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1.

1.1

RG B AR I
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KH T PREE ), e SLIIA7A a8 WL R s 4 GBIIAEMEZS 8], Fe 40 fRIE T RE M RiE
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Cortex®-M4 4t P &5 ¢ — > BA IF RS H I e A1 T G 38 I 1B ARG RS A 3 s 8 1 32407 b 2
o S FRORE AN 538 (15 48 i Cortex®-MA AL B 25 1 I L6 75 22 i PR RE AN DO FE 12 il 23 ) T
Wik, Cortex®-M4A4bEE 853 TARMV7ZEH, JF HICRF— i K A3 e e &4, AhimH
HAE AL B | OFEMMEST . MR R A B 3% A . DSP (B {5 S AL BE) A miaHIR 2.
N IEF H i Cortex®-MAR i) — L8 R G Hh i

B NESLRAERE, F T SePll-CodesiZl. D-Codeisk. Rk, LHML (PPB) LKA
REHSL (AHB-AP) [ HEX,

B A PR H 2 (NVIC) .

PR bk =4 S T i s (FPB)

Kt W) 5 B BRER LG (DWT) o

R IREEZ I UTM)

FATERAITAGIHAE: O (SWJI-DP)

PRERN D2 OHIT (TPIUD .

WAERY Ho6 (MPU)

FRIBE BTG (FPU) .

A& 1-1. Cortex®-M4 ZHHEAS. 7~ | Cortex®-M4 KhHE 2L 4EMHEIR] . SR TS 2155, HES0
Arm® Cortex®-M4 RS Fiit .
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Cortex-M4 processor
Interrupts and Nested Cariex-hid core
Power control Vectored
< » Interrupt [P <
Controller Floating Point
(NVIC) Unit(FPU)
Y
Wake-up f
Interrupt A 4
Controller
(WIC)
Flash Patch Memory Wat?:ﬁtaoint
Breakpoint [€9  Protection |€ g <
(FPB) Unit(MPU) A'zg\},r.?)ce
A A A Ar
vvy :
Serial-Wire
Or JTAG AHB Instrumentation Trace Port
DebugPort |« P Accessport (€ BusMatrix | Trace Macrocell  |[&—T¥{ Interface Unit
(SWDP or SWJ- (AHB-AP) (IT™M) (TPIV)
DP)
A A A A A
I l vy v v \ﬁ j
e jCe Do Swmen | ConSgX | peesn T pon
ebug -Lite -Lite -Lite ROM table Debug system Interface
Interface Data Data System interface
interface interface interface
1.2. RGHE

GD32F4xx #F a1 R 3201 2 J2 B R A5, XS5 PTG 1 224> LA AL Z TH)
HATIBIE BN TTRE . 2 )2 B R S5 A HE— NAHB ELECE B . 1 NAHB S I AN APB L 2L .
AHB B ERAE R Y FLER O 5345 N KR HEAT U o 7E.261-1. AHB ZIBAE [ 119 TR FHEZ Z 7, "1
FoAH R AL AT A AHB ELIBCHE 5 I 68 2 (89 AL, % 1 FR) B T 2 7s AH L FE) 2 HLAS
A LA I AHB BB R 7 X R AL -

# 1-1. AHB HEFERE R BB RFIR

IBUS |DBUS | SBUS | DMAOM | DMAOP | DMA1M | DMA1P |ENET | TLI | USBHS | IPA
FMC-I 1
FMC-D 1 1 1 1 1 1 1 1
TCMSRAM 1
SRAMO 1 1 1 1 1 1 1 1 1 1
SRAM1 1 1 1 1 1 1 1 1
SRAM2 1 1 1 1 1 1 1 1
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IBUS |DBUS | SBUS | DMAOM | DMAOP | DMA1M | DMA1P |ENET | TLI | USBHS | IPA

ADDSRAM| 1 1 1 1 1 1 1 1 1 1

EXMC 1 1 1 1 1 1 1 1 1 1
AHB1 1 1 1 1
AHB2 1 1 1
APB1 1 1 1 1
APB2 1 1 1 1

UNFE1-1. AHB T A [ 19 T BEE 2 B2 FIT 7 » AHB EL AR B S 114N E ML, 4051 : IBUS.
DBUS. SBUS. DMAOM. DMAOP. DMA1M. DMA1P. ENET. TLI. USBHS#IIPA.
IBUS/ZCortex®-M4 N % 11484 028, AT MRS X35 (0x0000 0000-0x1FFF FFFF)
R4 A& . DBUS/ZCortex®-M4 A% £ #5228, H T I fe s, LS IX
WA . [FFE, SBUS/ECortex®-MAWN I RGE 2k, FI TR &R, BdE
I DL S R G X I PR U7 0]« FR 40 X U A0 45 P SRAMIX 380 R1 4% [X 35, . DMAOM
AIDMA1TMZ 511 = DMAOAIDMA1 [ 77 % 2% 514 . DMAOPAIDMA1P 4351l /& DMAOFIDMA 1
FIFM 2. ENETRZLUKM . TLIZZTFTLCD#:0. USBHSZ miUSB. IPAR K4 ALFE
JI/IBT S

AHB E A B tHIERE 7124 ML, 43 %14: FMC-l. FMC-D. TCMSRAM. SRAMO. SRAM1,

SRAM2. ADDSRAM. EXMC. AHB1. AHB2. APB1FIAPB2. FMC-IJ2 [N 1717 2542 ] 2%
E4 L, TIFMC-DJ2 INFEAE Gt 2% B B 2k . TCMSRAME S & 174k 25 SRAM, W il @it
DBUS#; . SRAMO. SRAM1MISRAM2E | 5 45 Bl L AF HUA7 it 85 . ADDSRAME it i 1)
SRAM, XTE—LERERR I GD32F 4xx a4 16 % . EXMC &SN A7t #s il #% . AHB1RIAHB2
R TH AHBMHBLI T L AHB R 2L, T APB1FIAPB2/2 3% 2 il A5 APB M HLIYI 5 25 APB i 25 .

GD32F4xx 2 51| 281 (] R G ZE K TN 1-2. GD32F 4xx B 11 F 4 22 i B BT 7 o
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B 1-2. GD32F4xx 2K RGEMREE

Powered By LDO (1.2V)
TPIU SWIITAG @ ‘
C
’ ' ' FMC
=} Powered By Vooa
ARM Cortex-M4 g >
Fmax: 240MHz 8 .
C —
0]
® T K3ae )  SRAMO
S LVD PLLs |«
M 3 KSae y  SRAMI
DMA0  |— Q
P “ﬁﬁﬂ} <
g sae y  SRAM2
= IRC16M IRC32K
x
M = A A
DMAL1 K Slave )  ADDSRAM
P Ke==Dt 8
L KSae )  EXMC
N
T BKPSRAM| CRC | GPIO RCU
TLI mﬂ’&‘, slave
AHB1 Peripherals
usBHs  Kmastery
TRvG | pa | users
slave
IPA K master AHB2 Peripherals
| AHB Interconnect Matrix (Fmax=240MHz)
A
NN NN NN
SYSCFG cTC DAC
A N > [ AH—N A N
EXTI 2 TIMER10 IREF ) CAN1
SDIO N TIMER9 TIMER13 ) CANO
NN /-?l NN SN NN
SPI5 g TIMERS TIMER12 UART7
NN NN NN
SPI14/12S4 03 TIMER7 TIMER11 ), UART6
N— N N— N NN
SPI3/12S3 S TIMERO TIMER6 ) UART4
NN z NN NN NN
SPI0/12S0 T USARTS TIMERS UART3
N— VIO |V VvV N—V N—V
NN NN NN
ADCO-~2 USARTO TIMER4 ) > USART2
0 NN
TIMER3 ) USART1
- A—N] ~ [ A—
TIMER2 il 12C2
N—V g N—V
TIMER1 ), & 12C1
NN
WWDGT ) B 12C0
<|a ~
POR/PD I 12S2_add
SAR R N N
ADC SPI2/12S2
NN
Powered By Vooa LDO SPI1/12S1
NN NN
FWDGT 12S1_add
NN
HXTAL PMU N—m—
Powered By Voo
LXTAL | | ric K——)
Powered By Vear
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1.3.

TR AR

Arm® Cortex®-MA4AL 5K FH IS 4544, RT DU FAH B3 1Y) e 2R B & AN 28/ 47k

K o 152 AR AN B AL T AR R A7 i stk 23 8], (EAEA R RIS o B2 PP A7 it s

HAEAF S, AP AFas AL/ O L HE R — Nk (194 GBI bhE == A2 I . X2 Cortex®-M4
(s K HBEYE ], RA e (R bk R 2R B8 FE 2 32407 o bk, A T BEARAN IR 2% 7 22 AH [F) B F
AT AT, AE WL 2 4% Cortex®-MAKL BE 25 AL R RN Tl 5l s LI o FEA7 il 2 i ST 2
kA ) HArm® Cortex®-M4[ RGN A, HART S, BAk, HRHER

Ay Huhik 2 1) AT f s BRI T E XA o 351-2. GD32F4xx B I ERE BB F S~ T

GD32Faxx # e A F Al A e isd, A HHACAS . SRAM. AMBURIEAB AL A X3 L

TREAMEES L T 1KBRIHuhE 2= 18], XA AT LRI RN SN E I R R 190
R 1-2. GD32F4xx RH|HB M HIE-fE BB R

P xe XK - .
MebE2< ] B Huhik 5 hhi
0xC000 0000 - OXDFFF FFFF EXMC - SDRAM
A BB 0xA000 1000 - OXBFFF FFFF Reserved
0xA000 0000 - 0xA000 OFFF EXMC - SWREG
A;Bi 0x9000 0000 - OX9FFF FFFF EXMC - PC CARD
SR e 0x7000 0000 - Ox8FFF FFFF EXMC - NAND
RAM EXMC —NOR / PSRAM /
0x6000 0000 - Ox6FFF FFFF SRAM
0x5006 0CO00 - OX5FFF FFFF Reserved
0x5006 0800 - 0x5006 OBFF TRNG
0x5005 0400 - 0x5006 O7FF Reserved
ArB2 0x5005 0000 - 0x5005 03FF DCI
0x5004 0000 - 0x5004 FFFF Reserved
0x5000 0000 - 0x5003 FFFF USBFS
0x4008 0000 - Ox4FFF FFFF Reserved
0x4004 0000 - 0x4007 FFFF USBHS
0x4002 BCOO - 0x4003 FFFF Reserved
Ak 0x4002 B0O0O - 0x4002 BBFF IPA
0x4002 A000 - 0x4002 AFFF Reserved
0x4002 8000 - 0x4002 9FFF ENET
AHB1 0x4002 6800 - 0x4002 7FFF Reserved
0x4002 6400 - 0x4002 67FF DMA1l
0x4002 6000 - 0x4002 63FF DMAO
0x4002 5000 - 0x4002 5FFF Reserved
0x4002 4000 - 0x4002 4FFF BKPSRAM
0x4002 3C00 - 0x4002 3FFF FMC
0x4002 3800 - 0x4002 3BFF RCU
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e LK
Huhk2 A

& HuhtvE in'e
0x4002 3400 - 0x4002 37FF Reserved
0x4002 3000 - 0x4002 33FF CRC
0x4002 2400 - 0x4002 2FFF Reserved
0x4002 2000 - 0x4002 23FF GPIOI
0x4002 1C00 - 0x4002 1FFF GPIOH
0x4002 1800 - 0x4002 1BFF GPIOG
0x4002 1400 - 0x4002 17FF GPIOF
0x4002 1000 - 0x4002 13FF GPIOE
0x4002 0CO00 - 0x4002 OFFF GPIOD
0x4002 0800 - 0x4002 OBFF GPIOC
0x4002 0400 - 0x4002 07FF GPIOB
0x4002 0000 - 0x4002 03FF GPIOA
0x4001 6C00 - 0x4001 FFFF Reserved
0x4001 6800 - 0x4001 6BFF TLI
0x4001 5800 - 0x4001 67FF Reserved
0x4001 5400 - 0x4001 57FF SPI5
0x4001 5000 - 0x4001 53FF SP14/1254
0x4001 4CO00 - 0x4001 4FFF Reserved
0x4001 4800 - 0x4001 4BFF TIMER10
0x4001 4400 - 0x4001 47FF TIMER9
0x4001 4000 - 0x4001 43FF TIMERS
0x4001 3CO00 - 0x4001 3FFF EXTI
0x4001 3800 - 0x4001 3BFF SYSCFG

APB2 0x4001 3400 - 0x4001 37FF SPI3/12S3
0x4001 3000 - 0x4001 33FF SPI0 / 12S0
0x4001 2CO00 - 0x4001 2FFF SDIO
0x4001 2400 - 0x4001 2BFF Reserved
0x4001 2000 - 0x4001 23FF ADC
0x4001 1800 - 0x4001 1FFF Reserved
0x4001 1400 - 0x4001 17FF USARTS
0x4001 1000 - 0x4001 13FF USARTO
0x4001 0800 - 0x4001 OFFF Reserved
0x4001 0400 - 0x4001 O7FF TIMER7
0x4001 0000 - 0x4001 03FF TIMERO
0x4000 C800 - 0x4000 FFFF Reserved
0x4000 C400 - 0x4000 C7FF IREF

APB1 0x4000 8000 - 0x4000 C3FF Reserved
0x4000 7CO00 - 0x4000 7FFF UART7
0x4000 7800 - 0x4000 7BFF UART6
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TS sE LI .
L2 & HuhtvE in'e
0x4000 7400 - 0x4000 77FF DAC
0x4000 7000 - 0x4000 73FF PMU
0x4000 6CO00 - 0x4000 6FFF CTC
0x4000 6800 - 0x4000 6BFF CAN1
0x4000 6400 - 0x4000 67FF CANO
0x4000 6000 - 0x4000 63FF Reserved
0x4000 5CO00 - 0x4000 5FFF 12C2
0x4000 5800 - 0x4000 5BFF 12C1
0x4000 5400 - 0x4000 57FF 12C0
0x4000 5000 - 0x4000 53FF UART4
0x4000 4C00 - 0x4000 4FFF UART3
0x4000 4800 - 0x4000 4BFF USART?2
0x4000 4400 - 0x4000 47FF USART1
0x4000 4000 - 0x4000 43FF 12S2_add
0x4000 3CO00 - 0x4000 3FFF SPI2/12S2
0x4000 3800 - 0x4000 3BFF SPI1/12S1
0x4000 3400 - 0x4000 37FF 12S1_add
0x4000 3000 - 0x4000 33FF FWDGT
0x4000 2C00 - 0x4000 2FFF WWDGT
0x4000 2800 - 0x4000 2BFF RTC
0x4000 2400 - 0x4000 27FF Reserved
0x4000 2000 - 0x4000 23FF TIMER13
0x4000 1CO00 - 0x4000 1FFF TIMER12
0x4000 1800 - 0x4000 1BFF TIMER11
0x4000 1400 - 0x4000 17FF TIMERG6
0x4000 1000 - 0x4000 13FF TIMERS
0x4000 0C00 - 0x4000 OFFF TIMER4
0x4000 0800 - 0x4000 OBFF TIMERS3
0x4000 0400 - 0x4000 O7FF TIMER2
0x4000 0000 - 0x4000 03FF TIMER1
0x200B 0000 - 0x3FFF FFFF Reserved
0x2003 0000 - 0x200A FFFF ADDSRAM (512KB)
SRAM A\HB . 0x2002 0000 - 0x2002 FFFF SRAM2 (64KB)
R 0x2001 C000 - 0x2001 FFFF SRAML1 (16KB)
0x2000 0000 - 0x2001 BFFF SRAMO (112KB)
Ox1FFF CO010 - Ox1FFF FFFF Reserved
. AHB T O0x1FFF CO000 - Ox1FFF COOF Option bytes (Bank 0)
e FRHE R Ox1FFF 7A10 - Ox1FFF BFFF Reserved
Ox1FFF 7800 - Ox1FFF 7AOF OTP (512B)
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1.3.1.

1.3.2.

e LK
Huhk2 A

HE

kv B

N4

Ox1FFF 0000 -

OX1FFF 77FF

Boot loader (30KB)

Ox1FFE C010

- OXLFFE FFFF

Reserved

Ox1FFE C000

- Ox1FFE COOF

Option bytes (Bank 1)

0x1001 0000 -

Ox1FFE BFFF

Reserved

0x1000 0000 -

0x1000 FFFF

TCMSRAM (64KB)

0x0830 0000 -

OXOFFF FFFF

Reserved

0x0800 0000 -

0x082F FFFF

Main Flash (3072KB)

0x0000 0000 -

O0X07FF FFFF

Aliased to

the boot device

(VA2 (3

N TR B-B-E AR T IREL - Cortex®-MAAL IR $R At 1 — T BLHAT 5L 7 LR AR B A2
HIIRE. ARSI RS T A SR BRAE I X8k o — N2 SRAMIX [ i fIR 1MBYL
FAR A X FRARIMBYEH « X P X ik Br s N AL, A B SR
WA X" AL 46 XA RN LUAREY TR B — AS320L 17 o M Ui )t i) 44 X B, AT Bhaks
By ] [ 46 LERF IR H

T EW TR S 44 DX B AREAS E AnART6S REAE DXFRAE S B AR R E BR EE R
bit_ word_addr =bit_band_base +(byte_offsetx32)+(bit_numberx4) (1-1)

i
bit_word_addr#g 12 A7 X H b BG4 RLAEALHT ) 44 X il
bit_band_basef 1@ 5 il 4 X ik s il ;
byte_offsetd (127 X H 4 Ly BT 7E (12715 1) 71 b bk 8 &
bit_number45 (172 H #5 HORFFE XS 7715 (19 47 E (0-7) -

40, EEAEY; i 0x2000 020031k (25747, W Uy [a] A7 5 71l 44 X LIk 2 -

EEEE

bit_word_addr = 0x2200 0000 + (0x200 * 32)+ (7 * 4)= 0x2200 401C (1-2)

T %T0x2200 401CHAT B #4E, IF40x2000 020011 56 74005 <> AH N 484k s i 5E %H0x2200
A01CHHT IR EAE, FBAF0x2000 020011 55 747 R 25T i [710x01 5;0x00

A SRAM 72hg5

GD32F4xx 7 Fl i 4% il 4% & A =115 256KB f . SRAM. 4KB % 1/ SRAM 1512KB [ff it SRAM
(ADDSRAM) , i FISRAMIS SCRFFT5 . 5 (16 LR A% (32LLFE) Viinl . + ESRAM
A4y 94, 43 5 JISRAMO( 112KB ). SRAM1(16KB ). SRAM2(64KB) I TCMSRAM(64KB) .
SRAMO. SRAM1FISRAM2F] LL# T A AHBENL YT iE], %A1, TCMSRAM CEHEE 176k 2%
SRAM) H AT Cortex®-M4 N A% X £ S 477 11 . BKPSRAM (£ 47y SRAM) 8 H 4% 17342k,
R 24 VDDA i i i FLI , iZSRAMATY AT LR KR I A 25 o B ITSRAM R 7E — B85 2K 1 GD32F 4xx
AT . BT R AHBH B RE, L IASRAMBR AT DA E I A B O AHB =AU YG 190, 4540,
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1.3.3.

1.4.

R CPUIELE 7 i1 SRAMO, USBHSH.A] LA [AISRAM1.

A | FLASH 72t 28R

GD32F4xx 2 41 a4z il #% o] LASE Ak =y 2% B i B FLASHAZAd#S, 4% LR 0 Rk T 2

Fi43072KB EFLASHT# i 28 .
EiA30KB | St #fL ) (boot loader) 15 8 HAEfikas .
=1%512B OTP (— IR gwfd) f71 28 -
PRI B IR I

BE MUY S % Nl 8 (FMC) &y,

51 RE

GD32F4xx # A iiz il a4t 1 = A5 U5, 7 LLEIEBOOTOMBOOT 5l Ik #E47 4%,
VR L Z61-3. 5/ @A A5 I i PIRES S AERALE 2 IIANCK_SYS (R4
B K BRI . B AT BATIE ST 2 5 SR, B s E B EAMARSEE
A2 )5 HFIBOOTOMBOOT I 5| I — ELIX AN SR HCREE, AT AR H
THAME.

£ 1-3. 5| FHER
g =t Sawi: )
Bootl Boot0
FEFLASHT ik 8% X 0
Gl ST 0 1
J -SRAM 1 1

LFHFFSR RS E ()G, ARM® Cortex®-M4 b 1 5% 2 M 0x0000 0000Hh 1k $5 B AR TH L, FM
0x0000 0004135158 5] SACHD (et hil, SR )5 M 51 S ACHD i) B v ik T 26 AT R

JITide 51 T UE R R4 it 2 (8] 2> i e 5 21 51 S A7 %25 (], BPA0X0000 0000 FF 4 fry bk 2= 8] . 4l
FH ESRAM (JF4fF0x2000 0000 /7 fig =5 18]) #ik A5 FI8, P 5 407E N R P vl a6tk
ARAG HIE I AZ EENVIC T 5 ) B R A B8 Huhk ¥ m) 2% 55 B BISRAM T . 24 EFLASH it 5 1%
ERAE AT FUE, MOx0800 0000F U i 77t 2% [H) £ 9l i 2] 51 S A7t 2= 8] . B T EFLASHAY
fig 2% It) Bank0 B¢, Bank1 13) W] WL 5t 21| 3 ik 0x0800 0000 (i i it & SYSCFG_CFGO 25 A7 75 11
FMC_SWP¥sHilf, HAkZ%51.5.17), Frbl, fdsil s ol LA %75 1% Bank0skBank 1+ )5
3,

NTAERES FERIIRE, IR AT BB AL T B B AL . A A 4 B A H = FLASH
TERER R N 5| 6, S 28 9 FAEEFE P 8 3 9F B 91 S 28027 Bk 2 £ FLASHAT
ftZEIBank 1 HH AT ARED 758 AR P HILA AR, P DA 2508 18 ONVIC 57 5 [ 5834 1
FE bbb 1) 53R FE B B Bank 1 L Hotik

Sl GBS NERE S S gmE, AT T NEERE O ER YRR E
FLASH7E/i#% %5 : USARTO(PA9FIPAL0) . USART2(PB10AIPB118PC10f1PC11) L SZUSBFS
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(PA9, PA10, PA11fIPA12) .
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1.5. RGN EFF+ (SYSCFG)
SYSCFG#:Hhk: 0x4001 3800
1.5.1. BREFFS 0 (SYSCFG_CFG0)
Huhk{w#%: 0x00
Z7{H: 0x0000 000X (HFEBOOTOFBOOTLS|IKIIRA, XFE<"BOOT_MODE[1:0], TfE
NAEREAE)
%A AT REe LT (3260 Vil
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1R
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
e EXMC_SWP[1:0] 1Red FMCP‘SW 1Re BOOT_MODE[2:0]
AL IR 2K R
31:12 FR DAAURFF R AL
11:10 EXMC_SWP[1:0] EXMCA-fifh 7 Wit 5 17 36
X A 5 ) AE EXMC A7 3% b hik e 5 D) 46 1)
00: TCAHfitiesWLs vl ;
01: SDRAM{IBank0#Bank15NAND Bank1fIPC CARD #4714, 4R)5, SDRAM
I1BankO0 1 Bankl # Bt 5 3] )L 0x8000 0000 F|0X9FFF FFFFHHhbEYE E, NAND)
Bank1 4 ik 5 5] A OXC0O00 0000%F|0XxCFFF FFFFHidE TG, PC CARDE: L FI M
0xD000 0000%|0XDFFF FFFF{##hdil-3t .
HoAth AL B A5 B
9 R DR FER A
8 FMC_SWP FMCT7iti 25 W 5 11
X 6 A7 455 1) 3 FLASHAE i 25 (K] BankO A1 Bank [ty Hh bk B SH7) 3 T g
0: TEFLASHE A% 2% rBankO#k e it 2] i hi-0x0800 0000, FFLASH7Ef# 2 HBankl
oz e 5 31 3 1i-0x0810 0000
1: FEFLASHTE %28 fBank LWL} )31 1ik0x0800 0000, F-FLASHTEf# 2% BankOmk:
55 3 #b41-0x0810 0000
7:3 fREE DR FERAIE
2:0 BOOT_MODE 5l 380 (FR4E S5 1.4 Boot it B)D
[2:0] X A7 3k $E A2 H31:0x0000 00001 V5 iHlf, EAr2 )5, RIEBOOTOFBOOTLS|H

FAC B SR AR 1 -

43




Z

GigaDevice GD32F4xx A/ Fift
BOOT1 | BOOTO FOSTMERE W=t
OIFIE ALME
X 0 000 FFLASHT fit %
0 L 001 5 FLRERARRL FTLE R
GiAifig e
1 1 011 Fr LSRAM
B E T LR E 2 8, — X S filAE T S N, BOOTOAN
BOOTL5| I H AR ZS A 2 1 20
000: TFLASH7Ef#%#% (0x0800 0000~0x08FF FFFF) Mt #1hhi:0x0000 0000
001: 5l SHACH T RGPk s (OXTFFF 0000~0x1FFF 7FFF) i s 30 b -
0x0000 0000
010: EXMC{ISRAM/NOR 0#11(0x6000 0000~0x67FF FFFF ) i 1 1:0x0000
0000
011: /i ESRAMI¥JSRAMO(0x2000 0000~0x2001 BFFF ) M55 2 11 11:0x0000 0000
100: EXMCJSDRAM Device0(0xC000 0000~0xC7FF FFFF )4 it & 21/ 1 11-0x0000
0000
Fopth P & (751
ER: MG 2 #hh0x0000 0000, HHSLAFfit 3475 Pl it [ 4 A7 25 (R R AT U 1
1.5.2. EEFFS 1 (SYSCFG_CFG1)
Wt fwFs: 0x04
S AifE: 0x0000 0000
ZAAE A R Bk (3260 Vi,
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
ENET_P
e fRed
HY_SEL
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
fRE
DL, B4 iR
31:24 fRE WARFF R AAE .
23 ENET_PHY_SEL PLRPIPHYE#
X EA A LUK RIMACIEFEPHY % 1
LUK MMACHE BALRAE T, BAEMACH S S A5 A, X a5 A7 6 S L B
0: EHEMII
1: EFERMI
22:0 fRE WARFF R AAE .
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1.5.3.

31 30

EXTI ik FH7F2% 0 (SYSCFG_EXTISS0)
Huht A : 0x08

S Ai{l: 0x0000 0000

ZAAr e R et (3267 Vil

29 28

26

25

16

15 14

13 12

10

9

‘ EXTI3_SS [3:0]

EXTI2_SS [3:0]

B/

'w

R

(P

'w

31:16

15:12

11:8

7:4

TR

EXTI3_SS[3:0]

EXTI2_SS[3:0]

EXTI1_SS[3:0]

DARFF AL -

EXTI 35k £

0000:
0001:
0010:
0011:
0100:
0101:
0110:
0111:
1000:

PA35|
PB35|
PC373]
PD375]
PE35|
PF375|
PG35|
PH35[
PI135]

FoAds e & R B

EXTI 295 1%

0000:
0001:
0010:
0011:
0100:
0101:
0110:
0111:
1000:

PA25| i
PB25| i
PC25|
PD25|
PE25| i
PF235|
PG25| i
PH25|
PI1275]

Fop e B OR

EXTI 15k £

0000:
0001:
0010:
0011:
0100:

PAL5] i
PB135] fi
PC15|
PD15|
PE15]| i
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0000: PA73|
0001: PB73|
0010: PC75|
0011: PD73|
0100: PE735| i
0101: PF73|#
0110: PG735|
0111: PH73I
1000: PI75]|f

GigaDevice GD32F4xx ﬁﬁ)j%ﬂﬂ‘
0101: PF13|J
0110: PG13|
0111: PH15|
1000: PI15]| i
HoAh A B A5 B
3:0 EXTIO_SS[3:0] EXTI O JEkE
0000: PAOT|
0001: PBO3|f#
0010: PCO5|#
0011: PDO5|H
0100: PEO3|f#
0101: PFO3|
0110: PGO3|
0111: PHOB|
1000: PIO3|
HoAh B 15 5
1.5.4. EXTI ik 575 1 (SYSCFG_EXTISS1)
HlkfwF% . 0x0C
S A{E: 0x0000 0000
LA R aeiL T (3261 Vil
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
\ et
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ EXTI7_SS[3:0] EXTI6_SS[3:0] EXTI5_SS[3:0] EXTI4_SS[3:0]
rw rw rw rw
AL IR 2K R
31:16 1R AR FEEALE
15:12 EXTI7_SS[3:0] EXTI 7¥5i%
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FoAh i B A
11:8 EXTI6_SS[3:0] EXTI 6% %

0000: PA63 il
0001: PB63|JH
0010: PC63|
0011: PD63
0100: PE63| i
0101: PF63|
0110: PG63|
0111: PH63I
1000: PI63| i
HAhR B

7:4 EXTI5_SS[3:0] EXTI 5iFiE#
0000: PA53| i
0001: PB53|
0010: PC55[
0011: PD55|
0100: PE53|
0101: PF55|
0110: PG53|
0111: PH55[
1000: PIS3] i
oA Fic B A

3:0 EXTI4_SS[3:0] EXTI 4J51%#¢
0000: PA43| I
0001: PB4
0010: PC45| i
0011: PD43|
0100: PE43|#
0101: PF43| i
0110: PG43|#
0111: PH43|
1000: PI45]
FoAh i B A

1.5.5. EXTI kiR 5775 2 (SYSCFG_EXTISS2)

Mtk fA%: 0x10
HifH: 0x0000 0000

AT gy Raets 7 (32670) Ui,
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

0

El
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\ R

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ EXTI11_SS[3:0] EXTI10_SS[3:0] EXTI9_SS[3:0] EXTI8_SS[3:0]

rw rw rw rw

VAR 2R iR
31:16 ReE WIRFFEAAE -
15:12 EXTI11_SS[3:0] EXTI 1195:% 8

0000: PA113]JH
0001: PB113]|JH
0010: PC115|
0011: PD115|
0100: PE113|#
0101: PF115|
0110: PG113|JH
0111: PH115|
1000: PI11135] 4
FoA i B A

11:8 EXTI10_SS[3:0] EXTI 10JR1%
0000: PA103| M
0001: PB103|H
0010: PC105|
0011: PD103|
0100: PE103| M
0101: PF105|
0110: PG103| i
0111: PH103|
1000: PI105]
FoAh i B A

7:4 EXTI9_SS[3:0] EXTI 9% %
0000: PA935| I
0001: PB935IHI
0010: PCO3[
0011: PD93I
0100: PE93| i
0101: PF95|
0110: PG93| i
0111: PHOZ[
1000: PI935 Ji
oAt ic & AR B
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3.0

1.5.6.

