r r r r r w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IRC40K [IRC40KE
G
STB N
r w
B /B
31 LPRSTF vow B B
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/ B O p B
RSTFCB Q1 B
0 vw B0
10 vw B
30 WWDGTRSTF 0 B B
) B0 p 1
RSTFCP Q1 B
o) 0 B O
0 o B
29 FWDGTRSTF B B
B0 p 1
RSTFCB Q1 B
0) B0
1 0 B
28 SWRSTF p B B
p BD p 1
RSTFCB Q1 B
0 p B D
1 0 p B
27 PORRSTF B B
B0 p 1
RSTFCB Q1 B
0] B U
1 v B
26 EPRSTF B B
) p 1
RSTFCB Q1 B
0) B U
1 0 B
25 G G BVA
24 RSTFC B B
p 1 B B
0 b
1 B B
23:2 G G BVA
1 IRC40KSTB IRC40K B
B p 1 IRC40K #*
0 IRC40K
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1" IRC40K
0 IRC40KEN IRC40Ka,
p B B
0 IRC40K
1 IRC40K
5.6.11. AHB B " RCU_AHBRST
Z ' 0x28
B v ' 0x0000 0000
Ty ~ 8 T anN " o168 ” ~ 328 A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ENETRS USBFSR
G G G
T ST
1 rw
B /B
31:15 G G Bv A
14 ENETRST ENET B8
p B B
0 b
1 B ENET
13 G G Bv A
12 USBFSRST USBFS 8
p B B
0 b
1 B USBFS
11:0 G G BvA
5.6.12. ' RCU_CFG1
Z ' 0x2C
B v ' 0x0000 0000
Y 8T anN " o1eB ~ 328 " A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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_ PREDVO
G 12S2SEL | 12S1SEL
SEL
W w W
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PLL2MF[3:0] PLL1MF[3:0] PREDV1[3:0] PREDVO0[3:0]
W w w W
B /B
31:19 G G Bv A
18 I2S2SEL 12S2
p B B Li2s2
0 W 1252
1 ~ CK PLL2x2" W 1252
17 12S1SEL 1281
p B B~ L12s1
0 W 1251
1 ~ CK_PLL2x2" W 1251
16 PREDVOSEL PREDVO
15} B B
0 HXTAL W PREDVO
1 CK_PLL1 W PREDVO
15:12 PLL2MF[3:0] PLL2 O
p B
ooxx G
o10xX G
0110 ~ PLL2 x 8"
0111 ~ PLL2 X9~
1000 ~ PLL2 x 10~
1001 ~ PLL2 x 11"
1010 ~ PLL2 x 12"
1011 ~ PLL2 x 13"
1100 ~ PLL2 x 14~
1101 ~ PLL2 x 15~
1110 ~ PLL2 x 16~
1111' © PLL2 x 20"
11:8 PLL1MF[3:0] PLLa O
) B
00xx G
010X G
0110 *~ PLL1 x 8"
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0111 ~ PLL1 X9
1000 ~ PLL1 x 107
1001 ~ PLL1 x 117
1010 ~ PLL1 x 12~
1011 ~ PLL1 x 13~
1100 ~ PLL1 x 147
1101 ~ PLL1 x 15~
1110 ~ PLL1 x 16~
1111 ~ PLL1 x 207

7:4 PREDV1[3:0] PREDV1Ne

p B PLL1 PLL2 a Y k "B
00000 PREDV1 Ne
0001 PREDV1 2Ne
0010 PREDV1 3Ne
0011 PREDV1 4Ne
01000 PREDV1 5Ne
0101 PREDV1 6Ne
0110 PREDV1 7Ne
0111 PREDV1 8Ne
1000 PREDV1 9Ne
1001 PREDV1 10Ng
1010 PREDV1 11Ne
1011 PREDV1 12Ne
1100 PREDV1 13Ne
1101 PREDV2 14Ne
1110 PREDV2 15No
1111 PREDV2 16No

3.0 PREDVO[3:0] PREDVONe

p B PLL a "B

" PREDVO 08 b RCU_CFGO 178 “ k RCU_CFGO

178 © PREDVO 08 3 w
0000 PREDVO Neo
0001' PREDVO 2Ne
0010 PREDVO 3Ne
0011' PREDVO 4Ne
0100 PREDVO 5Ne
0101' PREDVO 6Ne
0110 PREDVO 7Ne
0111' PREDVO 8Ne
1000 PREDVO 9Ne
1001 PREDVO 10Ng
1010 PREDVO 11Ne
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1011 PREDVO ~ 12No
1100 PREDVO ~ 13No
1101 PREDVO ~ 14No
1110 PREDVO ~ 15No
1111 PREDVO ~ 16No
5.6.13. 1 " RCU_DSV
Z ' 0x34

B v 0x0000 0000

~

Y ~ 8 ~anN "~ 16~ © 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
‘ G DSLPVS[2:0]
w
B /B
31:3 G G BvA
2:0 DSLPVS[2:0] A
p B B
000 / b Aw 1.2V
001 /b 4w 1.1V
010 / b 4w 1.0V
011" v p 44 0.9V
Ixx G
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6. T Hp L = EXTr
6.1.
Cor ®-MX = T L ~ Nesd eVectored | nteNVIUWpt
T ANVI C =V T Tyl LA
p A "6NVIC a éCor ®-MX a YTA
EXTIT Mo L - 2a = F p YT
Hip AE X Tz 0 R 0awy 0 K 0 AE X I
W a Ty A
6.2. h
A Cor ®-MX ’
A 68"~ T
A 4B T no PdlGT nd ;
A T ’
A \J T
A C ’
A EXTT 20 ¢ '
A 3 0 NI 0" 1" 0 K 0’
A pT Heo 0O
A 7 0 A
6.3. w
Ar @or P-MX T L~ NVI'C " Handl erl}
ne M Nyt A o y s b A
T + "I SR * 1% A
6 L b 4 i AT "o A T 7
T ° d4: 31 @ b AW L ¥F3Cot -MX NVI C
A
6-1.Cor ©-M8[ NVIC
. ne C a
0 - 0x0000_0000 G
B 1 -3 0x0000_0004 B
NMI 2 -2 0x0000_0008 b~ T
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- ne o
) 3 -1 0x0000_000C \ p %
U 4 - 0x0000_0010 O
5 - 0x0000_0014 i} 0
6 - 0x0000_0018 Y )
] 710 ) 0x0000_001C - G
0x0000_002B
svcall F 1 . 0x0000_002C SWI o F
12 " 0x0000_0030
- 13 - 0x0000_0034 G
PendSV . -
- 14 0x0000_0038 F
SysTick 15 - 0x0000_003C
6-2. T
T - . £ T € T
IRQ O 16 0 T 0 T 0x0000_0040
IRQ 1 17 [ EXTI LVD T [ EXTI LVD T 0x0000_0044
IRQ 2 18 - T - T 0x0000_0048
IRQ 3 19 RTCn T RTCn T 0x0000_004C
IRQ 4 20 FMCn T FMCn T 0x0000_0050
IRQ 5 21 RCUN T RCUn T 0x0000_0054
IRQ 6 22 EXTI 0T EXTI OT 0x0000_0058
IRQ 7 23 EXTI 1T EXTI 1T 0x0000_005C
IRQ 8 24 EXTI 2T EXTI 2T 0x0000_0060
IRQ 9 25 EXTI 3T EXTI 3T 0x0000_0064
IRQ 10 26 EXTI 4T EXTI 4T 0x0000_0068
IRQ 11 27 DMAO on T DMAO on T 0x0000_006C
IRQ 12 28 DMAO in T DMAO in T 0x0000_0070
IRQ 13 29 DMAO 2n T DMAO 2n T 0x0000_0074
IRQ 14 30 DMAO 3n T DMAO 3n T 0x0000_0078
IRQ 15 31 DMAO an T DMAO an T 0x0000_007C
IRQ 16 32 DMAO 5n T DMAO 5n T 0x0000_0080
IRQ 17 33 DMAO 6n T DMAO 6n T 0x0000_0084
IRQ 18 34 ADCO ADC1n T ADCO ADC1n T 0x0000_0088
IRQ 19 35 USBD ,,n @ CANOO T 0x0000_008C
CANOD T
IRQ 20 36 USBDY n & CANO oT 0x0000_0090
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IRQ 23 39 EXTI [9:5]T EXTI [9:5]T 0x0000_009C
TIMEROT T TIMERS
IRQ 24 40 TIMEROT T 0x0000_00AO
n T
TIMERO T TIMER9
IRQ 25 41 TIMERO T 0x0000_00A4
n T
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IRQ 26 42 TIMERO 0 b T 0x0000_00A8
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IRQ 27 43 TIMERO T TIMERO T 0x0000_00AC
IRQ 28 44 TIMERLn T TIMER1n T 0x0000_00BO
IRQ 29 45 TIMER2n T TIMER2n T 0x0000_00B4
IRQ 30 46 TIMER3n T TIMER3n T 0x0000_00B8
IRQ 31 47 I2COHD T 2COHD T 0x0000_00BC
IRQ 32 48 12C0 T 12CO T 0x0000_00CO
IRQ 33 49 2C1H® T 2C1H® T 0x0000_00C4
IRQ 34 50 2C1 T 12C1 T 0x0000_00C8
IRQ 35 51 SPIOn T SPIOn T 0x0000_00CC
IRQ 36 52 SPIIn T SPIln T 0x0000_00DO
IRQ 37 53 USARTON T USARTOn T 0x0000_00D4
IRQ 38 54 USARTIn T USART1n T 0x0000_00D8
IRQ 39 55 USART2n T USART2n T 0x0000_00DC
IRQ 40 56 EXTI [15:10]T EXTI [15:10]T 0x0000_00EO
[ EXTI RTC T [ EXTI RTC
IRQ 41 57 0x0000_0OE4
[ EXTI USBD T [ EXTI USBFS
IRQ 42 58 T 0x0000_00E8
TIMER7T T
IRQ 43 59 TIMER7T T 0x0000_00EC
TIMER11n T
TIMER? T
IRQ 44 60 TIMER? T 0x0000_00F0
TIMER12n T
TIMER7 0 b T o
IRQ 45 61 TIMER7 0 b T 0x0000_O0O0F4
TIMER13n T
IRQ 46 62 TIMER7 T TIMER? T 0x0000_00F8
IRQ 47 63 ADC2n T G 0x0000_00FC
IRQ 48 64 EXMCn T EXMCn T 0x0000_0100
IRQ 49 65 sblon T G 0x0000_0104
IRQ50 66 TIMER4n T TIMER4n T 0x0000_0108

141



e

GigaDevice GD32F10x'Y
T - . € T € T
IRQ51 67 sP2n T sP2n T 0x0000_010C
IRQ52 68 UART3n T UART3n T 0x0000_0110
IRQ53 69 UART4n T UART4n T 0x0000_0114
IRQ54 70 TIMERSn T TIMERSn T 0x0000_0118
IRQ55 71 TIMER6T T TIMER6N T 0x0000_011C
IRQ56 72 DMA1 on DMA1 on T 0x0000_0120
IRQ57 73 DMA1 1n DMA1 in T 0x0000_0124
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IRQ60 76 G DMA1 4an T 0x0000_0130
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IRQ62 78 G [ EXT'T Y 0x0000_0138
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7.5. GPI
GPIOA 0x4001 0800
GPIOB 0x4001 0C00
GPIOC 0x4001 1000
GPIOD 0x4001 1400
GPIOE 0x4001 1800
GPIOF 0x4001 1C00
GPIOG 0x4001 2000
AFIO 0x4001 0000
7.5.1. 0 0 GPI Ox _CxE®.". G
z
B v' 0x4444 4444
~ 328~ A
31 30 29 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]
15 14 13 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]
B /B
31:30 CTL7[1:0] Port 7 B
B p B A
&  CTLO[1:0]
29:28 MD7[1:0] Port 7 B
B p B A
& MDO[1:0]
27:26 CTL6[1:0] Port 6 B
B p B A
&  CTLO[1:0]
25:24 MD6[1:0] Port 6 B
B p B A
& MDO [1:0]
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23:22 CTL5[1:0] Port 5 B
B p B A
& CTLO[1:0]
21:20 MD5[1:0] Port 5 B
B p B A
&G  MDO [1:0]
19:18 CTL4[1:0] Port 4 B
B p B A
& CTLO[1:0]
17:16 MDA4[1:0] Port 4 B
B p B A
a MDO [1:0]
15:14 CTL3[1:0] Port 3 B
B p B A
&  CTLO[1:0]
13:12 MD3[1:0] Port 3 B
B p B A
d MDO[1:0]
11:10 CTL2[1:0] Port 2 B
B p B A
&  CTLO[1:0]
9:8 MD2[1:0] Port 2 B
B p B A
& MDO [1:0]
7:6 CTL1[1:0] Port 1 B
B p B A
&  CTLO[1:0]
5:4 MD1[1:0] Port 1 B
B p B A
& MDO [1:0]
3:2 CTLO[1:0] Port 0 B
B p B A
~ "~ MDI[1:0] =00~
00 -
o1 -
10 3 7! ~
11 G
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¥ *~ MD[1:0] >00~
00 GPIO ¥
01' GPIO ¥
10 AFIO ¥
11" AFIO ¥
1.0 MDO[1:0] Port 0 B
B p B A
00 - c B -
01 ¥ ° 10MHZ
10 ¥ ~ 20MHZ
11 ¥  ~ 50MHZ"
7.5.2. o L T GPl Ox _TXEA™~. G
Z ' 0x04
B v' 0x4444 4444
7 T 328" A
31 30 29 28 27 25 24 23 22 21 20 19 18 17 16
‘ CTL15[1:0] I MD15[1:0] I CTL14[1:0] ‘ MD14[1:0] ‘ CTL13[1:0] ‘ MD13[1:0] ‘ CTL12[1:0] | MD12[1:0]
rw w w rw rw rw w w
15 14 13 12 11 9 8 7 6 5 4 3 2 1 0
‘ CTL11[1:0] ‘ MD11[1:0] ‘ CTL10[1:0] ‘ MD10[1:0] ‘ CTL9[1:0] ‘ MD9[1:0] ‘ CTL8[1:0] ’ MD8[1:0]
rw w w rw rw rw w w
BB
31:30 CTL15[1:0] Port 15 B
B p B A
&  CTLO[1:0]
29:28 MD15[1:0] Port 15 B
B p B A
& MDO [1:0]
27:26 CTL14[1:0] Port14 B
B p B A
&  CTLO[1:0]
25:24 MD14[1:0] Port14 B
B p B A
& MDO [1:0]
23:22 CTL13[1:0] Port13 B
B p B A
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& CTLO[1:0]
21:20 MD13[1:0] Port 13 B
B p B A
&G  MDO [1:0]
19:18 CTL12[1:0] Port 12 B
B p B A
& CTLO[1:0]
17:16 MD12[1:0] Port 12 B
B p B A
d MDO[1:0]
15:14 CTL11[1:0] Port 11 B
B p B A
&  CTLO[1:0]
13:12 MD11[1:0] Port 11 B
B p B A
d MDO[1:0]
11:10 CTL10[1:0] Port 10 B
B p B A
&  CTLO[1:0]
9:8 MD10[1:0] Port10 B
B p B A
& MDO [1:0]
7:6 CTL9[1:0] Port 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] Port 8 B
B p B A
&  CTLO[1:0]
1.0 MD8[1:0] Port 8 B
B p B A
& MDO [1:0]
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7.5.3. () - "GPl Ox _I'XFAAT” . G
Z ' 0x08
B v' 0Ox0000 XXXX
7 ~ 328" A

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

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

‘ 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

B /B
31:16 G G BvA
15:0 ISTATy o B~ y=0.15"
B p B A
6) - I
1 B
7.5.4. o ¥ L " GPI Ox _OGQELA~. G
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
| ¢ |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

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

w rw w w

rw w w w w w w w w
B /B
31:16 G G Bv A
15:0 OCTLy o ¥ LB~ y=0.15"
B p B A
0] Fv
1 ¥
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7.5.5. o B b "GPl Ox _BYOPA". G

Z ' 0x10
B v 0x0000 0000

7 " o32B 7 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
BB
31:16 CRy ) By y=0.15"
B p B A
0 OCTLy B i
i\ OCTLYyR w O
15:0 BOPy o BBy y=0.15"
B p B A
0 OCTLy#B i
1 OCTLyB w 1
7.5.6. B "GPl Ox”BEA™~. G
Z ' 0x14
f v ' 0x0000 0000
7 ~ 328 " A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| c |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ CR15 ‘ CR14 ‘ CR13 ‘ CR12 ‘ CR11 ’ CR10 ‘ CR9 ’ CR8 ‘ CR7 ’ CR6 ’ CR5 ‘ CR4 ’ CR3 ‘ CR2 ’ CR1 ‘ CRO ‘
w w w w w w w w w w w w w w w w
B /B
31:16 G G BvA
15:0 CRy 0 By y=0.15"
B p B A
0 OCTLy B i
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1 OCTLy#

7.5.7. 0 "GPl Ox _ L &GRAB”

Z ' 0x18
B v 0x0000 0000

7 ~ 328" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| : [ |
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ LK15 | LK14 | LK13 ‘ LK12 | LK11 ‘ LK10 ‘ LK9 ‘ LK8 ‘ LK7 ‘ LK6 ‘ LK5 ‘ LK4 ‘ LK3 ‘ LK2 | LK1 ‘ LKO ‘
w w w w w w w w w w w w w w 12 w
B /B
31:17 G G ByvA
16 LKK !
B a Lock KeyQ | - - A
0 GPIO_LOCK 0
1 [W® MCU B |F° GPIO_LOCK
LOCK KeyQ 1 °
Q1YQ0YQ1Y OV 1
" LOCKKeyQ | Y LK[15:0] v G A
15:0 LKy 0 By y=0.15
B p B A
0 o B
1 LKKB 1 ~ o B
7.5.8. He L ~ AFl O"EC
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
| ¢ |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G ‘ EOE ‘ PORT[2:0] PIN[3:0] ‘