31

EXTI 8iiik#

0000: PA83| il
0001: PB83| i
0010: PC85[
0011: PD85|
0100: PES3| i
0101: PF85|
0110: PGS83|
0111: PH85[
1000: PI83| il
FoAh i B A

EXTI8_SS[3:0]

EXTI JFik 577 3 (SYSCFG_EXTISS3)

ik fmFe: Ox14
S Ai{E: 0x0000 0000

AT s A REIR T (3260 Vil

30 29 28 27 26 25

24 23 22 21 20 19 18 17

16

fRE

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]

ALIREIZ

w w

B E(i1p

'w 'w

31:16

15:12

11:8

TR W IRRFE A -

EXTI 15¥53E %

0000: PA153]
0001: PB153|J#
0010: PC155|
0011: PD155|
0100: PE153|
0101: PF155|
0110: PG153|
0111: PH155|
HoAlafic & R B

EXTI15_SS[3:0]

EXTI14_SS[3:0] EXTI 14J51% %

0000: PA1435|
0001: PB143|
0010: PC145|J#
0011: PD145|

0100: PE1475|J#
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7:4

3.0

1.5.7.

31 30

EXTI13_SS[3:0]

EXTI12_SS[3:0]

0101: PF145|J#
0110: PG145|j#
0111: PH145|
HAthfi B

EXTI 1375 1% %

0000:
0001:
0010:
0011:
0100:
0101:
0110:
0111:

PA135|
PB135|
PC135|
PD1375|
PE135|
PF1375] i
PG135| i
PH135| i

Foipc B O

EXTI 12J51% %

0000:
0001:
0010:
0011:
0100:
0101:
0110:
0111:

PAL125]|
PB125]|
PC125| i
PD125| i
PE125| 4
PF125| 4l
PG125|
PH125| i

FoAda e & R B

110 Mgl & 772 (SYSCFG_CPSCTL)

HullbfF%: 0x20
S Ai{E: 0x0000 0000

2

AT Rt (3260) Ui,

29 28

27

26 25 24 23

22 21 20 19 18

PR

15 14

‘CPS_RDY‘

AL/BLI

Y S

r

iR

31:9

8

TR

CPS_RDY

WDIRFE A -

| 1 OFME LT 1 E 2 UF

iz A
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0: |/ OFMEHITEA & U
1: 1/ OfMzHICHE &I
7:1 R VIR AL
0 CPS_EN | | OFMZH JufE g
0: |/ OKMEE LI
1: |/ OfMERITHRE
1.6. WEHETFEHS
WA TELPAE A RS SN M — % &1D. 9647 M — 15 % IDX T4 Fiits i
& MEME—1 . B LLHERIS, B H 0 —Hn %%,
1.6.1. FHEAERER
Febdi: OxX1FFF 7A20
AR BERT, AREHH 1B
ZAAT A R T (3200) Vi,
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ FLASH_DENSITY[15:0]
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
‘ SRAM_DENSITY[15:0]
AL IR 2K R
31:16 FLASH_DENSITY  Flashfififgs % &
[15:0] ZHR WG A EFLASHAT i8R A 5,  LAKbytes y $iAT
filtn: 0x0020%7~32Kbytes.
15:0 SRAM_DENSITY SRAM friE# A&
[15:0] ZERS I ESRAMZA R, PKbytes A7
%40 0x000877~8Kbytes.
1.6.2. B&ME— ID (96 fz/friR)
HHbhlk: OX1FFF 7A10
AEAR R WER, ANEEH AP BN,
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
UNIQUE_ID[31:16]
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
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UNIQUE_ID[15:0]

r

IALITRE S 2R #id
310 UNIQUE_ID[31:0]  ##M:—ID

FeHhhk: Ox1FFF 7A14
AR WER, AReH B

31 30 29 28 27

26 25 24 23 22 21 20 19 18 17 16
‘ UNIQUE_ID[63:48]
r
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
‘ UNIQUE_ID[47:32]
r
ALEE BFR R
31:0 UNIQUE_ID[63:32] ¥ #ME—ID
FeHuht: Ox1FFF 7A18
AR BOER, ANBEH B
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ UNIQUE_ID[95:80]
r
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

UNIQUE_ID[79:64]

r

VALiTR: 2R R
31:0 UNIQUE_ID[95:64] W &M:—i##&ID
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2. NEEFS (FMC)
2.1. &t
NAFEE 8 (FMC) , 1R4E T BN TR E AT E ThEE . MCUTAT 52 Z 45 A7 0 X S i K 3
F1024K 75750 . FMCHL 3R T 55 X BR IR AN #8855, AR 32 B 7 m 1627 . T Hidmfs
EINTEHAE . S 4FGD32F470xx, GD32F427xxFIGD32F425xx R VIR A AN AL T 71 (4KB) ##
Bl .
2.2. FEEARE
B EA3072K W EINAE R T AR A 4R 4 el B ;
B MCUHTTE A Z 515 X e f K S B 31 1024K 15 4% 18] (1E TN A7 K /N 45T 256K 8 512K I
N4 R PATTR A F54%), VRIS, CPUBEUE SR K AT ;
B X TGD32F4xx, 18 H T W INTE: Fi1024KBAEEAEFEON INME (bank0) o, JE4EMI%
EESLAINAG (bankl)
B RS2 ER 164 e . TR, T (AKB) HERR, X IEER AR R A
B 2K/ AL6 T IR T AT AR P T SR A E
B 5127 OTPHRALI6FHTOTPEHUEH (—kMEwIE) , H TG - 5udE;
B 30KFETERT (—uttgmis) , HT 5 SREEAER,
BRI S AERF IR ZR G5 AT I 2 4 B3 I 5 ) B A B
B B RRES,  A] AR BB Y AR ]
B HAEBMEEATOIRES, wRHIEEANSEE.
2.3. Thee v B
2.3.1. INFREEH

WF B N R BA 2 T 3072KBIHIGD32F4xx, 148N 16KBHI 5 X« 2/164KBTI X 14
AN128KBIHI X« 41N256KB B X o 5 A7 Ak INAF I FEAS i X # AT DA 5

DN AE- 45 K 405 W, 282-1. GD32FAxx K EE R R % -
% 2-1. GD32F4xx [N A7 Hu bk AT B

INAEE b HihESE R KN
(F7)
HIX0 0x0800 0000 - 0x0800 16KB
3FFF
X =)
F G N VB X1 0x0800 4000 - 0x0800 16KB
7FFF
FIX2 0x0800 8000 - 0x0800 16KB
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TR B4 HutikSE PN

(FT)
BFFF

J#1X 3 0x0800 C000 - 0x0800 16KB
FFFF

X4 0x0801 0000 - 0x0801 64KB
FFFF

BIX5 0x0802 0000 - 0x0803 128KB
FFFF

F1X6 0x0804 0000 - 0x0805 128KB
FFFF

X 11 0X080E 0000 - 0X080F 128KB
FFFF

X 12 0x0810 0000 - 0x0810 16KB
3FFF

X 13 0x0810 4000 - 0x0810 16KB
7FFF

X 14 0x0810 8000 - 0x0810 16KB
BFFF

X 15 0x0810 C000 - 0x0810 16KB
FFFF

X 16 0x0811 0000 - 0x0811 64KB
FFFF

FIX17 0x0812 0000 - 0x0813 128KB
FFFF

- X 18 0x0814 0000 - 0x0815 128KB
2816KB s

11X 23 0x081E 0000 - 0X081F 128KB
FFFF

J3 X 24 0x08200000 - 0x0823 256KB
FFFF

J# X 25 0x0824 0000 - 0x0827 256KB
FFFF

X 27 0x082C 0000 - 0x082F 256KB
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PSS 2 Hitik 5 FEl PN
(FH)
FFFF
fF R g FEEE T Ox1FFF 0000- Ox1FFF 30KB
77FF
— WA TR — A G R X Ak Ox1FFF 7800 - OX1FFF 5288
7A0F
TR TR0 Ox1FFF CO000 - Ox1FFF 16B
COOF
LT 0x1FFEC000 - 16B
Ox1FFECOOF

HE: 5 E8H170% Tboot loader, ANREMEF 7 dmFE B4 5 o

XF T INAE RN IMZ AT 28BS, K 15t DB S B 15 1 N A7 B X ) 23t 18] Z62-2. DBS
= 1AM 785 X %)% DBSIIVEAN IR 278 71 -

% 2-2. DBS =1 I 1M N X R4

Rpy ok Hub 250
R T
(&)
0x0800 0000 - 0x0800
FR X0 16KB
3FFF
0x0800 4000 - 0x0800
BB X 1 16KB
7FFF
0x0800 8000 - 0x0800
BB X2 16KB
BFFF
0x0800 C000 - 0x0800
X3 . 16KB
=0
0x0801 0000 - 0x0801
512KB i X 4 64KB
FFEF
0x0802 0000 - 0x0803
X5 128KB
FFEF
EAE N 0x0804 0000 - 0x0805
X6 128KB
FFEF
0x0806 0000 — 0x0807
HX7 128KB
FFEF
0x0808 0000 - 0x0808
FFHIX12 16KB
3FFF
0x0808 4000 - 0x0808
X113 16KB
Hl 7EFF
512KB 0x0808 8000 - 0x0808
X 14 16KB
BFFF
0x0808 C000 - 0x0808
X 15 16KB
FFFF
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0x0809 0000 - 0x0809
HIX16 64KB
FFFF
0x080A 0000 - 0x080B
HIX17 128KB
FFFF
0x080C 0000 - 0x080D
X 18 128KB
FFFF
0X080E 0000 — OX080F
HIX19 128KB
FFFF
2.3.2. BEAE
PR AE AT LIS Y 38 A7 23 0] — BE BB b U 1) o X TN A7 B 4 R B 433 456 I CPU I IBUS B
DBUSH.2k.
2.3.3. FMC_CTL/FMC_OBCTLx 17232481
S, FMC_CTLEHFREHEABEIRA, LKA E N1, il /5 MFMC_KEY #2885 A
0x45670123HM10xCDEF89AB, ] LM#EfHFMC_CTLf#S . MR E#AEE, FMC_CTLZFA7 2% )
LKA A5 0. 7l LB B B FMC_CTL A /7 A% LKA AL R A EFMC_CTLA 788 .
FEATXTFMC_KEY %47 2 AR R EEE A S LKA E 1, MmBUEFMC_CTLA 8%, 3l k—
SRR
FMC_OBCTLOZ {745, fEFMC_CTLAE RSN S TR TR RYIRAS o RSO RE M IS 24
M FMC_OBKEY %7 17 %% 5t J5 5 A\ 0x08192A3B f10x4C5D6E7F, 4 J5 T 4K FMC_OBCTLO%F
28 HOB_LKAIEE . 84 ml LLBFMC_OBCTLX[OB_LKA B 15k 5 FMC_OBCTLX.
2.3.4. TR

1EGD32F470xx, GD32F427xxLL M GD32F425xx £ 25, FMCHi/MEAL 7 iR Thae s &
4G NP R/N RAK T 1 T N BT UG e FE T o B — TUAR T DAR IR SZ 38R, 1 AS 52 e oAt
TN . FMCIUERRERAED RN

TIRFMC_CTLAF fE A A A T8 e R3S
K EFMC_STAT 2 A7 45 [IBUSY A7 KA 8 INAF & 75 IE A T #5 U5 nPIRAES, #BUSYHLAL,
75 S Z B E LS R, BUSYALEA0;

3. [MFMC_PEKEYZ fi#:'5 NKEY{E0xA9B8C7D6/H LLi#4iFMC_PECFG & f£#%:

4. EAIFMC_PECFGZ 17 #% H IPE_ENA . LU RE TR Th fE s

5. 7EFMC_PECFG% 17 %% 1 [f)PE_ADDR[28:0]4738 1 5 N AR U Huhl, 5 N K T
HE 7 EAK 7R 5% 5

. WRFMC_CTLZ 4748 H SN[4:0] 7 38 N0, I E AL ZF /748 [ SERA 5

7. EKFMC _CTLZEASHISTARTA B 15K & 3% TR fir 4 FIFMC;
BRI A MAT R, FMC_STAT 2 E83IBUSY A7 i%0;
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2.3.5.

9. JHMPE_ENALMISERKLRA IE T R,

10. IR E, [ IDBUSTELRMFINIEZ T SRR .

MR R AT, HFMC_CTLE 78+ (ENDIEAL ALY, FMC_STATE 17 %% END ALK
B, FINFMCHE =4 — A, F5 BRI, P RS N2 IERT bl (4K
XI55 5 75 M AR5 B DU SR R 2 807 M B i, AR BT, FMCAS iR
BATA B R . 73— J7 T, T HRBR IR FE LR (1) B X R AT DU R A E A W SRFMC_CTL
AP IMERRIEAL Y BAL, Z3VEW Al R B A R 7 . IR &5 A2 7 nE i A I FMC_STAT
TAF A OPERRAL R HIWT iZh Wi 2 R A . BR-1. TBBREREAET N T TR AR AR .

B 2-1. THERBIERE

FiE:

LKA B E fr?

&

B8 FMC_CTL& /748

2=

T AA

y

BUSYfIEBREAL?

R4 FMC_PECFG
HE

Y

B AL PE_ENALAE RE T #E
B3t FIPE_ADDRALIR
B NRF BRI 1

v

B SERALFHRESNAL
BEE

v

Bt B STARTRI R
ERBI 4

BUSYfI R BRAL?

Fi X BRBR

FMCH) 5 [X 52 % D RE 315 2 A7 filk DN A7 (0 DX P9 AT IR A6 D vt T o Bk — i XA AT DA ST 452
AT AR XA R . FMCRE X SRR AR AP BRI T

1.
2.

THIRFMC_CTLAFfE A A AL T8 e IR A
K EFMC_STAT A 725 IIBUSY 7 K H 5E INAF 2 13 IE AL T 5 U5 IMPIRES, #BUSYALNL,
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M5 SR Z B E 4 R, BUSYALAZ H0;
BNFMC_CTLZ 7 2% ISERA

R R B X 5 5 BIFMC_CTL 2717 88 SNz ;

DK FMC_CTLE A7 88 ISTARTAL B 15K K 3% b X 4543 iy 4 EIFMC;
LR EERIE A PUT R, FMC_STAT A Z 4 BUSY L0,

WUR TR, A FHDBUST AR /R I8 IE 125 [X A2 75 45 R B2 o

N o ok~ ow

5 X ERR AT, HFMC_CTLZFfE45H ENDIEfA A1, FMC_STAT 77 17 4% IENDAL
HEAL, FFEMCE A — . fFEFEEE, HP RS AR E R B s X
Fo TIEERFEERR H AR B XA FH R HCR 2 50y R B E Iy, BB e xS OL T, FMCAE
PR Aa] RSB SN o 53— D7 T, W AR R 00 Ft DX 3R AT o DX P BR R A1 TE AL i FMC_CTL
TR IERRIEALYE BAL, 235V E il R B A S R T o IR S5 A2 7 ndd A I FMC_STAT
AR IOPERRA R AW Z R Wi TR . BR2-2. by X BGEREFE R 7~ T o X 3 B4R it

o

B 2-2. B XERRIERE

FiE

LKELRBE 2 > 8 B4 FMC_CTLAF 72458 —‘

-t

i
T AA

™

BUSYNIRBREAL?

B AL SERRLIF FISNAL
B AR X
=

A

BT BALSTARTALE
EERIES

/

iy

BUSYfLEBRAL?
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2.3.6.

BAER

FMCHEHE T8 B BEER ThRE T AN GG AL B G NAF N A . J I EMERO NS, #ERITFEL
fEFTBank0, %1% EMERLALN, #ERSENAEATBankl, X% EMEROMMERL NI,
B RRAE T3 INTE . FMCHEE R L RN T

4.
5.
6.

HIRFMC_CTLZ A7 88 AN T8 e IR A

FFFFMC_STAT 7747 2% IBUSY AL N OMAM R I INAFERAEEREAT, B NSz 4 58
Fis

BN FMC_CTLFF /A2 FIMEROAL, N Fp 4% 5 Bank0. B fiFMC_CTL A {7 2 FIMER1AY,
M Bk R R Bank 1. R &7 FMC_CTLZH 745 IMERO/MERLA., IHEEREE B [N A7
DK FMC_CTLE A7 8 ISTARTAL B 10Kk K I F 4553 v 4 EIFMC;

HT K EFMC_STAT A 725 HIBUSY A /& 15150, SRR 8 AT 56 5

W E, {f F DBUSE /BRI 2 1 R K ) o

MR IIT, HFMC _CTLEFF & ENDIEAL NLE, FMC_STAT&F 728 HENDAL
B, FNFMCE =4 — A dWr. BT ISR 50K 8 2 467 N0XFFFF_FFFF, W LLE
3B 47 £ SRAM A (L B AE R T B BT 9] FMC 25 77 28 S S I B8 2 [ B

BR-3. BHBBRBRIEIIE SR T 8 R BRI .
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2.3.7.

B 2-3. B EBRBIERE

Hih

. 5 R4 FMC_CTLE %
LKA R ER A2 - —‘

2

T AA

Y

BUSYALRBRANL?

B/ MERO/MERL f£

A

&t BASTARTAI R

BEBRES

EENFRHETE

FMCHft 7 — /A 32f 8 /16 i /8 7 T mAE T fe, A RBTEAFMEINAF RN E . FMCIA
AR B0 R AR -

1.

5.
6.

TIRFMC_CTLAFfE A A A T8 e IR
GFFFMC_STAT % A7 4% IBUSY AL N OKAM R A INAFERAEEREAT, & WIS A% 84 52
s

TR TR B PSZAIR, J+EAIFMC_CTLZH A7 45 PG/ ;

DBUS’E — 320 B 7/16{7 7811 7 (LZIEFMC_CTLA A7 4 IPSZALILHL ) #
H 465t ikl (Ox08XX XXXX)

WL EFMC_STAT 2 745 MBUSY L2 15150, ke 5 E/EPIT 5EHE;

WIR T, {f FHDBUSTEAR/EI IR & 5 g fE ) -

Y FAAE IR DT, HFMC_CTLZ 47 45 H JENDIERL 1B, FMC_STAT #4725 FIEND
FLEA, FINFMCE A —Ali. JEEENR, PATEZ EFIZ T RN F 2
FMC_CTL# 4785 IPSZAZLILHES . WIS AILHEL, FMC_STATZ /7 4%+ IPGMERRAN 4% B AT .
TEERM R, PGALL 324 B 7116 A 2 7 /8L 7 T AR 4 ni b AT B AL, /I
FMC_STAT# A7 8¢ F IPGSERRN. 2 W B A . BhAh, [IMLARI HEER/Gn L I X AT 1 g AR 4 1
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2.3.8.

Sy Amg, FINFMC_STATZ 7 2 IWPERRAL I B A7, X EfEN T, #HFMC_CTLAAF
FHIMERRIEMZ# B 10, FMC ik — NN R ERE Db . AEP W IR SR rh, TRl A&
FMC_STAT % 47 # [IPGMERR/. . PGSERR{ FIWPERRLL K HI Wi —Fp 4 iR KA T o F2-4.
A FERR IR 7 | TR BT o

B 2-4. NEmIZERIETIE

Froh

Y

LKRR B2 S>B ol BHFMC_CTLRH#E —‘

=

Ry YY

Y

&
BUSYRLEBHEAL? >——

=
A

R ER R EPSZAL
HEAPGH

Y
TRIE PSZALIE i $
Bl dD-busEELXT

ik B NRIEFIF

bl

-

Y

BUSYAIR BR fir?

\j
4R

FER: B RAE RN bankh BEBEAT SRR, SCHATHRER BN AE B AE . HCPUZEA 2 IR
X PR (43R K SR M

OTP (NS4 E

FMCH Bt 7 — 326 /16 I8 i L Th e, HIRIBIOTPINAH N A . iftikft
WG [ 2 DN A7 B R AR A 5] o OTPINAEERAS AT AT BEBR AR A

OTPNAEHE AT DA K1 43 16N 32:7 15 K /INF AR AN 14N 167715 K/NEIOTP B E . OTPH
Pk MOX1FFF_7A00%0x1FFF_7AO0F . OTP¥iE il \OX1FFF_7800%|0x1FFF_79FF.
OTPHiE S H—MUE 71 (OX00K R E, OXFFRRNABIE) 7 LABUEHXS M FIOTPEL
P, DARH Ib7E X S B HE e b g FE R AE . B8 B0 T B Hh bk 75 [ OX1FFF_7800 #
OX1FFF_781F[\IOTPAHEHL0. i & B LH T 8 e Hh kit 3 i OXAFFF_7820 £|0x1FFF_783F (1]
OTPHlE b1, DAL HE,

FrOTPHE AR X B IOTPHLUE B E, iIX16/1NOTPEHRE A IgmE £ Ik, (B2 T0VEEE .
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OTPH G B () 4E — 1z K BEML G FE A M 1F0, TAREMOF]L, OTPHIE BRI A TN AW 'S
SRJOXOORT A~ BE B e X I I B g e

2.3.9. pril i Py
FMCHML T — AR T RE R SRAS SN AF TR R T 775 . I e B E P R W R
1. HH{EFMC_OBCTLXZFFRAL T HITIRG;

2. ZH{FFMC_STATEHFHIBUSYN AR AOKRIRIEA INFEIEL T, BNEMSGZHRIER
s
3. {EFMC_OBCTLO% /728 FIFMC_OBCTL1 2717 8% h HEAT I T 75 (8 5 N\ 5
4. B FMC_OBCTLOZH 7 25 OB _STARTALE 13K K ik i 1 7 i dw A% i 2 FIFMC
5. BEEKEFMC_STATZE M IBUSY AL 1550, K gifeds 2 AT 58 B,
6. MWNRTFIE, {FHDBUSHARMEIREZ ML),
MR IRFE I AT, HFMC_CTLZ A7 2 H INENDIEN A 1E, FMC_STAT % /728 IEND
FLBAL, FIFEMCE £ — AN,
2.3.10. priliE AR

RIRZRG BTG, NI 74 E N4 F/FMC_OBCTLOFFMC_OBCTL1% /7% )5, nl ik
FATAER AR AT WLE2-3. BTWET .

® 2-3. EFEH

Huhk 2R i B4

[7]: nRST_STDBY

0: FENRPHUR S A4 AL

1. RS A=A AL Gl ED

[6]: NRST_DPSLP

0: JENTR B B ARAS U 7= A S A7

1: HENIREREIRBOCR A=A G A (W 8D
[5]: nWDG_HW

0: FEMEET 1M

1. WAEEBRET GRED

[4]: BB

0: HACEMNEAETEEINT, Mbank0/H 5l
1: YT E M FAFEEE B, #rbank1 6 )8 SR T,
Mbank0Ja2z). 50, Mbankls3)

VEE: ZIE AU GD32F450xx. GD32F470xx
AAWBANKNAERHNAG R GEIEDBS=1F4M)
[3:2]: BOR_TH (BOREHLH1H)

00: BORKE L RE3

01: BORELHE2

10: BORE (7 HI{AL

11: BORXKH] (HJ {E)

Ox1fff cO00 USER
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Huhk EA S PB4
[1:0]: fREE
B R
OxAA: Toff4r (T fED
Ox1fff c001 SPC
FROXAAFIOXCCHABAE : PRI ZLAIMI
OXCC: RIPHI i
[7:0]: WPOQ[7:0]
i X R R AR
0: HDRPN1K, TFM. 4DRPANON, HEER/4
Ox1fff c008 WPOQ[7:0] )
FRRIP .
1: MDRPNOK, M. MDRPALE, #ER/%
FEADBUSEARS . (T fEHD
[7]: DRP
DBUSELRY L
0: WPONKLFH T4 — i X 2 B/ R AR CBRIMED
1: WPORLH] T8 —N 5 X # B /4 2 LR FIDBUS
BORY
WA LA GD32F450xx. GD32F470xx
RIVER, W {HHO
[6]: DBS
MINAE RN IMFETTIS, P ek
0: HINFFR/INNIMTAIR, HPFN R
Ox1fff c009 WPO
1: HNFERNNIMT A, X
R LI GD32F450xx. GD32F470xx
IMINAERFIE R, ) {E N0
[5:4]: f#%
[3:0]: WPO[11:8]
i X BB R AR A
0: HDRPHNIKS, M. *4DRPAHONS, HEER/4
TR
1: 4DRPJNOIF, TGReMa. MDRPANLE, #F/%
FEFMDBUSEL RS (i) fED
[7:0]: WP1[7:0]
BankL i [X #2B3/ g P2 LR
0: MDRPALK), T, 4DRPAOK, ¥R/
0x1ffec008 WP1[7:0] .
TR
1: 4DRPJNOIF, LR, MDRPALES, {EK%/%
FBRMDBUSHL R (T {ED
[7:4]: fR¥H
[3:0]: WP1[11:8]
0x1ffec009 WP1 Bank1 i [X # B/ m P2 IR 3

0: HDRPAN1ES, TR, HDRP O, /4w
FRERY
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Hiht B PLEH
1: HDRPRNOK), T, HDRPALK, #EK/Y%
FEFIDBUSEL RS (H) ED
2.3.11. B X BRI R
FMCIP ja5 X 2B gmFE R Y ThRe n] CAREIE XS NAZ IR AN EE o MFMCRT B PR i X 34T g X 4
W B gm PR VR, HRAEAR 5 L2 HFMC_STAT 4 17 S IWPERRAZ K 9 B 1. VX, 4
MERO/MER1# B ALE SN, AT i X BEFRITWPERRA 245 B AL, WIHRWPERRAL# B
1 HERRIEAN W47 B LKA BEAR N 7, FMCHE il & TN A7 B E B T, S5FRFCPUALEE . B E
PRI F-H FIWPO [11:0)/WPL[11:0]3:A47 0 a DL BT B8 3 LR X A AR T BE
* 2-4. 5 XEP WPO/WP1 fif
WPO/WP1 fir XA
WPO[0] BIX0
WPO[1] BIX1
WPO[2] X2
WPO[10] FX10
WPO[11] X 11
WP1[0] HX12
WP1[1] X 13
WP1[2] X 14
WP1[10] FX22
WP1[11] X 23~ X 27
2.3.12.  DBUS &R

FMCH2HE T — A -DBUSTRI' TEE, MDRPLE NLH AR (X% AH R 5 X 3247 DBUS L #/E . i)
DBUS#Efir & 4 K ik EFMC— MRS I X, FMC_STAT #4725 1 [IRDDERR 2 4 B A7
W RDDERRA #% & 1 HERRIEA. tH 4 B 1R A% GEAH S o 1T, FMCH fi & TR A7 R4 A i,
SEFFCPUALTE . i B 1% T 7 15 UWPO [11:0)/WP1[11:0 A7 N 13 [F ¥ BDRP A1, A LLEH
fRE S L X ORI Th g

WHEDRP AL, AEEMDRPANOEE FWPO [11:0/WPL[11:015: A7 B M 125 MO, 255 1 b T
To2 B RAFIRES, MDA O R R B2 2 RYVIRES, S8 FHRE & R BRIK 2 2 R 1T 7R
¥ DRPEWPO [11:0)/WP1[11:03E A ETEO. &N, EIIT 5 IE okl 2% 3F HFMC_STAT %
B WPERRAL 2 FMCE A7, 1 EWPERRAL# B 1 HERRIERL il B 15k A REAH S 1 o
Wr, FMCHKfl & I A i T, S5 rCPUAL B,
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2.3.13.