I\ I\

w
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B /B
31:8 G G BvA
7 EOE Hp ¥ a
B p B A B Cortex EVENTOUT ¥ [
PORT[2:0] PIN[3:0]8 /00 A
6:4 PORT[2:0] He ¥ o
T B p B A ¢ ¥ Cortex EVENTOUTH~ o A
000 o A
001 o B
010 o C
011" o D
100 o E
3:.0 PIN[3:0] Ho ¥
"B p B A G ¥ Cortex EVENTOUTH” A
0000 0
0001
0010 2
é
1111 15
7.5.9. AFIl O 0 AFI BCFO
Z ' 0x04
B v ' 0x0000 0000
7 ~ 328" A
T A p Py
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
ADC1_ET ADCO_ET TIMER4C
SPI2_RE
G G SWJ_CFG[2:0] G RGRT_R| G RGRT G H3_IREM
MAP
EMAP _REMAP AP
rw w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PD01_RE TIMER3_ | TIMER2_REMAP[1:0 | TIMER1_REMAP[1:0 [ TIMERO_REMAP[1:0 | USART2_REMAPI[1: [USART1_|USARTO_ | I2CO_RE | SPIO_RE
CAN_REMAPI[1:0]
MAP REMAP ] ] ] 0] REMAP | REMAP MAP MAP
w w w w w w w w w w w
B /B
31:29 G G Bv A
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28 SP12_REMAP SPI2/12S2
B p B A
0" w " SPI2_NSS-12S2_WS / PA15 SPI2_SCK-12S2_CK / PB3
SPI2_MISO / PB4 SPI2_MOSI-I2S_SD / PB5~
1 n w "~ SPI2_NSS-12S2_WS/PA4 SPI2_SCK-12S2_CK/PC10
SPI2_MISO/PC11" SPI2_MOSI-I2S_SD/ PC12"
' Bo * YT " i1 1 TuG BA
27 G G Bv A
26:24 SWJ_CFG[2:0] v JTAG
B Q" B v~ A
000 JTAG-DP g SW-DPa -~ B ~
001 JTAG-DP g SW-DPg P NJTRST
010 JTAG-DP SW-DP g
100 JTAG-DP SW-DP
[ H
23:21 G G Bv A
20 ADC1_ETRGRT ADC 1 0
_REMAP 0 ADC1 0 b EXTI11
1 ADC1 0 b TIM7_TRGO
19 G G BvA
18 ADCO_ETRGRT_RE ADC 0 0
MAP B p B A
0 ADCO 0 b EXTI11
1 ADCO 0 b TIM7_TRGO
17 G G Bv A
16 TIMER4CH3_IREMA TIMER4 3p
P B p B A
0 TIMER4 _CH3b PA3
1 TMER4_CH31L IRCA40K p 6 IRC40K %oA
Cg o A
15 PD01_REMAP OSC_IN/OSC_OouT [ Port DO/ Port D1
B p B A
o " w
1" OSC_IN [ PDOT OSC_OUT [ PD1
14:13 CAN_REMAP [1:0] CAN o
B p B A
oo w "~ CAN_RX/PAlI' CAN_TX/PA12~
01 a
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10 New ~ CAN_RX/PB8 CAN_TX/PB9~
11' w " CAN_RX/PDO CAN_TX/PDI"
12 TIMER3_REMAP TIMER3
B p B A
o - w ~ TIMER3_CHO/PB6 TIMER3_CH1/PB7 TIMER3 CH2/
PB8 TIMER3_CH3/PB9”
1 n w ~ TIMER3_CHO / PD12" TIMER3_CH1 / PD13"
TIMER3_CH2 /PD14 TIMER3_CH3/PD15”
11:10 TIMER2_REMAP[1:0 TIMER2
] tB p B A
00~ w "~ TIMER2_CHO/PA6 TIMER2_CH1/PA7 TIMER2_CH2/
PBO" TIMER2_CH3/PB1~
01 a
10 New = TIMER2_CHO/PB4 TIMER2_CH1/PB5 TIMER2_CH2
/PBO" TIMER2_CH3/PB1~
11 n w ~ TIMER2_CHO/PC6 TIMER2_CH1/PC7 TIMER2_CH2
/ PC8 TIMER2_CH3/PC9~
9:8 TIMER1_REMAP[1:0 TIMER1
] CB p B A
00 ~ w "~ TIMER1_CHO/TIMER1_ETI/PAO TIMER1_CH1/PAT
TIMER1_CH2/PAZ TIMER1_CH3/PA3”
or New ~ TIMER1_CHO / TIMER1_ETI / PA1S TIMER1_CH1 /
PB3 TIMER1_CH2/PAZ TIMER1_CH3/PA3”
10 New ~ TIMER1_CHO/TIMER1_ETI/PAC TIMER1_CH1/PAYT
TIMER1_CH2/PB10° TIMER1_CH3/PB11”
11 n w "~ TIMER1_CHO / TIMER1_ETI / PA15 TIMER1_CH1 /
PB3 TIMER1_CH2/PB10" TIMER1_CH3/PB11”
7:6 TIMERO_REMAP[1:0 TIMERO
] CB p B A
00 ~ w "~ TIMERO_ETI/PA1Z TIMERO_CHO/ PA8 TIMERO_CH1
/PA9  TIMERO_CH2/PA10 TIMERO_CH3/PAl1l TIMERO_BRKIN/PB1Z
TIMERO_CHO_ON/PB13 TIMERO_CH1_ON/PB14 TIMERO_CH2_ON/PB15™
or New ~ TIMERO_ETI/PA12 TIMERO_CHO/PA8 TIMERO_CH1
/ PA9" TIMERO_CHZ2 / PA10" TIMERO_CH3 / PA11" TIMERO_BRKIN / PA6
TIMERO_CHO_ON /PA7 TIMERO_CH1 ON/PBO TIMERO_CH2_ON/PB1”
10 a
11 n w ~ TIMERO_ETI/PE7 TIMERO_CHO/ PE9 TIMERO_CH1
/PE1T" TIMERO_CH2/PE13 TIMERO_CH3/PE14 TIMERO_BRKIN /PE15
TIMERO_CHO_ON/PE8 TIMERO_CH1_ON/PE10" TIMERO_CH2_ON/PE12"
5:4 USART2_REMAP[1: USART2
0] "B p B A
00 ~ w ~ USART2_TX/PB10° USART2_RX/PB11 USART2_CK/
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PB1Z USART2_CTS/PB13 USART2_RTS/PB14~
01 New ~ USART2_TX/PC10 USART2_RX/PC1I USART2_CK
/PC1Z USART2_CTS/PB13 USART2_RTS/PB14~
10 a
11 n w "~ USART2_TX/PD8 USART2_RX/PDY USART2_CK
/PD10° USART2_CTS/PD11 USART2_RTS/PD12"
3 USART1_REMAP  USART1
B p B A
o - w "~ USART1_CTS/PAC USART1_RTS/PAl USART1_TX/
PAZ USART1_RX/PA3 USART1_CK/PA4~
1 w "~ USART1_CTS/PD3 USART1_RTS/PD4 USART1_TX/
PD5 USART1_RX/PD6 USART1_CK/PD7"
2 USARTO_REMAP  USARTO
B p B A
0" w " USARTO_TX/PA9 USARTO_RX/PA10"
1 w "~ USARTO_TX/PB6 USARTO_RX/PB7"
1 I2C0_REMAP 12C0
B p B A
o - w " 12C0_SCL/PB6 12C0_SDA/PB7~
' w " 12CO_SCL/PBS 12C0_SDA/PBY”
0 SPI0_REMAP SPIO
B p B A
0" w "~ SPIO_NSS/PA4 SPI0O_SCK/PA5 SPI0_MISO/PA6
SPIO_MOSI / PAT"
1 w " SPIO_NSS/PA15 SPIO_SCK/PB3 SPIO_MISO /PB4
SPIO_MOSI / PB5”
. w Py
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TIMERLIT TIMER4C
) PTP_PPS SPI2_RE . ENET_P | CAN1_R | ENET_R )
G 11_REMA G SWJ_CFG[2:0] G H3_IREM
_REMAP MAP HY_SEL EMAP EMAP
P AP
w w w w w W W w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PD01_RE TIMER3_ | TIMER2_REMAP[1:0 | TIMER1_REMAP[1:0 | TIMERO_REMAP[1:0 | USART2_REMAP[1: [USART1_|USARTO_| I2CO_RE | SPIO_RE
CANO_REMAPI[1:0]
MAP REMAP ] ] ] 0] REMAP | REMAP MAP MAP
W W W w W W W W W W W
B /B
31 G G ByvA
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30 PTP_PPS_REMAP Y PTP PPS
B p B Ta Y MAC_PPS ¥ [ PB5 A
0 PPT_PPS ¥ [ PB5
1 PPT_PPS ¥ [ PB5
O B7 g T i1 1 TuG BA
29 TIMER1ITI1_REMAP TIMER1 p 01
B p B * 6 L TIMERL_ITILp A
0 TIMERL_ITILp [y PTP ¥ G %o
1" TIMER1_ITI1 p [ USB OTG SOF ~ O F 6 %o
© O B7 g T - it 1 TuG BA
28 SPI2_REMAP SPI2/12S2
B p B A
o - w " SPI2_NSS-12S2_ WS / PA15 SPI2_SCK-I12S2_CK / PB3
SPI2_MISO /PB4 SPI2_MOSI-I2S_SD / PB5”
1 w " SPI2_NSS-12S2_WS/PA4 SPI2_SCK-12S2_CK/PC10
SPI2_MISO/PC11" SPI2_MOSI-I2S_SD / PC12"
“Br g T T it 1 TuG BA
27 G G BvA
26:24 SWJ_CFGJ[2:0] v JTAG
Bs O° B~ yv ™~ A
000 JTAG-DP g SW-DPa ' B
001' JTAG-DP g SW-DP g NJTRST
010 JTAG-DP SW-DP g
100 JTAG-DP SW-DP
it ' b
23 ENET_PHY_SEL Y MIl  RMII PHY
B p B - Y p MACa Ml RMII PHYA
0 Y MAC a, MIl PHY
1 Y MAC a RMII PHY
- O TuG BA
22 CAN1_REMAP CAN1 I/0
B p B L CAN1 TX CAN1_RX A
0" w "~ CAN1_RX/PB1Z CAN_TX/PB13"
1 w "~ CAN1_RX/PB5 CAN_TX/PB6
© B7 € T M TuG B A
21 ENET_REMAP Y MAC I/O
B p B Loy MAC [ PHYA
0" w ~ RX_DV-CRS_DV/PA7 RXD0/PC4 RXD1/PC5 RXD2

/PBO" RXD3/PB1”
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i\ w ~ RX_DV-CRS_DV/PD8 RXD0/PDY RXD1/PD10 RXD2
/PD11" RXD3/PD12”
' B7 g YT M TuG BA
20:17 G G BvA
16 TIMER4CH3_IREMA TIMER4 3p
P B p B A
(0} TIMER4_CH3 L PA3
i\ IRC40K p b TIMER4_CH3 G IRC40K %o
15 PDO1_REMAP OSC_IN/OSC_OuUT [ Port DO/Port D1
B p B A
0 - w
1 OSC_IN [ PDO OSC_OUT [ PD1
14:13 CANO_REMAP[1:0] CANO w 0
B p B A
00 ~ w "~ CANO_RX/PA1I CANO TX/PA12~
or a
10 Newr ~ CANO_RX/PB8 CANO_TX/PB9~
11 n w = CANO_RX/PDO CANO_TX/PD1”
12 TIMER3_REMAP TIMER3
B p B A
o - w ~ TIMER3_CHO/PB6 TIMER3_CH1/PB7 TIMER3 CH2/
PB8 TIMER3_CH3/PB9”
1 n w ~ TIMER3_CHO / PD12" TIMER3_CH1 / PD13"
TIMER3_CH2 / PD14 TIMER3_CH3/PD15”
11:10 TIMER2_REMAP[1:0 TIMER2
] B p B A
00 -~ w ~ TIMER2_CHO/PA6 TIMER2_CH1/PA7 TIMER2_CH2/
PBO" TIMER2_CH3/PB1~
01 a
10 Now ~ TIMER2_CHO/PB4 TIMER2_CH1/PB5 TIMER2_CH2
/PBO TIMER2_CH3/PB1”
11 n w ~ TIMER2_CHO/PC6 TIMER2_CH1/PC7 TIMER2_CH2
/ PC8 TIMER2_CH3/PC9~
9:8 TIMER1_REMAP[1:0 TIMER1
1 B p B A
00 -~ w ~ TIMER1_CHO-TIMER1_ETI / PACO" TIMER1_CH1 / PAT

TIMER1_CH2/PAZ TIMER1_CH3/PA3”
or New O TIMER1_CHO-TIMER1_ETI / PA15 TIMER1_CH1 /
PB3 TIMER1_CH2/PAZ TIMER1_CH3/PA3"

10 New 1" TIMER1_CHO-TIMER1_ETI / PACO" TIMER1_CH1 /
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PAT" TIMER1_CH2/PB10 TIMER1_CH3/PB11”
11 q w ~ TIMER1_CHO-TIMER1_ETI/PA15 TIMER1_CH1/PB3
TIMER1_CH2/PB10 TIMER1_CH3/PB11~
7:6 TIMERO_REMAP[1:0 TIMERO
] B p B A
o0 ” w ~ TIMERO_ETI/PA1Z TIMERO_CHO/PA8 TIMERO_CH1/
PA9" TIMERO_CH2 / PA10" TIMERO_CH3 / PA11" TIMERO_BRKIN / PB12
TIMERO_CHO_ON/PB13 TIMERO_CH1_ON/PB14 TIMERO_CH2_ON/PB15”
or New ~ TIMERO_ETI/PA1Z TIMERO_CHO/ PAS8
TIMERO_CH1/PA9 TIMERO_CH2/PA10 TIMERO_CH3/PA1l TIMERO_BRKIN
/ PA6 TIMERO_CHO_ON / PA7 TIMERO_CH1 ON/PBO TIMERO_CH2_ON/
PB1”
10 a
11 ¢ w ~ TIMERO_ETI/PE7 TIMERO_CHO/PE9 TIMERO_CH1
/PE1T TIMERO_CH2/PE13 TIMERO_CH3/PE14 TIMERO_BRKIN/PE1S
TIMERO_CHO_ON/PE8 TIMERO_CH1_ON/PE10 TIMERO_CH2_ON/PE12”
5:4 USART2_REMAP[1: USART2
0] B p B A
00~ w ~ USART2_TX/PB10 USART2_RX/PB11" USART2_CK/
PB12 USART2_CTS/PB13 USART2_RTS/PB14~
01 Now = USART2_TX/PC10 USART2_RX/PC1l1 USART2_CK
/PC12 USART2_CTS/PB13 USART2_RTS/PB14"
10 a
11 n w ~ USART2_TX/PD8 USART2_RX/PD9 USART2_CK
/PD10° USART2_CTS/PD11" USART2_RTS/PD12"
3 USART1_REMAP USART1
B p B A
(O w "~ USART1_CTS/PAO USART1_RTS/PAIT USART1 TX/
PAZ USART1_RX/PA3 USART1_CK/PA4~
1 w "~ USART1_CTS/PD3 USART1_RTS/PD4 USART1 TX/
PD5 USART1_RX/PD6 USART1_CK/PD7"
2 USARTO_REMAP USARTO
B p B A
0" w ~ USARTO_TX/PA9 USARTO_RX/PA10”
1 w ~ USARTO_TX/PB6 USARTO_RX/PB7”
1 12C0_REMAP 12C0
B p B A
(O w " 12C0_SCL/PB6 12C0O_SDA/PB7”
1 w " 12C0_SCL/PB8 12C0_SDA/PB9”
0 SPI0_REMAP SPIO
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B p B A
(VI w " SPIO_NSS / PA4 SPIO_SCK / PA5 SPIO_MISO / PA6
SPIO_MOSI/ PA7 SPIO_lO2/PAZ SPI0_IO3/PA3”
1 w ~ SPIO_NSS/PA15 SPI0O_SCK/PB3 SPIO_MISO /PB4

SPI0_MOSI / PB5 SPI0O_I02/PB6 SPIO_IO3/ PB7”

7.5.10. EXTI 0 " AFI BXTI SSO

Z ' 0x08
B v 0x0000 0000

7 T 328" A

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

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

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

w A I\ w

31:16 G G Bv A

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

o
>

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

(0]
>

7:4 EXTI1_SS[3:0] EXTI 1
0000 PA1
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3.0

7.5.11.

31

EXTIO_SS[3:0]

EXTI

Z ' 0xoC

ooor
0010
oo1r
0100
oior
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0000
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0010
oo1r
0100
oior
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EXTI4_SS[3:0]

w

w
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31:16

15:12
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EXTI7_SS[3:0]

EXTI7
0000
00071
0010
00171
0100
01071
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11:8 EXTI6_SS[3:0]

7:4 EXTI5_SS[3:0]

3:0 EXTI4_SS[3:0]

7.5.12. EXTI

EXTI 6

0000 PAG6
0001 PB6
0010 PC6
0011 PDG6
0100 PE6
0101 PF6
0110 PG6

EXTI5

0000 PAS5
0001 PBS5
0010 PC5
0011 PD5
0100 PES5
0101' PF5
0110 PG5

EXTI 4

0000 PA4
0001 PB4
0010 PC4
0011 PDA4
0100 PE4
0101 PF4
0110 PG4

2 " AFI BXTI §S2

Z ' 0x10
B v ' 0x0000 0000

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

‘ EXTI11_SS[3:0]

EXTI10_SS[3:0]

EXTI9_SS[3:0]
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w

A
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B /B

31:16 G

15:12 EXTI11_SS[3:0]

11:8 EXTI10_SS[3:0]

7:4 EXTI9_SS[3:0]

3:0 EXTI8_SS[3:0]
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EXTI 11
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0001
0010
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PB11
PC11
PD11
PE11
PF11
PG11
G

EXTI 10

0000
ooor
0010
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0100
oior
0110
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EXTI9
0000
0001
0010
0011
0100
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0110

EXTI 8
0000
00071
0010
00171
0100
01071
0110

PA10
PB10
PC10
PD10
PE10
PF10
PG10
G

PA9
PB9
PC9
PD9
PE9
PF9
PG9

o

PA8
PB8
PC8
PD8
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PF8
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A

A
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7.5.13. EXTI 3 " AFI BXTI SS3

Z ' 0xl14
B v 0x0000 0000

7 " 328 " A

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

18 17

16

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

2 1

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

EXTI12_SS[3:0]

w w w

w

31:16 G

o
»

<
>

15:12 EXTI15_SS[3:0] EXTI 15
0000 PA15
0001 PB15
0010 PC15
0011 PD15
0100 PE15
0101 PF15
0110 PG15
i G A
11:8 EXTI14_SS[3:0] EXTI 14
0000 PA14
0001 PB14
0010 PC14
0011 PDi14
0100 PE14
0101 PF14 in
0110 PG14
[ G A

74 EXTI13_SS[3:0] EXTI 13
0000 PA13
0001 PB13
0010 PC13
0011 PD13
0100 PE13
0101 PF13
0110 PG13
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3.0
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EXTI12_SS[3:0]