EE: ZIUEHU N GD32F450xx. GD32F470xx & 414 %4 »

RERP

FMCHEHt 1 — > 22 R D RER B 1L ARVE B BRI A o LTI BE T AR S b OR 47 B0 A ] G 32
R B RERPFERR T =5,

TR 2AFSPCT U NOAA, IAFHAL TARR B IRE . LA PRI 157
AT AT 1 1 7 1

PR RAR: 241 B SPCT T NFROXAABLOXCCHMUAT IR, WK 259 . M
TEHUL R P ARG V7 ). 78 TR i MSRAM A 3 5k # Mboot loadert$: 05 B, X
SO RO E ARG B B AR AR L. B R AR IR 5 NSRAMH F 3)), 38 /2 Mboot
loadert& U fH 5l , WX EAAMEPPAT —REIRAIE, B A — A addtin. IR0
MSRAMH 5 Bl IS 5 # M boot loaderti = Jm 5, an RS 32 47 i BRPUAT — IR G AR /45 B 14
FMC_STAT % A7 8 H IWPERRA, 4 B A7« TEIRZ AR EH T, W-TEIZ 1 T A #AE
Y RVF. W FE I ¥ B SPCEATAOXAARE N L IRYIRA, T AP06 INAFHOK PAT — OB 2
BRERAE

TR EL = MR ESPCTF AT NOXCC, WG M Z AR SR UmfRIE B R SR, W
R, MWSRAMH EZ), 5i# Mboot loader/d sh#l #2511 . A7 INA7FER T B P AR AS ) B
AEAEAT VIR o ETUF 2R R R . L, a0 SR s R S 0, AN Re R[] B
TR E R BRI FH
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2.4, FMC & 778
FMC JEHihi: 0x4002 3C00
2.4.1. ERRETHEE (FMC_WS)
Huhk{w#%: 0x00
HAi{l: 0x0000 0000
%A AF A R R (324L) U ] .
31 30 29 28 27 26 25 20 19 18 17 16
15 14 13 12 11 10 9 4 3 2 1 0
‘ PRE WSCNTI[3:0]
LI IR 2K R
31:4 ] DAURFF R AL
3:0 WSCNT[3:0] SRR A2
WA E 1B, FMC_WSENZ A7 2% FOW SENAZ #% B LI WSCNTAL A 24 .
0000: AIINERPRES
0001: HEHNIANEARIRGS
0010: HEhn2AN5ARIRES
1111: HMISAEARIRES
2.4.2. RO EFF# (FMC_KEY)

bk fwFs: 0x04
S fifH: 0x0000 0000

AR R REIL T (3210) Vi ) .

31 30 29 28 27 26 25 20 19 18 17 16
15 14 13 12 11 10 9 4 3 2 1 0
REINLI, B iR
31:0 KEY[31:0] FMC_CTLf#R8 a7 17 %%

R RS -
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BiRBEFIKEY[31:0]7] LS FMC_CTLEF /74 .
2.4.3. R RS % F2 (FMC_OBKEY)
HuikfmFs: 0x08
HAifE: 0x0000 0000
% AAT A R Re T (324L) V5 v
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ OBKEY[31:16]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ OBKEY[15:0]
ALiTRE Z Eiiip)
31:0 OBKEY[31:0] FMC_OBCTLXZE I 717 il 25 47 2%
XA AN RER 5
5 4 FIOBKEY[31:0]/# 8{FMC_OBCTLXZF 17 s H i W 7 i fir &
2.4.4. RETFHF (FMC_STAT)
HlkfwF% . 0x0C
HA{E: 0x0000 0000
%A AT Ay R AEH% (32407 Vi I
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
fRER ‘ BUSY ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R ‘RDDERR‘PGSERR‘PGMERR‘ 1R ‘WPERR‘ 1R ‘OPERR‘ END ‘
rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl
ALiTRE £ FR iR
31:17 R DR FERAIE
16 BUSY IN AT AR AL
YA EAE IEIEEATRY, MhAid B 1. MRS R B s, hhiphiEo.
15:9 fREE DR AL
8 RDDERR DBUSIEZ R iR AR £ A7
TEDBUSEELR Y 3 X 31T DBUSEEHRERT, %A AL B AL, 'S 130,
7 PGSERR Y FE NP 5 SR AR AL
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S Ai{E: 0x8000 0000
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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1: EAHERGfE &

ER: SHNNARIE SRR, AR AT RARE.

2.4.6. IR ] % 728 0 (FMC_OBCTLO)
Wbt {w#: 0x14
HAE: OXXXXX XXXX, WIH{E NOX2FFF AAED . 4 i 5 4 30 751 5 o (42 .
%A AT R AL (324L) U ] .
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ DRP ‘ DBS ‘ 1w ‘ WPO[11:0]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
NnRST_ST |[nRST_DP | nWDG_H OB_STA
SPC[7:0] BB BOR_TH[1:0] OB_LK
DBY SLP w RT
LI 2 R
31 DRP DBUSEE R
0: WPXBLFH T8 X B8 BRI 2 LR i
1: WP F&—N ) X I #EER 4 FE FIDBUS I R4
VR ZIEEAIU AT GD32F450xx. GD32F470xx & %114 4%
30 DBS YN KA NIMZTII, SRR B XL 2 b
0: MNIERPNNIMEN S, BB N
1: YNTER/ANRIMFA, BB R
VER: YT GD32F450xx. GD32F470xx IMINTE 2 ¥4 %K.
29:28 fREE DR ALY
27:16 WPO[11:0] M DRPAONT, &/ X R R/ FE R
YDRPALI, 4N X ER/mENDBUSERY . WPOIWEH T /X0, WP[1]1E
T RX1, DL,
0: MDRPAOWT, BERRImFE(RY. MDRPNIR, JTCE4M,
1: 4DRPNON, TN, LDRPNLIN, 1ER/4mFEAIDBUSIEZRY .
15:8 SPCJ[7::0] TR 2 A PR AP AR
OXAA: ToZ &Ry
OXCC: Z&f9 &
FROXAABLOXCCZ AMTAT(E: 2Ry
7 nRST_STDBY R R LR A
0: FRAE A ABEA R
1: AU A R = A B AT
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0: 7= A 540 T AN gk N\ P55 IR AR 5
1: b NUR IS RERRAS U A P2 A E AL

5 nWDG_HW IR T
WAL, TR E AL
0: HEMFHE AT
1. WrEmE

4 BB T 8 S PUE
0: MMCE M EAA#EHE N, Mbank0/E 30 .
1: MEEMNEFMRE S, Mbankla3h, #banklt)EshfEFF, Mbank0/d
Z.  CnbankOMbank 1T H 2 FE 7, R AT @R 55490
FEE: ZIAEA LT GD32F450xx. GD32F470xx H.A XWBANKIAE R FIHE R GE
iTDBS=1[4M)

3:2 BOR_TH[1:0] T BORRH
00: BORH{43
01: BORH{E2
10: BORfE1
11: BORH]

1 OB_START RIBFE I 2 FIFMC
AL AR B . 4BUSYALIEON il kR i% AL .

0 OB_LK FMC_OBCTLx#i5E L
L EFMC_OBKEY #1788 S H I FF IEWART, AL B0, WA B AL
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1: HDRPHNORF, M. HUDRPHNLR, B/ FEFDBUSELIRY .
15:0 e WARFEEAE .
2.4.8. RERLETF% (FMC_PECFG)
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HA{E: 0x0000 0000
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‘ PE_ADDRI[15:0]
RLIALIR, B iR
31 PE_EN T BR D Re A REAr
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30:29 e WIRFFEAAE .
28:0 PE_ADDR][28:0] R T AL (AKX 55
2.4.9. TWHERTIReE T 788 (FMC_PEKEY)
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HAi{E: 0x0000 0000
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PE_KEY[31:16]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PE_KEY[15:0]
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%A A R AL (324L) Vi ] .
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3.

3.1.

3.2.

3.3.

HIREHE BT (PMU)
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DIFE T 2 GD32F 4xx R 41 77 it ELAGE H (1) I il 2 — o WA BB oo gt 7 =My i,
FE MRS 3, R B M AR ABE AR HLASE 2o X et X e ek B IR REE, HLAEAS R FH A2 ml LLECPU
TEAT I [ EE SR L 3 B RN DR (AR EL i S SRAF B AR T 0 3-1. IR, GD32F 4xx
BRI EB=AFHEIEE, S35 Voo / Vooallk, 1.2VIRA&01%. Voo / Vooalsk i HLJR B L HL .
7£Vop / Vooaldk HHR AN T —ALDO, HIRA1.2VIRMLH . 75 &l A — AN a8, Voo
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B3-1. FJREMEN
VBAT Ov
//O """""""""" Backup Domain
Vbb o)
e A yﬁ,ﬁlg)‘ LXTAL H BPOR ‘
3.3V
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LVD: A2 LDO: HUEV 18 BPOR: # ik b fir
POR: H5If PDR: FHIfL BLDO: #fSRAM LDO/ii1.2VH [k
BOR: K%L
ER:
(D XFFr2iA C, POR/PDR H#ALT Voo ik, il Voo FF7E B AR 4% 2 BIE I = 4=
MR ALE 5 E AL AR 2 A BN o
3.3.1. FEL Y A3

F b 5 3 Y P 0 PR D7) 90 35 R 3% 4 Voo fit R B Vear CHEIL) fHEEE, SR )5 B Veak N 5 (it L,

ZAA A S RTC GBI #D) . LXTAL (IRIEAMES AR % 2% ). BPOR (38 EHIE A,

BLDO (£ SRAMHLE 17 %%), PLKPC13EPC15H1PI8I:4/BKP PAD. A T Fi {4tk
AN A MRTCIER TAE, Voo kMRS, Vear5| BImT DLIZE 32 25 v jth 5l H A Y525 4 0 U8
fEr . FLYE D)2 /& B Vop / Vooaldids L A7 RS G . 0 T3 AR IR A, 2Ok
Veat 5| [ Ik 100NnF [ 70356 B 2 2508 L 2 #2 2 Voo 5| T 1.

I E AR & L B B A A R B AL . EVeakiE B 54 LHHT, BPORES
S A AT EADIRAS o N B4 7T LLl I 13 B RCU_BDCTL A A7 % BKPRSTAL K firh & 4% 143 35k
WAE AL,

RTCIHI & AT LU AR P #RCIR ¥ 2% (IRC32K) BN 48 A 4R % 2% (LXTAL), BRiE %
AR EmAR IR 2% (HXTAL) BF802~3143 4. 24 Vool < AT, RTC H RERLFELXTALYE AR 4
B WFI/ WFEFE A3 N B0 2 B, Cortex®-M4 75 EE it RTC 27 A7 2% % B T Aty noie i i)
(6] 9% 5 R e BRI e, DASEIRTCOE I 2R me i it . g N HB X — e I (R 2 J5, 4205 1 )
5P (M B ] UL BC R, RTCEF MRl 545 . RTCHIBEC B AR i 45 ¥ 45 LR T 8F (RTC)
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3.3.2.

3.3.3.

Kffik .
M Voo it (Veaki®EHZE Vop) B, DL TFIHREWTH:

B PCI13HMIPI8H LI JyiE FHI/O LI ELRTCINRES I (= W.s2atif £ (RTC) D .
B PCLl4FIPC157] L/ Jyil FII/O D B LXTAL SR 5 .

M Vear IR B (VeakEHE R Vear), L TFIIRERTH:

B PCI13FIPISIY n] LI NRTCIHAEE S| M (=LA ¢ (RTC) )
B PCL4FIPCI5Y A NLXTAL SRS

ER: HTPCL3ZEPCISHIPIST| il YR DI e s (Ll iy, FE IR D) e 280 T 38 /N s
F M PC13ZEPC15APISHIGPIO M 7Ef A =T, TAERIEEAGEHEIE 2MHz (K513
N30pF)

#11 SRAM

7E 1.2V FFI AN 4K 744 SRAM. 24 PMU_CS %{7#:# BLDOON # &7k, &1
SRAM A THEFRFHLEE B Voo WiTFiy, 2R AR . XS T, &4 SRAM &4
JEEAT At . EHARRE R RS Voo BiT) F, RGELTH &1 SRAM 514
il SRAM 19755 —FE, 1 Voo HUE T8 LA,

#%4r SRAM HBETE FMC Ab TR 22 A (R A X o P ARRD U5 1], DABH IE AN &9k 2y 58
PEUi . W FMC B AR 22 &R A BEAN TR, &4 SRAM #i#85x, B Sk =
%, B RCU_BDCTL Zf7%sf) BKPRST i1, AN&xE 744 SRAM HH 7% i ¥

Voo / Vopa HLJE I

Vob / Vooa 345 Voo A1 Vopa BB #54> . Voo A4 HXTAL (BRSNS iATR 28). LDO
(R 2%, POR / PDR (_LH/#HEA). FWDGT (LA 1M 8% Fkk PC13.
PC14. PC15 Fl PI8 Z 4N PAD %% . Vopa if335 ADC / DAC (AD / DA #:#:2%).

IRC16M (4 16M RC #i%#5 ). IRC48 (i 48M RC #ik%#5 ). IRC32K (47 32K RC #&
s PLLs (BUMFER) AILVD (I HLER IS ) 24,

Vb

N 1.2V AR LDO (R TI4%), HEAMJGRFFERE. T DARRC B N =M F B AR IR

A BFEREIRE (AR IR IR (At BRI MR CGRIPIR
e

POR/PDR ( LH / L EAD HERKINIVoD / VooadF1E AR T4 58 BRI 7= A8 H Y5 S A7 A5
TR AT IR AN AN P f3-2. LA [ B R FTEAR R T A R R R A A
SRR VeorRrn LB BIE B, SAEZIN2.40V, VeordKonds i AL BI{E
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MUK, SEREZI91.8V. IR HE Viys [EZ9600mV.
B3-2. Er / HEEAEEE

A Vob / Vbpa

VPOR F—=——————————————f——

600mV
\/hyst

VPDR F——————————f—————

tRSTTEMPO
2ms

\

RIRE AL (RAESFA RO

B e e it e

HEE: PDR_ONSG| X AEAE T A /N T 144-pin MIBGA100-pindsf 2 . A #POR / PDRH % i
PDR_ON&|ifiiae. A T fRUES  EHATT BET B POR / PDRIA R, £ PDR_ONA|
JiiE ik e BH A 3 Voo b CEARBRAE 225 5008 F 1)

BOR Hi % £l Voo / Vopadf 78 HL AR T3 11515 [ BOR_TH & X1 Bl H % B {8 4 v 0b11
(BOR_TH = 0b11, BORYjREXMI) B = A BLJE G A5 5 B AL BRI i 2 AN AN e A
BT ST BOR_THIE /& 75 90b11, POR / PDR (L / fri ) 4 — ELAL TR
WA, £I3-3. BOREFEZS. = 1 ittt JEMBOREAAE 5 2 A% R . Veor& RBORE A ]
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B H T, 2 E AR T T BOR_THHSE Yo IR HL K ViystfE 9 100mV.
& 3-3. BOREEE

A Vob / Vbpa

VBOR F————————————————f——

100mV
Vwm

tRSTTEMPO
2ms

\

BOR £ (KEFHRD

B e e it e

Vopa 3

LVD ) 1 B8 2 45 I Voo/ Vooa £t FL FEL e 2 750G T 0 F i AT 0 Rl A8, 122 0 (L E b 9050 92 i) 27 A7 4%
(PMU_CTL) HHJLVDT[2:01f7 4T & . LVD#IELVDENE M 1ERE, fir T RS 17 5%
(PMU_CS) HLVDF A Fonm G S A 2 5 I, e REXTIN 164k, H /AT LA
WL B EXTI 51648 7 AL AR iy . £3-4. LVD B REFEZIS 7w T Voo | Vooafit B L IR Al
LVD#i 5 S R . (LVDHIKHE S T EXTIS 162k (10 b FH ek FREIAIEE D o 3B HE Viyst
& 100mV.
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3.3.4.

& 3-4. LVD R/EHEKTEE

‘ Vob / Vopa

LVD %y

— ORI, B L T Voo fEHL, TR 2 BRI HLES H Vooa L. O T4 ADC 1 DAC
(RFEARHRE L, 9 Vooa BS7 At F AT S ASEH0L R B OA B S AT (e . B SRIE 7S , Vopa ST 1 EEE
B BRERE S Voo, AHMH Vssa B REE ERIERE 2 Vsso 50, W Vopa 1 Vop A[EE,
Vooa i T Voo, {HIEZA L 0.3V,

= ADC I DAC FUFEEE, mlf AL A2 2% s R %45 22 ADC/DAC 51 Vrer+ | Vrer-o
WRAEAF I E L, Vrers AT B R Vooa 5111, BESNESHERE, MBS B ERTEHETES
%% 7 14-2. ADC F A\ 5/ BlE X % 15-1. DAC G/, Vree- FHEREZE Vssa 51, Vrer+ 51
AFAET AT 100-pin #3 b, TMIFE 64-pin B /DS HE AL, FHAMOEERES
Vooa il Vssae VrerAXAFET BGA176-pin 1 BGA100-pin £13% I, 7EHfhki2s 8, Hpy¥pis
A Vssao

1.2V HEE,

1.2VHL I A Cortex®-M4 N %12 4. AHB / APBAN% . £ 18 A1Vop / Vopal® [FAPBHE [ 4542
B, H1.2VE R EHE, PORKAEL. 2V L — N AP, BA5EsE, aREFEAN
TR g R, R E AN, 25— HHATWFISKWFESR 4, @& @ik NiZ4 H
B RTRXITHTEAN L, HAEDLFET TR,

RWBE
B2V B TAEAE R URA . ELATIF T 2AhThAE, RGN Brokah i, o s deah
RFERATLL T 55

PRGN B NIRCLI6MELHXTAL .
¥PMU_CTLAAA 25 IHDENE 1, fdifg m sk sl .
EFFPMU_CSFH 72 MHDRF#E B A7 .
¥PMU_CTLZH /745 FIHDSE 1, H4LDOY)# 2] i= SR B A x.
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B ZEfPMU_CSHAF2HIHDSRFU: B AL, HEAN B IREhE
B EESIURES.
FEIEFEIRCI6MERHXTALYE N R GiI 8 5, 7T DLk ¥ PMU_CTLE 7 #% W HDENHIHDSIH01&
H R, M RGUE HIREEHEIRAE R, K4 F ahiB H s ks it

3.3.5. B B

RGEENM K HIFEE NG, GD32F4xx MCUAL T4 ThFe k4 H A IS A b T Btk A o SEEl A
IR DIFE R TV =H . B8 R %G8 (HCLK, PCLK1, PCLK2), & B Al F i #h 5 f i b
AT PMU_CTLZ /7 24 ILDOVS K it B LDO%i i Ha [ . LDOVS H A fEPLLIE 5 it T A4 1)
DIRCE, 7EPLLFTFFRS, BEECE FILDOM: H R A 29 FHRIKEN 1.2V R . 4PLLIC AR,
LDO# AR A U SRR B 1.2V ok, = Fhg B aUrT DASR B AR I DG, EAT 12 BRI
B, IR B R ARASE ORI AR LA

FERRAR S

HEAR A 7 5 Cortex®-M4 [ SLEEPING A 2UAH X B o 7EHEARIE T, U 5% /4] Cortex®-M4 1) £
WA NEIR A G, R B Cortex®-M4 R G2 il 27 /£ 2% 1 [fISLEEPDEEPA. , FFHUT —%
WFIEWFEFE 4RI AT o S AR AR 2 i PATWFIHE 23 NI, AT AT W0 T AR i R 4t
T R B R A X 3 I PATWFE R A 3 (1), A7 note i = 140 T AR 22 458 (4 RSEVONPEND
N, AR TS T AR R4, 15 2% Cortex®-MAK AR T . BT o R 28 7E AN BR o ik -
THFEIN 1], 1255 2RI 75 1 ngte o () g o

Hi#ECortex®-M4H1SCR (R G 45 I %717 2% ) HISLEEPONEXITHL, £ PR BERR i AL A 3% -

B Sleep-now: WIRSLEEPONEXITA#ESE, — HHATWFIERWFESSE 4, MCUSLR[EA i
RS 2

B Sleep-on-exit: WIRSLEEPONEXITAI#ENL, 550 M ARIE Sa 20 ) vh b ab B 5 BT
J&, MCUSZEPHE NHEARA .

TR BEIRAR

REHEARIE N Cortex®-M4 [f) SLEEPDEEP AR . TEVRFEREARAE T, 1.2V 85+ 1)
B P 43551, IRC16M. HXTAL & PLLs 4425 F . SRAM HIZ5 1745 H 11 Py 725 9t
B o 45 PMU_CTL %7474 1) LDOLP {7 fAC &, A LDO TAETE I B A Bk T FERL 2.
HENIRE HEIRAR 02 AT, 26k Cortex®-M4 R4 %7 745 SLEEPDEEP & 1, FiERR
PMU_CTL #1723/ STBMOD 17, #RJ5 44T WFI B{ WFE 54 Bl ] #E A\ I R BEHRAR 0. dn 5
MRS A2 T8 I BAT WRI F8 23N, ATk B EXTI 16 W7 0] LUK 28 G5 D IR T Rl AR A 5 e
it 0 SRR A2 B I AT WFE $8 4N, (R H EXTI ] LUK R G0 IR JE i
IRA A e iE (st SEVONPEND 5 1, {FfRE EXTI KWl nl IR 248, 1§2%
Cortex®-M4 AR F M. NIEE H IR E R U, IRC16M #ik R e N RGN el . iEERE, W
R LDO TARTEARIIFERL, T2 M I 575 20041 (1) SE B B ]

TEREHEIRAT, IR E PMU_CTL %7474 /¥ LDEN, LDNP, LDLP, LDOLP fiinJ LA
NI ARIKE AR AR RE ), KR
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IEHFIRE) | IEEDIFE: K PMU_CTL 277251 LDEN 7L E v 00, R B MEAR AR A5t TARLE
IEH R T . % PMU_CTL 254725 LDOLP i 0 7J LUM# LDO Ab-F 1E 5 ThFes X

IEH IS [ ARIhEE: % PMU_CTL 27243/ LDEN A7 E A 00, TR FFBEIR B Gt TAEAE IE
WIRSE AT . % PMU_CTL % /£%81¥) LDOLP & 1 7] LM# LDO Ab-FARIh#Er .

IR [ IEF Th#E: K PMU_CTL Zif7£#5 /1) LDEN % & Jy 11, LDNP & 1 A LLHE VR R
IRAR LIRS R . % PMU_CTL & /7210 LDOLP i 0 A LUM# LDO Ab-F 1E# ThaEi = .

RIKEN [ {RIh#E: ¥ PMU_CTL & /74311 LDEN ¥ & A4 11, LDLP & 1 7] DAHEN VR BEAR
BRI R . K PMU_CTL F/2%51 LDOLP & 1 wJ LME LDO 4T Ih R .

FRRIRBD: K PMU_CTL &7 47231 LDEN BE Ny 00, I LIRS s0R AN 2 A AR (R AR L 5

R N TR NIR FEREIRIE S, ATA EXTI & LIRS (FE EXTI_PD ZfA#H) M
MISKRANEAR ELT LT AL, 5% 2 6-3. EXTI IR, N, T2 BBk i I B IR A
SRR 1 4k ST T IR -

R

FEWLBE UL T Cortex®-M4 (1) SLEEPDEEP #s0SLHLN) . fEFFAUBT, A 1.2V 3450
fZikfteE, [Fi LDO AI4LdE IRC16M. HXTAL Al PLL B &4 oc i . #ENFRHUR AT, 268
Cortex®-M4 Z 4ifi il a7 {7 %4 1) SLEEPDEEP {i & 1, FKf PMU_CTL 271783/ STBMOD fii
#H 1, FiERR PMU_CS 47451 WUF i, S8)544T WFI 8L WFE $§4, RGuiE AR,
PMU_CS #FFf##: 1) STBF ALRE&FR R MCU £ 5 Sk AU . R A DY AR BE YR, £
ik H NRST 5N E AL, RTC M EAE, B35 RTC R AFH/F. RTC [Wet#/;. RTC
I B B RTC el #F, FWDGT 4z, WKUP 5] _ETHE . AU AT DUk B R AR
MIDIHE, (HMEBERT AR, 55, — BRI, SRAM Fil 1.2V M2 288 (PR T 4%
#» SRAM, 4 BLDOON EAfilf) MNAEE SRR BBV AR, k4 EBEN, BAr
2 J& Cortex®-M4 M 0x00000000 i JF- 444404745 A1

R 3-1 FHRK S

R BEHR TR P B R bl
1. S5 1.2V IR TS
- 1. JCHH 1.2V RIS AL
iR X% CPU 4 " 2. =M IRC16M. HXTAL
2. <M IRC16M. HXTAL
F PLL
1 PLL
Fria CE% s R I AR
R CGERTEE 3 - T o
LDO & o 3 IEH RSB R B A K]
IRBN LD
W)
SLEEPDEEP =1 SLEEPDEEP =1
BE SLEEPDEEP =0
STBMOD =0 STBMOD = 1, WURST=1
HEAFES WFI 8 WFE WFI 8, WFE WFI 5 WFE
FiEiE WRIL A, WHE | #Z@iE WRLEEA, KE EXTI 1. NRST 5|l
i~ e v T 3 R I R A AT A BB m e s 5 S 2. WKUP 2] 4
FEEid WFE #EN, W] | WEE #3EN, kB EXTI K4F 3. FWDGT Efr
AT (B Al gt (5 SEVONPEND = 4. RTC
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TN LDO MR [a]

B REEAR R SRR Gl
SEVONPEND = 1 fiff] 1T AR R
T BRI
IRC16M Wit (1]
AR SEIR 7 R LDO &b FARINFER K, AP

EE: ERPUWERT, BT NRST 51, BlE N RTC IhEEM PC13 F1 PI8, F{E LXTAL &R

5| I PC14 f1 PC15, {68 WKUP 5|, HABFTE 110 #kh T miHs.
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3.4. PMU #7758
PMU Z:Hbidik: 0x4000 7000
3.4.1. I FRE (PMU_CTL)
Huhk{w#%: 0x00
SAI{E: 0x0000 CO00 ( MAFHLAFE 2 e i fi &2 1)
LA A LIk (1640 s (3247) Vil .
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ 1R ‘ LDENI[1:0] I HDS ‘ HDEN ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ LDOVSJ[1:0] 73+ I LDNP ‘ LDLP ‘ 1Red ‘BKPWEN‘ LVDT[2:0] ‘ LVDEN ‘STBRST‘WURST ISTBMOD‘ LDOLP ‘
rs w w w w w rc_wil rc_wl w w
LA, 2 R
31:20 {R ¥ DAURFF R AL
19:18 LDEN[1:0] IREEIRBE AT, RIRSh Ul R
00: 7EIREHEMREZNT, 2R RIRSIEI
01: &84
10: 1%
11: EREEAE T, (EREKIRBIRE
17 HDS TR IR ) e 2%
i IRC16M BX HXTAL 1N RS 8, 24 HDRF i B0, K ZME 1. %
Mg B RGN RIS ] G 0, AT 75 IR H VR FE RERR B B HDEN
Wi O W F RS ARG 0.
0: WA =B Y e ds
1: ARSI Heas
16 HDEN e IR B A
M ARG BN IRC16M BY HXTAL B, Zf BB . RSB H IR REIR A 2
BF, 1A B B A
0: ZAH miRah AR
1: fHRE = IR
15:14 LDOVS[1:0] e LDO #ith

78 PLL SKHIRY, Xeefy AL E, /£ PLL {ffE)5, LDOVS B MEE. W
BE PLL 5CH], LDO % i s A btk

00: fRE (LDO fiy i BB

01: LDO fij I Ha R AR =

10: LDO %t b i gt
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11: LDO %t v H s A X
13:12 3] IR FF R AR -

11 LDNP ffHIEH ThEE LDO B, TAEFERIRAN#E
0: f§i [ IE%ThEE LDO B, TAELEIEH IKShEE
1: {fHIE# Th#E LDO H LDEN Jy 11 i, fRIKzhHE sk fdihe

10 LDLP i MK TH#E LDO B, TARTEMRIRENHE
0: f# FMKIL#E LDO i, TAEAE IE#IRFNE
1: {FAMEII4E LDO H LDEN Jg 11 i, {RIRE)HE R a1 fig

9 Tred WIRFE R A -

8 BKPWEN HF ISR
0: ZE1EXT & I i F A7 4 10 5 ) i)
1. SRVFR & O A A4 5 ) i)
FALZ G, AT A 485 A7 4 1K) 5 U5 o) B A AR 1k o A 75 X0 % O S A7 AR S Uy
i, FTFIZAE 1.