AFIl O

Z ' 0x1C

EXTI 12

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

T G A

T AFI PCF1

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
TIMER13 | TIMER12 | TIMER10 | TIMER9_ | TIMERS_
EXMC_NADV G
_REMAP | _REMAP | _REMAP | REMAP REMAP
rw w w rw w w w
B /B
31:11 G G Bv A
10 EXMC_NADV EXMC_NADV b
B p B A
0 NADVH~ A v~
1 NADV H~ 1o Ty Gir A
9 TIMER13 REMAP  TIMER13
B p B A
o - w "~ PAT"
1 w = PF9”
8 TIMER12_REMAP  TIMER12
B p B A
o w " PA6”
1 w " PF8”
7 TIMER10 REMAP  TIMER10
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B B A
0 - w PB9”
1 w " PFT7”
6 TIMER9_REMAP  TIMER9
B B A
o - w " PB8”
1 w " PF6
5 TIMERS8_REMAP  TIMERS
B B A
o - w " TIMERS_CHO [ PA2 TIMER8_CH1 [ PA3”
1 w "~ PF6 " TIMERS_CHO [ PE5 TIMERS_CH1
[ PE6”
4.0 G G BvA
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8. Oo i "H CRC”
8.1.
A
CRC {'H 323 CRC A
8.2. h
A 326 A Ac - [ % T 6328 T
4 4@ AHB '
A b " 88 TTYLi T Ky a
A * 0x4C11DB7
X32 + X26 + X23 + X22 + X16 + X12 + X11 + X10 +X8 + X7 + X5+ X4 + X2+ X + 1
328 CRC Waeby A
8-1. CRCH{'H
E— — - "~ 32 B
CRC {'H
0x4C11DB7
AHB
¥
C—— f— b3 327 B
 CE— -y g p
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8.3. w

A CRC {"'H vy 328 * CRC_DATA A U]

A
b ) CRC_CTL CRC_DATA - o
w 6 [fW CRC_DATA T A
G 328 CRC ~ w328 -~ A~ AHB bw A
A L 3, e 8B CRC_FDATAA
CRC_FDATAL CRC " kv R 7Y Q bA
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8.4. CRC
CRC ' 0x4002 3000
8.4.1. ~ CRC_DATA
Z '0x00

Bv' OXFFFF FFFF

7 ~ 382"
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ DATA[31:16]
rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ DATA[15:0]
rw
B /B
31:0 DATA[31:0] CRC B
p” T Q
G - i Q" 4" A 1 Q" b
w0 [ CRC A
8.4.2. " CRC_FDATA
Z " 0x04
Bv  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]
w
B /B
31:8 G G Bv A
7:0 FDATA[7:0] B
p” T Q
BI)CRC 7A Kv“l‘T GI‘IITKV A bT
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CRC_CTL

>

8.4.3. L " CRC_CTL

Z '0x08
Py " O0Ox0000 00O0O

7 ~ 32"
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
G ‘ RST ‘
rs
B /B
31:1 G G Bv A
0 RST B B CRC_DATA - T v @ OXFFFFFFFF B p "
A B CRC_FDATA A
p” T Q
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9. o L -~ DmA”
9.1.
DMA L Loy W ) O H U O 4 D -
CPU:""t aqcCPUOYF it w :t ADMA L 1 %
" DMAO 7e " DMA1l 5¢e A @ F W @ @
U] ADMA L p vWea @ @ DMA ng A
DMA L Cor M3 ", A DMA CPU "D MA
) CPU s @ A T " ® Ne
DMA CPU "y GcCcPU | WA A
9.2. h
A D " l [ 65536
A 1a T @ " " DMAO 7 " DMA1l 5a ~
A AHB APB =~ :: SRAM ™ Ybu ’
A @ p DMA
A pné¢ "~ vaTa a ~ png 7 TovTn® -
A O D " ' N I
A O D :
A D :
A [0 0O | R A RV D
A @ 3 Hp T
A T a A
* HmMXD CL® T DMA1L A
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9.3.
9-1. DMA
AHBN &
DMA
N >
A
\ 4
— > 6
S ~ \ 4 > 1 AHBI o
- :! 2 A 4 ¢ —)AHS' N e
— :! ' \ 4 <
— 0 <
Y 4
y R
+ e — ) 3
9-1. DMA “ DMA L 4 Ne
A AHEB o DMA
A AHB o b
A e DMA nao ’
A A
9.4. w
9.4.1. DMA b
DMAR Ny b' 5 " H 0 [ ADMA L
6 DMA_CHx PADMA _ CHx MADIMA_CHxCTL v v b
/ ADMA _CHxCNT & LpD ADMA_CHxCTL
PWI DT HMWI DTBH _ 0 3 N/ CA

X DMA_CHXxCNT vu 4 f PNAGAMNAGRA BA . PWIDTH

MWI DT H S DM b 9-1. DMA J £ A
9-1. DMA b
D D b
328 328 1: B3B2B1B0[31:0] @0x0 1: Q B3B2B1B0[31:0] @0x0
2:  B7B6B5B4[31:0] @0x4 2: 'Q B7B6B5B4[31:0] @0x4
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D D b
3: BBBAB9B8[31:0] @0x8 3: Q BBBAB9B8[31:0] @0x8
4: BFBEBDBC[31:0] @0XC 4: Q BFBEBDBC[31:0] @0XC
328 168 1: B3B2B1B0[31:0] @0x0 1: QB1B0[15:0] @0x0
2: B7B6B5B4[31:0] @0x4 2: Q0 B5B4[15:0] @0x2
3: BBBAB9B8[31:0] @0x8 3: 0 B9B8[15:0] @0x4
4: BFBEBDBCJ[31:0] @0xC 4: 'Q BDBC[15:0] @0x6
328 8p 1:  B3B2B1B0[31:0] @0x0 1: QBO[7:0] @0x0
2: B7B6B5B4[31:0] @0x4 2: 'QB4[7:0] @0x1
3: BBBAB9B8[31:0] @0x8 3: QB8[7:0] @0x2
4: BFBEBDBCJ[31:0] @0xC 4: QBC[7:0] @0x3
168 328 1: B1B0[15:0] @0x0 1: ©Q0000B1B0[31:0] @0x0
2:  B3B2[15:0] @0x2 2: 'Q0000B3B2[31:0] @0x4
3: B5B4[15:0] @0x4 3: 'Q0000B5B4[31:0] @0x8
4:  B7B6[15:0] @0x6 4: 'Q0000B7B6[31:0] @OxC
168 168 1: B1BO0[15:0] @0Ox0 1: ©B1B0[15:0] @0x0
2:  B3B2[15:0] @0x2 2: ‘QB3B2[15:0] @0x2
3: B5BA4[15:0] @0x4 3: QB5B4[15:0] @0x4
4: B7B6[15:0] @0x6 4: QB7B6[15:0] @0x6
168 8p 1:  B1BO[15:0] @0x0 1: Q BO[7:0] @0x0
2:  B3B2[15:0] @0x2 2: QB2[7:0] @0x1
3: B5B4[15:0] @0x4 3: 'QB4[7:0] @0x2
4: B7B6[15:0] @Ox6 4: 'Q B6[7:0] @0x3
88 328 1: BO[7:0] @0x0 1: 2000000B0[31:0] @0x0
2:  B1[7:0] @0x1 2: 'Q 000000B1[31:0] @0x4
3. B2[7:0] @0x2 3: 'Q000000B2[31:0] @0x8
4: B3[7:0] @0x3 4: 'Q000000B3[31:0] @OxC
88 168 1: BO[7:0] @0x0 1: Q00BO[15:0] @0Ox0
2:  B1[7:0] @0x1 2: 'Q00B1[15:0] @0x2
3:  B2[7:0] @0x2 3: ©00B2[15:0] @0x4
4: B3[7:0] @0x3 4: 'Q00B3[15:0] @0x6
8p 8p 1:  BO[7:0] @0x0 1: ‘QBO[7:0] @0x0
2. B1[7:0] @0x1 2: QB1[7:0] @0x1
3:  B2[7:0] @0x2 3: QB2[7:0] @0x2
4: B3[7:0] @0x3 4: QB3[7:0] @0x3
DMA_CHXCNT CNF CHEN B [ i Lo A o
T CNF v D A
DMA_CHxCTL CHER " yA DmMm
A CHEN D MA N a CHERN Ne n
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~ a DMA | « v L b ¢t DMA W
b A
A CHER ~ DMAP " H K b |FBa DMA

tbw Oky DMA A

9.4.2.
w6 D “"DMA L T "= U L~ H"
HK‘!
A H™ 0" % 0 ’
A H™ DMA L v DMA L 0 AHB 9’ A
9-2. LT LDMA L t H LA
9-2. L
%o 0 H” Y K
B UH‘[DMA [H‘ noa
- J )
X % X
DMA [ DMA L [v H”
no “DMA L & H~
\ / L ]
/A N
/ \
neo DMA
L & AHB o
9.4.3. e
DMA L wo oL [ @ T e ne  _
W @ An & A PN " n® Y &
A pne ' Nwmd ~ v T A"y DMA _CHx CPTRIBO
A
A pne i pne ~ " neo Ao 0
2 Y PN v 0 no G 2A
9.4.4.
U] H ' A DMA_CHxCTL
PNAGAVINA GA o A
T W WA " DMA_CHx PADDMRA _CHx MARDR
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T" W D L v T Z 4 aeavb_oc D
A
9.45.
( ADC YA DMA_CHxXCTL CMENB
B” Y a A
T DMAD * CNTv w ~T § D B w 1A
DMAW W iy a B~ DMA_CHxCTL CHENSB ~ 0A
9.4.6. o [ ©
DMA_CHxCTL M2MB BTy a o [ © A 1"~ DMA
D b H* AW DMA_CHxCTL CHEN 1 DMA
4 D * [ DMA_CHXCNT [0 DMA wA A
9.4.7.
W DMA D© ~ Y N b
1. 6 CHERWN~ w T a = BA CHEMNO ~ 7
DMA D A
2. DMA_CHXxCTL M2Mi DIRB ~ D A
3. DMA_CHXxCTL CMEN B ~ a A
4. DMA_CHXxCTL PRIOB ~ pnd A
5. DMA_CHXxCTL U D [
A
6. DMA_ CHxCTL D T ~AnpD T P T a BA
7. DMA_CHxPADDR A
8. DMA_CHxMADDR o A
9. DMA_CHXCNT D A
10. DMA_CHXxCTL CHENB I g DMA A
9.4.8. T
@ DMA Waf T AT He 22 ‘D "4 D D A
WeT HP DMA_ I NTFT f B DMA_| NTCT f
B> DMA_CHxCTLT F a BA_92. T Hw» Bl T A
9-2. T Hw
B B B
T H» 2
DMA_INTF DMA_INTC DMA_CHxCTL
D FTFIF FTFIFC FTFIE
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D ERRIF ERRIFC ERRIE
DMA 9-3. DMADO Ky T a % = T He
v’ T A
9-3. DNA

FTFIFX—>

FTFIEX—>|

HTFIFx—>

il
I

or CHXINTF—>
HTFIEX—>
>
ERRIFX—>
and
ERRIEX—>
) " DMAO x=08®MAL x=064
9.4.9. DMA
[ We DMA A H” ~ DMA 7
9-4. DMADO 9-5. DMA1 A T @
Y " A G W - e ., We
A 93 DMKO 1e DMA @ - 9-4.
DMA ¥ IlexuDMAL1l @ A
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9-4.

DMAO

t BQ

9-3. DMAOY

or

M2M

or

~

or

M2M

or

or

M2M

or

OI’(

or

~

M2M

or

or

~

M2M

or|

or

M2M

OI’(

or

~

M2M

()

f

ADCO
TIMER1_CH2
TIMER3_CHO

SPI0_RX
USART2_TX
TIMERO_CHO
TIMERL_UP
TIMER2_CH2

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
TIMER1_CHO
TIMER3_CH?2

USART1_RX
12C0_TX
TIMERQ_CH2
TIMER2_CHO
TIMERZ_TG

USARTL_TX
12C0_RX
TIMERI_CH1
TIMER1_CH3
TIMER3_UP

0

3

TIMERO

TIMERO_CHO

TIMERO_CH1

TIMERO_CH3
TIMERO_TG
TIMERO_CMT

TIMERO_UP

TIMERO_CH2

TIMER1

TIMER1_CH2

TIMER1_UP

TIMER1_CHO

O«

TIMER1_CH1
TIMER1_CH3

TIMER2

TIMER2_CH2

TIMER2_CH3
TIMER2_UP

TIMER2_CHO
TIMER2_TG

TIMER3

TIMER3_CHO

[o]

TIMER3_CH1

TIMER3_CH2

O«

TIMER3_UP
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0 1 2 3 4 5 6
ADCO ADCO 0 0 0 0 0 0
SPI/12S 0 SPIO_RX SPI0O_TX |SPIL/I2S1_RX|SPI1/12S1_TX 0 0
USART 0 USART2_TX | USART2_RX | USARTO_TX | USARTO_RX | USART1_RX | USART1_TX
I2C ) 5 5 12C1_TX I2C1_RX 12C0_TX 12C0_RX
9-5. DMA1
5
L SPI2/1252_RX
TIMER4_CH3
or TIMER4 TG
0 or \ TIMER7_CH2
TIMER7_UP
M2M
SPI2/1252_TX
TIMER4_CH2
TIMER4_UP
1 \Or TIMER7 CH3
or TIMER7 TG
MM TIMER7 CMT
UART3_RX
TIMERS_UP
2 or DAC_CHO
or TIMER7_CHO
M2M:
SDIO
TIMER4_CH1
3 or TIMER6_UP
or DAC_CH1
M2M
ADC2
UART3_TX
v 4 or TIMER4_CHO
or TIMER7_CH1
u M2M
9-4. DMALY
0 1 2 3 4
TIMER4_CHS3 | TIMER4_CH2
TIMER4 0 TIMER4_CH1 | TIMER4_CHO
TIMER4_TG | TIMER4_UP
TIMER5S 0 0 TIMERS5_UP 0 0
TIMERG6 o] 0 0 TIMER6_UP 0
TIMER7_CH3
TIMER7_CH2
TIMER7 TIMER7_TG | TIMER7_CHO 0 TIMER7_CH1
TIMER7_UP
TIMER7_CMT
ADC?2 0 0 0 0 ADC?2
DAC 5 5 DAC_CHO | DAC_CH1 5
SPI/I2S [SPI2/I12S2_RX|SPI2/12S2_TX 0 0 0
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9.5. DMA
DMADO "0x4002 0000
DMA1 “0x4002 0400
" DMA1l Jja S0 4 ~ i T 5 6 ” B b
¢ DMAA
9.5.1. T B " DMA _ | NTF
Z ' 0x00

B v 0x0000 0000

7 S 323° A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ ¢ ‘ ERRIF6 ‘ HTFIF6 ‘ FTFIF6 ‘ GIF6 ‘ ERRIF5 ‘ HTFIFS ‘ FTFIFS ‘ GIF5 ‘ ERRIF4 ’ HTFIF4 ‘ FTFIF4 ‘ GIF4 ’
r r r r r r r r r r r r
15 14 13 12 1 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 By A
27/23/19/ ERRIFx X P(x=0¢€é6)
15/11/7/3 p BT p QDMA_INTC Pyl
0 x 0 D
x0 D
26/22/18/ HTFIFx x\ D P(x=0¢€6)
14/10/6/2 p B p QDMA_INTC Pyl
0) x\ b
1 x\ D
25/21/17/ FTFIFXx xD P(x=0¢€6)
13/9/5/1 p B p QDMA_INTC Byl
(0} xD
i\ xD
24/20/16/ GIFx xn T P(x=0¢6€6)
12/8/4/0 p B p QDMA_INTC Pyl
0} X ERRIF, HTFIF FTFIF B B
1 X 0 ERRIF, HTFIF FTFIFR & B
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9.5.2. T B “DMA_I|I NTC

Z ' 0x04
B v 0x0000 0000

7 ~ 33" A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ‘ERRIFCG‘HTFIFCG‘FTFIFCG‘ GIFCE ‘ERRIFCS‘HTFIFCB‘FTFIFCB‘ GIFC5 ‘ERRIFC4‘HTFIFC4‘FTFIFC4‘ GIFC4 ‘
w w w w w w w w w w w w
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

‘ERRIFCS ‘ HTFIFC3 ‘ FTFIFC3 ‘ GIFC3 ‘ERRIFCZ‘ HTFIC2 ‘ FTFIFC2 ‘ GIFC2 ‘ERRIFCl‘ HTFIFC1 ‘ FTFIFC1 ‘ GIFC1 ‘ERRIFCO‘ HTFIFCO ‘ FTFIFCO ‘ GIFCO ‘

w w w w w w w w w w w w w w w w
B /B
31:28 G G BvA
27/23/19/ ERRIFCx Xx(x=0¢€6) B
15/11/7/3 0
1 DMA_INTF ERRIFx?
26/22/18/ HTFIFCx X (X =0 &e) B
14/10/6/2 0
1 DMA_INTF HTFIFxB
25/21/17/ FTFIFCX X(Xx=0&6) B
13/9/5/1 0
1 DMA_INTF FTFIFX®
24/20/16/ GIFCx X (x=0é&6)T B
12/8/4/0 ]
1 DMA_INTF GIFX ERRIFX HTFIFx FTFIFx?
9.5.3. x L " DMA_CHxXxTTL
Xx=0..6, X4 g

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

7 ~ 323" 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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‘ G ‘ M2M ‘ PRIO[1:0] MWIDTH[1:0] PWIDTHI[1:0] ‘MNAGA ‘ PNAGA‘ CMEN ‘ DIR ‘ ERRIE ‘ HTFIE ’ FTFIE ‘ CHEN ‘

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

B /B
31:15 G G Bv A

14 M2M o [ ©

0 o [ ©

1 a o [ ©

CHENB w 1 ~ P b
13:12 PRIO[1:0] NI A

f5) B

00 v

o1 T

10

11

CHENP w 1 ~ P b

11:10 MWIDTH[1:0] U] D
b

00 8k
01 16B
10 328
11 G
CHENB w 1 ~ P b
9:8 PWIDTHI[1:0] D
F5) B
00 8B
01 16P
100 328
11 G
CHENP w 1 ~ P b

7 MNAGA U

CHENB 4 1 ~ P b
6 PNAGA

0

1
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CHENB w1 ~ B b
5 CMEN a
p B
o
1 3
CHENB w1 ~ B b
4 DIR D
p B
0 ¢ F QU
rec 0 ¥ Q°
CHENB w1 ~ B b
3 ERRIE T a B
p B
(0} T
T a T
2 HTFIE AP T a P
f5) B
0 \D T
1 g \D T
1 FTFIE D T a B
p B
(0} D T
T a b T
0 CHEN a
F5) B
g
T a
9.5.4. X " DMA_CHXxXTNT
Xx=0..6, x4 ”

Z ' 0OxO0C+ 0x14 * x
B v 0x0000 0000

7 ~ 323" 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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‘ CNT[15:0]
w
B /B
31:16 G G BvA
15:0 CNT[15:0] D
CHENB 4y 1 ~ B b
D AW a 7 i
@ DMAP H vi 1A vuyoO L " bw
D A b n W D Kt -
y A v A
9.5.5. X " DMA_CHxPADDR
x=0...6, x4 g
Z ' 0x10 + 0x14 * x
B v "' 0x0000 0000
" b a A
7 S 323° A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ PADDR[31:16]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ PADDRI[15:0]
B /B
310 PADDR[31:0]
CHENB 4y 1 ~ B b
PWIDTH? v 4 O 168 Y PADDRIO] - " 1, 168 A
PWIDTHS v 4 10 328 Y PADDRI[L:0] y b 328
9.5.6. x O " DMA_CHx MADDR
x=0...6, x4 g
Z ' Ox14 +0x14 *x
B v "' 0x0000 0000

t b a\

>
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7 33" A
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
| MADDRI[15:0]
w
B /B
31:0 MADDRJ[31:0] U
CHENB w1 ~ B b
MWIDTHB v w0l 168 ) ~ MADDRI[0] - * b 168 A
MWIDTHS v w10 328 ) ° MADDR[1:0] v * b 328
A
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10. - DBG”
10.1.
GD32F10x |~ LN - w A w Arm CoreSight
) %o TAP L A w Arm Cortex-M3p
TA y ~ SW” w ~ 3 JTAG A woa
he
A Cortex-M3 @ Y’
A Arm o V5 A
' vow Y W A B 1T W
vow n o v W G oo " TIMERAWWDGTA
FWDGTa 12C CANA
10.2. JTAG/SWw
Y y © osSwo 0 JTAG 0 w A
10.2.1. ® JTAG/ SoW
a JTAG o " Ty Wi » 1 CJIJTAG ® [Sw
A 0 50e y:: TCK TMS=1H" "’
A 0 168 TMS=1110011110011110 OXE79E LSB™ H~
A 0 50e y:: TCK TMS=1H" A
® SwW [ JTAG p I
A 0 50 y:: TCK TMS=1H"
A 0 168 TMS=1110011100111100 OXE73C LSB™ H~ ’
A 0 50e y:: TCK TMS=1H" A
10.2.2. Ne
JTAG L e o " JTAG ~ JTCK™ - JTAG ~ JTMS™
JTAG - ~ JTDI" © JTAG ¥ ~ JIDO™ " JTAG B ~ NJTRST,Y
~ Ay " SWD™ t Ha o " ¥ " SWDIO”
~ SWCLK™ A sSw o Ha@ b JTAG o Ha * SWDIO JTMS
* SWCLK JTCK A
w ~JIDO 3 b ¥~ TRACESWO™ A
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10-1. Ne
0
PA15 JTDI
PAl14 JTCK/SWCLK
PA13 JTMS/SWDIO
PB4 NJTRST
PB3 JTDO
B a Ja JTAG  ~ "y ba NIJTRST "W a JTAG
W PBL Y b GPIOW ~ NJTRST » ~ A ® [ Sw v
PA15/PB4/PB3 b w GPIOW A JTAG SW  w a = Ja
by GPIOW A i a ~| _F o " GPIO
AFIO~ A
10.2.3. JTAG
Cortex-M3p JTAG TAP ~ BSD” TAPy A ~ BSD” JTAG IR
" D ~ BB~ Cortex-M3p JTJAG IR o ~ 4 Ay JTAG
IR B ~ ~ & B 58 BYPASS o BSD JTAG B 4P % D Cortex-
M3 JTAGA B~ 7 vy WP~ W BSDJTAG BYPASS
A
BSD JTAG IDq 0x790007A3A
10.2.4. B
JTAG-DP SW-DP B G:: B A B A 3 Cortex-M3 Ne o~
u NVIC " FPB° DWT ITM”~ ANJTRST B JTAGTAP L A y~ "y
B 1 w Ao B A~ A

B A BT B
v 4A A

10.2.5. JEDEXO6 | D code

Cortex-M3 %, JEDEC-1061Dy A ¢ ROM T~

w OXEOOFF000_OXEOOFFFFFA

10.3. G w

10.3.1. Y w

DBG L *~ DBG_CTL™ STB HOLDE 1 §f ~ * AHB
CK_IRC8M t~ "y n A ¥ - B A
DBG L *~ DBG_CTL™ DSLP HOLDP 1 § ~ * AHB
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CK IRC8M .~ "y 7l A
DBG L " DBG_CTL” SLP HOLDP 1 f§ ~ * AHB
T Ty n A

10.3.2. TI MERZCOWWDGTFWDGT CAN

p A~ §£DBG L " DBG_CTL™T B 1A 6 b b T b
¢ TIMER ~ TIMER A

G I12C ~ SMBUSG

¢ WWDGT  FWDGT A

¢ CAN ~ A A
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10.4. DBG

DBG * 0xE004 2000
10.4.1. I D " DBG_1D
Z ' 0x00
7
7 ~ 328”7
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ ID_CODE[31:16] ‘
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ ID_CODE[15:0] ‘
r
B /B
31:0 ID_CODE[31:0] DBG ID
© B p 0 B bi
10.4.2. L " DBG_CTL
Z ' 0x04
B v' 0x0000 0000 P
7 ~ 328
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G TIMER10 | TIMER9_ | TIMERS_ | TIMER13 | TIMER12 | TIMER11 I CAN1_H | TIMER6_ | TIMERS_ [ TIMER4_ | TIMER7_ | I12C1_HO
_HOLD HOLD HOLD _HOLD _HOLD _HOLD OLD HOLD HOLD HOLD HOLD LD
w w rw w w w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
12C0_HO | CANO_H | TIMER3_ | TIMER2_ | TIMER1_ | TIMERO_ [ WWDGT | FWDGT_ TRACE TRACE G STB_ DSLP_ SLP_
LD OLD HOLD HOLD HOLD HOLD _HOLD HOLD _MODEJ[1:0] _IOEN HOLD HOLD HOLD
w w w w w w w w w w w w w
B /B
31 G G BvA
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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28

27

26

25

24:22

21

20

19

18

17

TIMER8_HOLD

TIMER13_HOLD

TIMER12_HOLD

TIMER11_HOLD

G

CAN1_HOLD

TIMER6_HOLD

TIMERS_HOLD

TIMER4_HOLD

TIMER7_HOLD

0

r p A
TIMERS G
B )
0

r p A
TIMER13 G
B )
0

r p A
TIMER12 G

B b

TIMER11 G
B )
0

TIMER6 G
B )
0

r p A
TIMER5 G
B )
0

r p A

TIMER7 G
B )
0

o
o

o
(o4}

o

13

o

12

(0]

11

CAN1

o
(o]

o
&)}

o
N

>
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r p A G 7 bt~ 6
16 I2C1_HOLD 12C1 G
B p B B
0
1 p A G I12C1 SMBUS bi~ 6
15 I2C0_HOLD 12C0 G
B p B B
0
r p A G 12C0 SMBUS bi~” @
14 CANO_HOLD CANO G
B p B B
0
r p A CANO A
13 TIMER3_HOLD TIMER3 G
B p B B
o
Cp A G 3 bt~ 6
12 TIMER2_HOLD TIMER2 G
B p B B
0
1 p A G bi~ ¢
11 TIMER1_HOLD TIMER1 G
B p B B
0
Cp A G 1 bt~ 6
10 TIMERO_HOLD TIMERO G
B p B B
0
r p A G 0 bi~ ¢
9 WWDGT_HOLD WWDG G
B p B B
0
r p A G WWDGT Y6
8 FWDGT_HOLD FWDGT G
B p B B
0
1 p A G FWDGT TG
7:6 TRACE_MODE[1:0] Neo
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B p B B
00 G
01 G Y
10 G Y
11 G Y
5 TRACE_IOEN Ne a
B p B B
0) Ne
1 Ne &
4:3 G G B v
2 STB_HOLD G
B B B
9
1 n” AHB CK_IRC8M t ,
; ;
1 DSLP_HOLD G
B p B B
o
' n” AHB CK_IRC8M L
0 SLP_HOLD G
B B B
9
1 - AHB
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11. =~ ADC”
11.1.
MCU :': v 128 ~ ADC™ " "y G 16
2a p H” A 18 ADC - il
Ty v B B G TA
11.2. h
A
~ ADG®e 12 Ne
-~ |[|= %W
~ o B % B
~ DMA A
A ~ t
~ 1a -
~ le p D ( YengE
~ lep @ 4 - ( Neri )W
A t
~ 0 A
A t
- 1 @ - Wl ’
~ - 0 W ~ ’
~ - 6l Hea @ ADC ~A
A v W A
AT "
~ i 7
~ Ho A
A - * Vrern O W O MerpA
11.3. p H"
111. ADC ¥ 1, ADC A 111. ApPpC ~“H” ¥3ADCp H" A
112. ADC ~ 4y ¥ ADC A
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1 11. ApC "~ H”
p H”
Vsense p D ¥
VREFINT p a ¥F oA
1 12. ADC ~ H
Vbba " 6 Vop
Vssa N G Vss
VREFP ADC & 1
VREFN ADC & A7 VRerN = Vssa
ADCx_IN[15:0] 16
' Vppa Vssa Noz# [ Vo VssA
11.4. w
1 11. ADC
2
o
o Jdd44d
£E2E=
mmmm
ch kS
'a'a'a'o
I T T
9N
DMA
—___ 0 >
! EOGC ~ ADC
Ce
H»
i - m
ADC_INO >
ADC_I!\ll GPIO > A
P
ADC_IN15| > .
SAR ADC 12bit > ¢ 16 bitst :(> B
VSENSE > B
U
VREFINT > S
W\ L
CLB
VREFP %  —

VREFN
VDDA

Vssa
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11.4.1. o %w
I % ~ ADC Wae % ~ @ ¢ AD® ° [ ADC/
A % b a ADC [ % A A/ D [
% b A ) CLB=1 % Ao .~ %o CLBww G T
[ % ~ B p OA
ADC p { (® ~ VopA VreeY i Y W % b A
o %o ADC_CTL1 RSTCEB A
b %o
1 G ADCON=1'
2 14@ CK_ADCY ADC
3. RSTCLB ( Y
4 CLB=T
5 [ CLB=0A
T T o %ow A
11.4.2. ADC
CK_ADC L Lo APB2 G AADC "~y RCU
LT Ne A
11.4.3. ADCO4
ADC_CTL1 T ADCON ADC a " A Pwu 0 t ADC G
B Awa, ~ ADCOMNwW 0 ~ ADC T AADQ
tsu Totsu vV YA
11.4.4. !
Y We |° LA ! 16@ T @
" A
ADC_RSQO RL[3:0] SV ! AADC_RSQO0~ADC_RSQ2
Y ! A
' ADC  18a TP LW 16@ A
11.4.5.
y
i W ADC_RSQ2 RSQO[M: 03 ADC A ADCON
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T W p 0 OO0 °~ ADC w W @ A

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

N
e LT L

) v 6 ADC_RDATA T EOC w 1A
EOCIPE 1 ¥ WeT A

1y 5]

1. G ADC_CTLO DISRC SMB y i ADC CTL1 CTNB 4 O
2. - RSQO
3. ADC_SAMPTX
4. Ty ADC_CTL1 ETERC ETSRCSB’
5. SWRCSTB ~ " 1Y e OH"
6. [ EOC T
7. W@ CK_ADC ~ r ADC_RDATA T ADC
8. Q0 EOC B A
EOC 1 ° We CK_AIDPC O ADC A
ADC_CTL1 CTN 17y a A W ADC
RSQO[ 4: 0] A ADCON Tw p 0 0 “ADC
W A G ADC_RDATA TA
1 13.
||CH2||CH2||CH2||CH2||CH2||CH2||CH2|

|
SO | I T

[ ]
L |

! b
1. ADC_CTL1 CTNB y 1
2. - RSQO
3. ADC_SAMPTX
4. iy ADC_CTL1 ETERC ETSRCS ’
5. SWRCSTB ~ Y e O H™
6. EOC B 7
7. W@ CK_ADC ~ t ADC_RDATA T ADC
8. Q0 EOC B’
9. =7 iy 6~8A
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' EOC 1 ~ We CK_AIPC U ADC A
G EOC B~ DMA y D Y0P N
1. ADC_CTL1 CTNB 4 1
2. - RSQO
3. ADC_SAMPTxX ’
4. - ADC_CTL1 ETERC ETSRCB’
5. % DMA -~ @b ADC_RDATA ’
6. SWRCSTB ~ 1Y We 0 A
Ty ADC_CTLO SM 1 a A N° ADC
ADC_RSQO~ADC_RSQR A% ADCON T
p 0 0 ~ ADC wie We l A
O ADC_RDATA TA ! T EOC 1A EOCIBE
r " T A L b W ~ ADC_CTL1 D MA Y
1A
ADC_CTL1 <CTN3 T l H ~ @ :
A
1 14. T oF
| |CH2| |CH1| |CH5| |CH7| |CH11| |CH16| |CH12| |CH17| | |CH2| |CH1|---
EOC H
||( W @ 1 , RL=7 )ll
l P '
1. ADC_CTLO SMB  ADC_CTL1 DMAB y 1
2. ADC_RSQx ADC_SAMPTXx ’
3. v ADC_CTL1 T ETERC ETSRCBH’
4. % DMA ~ D ADC_RDATA ’
5. SWRCST B ~ 1Y e 0’
6. EOC BT
7. Q0 EOC B A
1 15. - a
| |CH2| |CH1| |CH5||CH7| |CH11| |CH2| |CH1| |CH5| |CH7| |CH11| |CH2|
EOC H H
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ADC_CTLO DISRCBE 1 ~ | a A noy
¥ ne ! (nb 8y | ADC_RSQO0~RSQ2 |
W NeA v n ADC_CTLO DISCNUM[2:0]8 A p 0
00 ~ ADC w ADC_RSQO0~RSQ2 T " na
T LT A @ ! * EOCB 1A
EOCIE B 1% WeT A
1 16.
| | CHe | | CH1 | | CHs | | | CcH? | |CH11| |CH16| | |CH12| |CH17| | | CHe | | cHL | | CcHs |
s 1l ] ] ]
EOC H

W @ i , RL=7, DISNUM= ‘l

|:| Convert |:| Sample

R

l >} '
1. ADC_CTLO DISRCB  ADC_CTL1 DMAB w 1
2. ADC_CTLO DISNUM[2:0]8 °
3. ADC_RSQx ADC_SAMPTXx ’
4. v ADC _CTL1 T ETERC ETSRCH’
5. % DMA ~ D ADC_RDATA ’
6. SWRCST B ~ 1Y Ve 0’
7. - 6
8. EOC BT
9. Qo0 EOC B A
11.4.6. v w
ADC_CTLO RWDERN 1 g l w A w 6
v A ADC Av ey vy G v T
ADC_STAT WD EP 1A WDE IBE T ¥ T ADC_WDHT
ADC_WDLT v vAp Wl Vb
ADC_CTL1 DA B "AADC_CTLO RWDENWDS C
WDCHSELP4YyYO0] 1 W A
11.4.7. U

(a=
>

ADC_CTL1 DA
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117. A2 U
|O|0|0|0|D11|D10|D9|D8|D7|D6|D5|D4|D3|D2|D1|D0|
DAL=0
|D11|D10|D9|D8|D7|D6|D5|D4|D3|D2|D1|DO| 0 | 0 | 0 | 0 |
DAL=1
11.4.8.
AD Ca @ CK_ADC A - Y ADC_SAMPTO
ADC_SAMPT1 SPTn[B2: 04 « "y b A 12 Ne
0 = +12e EK_ADCA
D L]
CK_ADC MHZ1 4 wil.6 =~ H W' & . 5+42CK_ADC
Y4 1u A
11.4.9. 0
0 " =1 Ty 0 | A ! 0 ADC_CTL1
ETSRCI[R2: L0
113.ADCO ADC1 0
ETSRC[2:0] i} i}
000 TIMERO_CHO
001 TIMERO_CH1
010 TIMERO_CH2
011 TIMER1_CH1 o
b L
100 TIMER2_TRGO
101 TIMER3_CH3
EXTI11/
110
TIMER7_TRGO
111 SWRCST p 0
114. ADC2 b
ETSRC[2:0] 0 0
000 TIMER2_CHO
001 TIMER1_CH2
010 TIMERO_CH2
011 TIMER7_CHO p 0
100 TIMER7_TRGO
101 TIMER4_CHO
110 TIMER4_CH2
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ETSRC[2:0] ) 0
111 SWRCST p 0

11.4.10. DMA

DMA ~ "y ADC_CTL1 DMM g ~ G I @
AADC 1 W e ¥ We DMA  ~ DMA i | )
Y t ADC_RDATAD | A

11.411. AD®

ADC_CTL1 TSVRBN 17 ya D ( ADCOL16 )NReri nT
( ADCOL7A)N D Ty ) AD F oA ADC
A D wts_ twmpr v G datasheet

“A D b * B TSVREBNY i o6 A

D F A i~ 6 ° o i Z b

tw b ( 4 BC Ap D G i b

A - a Wae D % @ Z A
p A8 ( Nerintt W@ " % 4 F ADC AVreE ! N

[ ADCO 117N A
D .
b " ADO_I1 N16 ! Wy ts_twmp
B ADC_CTL1 T TSVREN g D
B ADC_CTL1 A DCON" 0 ° ADC
0p D F 4 Viemperatudh E 7 '
(AC) 25 Vdetmpdat Wre AVvg 2% ope} +
Va2 P D 25AC 471 v & " " datashheet

Avg Sl opkp b F A v i v a
dat ashheet

rpwN P

11.5. ADC

ap

@ ADC T vya ADC A ADC - ADC_CTLO
T SYNCMI[3:0]® - * "y ADCO ADC1 0 0 A
7/ Hio 0 * ADCO ) 0 T
@ 0 b A~ 6 ADCO ADC1 0 a A
ADC 115. ADC A
115. ADC
SYNCM[3: 0]
0000
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SYNCM[3: 0]
0110
0111 1
1000 1
ADC 1 4 aDMAb ~ 3 DMA B~ ADC1 Y ADCO
0 A
ADC 118. ADC A
118. ADC
N
— I:> :> £ 16 bitsC >
— ADC1
€ )
A
ADC_INO > p
ADC_IN1 GPIO ! > B
ADC'_IN15 > :> :> & 16 bits¢ > S
VSENSE —P > s
VREFINT — |
_<): )
EXTI11 [} = — : ADCO
) — (h )
11.5.1.
- @ ADC b” eb A
11.5.2.
" L 0 6 ADCO 1 0~ ADC_CTL1
ETSRC[20_ ~~ ADC1 ! Ww B 0 A
ADCO ADC1 HuB 4 ADCO ADC1 l T vY D
EOC @« ADOQ a “A a 119. 610

A
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3 3 ADC_RDATA ~ [15: O]f ¢ G ADCO * [31: 16]8
e G ADC1 ~* 328 DMA ADC_RDATA T CE
SRAMA
" He ADC a = G b W a A
2 He ADC W <L H @ - A
119, 6 1@
ADCO | | CHO | | CH1 | | CH2 | | CH3 | | | CH8 | | CH9 | | | CHO| | CH1|
ADC1 | | CH4 | | CH5 | | CH6 | | CH7 | | |CH12| |CH13| | | CH4| | CH5 |
o _]] I
EOC |_| I:I
11.5.3. i
1 GHe ADC ! W@ v 0 ¢ ADCO
1~ ADC_CTL1 ETSRC[2:0_ ~ A 0" “ADC1 L -~ ADCO
7@ ADC A
ADCO ADC1 CTNB B~ I He@ ADCT bA A
1110 42 i A
328 ADC_RDATA " [15: 008 ¢ 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
1110 130 "1 " He ADC CTN=1
7 CK_ADC cycles
ADCO | CcHL | | CcHL | | CcH1 | | CH1 |
ADCL | CH1 | | CH1 | | CH1 | | CH1 |

.|

EOC(ADCO) H H H H
EOC(ADC1) H H H H

]
[ ]

11.5.4.