7:5 LVDT[2:0] I BT ASE U 2% B
000: 2.1V
001: 2.3V
010: 2.4V
011: 2.6V
100: 2.7V
101: 2.9V
110: 3.0V
111: 3.1V

4 LVDEN R H IR AS I 2%
0: % PRI HeL FAGE I 5%
1: FFJEK H R AG I 2%

3 STBRST FrbR £ B AL
0: JCRM
1. BAfehlbed
BZAL, MHZGRIE O

2 WURST LY TN =X DA
0: i
1. AT &
BEZAL, MRZRE O

1 STBMOD RS
0: 4 Cortex®-M4 it X\ SLEEPDEEP #0, Z %53 NI B BEAR A 2
1: 4 Cortex®-M4 it X\ SLEEPDEEP #:ixi, RS AR,

0 LDOLP LDO & IhER
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0: HRGHENRERENRKER, LDO J51EW TAF
1: HRGENREREIRE N, LDO #E K IhAERE

3.4.2. IR R RS EHFFE (PMU_CS)

Hihikfm#%: 0x04
EA7{H: 0x0000 0000 (M FFALFE R Ml 5 A E A7)

A A ] LRSS (16460) Bl (3267) Vil

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R LDRF[1:0] | HDSRF ‘ HDRF ‘
rc_wl r r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LDOVSR
[F3e] TRE BLDOON | WUPEN TRH BLDORF | LVDF STBF WUF
F
r 1\ rw r r r r
DLIALIR, 2K R
31:20 TR WARRF A
19:18 LDRF[1:0] IR A AR 28 bR &

FEGRBERERRAE N, H LDO AL TRIRA A, XL i fF 1 B . AR X B L
11 " PAE 0.

00: VRFEMEMRFT, i@ akahis

01: frE

10: &%

11: REIERAT, (RIKENE

17 HDSRF e WR BN ¥ s il 2 b
0: BEIXBNYIHas Rt
1: EWshUIHe et

16 HDRF T IR BN £ L b
0: HIKBIAB
1: =R

15 ] AR ALE

14 LDOVSRF LDO H Rk Bt hr &
0: LDO HEik#E A%
1: LDO HiJEik#Emiss

13:10 ] AR ALE

9 BLDOON F B &4 SRAM Hi [ ik % 5%

izAr A EAL TR % SRAM HUR IR T 6%, i T-7EITT Voo I /47 % SRAM
FEE . =W Voo WiT, [RIRHZAIEE 0, &6 SRAM HEHREG & B k.

85



Z

GigaDevice

GD32F4xx F 1 Tt

74

WUPEN

TR

BLDORF

LVDF

STBF

WUF

0: ®M%&Y SRAM Hi ik 2%
1: JFE &4 SRAM Hi ik 2%

WKUP 75| Jing: B G

0: <M WKUP 5| fijine 2 oh &

1: JFJE WKUP 5 s ig oh &g

1% WUPEN 7E#E NS B2 BT B 1, WKUP 31 - THE S8 RGN A it
Mg, T WKUP 3] B9 BT 2 WKUP 5] I 5 e B oSN TRkl 24
BALZERNE, SRANNREARE, GRS g .

IR R A -

F AR R R P AL R
0: FANIf L FE A AR
1. A0 slkf e AR A2

(R T

0: XA RSB (Voo BT %521 LVD BIME)D
1: RHEFHAHI (Voo Z T 8K T LVD B
R LVD Wi e AR A

FEHLER &

0: BA BN

1. WAL

A A GeH POR/PDR 2l g % & PMU_CTL #7745 1¥] STBRST AkiE %

M BE A

0: WA SO e L =14

1: K E WKUP 5| J|ia RTC Mefig g4, 4 RTC 2 NHEMF. RTC et d:.
RTC I [a] B 15 RTC Wit .

%A A B POR/PDR il ¥ & PMU_CTL 7785 #) WURST fi ki % .
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4. AR BT (RCU)

4.1, BArEH B (RCTL)

4.1.1. &/
GD32FaxxH M dE = Fabi T . iEE N . REEAMEME M. BIEE A RN
AEN, ERR T &I ITE 25, RS EA0ME R T SW-DPH2 i 22 &t bl 4h
LY, AIEA T NRANEIP. SRS Ak A S XRS5 D
ORI R B R . 5SS e T X e T AT ) VR4S B

4.1.2. TheEgvi B
=MY=LK A

ML RE 2 — kAR, FHAERIFEEA: 1. bH / BEEA (POR/PDR &A1) 2. K&
S (BOR EAi) 3. MU R 15 i WA A R A 887 A R AL A 135 47
aRR TR . RS AR ARG 2N EILDO R YRR A A AR 1 2V R, AR
o B PR AN TE R . AN I ] A ] 8 A A7 fih 4 S5 1) 381 41E0x0000_0004

RGRENL
BRENME— R, ARG R AL

FHEA (POWER_RSTn);

AMER S IR AL (NRST);

W OE & (WWDGT_RSTn);

MSLE B IR (FWDGT_RSTn);

Cortex®-M4 ) W i FH AT E A7 42 i 25 7795 1 I SYSRESETREQAZ B1" ¢ SW_RSTn);
F P ik % 7 1 A7 #5nRST_STDBY £ % B 40, I Ha#k AR HLAL X i o4 7= 248 & Ar
(OB_STDBY_RSTn):;

B Pk A A B nRST_DPSLP & & A0, JF H 3t N IF & R HR A 2
(OB_DPSLP_RSTn) .

ARG RN AR T SW-DP R 88 1% i 3g 2 AN HARER 2y, EFR AL FRES N A AR BEIP
ARG RN R SRR — N EALE (SMBEA L) #REA 2 /020us IR P Ik pH SE R o
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E4-1. RGEBEEE

NRST !

WWDGT_RSTnm———
FWDGT_RSTnH——m

SW_RSTn
OB_STDBY_RSTn

F/b 20 usHy
MR GE [ RGEHLL
[

OB_DPSLP_RSTn

EHrEE AL

MPUNE L —RAEN, PAAERREE A
1. W B A s 25 A7 4% I BKPRSTA N s
2. Htri i IR LA (FEVop M Vear E # P FIRTIE T, VooakVear LH ).

EE: UM ENN, BKPSRAMIEAS S E A7
4.2. I H] 86 (CCTL)

42.1. (il

ez T IR gt T — RAVEE N Eh D RE, B4 — A TB16M RCHR G #5154 (IRC16MD |
— NN EB48M RCHR T #5f # (IRC48M)  —NHME iy e AR IR 2 I 8 (HXTAL) « — 1A
132K RCHR % # if #h (IRC32K) . — /N HMEICIH e A 135 45 I 8 (LXTALD = AMBUAHFR (PLLD |
—ANHXTALRS BHUE LA . BB TR AT A% I 4h 22 i 52 FH) 8 AR A e )4 rlL IS

AHB. APBHICortex®-MAR & #VE H RS0 8 (CK_SYS) , R eIk ity i Bh I 7] DAk %
IRC16M. HXTALZLPLL. FREER %0 K i NI4T i B AR ul LLIA 2 240MHz .
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E4-2. iphid

CK_HXTAL- /20 /31 1

32.768 KHz CK_RTC .
LXTAL OSC oL @RTO
10
RTCSRC[L:0]
2 Khz CK_FWDGT
IRC32K (to FWDGT)
00 CK_SYS
x CK_OUT1 CKOUT1DIV o1 CK_PLLI2SR
+1,2345 10 CK_HXTAL
1 CK_PLLP
CKOUTISEL[L:0] el
AHB enable :| ) (to AHB bus,Cortex- g
M4,SRAM,DMA peripherals)
00 CK_IRC16M oK ST
xA CK_ouTo CKOUTODIV oL CK_LXTAL -8 = -
il +1,2,3,45 10 CK_HXTAL (to Cortex-M4 SysTick)
11 CK_PLLP FCLK -
(free running clock)
P APBL CK_APBL
CKOUTOSEL{1:0] scsio] $——  Prescaler — PCLK1
g +1,2,4,8,16 60 MHz max to APBL perpphefals
pheral enable
16 MHz CK_IRC16M TIMERT 23450,
IRC16M

11,12,13 240 MHz max oK TIMERx
AHB CK_APB1 x1
oAl | CK_SYS Proseler  |_CKAHB X2 or x4 TIMERx enable to TIMERL,2,3,4,
240MHz max | .15 510 [240 MHz ma 56,11,12,13

CK_PLLP

APB2
$—  Prescaler
+1,2,4816

CK_APB2

PCLK2
o APBZ perpherals

Peripheral enable

PLLSEL TIMERO,7.8,
9.10 240 MHz max
CK_APB2 x1 CK_TIMERxX
{/psc] cTe X2 0r x4 TIMERx enable to TIMERO,7,
= ADCCK[2] 89,10
ADC

Prescaler

2,468 CK_ADCX toADCO,1,2
48 MHz CK_CTC o0 40 MHz max
IRC48M CK48MSEL Prescaler
PLL48MSEL +5,6,10,20
1 CK48M

Peripheral enable

to USBFS USBHS TRNG

) CK_I2Sx
Peripheral enable 0125

veo J 12SSEL 91
= %
EX [ A

PLLIZS | 9J
I}g 12S_CKIN

VCo)
B
[
PLLSAI

> CcK_TU

Peripheral enable o TU
CK_ENETTX

Peripheral enable —i ) 10 ENET X e

) CK_ENETRX
EMiPHY Peripheral enable 10 ENET RX
CK_USBHS_ULPI
Peripheral enable to USBHS ULPI

CK48M

T o i as o] CARC B AHB. APB2 il APBL Ik ¥ £ 4% . AHB F1 APB2/APBL Ik 1) £ =i )
4314 240 MHz/120 MHz/60 MHz. RCU @il AHB Hf# (HCLK) 8 43 4iif5{F A Cortex %
el 3% (SysTick) HUAMESIHER . @ik xf SysTick M AR TFAS R E, nJk#F Lk
BPEl AHB (HCLK) B #i{EN SysTick B £

ADCHT 8 HAPB2I 4422, 4. 6. 80 #HE HAHBI #1425, 6. 10. 204043515, EAT&E
W EADC_SYNCCTLA £ 45 FIADCCKAL KL #£ .

TIMERH & FHAHBHE 81 70 553K 15, ‘& 14K 7] LL%E T CK_APBX. CK_APBX[1J ¥ fi5 8.CK_APBx
IVOfs . VEANS B2 % RCU_CFG1 A 72 M TIMERSELA: .
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USBFS/USBHS/TRNG/SDIO (] i} 4 1 CKA8MIS B 32 it . 38 i il B RCU_ADDCTL %7 17 2% 1]
CK48MSEL Jz PLL48MSELA 1] LLEFPLLQHT . PLLSAIPH] £/ B IRC48MET £ iy CK48M
AR B R
I B USBHS _GUSBCS# A7 28 IEMBPHY /., USBHS ULPIf# i &h AT L& $E i 4hEEULPI
PHY i 4 5 CK48MI #h 423t
CTCHf £l HIRCABME £ {lt, JEIFCTCHIT, 1] LASZIIRCABME ok FE (1) B Bl 1% .
I T 15 B T B 2 7 28 RCU_CFGOJI2SSELAL, 12SHT #h Al Lk £ i PLLI2SRI 8 8¢ 456
12S_CKIN 7| 4 NI Ep 4t
i@ % B NP B A7 AsRCU_CFG1HIPLLSAIRDIVAZ R, TLIR 4 a] DLk £ HPLLSAIR 4
2. 4. 8. 1673 JilfAlL,
L B SYSCFG_CFGL1H 72 IENET _PHY _SELAZ, BLAMTX/RXI 4 a] LLik £t 4 51
il (ENET_TX_CLK/ENET_RX_CLK) # AKHEhfft,
JE B RCU_BDCTLA 728 IRTCSRCAL, RTCHT#h AT LAk #E HLXTALR 8. IRC32KHT &
BHXTALR 81 /)2-31 (HHRCU_CFGO%F 7 22 FIRTCDIVAZ I fE v 52 ) 43 A fik . RTCH ik 4%
HXTALK (1) 73 SO i BhE IS, 1.2V INRZ B R S e, B R 1k . RTCHE i
IRC32KHF B I B YR S5, 4 Voofs LR, BFERE4 1 . RTCH Bk BELXT AL £ 5 I B
J&, Voo fIVear#lifi FLET, B BioRE4E 1k
MFWDG A s, FWDGH £ 5 il 126 45 tH IRC 32K £ il Ay i 2l

4.2.2. EERE
B 4332 MHzZAMB S ARG & (HXTAL)
B N#616 MHz RCIR#% 4% (IRC16M) ;
B 4548 MHz RCIR#% &% (IRC48M) ;
B 32,768 Hz/MHGH f AR % 45 (LXTAL) ;
B 632 KHz RCHREH %% (IRC32K) ;
B PLLA P IEHXTALEIRC16M;
B HXTALK#h B 2s.

4.2.3. ThRE UL

AR R R AR IR G A i B (HXTAL)

AFI32MHZ ) A1 B vt 8 i VR IR 3 8% T 0 RGeS B SE ORI Bt o 1 A 5 S R ) it AR
ZRUSEL T N HXTALF) 51 I 4 o R 1A T4 14 &80 Ft EL R P 0 ZBUAR 90 T 32 8 PO IR 99 8 R TR 5
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El4-3. HXTALKH4HR

OSCIN oscour

Cl—— c2

HXTAL $E A7 % % 7] DU L 3% B 35 6 2577 88 RCU_CTLIIHXTALENAL 3K 5 shak e 41, 7635
T AERCU_CTLH HXTALSTBAL I RAB R AT il 4k % #4215 O ARE « BN, B 2K
— LB AE AT B B A R R B S o 3R AN S TR A 1R B TR A R AR5 4 1R ) Bl ] 2 HXT AL
BFEh e 5, WA TP B 27 A7 28 RCU_INT H (R AH B W {5 e 7 HXTALSTBIEAL#E B 17, F 2
FEAERARL W T, HXTALR B AT LA B4 A & G B s 5 PLLS B

1% ) 2747 28 RCU_CTLIHXTALBPSHTHXTALENAL B R LA B A i o 55 i 2. BR
AR, 554 0SCIN, OSCOUTRFFEZIRE, W1 44-4. ZFEEHEF FTHXTAL A/ BFIEFTR
BEIsE, CK_HXTALZE T-BXEHOSCIN 1) &M st 4t

E4-4. FEEAR THXTALK 4R

OSCIN oscour

—EAQ >

G Il

H#S 16M RC #R¥ 28080 (IRC16M)

W HL16MHz RCHR % 45 Bl , HIARIRCLOME £, A L6MHz¥[E i, &4 I 5 CPUER
WIEFEHACN RGN #HR . IRCL6M RCHRY; #% REWE 7L AN 75 LLAT AT AN 2 1) 26 10 T 9 FH P 4
PEREAR AR AL B YR . IRC16M RCHR; 48 7] LUE I 5 B ¥ 27 /748 (RCU_CTL) Hi
IRCI6MENMEH 2 s A1 5 1 o %4 47 77 28 RCU_CTLH IRC16MSTBAZ K45 R IRC16M A #F
RCHE # & T R E o IRCL6MIR T #5 11 ) 2 B F] L HX T AL it (A 9% 35 4 2 B 0 o a5 v W 2 A7 4
RCU_INT H (¥ AH B i i fEAZIRC1I6MSTBIER: B 1", TEIRCLI6MARE LAJG , K 7= A= — AN it
IRC16MI i th ] F 7 22 48 b Y sl PLL A N B 4k

L) SR UEIRCIGMB BT RS B, (H2 & RS B A LU HXT AL Bh B 22 . P AT DR 75
SR IREE AR RS PR 1 B A I B A S R SR B

A RHXTALBE PLLAGE S 9 R G B, O 1 S R BE /N 22 48 IR P MR 5 52 A et 1)
RGN R PRI QAR e BN, R 2> 9 IRCL6MIN B /1 9 R GE it ol

91



Z

GigaDevice

GD32F4xx F 1 Tt

B 48M RC R 230 4F (IRC48M)

M &% 48MHz RCHE % #% I &b, ] AR IRCASM I 48, 411 5 48MHz 19 & & #i %, 41§ H
USBFS/USBHS/TRNG/SDIOE T, IRCA8MIE 7 #% £ AN 75 AT A A 23 - I 26 AF R A -
AL T —Fh A AR A P JRILFE . IRCA8M RCHR ¥ 2% n] LLE L % B RCU_ADDCTLZ5 /7 #%
] IRCA8MEN {7 #% J&i 3l Al 5< 4] . RCU_ADDCTL % 17 %8 ' ] IRC48MSTB iz Fi 3K 6 7~ N 5
48MHz RCHR ¥ 2% 2 5 Fa5E . W RCU_ADDINT 547 2% i (140 5 7 7 4 fE A2 IRC48MSTBIE#
B, fEIRCA8MAEE LA , B4 77 A — > h I . IRCA8MIN £ ] f )y USBFS/USBHS/TRNG/SDIO
PR

L) & KRUEIRCASMET BT RS B, (H A2 RS FEAT ARG RE . R A USBAR B 75 22 ) i
AR D520 FE48MHZ+1% . CTCHE CERAL T — R 4F B sh3 AT 3h & B 1 Th 58K IRCASMES £
R B T AR .

HiMF (PLL)

HFAE=ZANNEYAEIR, PLL. PLLI2SHIPLLSAl. PLLPI & Al it N R S5 (AT
240MHz) ,PLLQH £ 7] LA AHUSBFS/USBHS/TRNG/SDIORR L ()i 5 i . PLLI2SHS 4] A
HONI12SHEH I B . PLLSAIT] LS N CKA8MEL T LIASER (1 I £

PLL A BL3# i 1 B RCU_CTL % 77 2% 1 i PLLEN A7 4% J5 0 #1 ¢ 1] . RCU_CTL 2 17 % H 119
PLLSTBAL AR AR /R PLLES B2 A5 A5 5E o A RRCU_INT %5 4725 H (11 AH B o 167 {4 G A PLLSTBIE
BE, EPLLEGELUS, 57— .

PLLI2SH LLiE it i% B RCU_CTLZ 7251 IPLLI2SENA # 2 8h A< . RCU_CTLZ A7 ds 1)
PLLI2SSTBA F Sk 48 78 PLLI2S I 4 /2 TS Fa € - 11 S RCU_INT 27 47 25t (1) A1 87 o B 4 g 7
PLLI2SSTBIE#; & 1’, fEPLLI2SFaE LG, W72k —/ .

PLLSAIT] LA T #% B RCU_CTLZF 47 2% 1 I PLLSAIENAL 4 & #1554 ] . RCU_CTLZF 748
FIPLLSAISTBAL A K8 7~ PLLSAIR £l & B2 . WIRRCU_INTZF 77 8% 1 A AE B A 743 B8 47
PLLSAISTBIE# & 1’, fEPLLSAIFEE LG, ¥k — i,

241t \Deepsleep/Standby 5 3 5l F HXT AL WA #3460 21 i BH 28 B CHXT AL BHAH 0 1) Fa
AR, X = ERPLLE B S .

SMEMRIE Sk dR T A% i B (LXTAL)

LXTALE —/MiZe h32. 76 8KHZ 1 &M B W o (A B B U MR 2% o & Sy SEi B el Pl B ik — /MR
e HoSrRs v BB . LXTALIRZ #8 7T LLIE L 1% B & gz il 57 47 % (RCU_BDCTL) H11#)
LXTALEN AL H 5 2 A1 OC T o & 4 385045 1] 5 47 28 RCU_BDCTL H (1) LXTALSTB fiz. H >k 455 7~
LXTALR b2 75 58 o 21 5 o W 25 A7 28 RCU_INT H (KA R Hh B fd e 7 LXTALSTBIERE & 1°, 78
LXTALTEE LG, #4774 — A .

B & 1% 1) Z5 77 28 RCU_BDCTLIILXTALBPS FILXTALENAL B 1" AT DLIZE 35 A1 30 B b 5% 4% A
Ko CK_LXTAL5i%EF|OSCI2INM AN B {E 5 — 5,
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B 32K RC k& 250144 (IRC32K)

IRC32K N #IRCHIR 7 s B Bl 4H 4 — MR THFERH BRI A AR €2, & IR BP0 K132 kHz, Jyliar
BT 1A TSI I A e B S AL N B o IRCI2KER LA Jl AR PR IR B, DR AN 75 EEAMET #3471 IRC32K
RCHR % #% v] LU i 15 B 52 A7 IR/ Bk 25 77 2$RCU_RSTSCK 1 [{IIRC32KENAL# 3 5 155 1

FALYR Bh 25 7 28RCU_RSTSCKH [HIRC32KSTBAL K AR/RIRCI2K I 4 & 75 U fa i -
BALYRI R 27 A7 45 RCU_RSTSCKH R AH B H Wi A IRC32KSTBIE#; B ‘1', fEIRC32KE: &
PUE, H#r=tE—/ .

REGH48 (CK_SYS) %

ARG ENE, IRCI6MET 8 BRI BN CK_SYSHIRTER, AR & % 47250, RCU_CFGOH [
RGN e As e o7 SCS AT L) ¥ R G845 WHXTALELCK _PLLP. 4SCSHIMEM A, RGN
Bk A5 R R (R I YR Ak B8 AT E BRI 1) BRI PR ASE o 2 — NI B R A B R I PLL
[N RGBT, TR A RERE 1L

HXTAL 4P 5158 (CKM)

W B A AE A RCU_CTLH B HXTAL o A5 582 CKMEN,  HXTALT] DA BRI B 40 2
Ao ZINAELAEHXTALE SR S R iR, EHXTALEE L G251k, — BB HXTALK
W, HXTALK EZh#2EIE, hlra /7 2sRCU_INT I HXTALR e BH 2 b bR 2547 CKMIF K
B, FEAEHXTALRRR S o XA 5] A/ o W Cortex®-MAFIAS 1] BE ik H TINMIAEE . 4
BHXTALYIENE RS aPLLII B, HXTALHFAR (L L BIRC1I6M A R Gkt 45 H PLLY
SR

b B HH Zh g

i pd it T it e A 32kHZ £ 240MHz (1B B o 38 3 152 B I i B 27 47 %50 (RCU_CFGO) H 11
CK_OUTO 8 i $247 I CKOUTOSEL RE WS AN A (1 B {5 5 o HHRLKIGPIO 5| IS 1245 Fir
B RS P TIBEIIO (AFIO) Ak H I £ B 8545 . CK_OUT LI i Hi Yk 9% 36 1ok 152 18 Iof
BRI E 75 A7 #¥RCU_CFGOH f{ICKOUT 1SEL 7 35 S8

RA-1. BB B OB BRI

i B O I SR IRE AL fief B3R
00 CK_IRC16M
01 CK_LXTAL
10 CK_HXTAL
11 CK_PLLP

RA-2. BRI LI PR

B Bl 1 O BRIREE R AL fif iR
00 CK_SYS
01 CK_PLLI2SR
10 CK_HXTAL

11 CK_PLLP
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BT ERCU_CFGO% 723 FICKOUTODIVALEE, 7] I CK_OUTO% H B i B A5 42 LL 451 4
Hi, BT PEIRCK_OUTOR H A% .

B ERCU_CFGO A7 #3 ({ICKOUTIDIVAZI, A LK CK_OUT L4 H i B (¥ 454 42 b 31 53
P, BT PEAIRCK_OUT L% 41 .

RTC i &l &

RTCHF B () =Rt i : LXTAL. IRC32KAIHXTAL £ [(12-31 404 Giliid it ®RCU_CFGO%F
FERIRTCDIVAIIE) , 7] LUEE TIMERSHIN EATZE . F ] DURRYE V15045 21 1 B e A 2 1
BRTCHIBASLF 1M H 58 . 145 5% 2 %5 TIMER4_IRMP 75 17 %% [t CI3_RMP {1 LA J¢
TIMER10 IRMPZ 1745 ITIL_RMPAL .

PR s il

TR IEIRAE [ 5 72 28 (RCU_DSV) 1) DSLPVS[2: 017 38 1] LAFE i) 1. 2V 78 1% i e AR A
%

RA-3. BREEHEIRAR T 1.2V B i #%

DSLPVS[2:0] HERERREE (V)
000 g E
001 A {E-0.1
010 A 1E-0.2
011 HE1E-0.3
100 ~ 111 TR ER

RCU_DSV 77 17 %% 1 B V5 fit B 27 77 %% (RCU_VKEY) f£#7. R H £ 5 0x1A2B3C4D %
RCU_VKEYJ5, RCU_DSV# {74 RE#H S5 N .
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4.3. RCU & 5%
RCUZ M HE: 0x4002 3800
4.3.1. B4 EFFES (RCU_CTL)
HiikfmFs: 0x00
HAifH: 0x0000 xx83 XE /R A E X
GEAAR A LR T (81 R (16h) 5T (3261 Vil
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PLLSAIS | PLLSAIE | PLLI2SS | PLLI2SE PLL HXTALB |HXTALST| HXTALE
R PLLSTB 1R CKMEN
B N B N EN PS B N
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IRC16MS | IRC16ME
IRC16MCALIB[7:0] IRC16MADJ[4:0] R
B N
AL, 2 i
31:30 R DARFFEALAE
29 PLLSAISTB PLLSAI %2 e br &AL
fili B 15k 2 R PLLS Al H i e 2 5 Fa 8 45 H
0: PLLSAIFKFE
1: PLLSAI O\ fasE
28 PLLSAIEN PLLSAI {ifig
WA B AT B E AL,  2450E NI FE R IR Bl A M LA 2 o A4 A7
0: PLLSAI# 5% H]
1: PLLSAI #3771
27 PLLI2SSTB PLLI2S )4 5E b &AL
fifi 4 B 1ok R R PLLI2SHa He i i 2 75 88 2 45
0: PLLI2SHFa5E
1: PLLI2S e
26 PLLI2SEN PLLI2S {ifig
WA B A EE AL, 2453 NI R R AR B A M LA 2 H A A7
0: PLLI2S# <M
1: PLLI2S #3T7F
25 PLLSTB PLL B e e A 7

i B 10k e 7n PLLA HH o o 75 e 15
0: PLLAFE
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24

23:20

19

18

17

16

15:8

7:3

PLLEN

TR

CKMEN

HXTALBPS

HXTALSTB

HXTALEN

IRC16MCALIB[7:0]

IRC16MADJ[4:0]

TR

IRC16MSTB

1: PLL OFE

PLL {fige

BAFBAIBENL, HPLLI BN R B A RER AT 243 N TR P R AR B
R BT S A7

0: PLL#E M

1: PLL #4TFF

W IRAF R ALAH -

HXTALI g i 12845 g

0: 251 iH4 ~ 32 MHza AR 28 (HXTAL) I 4 i 1H 25

1. ffifem#E4 ~ 32 MHz R AR 28 (HXTAL) B i pi 2%

B Ao 0 B HXT AL 48 BHL 28 7EAR Bl i RS I, A B Bl D) 46 2R e it e 3
IRCL6ME Bt PR J5 R R GUHT B ) 77 0 LAR Ul AMBE AL, LHEAL, BAHE
CKMIFfiz .

T (EREHXTALK Bl tlas LUA, AR AR ZIRCI6BMENAPIRES, HEhfERE
IRC16M 4

ARG (HXTAL) A s g A i
RATEHXTALN HORHXTALBPSH 4 ] 5
0: ZEIEHXTALS B

1: f#fE HXTAL 57 # 4580 HXTAL % A 25 14\ B

EE AR A (HXTAL) i Bl e dn & 07

T B R AR R HXT AL 3 88 o2 75 88 i 4 H
0: HXTALIRY & K FE

1: HXTAL k% # O faE

il SRR A (HXTAL) fiifg

WA B BE AL, WRHXTALRE0E A R G BB MPLLE £ 08 R Sul £,
HAMCAPLLEA NI, 2T AR R AT 3R B BEAR S R MU A 0 1 3 R
i

0: 4 ~ 32 MHz & IR IR T A < 1]

1: ik 4 ~ 32 MHz kRS s 4T IF

W 16MHZz RCHR ¥ #s AR MHEAH %5 47 8%
L B BNk ax sy

P95 16MHz RC i35 %5 I b 7 %

XL B AL, B &N IRCL6MADJ[4:0] £ 35 ¥ 24 /i {5 i -
IRCLEMCALIB[7:0] 5038 [ ME . fe 2% A B 1% % IRC16M £ 16 MHz £ 1%.
WIRGRFF AL .