]

GHe ADC L W @ -
ADC_CTL1 ETSRC[2.0_ ~

0 ¢ ADCO !
A 0" “ADC1L - ADCO
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14 ADC ** ADCO" 1% *ADCP " A
b a T " He ADCT
b A - 1111 4 i A
3 3 ADC_RDATA "~ [15: 0] ¢ G ADCO * [31:16]8 G
G ADC1 ~ A ADCO” EOCT ( B EOCIEB ) ~
328 DMA ADC_RDATAT D [ SRAMA
© T OH 6 14 CK_ADC Y ® ADCO ADC1
¥ nA
111 130 i
14 CK_ADC 14 CK_ADC
cycles cycles
ADCO | ciin || | CH1 || | CH1 || | CH1 |
P e | T o | o | o |

_ | | | [ —
EOC(ADCY) H L H H I:I

11.6. T
Y Mk Wa Hp O vy T
A !
A Hpo A
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11.7. ADC

ADCO "0x4001 2400

ADC1 "0x4001 2800

ADC?2 "0x4001 3cCo0O

11.7.1. (ADC_STAT)
Z ' 0x00

B v 0x0000 0000

7 (32[3)

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

rc_w rc_w rc_w
B /B
315 G G BvA
4 STRC !
o
! p B pQ0 A
3:2 G G BvA
1 EOC !
o
! p B~ pQO ADC_RDATA A
0 WDE Hp
0) Hb
1r - Ho
1 ADC_WDLT ADC_WDHT v p I b
Qo A
11.7.2. L 0 (ADC_CTLO)
Z ' 0x04
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B v "' 0x0000 0000
7 (32[3 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ‘RWDEI“ G ‘ SYNCM[ 3: 0]
rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ DISNUM[Z:O]‘ G ‘DISR‘ G ‘WDSC‘ SM ‘ G ‘WDEI‘EOCI‘ WDCHSEL[ 4: 0]
rw rw rw rw rw rw rw
BB
31:24 G G Bv A
23 RWDEN | a
0} !
. . a
22:20 G G Bv A
19 16 SYNCM[3: 0]
Ch s
0000
0001~0101" G
0110
0111 1
1000 1
1001~1111 G
"1 " Bs @ ADCO 27 K v HFT A
15:13 DISNUM[2:0] Y
0 T DISNUM[2:0]+1
12 G G BvA
11 DISRC !
0
' a
10 G G BvA
9 WDSC "
0
' i
8 SM
0
T a
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7

6

4.0

11.7.3.

31

30

WDEIE WDET a
0T
T a

EOCIE EOCT a
0T
T a

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
itrvGe A

‘" ADCO

ADC1 -
16 17p

L 1

Z ' 0x08
B v 0x0000 0000

7 (328 )

29 28 27 26 25

© o N o o1 A w M P O

[
[ T
N o 0 N w N R o

24

~ 16 17 Nez

16 17
[ VssaA

(ADC_CTL1)

23 22 21

[

D

[ VsssA ADC2

20

19

18

VrerinTA

17

’TSVRE‘SWRCS‘ G

[erer]

ETSRC[3

15
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‘ G ‘ DAL‘ G . ‘ DMA‘ G ‘RSTCL‘ CLB‘ CTN‘ADCOF‘
fw rw rwoorw rw rw

B /B
31 24 G G By A
23 TSVREN ADCO 16 174

0 ADCO 16 17

1 ADCO 16 174
22 SWRCST p 0 l

ETSRC 111 B 616 l A o B b -
- ) A

21 G G BvA
20 ETERC ! 0 a

0 ! 0

' ! Ua
19 17 ETSRC[2 0] ! 0

¢ ADCOL ADCI

000 0 CHO

001" 0 CH1

010 0 CH2

011 1 CH1

100 2 TRGO

101 3 CH3

110 T 11/ 7 TRGO

111 o O

¢ ADCZ

000 2 CHO

001" 1 CH2

010 0 CH2

011 7 CHO

100 7 TRGO

101 4 CHO

110 4 CH2

111 o O
16:12 G G Bv A
11 DAL

o v B
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10 9 G G BvA
8 DMA DMA a
0 DMA
1 DMA a
7T 4 G G BvA
3 RSTCLB %0 B
p B %o A B b A
0 %o A
1 %o A
2 CLB ADC %o
0 %o
1 %o
1 CTN
0
1 a
0 ADCON ADCA Broboo1o ADCA B BY " b
i [ BQO1LO A
0 ADC”
1 a ADC
11.7.4. 0O (ADC_SAMPTO)
Z ' 0xoC
B v ' 0x0000 0000
7 (32&)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ‘ SPT17[2:O]‘ SPT16[2:O]‘ SPTlS[Z:‘
rw rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘SPTlS‘ SPT14[2:0] SPT13[2:0]‘ SPT12[2:0]‘ SPTll[Z:O]‘ SPTlO[Z:O]‘
rw rw rw rw rw rw
B /B
31:24 G G BvA
23:21 SPT17[2:0] &  SPT10[2:0]
20:18 SPT16[2:0] &  SPT10[2:0]
17:15 SPT15[2:0] &  SPT10[2:0]
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14:12 SPT14[2:0] & SPT10[2:0]
11:9 SPT13[2:0] &  SPT10[2:0]
8:6 SPT12[2:0] & SPT10[2:0]
5:3 SPT11[2:0] &  SPT10[2:0]
2:0 SPT10[2:0]
(00]0) y 15
001 W75
010 W 135
011 W 28.5
100 W 415
101 W 55.5
110 W 715
111 W 239.5
11.7.5. 1 (ADC_SAMPT1)
Z ' 0x10
B v ' 0x0000 0000
7 (323 )
31 30 29 28 26 25 24 23 22 21 20 19 18 17 16
‘ G SPTO9[ 2: 0] ‘ SPT8[2:0] ‘ SPT7[2:0] ‘ SPT6[2:0] ‘ SPTS[Z::‘
rw rw rw rw rw
15 14 13 12 10 9 8 7 6 5 4 3 2 1 0
‘SPTS[‘ 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] & SPTO[2:0]
26:24 SPT8[2:0] &  SPTO[2:0]
23:21 SPT7[2:0] & SPTO[2:0]
20:18 SPT6[2:0] &  SPTO[2:0]
17:15 SPT5[2:0] & SPTO[2:0]
14:12 SPT4[2:0] &  SPTO[2:0]
11:9 SPT3[2:0] & SPTO[2:0]
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8:6 SPT2[2:0] & SPTO[2:0]
5:3 SPT2[2:0] &  SPTO[2:0]
2:0 SPTO[2:0]
(00]0) y 15
001" w75
010 W 13.5
011 W 28.5
100 W 41.5
101" W 555
110 W 715
111 W 2395
11.7.6. \' (ADC_WDHT)
Z ' 0x24
B v ' 0x0000 OFFF
7 (32l3 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
\ e
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G WDHT[ 11: 0]
B /B
31:12 G G BvA
11:0 WDHT[11:0] vy
By vy A
11.7.7. Y v (ADC_WDLT)
Z ' 0x28
B v 0x0000 0000
7 (32[3 )
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 WDLT[ 11: 0]
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rw
B /B
31:12 G G BvA
11:0 WDLT[11:0] vu oy
By v oy A
11.7.8. ! 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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘RSQlS‘ 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] & RSQO[4:0]
14:10 RSQ14[4:0] & RSQO[4:0]
9:5 RSQ13[4:0] & RSQO[4:0]
4:0 RSQ12[4:0] & RSQO[4:0]
11.7.9. | 1 (ADC_RSQ1)
Z ' 0x30
B v 0x0000 0000
7 (32ﬁ )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
G RSQ11[ 4: 0] ‘ RSQ10[ 4: 0] RSQ9[ 4: 1]
rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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‘RSQQ[‘ RSQ8[ 4: 0] RSQ7[ 4: 0] ‘ RSQ6[ 4: 0]

rw rw rw rw
BB
31:30 G G By A
29:25 RSQ11[4:0] &  RSQO[4:0]
24:20 RSQ10[4:0] g RSQO[4:0]
19:15 RSQ9[4:0] &  RSQO[4:0]
14:10 RSQ8[4:0] & RSQO[4:0]
9:5 RSQ7[4:0] d RSQO[4:0]
4:0 RSQ6[4:0] & RSQO[4:0]
11.7.10. ! 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 I 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
‘RSQS[‘ 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] & RSQO[4:0]
24:20 RSQ4[4:0] G RSQO[4:0]
19:15 RSQ3[4:0] & RSQO[4:0]
14:10 RSQ2[4:0] & RSQO[4:0]
9:5 RSQ1[4:0] & RSQO[4:0]
4:0 RSQO0[4:0] ©0.17)Q~ T B na
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11.7.11. ( ADC_RDATA)
Z ' 0x4C
B v ' 0x0000 0000
7 (32[3 )
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ ADC1RDTR[15: 0]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RDATA[ 15: 0]
r
BB
31:16 ADC1RDTR[15:0] ADC1
nw B ADC1
"Bz ADCOTa A
15:0 RDATA[15:0]
B’ U Yo7 A
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12.

12.1.

12.2.

- DAC”
/ Ty 12 W 2t A FA Ty 8p
128 - ) A a = 0° DMA G - A
F A4 7 y# DACTFEF IV © z A
@ DAC Ha oy 0 bA
h
DAC h n
A 88 1B N
A h 1]
A DMAv
A 1
A Ho © '
A~ p v
A " LSFR ~
A “a 4 VrerFp
A DAY 0 A
121. DAC w DAC - 121. DAC %= A
1 21. DAC
DAC L
Fy
é = DBOFFx
EXTI_9[ ] %"g 515]
TIMERX %i%%g
TRGO HHEEE
SWTRx — —'

v yYvy r—-—————-- —————I
| bAc_ENnx |
|
| NY |

L | I I

r |

A |

OUTx_DH ¢ ) ouTx PO /)| DAC :
12-bit 12-bit 12-bit 12-bi1| I
Lééé _______ g

< g & > <
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121. DAC
H
Voba T
Vssa T
VRerFp DAC & A v a A
DACy_OUTX DAC ¥ FH”
i L ¥ DAC Ob FH™ A
12. DAGL #
DACO
0 1
DAC ¥ 1/O PA4 PA5
DAC ¥ BUFFER
w
p Ow
EXTI & H” EXTI_9
TIMER1_TRGO
€ * ' TIMER7_TRGO
€ “ ' TIMER2_TRGO
TIMER 0 H” TIMER3_TRGO
TIMER4_TRGO
TIMER5_TRGO
TIMER6_TRGO
‘ a DAC | GPI.O DAC ¥ 1/ O Y A
12.3. w
12.3.1. DA @G
DAC_CTLO T DEN& 1 "y DAC :: ~ DAC n "
twakeur A
12.3.2. DAC # |
w2 Y F o @ DAC p N
vWae F I VA
7 A 2 Y DAC_CTLO DBOFF x
i I vA
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12.3.3. DAC

G 128 DACG ~ OUTxDH™ 7 vy DAC OUTx _R12 DH
DACOUTxXx L12DACOUTxXx_RSDH We (o) A
v [ DAC_OUTxR8DH Y7 8B B~ 4B v B L

W 4B 00A 0

12.3.4. DAC 0

~

DA™ Y ) HY s A 0 A 0"y DAC_CTLO T
DTEMNMx a A 0 "y DAC_CTLO TDTSEEX - 123
DAC b A
123. DAC b
DTSELx[2:0 0 i}
3000 TI MER5 _TRGO
£ * ' TIMER7_TRGO
36001 -
€ * TIMER2_TRGO
3010 TI MBERTRGO o
b U
3011 TI MERTRGO
3100 TI MER1 _TRGO
3101 TI MBRTRGO
3110 EXTI _9
3B111 SWTR p 0
TI MERx _ HRGO v p 0 DAC_SWT SWT R x
B A
12.3.5. DAC
a 0" DAC_CTLO DTE NX™ 0 Hp 0
- DAGS " OUTxDHw [ DAC ¥ " DAC_OUTxD QA
0 a4 " " DAGS " OUTxXx _"DWH - [ DAC ¥
" DAC_OUTx _"BO
DAG " OUTx _"DyH [ DACOUTx _DO i tsetTLINGH
Fi T tsetTLI NG b 1 ¥ " A
12.3.6. DAC
H Y v [ DAC ¥ “"LFSR A Y
DAC_CTLO D WM» A vy DAC_CTLO
DAC B "~ DWBWxB A
LFSR * DAC L T Ve i B " LFSR N LFSR
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vb OUTx _DHv -~ Q" [ DAC ¥ " DAC_OUT x _"BO
DAC B 12  LFSRv 6 LFSR Y DWBWR™ B A

12, DAC LFSR

\AAAA
1
H

XO Xl X4 XG x12

12 +—
A4
>=1
NOR
vt OUTx_DBDHwv ~ Q° [ DAC ¥
" DAC_OUT x _"&Q v vu O vu(2 << DWRAWx)

123. DOAC

(2<<DWBWXx)-1

DACx_OUTy DH V|
value

v

12.3.7. DAC ¥ 4

DAC :: F A0_c6 W '
Voac oo¥rerPOUT X _DO/ 4096 ip @Q

- F AT % w 0 Vrerh

12.3.8. DMA

0 a 0 DAC_CTLO DDMAERxa DMA A
R" b p 0" 1Y Wae DMA A
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12.3.9. DAC 0

DAC Ha b Tu=x T % "DAC Ha
Ty W 0 A 0 T DAC OUTx_DHAC OUTx_DO v
A
3a@ © " v OUTx_DW# Nz ' DACC_R&@DWUWCC_R12DH
DACC _L12DH iT Kk Ve " * DAC HGa A
a 0 " DAGa DT E Nex T DTSE/MO G
0 A
a 3 DMAw ~ DACK W DDMAERX 147 A
BTy a ’ Y b A
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12.4. DAC
DACO "0x4000 7400
12.4.1. DACx L (DAC_CTLO)
Z " 0x00
Pv' Ox0000 OOOO
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 w 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
rw w rw rw w rw w
B /B
31:29 G G B v
28 DDMAEN1 DACx_OUT1 DMA g
0 DACx_OUT1 DMA
1' DACx OUT1IDMA g
27: 24 DWBWI1J[ 3: 0] DACx OUT1 B
"B 2 DACx_OUT1 H® B ALFSR 7/ A
b LFSR B [n-1, 0] 272 W B v 4 (2<<(n-1))-
1AT T nu B A
0000 H* B w1
0001 H* B w2
0010 H* B 4 3
0011 H* B 4 4
0100 H° B w5
0101 H* B 4 6
0110 H* B w7
0111 H* B w8
1000 H* B w9
1001 H* B w 10
1010 H™ B w11
01011 H B w12
23:22 DWM1[1:0] DACx OUT1
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21:19 DTSEL1[2:0]

18 DTEN1

17 DBOFF1

16 DEN1

15:13 G

12 DDMAENO

11: 8 DWBWOI[3:0]

DACx_OUT1 0a

A

- 2

00
01 LFSR
1xX 27

33

DACx_OUT1 &

"B DTEN=1 ¢ 0 DAC

000 TIMER5 TRGO
001" TIMER2 TRGO(e
010 TIMER6 TRGO
011' TIMER4 TRGO
100 TIMER1 TRGO
101 TIMER3 TRGO
110 T 9
111 o 0

DACx OUT1 U g
0 DACx _OUT1 ©
1' DACx OUT1 0 a

DACx_ OUTL % I v~
0 DACx_OUT1 # I M Ty v
1 DACx OUT1 ¥ IIv”7

DACx_OUTL1 g
0 DACx_OuUT1
1 DACx_OUT1a

G B v

DACx_OUTO DMA g,
0 DACx_OUTO DMA
1 DACx_OUTO DMA a

DACx_OUTO B
B 2, DACx_OUTO H~
b LFSR B [n-1,0] 2
1AT T nw B
0000 -
0001
0010
0011
0100
0101
0110

%

%

%

%

A
1
2
¥ 3
4
5
6
7

%
DT ™ T B B B ®
£

(DTEN1=1) ' I° DACx_OUT1

>

Hbp g

Y TIMER7 TRGO(i y

- z

B ALFSR 7 B
Vv 4 (2<<(n-1))-
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0111
1000
1001
1010

%

T T ‘T T
%
T ™ T ™

01011 H® B 412

7:6 DWMO[1:0]

00

DACx_OUTO
B

3 DACx_OUTO

A

01 LFSR

1X 272

5:3 DTSELO[2:0]

000
001
010
011
100
101
110
111

2 DTENO

DACx_OUTO ©
B

DTEN=1 G
TIMERS TRGO
TIMER2 TRGO(¢e
TIMER6 TRGO
TIMER4 TRGO
TIMER1 TRGO

TIMER3 TRGO
T 9

b V]

DACx OUTO U a

0 DACx OUTO ©
1' DACx OUTO © a

1 DBOFFO

DACx OUTO % I VM7

0 DACx OUTO % I v -
1 DACx OUTO % IV~

0 DENO

DACx_OUTO g

0 DACx_OUTO
1 DACx_OUTOa

12.4.2. DACXx ®» U

Z ' 0x40
Py " 0x0000

. (328 )

31 30 29 28 27 26

(DAC_SWT)

0000

A

25 24 23 22

U

Y

0 a

DAC

21

20

(DTENO=1)

HB

Yy TIMER7 TRGO(i

19

>

18

17

" }° DACx_OUTO

16

15 14 13 12 11 10
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‘ G ‘ SWTR1 ‘ SWTRO ‘
w w
BB
31:2 G G By
1 SWTR1 DACXx OUTL » 0~ ) A
0 p 0
1 » 0ba
0 SWTRO DACx_OUTO 0~ ) A
0 » 0
1 0 a
12.4.3. DA@_OUTOB°12 G (DAC_OUTO0O_R12DH)
Z ''0x08
Byv' 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 OUTO_DH[11:0]
w
B /B
31:12 G G B v
11:0 OUTO_DHI[11:0] DACx_OUT0 128 °
‘B Y DACx_OUTO A
12.4.4, DA OUTOB 12 G (DAC_OUTO _L12DH)
Z " 0x0C
Pv' Ox0000 O0OOO0O
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
OUTO_DH[11:0] G
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I\
BB
31:16 G G By
15:4 OUTO_DH[11:0] DACx_OUTO 12 B
‘B 2 DACx_OUTO A
3.0 G G By
12.4.5. DA OUT® 8 G ( DAC_OUTO_RS8DH)
Z ''0x10
Byv' 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 OUTO_DH[7:0]

w
B /B
31:8 G G B v
7:0 OUTO_DH[7:0] DACx_OUT0 88 ~
"B " DACx_OUTO 8B B A
12.4.6. DA@_OUTlBIZ G (DAC_OUT1 R12DH)
Z ''0x14
Bv ' 0x0000 0000
7 (328) A