IRC16MP i 16MHz RCHRE % Sfa s AL
il B 1R FE R IRCLEMIR 3% w3 I & 75 48 52 A5
0: IRC16MIR% 2 £fasE
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1: IRC16M ¥Ry #s CfaE
0 IRC16MEN W 16MHz RCHR Y, 214 g
BAE B AL EE A, WRIRCLI6ME B EN RGBT, %07 R REW B AT . 24 IR I
MREAS PR ZGR [, 854 CKMEN B A7 5 I F1E R Zii 8 T HXTALYE 3 2% & A= e
B, A7 A B LR S SIIRC1I6MYR ¥ 4 -
0: W16 MHz RCHE % 284k ¢ [
1: N 16 MHz RC ¥E % #a T FF
432, PLL #7%% (RCU_PLL)
Wbt {w#%: 0x04
SHAi{E: 0x2400 3010
BC B PLLI 2] 225 R 51 A 2
CK_PLLVCOSRC = CK_PLLSRC/PLLPSC
CK_PLLVCO = CK_PLLVCOSRC x PLLN
CK_PLLP = CK_PLLVCO/ PLLP
CK_PLLQ = CK_PLLVCO/PLLQ
AR LIZ T (801D « e (164D 5T (3267 Vil
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ P PLLQ[3:0] ‘ fRE ‘ PLLSEL ‘ fRE PLLP[1:0] ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ R ‘ PLLN[8:0] ‘ PLLPSC[5:0] ‘
AR 2R iR
31:28 R AR FEEALE
27:24 PLLQI[3:0] PLLQ #8104 2% (PLL VCO FHH A AD
2 PLL 5% P E 3PF B A 8BS 2« X e Ak PLL VCO B 4§ (CK_PLLVCO)
39 A PLLQ %y i 4 (CK_PLLQ) - CK_PLLQ i #h ] LAk Fl/E UBSFS/USBHS
(48MHz) . TRNG (48MHz) & SDIO (<48MHz) #H 446 . RCU_PLL %47
21 PLLN f7386F CK_PLLVCO I 44T 7 ik .
0000: 148
0001: f#®
0010: CK_PLLQ = CK_PLLVCO/?2
0011: CK_PLLQ =CK_PLLVCO/3
0100: CK_PLLQ = CK_PLLVCO /4
1111: CK_PLLQ = CK_PLLVCO/ 15
23 R AR ALE -

97



Z

GigaDevice GD32F4xx FF FM
22 PLLSEL PLLE BhiF &
M BB E A, FHIPLLI s
0: IRC16MET4fk ik APLL. PLLSAI. PLLI2SH 4 (1 sh s
1: HXTALK b8 NPLL. PLLSAL. PLLI2SHS i i i s
21:18 3] IR FF R AR -
17:16 PLLP[1:0] PLLP #i 4R 4 2% (PLL VCO W )
24 PLL # 5% PR B R B A7 B % o Ix 26457 38k B 450K PLL VCO B8t (CK_PLLVCO)
3B A PLLP % 4 (CK_PLLP) o CK_PLLP i &h ] DA FIfE R 4imt o (R
it 240MHz) . RCU_PLL Z-/E %% PLLN A% CK_PLLVCO W 4hidkiT T #ik .
00: CK_PLLP =CK_PLLVCO/2
01: CK_PLLP=CK_PLLVCO/4
10: CK_PLLP = CK_PLLVCO/#6
11: CK_PLLP =CK_PLLVCO/8
15 fREE DR FEEAE
14:6 PLLNI[8:0] PLL VCO M #p 545 A 7
2 PLL #5C FIR R B A B0E F (R P SR o X7 38 F ek PLL
VCO ¥Rt 8l (CK_PLLVCOSRC) 544k PLL VCO #ir il (CK_PLLVCO) .
RCU_PLL #F47#3 ) PLLPSC 38Xt CK_PLLVCOSRC W0 #H1T T ik
& : CK_PLLVCO B $hii %y 5 4 7E 100MHz % 500MHz 2 [i]
PLLN IR 0 25035 A2 -
64<PLLN<500 (34 RCU_PLLSSCTL 2 f£#%f] SSCGON=0)
69<PLLN<500 (%4 RCU_PLLSSCTL %7 %:/) SSCGON=1/SS_TYPE=0)
71<PLLN<500 (¥4 RCU_PLLSSCTL %7 2:) SSCGON=1/SS_TYPE=1)
000000000: 145
000000001: 4%
000111111: 4%
001000000: CK_PLLVCO = CK_PLLVCOSRC x 64
001000001: CK_PLLVCO = CK_PLLVCOSRC x 65
111110100: CK_PLLVCO = CK_PLLVCOSRC x 500
111110101: ¥4
111111111 f£§
5:0 PLLPSCI5:0] PLL VCO J5i #h 5 #Fige

2 PLL B PR B B AT BE . X Se7 380 ek PLL J5EH4 (CK_PLLSRC)

Sy 8 A4 B PLL VCO ¥ i £ ( CK_PLLVCOSRC ) . PLLSAI VCO 5 i} 4t
(CK_PLLSAIVCOSRC)# PLLI2S VCO JEH £ (CK_PLLI2SVCOSRC).RCU_PLL

ALK PLLSEL A7%) CK_PLLSRC WF4ht4T 1 #iik .

VCO R 81T R 3 B L AiAE IMHz $] 2MHz 2 [1]

000000: f£F.
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4.3.3.

31

30

000001:
000010:
000011:

111111:

RE
CK_PLLSRC/2
CK_PLLSRC/3

CK_PLLSRC / 63

iH4Pic B %775 0 (RCU_CFGO0)

Hubk{mF%: 0x08
HAi{E: 0x0000 0000

GRS LY (861 B (164 =iy (3247) Vildl.

29 28 27 26

25 24 23 22 21

20

19 18

17

16

‘ CKOUTI1SELJ[1:0] ‘

CKOUT1DIV[2:0] ‘

CKOUTODIV[2:0]

‘ 12SSEL ‘ CKOUTOSEL[1:0] ‘

RTCDIV[4:0]

rw

15

14

w

13 12 11 10

w w w

9 8 7 6 5

w

3

2

1

0

‘ APB2PSC[2:0] ‘

APB1PSC[2:0] ‘

R ‘ AHBPSC[3:0]

SCSS[1:0]

SCS[1:0]

BL/LI

w

w

ey i i7p)

w

r

w

31:30

29:27

26:24

23

CKOUTI1SEL[1:0]

CKOUT1H iR 1% £

B B A sE F

00: LRGN Eh

01: #%# CK_PLLI2SR H#

10: LR SR RIR Y SR (HXTALD
11: #%&FFCK_PLLPH #h

CKOUT1DIV[2:0]

CK_OUT1 44iigs, KFEk CK_OUTL A%

CK_OUT1 HH4hi 3% 2% RCU_CFGO 2if7 a4+ 31:30 fir
Oxx: CK_OUT1 AR434fi

100: CK_OUT1 #% 2 434
101: CK_OUT1 #% 3 /340
110: CK_OUT1 #% 4 /347
111: CK_OUT1 #% 5 4340

CKOUTODIV[2:0]

CK_OUTO 4 #i%%, SKRIFK CK_OUTO 4%

CK_OUTO i e #%E5% RCU_CFGO 27 281 22:21 £
Oxx: CK_OUTO 434

100: CK_OUTO #% 2 7345
101: CK_OUTO #% 3 7345
110: CK_OUTO #% 4 /345
111: CK_OUTO #% 5 7345

I12SSEL 12SH B i £
A BB E A, FEH12S i B
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0: EFPLLI2SH H i E 12 ST 4
1: EBFEAHNFI2S_CKING| NS S AF 12 S TR 4

22:21 CKOUTOSEL[1:0] CKOUTOR sk £
H R B A O %
00: #EFENHEL 16M RC IR % BRI B
01: BRI f AR 25 B (LXTALD
10: UEFF i I AR IR G 28 e (HXTALD
11: EHFCK_PLLPH &

20:16 RTCDIV[4:0] RTC 43 i R 25
A B A BE . XA I ER HXTAL 420454 ik RTC I Rt 1MHZ)
00000: JCitf 4
00001: Joif 4
00010: CK_HXTAL /2
00011: CK_HXTAL/3

11111: CK_HXTAL/31

15:13 APB2PSCI[2:0] APB2 T/ Sk £
BN EOES, ] APB2 B 4h /0 1.
Oxx: & CK_AHB & AR 5345
100: #EF% CK_AHB Il 2 434
101: #F% CK_AHB Il 4 4345
110: %3 CK_AHB i 8 7345
111: ¥E$ CK_AHB Hf 16 404

12:10 APB1PSCI[2:0] APBL1 T4 #ii%k %
A EAEGES, 6] APBL B8P3 H 1.
Oxx: %3 CK_AHB H} 4R 445
100: %3 CK_AHB i 2 4347
101: %3 CK_AHB 4 4 4347
110: %3 CK_AHB 4 8 4347
111: %3 CK_AHB i 16 4347

9:8 PR WIRRFE A -

7:4 AHBPSCI[3:0] AHB Ti54iisk £
HIER B EIEE, il AHB b oS 7
Oxxx: 1EFF CK_SYS it AR o4
1000: %3 CK_SYS Hi4# 2 434
1001: % CK_SYS Hi4d 4 4345
1010: %3 CK_SYS Hi4# 8 44
1011: %3 CK_SYS Hi4d 16 434
1100: %3 CK_SYS 44 64 434
1101: i%# CK_SYS 4 128 4345
1110: %# CK_SYS 4k 256 4345
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1111: ¥k CK_SYS ii4h 512 434
3:2 SCSS[1:0] RGBT PIEPRIRES
AEE M EALEEE, AR AT RS B B AR
00: EF CK_IRC16M W% 1FEA CK_SYS I 44
01: & CK_HXTAL 8 {EAN CK_SYS W4
10: 34 CK_PLLP IH4f/E A CK_SYS i
11: fREF
1:0 SCS[1:0] ARG ph iz
ARG Bk RGN IR . BT CK_SYSITURIEAE A TR, R AT N 2445
SCSSHL R IRIT BH IR ) e 5 45 0. 78 IR B REAR B A LB =U R BB, DA R Y
HXTAL B 32288 [A] 3275 A 22 G I 5] ISF HX T AL B Ao 15 A0 20 0 B X TAL B B, B
HFEIRCI6MIE N R GiH 8.
00: #F CK_IRC16M Hf41E A CK_SYS 44
01: #E# CK_HXTAL B8y CK_SYS B4
10: %4 CK_PLLP W4p{EA CK_SYS i
11: 1RH
4.3.4. BB R B -3 (RCU_INT)
HudikfmFs: 0x0C
HA7fE: 0x0000 0000
AR T LUE T (80 « By (166 =iy (3261) TilA.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PLLSAI PLLI2ZS PLL HXTAL IRC16M LXTAL IRC32K
e CKMIC
STBIC STBIC STBIC STBIC STBIC STBIC STBIC
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PLLSAI PLLI2S PLL HXTAL IRC16M LXTAL IRC32K PLLSAI PLLI2S PLL HXTAL IRC16M LXTAL IRC32K
e CKMIF
STBIE STBIE STBIE STBIE STBIE STBIE STBIE STBIF STBIF STBIF STBIF STBIF STBIF STBIF
AR 2R iR
31:24 R AR ALE -
23 CKMIC HXTALH} 8 BH 28 75 2%
BE 1 AL CKMIF &7
0: ARENL CKMIF kxEAhr
1: HAL CKMIF tndEfr
22 PLLSAISTBIC PLLSAI i Fs e mh Brig &

WAEE 1 H 47 PLLSAISTBIF frEfAr
0: AEfi PLLSAISTBIF trENL
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21

20

19

18

17

16

15

14

13

12

PLLI2SSTBIC

PLLSTBIC

HXTALSTBIC

IRC16MSTBIC

LXTALSTBIC

IRC32KSTBIC

(3

PLLSAISTBIE

PLLI2SSTBIE

PLLSTBIE

1. S PLLSAISTBIF frEfr

PLLI2S g e kg =

WAES 1 247 PLLI2SSTBIF Fr&fr
0: RNEf PLLI2ZSSTBIF #R &ML

1: E {7 PLLI2SSTBIF #R &ML

PLL B gh e s &

WS 1 247 PLLSTBIF A&7
0: AEAf7 PLLSTBIF #r&EMNL

1: E {7 PLLSTBIF ARG AL

HXTAL B £ e e o i &

WS 1 Z A7 HXTALSTBIF brEN7
0: REASL HXTALSTBIF Fr&fr

1: EA{7 HXTALSTBIF #r:& 47

IRC16M I 5irfdi sE r iy &

M5 1 47 IRCI6MSTBIF b
0: AEAL IRCLI6MSTBIF frdEfL

1: EA{7 IRC16MSTBIF & A7

LXTAL i g ia e h g %

WAES 1 Z A7 LXTALSTBIF Fr& AL
0: REASL LXTALSTBIF #rE A

1: E{7 LXTALSTBIF #x&EANL

IRC32K iz e i s %

S 1 4L IRC32KSTBIF i
0: AEANL IRC32KSTBIF Fri&fr

1: HA7L IRC32KSTBIF hrEAfr

W IRRFE A -

PLLSAI Iy fofe e i e

A B AT RIS AL AT BE/ZE 1 PLLSAIRY £ 8 & H
0: ZX1l PLLSAI i #h a5 ik

1: fiifit PLLSAI e 8h % 5 H b

PLLI2S I ffa g ik e

B BRI AR AT RE/AE 1 PLLI2SE B sz Hh 7
0: ZE1l PLLI2S W 4hfase iy

1: f#fE PLLI2S B Bla i ik

PLL Ieh e Hh W fi e

BpE B AL E AR A AE/AE 1 PLLIN 4z o
0: 251k PLL WAz g b

1: fHiBE PLL I 8h R E iy
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11

10

HXTALSTBIE

IRC16MSTBIE

LXTALSTBIE

IRC32KSTBIE

CKMIF

PLLSAISTBIF

PLLI2SSTBIF

PLLSTBIF

HXTALSTBIF

HXTAL I § S & v i e

R B AR AL R BE/AE I HXTALRS #8252 o
: 25 IFHXTALR #8252 o b

1: fifife HXTAL B &hfa e Hp il

IRC16M e e Hh b fi e

AR B TR ALK AE BE/AE 1R IRCLEMIN B2 o
0: ZXIEIRC16MHT B2 & ik

1: ffifE IRC16M i A 2 ik

LXTAL gz i g

WRpE B ARG AL R B /AE 1 LXTALR 8 R 1 Ho I
0: ZEILLXTALR & fa e HF i

1: fififig LXTAL Rffa e H i

IRC32K I fa g o 7 fi g

BB ARG AR AT RIS 1 IRC 32K £ AR E Hh
0: ZE1LIRC32KHT #fa g b

1: {fifE IRC32K mHffasE by

HXTAL 4 B 28 A W7 br & 4r

M HXTALE 4 15 BH 28 B by A4 B A7
WAE B AL CKMIC {715 RR1Z A7

0: HH4pIERIELT

1: HXTAL A #hBH 2

PLLSAI I 45 5E th Wb S 47

HPLLSAIN #iF5E HPLLSAISTBIEN: % B 10 A1 B 1
WAt B AL PLLSAISTBIC friHiE BRiZfr

0: JCPLLSAIR £z e Hr =4

1: 724 PLLSAI BBl e e

PLLI2SI B Bh e e Hh b 41

LPLLI2SH #h 2 € HPLLI2SSTBIEN # B 15} di g & 1
Btk B AL PLLI2SSTBIC {7 i i Bkizfir

0: JCPLLI2SH e b= A=

1: 745 PLLI2S B 8l s e ik

PLL o Bz g o ks 47

MPLLI AP FEE HPLLSTBIEA A B 10} ik B 1
kB A7 PLLSTBIC fri i iz

0: JGPLLESBhEasE =2k

1: 774 PLL I Ah R sE iy

HXTAL B8P &5 H WAz £ 07

M1k 4~32 MHz SRR 5 A i B Aa 2 HHXTALSTBIEA # B 1i) A fFE 1

WA B A HXTALSTBIC o7 i 35 F 1% 4r
0: JCHXTALREh 2 5E =248
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1: FPEAEHXTALR b FE e v
2 IRC16MSTBIF IRC16M I §& 5 H AR & 47
LN #16MHz RCHR ¥ 28 i #h 2 5 HLIRC16MSTBIER # B 15 g ¢f B 1
AL B A7 IRCL6MSTBIC i i 5 B % for
0: JTIRC16MIN fffasE o W= A4
1: 774 IRC16M I4ffa 2 drlkr
1 LXTALSTBIF LXTAL B 8hfa e o Wrbr 400
R AR % 2 e A2 E HLXTALSTBIES # B 1 hfifi i B 1
B A LXTALSTBIC 7 % hr
0: JELXTALHF#hAa e o b=k
1: 724 LXTAL I efa e vl
0 IRC32KSTBIF IRC32K I & 52 A Wiks &AL
N HI32kHz RCHE 7 28 2 F4 52 HIRC32KSTBIEN # B 11 thfgiff B 1
Ak B A7 IRC32KSTBIC A& iZhr
0: FIRC32KHf4ffa e th b= 4=
1: PPAEIRC32KI 2hfa g ik
4.3.5. AHB1 Efr%77% (RCU_AHB1RST)
kWA . 0x10
S A{E: 0x0000 0000
e ] AT (86 T (1641) #iF (3267) Pill.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
USBHSR ENETRS DMAI1RS | DMAORS
R fRER 1R IPARST fRE
ST T T T
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1R ‘CRCRSTI TR ‘ PIRST ‘ PHRST ‘ PGRST ‘ PFRST ‘ PERST ‘ PDRST ‘ PCRST | PBRST ‘ PARST ‘
AL IR 2 R
31:30 {REH DR FER A
29 USBHSRST USBHS &1
HEE B AL B A
0: TiEH
1: EA7 USBHS
28:26 {R DR FERAIE
25 ENETRST Ethernet £ 17
HpE B AT A
0: TiEH
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1. B4 ENET
24 Lngee) IR FF R AR -

23 IPARST IPA 540
H A B A R AT
0: TfEH
1: 54 1PA

22 DMALRST DMA1 E1i
HH A B A Bl AL
0: LfEH
1: 51i DMAL

21 DMAORST DMAO E 1
LR/ LR VA =R A
0: TfEH
1: E1I DMAO

20:13 PR DARFF AL -

12 CRCRST CRC &1
LR/ CE R VA =R A
0: TfEH
1: ¥4I CRC

11:9 PR WD IRRFE A -

8 PIRST GPIO i [ | E AL
F A B A s ST A
0: TfEH
1: EAL GPIO %O |

7 PHRST GPIO i [ H &4
B B A B S AL
0: TGfEH
1: B/ GPIO i H

6 PGRST GPIO i1 G E A
HH R A B A Bl R AL
0: TfEH
1: {7 GPIO ¥ G

5 PFRST GPIO 3 [ F &4
B A B A B S A
0: TfEH
1: 1L GPIO & d F

4 PERST GPIO it 1 E B A7
EE R DAL YR A
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0: IiEH
1: E47 GPIO #H E
3 PDRST GPIO 31 D 54
AR EALELE A
0: LfEH
1: 547 GPIO i1 D
2 PCRST GPIO i 1 C A
FHEE B AL AL
0: IAiEH
1: 47 GPIO &1 C
1 PBRST GPIO 311 B & s
EEECAI=R DAL W=
0: JiEH
1: 547 GPIO i1 B
0 PARST GPIO it 1 A B Air.
H R B AL A
0: IAiEH
1: 47 GPIO %0 A
4.3.6. AHB2 E41% 7% (RCU_AHB2RST)
otk fwF%: Ox14
SA7{H: 0x0000 0000
AT ] DAY (861 | B (166 Bl (3240 Vil
31 30 29 28 27 26 25 24 23 22 19 18 17 16
1R
15 14 13 12 11 10 9 8 7 6 3 2 1 0
USBFSR | TRNGRS
[ ] DCIRST
ST T
LIS, b R
31:8 ] AR ALE
7 USBFSRST USBFS &4
HHEE B AL AL
0: TAiEH
1: E47 USBFS
6 TRNGRST TRNG £ fir
EE R DAL YR A
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0: TfEH
1: 847 TRNG
5:1 3] IR FF R AR -
0 DCIRST DCI &L
H At B AL R AL
0: TfEH
1: EfiDCI
437, AHB3 /1% 7% (RCU_AHB3RST)
HuhibfmFs: 0x18
HEAifE: 0x0000 0000
ZAAT AR AT LUE T (81D P (1667) 3l (32161) i,
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EXMCRS
1R
.
LTI, 2R iR
31:1 R AR FFEALE -
0 EXMCRST EXMC &1
H AR A B AL B R AL
0: TfEH
1: EAHL EXMC
4.3.8. APB1 B/ &% (RCU_APB1RST)
otk fwF%: 0x20
HAi{E: 0x0000 0000
GRS A DU (84n) L T (16f1) BT (3241) V.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
UART7R | UART6R CAN1RS | CANORS UART4R | UART3R | USART2 | USART1
DACRST | PMURST | {#8 1R 12C2RST | I2C1RST | I2CORST fRE
ST ST T T ST ST RST RST
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WWDGT TIMER13 | TIMER12 | TIMER11 [ TIMERG6R | TIMER5R | TIMER4R | TIMER3R | TIMER2R | TIMER1R
SPI2RST | SPIIRST TR R
RST RST RST RST ST ST ST ST ST ST
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w w

B/

Y\

i)

31

30

29

28

27

26

25

24

23

22

21

UART7RST

UART6RST

DACRST

PMURST

(3

CAN1RST

CANORST

TRE

I2C2RST

I2C1RST

I2CORST

UART7 E1

HH A B A Bl AL
0: LfEH

1: 57 UARTY

UART6 Z 1%

H A B A R AT
0: TfEH

1: %f7 UART6

DAC S

H A B A Bl AL
0: JTfEH

1: £{i DAC

PMU &1

LR/ LR VA =R A
0: TfEH

1: &7 PMU

DARFF AL -

CAN1 17

LR G E SR =R A
0: TfEH

1: 57 CAN1

CANO E L
LRGSR VA K
0: TGfEH

1: K {7 CANO

AR R AL AE -

12C2 E A

B B A B S A
0: TfEH

1. Hfr12C2

12C1 E11

HH R A B A Bl R AL
0: TfEH

1: Zfr12C1

12C0 &4
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20

19

18

17

16

15

14

13:12

11

10:9

UART4RST

UART3RST

USART2RST

USART1RST

(3

SPI2RST

SPI1RST

TRE

WWDGTRST

TRE

TIMER13RST

FH A B AL AL
0: e
1: B4 12C0

UART4 & fir

H - B A B R A
0: EAEHA

1: 547 UART4

UART3 % fiz
H A B A R AT
0: IAiEH

1: E1I UART3

USART2 & i
H A B A El AT
0: JofEH

1: 1L USART2

USART1 & fir

FEE GBS R =R A
0: JiEH

1: 1L USART1

DARFF AL -

SPI2 S fir
LRGN R VA #=E A
0: LiEH

1: &7 SPI2

SPI1 E 7

B AR B A B S A
0: JiEH

1. &7 SPI1

AR R LA -

WWDGT £ fir

B A B A B ST A
0: JAEH

1: 5/ WWDGT

AR ALE
TIMER13 & fi
HHEE B AL AL
0: LfEH

1. A7 TIMER13
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7 TIMER12RST TIMER12 51
B A B A E ST A
0: TfEH
1: &7 TIMER12

6 TIMER11RST TIMER11 & A
HH A B A Bl AL
0: LfEH
1: 5{i TIMER11

5 TIMERGRST TIMER6 & {1
LR/ LR VA =R A
0: TfEH
1: %{I TIMER6

4 TIMERSRST TIMERS & 1if
B A B AL B S AL
0: TGfEH
1: E I TIMER5

3 TIMER4RST TIMER4 & {1
LR/ CE R VA =R A
0: TfEH
1: %41 TIMER4

2 TIMER3RST TIMERS3 &1z
B AR B AL B R A
0: TGfEH
1: {7 TIMER3

1 TIMER2RST TIMER2 &A1
FEE G E SR =R A
0: TfEH
1: 57 TIMER2

0 TIMERIRST TIMERL &1z
B AR B AL B R A
0: TfEH
1: &7 TIMER1

4.3.9. APB2 E/i &% (RCU_APB2RST)

Witk f#e: 0x24
HifH: 0x0000 0000

A A AR A LAR T (860 2B (1661 =T (3267) Vil .

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

TR

SPISRST

SPI4RST

PREd

TIMER10

RST

TIMERSR

ST

TIMERSR

ST

15

14

13

12

11

w

2

SYSCFG

RST

SPI3RST

SPIORST

SDIORST

fR# ADCRST

USARTS

RST

USARTO

RST

TRE

TIMER7R

ST

TIMEROR

ST

(ALVRE

w

ey

it}

w

w

w

w

31:27

26

25:22

21

20

19

18

17

16

15

14

3

TLIRST

(3

SPISRST

SPI4RST

TRE

TIMER1ORST

TIMERORST

TIMER8BRST

TRE

SYSCFGRST

LS E =KXl

TLI B2

FEE GBS =R A
0: TfEH

1. A TL

DARFF AL -

SPI5 17

B A B A sl ST A
0: TfEH

1: {7 SPI5

SP14 H

B R A B A B S AL
0: TGfEH

1. 547 SPI4

W IRFE R AL AE -

TIMER10 &1z

B AR B A B R A
0: TGiEH

1: E {7z TIMER10

TIMERS &A1

LR G E SR =R A
0: TfEH

1: 547 TIMER9

TIMERS £ {ii
HHEE B AL AL
0: LfEH

1: {7 TIMERS
AR ALE

SYSCFG &1
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13

12

11

10:9

7:6

3.2

SPISRST

SPIORST

SDIORST

PRE

ADCRST

TRE

USART5RST

USARTORST

(3

TIMER7RST

TIMERORST

FH A B AL AL
0: e
1: EAfi SYSCFG

SPI3 & {7

HH A B A Bl AL
0: LfEH

1: HAf7 SPI3

SPIO Efi

H A B A R AT
0: TfEH

1: %47 SPIO

SDIO 54

B R A B A B S AL
0: JTfEH

1. KA1 SDIO

WA IR R A AE -

ADC 511
H A B A ml AT
0: TGfEH
1. BAiprH ADC

AR R ALAE -

USARTS & fif

B B A B S AL
0: TGiEH

1: H{i USARTS

USARTO #fir

LR G E SR =R A
0: TfEH

1: E{i USARTO

WD IRRFE A -

TIMER7 &4

HH R A B A Bl R AL
0: TfEH

1: A1 TIMER7

TIMERO £ {ir

B A B A B S A
0: TfEH

1: H{z TIMERO
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4.3.10. AHB1 ffRE%H % (RCU_AHB1EN)
Huhkfw#%: 0x30
HAifE: 0x0010 0000
Z A AFAR ] DL T (867) P (1641 B (3241) i,
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
USBHSU [ USBHSE | ENETPT | ENETRX | ENETTX TCMSRA BKPSRA
R ENETEN R IPAEN | DMA1EN | DMAOEN R R
LPIEN N PEN EN EN MEN MEN
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
e ‘CRCENI 1R ‘ PIEN ‘ PHEN ‘ PGEN ‘ PFEN ‘ PEEN ‘ PDEN ‘ PCEN | PBEN ‘ PAEN ‘
LA, 2 ik
31 R DAURFF R AL
30 USBHSULPIEN USBHS ULPI W4 i fig
H P B AL B AL
0: M USBHS ULPI 4
1: FF/& USBHS ULPI I
29 USBHSEN USBHS i fig
EEECE=R DAL W=
0: XM USBHS I
1: JFiS USBHS 4
28 ENETPTPEN PLKR PTP W4 fig
EE R ER DA WER A
0: KHMILLKM PTP B 4h
1: JFE AR PTP B4
27 ENETRXEN DL RX B & di e
HHEE B A A
0: KM RX B
1: JFJE LR RX BB
26 ENETTXEN PLKI TX B b fdi e
EEE =R DA HEE A
0: FKHPILAA M TX 4
1: JFja BARI TX i
25 ENETEN PLAC IR B A4 e
HHEE B AL AL

0: P LUK X B 4
1: FFjA AR
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24

23

22

21

20

19

18

17:13

12

11:9

TR

IPAEN

DMALEN

DMAOEN

TCMSRAMEN

(3

BKPSRAMEN

(3

CRCEN

(3

PIEN

PHEN

PGEN

WIRFE R A -

IPA I4h i g

HH A B A Bl AL
0: KM IPA B %
1: JFJE IPA B8

DMAL i &h i g

H A B A R AT
0: %[ DMAL It
1: 75 DMAL B

DMAO 8 g
B3R A B A B S AL
0: %4 DMAO R4t
1: FJ5 DMAO R4t

TCMSRAM Hf & {fi fig

B A B A sl ST A

0: M TCMSRAM Hif £
1: JFJ8 TCMSRAM I} 4f

BARFFEALE -

BKPSRAM Hfifili it

B A B sl ST A

0: XM BKPSRAM I} 4t
1: JFJ5 BKPSRAM Hf 4

W IRRFE A -

CRC H & ff i

A A R AT
0: <Ml CRC i
1: JFJ5 CRC M4

WIRRFE A -

GPIO i 1 | I i

HH R A B A Bl R AL

0: XM GPIO %51 | i)
1: JF)5 GPIO 5 | H 4

GPIO i 1 H I fE g

H R B A R AT

0: XM GPIO %t 1 H i b
1: JF)2 GPIO i [ H i b

GPIO i [ G N4 ffifg
EE R DAL YR A
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4.3.11.