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
’ G OUT1_DHJ[11:0]
B /B
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31:12 G G By
11:0 OUT1_DH[11:0] DACx_OUT1 128~
‘B 2 DACx_OUT1 A
12.4.7. DA OUT1B 12 G (DAC_OUT1 L12DH)
Z ' 0x18

Pv' OX0000 00O0O

7 (328) A

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

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

w
B /B
31:16 G G By
15:4 OUT1_DH[11:0] DACx_OUT1 128
"B " DACx_OUT1 A
3:0 G G B v
12.4.8. DA&_OUT]P°8 G ( DAC_OUT1_ RS8DH)
Z " 0x1cC
Pv' Ox0000 O0OO0O
7 (32B) 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 OUT1_DH[7:0]

w
BB
31: 8 G G By
7:0 OUT1_DH[ 7: DACx_OUA1 8
"B " DACx_OUT1 8h B A
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12.4.9. DAQ © 128" G ( DACC_R12DH)
Z '0x20
By 0x0000 0000
7 (328) A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G ‘ OUT1_DH[11:0]
I\
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G ‘ OUTO_DH[11:0]
I\
B /B
31:28 G G B v
27:16 OUT1_ DH[ 11DACx_OUTI 12
B " DACx_OUT1 A
15:12 G G B v
11: 0 OUTO_DH[ 11 DACx_OUTO 12
"B " DACx_OUTO A
12.410. DA O 12 G ( DACC_L12DH)
Z ' 0x24
By' 0x0000 0000
7 (328) A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ OUT1_DH[11:0] | G
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ OUTO_DH[11:0] ‘ G
w
B /B
31:20 OUT1_DH[ 11DACx_OUT1 12
B T DACx_OUT1 A
19:16 G G B v
15: 4 OUTO_DH[ 11 DACx_OUTO 12
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B " DACx_OUTO A
3:0 G G B v
12.4.11. DA 0 8B "~ G ( DACC_R8DH)
Z ' 0x28
Pv' Ox0000 O0OOOO
7 (328) A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
\ c
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ OUT1_DH [7:0] OUTO_DH [7:0]
w w
B /B
31:16 G G B v
15: 8 OUT1_DH[ 7: DACx_OUR1 8
"B " DACx_OUT1 86 B A
7:0 OUTO _DH[ 7: DACx OUTOR '8
"B ey DACx_OUTO 8B B A
12.4.12. DA OUTO ¥ (DAC_OUTO _DO)
Z '"0x2C
Byv' 0x0000 0000
7 (328) A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
\ c
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
’ G OUTO_DO [11:0]
r
B /B
31:12 G G B v
11:0 OUTO0O_DO [1DACx_OUTOFA
By~ O DACx_O0OUTO A
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12.413. DA OUT1 ¥ (DAC_OUT1 DO)
Z '0x30
By' 0x0000 0000
7 (328) A

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
\ 6

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G OUT1_DO [11:0]
B /B
31:12 G G B v
11:0 OUT1 _DO [ 1DACx_OUT1 %A

"B oyo N U

DACx _OUT1 A
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" WDGT We b N >) :
H @ - " FWDGT o " WWDGTA
g v L3y n %o LAK @
) A
) v o R"w 0Wa BA b
R T YA A
13.1. ~ FWDGT"
13.1.1.
~ FWDGT" ~ IRC40K™ A+ a h © FWDGTu
G b - G F b A
p Y v [0 v’ e BAag
QG w Ty ® v A
13.1.2. h
A 128 1 ’
A a - Y v [07 B
A v h "o n- b
A p LB~ L -
A Ty ! A b
13.1.3. w
Waes8 No Wae 128 7 A 131,
W w A
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1 31.
:PUD
1418} 1256
L —> —> :RUD
L ~ FWDGT_CTL™ T QoxCccC Y ¥
A [ 0x000" * W B A
Kv R FWDGT_CTLT QOXAAAA ~ y - v G
~ FWDGT_RLD~ A o7y v [ Ox000H |-~ Y
ao B A
T ) o - Y it R ’
Auz @ b [ 0x000H |F A
Ne " FWDGT_PSC~ FWDGT_RLD 06 w A Q [
B QOx5555[ FWDGT_CTLTAQi 1t kv v [ FWDGT_CTLT wP ~
' QG A FWDGT_PSC  FWDGT_RLD * FWDGT_STAT
B w 1A
DBG L 0 DBG_CTLO" T FWDGT_HOLDB 0 9 g Cortex®-M3p
A " v~ W b A FWDGT_HOLDS T
v A b A
1 31. 40kHERCKO /
ms ms
Ne PSC[2:0] P (ms) (ms)
RLD[11:0]=0x000 RLD[11:0]=0xFFF
1/4 000 0.025 409.525
1/8 001 0.025 819. 025
1/16 010 0.025 1638. 025
1/32 011 0.025 3276.025
1/6 4 100 0.025 6552.025
1/128 101 0.025 13104. 025
1/256 110 or 0.025 26208.025
%IRC40K Y a ¥ A
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A 10x | N reload HBH ~ 4 7 deepsleep /
standby ‘ 5] *  reload 91 deepsleep/standby 97T
~ 3e Y:'r IRC40K clock A
A 101 1 1 Flash G 128K 103 | ) p FWDGT b -
4 7 deepsleep / standby N G H DH 100us A
A 101 ¢ T FLASH G 128K 103 | - ~ MCU - a
) v ) ¥ a A
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13.1.4. 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]
B /B
31:16 G G BvA
15:0 CMD[15:0] - Q@ Q" b v 7 b

0x5555 FWDGT_PF®DGT _ RIQ

oxCccccC A 1o 6
0x AAAA
Ne " FWDGT_PSC
Z ' 0x04
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
| : |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ G PSC[2:0] ‘
rw
BB
31: 3 G G By
2:0 PSC[2:0] Ne AQ "By FWDGT_CTL Q

0x555MNG A Q e
T 0 v

0001/4

0011/8

T "FWDGT_STAT PUBD
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0101/16
0111/32
1001/6 4
1011/128
11'01/256
1111/256
a s@ Ne o f Ne v [PUD  0A
Ne T v ~ 1 HFb PUBD -
- - 3 PUD “A
" FWDGT_RLD
Z ' 0x08
P v ' 0x0000 OFFF
"y A " 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 RLD [11:0] ’
rw
B /B
31:12 G G Bv A
11:0 RLD[11:0] v A FWDGT_CTL 0~ OXAAAA
R™ evw [ TA
B QG w A Q By |k FWDGT_CTL TQOx5555 Q
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2.DSM g f b W\ [ h Y DS_WaitR
3.DSM g, f fa SDIO Y DS_Readwait
DS_WaitS | FIFO u D
1. © \% DS_lIdle
2.DSM \% DS_lIdle
3. FIFO Y DS_Send
DS_Send B K
1. i} Y DS_Busy
2.DSM \% DS_lIdle
3. FIFO I} 0 Y DS_Idle
4p CRC Y DS_lIdle
DS_Busy CRC
1. CRC FU b \% DS_WaitS
2. [ CRC \% DS_lIdle
3.DSM \% DS_lIdle
4. 0 Y DS_lIdle
"9 (SDIO_DATATO)T A
DS_WaitR B
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1. \4 DS_ldle
2.DSM ” \4 DS_ldle
3. \4 DS_ldle
4. [ B Y DS_Receive
' 9 (SDIO_DATATO)T A
DS_Receive \ Q- FIFO
1. \4 DS_WaitR
2. D \4 DS_WaitR
3. FIFO © \4 DS_Idle
4, F fa SDIO Y DS_Readwait
5.DSM " CRC Y DS_lIdle
DS_Readwait I A L »o
10 A La Y DS_WaitR
2.DSM ” \% DS_Idle
19.5. \ ' w
19.5.1. \
\p H3 o " OCRCI'DCSDEXT_CSRCADSR SCR
7 ) AOCRCI'IESD SCR TN W H °~ RCA
DSR U a AEXT_CSD N H
a A i H ~ & i A
OCR “32 b b " OCRU V Voo 4 0 " MMCA
s T W H B A s B B A
MMC SDVH W b Ah " ya CMDIMMC ACMD49D OV~ CM5
~SD T/ 09 p A
Cl D N2 “CID 128 A ° \V# a V. #H A
@ /@ RWNV i W “Ah " ya CMD2 CMD10[ e o
A
CSD Cy L VT p H ACSD = a
a a D aDSR " va A " Ne
" CMD27k Ah " ya CMD9 [ e p A
CSD t MMC4 . 2 A CSD g\ A
w512 A 320 gl w T fb h k A v
192 g3\ b nA Y h SWI TCH
k Ah " ya CMDS8 MMC @ 7y b p A
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RCA T 16 \ \ - \ A \
0 A @ G\ # H h \' HAR "~ ya CMD3 V0
W @ " RCAA
" RCA v 0x00WMMC O0x006MD/ STAIl kOv G
V' 6 CMD7 (I " St ab#y A
DSR ( yi1e - - Y b oT
~b_6 36 ~ D \ "a "ACSD T DSR a
' H ADSR v O0x4AH "~ ya CMD4 [ @ p A
SCR * SD/ SD |/ oU ~ @ A 2 CSD ~ 3, CSD
- s W 4 S DV "SCR . 6 SDIASCR:
2 [ SD OV w H ASCR 64 A ¥
N spD Ov L Ah " ya ACMDS51 @ p A
19.5.2. D
9
Ly D'
A D" b& 0 | N ’
A 9" bcTo | T C Voo :
A ° 9" at v | \::Y DAH" D
A " ~ D D" adtcd | N2 DATH™ D
A
5
D 4 & N 198. » - 1.9225%s MWWz 96
us50 MHzO. 9268 MH2z A
198. o
0 1 b CRC 1
= 48 bits
192. o
B 47 46 [45:40] [39:8] [7:1] 0
1 1 6 32 7 1
\% 6006 6106 X X X 616
B D B D] o] CRC7 B
W D) L We B- W 0" - B D “h =IA I
6B D Ty wiaer L o[ 6H "TAW o W
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ed "~ P T Wa ~ 3B A: T wl xk v ef w ¢
9 A D We CRCB7 ~ B 1” A

D Ne

\ D Newsz ° 198.Vy B (CCCA) W v o w A__19. ¥

D _(CCCs) D _ CCC A

6 SDI° 2w 0 2 45 8 ) L~ S DV A #7T7T = CMD40

Y L G SDHEI 1 " A \ o "~ CcCC wa -
@V " CSD L v VH A

6 MMCI~ #4 0 ) L - MM C\ Al 1 =~ \
L~ A a b Ty 3 o T Hae T QN "

VA \ o "~ CCC wa eVl " CSD

YL h v VH A

6 CEATA ~ MMC 5~ ° o A D A

i 0 - v MMC o i+ & MMC

A CEATAz Y W MMC 59 ' CMDO- GO_| DLE_STONHE2-
STOP_TRANSM! €EMDGNFAST ~ICOMD6 ORW_MULTI PLE_REGI STER
CMD6-RW_MULTI PLEABGA@CKDLE STMDB STOP_TRANSMI SSI ON
" CMDI2FAST_GMD39 MMC HARW_MULTI PLE_RE®MDSDER

RW_MULTI PLE BMDG6K CEATA §y MMC DA

18.\ ® (CCCs)

\' b
0 1 2 3 4 5 6 7 8 9 10 | 11
(cCce)
2
: E
o Qo <)
g%-:g Z|2|a|e g
o | 2o | | §|o| 2| &8 2| 3| 5|09
o | € @ | 2| ¢ 2| g
s | s |3 |5l S| 5|x|e|E|s)|¢
9 QEEEQ‘DQOEQ"’g
5 o |5 ® £l =
= =y
@
CMDO M +
CMD1 M +
CMD2 M +
CMD3 M +
CMD4 M +
CMD5 0] +
CMD6 | M +
CMD7 M +
CMD8 M +
CMD9 M +

503



<

GigaDevice

GD32F10x Y

(cceo)

o

10

11

basic

Stream read

Block read

Stream write

Block write

erase

write protection

Lock card

application specific

/O mode

switch

reserved

CMD10

CMD11

CMD12

CMD13

CMD14

CMD15

CMD16

CMD17

CMD18

CMD19

CMD20

CMD23

CMD24

CMD25

CMD26

CMD27

CMD28

CMD29

CMD30

CMD32

CMD33

CMD34

CMD35

CMD36

CMD37

CMD38

Z|jo|jo|jo|o|Zgs |||l |If|Ig|lglgsig|gs|g|glglg| g

CMD39

CMD40

CMD42

CMD50

CMD52

CMD53

CMD55

/0|00
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“(CCBC) o| 1|2 |3 | 4|5 |6 |7 ]|8]|9]|10]|11
c =
§ s 'g .g % e ‘E ) =
Blelxlc|S|ES|2|5]2|%8 s
o S| g|8|s5|s|5|a|S| 5 o8
zla|z|m 2138 |= =
. 3
CMD56 M +
CMD57 o) +
CMD60 M +
CMD61 M +
ACMD6 M +
ACMD13 M +
ACMD22 M +
ACMD23 M +
ACMD41 M +
ACMD42 M +
ACMD51 M +
* 1. CMD1, CMD11, CMD14, CMD19, CMD2OMD4OMD2 3,
¢ MMCI ACMD5, C#8B3DGM, CMD52, CMDS58BCMEMD:S5 7
SD OUVACMD60, CMD&GICEATA A
2. a ACMDDOH [0 APP_CMPBP( CMDA5)
3. CMB8SMMCI SDI b H A
]
7 V DA RZIR7 A CI'CSD DSR
/ w AN a T ™ G BA
19A. Db(class 0)
) i
a
CMDO bc |[31:0] "HB - GO_IDLE_STATE B (| A
- \ CMD
CMD1 bc |[31:0] OCR R3 SEND_OP_COND |0 - b o
p " A
Ky \ cMD O ©
CMD2 | ber |[31:0] "HB R2 ALL_SEND_CID CID K v [ h
\ W A
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o) .
a
. SEND_RELATIVE_AD \ 0 \
CMD3 | ber |[[31:0] "HB R6 .
DR (RCA)A
[31:16] DSR -
CMD4 | bc N - SET_DSR \ DSR A
[15:0] "HS
3 c IOV A 36 6
[31:25]G B .
sb OV ACMD41 b~
CMD5 | ber |[[24]S18R R4 | I0_SEND_OP_COND
G /O \ A
[23:0] /O OCR )
A
[31:26] w O
[25:24] -
6 MMCV A® \
[23:16] )
CMD6 | ac R1b SWITCH b ~ k EXT_CSD
[15:8] v -
A
[73] w O
[2:0] o
@ 9 6\ stand-
by~ 0 ~ transfer”
H ® ~ " programming”
[31:16] RCA SELECT/DESELECT_C ~ disconnects” H
CMD7 ac 5 R1b . ..
[15:0] "HSP ARD ® A H "W T
\ T b
T V kKyicd A o
U A
[31:12]G B .
SD UV oo ) P’
[11:8] b A
CMD8 | bcr R7 SEND_IF._ COND |h AH \
(VHS) L A
AAG B w OA
[7:0]
B ¢ MMC V AV ©
CMD8 | adtc [[31:0] "HS R1 SEND_EXT_CSD -
EXT_CSD b A
[31:16] RCA \ CMD ©
CMD9 | ac _ R2 SEND_CSD .
[15:0] "HSP \ ~ CSD” A
[31:16] RCA \ CMD ©
CMD10 | ac . R2 SEND_CID -
[15:0] "HS \ ~ CID” A
CMD12 | ac |[31:0] "HB R1b |[STOP TRANSMISSION| LV A Do A
[31:16] RCA VD
CMD13 | ac _ R1 SEND_STATUS -
[15:0] "HB A
. h VT 6F
CMD14 | adtc |[31:.0] "HB R1 BUSTEST R A
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b} v
a
Voo
[31:16] RCA " Inactive” A e o
CMD15 | ac ) - |GO_INACTIVE_STATE .
[15:0] G B ¢ h A W
RA
CMD19 | adtc [[31:0] 'HS R1 BUSTEST W h (i) A
1 9%5. D(class 2)
b}
a
%o SDV  MMC\
Y Dy
" T Q - Y
wib "~ A v 512
A CSDT b
H - ¢ U
D A
CMD16 | ac |[31:0] R1 SET_BLOCKLEN .
sb Oy W
CMD16 D by
p 0 oA a
512 A H
Y i G 512
* BLOCK_LEN_ERROR 8
w \ BA
%o SDV  MMC\
Y SET_BLOCKLEN
READ_SINGLE_BLOC| o A
CMD17 | adtc |[31:0] R1 N .
K o\ Y
512 -
SET_BLOCKLEN b5 A
b VD [h
[ [ STOP_TRANSMISSION
READ_MULTIPLE_BL A
CMD18 | adtc |[31:0] R1 5 T A
OCK
READ_SINGLE_BLOCK o
W A
* D b - READ_BLK_MISALIGN CSD T A
1 9%. 0 o(classQl)o(class 3)
5 w
a
cNT O y G
READ_DAT_UNTIL_ST
CMD11 | adtc |[31:0] R1