PFEN

PEEN

PDEN

PCEN

PBEN

PAEN

0: I GPIO #1 G K %h
1: F/E GPIO i 0 G K4h

GPIO i I F I d A
HH A B A Bl AL

0: %M GPIO ¥ F B h
1: JF/8 GPIO %50 F i

GPIO i 1 E I #h i g
FEE7 LR VA =R A

0: %M GPIO i 1 E I
1: JF2 GPIO i 0 E 4

GPIO %511 D FH8h i g

B AR A B A B S AL

0: %M GPIO i 1 D 4t
1: JF/8 GPIO %11 D i

GPIO i 0 C I 4 i fie
LRGSR VA =R A

0: %M GPIO [ C Itk
1: JF/H GPIO ¥ [0 C o

GPIO %511 B B4 filifg

B AR A B A B S AL

0: %M GPIO i1 B I
1: JFJ8 GPIO %1 B 4

GPIO i 0 A Il
FEE G E SR =R A

0: %[ GPIO i1 A I 4
1: JF/E GPIO #i A b

AHB2 f# it & f72% (RCU_AHB2EN)

Huhikf#s: 0x34
S A{E: 0x0000 0000

GRS A DU (84n) L T (16f1) BT (3241) V.

31 30 29 28 27 26 25 24 23 22 19 18 17 16
fRH
15 14 13 12 11 10 9 8 7 6 3 2 1 0
USBFSE
R TRNGEN TR DCIEN
N
w rw w
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BLINLI, 2 Eiipn)
31:8 R DR FER A
7 USBFSEN USBFS i fig
FHEE B AL B B A7

0: XM USBFS 4
1: JFJ8 USBFS 4

6 TRNGEN TRNG £ {H %
H A B A R AT
0: %M TRNG It
1: FF/8 TRNG 4t

5:1 fREE DAAURFF R AL
0 DCIEN DCI 44 &
H P B AL B A

0: =W DCI i 4t
1: JF)5 DCI B4

4.3.12. AHB3 fffe & 775% (RCU_AHB3EN)

HbkfwF% . 0x38
HfifE: 0x0000 0000

WAL (BRD L B (1660 BT (3261 Vil

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
‘ RE ‘ EXMCEN ‘
w
RLIREI, 2R £
31:1 fREE DR FER A
0 EXMCEN EXMC &G
HE B A B A

0: KM EXMC 44
1: JFJE EXMC 4

4.3.13. APB1 #8572 (RCU_APB1EN)

Witk f#%: 0x40
HifH: 0x0000 0000

AR AT LA (8 BT (1660 =i (3261 Pl
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31

30

29

28

27

26 25 24

23

22

21

20

19

18

17

16

UART7E

N

UARTGE

N

DACEN

PMUEN

TR

CAN1EN | CANOEN | f##

12C2EN

12C1EN

12COEN

UART4E

N

UART3E

N

USART2

EN

USART1

EN

TREd

w

15

w

14

13

12

11

w

7

w

6

w

5

w

4

w

3

w

2

w

1

0

SPI2EN

SPI1EN

PREd

WWDGT

EN

TIMER13

EN

TIMER12

EN

TIMER11

EN

TIMERGE

N

TIMERSE

N

TIMER4E

N

TIMER3E

N

TIMER2E

N

TIMER1E

N

(ALVRE

ey

w

it}

w

w

w

w

w

w

w

w

31

30

29

28

27

26

25

24

23

UART7EN

UARTG6EN

DACEN

PMUEN

(3

CAN1EN

CANOEN

TRE

I2C2EN

UART7 I #h {6
B R A B A B S AL
0: KM UART7 B
1: FF)3 UART7 i %

UART®6 R #h{fifiE
FEE GBS R =R A
0: <M UART6 I 4
1: JF)Jg3 UARTG6 Hf%h

DAC I} #h{# it

B A B A B S AL
0: <] DAC It}
1: FF)3 DAC %

PMU B £ {i it

LRGN R VA #=E A
0: <M PMU 4k
1: FFJ5 PMU H

W IRRFE A -

CAN1 H4h B
A A R AT
0: <M CAN1 }4h
1: JF)3 CANL

CANO I g

SR LR VA= =R A
0: %M CANO I 4h
1: FF/3 CANO A4

IR AL -

12C2 K P f B
B A B AL A
0: XM 12C2 Ik
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22

21

20

19

18

17

16

15

14

13:12

11

I2C1EN

I2COEN

UART4EN

UART3EN

USARTZ2EN

USARTI1EN

(3

SPI2EN

SPI1EN

TRE

WWDGTEN

1: JFJ3 12C2 W4

12C1 i Eh i e

HH A B A Bl AL
0: K[ 12C1 B &
1: JFJH 12C1 B

12CO I Bh i e

H A B A R AT
0: %M 12CO0 H4f
1: FFJ3 12C0 m4h

UART4 i #h {6
B3R A B A B S AL
0: KM UARTA 5
1: JFJH UART4 B 5

UARTS3 i #h{fifiE
B A B A sl ST A
0: <M UART3 If4f
1: JFJE UART3 i 4

USART2 4 i g
B A B A B S AL
0: K[ USART2 I
1: JFJE USART2 4

USART1 i} #h{fifiE
F A B A s ST A
0: %P USARTL i
1: JFJ8 USARTL If4f

W IRRFE A -

SPI2 [ iR

A A B AT
0: <M1 SPI2 Hi
1: FFJE SPI2 H

SPI1 e A

B A B A B ST A
0: %M1 SPIL B
1: FF)3 SPI1 W4k

IR AL -

WWDGT 4§
B A B A B S A
0: % WWDGT 4t
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10:9

3

TIMER13EN

TIMER12EN

TIMER11EN

TIMERGEN

TIMERSEN

TIMER4EN

TIMER3EN

TIMER2EN

TIMER1EN

1: T2 WWDGT 4
IR FF R AR -

TIMER13 R4 i
H A B A R AT
0: %M TIMER13 Il
1: )3 TIMER13 i #h

TIMER12 i fg
HH A B A Bl AL
0: XM TIMER12 4
1: HJ5 TIMER12 if#h

TIMER11 H4f it
FEE GBS R =R A
0: %M TIMER1L I b
1: JF)/3 TIMER11 4

TIMERG 44
H A B A ml AT
0: %M TIMERG6 i %t
1: JF/8 TIMERG i %t

TIMERS H 4 i G
B A B sl ST A
0: <M TIMERS i %}
1: JFJ8 TIMERS %

TIMER4 B4 i G
H R B A R AT
0: %M TIMER4 I
1: JF)2 TIMER4 i

TIMERS3 I g
F A B A s ST A
0: <M TIMERS3 i %}
1: JFJ8 TIMERS %

TIMER2 B 4h i G
B A B A B ST A
0: M TIMER2 4
1: JFE TIMER2 I 4

TIMERL 4t B
HH R A B A Bl R AL
0: <M TIMERL i #h
1: JF/E TIMERL %
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4.3.14. APB2 ffige &% (RCU_APB2EN)
Wbk {w#%: 0x44
HA7fE: 0x0000 0000
Z A AFAR ] DL T (867) P (1641 B (3241) i,
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TIMER10 | TIMER9E | TIMERSE
R TLIEN 1R SPISEN | SPI4EN R
EN N N
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SYSCFG USARTS5 | USARTO TIMERYE | TIMEROE
R SPI3EN | SPIOEN | SDIOEN [ ADC2EN | ADC1EN | ADCOEN 1R R
EN EN EN N N
AL IR 2 R
31:27 LR DAAURFF R AL
26 TLIEN TLI B4 B
H R B AL A
0: <M TLI B4
1: FFJa TLI B4
25:22 LR DAAURFF R AL
21 SPISEN SPI5 I EhfiiRE
EE R ER DA WER A
0: %M SPI5 4
1: 153 SPI5 It
20 SPI4EN SPI4 I Eh i
HHEE B A B A
0: %M SPI4 It4#
1: JFJ3 SPI4 Btk
19 R AR FEEALE
18 TIMER10EN TIMER10 W8k fig
HHEE B AL AL
0: < TIMER1O0 4}
1: FFE TIMER1O B4
17 TIMER9EN TIMERO 4 {i g
HE B A B A
0: <M TIMERO 4
1: JF/8 TIMERO Isf4h
16 TIMERSEN TIMERS B4 {& fig
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15

14

13

12

11

10

7:6

3

SYSCFGEN

SPISEN

SPIOEN

SDIOEN

ADC2EN

ADCIEN

ADCOEN

(3

USARTS5EN

USARTOEN

F AR PE B AL AL
0: %M TIMERS i
1: FF)3 TIMERS Hf 4

AR ORFF R ALAH -

SYSCFG A #h{fifiE
FEE 7L R VA =R A
0: %M SYSCFG i %t
1: JFJE SYSCFG Hf gl

SPI3 iR

H B A B R A
0: %M SPI3 A4t
1: JFJ5 SPI3 i} 4k

SPIO0 i g fE

B A B A sl ST A
0: %M1 SPIO H
1: FFJE SPIO F

SDIO 4 i

H A B A ml AT
0: %[ SDIO if4f
1: JFJ5 SDIO 4k

ADC2 I} B fii

LR G E SR =R A
0: <M ADC2 K4
1: 5 ADC2 Hf %l

ADC1 mf i g

EE 7GR VA= % =R A
0: XM ADC1 I4h
1: JFJ& ADCL B

ADCO H 5

H R B AL E AL
0: XM ADCO 4
1: JF/E ADCO I

WDIRRFE A -

USARTS I i fig
HH R A B A Bl R AL
0: %M USARTS i
1: F¥J5 USARTS M4

USARTO i { fii
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3:2

4.3.15.

3

TIMER7EN

TIMEROEN

B A B A B ST A
0: %M USARTO Fif 4
1: FFJ3 USARTO Hf 4

LS E =KXl

TIMER7 B4 i G
FEE 7L R VA =R A
0: %M TIMER7 It
1: Ff)8 TIMERY R #h

TIMERO B4 f#ifig
HH A B A Bl AL
0: %M TIMERO i %t
1: JFJ3 TIMERO 4

AHB1 BEEIRE A F e & 728 (RCU_AHB1SPEN)

Mk fwF%: 0x50
Hifl: OX7EEF 91FF

G AT LU (80 P (1640 =i (3261 Pl

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
USBHSU [ USBHSS | ENETPT | ENETRX | ENETTX | ENETSP DMA1SP | DMAOSP SRAM2S | BKPSRA | SRAM1S | SRAMOS
R 1R IPASPEN 1R
LPISPEN PEN PSPEN SPEN SPEN EN EN EN PEN MSPEN PEN PEN
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
FMCSPE CRCSPE
e 13 PISPEN | PHSPEN | PGSPEN | PFSPEN | PESPEN | PDSPEN | PCSPEN | PBSPEN | PASPEN
N N
w w w w w w w w w w w
AL 3, 2 R
31 fREE DR FER A
30 USBHSULPISPEN  7EHEARAE T USBHS ULPI 4
EE R ER DA AR A
0: 7EREHRAEZL T 24 USBHS ULPI i 4
1. TEBEARAE ST JF /3 USBHS ULPI B &
29 USBHSSPEN TEMEIR AR N USBHS I 4
HHEE B AL AL
0: 7EREARAE T ¢ USBHS B &
1. fERENRKEE S R USBHS B 4f
28 ENETPTPSPEN TEMEARAR R UK PTP i 4 BE

HI I B A R A

0: 7EHEARAEZCT A LUK PTP B &
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27

26

25

24

23

22

21

20

19

18

17

ENETRXSPEN

ENETTXSPEN

ENETSPEN

TRE

IPASPEN

DMA1SPEN

DMAOSPEN

TRE

SRAM2SPEN

BKPSRAMSPEN

SRAM1SPEN

1: TEREARBLT T )E LUK PTP B 8h

TEREARAIZ T LUK RX B 4 g

HH A B A Bl AL

0: FEMENRA T ICHILAK M RX I 4h
1. 7EREMRAEEC A LLKM RX 4

FEMEAR AT LUK TX B e A e

H A B A R AT

0: FEMENRAE T SCFI LAKI TX I 4
1: FEMEARASE R FFE LUK TX B

FEREARARE AT DA I i 45
i B A B R A

0: FEMERRAR N & A LUK R I
1. FEMERRAE SR IS ORI B

WA R S R AR -

TEHEIRA A T IPA B BR{f B

H A B A ml AT

0: TERMEMRAEA T M IPA B 4h
1. FEMERRBE T IFAE IPA I 4

TEREAREL S DMAL I (8 B
LRGSR VA =R A

0: FEMENRAE T 5GP DMAL I b
1. 7EREMRAE SR IT /5 DMAL I b

FEREARAE T DMAO B4 B

EE 7GR VA= %R A

0: 7EMERRAZE ST <] DMAO I 44
1. 7EMERRBEECTIT 5 DMAO I 4

AR R AL AE -

FEREARAE T SRAM2 B f s G
2R R VA= % =R A

0: 7EMERRAE ST < SRAM2 I 4
1. 7EREHRELEC T IT/E SRAM2 IR

EREIRB T BKPSRAM IS4 {fifig
FEE7CE =R R=K A

0: fEMENRAI T 56 BKPSRAM 4
1: fEREIRELA T I 5 BKPSRAM K4

TERERRI R, N SRAM1 I3 g
HHEE B AL AL
0: 7EREAR T ¢ SRAML B &
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16

15

14:13

12

11:9

SRAMOSPEN

FMCSPEN

3

CRCSPEN

(3

PISPEN

PHSPEN

PGSPEN

PFSPEN

PESPEN

PDSPEN

1. {EREARBLT T )H SRAML B8

FEMERR AT SRAMO i i
HH A B A Bl AL

0: fERENRAI T JCH SRAMO I £
1. 7EREARAEEC N H SRAMO B4

TEHEARAE S T FMC I B g

H A B A R AT

0: FEMENRAEZ T ICH] FMC N
1. FEREHRELEC NI FMC I &h

AR ORFF R ALAH -

TEREAR B N CRC I Bh{H
LR/ LR VA =R A

0: FEMENRALZ T 5CH] CRC I
1. 7EREHRAEEC NI CRC I 4h

DARFF AL -

FERENR A T GPIO 3 11 1 I A
LR/ CE R VA =R A

0: FEMENRAEZ T ICH] GPIO i 1 | IRy 4h
1. FERERRBL T IF S GPIO i [ | B 4

AEMERIER T GPIO 3% 1 H B i £ g
EE 7GR VA= % =R A

0: FEMEHRAE T JCH GPIO Ui I H B &
1: 7EBEARAESCFHFJE GPIO 5 1 H i

FEREIR B T GPIO 311 G b (g
A A R AT

0: TEREMRA T 2CH GPIO i1 G i
1. fEREIREL T IS GPIO i G I 4h

AEMEARIER T GPIO 3% 1 F I Bl s fig
2R R VA= % =R A

0: FEMEHRAI T ¢ GPIO i I F B &
1. 7EBEHRELEC R IT/E GPIO i 1 F I 4

AR T GPIO %% E Wi fg
HH R A B A Bl R AL

0: fERENRAEZ T ICH] GPIO i H E I 4
1. fERENREL T IFE GPIO i E K 4h

TERERRIE X N GPIO ¥ 11 D Kb fsi fg
HHEE B AL AL
0: FEMEHRA T2 M] GPIO ¥ I D I
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1: 7EHEARA T B GPIO % D 4
2 PCSPEN TEREIRBIR T GPIO 3 1 C I 4 fdife
AR EALE E AT
0: 7EHEARAR LT 2 GPIO 5t I C 4
1: TEEEARAE ST FF )8 GPIO i C 4
1 PBSPEN TEMEIRBE R T GPIO 3 1 B B4 {fi g
FH A B AL A
0: 7EREERAH LR 2] GPIO 550 B i b
1: 7EHEARKE T A GPIO %t K B I 4
0 PASPEN TEEEARBIR T GPIO i 11 A B0 {f g
HH R E B AL B A7
0: 7EHEARA LT 2 GPIO i I A B h
1: 7ERENRAR T IS GPIO & A B8k
4.3.16. AHB2 IR A fFREF77 5% (RCU_AHB2SPEN)
ik mEs: 0x54
S A{E: 0x0000 00C1
ZA e ] DAY (840) L T (1641) BT (3241) WM.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
USBFSS | TRNGSP
1R R DCISPEN
PEN EN
AL IR 2 R
31:8 fREE DR ALY
7 USBFSSPEN EREIRRE T USBFS W4 {HifE
EE R ER DA AR A
0: TEMEARAHE T 5G] USBFS i &
1: TEBEARAR S T IF )8 USBFS I 4
6 TRNGSPEN TERERRIE T N TRNG B i fig
HHEE B AL AL
0: 7EREAR T ¢ TRNG B £f
1. fEREAREL N HF S TRNG B 8h
5:1 ] AR ALE
0 DCISPEN TEREIRA R DCI I g
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H At B AL R AL
0: 7EREARA T A DCI B8
1: {EREARALS TS DCI B4
4.3.17. AHB3 EEIRBIAfF RE = 738 (RCU_AHB3SPEN)
HiikfmFs: 0x58
HAi{l: 0x0000 0001
GRS L (861 B (164 =i (3247) Vildl.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
EXMCSP
1R
EN
BLIRLIR L R
31:1 ] AR FEEALE -
0 EXMCSPEN TERERR I N EXMC b fig
H AR A B AL R AL
0: FEMEHRA R I EXMC B8
1: 7EREARAE T I B EXMC I8
43.18.  APB1 EERRBIAfF R EF 74 (RCU_APB1SPEN)
otk fwF%: 0x60
SAi{l: OxF6FE COFF
G A g Al LA (8 e (164n) B (324L) Vil
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
UART7S | UART6S | DACSPE | PMUSPE CAN1SP | CANOSP 12C2SPE | 12C1SPE | 12COSPE | UART4S | UART3S | USART2 | USART1
fRER 1R fRE
PEN PEN N N EN EN N N N PEN PEN SPEN SPEN
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SPI2SPE | SPI1SPE i WWDGT ) TIMER13 | TIMER12 | TIMER11 | TIMERG6S | TIMERS5S | TIMER4S | TIMER3S | TIMER2S | TIMER1S
N N i SPEN i SPEN SPEN SPEN PEN PEN PEN PEN PEN PEN
RIS & R
31 UART7SPEN TEREIRIE N UARTT 4 {di i

HI I B A R A
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30

29

28

27

26

25

24

23

22

21

20

UARTG6SPEN

DACSPEN

PMUSPEN

TRE

CANI1SPEN

CANOSPEN

(3

I2C2SPEN

I2C1SPEN

I2COSPEN

UART4SPEN

0: TEMEARA T MH] UARTT i 4f
1: 7EREARBLT IS UARTY B4

7EMERRAE T UARTS I B At

H R B A B R A

0: fERENRAI T ICH UART6 i 4h
1. 7EREMRALEC N B UART6 I

TEHEARAE S T DAC B4 ffi g8

H A B A R AT

0: FEMENRAELZ T ICH] DAC I 4h
1. 7EMEHRAE S IT /A DAC I g

FERERRAR R PMU B4 B

H A B A7 ml AT

0: TEMERRAZE T X PMU 4
1. {EREERAE T E PMU B4

WA R S R AR -

7EEAR AN CANL B B i i

H A B A Bl AL

0: TERERRAE AT 5 CAND I 4
1. 7ERMERRBL T IF S CANL B4

TEREAR B S R CANO I4hff B8
LRGN R VA #=E A

0: FEMENRAEZ T ICH] CANO I 4
1. 7EREMRAEEC T ITAH CANO IR 4

W IRRFE A -

FERERRAE T 12C2 il R
A A R AT

0: FEMENRAEZ T ICH] 12C2 b
1. FEREMRAEECFIT/ 12C2 I 4

FERERRAR SR 12C1 I e i g
EE 7GR VA= % =R A

0: FEMENRAEZ T OCH] 12C1 N 4h
1. FEREHREC I 12C1 I 4

EREARAE S T 12C0 i g

HH R A B A Bl R AL

0: TEREMRAI T G 12C0 I
1. 7EREMRAEEC R/ 12C0 I 4

FEREIRBE T UART4 {8 B2
HTPF BB R AL
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19

18

17

16

15

14

13:12

11

10:9

UART3SPEN

USART2SPEN

USART1SPEN

TRE

SPI2SPEN

SPI1SPEN

(3

WWDGTSPEN

(3

TIMER13SPEN

TIMER12SPEN

TIMER11SPEN

0: TEREARA T LM UARTA 4
1: 7EREARBLT I UART4 B4

7EMERRAE T UARTS I 8 At

H R B A B R A

0: FEMENRAI T ICH UART3 i4h
1. 7EREMRALEC N AR UARTS3 I 4

FEREARAE AT USART2 B fd R
FEE7 LR VA =R A

0: FEMEMRAE T < H USART2 B4
1. 7EREHRAE R IT /A USART2 I 4h

FERERRAR U USARTL BB i fig

H A B A ml A AT

0: TERERRAE T X USARTL B4
1. FEMERRBLT IF S USARTL i 4

WA R S R AR -

TEHEIRAE T SPI2 B4 i 58

H A B A ml AL

0: TERERRAEE AT X SPI2 I
1. FEMERRBE T IF S SPI2 i 4

FEREAR BN SPIL B Bh (i R
A A R AT

0: FEMENRALZ T ICH] SPIL I
1. fEREMRALEC IS SPIL b

WIRRFE A -

7EMEAR I T WWDGT B 4h i g
A A B AT

0: FEMENRAE T ICH] WWDGT I 4
1. 7EREMRAEEC IR WWDGT 4

WIRRFE A -

FEMERR BT TIMERL3 4 i fig
FEE7CE =R DA R=K A

0: FEMENRAI T 5CH] TIMERL3 i 4
1. fEREIREL IS TIMERLS I 4h

FEREIRA T TIMERL2 N4 (R

B A B A B ST A

0: 7EMERRAE T < H TIMERL2 B4
1. 7EMERRB T IR S TIMERL2 B4

EREIRB R T TIMERLL i ghfdifig
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4.3.19.

TIMERGSPEN

TIMER5SPEN

TIMER4SPEN

TIMER3SPEN

TIMER2SPEN

TIMER1SPEN

i B A R A

0: FEMEARME N T I2M] TIMERLL i 4f
1. 7EREARBLT TS TIMERLL B4

EMERRA T TIMERS 4 (g

H - B A B R A

0: fERENRA T ICH TIMERG I 4
1. 7EREMRAEEC R TIMERG B 4

FEREARAE AT TIMERS B4 {# 68

H A B A R AT

0: FEMEMRAE T 2CH TIMERS B4
1. 7EREHRAEEC I TIMERS I 4

EREARA T TIMER4 i i g

H A B A El AT

0: TEMERRAE T X TIMER4 I
1. 7EMERRBLT IF S TIMER4 B4

7EREARAE T TIMERS B4 {# B
LR/ LR VA =R A

0: FEMENRAEZ T ICH] TIMERS I 4
1. 7EREHRAEEC I TIMERS I 4

EREARA T TIMER2 I i g
LRGSR VA K

0: FEMERRAE T X TIMER2 I
1: 7EBEARAENFFFE TIMER2 B £

7ERERRAE T TIMERL B4 (B
LRGN R VA #=E A

0: FEMENRAEZ T ICH] TIMERL I 4
1. 7EREMRAEEC FIT A TIMERL I 4

APB2 FEIRIR AL F 748 (RCU_APB2SPEN)

HullbfF%: O0x64
SAE: 0x0477 7F33

GRS A DAY (840) L T (16f1) BT (3241) V.

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

SPI5SPE | SPI4SPE TIMER10 | TIMER9S | TIMERSS
R TLISPEN e TRE

N N SPEN PEN PEN

w w rw w rw w

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SYSCFG | SPI3SPE | SPIOSPE | SDIOSPE | ADC2SP | ADC1SP | ADCOSP USARTS | USARTO TIMER7S | TIMEROS

fReE TR TR
SPEN N N N EN EN EN SPEN SPEN PEN PEN
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w

(ALVRE

2y

w w w w w

it}

w

w

31:27

26

25:22

21

20

19

18

17

16

15

14

13

TR

TLISPEN

TR

SPISSPEN

SPI4SPEN

(3

TIMER10SPEN

TIMER9SPEN

TIMER8SPEN

(3

SYSCFGSPEN

SPI3SPEN

WIRFE R A -

FEREARAEZCT TLI B B %
HH A B A Bl AL

0: FEMENRAIR T ICH TLI i 4h
1. 7EBEMRALEC NS TLI B

IR R A -

1EREAR BT SPIS B (i ik

H A B A El AT

0: TERERRAE AT XM SPIS B 4h
1. FEMERRBE T IF S SPIS i 4

FEREIRBL T SP14 B Bh (i RE
LR/ LR VA =R A

0: FEMENRALZ T ICH] SPI4 I
1. 7EREHRAELEC N IT /S SP14 b

BARFFEALE -

FERERR B R TIMERLO HH4d i A
LRGSR VA =R A

0: FEMENRAE T 5CH] TIMERLO I 4
1. 7EREIRAEEC I/ TIMERLO IR 4

EMERRAR T TIMERO 4 (B
LRGSR VA K

0: FEMERRAE T X H TIMERO B4
1. 7EMERRBE T IF S TIMERO B4

7ERERRAE T TIMERS B4 (i B
A A B AT

0: fEMENRAEZ T ICH] TIMERS I 4
1. 7EREMRAEEC I TIMERS IR 4

IR R AL

EREARFE R T SYSCFG 4 fig
FEE7CE =R R=K A

0: fEMENRAEZ T ICH] SYSCFG I £
1. fEREMRIEEC R IFAH SYSCFG o

TEMEIRAE T SPI3 I ah{f
FHEE B A B A
0: 7EREARFT ¢ SPI3 B &
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12

11

10

7:6

3.2

SPIOSPEN

SDIOSPEN

ADC2SPEN

ADCI1SPEN

ADCOSPEN

TRE

USARTS5SPEN

USARTOSPEN

(3

TIMER7SPEN

TIMEROSPEN

1: {EREARBLT TS SPIS B8k

1EREAR PN SPIO B (i ik

H - B A B R A

0: FEMENRAI T ICH SPIO B g
1. 7EREMRALEC NS SPIO Wb

TEHEARAE S T SDIO i i g

H A B A R AT

0: FEMENRAE T 556 SDIO I 4
1. FEBEHRELEC R IT /S SDIO I 4

EREARA N ADC2 I i g

2R 7L R VA= % =R DA

0: TERERRAE AT < ADC2 I 4
1. 7EMERRBE T IF S ADC2 4

TEREAR B ADCL I i A
LR/ LR VA =R A

0: FEMENRAEZ T ICH] ADCL Inf 4
1. 7EREHRAEEC I A ADCL IR 4

FERERRAR S ADCO 4 i g

H A B A Bl AL

0: TERERRAE AT <] ADCO I 4
1. FEMERRBL T IF S ADCO 4

IR R LA -

AEREARAE T USARTS A £ B

EE 7GR VA= %R A

0: 7EMERRAZE T < USARTS I 4
1. FEMERRBE T IF S USARTS i 4

FEREAR A T USARTO Hibh (i fit
A A B AT

0: FEMENRAE T 5CH] USARTO 4
1. 7EREMRAECFIT /A USARTO 4

DI R R ALAE

FERERRBE T TIMERT (i fig
FEE7CE =R R=K A

0: FEREARAA T KM TIMERY i
1. fERENREL T IS TIMERYT B 4h

TEMENRAE R, T TIMERO IS4 g
HHEE B AL AL
0: 7EMEHRM T 9% TIMERO i &
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1: fEREARKEESC TS TIMERO B £
4.3.20. A e H% (RCU_BDCTL)
Witk fw#%: 0x70
HA7{H: 0x0000 0000, W ftH &Mk E A iHE4T B AL
EE: A F4 (RCU_BDCTL) HILXTALEN. LXTALBPS. RTCSRCHIRTCEN{.
AR &I AL G AE0. AT JEEH| %74 (PMU_CTL) HIBKPWENANL B 15 74 HEXT
XL FEAT S0
LA AFAR ] DR T (867) P (1641 B (3241) i,
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1R ‘BKPRST‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LXTALDR [LXTALBP | LXTALST
RTCEN P RTCSRC[1:0] fRE LXTALEN
| S B
AL IR 2 R
31:17 LR DAURFF R AL
16 BKPRST - s #=K D2
A BB AT
0: LEH
1: BN
15 RTCEN RTC i 4§ fE
A EALE
0: 50 RTC W4
1: FFJ5 RTC %
14:10 R AR FFEALE -
9:8 RTCSRCJ[1:0] RTC o 3%
BH A B A BRTE BoR A HIRTCH I 20 . — ERTCHIRM LS, B T & miRsE
775 JU) B e AN R X
00: BA R &
01: #EF CK_LXTAL B4E N RTC 4 i
10: #%$ CK_IRC32K W4 1FE A RTC KIS £ 5
11: ## CK_HXTAL/RTCDIV B8R RTC Il 18, 152% RCU_CFGO %17
21 RTCDIV firds .
7:4 ] AR ALE
3 LXTALDRI LXTAL IXzhfe
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BB E N . S8 IR AL B Al
0: 1RIKBNIRES (HALED
1: =IKBhEES
VER: LXTALDRI f71E 55 M4 3R TRk
2 LXTALBPS LXTAL 5% B4 A e
AR EALELE AT
0: Z%1F LXTAL 35848
1: {#fE LXTAL 3280
1 LXTALSTB AR i IR 7 e R e A B A
T B 1 SRR R LXTALYR 3 28 i b2 15 A2 2 45 A
0: LXTAL HKfaE
1: LXTAL oM fasE
0 LXTALEN LXTAL 44 g
A B AR A
0: M LXTAL H}4h
1: ffife LXTAL B4
4.3.21. BAVRIFT 48 7F%% (RCU_RSTSCK)
ik mEs: 0x74
KHAi{H: OxOE00 0000, Frf RAiAsEAANAE IR E AL #715%E, RSTFC/IRC32KENTE &4t
SR BEE.
e ] I (8h)  FF (1641) #iF (3267) Pill.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
LP WWDGT | FWDGT SW POR EP BOR
RSTFC R
RSTF RSTF RSTF RSTF RSTF RSTF RSTF
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IRC32K | IRC32KE
fRER
STB N
VALVRE 2 R
31 LPRSTF {RIFE R AL bR ENL
R R NR AL AT e A I P s A AT
i) RSTFC 5 1 RiERRZAL
0: LIRIEEEEN KL
1. RAERINFEE LN
30 WWDGTRSTF B U 100 5 i 8% B AR AL

& O 0 B 88 52 00 R A e AR 1
i RSTFC 25 1 RKiFEkRZAL
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29

28

27

26

25

24

23:2

FWDGTRSTF

SWRSTF

PORRSTF

EPRSTF

BORRSTF

RSTFC

(3

IRC32KSTB

IRC32KEN

0: & HEMEA KL
1. REGHEITHEA

oy = W gy SR D A VA
ML I E AL R A B E 1
1] RSTFC 5 1 KiFkRiZ AT
0: LML |10 52 I 28 AR AR
1. RAMSLE M2 I 38 2 AL

A AT bR AL

AR AR AN R E 1
M RSTFC fi5 1 Ri&EFRIHAL
0: THMELKRE

1. RSN

HLIR S A AT

P o e AR R R 1
] RSTFC iS5 1 RiERRIZAL
0: THIEENMKAE

1: RAEHEEN

ANER 5| B AR AL

ARG AL AR I AR L
M RSTFC fi5 1 RiGERRIZNL
0: JoAME IR AR A

1: RAESMEEIHE AL

KRB AL AR EAL

RIS E AR A i 1
il RSTFC A5 1 KBz AL
0: TRIEEMEALRKA

1 RAEREGAEAL

THBRE AR EAL

HIFPEE 1 KIE R AT E bR E AL
0: TfEH

1: EBRPTH SR EAL

WDIRRFE A -

IRC32K I 42 58 b &L

AL B 1 H50R IRC32K i H Il 2 75 78 72 457
0: IRC32K i kA

1: IRC32K CLfasE

IRC32K f#ifig
B B AL A
0: XM IRC32K I
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1: JFJE IRC32K s

4.3.22. PLL B4Hy $ish| & 72 (RCU_PLLSSCTL)

Huhik{mF%: 0x80
HAi{l: 0x0000 0000

I 1 0E A T 32 PLLES

ICHPLLYE2E IR, RCU_PLLSSCTL#A 7884 S5 N

ZAAEAE H T ECE PLLY Sl 2h AR i, FRfc i 2t
MODCNT = round (feruin/4/fmod)
MODSTEP =round (mdamp*PLLN*214/ (MODCNT*100) )

feLLNE R PLUBI A B, fmoa s 3 SR A4, mdamprs 4y SR il ik i

JR) , PLLN FZ/RPLLIN & 2540 K 1.

G AT LU (80 P (1640 s (3261 Tl

(FZH R

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ SSCGON ISS_TYPEI e ‘ MODSTEP[14:3]

W W w

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

W w

AL/BLI, B4 iR
31 SSCGON PLL 4550 il 6

0: ZEIEY Jiif i
1: fHEBEY S il

30 SS _TYPE PLL 34 i S 7 e %
0: EFEH LY I
1: R NP A

29:28 PR WD IRRFE A -

27:13 MODSTEP X ue L BLE OPLL T 50U )M 2R bR MR RS R . 0 i R W T &

MODSTEP*MODCNT=215-1

12:0 MODCNT X4 A7 BB OPLL o 5 o 2R bR R R OB R . 0 N R R &M

MODSTEP*MODCNT=215-1

4.3.23. PLLI2S #F7##% (RCU_PLLI2S)

Huhik it : 0x84
SA{E: 0x2400 3000

fic B PLLI2SH 4 7] 2% R 51 A 2
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CK_PLLI2SVCOSRC = CK_PLLSRC/ PLLPSC
CK_PLLI2SVCO = CK_PLLI2SVCOSRC x PLLI2SN
CK_PLLI2SR = CK_PLLI2SVCO / PLLI2SR
ZE AR LR AT (8hD) | P (166 BiFE (3260 Vilil.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ R I PLLI2SR[2:0] R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ R I PLLI2SN[8:0] R
AL/, 2R iR
31 e WIRRF AL
30:28 PLLI2SR[2:0] PLLI2S VCO K4f 4051 T F PLLI2SR B 8 Al %
4 PLLI2S I B ¢ PATIN  cf BA B R A, 1K A Tl PLLI2S VCO i 4
(CK_PLLI2SVCO) 43 #ii4 )i PLLI2SR #i 44 (CK_PLLI2SR) . CK_PLLI2SR
T AR 12S B 4h (<240MHz) . RCU_PLLI2S % 1788/ PLLI2SN A 3% %t
CK_PLLI2SVCO i #hi#k47 T ffiid
000: f#H&
001: f#H&
010: CK_PLLI2SR = CK_PLLI2SVCO/ 2.
011: CK_PLLI2SR = CK_PLLI2SVCO/3
100: CK_PLLI2SR = CK_PLLI2SVCO / 4
111: CK_PLLI2SR = CK_PLLI2SVCO /7
27:15 (N WAURRF R A
14:6 PLLI2SN[8:0] PLLI2S VCO B g5 47 K -7

1 PLLI2S #5CHIR eR B EE T (SO P75 5AE)

X A7 38 0 PLLI2S VCO Y581 (CK_PLLI2SVCOSRC) 5454 i PLLI2S VCO
i W B ( CK_PLLI2SVCO ) RCU_PLL #F ff # B PLLPSC fi 8 %I
CK_PLLI2SVCOSRC 44T 1 ik

VER: CK_PLLI2SVCO K £ = i B 425 7E 100MHz £| 500MHz 2 [f]

PLLI2SN I £ {E 4250 : 50<PLLI2SN<500

000000000:
000000001:

000110001:

000110010:

000110011:

111110100:

(3¢
(3

(3¢

CK_PLLI2SVCO = CK_PLLI2SVCOSRC x 50.
CK_PLLI2SVCO = CK_PLLI2SVCOSRC x 51.

CK_PLLI2SVCO = CK_PLLI2SVCOSRC x 500.
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111110101: 1#%

111111111 5%

5:0 TR e LS E =KXl

4.3.24. PLLSAI ###% (RCU_PLLSAD

Ml fF%: 0x88
HAi{E: 0x2400 3000

B B PLLSAIR 8] 2% T 41 A 3.
CK_PLLSAIVCOSRC = CK_PLLSRC/PLLPSC
CK_PLLSAIVCO = CK_ PLLSAIVCOSRC x PLLSAIN
CK_PLLSAIP = CK_ PLLSAIVCO / PLLSAIP
CK_PLLSAIR = CK_ PLLSAIVCO / PLLSAIR

AT DA 7T (8 2k (164 i (3241) Vil

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

‘ R ‘ PLLSAIR[2:0] ‘ fRE PLLSAIP[1:0]
rw w

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

‘ e ‘ PLLSAIN[8:0] e
w

DLINLI, 2R iR
31 R AR FERAAE -
30:28 PLLSAIR[2:0] PLLSAI VCO B4 ) 43R 7 F T PLLSAIR B 8 H AR

2 PLLSAI I 8l ¢ FHTI F R A BA B R A, X6 A A T-ilid PLLSAI VCO I 4
(CK_PLLSAIVCO) 434 i PLLSAIR % Hi il (CK_PLLSAIR) . CK_PLLSAIR
FAF AR TL B8 (<216MHz) . RCU_PLLSAI %7785 1f) PLLSAIN i i %t
CK_PLLSAIVCO R4t fT T #iik

000: f&#

001: fRE

010: CK_PLLSAIR = CK_PLLSAIVCO /2

011: CK_PLLSAIR = CK_PLLSAIVCO/3

100: CK_PLLSAIR = CK_PLLSAIVCO/ 4

111: CK_PLLSAIR = CK_PLLSAIVCO /7

27:18 ] AR ALE

17:16 PLLSAIP[1:0] PLLSAI VCO % i) 43 5[5 1 FT- PLLSAIP B8 tH 4514
2 PLLSAI I8l ¢ P A BAL B R AL, X i T-iid PLLSAI VCO i 4
(CK_PLLSAIVCO) 744 pt PLLSAIP #i il (CK_PLLSAIP) . CK_PLLSAIP
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FF4 5 UBSFS/USBHS (48MHz) , TRNG (48MHz) &f SDIO (<48MHz) [}
B, RCU_PLLSAI #7831 PLLSAIN fif#%F CK_PLLSAIVCO I 4idk47 T Hliik .
00: CK_PLLSAIP = CK_PLLSAIVCO /2
01: CK_PLLSAIP = CK_PLLSAIVCO/ 4
10: CK_PLLSAIP = CK_PLLSAIVCO /6
11: CK_PLLSAIP = CK_PLLSAIVCO /8
15 3] IR FF R AR -
14:6 PLLSAIN[8:0] PLLSAI VCO 4 {45 R+
24 PLLSAI #2<FI HEE B AL BUSE E (NS FRET S EE)
XA A MO PLLSAI VCO JER8h (CK_PLLSAIVCOSRC) &4l PLLSAI
VCO % i il & (CK_PLLSAIVCO) . RCU_PLL % ff #% 1 PLLPSC A7 38 %}
CK_PLLVCOSRC 44T 7 Hiliik
& : CK_PLLSAIVCO 84512 Ji [H 2 Zii#£ 100MHz F| 500MHz Z [A]
PLLI2SN & HI{E 42508 : 50sPLLSAIN<500
000000000: 1454
000000001: 144
000110001: 14
000110010: CK_PLLSAIVCO = CK_PLLSAIVCOSRC x 50
000110011: CK_PLLSAIVCO = CK_PLLSAIVCOSRC x 51
111110100: CK_PLLSAIVCO = CK_PLLSAIVCOSRC x 500
111110101: f#§4
111111111 f#84
5:0 fREE DR FER A
4.3.25. AL B % 72 1 (RCU_CFG1)
Wk fmFs: 0x8C
HA{E: 0x0000 0000
AT T DA AT (801D B (1647 B (3241) Vil
31 30 29 28 26 25 24 23 22 21 20 19 18 17 16
TIMERSE
TRE R PLLSAIRDIV[1:0]
L
w w
15 14 13 12 10 9 8 7 6 5 4 3 2 1 0
R
PALRE 2 R
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31:25 TR e DARIFEALE .
24 TIMERSEL TIMER B i 5
EHER A B ALEUE AL 1ZALE ST T E I 2% 1 i SR
0: {1} RCU_CFGO %517 241 APB1PSC/APB2PSC fir3% 11 4 0b0xx (CK_APBX
= CK_AHB) B{ 0b100 (CK_APBx = CK_AHB/2) , I &It 4f%T CK_AHB
(CK_TIMERX = CK_AHB) , 75NE 2307 1% T APB FHEF %% (7E APBL 33
KISER3%: CK_TIMERx =2 x CK_APB1, 7t APB2 i/ #%: CK_TIMERX =2
x CK_APB2) .
1: W5 RCU_CFGO 7441 APB1PSC/APB2PSC fi7I5 fI{# Jy ObOxx (CK_APBX
=CK_AHB), 0b100(CK_APBx = CK_AHB/2), 5 0b101(CK_APBx = CK_AHB/4),
ERT 242 T CK_AHB (CK_TIMERx = CK_AHB) . 7 N|Enf #3404+ APB
N eFEIIUfE (FE APBL 451 ERf 28 : CK_TIMERx =4 x CK_APB1; 7E APB2 i /{E
F2%: CK_TIMERx =4 x CK_APB2) .
23:18 TR WARRF A
17:16 PLLSAIRDIV[1:0] PLLSAIR B (1) 23 551K 7
9 PLLSAI 4 56 P B E 00 B B A o 2 A i TLE AL g B
00: CK_PLLSAIR/2
01: CK_PLLSAIR/4
10: CK_PLLSAIR/8
11: CK_PLLSAIR/16
15:0 TR e WARRF A

4.3.26. B e k42 ] A7 8% (RCU_ADDCTL)

HudkfwFs . 0xCO

HAE: 0xXX00 0000 xFE R A & X

AR AT LA (8 R (1660 mir (3261 Tl

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
IRC48MS | IRC48ME
IRC48M48CALIB[7:0] e
B N
r r w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PLL48MS | CK48MS
{REd
EL EL
w w
LI B iR
31:24 IRC48MCALIB[7:0] I &F 48MHz RC ¥R e kAl 27 17 2%
- HLBT B Bl akix Ly
23:18 RE DARFFEAE
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17 IRC48MSTB P38 48MHz RC 3% #s B £ s @ br AL
EAE B 1R TB/RIRCABMIR ¥ i i o 2 75 Ao 2 15
0: IRCA8MAR&E
1: IRC48M C.fasE
16 IRC48MEN M3 48MHz RC 1R %8 1# fe
BN RIE AL 23 N IR FE BRAR B A MU 205 F A 2 Ao
0: XHIRCA8MI} o
1: #TJT IRCA8M It 4h
15:2 RE DR FERAIAE
1 PLL48MSEL PLLASMI b 1 %
A B A AL, %A T B CK_PLLQI #h B CK_PLLSAIPIN #{/E 5 PLL48M
FR) e Y
0: EPECK_PLLQHT#H
1: %4 CK_PLLSAIP 4
0 CK48MSEL A8MHzI B R iEFE
A B RIE AL %A T FEIRCA8MIN 4 Y PLLASMIN 4/ S CKABMIN £
CK48MHF 41 )y TRNG/SDIO/USBFS/USBHSH L H Lt 4h . RCU_ADDCTL %77 28 )
PLL4A8MSELMZ % PLLASMIN 4f i 47 T #ik .
0: % FIRCASMHT #h Gl it PLL4SMSEL 3% 4 (% I CK_PLLQHS £ 8{CK_PLLSAIP
D)
1: %+ IRCABM I
4.3.27. At 4F R B &7 8% (RCU_ADDINT)
Hihtfm#%: 0xCC
SA7{H: 0x0000 0000
AT ] DAY (8L | B (166D B (3240 Vil
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
IRC48MS
fRE 1R
TBIC
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IRC48MS IRC48MS
fRE R R
TBIE TBIF
LIS, b R
31:23 ] AR ALE
22 IRC48MSTBIC P 48 MHz RC k% #fa e H G =
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M5 1 HA7 IRCA8MSTBIF A5 & A7
0: AEf7 IRCA8BMSTBIF FrEfr
1: E47 IRC48MSTBIF ¥r&f7
21:15 1R IR FF R AR -
14 IRC48MSTBIE N#F 48 MHz RC R % #e k2 5E FR Il g
A B A7 SRS /24 1 E IRCA8M I 4t 5 v bk
0: %% FIRCASMI &hAa i by
1: ffifE IRCA8M I #hfa 5 v bt
13:7 1R IR FF R AR -
6 IRC48MSTBIF IRC48M B £ 2 & H AR 47
27548 MHz RCIR #s 4 f2 52 HIRCA8MSTBIEAL 4 B 1 i ph fifi 4 & 1
B A7 IRCABMSTBIC f7 B IR % AT
0: JTIRCASMIN gz s W= A4
1: 724 IRCA8M I e fa s v bt
5:0 fREE DAAURFF R AL
4.3.28. APB1 fiinE #7758 (RCU_ADDAPB1RST)
Huhibfm#%: OXEO
SA7{E: 0x0000 0000
AT ] DAY (8L | B (16f) Bl (3240 Tl
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CTC
IREFRST 1R N
RST
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1R
LIS, b R
31 IREFRST IREF &1
HE B A B A
0: LEH
1. EfI IREF
30:28 {R DR FER A
27 CTCRST CTC Efr
H#pE B A B A
0: LEH
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1: &Efi CTC
26:0 3 AR ORFF R ALAH -
4.3.29.  APB1 [infEges 7% (RCU_ADDAPB1EN)
Wbk {w#%: OXE4
S Ai{l: 0x0000 0000
GRS A DUy (840) L FF (16f1) BT (3241) Vi.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
IREF CTC
R fREE
EN EN
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1R
Ar/IBLR, 2 iR
31 IREFEN IREF I 4 B¢
A B LR A
0: S0 IREF 4
1: JFi3 IREF W4
30:28 R AR FEEALE
27 CTCEN CTC W% {#ifie
A EALE
0: % CTC It
1: FFJ5 CTC sk
26:0 R AR FEEALE
4.3.30. APB1 [ inEEIRAE X (F 8 B 728 (RCU_ADDAPB1SPEN)
Wit fw#%: OXES
HifH: 0x8800 0000
GHF e I (8h0)  FF (1661) i (3247) Vil
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
IREF CTCSP
R 1R
SPEN EN
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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RLINLI, 2 Eiipn)
31 IREFSPEN MEIRA 0N IREF B 8h g fE

FH A B AL A

0: REARAE T ICH] IREF B 8h
1: BEAREIC T IS IREF B 4P

30:28 1R IR FF R AR -
27 CTCSPEN MEIRAE N CTC B4 fie
FHEE B AL AL

0: REARAE T ICH] CTC B 4P
1. HBEAREES T IS CTC B &

26:0 PR DARFF AL -

4.3.31. VRS 72 (RCU_VKEY)

HidibfwA%: 0x100
S Ai{E: 0x0000 0000

AT DAY (8 2k (164 s (3241) Vil

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ KEY[31:16]
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ KEY[15:0]
w
DL, 2R i 3o
31:0 KEY[31:0] RCU_DSV 27 a4

IXEEATAL RER M, A5 TRIXEefr, W4 0. RATER RCC_VKEY Ff7es5
0x1A2B3C4D J5, RCU_DSV HAF# ARt s .

4.3.32. R B E RT3 (RCU_DSV)

Mk fAe: 0x134
Hi{H: 0x0000 0000

A A AR A LAR T (860 2B (1661 =T (3267) Vil .

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
’ R DSLPVS[2:0]
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RLINLI, 2 Eiipn)

31:3 PRE DR FER A

2:0 DSLPVS[2:0] TR 5 HEARAR =X F R 8

H R A B A A T X e

000: IR FEMEMRAE AT P A% H I vk (B

001: 7EHRPEREMRME N AR HEEN (BREE-0.1) V CREBR S EAD
010: 7EVRFEREIRML T AL (BREME-0.2) V ORI D
011: 7EVRFERENRK T AR (BRE(E-0.3) V. ORI D
100~111: &%
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5. ISR R R 28 (CTC)

5.1. &

IR IR HI2S (CTC) RAMEER T, HaRHEN#H48MHz RC R (IRC48M). CTCHR
LT 0 S B () 2 2 S 5O R VEIRCA8MF Iy e i 2%, 3 3t [ 2 (1 8% T 30 1) e R v {1
PIE B — /NS AT IRCA8MET 41

5.2. TERME

AN 2% (5 53R GPIO (CTC_SYNC) , LXTALI %,
AL 22 [R] 28 ik i

WEfE E e iE, Tof A1

HA S5 5 E IR 116 bitsH ik T4 85

F AR TAG R B Sh A HERI8 bitsi Bk i S48 5

FrEAL AW, H TR AR AERRE: R#ERIIRAE (CKOKIF) |,
(CKWARNIF) FlE5iRIRE (ERRIF) .

%
of
==
&t

5.3. Dhee i B

CTC iy Py 4 44 W an & 5-1. CTC &
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&5-1. CTCfaiif
PCLK1 APB1 BUS
CTC
AT
¢ SWREFPUL
fRE —»10 Y
GPIO oo Y
(CTC_SYNC) g e N B 1% . < >
(112,14, ,/128)
LXTAL »01
TR —11
REFSEL[L0] REFPSC[2:0]
REF sync pulse
CK_IRC48M C cTC -«
48MHz g e RLVALUE
REFDIR
T
O
& REFCAP
< TRIMVALUE v
Feef e
Lk ) CKLIM

5.3.1. REF [FP kit & A28

B4, Wit % B CTC_CTL1 2 /£ 8¢ IREFSELR ik 2 %= 56 GPIO (CTC_SYNC),
LXTALR 2h%r H

SRIG, W LUE N % B CTC_CTL % /7 4% H MIREFPOLAL K L B 2 2 {5 SR [R5 I (1145 5 A% 1
LB ECTC_CTLAZ A7 a8 FUREFPSCALK ™ A — NG & i[RI 2 I S5 5

R TR EAT A 22 k5 5, W F5 2R B CTC_CTLOZ £ 5 H I SWREFPULL 1. At
SHENKE S SNBSS H kb5 5 i Ja BEAT 2 E R .

5.3.2. CTC Kevieit % as

CTCHY Bl 1140 %% H1CK_IRCA8MAR i 4t . 75 B 7 CTC_CTLOW /72 FIMCNTENALJS, 4
ol 258 — AMREFFERD k55, 114088 746 MRLVALUEE (RLVALUETECTC_CTL1 % /7 4%
HE SO FFER R N T BRI BIREF RS K5 S i, T Eds EARLVALUEAE, (Rl 58T
FREG T R LA MA BIREF R k{5 5, tHEE < R, SR Lt
#7%]128 x CKLIM (CKLIMYECTC_CTLAH5E 0, HJafF ik, HER IR~ —AREF 5 ki
55, — BN BIREFFEIkME S, 4T CTCRHUETH S 11T BUE W 3R AE NCTC_STAT %
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T FIREFCAPAHL, [HIEF, 4ETTHEES TH A0 M # 7 ACTC_STAT % 17 28 FIREFDIRAZ

VEYH N 2500 B5-2. CTCEE T HEETT = -

B 5-2. CTCE#ETT a8

it 5l
A
B R 3 3 I}

5.3.3. PREZRDEALFI 5 BB T 2

MREF R k5 5 IS, B S prak Dhse e 0T . W0 R REF A5 kit (5 5 H IL7E T4k
A N VB R R, UE B AR AR L R BT R IR N 48MD) 18, R K
CTC_CTLOH I TRIMVALUE(H (I8 RHE(ED « 41 RREFFIE Bk 5 HBLE T E 3 17 B2
(PR, 0B Y H I e e L B BRI B e, 7R BN TRIMVALUEfE . CTC_STATH Y]
CKOKIFfz, CKWARNIFfi, CKERRfZFMREFMISSAH7 M | A2 PEAL FIRAS o

WIRCTC_CTLOH FAUTOTRIM ({4 H AR iR ) B 1, B H S, 7EIX
A, QR REF RIS Bk 5 5t IAE TR B0 ) Rk AR e, U0 A e AR L B
IR A58, CTC_CTLOH ITRIMVALUE(H 2 HANME K, SRIEsE Mal IRk, k2,
RREF R Bkt (5 5 HILTE T 2088 1) Bt B0 B rp, 00 22 i i) b A5 L B B ) b AT R
TRIMVALUE{E 22 FH B8/, AT kIS 24 A1 PRI B AT %6

B Counter < CKLIMHY, il 2IREF[F] ki & 55
- CTC_STATHJCKOKIFAL Cif itk b &4 &AL, FERF, WHRCTC_CTLO
R CKOKIER, (Pt se e T ReAr ) B, o=t — ki,
- HCTC_CTLOHKAUTOTRIMEL, CTC_CTLOH I TRIMVALUEE AR,
B CKLIM < Counter < 3 x CKLIMI, & FIREF[F k55,
- CTC_STATH YICKOKIFA B AL, A, WiRCTC_CTLOH [CKOKIER &1, ¥4
FEAE— A
- WHRCTC_CTLOHMAUTOTRIMAL B, fETHE#s M it Hudfid, CTC_CTLOH 1
TRIMVALUEfEX 0L, 1M 7€ A) bk 30 F2 ek
B 3 xCKLIM < Counter < 128 x CKLIMI}, il BIREF[F)E k{5 5
- CTC_STATH JCKWARNIFA CH B v 45 e 7 D & A, [H] B, 2 CTC_CTLO
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I CKWARNIER, (ISl E ik ge ) B, o — .
- WIRCTC_CTLOHHAUTOTRIMAL B, 7ETHEES M FitEudfEH, CTC_CTLOH ()
TRIMVALUEE K N2, T7E A b0 FE ook o2
B Counter > 128 x CKLIM, ¥ fE I Fit#ud i, Al BIREF L IkitE 5
- CTC_STATHICKERRA: (B HERE R &AL, [FE, WRCTC_CTLOH
ERRIEf, (R5iRHWIHREN) B, o E— k.
- CTC_CTLOH I TRIMVALUEfEAZS
B Counter = 128 x CKLIM, i+#g#s/em FitBod it
- CTC_STATHMREFMISSH: (REF[EZ ki Z R A #E AL, [Fl, WRCTC_CTLO
HERRIEMEL, WA —Arhl,
- CTC_CTLOH I TRIMVALUEfEAZS

WIRCTC_CTLOH I TRIMVALUERI B HEME K T63, ¥ kA R $E, [Fi, A TRIMVALUE
MRS /N T-0, K& RAETEFE. TRIMVALUE B BUE G Bl 90~63 (_E#E F 4k A,
TRIMVALUE{E 463; TS &k 41, TRIMVALUE{H 40D, #R)5, CTC_STATH Y TRIMERR
B BB AR Ko p BT, R CTC_CTLOTHERRIEMI B, ¥/ — i,

5.3.4. KgmrEterE

CTC_CTL1H'RLVALUE Rz F1CKLIMAY # I Bt 4538 17 A AE 5 SR HE I S8 . e AT B {8 e
WK B A% (IRC48M: 48 MHz) FIREF [F25 bkt (55 FIAUR TR 2], BAMRAS £REF
A5 k5 5 fECTC UM As THE I R B, BT LARLVALUE R A -

RLVALUE=(F_clock+ F_REF )-1 (:5-1)
CKLIMIE B P AR I B RS FE R B, — M s B K —2:, B EACKLIMEIE
CKLIM=(F gk Frer) x0.12% +2 (05-2)

B KAE E0.12% 5 F oot HHER RS £ 14112 (IRC48M), FrerseREF [F25 Bk 5 5 A%,
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5.4, CTC &H7F#

CTCH:hhl: 0x4000 6C00

5.4.1. =% F2E 0 (CTC_CTLO)

HodikfwE%: 0x00
HAifE: 0x0000 2000

LA AP REeiL T (32 460) Vi,

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1R H
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R TRIMVALUE[5:0] SWRER AuTo CNTEN R EREFIE ERRIE CINARE CKOKIE
PUL TRIM IE
w w w w w W w W
ALINLIR 2R ik
31:14 ] DARFF AL
13:8 TRIMVALUE[5:0] IRC48M 5 HEME
4 CTC_CTLO 'K AUTOTRIM B4 O B, %4 e B A G B, 124 =UH T3
(GRS SUNER
% CTC_CTLO #'f) AUTOTRIM {0 1 i, &AL H e, B Eshisek, %800
TR AL

TRIMVALUE A2 32, 34 TRIMVALUE 120 1 I, IRCA8M I 45 22 38 b ok
%) 57KHz. %4 TRIMVALUE B 1 i, IRC48M 44 18/ K %) 57KHz.