OP

’ [

STOP_TRANSMISSION D A
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o) .
a
th Q i G
WRITE_DAT_UNTIL_S
CMD20 | adtc |[31:0] R1 - [
TOP .
STOP_TRANSMISSION D A
"D b - READ_BLK_MISALIGN CSD T A
197. Q o(class 4)
o) .
a
CMD16 | ac |[31:0] Rl | SET_BLOCKLEN 19:5. 2
(class?) A
H 2 @
[31:16] w O Q o D A a
CMD23 | ac R1 | SET_BLOCK_COUNT )
[15:0] ywn O Q o
Y A
%o SD YV 7N
5 Q~ SET_BLOCKLEN o
CMD24 | adtc |[31:0] R1 WRITE_BLOCK A SD\
7N 512
SET_BLOCKLEN b5 A
Q- : [
WRITE_MULTIPLE |STOP_TRANSMISSION 9 A
CMD25 | adtc |[31:0] R1
_BLOCK WRITE_BLOCK ©
W A
vV # A
b) W 0FA i
CMD26 | adtc |[31:0] 'HS R1 PROGRAM CID |9~ Y Y b A
"W e O A
G A
CMD27 | adtc |[31:0] "HB R1 PROGRAM_CSD csb B A
*1.D b A CSD WRITE_BLK_MISALIGNA Q~
Ne b Y i = " CSDT ¥~ A
2. %o sb (O Y wy B~ sb Oy Y ~ 512 “wyBA
1 98. D(class 5)
D .
a
ERASE_WR_BLK_STA W@
CMD32 | ac |[31:0] R1 )
RT A (SD)
W a
CMD33 | ac |[31:0] R1 |ERASE_WR_BLK_END )
A (SD)
CMD35 | ac |[31:0] R1 ERASE_GROUP_ p- W
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b} v
a
START @ A (MMC)
CMD36 | ac |[31:0] R1 |ERASE_GROUP_END Ap
W e A (MMC)
CMD38 | ac |[[31:0] "HP R1b ERASE H |
* 1.CMD34 CMD37 G ~ yBG b MMC 1
2. %o sb (O Y wyB* sb (O Y ° 512 ~yyBA
1 9. QG D(class
) .
a
v QG w ° D
QG B AQG
[31:0]
CMD28 | ac Rlb | SET_WRITE_PROT \
r WP_GRP_SIZE"T A SD
OV b DA
[31:0] v Q6 w - D
CMD29 | ac Rlb | CLR_WRITE_PROT o -
QG B A
[31:0] QG VG w T b
CMD30 | adtc R1 | SEND_WRITE_PROT o -
0 QG B A
S sb Ovb 2@ DA
1990 ¥ 9(class 7)
5 w
a
CMD16 | ac |[31:0] R1 | SET BLOCK LEN 19-5. 9 (class
2 A
G / \ /
} A )
[31:0] G B A
CMD42 | adtc R1 LOCK_UNLOCK |SET_BLOCK_LEN A
B w 0) v -
a 1o\ G B
v OA
1911 D(class 8)
) .
&
_ 0 h H
[311G B
r HCS™~ |
[30]HCS .
_ SD_SEND_OP_ T0O b
ACMDA41 | ber [[29:24]G B R3 L
COND (OCR) p A [
[23:0[Vop 1 o
SEND_IF_ COND ©~ HCS
(OCR[23:0]) N
Accse  Ne |
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o) .
a
OCRJ[30]A
[31:1] "H8 SET_CLR_CAR| \ CD/DAT3(  1):
ACMD42 | ac R1 )
[0] set_cd D_DETECT [}  [0] 50K:: A
ACMD51 | adtc |[31:.0] "HE R1 SEND_SCR SD (SCR)A
[31:16] RCA \ BWe O
CMD55 ac _ R1 APP_CMD -
[15:0] "HB D b % D A
G / D~
b 6 VD We "
[31:1] "HB (Vv dWwe Ah
CMD56 | adtc R1 GEN_CMD
[0] RD/WR RD/WR=1 cV T
* RD/WR=0 Q [
VTA
[31]WR
[23:18] Ri(read)/ |RW_MULTIPLE_ p- Q
CMD60 | adtc ) R
[7:2] R1b(write) REGISTER A
T1BwG B
[31]WR , )
Rl(read)/ |RW_MULTIPLE_ P Q
CMD61 | adtc |[15:0] 1 "H , -
. _ R1b(write) BLOCK A
TTBywG B
' 1. ACMDx sD Oy D
2. CMD60, CMD61 CE-ATA D
1992 1/ O0O9(class 9)
D .
a
¢ Q” b 8" ~
A Q
[31:16] RCA - D) - L
[15] 0 QA u o
CMD39 | ac R4 FAST_IO
[14:8] R4 T C
[7:0] T 6 A o ¢
MMC %o H
" A
CMD40 | ber |[31:0] "HE R5 GO_IRQ_STATE T A
[31] RW IO RW DIRECT © t 9
[30:28] w K /0 w
[27] RAW 128Kk A
CMD52 | adic |[26] "H8 R5 IO RW DIRECT [~ Yy a 1a o
[25:9] QAW @
[8] "HP A 11ow
[7:0] Q I H A e o QY 1/0
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19.5.8.

(31]

(27]
(26]

CMD53 | adtc

RW

[30:28] w

OP

[25:9]
[8:0] /

IO_RW_EXTENDED

(<)

IO

A

2. CMD52, CMD53 |

' 1.CMD39, CMDA40 |

G MMCN\

G SDI/OVY

1913. ® w

D(cl ass

10)

b

a

[31]
o

G

G
CMD6 adtc

G

w

I ® w
[30:24] G
[23:20] w w

(Oh

(oh

(oh

[11:8] w w
(Oh
[7:4] w

[3:0] w

Fh)

[19:16] w w

Fh)

[15:12] v w

Fh)

Fh)

2

1

6

5

4

3G

5

R1

SWITCH_FUNC
w

¢ SD O\

~

® w’~
1" A

o

SDI/OV A

®

\

PR

>

R1 / R1

R2 CilI D,

NoZ

b o:

CSD

Vlu

>
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A R3 OCR
A R4Fast | /O
A R5 T
A R6 O RCA
A R7V\: 0o
sD OV iT g “R1 / R1b, RASDR3/ ORMGQ\ R7
“ 4wR4 R5P 6 SD N/ QMMCI~ H b n A
H iy 1 9. D v CMD 0 ¥ Anq 0
_G A 3 R2 136 i1 W48 A
1 9. D)
0 1 1) CRC 1
= 48 hits
0 1 p =CID CSD CRC 1
= 136 hits
[ Va B~ w 0 iy H B D “N= AN T
[ xL v w'oT NeA = R3 CRC A e B
- 1" A
R1 ( o )
o w48 AB 45: 40 D Ty wiwer L "0
[ 63 "AN 33 A - Q [Vsi: @ D H v¥
BUSMKM" ~ @ D h BUSMKM™ A\ :
_T A
1914 R1
B 47 46 [45:40] [39:8] [7:1] 0
B 1 1 6 32 7 1
v 6006 6006 X X X 6106
D 5 \ CRC7 B
R1b
Ri1b b R1 ~»p Yy DATEO0 H"A [ o ~u [ oH
N7 T Ah T A
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R2 (CID, OSD

n w 13BACI D p bu D CMD2 CMD10 0 ACSD
b buy CMD9 0 AVv- 0 CIDCSDB[127. .Hal]
G B[O] w B A
1915 R2
B 135 134 [133:128] [127:1] 0
B 1 1 6 127 1
v 600 606 | 61111 X 6106
B D B G CID CsD ) CRC7 B

R3 ( OCR)

n w48 A OCR p buw ACMD4$D UV~ CMD1MMC
0 Ab \ - W b A
1916 R3
B 47 46 [45:40] [39:8] [7:1] 0
B 1 1 6 32 7 1
v 6006 606 61111 X 611111 616
D B G OCR G B
R4 (Fast I/ O)
6 MMCI Anq w48 Aa g \' RCA 0 Q-
- p A b w G B B A
1917 R4 ( MMC)
B 47 46 [45:40] [39:8] & [7:1] 0
B 1 1 6 16 1 7 8 7 1
v 6006 6006/ 61001 X X X X X 614
RCA
B D B CMD39 p CRC7 B
[31:16] | [15]
[14:8] [7:0]
R4b
¢ SD N/A9 w48 ASD N/ O CMD5b5 w We W SD
| /NO RA
1918R4 (SD 1/ 0)
B 47 46 | [45:40] | 39 | [38:36] 35 | [34:32] 31 |[30:8] | [7:1] 0
B 1 1 6 1 3 1 3 1 23 7 1
\Y 60¢ 60(¢06111| x X X 600| x X 61111 1
B|D B| G C |loOw L 0] "H8|S18A 1O G B
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T [ Jocr] [

R5T ( )
¢ MMC\ An w48 A @ h ® ~a TRCA 4 0xM

1919 R5( MMC)

B 47 46 [45:40] [39:8] & [7:1] 0
B 1 1 6 16 16 7 1
\Y 6006 6006l 61010 X X X 6106
w V h [15:0] §~ "~
B D B CMD40 CRC7 B
RCA [31:16] buT
R5b
6 SD N/AGD N/ @ CMD52CMD5 3o R 5A \' h H
H 18 48 SD W 4 3 " R5A
1920 R5(SD 1/ 0)
B 47 46 [45:40] [39:24] | [23:16] [15:8] [7:1] 0
B 1 1 6 16 8 8 7 1
v 606 606 61101 606 X X X 616
P B |CMD52/53 "HB Q CRC7 B
R60( RCA )
Q| w48 AB[ 45: 40]CMD3 D Ad 1 6o B
¢ 0 RCA A
121 R6
B 47 46 [45:40] [39:8] a [7:1] 0
B 1 1 6 16 16 7 1
v 606 606 60000 X X X 6106
0 \ B
B D B CMD3 CRC7 B
RCA 23,22,19,12:0
R7Y (o D)
6 SD UV Anq W 48 AN AH CMDS8 0 AB[19:16]
\ A A Tt 4 N R7 A T a
) -
122 R7
B a7 46 [45:40] [39:20] [19:16] [15:8] [7:1] 0
B 1 1 6 20 4 8 7 1
v 606 606600106000 ( X X X 616
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| R lcre7| e |
19.5.4.
2 T 1B a4p8  g#e A1 L 48 8B " A
a 18 v B A " DAT3 U S SDI O
S PA
18
N B A K T DATO 6P Air "y 6l A 1910 1
B ” 1911 B4 1912 B8 LY
18~ 48 8B ’ A
1910 B1
0 1% Byte 2" Byte 3" Byte Fol n™ Byte CRC 1
b7 | b6 | b5 [ b4 | b3 | b2 | b1 | bo b7 | b6 | b5 | b4 | b3 | b2| bl | bo
4B
1911 B4
|O|b7|b3|b7|b3|b7|b3||-|- |b7|b3|CRC|1|
|O|b6|b2|b6|b2|b6|b2||-|- |b6|b2|CRC|1|
|O|b5|b1|b5|b1|b5|b1||-|- |b5|b1|CRC|1|
|O|b4|b0|b4|b0|b4|b0||-|- |b4|b0|CRC|1|
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8B

1912 B8

CRC

b7

b7

b7

b7

CRC |1|

| & |

| 0 | b6 | b6 | b6 |

CRC | 1

| & |

|0|b5|b5|b5|

CRC | 1

| o |

|0|b4|b4|b4|

N
cre | 1 |

CRC

| &2 |

(o [or o]

| &2 |

[0 [oo]ee ]

CRC |1|

I

[0 [os ] o[ ]

CRC |l|

| o0 |

[0 [oa ] 0w ]

\

19.5.5.

" 51R

>

32

y o\

R1

5

by kD ¥

H

0F

BA h
B A

buH

(B.
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192 3\
B )
31 | OUT_OF RANGE | ERX |6 06 = D @ FV H
616 -= A
30 | ADDRESS_ERROR | ERX |6 0 6 = DTa b b
616 -= A
29 |BLOCK_LEN_ERROR| ERX |6 0 6 = D \ b "H
616= v D b\
A
28 |ERASE_SEQ ERROR| ER (606 = D) 0 A
616=
27 ERASE_PARAM ERX |6 06 = " A
616=
26 WP_VIOLATION ERX 6006 & h QWaei G
60106 K QG
B A
25 | CARD_IS_LOCKED | SX |60 dl B~ v h
610 5 A
24 |LOCK_UNLOCK_FAIL| ERX |6 0 6 = I T )
ED 616= [
B A
23 | COM_CRC_ERROR | ER (606 = H]f  CRC A
616=
22 |ILLEGAL_COMMAND | ER (606 = ¢ |~ o A
616=
21 | CARD_ECC_FAILED | ERX (6 0 6 w vop v ECC
616 = A
20 CC_ERROR ERX [6 06 = \p L A
616=
19 ERROR ERX |6 06 = b TO W
616 = A
18 UNDERRUN ERX |6 06 = MMCA \ b
616= 0 " b A
17 OVERRUN ERX |6 06 = MMC. \ b
616= Q- 7l A
16 CID/ ERX |6 06 = " M K HW'
CSD_OVERWRITE 616= -CSD NebV p b
\
- K QG
i [
QG
15 | WP_ERASE _SKIP | ERX (606 & By QG

517



<

GigaDevice GD32F10x'Y
B y B
6166 Ne :
K QG \
A
14 |CARD_ECC DISABLE| SX [60 8= ) a p ECCA
D 6106 =
13 ERASE_RESET SR (606 = Y [ W @ H
6106-= D~ ! E
A
[12:9]| CURRENT_STATE SX |0= [ & N A
= ) T
= ¢ af v Ne O
= TV % A @B M
=D L o 15 A
=0
9-14= G
15=G6 "~ 10
8 READY_FOR_DATA SX |606 = b Il H™ W
616 = A
7 SWITCH_ERROR EX [606= B N
601 ®= SWITCH D ® [
A
G
APP_CMD SR |[604= \ ACMD b}
6106= 4w ACMD oA
4 G
AKE_SEQ_ERROR ER (606 = sbD OV A
616 = A
2 G DA
[1:0] G A
18, 27, & MMA14.,B 3 6 SD VA
SD
SD T L SD OV F " B fT oy G
a ASD W 512 A o We 168 CRC
DAT 0 [h ::ASD DAT 0 [h 5:"bw ACMD13
" CMD55 CMDI&Z&ACMD:3 [D Lo [ Ovo T"A
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SD n A
I LTI pL Qbs': N A
1924 SD
B Y P
[511:5 | DAT_BUS_WIDTH | SR 6006 = )1 (| SET_BUS WIDTH D
10] 6016 = F v
6108= 4
6116 =
509 SECURED MODE | SR [606=6 n c b n !
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15 14 13 12 10 9 8 7 6 5 4 3 0

RSPCMDIDX(5:0]
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B /B
316 G G By
5:0 RSPCMDIDX][5:0] )
7 B A e [ b} b} A 5 " R3
T @ o b y A

19.8.6. ~ SDI O_RESPX x=0..3
Z "0x14+(4*x), x=0..3
By 0x0000 O0O0O0O
' g [\ p A
7 ~ 328
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ RESPX([31:16]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ RESPX[15:0]
r
B /B
31:0 RESPxX[31:0] \ A [ 19-32. b SDIO RESPx A
w33 w12F" B 128 B O"A
1982b SDI O_RESPx
SDIO_RESPO \ [31:0] \ [127:96]
SDIO_RESP1 G \ [95:64]
SDIO_RESP2 G \ [63:32]
SDIO_RESP3 G \ [31:A] %28 0
19.8.7. ~ SDI O_DATATO
Z '0x24
By' 0x0000 00O0O
7 ~ 328~
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DATATO[31:16]
rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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‘ DATATO[15:0]
w
B /B
31:0 DATATO[31:0]
B = ' SDIO_CLK A DSM ~ WaitR BUSY
- vy [ p i ADSM ~ -
vi 0 DTTMOUT A
‘ o - Q L A
19.8.8. ~ SDI O_DATALEN
Z '0x28
By' Ox0000 00O0O
7 ~ 328~
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G DATALEN([24:16]
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ DATALEN[15:0]
w
B /B
31:25 G G By
24:0 DATALEN[24:0] D
H D A D - v [ @
A
' Y D - P Y O ~ 6 SDIO DATACTL ~ A
° - a L} A
19.8.9. L ~ SDI O_DATACTL
7 "' 0x2C
BPv" Ox0000 0O0O0O
LDsM 7 ~ 328 7
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 ‘ IOEN ‘RWTYPE‘RWSTOP‘ RWEN ‘ BLKSZ[3:0] ‘ DMAEN ‘ TRANS ‘DATADIR‘ DATAEN‘
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| L[] [ [ [
w w w w w W w w
B /B
31:12 G G By
11 IOEN SDIIO  w a G SDI/O”
) a SDIl/O w
1 a SDIO w
10 RWTYPE . 6 SDIO"
0 a SDIO DAT[2] L
1 A sbloO cLk L
9 RWSTOP A -~ & sSDlO"
0
1 RWEN B B A
8 RWEN a . 6 SDIO"
o
‘ a
7:4 BLKSZ[3:0]
B H= D D A
0000 =20=1
0001 =21=2
0010 =22=4
0011 =23=8
0100 =24=16
0101 =25=32
0110 =26=64
0111 =27=128
1000 =28=256
1001 =29=512
1010 =210=1024
1011 =211 =2048
1100 =212 = 4096
1101 =213=8192
1110 =214 = 16384
1111 G
3 DMAEN DMAga B
0 DMA
1 DMAa
2 TRANSMOD D
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) D
1 0D SDIO D
1 DATADIR D
0 Q [N
TNVt b
0 DATAEN D g B
Q1 B D b By 0 1A RWEN B~ DSM ~ |
v DATADIR® DSM ~ WaitS WaitR A
W a D " b B w OA
" H Q Ho 3@ SDIOCLK 2@ PCLK2 TG
[ SDIOCLK A
19.8.10. " SDI O_DATACNT
Z ' 0x30

Py' Ox0000 O0O0OO

W7 A DSM ~ WaitR Wait's C
" SDI O_DATAL EN A D * vb w0 DS M
~ DT E NAD
7 ~ 328~
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G DATACNT[24:16]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ DATACNT[15:0]
r
B /B
31:25 G G By
24:0 DATACNT[24:0] v
7 B A 0 B - D VYo A
19.8.11. ~ SDI O_STAT
Z ' 0x34

Py 0Ox0000 00O0O

o7 AW '
B[23:22, 0:0] T (SDI O_MTNTCHPQ6106A
B[21:11] ) 0o T, A

7 ~ 328 7
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
RXDT
G ATAEND | SDIOINT TXDTVAL RFE TFE RFF TFF
VAL
r r r r r r r r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DTBLK CMD CMD DT CMD DTCRC CCRC
RFH TFH RXRUN | TXRUN |CMDRUN STBITE | DTEND RXORE | TXURE
END SEND RECV TMOUT | TMOUT ERR ERR
r r r r r r r r r r r r r r r r
B /B
31:24 G G By
23 ATAEND CE-ATA o H” - ¢ CMD61”
22 SDIOINT SDIIOT
21 RXDTVAL FIFOT
20 TXDTVAL 0 FIFOT
19 RFE FIFO u
18 TFE 0 FIFOuw -~ ) La © f FIFOT  2a “ TFEH”
A
17 RFF FIFOw ~ ) La ~ RFFH” FIFO 2@ i A
16 TFF 0 FIFOwu
15 RFH FIFON ' FIFOT 8a i}
14 TFH 0 FIFOV 8e = Q7 [ FIFOT
13 RXRUN
12 TXRUN D
11 CMDRUN D )
10 DTBLKEND o |/ " CRC -
9 STBITE B
8 DTEND - SDIO_DATACNT 4~
7 CMDSEND D] ) ~
6 CMDRECV D) " CRC -
5 RXORE FIFQ - 0
4 TXURE 0 FIFON 0
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3 DTTMOUT - 0 _ ¢ SDIO_DATATO A
2 CMDTMOUT b) 9 W 64@ SDIO_CLK v A
1 DTCRCERR o |/ " CRC ~
0 CCRCERR b) ~ CRC -
19.8.12. T " SDI O_I"NTC
Z ' 0x38
Pv" O0Ox0000 0O0O0O
w7z A PQ1" vy SDI O_STATT B A
7 ~ 328
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
ATAEND | SDIOINT
G G
C C
w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DTBLK CMD CMD DTTMOU CMD DTCRC CCRC
G STBITEC | DTENDC RXOREC | TXUREC
ENDC SENDC RECVC TC TMOUTC| ERRC ERRC
w w w w w w w w w w w
B /B
31:24 G G B v
23 ATAENDC ATAEND B
01 A
22 SDIOINTC SDIOINT B
01 A
21:11 G G By
10 DTBLKENDC DTBLKEND B
01 A
9 STBITEC STBITE B
01 A
8 DTENDC DTEND B
01 A
7 CMDSENDC CMDSEND B
01 A
6 CMDRECVC CMDRECV B
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01 A
5 RXOREC RXORE B
01 A
4 TXUREC TXURE B
01 A
3 DTTMOUTC DTTMOUT B
01 A
2 CMDTMOUTC CMDTMOUT B
01 A
1 DTCRCERRC DTCRCERR B
01 A
0 CCRCERRC CCRCERR B
01 A
19.8.13. T & ~ SDI O_I NTEN
Z '0x3C
Byv' 0x0000 0000
a SDI O_STATT BT A 7 t 3287
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
ATAEND | SDIOINT RXDT |TXDTVAL
G RFEIE TFEIE RFFIE TFFIE
IE IE VALIE IE
w w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CMDRUN| DTBLK CMD CMD DT CMD DTCRC CCRC
RFHIE TFHIE |RXRUNIE |TXRUNIE STBITEIE | DTENDIE RXOREIE | TXUREIE
IE ENDIE SENDIE | RECVIE TMOUTIE|TMOUTIE| ERRIE ERRIE
rw w rw w rw 1'% w rw w w w w w w w w
B /B
31:24 G G B v
23 ATAENDIE CE-ATA O H” T a
Q1la T A
22 SDIOINTIE SDIOT T a
Q1a T A
21 RXDTVALIE FIFOT T a
Q1la T A
20 TXDTVALIE 0 FIFOT T a
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Q1a T A

19 RFEIE FIFO T a
Q1a T A

18 TFEIE 0 FIFO T a
Q1a T A

17 RFFIE FIFO T a
Q1a T A

16 TFFIE 0 FIFO T a
Q1a T A

15 RFHIE FIFON T a
Q1a T A

14 TFHIE 0 FIFON T a
Q1la T A

13 RXRUNIE T a
Q1a T A

12 TXRUNIE D T a
Q1la T A

11 CMDRUNIE D oT 4
Q1a T A

10 DTBLKENDIE o/ T a
Q1la T A

9 STBITEIE B T a
Q1a T A

8 DTENDIE T a
Q1la T A

7 CMDSENDIE 5 0 T a
Q1a T A

6 CMDRECVIE D) T a
Q1la T A

5 RXOREIE FIFQ': T a
Q1a T A

4 TXUREIE 0 FIFON T a
Q1la T A

3 DTTMOUTIE T a
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FI FO

Z " 0x80

A

~ SDI O_FI FO

Pv' Ox0000 0O0OO

GigaDevice GD32F10x'Y
Q1la T A
2 CMDTMOUTIE D) T a
Q1a T A
1 DTCRCERRIE CRC T a
Q1la T A
0 CCRCERRIE D) CRC T a
Q1a T A
19.8.14. FI FO " SDI O_FI FOCNT
Z ' 0x48
Pv' Ox0000 OOOO
7 ~ 328
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ G FIFOCNT[23:16]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ FIFOCNTI[15:0]
r
B /B
31:24 G G B v
23:0 FIFOCNT[23:0] FIFO
B gL FIFOT O Q° [ FIFO v, A DATAEN B ~
v v© SDIO_DATALEN - v
SDIO_DATALEN[24:2]° SDIO_DATALEN b - v
SDIO_DATALEN[24:2]+1~ ~ QW%e [ FIFO € FIFOT 0Wea

VU 332 33 v Z  0x8[00x FAC
7 t 3287
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
FIFODT[31:16]
rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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FIFODT[15:0]

B /B

w

31:0 FIFODT[31:0] FIFO

0 FIFO
FIFO 0 FIFO

G

FIFO

Q

>
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20. O L ~ EXMC”
20.1.
U L EXMC \ o - “EXMCYyY AMBA
\ W O HY " SRAMROMNORI BSHNAND FIPaG h
VA Ty T a H AEXMC 75 Now
@ "~ Bank e U v Ty Bank L
L O A
20.2. h
A O '
~ SRAM
~ PSRAM
~ ROM

~ NOR F'l ash
~ 8B 168 NAND FIl ash
~ 18 PC Card

A AMBA b\ o A ’

A a ~ Ty :

A @ Bank H

A ¢ Ne [ Q '

A 6 NAND Fpasth ECC

A 8B~ 16 ’

A NOR FI aPsShRA M :

At Qa H

A AMBA b o b Y@ Y Ne= DA
20.3. w
20.3.1.

E X MC5a “ AHB o " EXMC “NOR/ PSRAM NAND/ PC

Car d o AAHB ~ HCLK a A
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2 o1.
AHB EXMC [
L NVIC T
HCLK jE
EXMC
NAND-Flash/PC Card
L NOR-Flash/PSRAM L
— o =) = 55 g <5(
Oaggmmm &S Luwuw 0 0 by =9
gSoogse B8 222 5% 2 ¥Ef
‘ZZZZZZ— —|Z IR [N | UzZ
VR PRPRPN I [CNONS) (SN @) =17
0QLLVL VOO Qo SSsS Ss S Qoo
=22s222: = §EI 38 & zzs
MININININEN RN NN d{_) u Q RN
PC Card NAND NOR/PSR PSRAM NOR/PSRA
AM/NAND » M
20.3.2. EXMC
EXMCAHB \ o A32 AHBQ by  usea 8
B 18 Q bHA D T  AHB o T b Au =
G D W T EXMCQ cywn '
A AHB c U T ’
A AHB c U Ty AHB Ne~ ;@ o
D 1
A AHB c U A U i w © SRA3MOMN
PSRAM "~ EXMQ\B 1] 0] A 1t Q b
7 “H b A
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20.3.3.

2@2.EXMC B &Nk

Banks U
0x6000 0000
Banlo(4x64M) NORPSRAM
OX6FFF FFFF
0x7000 0000
Banki(256M)
OX7FFF FFFF
> NAND
0x8000 0000
Bank(256M)
OX8FFF FFFF
0x9000 0000
Bani3(256M) PC Card
OX9FFF FFFF
EXMC O Ne eBafikeBank56M 1 TBarkNw 4e Regi”on
@eRegiNéd M ABarlkBa r2k Ne 2@ Se c t”i Nesh o
O ABarBKe 3e Sect’iNe#h o - 0] |/ @ A
eBankegi on L=~ 3 A

Bank® NORPSRAM A

BankBanke NAND FlfaschBank Wa NAND
Bank@ PA A

NOR PSRAM

2@.BankO0 BamMkeRegi on AAHB HADDRY 2164 @
Regi onH™ A
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2@3.Bank0
HADDR[27:26] Regions o
0x6000 0000
00 Region0 NOR/PSRAM
OX63FF FFFF
0x6400 0000
01 Regionl NOR/PSRAM
OX67FF FFFF
0x6800 0000
10 Region2 NOR/PSRAM
OX6BFF FFFF
0x6C00 0000
11 Region3 NOR/PSRAM
OX6FFF FFFF
6HADDR5: 0] ~ O T 0b VY WE
bW " P EXMC HADDR Y o At + 1
'7l=
A o 8 b T EXM® HADDR[ 25:
EXMC_A[25: 0] EXMC_A[®R5: 0 '
A U 16 A - HADDR I
H P O AEXMO® HADDR[ BSEXIMC_A[ 24: 0]
EXMC_A[R4: 0@ A
NAND/ PC Card

Bank Ba Rk NAND FIl BaiBk PC CAracBank 2.
NAND/PC CardNw o @& A
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2. NAND/ PC Car d
o EXMC
Bank
0x7000 0000 o )
0X73FF FFFF
0x7800 0000 5 Bank1
OX7BFF FFFF
0x8000 0000 5 —
OX83FF FFFF
0x8800 0000 o Bank2
O0X8BFF FFFF
0x9000 0000 5 —
0X93FF FFFF
0x9800 0000 5 Bank3
O0X9BFF FFFF
0x9C00 0000 N
o o
OXOFFF FFFF _/
NAND
6 NANFI ds h 17 Y 7%Nw 3eM A__205.Bankl Y
Bank1l U v DM J 75 NoA
206.Bank1
' . EXMC
HADDR[17:16] o Bk
0x7000 0000 )
00 M
0x7000 FFFF
0x7001 0000
01 oV
0x7001 FFFF
0x7002 0000 N Ba”klty
1X M
0x7003 FFFF
0x7004 0000
O0X73FF FFFF _
AHB HADDR[ 17: 16%=%aM
A HADDR[ 17 M6] =001’
A HADDR[ 17 M6] =®OM’
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A HADDR[ 17 16] =1X A

D a 3e M NAND FA ats ht I}

v DbNANBl ash ™~ »p vQ- A D T  EXME
a H” " ALE ALE [EXMC_1AA
oV NANBI ash D° p DMQ~ DA b T EXMC

wa b) H” " CLE CLE [EXMC_1M4

M'"NANBI asth ~ »p M F Q" A EXMC 0 -
D M Q- © EXMC ) M0 A GNAND
Fl assh  wip b il Q b p k b A

20.3.4. NOR/ PSRAM

EXMC NOR/ PSRAM LBarmk "y NOR F BPaSSFhAIE RAAMR OM

CRAM O AEXMCBank®Regi &gmae W H™ " NE[ x]0(%x 3)
¢ 4eaRegiTon - it HT ", A eRegioW
LA
n” L FH™ p AHB " HCLK 3= 1 it A
7 L ¥ U " EXMC_CL K} i A
NOR/ PSRAM
201L.NOR FI| asHf
EXMC D w
EXMC_CLK ¥ H™
Non-muxed
EXMC_A[25:0] ¥ /
Muxed EXMC_A[25:16]
¥ ! /
EXMC_D[15:0] ¢ )
¥ !
( )
EXMC_NE[X] ¥ / , x=0/1/2/3
EXMC_NOE ¥ / a
EXMC_NWE ¥ / Qa
EXMC_NWAIT - / T H”
EXMC_NL(NADV) ¥ /
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2®@.PSRAM H*
EXMC D w
EXMC_CLK H*
EXMC_A[25:0] /
EXMC_D[15:0] / /
EXMC_NE[x] ¥ / , x=0/1/2/3
EXMC_NOE ¥ / a
EXMC_NWE ¥ / Qa
EXMC_NWAIT - / " HT
EXMC_NL(NADV) ¥ / H”
EXMC_NBL[1] / a
EXMC_NBL[0] ¥ / v a
U
2 @B.EXMCBankO0 | FLEXMCNOR PSRAMSRAM
A
2@.EXMC Banko
U J[o) ARB o o
D
R 8 16
R 16 16
W 16 16
NOR Flash R 32 16 Ne 2 EXMC
w 32 16 Ne 2 EXMC
R 16 16
R 32 16
R 16
w 16 a H* NBL[1:0]
R 16 16
W 16 16
R 32 16 Ne 2 EXMC
PSRAM W 32 16 Ne 2 EXMC
R 16 16
R 32 16
W 8 16 a H* NBL[1:0]
W 16 16
W 32 16
R 8
SRAM and R 16
ROM R 16 8 Ne 2 EXMC
R 16 16
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o | A ¢ o
D
R 32 8 Ne EXMC
R 32 16 Ne EXMC
W 8 8
W 8 16 a NBL[1:0]
W 16 8
W 16 16
W 32 8
W 32 16
NORl ash/ PSRAM
EXMCSRAMROMPSRAMOR Fl ash U L a Y1
Y
2. NOR/ PSR AL
a i B \'
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
26.EXMC
Q & a
1 0 SRAM/PSRAM/CRAM DSET DSET
ASET ASET
2 0 NOR Flash DSET DSET
ASET ASET
SRAM/PSRAM/CRAM WDSET DSET
A ! EXMC_NOE WASET ASET
B 1 NOR Flash WDSET DSET
WASET ASET
c 1 NOR Flash WDSET DSET
EXMC_NOE WASET ASET
WDSET DSET
D 1 G w WAHLD AHLD
WASET ASET
DSET DSET
AM 0 NOR Flash / AHLD AHLD
ASET ASET
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0 a &
BUSLAT BUSLAT
NOR/PSRAM/CRAM
DLAT DLAT
E PSRAM/CRAM
CKDIV CKDIV
Q
DLAT DLAT
SM NOR Flash /
CKDIV CKDIV
2 65. EXMC “EXMC NOR Flash/ RPSRAM:
A Y k 204. NOR/ PSRAM & T.1 % a aH . b
O Yi A EXMC_ SNCGTEXMODEN
a - EXMC_SNTCFEXMC_SNWTCF GXx

>

1T SRAM/ CRAM

2 06.

(EXMC_A[25:0])

1

a
(EXMC_NEx)

(EXMC_NBLI[1:0])

)
A\
2

\ [
| |
\ [
¥a | | |
(EXMC_NOE) | ‘
1 1 :
| | |
v \ \ \
(EXMC_NWE) ‘ ‘ ‘
\ [ [
‘ T T
(EXMC_D[15:0]) : 1 o ¥ 1
‘ \ |
\ [ [
(ASET+1 HCLK) (DSET+1 HCLK) 2HCLK
2 07. 1Q
|
|
(EXMC_A[25:0]) X
|
2 |
(EXMC_NEX)

(EXMC_NBL[1:0])

¥a
(EXMC_NOE)

Da
(EXMC_NWE)

(EXMC_DI[15:0])

(ASET+1HCLK)
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2 6.
B /B a v
EXMC_SNCTLx
31-20 G 0x000
19 SYNCWR 0x0
18-16 G 0x0
15 ASYNCWAIT b_e6 ©
14 EXMODEN 0x0
13 NRWTEN 0x0
12 WREN b_¢
11 NRWTCFG
10 WRAPEN 0x0
9 NRWTPOL B 154 1
8 SBRSTEN 0x0
7 G 0ox1
6 NREN
5-4 NRW b_e6 ©
3-2 NRTP 6_6 O - = NorFlash 2
1 NRMUX 0x0
0 NRBKEN ox1
EXMC_SNTCFGx
31-30 G 0x0000
29-28 ASYNCMOD
27-24 DLAT
23-20 CKDIV
19-16 BUSLAT EXMC_NE[: 1 [ 4
15.8 DSET b_e U b (Q bw DSET+1 HCLK -
b w DSET +3HCLK )
7-4 AHLD
3-0 ASET b_6¢ U b

AT SRAM/ PSRAM( CRAM) OE

558



e

GigaDevice

GD32F10x Y

2 68.

(EXMC_A[25:0])

a
(EXMC_NEx)

(EXMC_NBL[1:0])

¥a
(EXMC_NOE)

Q4
(EXMC_NWE)

(EXMC_DI[15:0])

2 9.

(EXMC_A[25:0])

(ASET+1 HCLK)

(DSET+1 HCLK)

EY
(EXMC_NEX)

(EXMC_NBL[1:0])

¥a
(EXMC_NOE)

Da
(EXMC_NWE)

|
e otzs0) ( e 7
| |
(WASET+1 HCLK) ‘ (WDSET HCLK) ! 1 hew
A 1 M2 cQ " H@
G A
2 @1. AT
PR a v
EXMC_SNCTLx
31-20 G 0x000
19 SYNCWR 0x0
18-16 G 0x0
15 ASYNCWAIT §_6 O
14 EXMODEN ox1
13 NRWTEN 0x0
12 WREN 6_c
1 NRWTCFG
10 WRAPEN 0x0
9 NRWTPOL B 15y 1
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B /B a Y
EXMC_SNCTLx
8 SBRSTEN 0x0
7 G 0ox1
6 NREN
5-4 NRW b_e U
3-2 NRTP b_e U % Nor Flash' 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 [
15.8 DSET b_e U b (  bu DSET+3HCLK
)
7-4 AHLD
3-0 ASET b_e¢ U b
EXMC_SNWTCFGx(Write)
31-30 G 0x0
29-28 WASYNCMOD 0x0
27-24 DLAT
23-20 CKDIV
19-16 G 0x0
15.8 WDSET b_e¢ U b Q b u; WDSET+1 HCLK
7-4 WAHLD 0x0
3-0 WASET b_e U b
2/iBNOR FIl ash
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2010

(EXMC_A[25:0])
a
(EXMC_NEx)
(EXMC_NADV)
¥a
(EXMC_NOE)
o)

8
(EXMC_NWE)

(EXMC_DI[15:0])

20-11

(EXMC_A[25:0])
a
(EXMC_NEXx)
(EXMC_NADV)
¥a
(EXMC_NOE)

Da
(EXMC_NWE)

(EXMC_DI[15:0])

2012

(EXMC_A[25:0])
a
(EXMC_NEx)
(EXMC_NADV)
¥a
(EXMC_NOE)
o)

8
(EXMC_NWE)

(EXMC_DI[15:0])

2/ B

R s

(ASET+1 HCLK)

(DSET+1 HCLK)

w
o

(ASET HCLK)

e 44/444444\44444444 .

(DSET HCLK)

AN A

(WASET+1 HCLK)

(WDSET HCLK)
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2 ©8. 2/ B~
B /B a Y
EXMC_SNCTLx( 2 B)
31-20 G 0x000
19 SYNCWR 0x0
18-16 G 0x0
15 ASYNCWAIT b_e U
14 EXMODEN 2 0x0 B Oxl
13 NRWTEN 0x0
12 WREN b_¢
11 NRWTCFG
10 WRAPEN 0x0
9 NRWTPOL B 154 1
8 SBRSTEN 0x0
7 G 0ox1
6 NREN ox1
5-4 NRW b_e¢ U
3-2 NRTP Nor Flash® 2
1 NRMUX 0x0
0 NRBKEN ox1
EXMC_SNTCFGx( 2 /Q b~ B b)
31-30 G 0x0000
29-28 ASYNCMOD B Oxl
27-24 DLAT
23-20 CKDIV
19-16 BUSLAT EXMC_NE[: 1V [
15.8 DSET b_e U b - tj W DSET+3 HCLK
7-4 AHLD 0x0
3-0 ASET b_6¢ U b
EXMC_SNWTCFGXx( BQ D)
31-30 G 0x0000
29-28 WASYNCMOD B Oxl
27-24 DLAT
23-20 CKDIV
19-16 G 0x000
15.8 WDSET b_e U b "0 'bN‘OI WDSET+1 HCLK
7-4 WAHLD 0x0
3-0 WASET b_6¢ U b
Ci NORFIl ash OE
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2013

(EXMC_A[25:0])

C

a
(EXMC_NEx)

(EXMC_NADV)

SN A S

¥a | |
(EXMC_NOE)
* ;
- J
QVa | ‘
(EXMC_NWE) ‘ ‘
‘ \
‘ \
(EXMC_D[15:0]) : [V 4 1
‘ |
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