7 SWREFPUL B A R 22545 5 ik
AR EAL, IR CTC MR L — AN RIS S H k5 5 o 20 bl 1 5 2hiE
B, BLERERTRE 0.
0: WA
1. B — A RS E K E S

6 AUTOTRIM T 1 B A A
AL BATBUERR . I E 1, B A SRR R, S AN B
BB CTC_CTLO # ) TRIMVALUE 18, | IRC48M [ £ SiiZ 1A 5| 48MHz.
0: A& ILAEA: AR A
1: AEREREL: A SR HERL

5 CNTEN CTC ¥ ffi g
BAL R B A EER, T REEZEIE CTC 188, HiZfi B 1 i, Reeisk
CTC_CTL1 1.
0: &1 CTC %%
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1: fffE CTC i+%as
4 3] AR AE R A
3 EREFIE PS5 5 P Wl RE
0: ZEIFHHE S5 5 = il
1: RSG5 =4 bl
2 ERRIE B R b g
0: ZEI-AER b
1: fHASES R AT
1 CKWARNIE e A A #2245 e DT s
0: ZE kBBl e 25 b
1: fdAERT R HE S i
0 CKOKIE 4 A 7 56 8 T8
0: ZE I Bl HE 52 B T
1: (HEEE I R i 5E R Wt
5.4.2. BHEFER1 (CTC_CTLD
Wik fmEs: 0x04
S AiME: 0x2022 BB7F
LA R aesi T (3261 Vil
HEE: HCNTENNIN, AR A2 IME.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
REF
18 REFSEL[1:0] 1Red REFPSC[2:0] CKLIM[7:0]
POL
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RLVALUE[15:0]
AL IR 2 R
31 REFPOL S TR
A A B BGER, FTIEBESEE SENFD R
0: %E&F LR
1: B TREE
30 ] AR ALE -
29:28 REFSEL[1:0] SHEAF FIRIE R

ZAL P EAETER, HTR#ESEE SR
00: #%# GPIO (CTC_SYNC) HiNE5
01: ¢ LXTAL M4
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10: 1484
11: 148

27 Lnget) WIRFFEAAE -

26:24 REFPSCI[2:0] S5 SR T

AL E A A O R
000: ZE(E5A500
001: Z%(5%5 2 /i
010: %155 4 4
011: Z%{5%5 8 /il
100: Z#1{5%5 16 440
101: %155 32 /140
110: %155 64 4140
111: %155 128 4140

23:16 CKLIM[7:0] I Al A M B R PR AR
AT KA B A B R, T SO R R JE FRAE o ZA T AR TG A B shik i
R, VU IS S5 SRS A B S0 L

15:0 RLVALUE[15:0] CTC i HEaifE
AL A B A EGE R, BT L CTC i M AR A, 43— FH Sk
P, ZEEEERT CTC Kkt g+,

5.4.3. REFHER (CTC_STAT)

Huhik A% . 0x08
S A{E: 0x0000 0000

AT R e (32 bit) il

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
REFCAP[15:0]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TRIM REF CKWARN| CKOK
REFDIR TREd CKERR TR EREFIF | ERRIF
ERR MISS IF IF
r r r r r r r r
BLALI KK iy
31:16 REFCAP[15:0] CTC it HudsHiigi(E
AR B] N FE S FE K E S, CTC RAETH s T T BB # 7 A\ 2] REFCAP
iz
15 REFDIR CTC it e it 07 17
R B — N F S K E S, CTC RHETHEER K vH807 M 4 47 N REFDIR 47
Hr.

151



Z

GigaDevice

GD32F4xx F 1 Tt

14:11

10

7:4

3

TRIMERR

REFMISS

CKERR

(3

EREFIF

ERRIF

CKWARNIF

0: [ Lit%
1: [ TRl

DARFFEALE

IHEME T IR

% CTC_CTLO i) TRIMVALUE f{H &/t Fi sl Fidief, Zhrth ok E AL, %
CTC_CTLO #1/J ERRIE 78 1, N&i=4—Arhif. i35 1 5 CTC_INTC #
ERRIC £z, ALK TRIMERR f7iE% .

0: TRCMEMEHRTRARA

1 RARHEMEAE

B2 % kb5 5 % 0k

HEESHE TGS BRE, ZALREFEAL. 2 CTC RHETH A T U i 72
Tt E R 128 x CKLIM #BCA for i 2[R 22 2 E ikl 5 S, REFMISS L& 7. 1 H]
R B ORI, TOVE R HE B B AR AR, B A FAh AR A BT S 1 3 CTC_INTC
¥ ERRIC fiz, W LL¥ REFMISS 5%,

0: LR SHamE S %Kk

1. FEPsHHES £k

IS A HE A AT

A B HERR PEAE, ZA RAEE B 24 CTC RS Has T AU e ki H it
B RTEET 128 x CKLIM, R EIFEZSE ki E 5, CKERR BAz, #iW]
MRTEEPORE, CIERHERIII AR . 24 CTC_CTLO # /¥ ERRIE & 1 B, F=/k
— A, @S 13 CTC_INTC H1i1) ERRIC £, ALK CKERR fiiE %

0: JoH Bz R R &

1: RAERH R HERS S

W IRRFE A -

W % b S AL

2 CTC FEHERT i1 B8 71503 0 i, iZAL i fsfEE AL, 24 CTC_CTLO 1) EREFIE
B 1, A4, d@idE 1 3 CTC_INTC ## EREFIC £z, A L% EREFIF
AL

0: BMESHES 4

1. HHSEESE

B bR AL

HRAE AR, ZA R EA. REH TRIMERR, REFMISS =% CKERR
R KRR, EAM BN, 2 CTC_CTLO H¥ ERRIE BAIF, F=H—ANFl. @i
1 3| CTC_INTC " /J ERRIC fi7, 7] LUK ERRIF A& %,

0: THFRKE

1. RAEHNR

i o 4 45 P A AT

SN Bl P AR, SRR B 24 CTC R B iU K T e T 3

x CKLIM H/NT 128 x CKLIM, FER 3 [F 25 22 kit {5 5, CKWARNIF &7,

X 0 2 AT A RN R AR, (R AT DL A ik B M AT R A . M B R
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w4, TRIMVALUE {0 2 806 2. 24 CTC_CTLO H'f) CKWARNIE & 1 i,
FEAE—N i, #BidE 1 #) CTC_INTC H CKWARNIC 17, 7 PLK CKWARNIF
MiiE=E .
0: Joiehieued kA
1: AR RS &k
0 CKOKIF A A A T R BT A AL
R U T, 1A AR B A . A TE CTC REHETHEER THEUE /N F 3 x CKLIM
i, R FESERHES, CKOKIF BAL. Uil ai iR Es, wLMEH,
AFHEIEE TRIMVALUE {ERH T8 EH#E, 24 CTC_CTLO H1f) CKOKIE & 1 i/,
FEE—AN . Ed S 1 F] CTC_INTC i) CKOKIC fi7, LK CKOKIF fiiE 2.
0: B HEAR R TH
1: WHEIRHERTH
5.4.4, F TSRS (CTC_INTC)
Mk fmE%: 0x0C
S A{E: 0x0000 0000
ZA RS R EEt T (32 bit) WA
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CKWARN| CKOK
R EREFIC | ERRIC
IC IC
LN, 2 R
31:4 {REH DR FER A
3 EREFIC EREFIF FH &R A7
A A BEHRAMS, BARfERIEl 0. 5 1 AT LAERR CTC_STAT H(1) EREFIF i, 5
0 HZM
2 ERRIC ERRIF th W& AL
ZhA ReE A E, R 0. 5 1 WLLEK: CTC_STAT T ERRIF 17,
TRIMERR fiZ, REFMISS fiifl1 CKERR {7, 5 0 #50.
1 CKWARNIC CKWARNIF 1 i 47
A A BE RS, BRI 0. 5 1 W LLER: CTC_STAT H1[1) CKWARNIF fi,
5 0 &5,
0 CKOKIC CKOKIF H Wi i Ar

AL RBEBRMS, SEERE 0. 5 1 ATLER: CTC_STAT 1) CKOKIF £, 5

0 5N o
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6.

6.1.

6.2.

6.3.

W A (EXTD

(il

Cortex®-M4 41 1 8 A o & A 42 41 2% (Nested Vectored Interrupt Controller (NVIC))
ARSI e R 5 AR ST AR L. NVIC SEIL T RAEIE () 57 5 R b AR 38, DA R P e SR e«
BN RERSN . LT NVIC HiHIES % (Cortex®-M4 H RS HZFM) .

EXTI Chl/ S fE Pl &) E04E 23 ANAH TS AR iR 0 v i 5 ELRERS 1) AL P 28 P9 A% 7 A= b
TEOREMEE AT . EXTIA =M A SRR ETHRMA . TR MR ME A . EXTIHH)
B AN TSI FL i S R LA T B AR

FERHE

Cortex®-M4 R 4t 5 ;

QLT Ay B i (1) 4/

ART W SE T B A, T HRAE 164 T R S At 4

o AP v BT AL 2

SCRE S o AT T

W RGN e

EXTIH A 234 A0 BB ST A 32 15 RS DU AL 3% 5

fpfil A BRI, BN AR R R il 5
A W A i A

A TC P ik RV

o T Th RE IR

Arm® Cortex®MA4AKLEE 28 flik B AR m A H Bz fl g (NVIC) fEALEE (Handler) #XFXTFr
B HATIRE R X 4 DL AT 55 KRR, RS E S YT A2 TR Bk, Eh
TP W IR 7T (ISR) J5 AsEH L.

e B A A A AR S IS FAT HEAT (K, ATTTE = 1 R TN . AEERAS SCRF R APy, 7T
SEOUE SE W T, KIEEDE 7 R E U1 TARS Pl R4 . Z 6-1. Cotrex-M4 4747 NVIC f7
H RN F 6-2. F B/ BZH| N T P A I 5% KA

%% 6-1. Cotrex-M4 A NVIC B A

FHEER HE% 5 %k (a) W) 2 bk Eiipy
0 0x0000_0000 R
=K A 1 -3 0x0000_0004 =L
NMI 2 -2 0x0000_0008 AN i g B
A A2 i e 3 -1 0x0000_000C P A2 2 1) D e
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RHERR HERS &% (ad [Ehe:ihn ik
FEAf A B CIE VR acs 0x0000_0010 TEfif o
L e CE et 0x0000_0014 TOHE W, A7 A ] i
i e 6 CE et 0x0000_0018 A58 HE A BEAREIRES
) 10 0x0000_001C - -~
0x0000_002B
SvCall A% 1 11 A YA A 0x0000_002C gt %é’\;‘;%%%%%ﬁ
VRN AL 12 AR 0x0000_0030 IR 2
- 13 0x0000_0034 N
PendSV £E#E I . e g
£ 14 Al iR E 0x0000_0038 AT EERR I R GRS 15 R
RGN 15 CIE VR acs 0x0000_003C R E I A
% 6-2. FHfEER
RS HERS HB TR ) B bk
IRQO 16 & |14 0x0000_0040
IRQ 1 17 R EXTI 281 LVD i 0x0000_0044
IRQ 2 18 FERE R EXTI £210 RTC 22 A (8] 8k o e 0x0000_0048
IRQ 3 19 B EXTI 261 RTC Mg H b 0x0000_004C
IRQ 4 20 FMC 4R+ it 0x0000_0050
IRQ5 21 RCU #11 CTC ity 0x0000_0054
IRQ 6 22 EXTI £ 0 i 0x0000_0058
IRQ 7 23 EXTI £k 1 ik 0x0000_005C
IRQ 8 24 EXTI £& 2 rflk 0x0000_0060
IRQ9 25 EXTI £& 3 rhlkf 0x0000_0064
IRQ 10 26 EXTI £ 4 ik 0x0000_0068
IRQ 11 27 DMAO @i 0 4 /& 0x0000_006C
IRQ 12 28 DMAO j#iE 1 4= )= b 0x0000_0070
IRQ 13 29 DMAO 81 2 4= = b 0x0000_0074
IRQ 14 30 DMAO i#iE 3 4= I8 0x0000_0078
IRQ 15 31 DMAO i#iE 4 4= I8 0x0000_007C
IRQ 16 32 DMAO @il 5 4 f5 b 0x0000_0080
IRQ 17 33 DMAO B3 6 4= 5 b 0x0000_0084
IRQ 18 34 ADC 4= J& 0x0000_0088
IRQ 19 35 CANO TX Ik 0x0000_008C
IRQ 20 36 CANO RXO0 1l 0x0000_0090
IRQ 21 37 CANO RX1 1l 0x0000_0094
IRQ 22 38 CANO EWMC H i 0x0000_0098
IRQ 23 39 EXTI £[9:5] 0x0000_009C
IRQ 24 40 TIMERO H 1kl A1 TIMERS 4 f& H b 0x0000_00A0
IRQ 25 41 TIMERO 537 1 A1 TIMERQ 4 J& H I8 0x0000_00A4
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WS M EHS VNGl T ] Bk
TIMERO fit /< 5 38838 4 AH 7 7 7 TIMER10
IRQ 26 42 0x0000_00A8
4 Jey v
IRQ 27 43 TIMERO #fi3k e 0x0000_00AC
IRQ 28 44 TIMER1 45 H 7 0x0000_00B0
IRQ 29 45 TIMER2 4= )5 H It 0x0000_00B4
IRQ 30 46 TIMERS3 45 /1 0x0000_00B8
IRQ 31 47 12CO 0x0000_00BC
IRQ 32 48 12CO #i% b 0x0000_00CO
IRQ 33 49 12C1 FfFHlhr 0x0000_00C4
IRQ 34 50 12C1 15 b 0x0000_00C8
IRQ 35 51 SPIO 4 J& 0x0000_00CC
IRQ 36 52 SPI1 4 & H 7 0x0000_00DO0
IRQ 37 53 USARTO 4= J&j H 7 0x0000_00D4
IRQ 38 54 USART1 4= J5jH 7 0x0000_00D8
IRQ 39 55 USART2 4= JajH 7 0x0000_00DC
IRQ 40 56 EXTI ££[15:10]+ ¥ 0x0000_00EO
IRQ 41 57 B EXTI 2611 RTC [ = b 0x0000_00E4
IRQ 42 58 R EXTI £R11) USBFS Mg i iy 0x0000_00ES8
IRQ 43 59 TIMER7 9 1 i1 TIMER11 4= 7 H 7 0x0000_00EC
IRQ 44 60 TIMER7 i sF Al TIMER12 4 /3 0x0000_00F0
IRQ 45 61 TIMERY fe /2 SRR TIMER13 0x0000_00F4
el
IRQ 46 62 TIMER?Y #fi 3k b 0x0000_0O0F8
IRQ 47 63 DMAO iBiE 7 4= b 0x0000_00FC
IRQ 48 64 EXMC 47+ 0x0000_0100
IRQ 49 65 SDIO 4= J& H iy 0x0000_0104
IRQ 50 66 TIMER4 4= )& H1 87 0x0000_0108
IRQ 51 67 SPI2 4 J5 i 0x0000_010C
IRQ 52 68 UART3 45 H I8 0x0000_0110
IRQ 53 69 UART4 4= 87 0x0000_0114
IRQ 54 70 TIMERS 5 i 0x0000_0118
DACO, DAC1 ki
IRQ 55 71 TIMERG6 4= )& H1 187 0x0000_011C
IRQ 56 72 DMAL j#iE 0 4 /5 It 0x0000_0120
IRQ 57 73 DMAL #iE 1 & /i 0x0000_0124
IRQ 58 74 DMAL @i 2 & /il 0x0000_0128
IRQ 59 75 DMAL j#iE 3 & Ak 0x0000_012C
IRQ 60 76 DMAL #iE 4 & /i 0x0000_0130
IRQ 61 77 DAK I 42 JR) H W 0x0000_0134
IRQ 62 78 FERER) EXTI 281 DA P g i o By 0x0000_0138
IRQ 63 79 CANL TX ik 0x0000_013C
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WS M EHS VNGl T ] B Ak
IRQ 64 80 CAN1 RX0 HlH 0x0000_0140
IRQ 65 81 CAN1 RX1 It 0x0000_0144
IRQ 66 82 CAN1 EWMC H i 0x0000_0148
IRQ 67 83 USBFS 4 J= H 7 0x0000_014C
IRQ 68 84 DMAL #iE 5 4 = It 0x0000_0150
IRQ 69 85 DMAL #iE 6 4= I8 0x0000_0154
IRQ 70 86 DMAL J#iE 7 &= I 0x0000_0158
IRQ 71 87 USARTS5 4 J&) H b 0x0000_015C
IRQ 72 88 12C2 b 0x0000_0160
IRQ 73 89 12C2 &R 0x0000_0164
IRQ 74 90 USBHS i 4 1 iy o 7 0x0000_0168
IRQ 75 91 USBHS i 2 1 g A\ A 7 0x0000_016C
IRQ 76 92 BB EXTI 281 USBHS M e o 1 0x0000_0170
IRQ 77 93 USBHS 4= /7 it 0x0000_0174
IRQ78 94 DCI &= Jz i 0x0000_0178
IRQ79 95 IRE 0x0000_017C
IRQ80 96 TRNG £ & b 0x0000_0180
IRQ 81 97 FPU £ J&) b 0x0000_0184
IRQ82 98 UART6 4= & H 187 0x0000_0188
IRQ83 99 UART7 45 I8 0x0000_018C
IRQ84 100 SPI3 4 5 H i 0x0000_0190
IRQ85 101 SPI4 4 J5 i 0x0000_0194
IRQ86 102 SPI5 £ /i 0x0000_0198
IRQ87 103 ] 0x0000_019C
IRQ88 104 TLI 45 0x0000_01A0
IRQ89 105 TLI AR b 0x0000_01A4
IRQ90 106 IPA 45 0x0000_01A8
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6.4. ZHRE R
& 6-1. EXTI B9 #1EE
ek s ] AR
EXTI Line0~22
pubEL ORIl
% NVIC
—— hb s p———
A 4
AT
FfFreE P FEBRES
6.5. A T B A4 T BRI

EXT I 55 234N T AL 30 RGN R % O EL AT DA g AR B 8 7 A rp b i SR Bl A e i . EXTIR
L3R A R BT, T BRI AR AU IR Al A . EXT I AR L v G I HL B R AT LA 7y
53T DA TG BB 15 i

EXT i & J5 G455k B /O BIAI16FR 28 LUK oK B N BRI ER I 7AR 28, A1 2% #6-3. EXTI
SRR, HIL T E SYSCFG_EXTISSxZ 748, AT [GPIOE BI#R vl AR AE EXT I fih 2 I,
BARMTE S % FR A E &4 (SYSCFG).

B 7 ik, EXTHEW] LLA AL B 2SR A5 5 . Cortex®-M4 NI 58 4 X H 5 h i (WF), 2%
R (WFE) RURIEFME (SEV) 484 O A WA —ANmelg bl 88 (WIC), AT
DAL b3 28 FINVICHE N THFERAR 1928 Fa A =X, FHWICSR R 590 R =5 4 DL S P WA e g 4 5
SEFRH S R AR, B — R E /O R PR AL B RTCIRI B a1, EXTIRE e i Ak 2
SN R
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AR

RGP i A FH RASL M 1 38 B P $045 5 R L AR A o P 5 42 1 25 RS R Ak FH IX T T e «

FE 48 8 FH 75 2 B SYSCFG fEHerr ) EXTI fish 2 U5
lic® EXTI_RTEN 277881 EXTI_FTEN 277785 LA AEAH N 5] B b TR a4 il
CERAE IR 24 [ R 5| JEIH 2 1 RTENX A FTENx A7 UK IZ 5| VAR F BEus i As

s

3. EILECE 5B N EXTIINTEN 8k EXTI_EVEN £z, f#fgdokdHrf,
4. EXTI FFaaA il wk i B 0 5] I i AR 2o sl 5] 5 3128 A A i 2, (B
T B R Bl il . R R T, XS RI PD AR L ZIHE 15 QiR Sl

Ko TR IR PD ALANEE 1o BT 220 L% H Wy ol AR5 BR AR . PDx Az

Bk

LN D PR A AT Ui & EXTI o Wy s A«

1. FCEXTRM EXTI_INTEN 2% EXTI_EVEN {7 ff fig o Wy sl S 445

2. ML EXTI_SWIEV ZF17E 25N N SWIEVX A, 1 81 A b sl S s B b o . Sk
i, JUKERLE) PD AL 2B E 1 oy SRR, KRR PD AR E 1.
A 5 L0 I 12 H O B R R B AE . PDx Az

< 6-3. EXTI R E

EXTI &% 5 fil R IR
0 PAO/PBO/PCO/PDO/PEO/PF0O/PGO/PHO/PIO
1 PA1/PB1/PC1/PD1/PE1/PF1/PG1/PH1/PI1
2 PA2/PB2/PC2/PD2/PE2/PF2/PG2/PH2/PI2
3 PA3/PB3/PC3/PD3/PE3/PF3/PG3/PH3/PI3
4 PA4 /PB4 /PCA/PD4/PE4/PF4/PGA | PH4 | Pl4
5 PA5/PB5/ PC5/ PD5 / PES / PF5 / PG5 / PH5 / PIS
6 PA6 / PB6 / PC6 / PD6 / PE6 / PF6 /| PG6 / PH6 / P16
7 PA7/PB7/PC7/PD7/PE7/PF7/PG7/PH7/PI7
8 PA8/PB8/PC8/PD8/PE8/PF8/PG8/PH8/PI8
9 PA9/PB9/PC9/PD9/PE9/PF9/PG9/PH9/PI9
10 PA10/PB10/PC10/PD10/PE10/PF10/PG10/PH10/PI10
11 PA11/PB11/PC11/PD11/PE11/PF11/PG11/PH11/PI11
12 PA12/PB12/PC12/PD12/PE12/PF12/PG12/ PH12
13 PA13/PB13/PC13/PD13/PE13/PF13/PG13/PH13
14 PA14/PB14/PC14/PD14 / PE14 / PF14 / PG14 | PH14
15 PA15/PB15/PC15/PD15/PE15/ PF15/ PG15 / PH15
16 LVD
17 RTC [if] &
18 USBFS M
19 Ethernet Mfif
20 USBHS M fig
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EXTI &4 5 i R IR
21 RTC {52 NI ]k 24
22 RTC Mifig
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6.6. EXTI &-774%

EXTI AHbisik: 0x4001 3C00

6.6.1. il fE e B /28 (EXTLINTEN)

Huhk{mF%: 0x00
S Ai{l: 0x0000 0000

N

AT RAet T (32 40) Vi,
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ 1R ‘ INTEN22 ‘ INTEN21 ‘ INTEN20 ‘ INTEN19 ‘ INTEN18 | INTEN17 ‘ INTEN16 ‘
w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

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

AL I3, 2K ik
31:23 fRE AR FFEALE
22:0 INTENX R gEfrx (x=0...22)

0: ZHxZh st
1: SExET Tt g

6.6.2. HAfERE S S (EXTI_EVEN)

Huhikf#s: 0x04
S A{d: 0x0000 0000

AT R AEL T (32 60 Vil

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

‘ R ‘ EVEN22 ‘ EVEN21 ‘ EVEN20 ‘ EVEN19 ‘ EVEN18 | EVEN17 ‘ EVEN16 ‘
rw I\ rw rw w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘EVENlS ‘ EVEN14 ‘ EVEN13 ‘ EVEN12 ‘ EVEN11 ‘ EVENlO‘ EVEN9 ‘ EVENS ‘ EVEN7 ‘ EVENG6 ‘ EVEN5 ‘ EVEN4 ‘ EVEN3 ‘ EVEN2 ‘ EVEN1 ‘ EVENO ‘

VALVREA 2K R
31:23 3 AR ALE -
22:0 EVENX HAFREfIXx (x=0...22)

0: ZExZFAF A
1: HxXLFAHALRE
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6.6.3. R EReFF4s (EXTI_RTEN)

Mol fF%: 0x08
HAi{l: 0x0000 0000

%A AT REeiL T (3260 Vil

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

‘ R # | RTEN22 | RTEN21 ‘ RTEN20 | RTEN19 ‘ RTEN18 | RTEN17 ‘ RTEN16 ‘
w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

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

AL I3, 2K ik
31:23 fREE DAAURFF R AL
22:0 RTENX AR ffifEx (x=0...22)

0: Hixk TRl AR TR
1: SExE ETHI A R Ch Wi/ FiE RO

6.6.4. TR AR RER 78 (EXTI_FTEN)

HlkfwF% . 0x0C
HfifH: 0x0000 0000

AT R Aes T (32670) Vil

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

‘ fRH ‘ FTEN22 ‘ FTEN21 ‘ FTEN20 ‘ FTEN19 ‘ FTEN18 ’ FTEN17 ‘ FTEN16 ‘
w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

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

AL 3, 2K R
31:23 FREE DR FER A
22:0 FTENX TR AR EEX (x=0...22)

0: HxZ T FEnT i A T 2K
1: SExE T BRI A R Ch /R RO

6.6.5. KRl EASEAE (EXTI_SWIEV)

Mtk A% : 0x10
HifH: 0x0000 0000
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%A AT REe LT (3260 Vil

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

‘ R ‘ SWIEV22 ‘ SWIEV21 ‘ SWIEV20 ‘ SWIEV19 ‘ SWIEV18 ‘ SWIEV17 ‘ SWIEV16 ‘
w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘SWIEVJ.S ‘SWIEV14‘SWIEV13‘SWIEV12 ‘SWIEVll‘SWIEVlO‘ SWIEV9 ‘ SWIEVS ‘ SWIEV7 ‘ SWIEV6 ‘ SWIEVS ‘ SWIEV4 ‘ SWIEV3 ‘ SWIEV2 ‘ SWIEV1 ‘ SWIEVO ‘

LI, ZFK Eiipn)
31:23 R IR FF R AR -
22:0 SWIEVX W W R R X (x=0...22)

0: ZFEXTIZx¥ M+ Wi/ZEE R
1: BIEEXTIZEXEA: W/ A1 >R

6.6.6. HEEES (EXTL_PD)

Wb fwA%: 0x14
FAE: OXXXXX XXXX XFERFE X

wAAr Ay R AEtR T (3207 Vil
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ e ‘ PD22 ‘ PD21 ‘ PD20 ‘ PD19 ‘ PD18 ‘ PD17 ‘ PD16 ‘
rc_wil rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ PD15 ‘ PD14 ‘ PD13 ‘ PD12 ‘ PD11 ‘ PD10 ‘ PD9 ‘ PD8 ‘ PD7 ‘ PD6 ‘ PD5 ‘ PD4 ‘ PD3 ‘ PD2 ’ PD1 ‘ PDO ‘
rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl
RL/RLI B iR
31:23 TRE IR R T AR -
22:0 PDx IR A X (x=0...22)

0: EXTIZxEA i fil /%
1: EXTIZextl i &
WX AT E1, R HTEO.
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7. BHAMLZHBAAEBED (GPIO 1 AFIO)
7.1. &t
B Z A 140 NER 1/0 51 (GPIO), 435y PAO ~PA15, PBO~PB15, PCO~PC15,
PDO ~ PD15, PEO ~PE15, PFO ~PF15, PGO ~PG15, PHO ~PH15 1 PI0 ~ P11, &%}
AR HR S ILB R NI TS . RS GPIO i 145 AH 26 428 ) RIC B 23 47 22 LU 2 4%
EN R GPIO 5] B &3 28 vb W/ 42 ) 25 CEXTD A A 9% (4% i A G B 25
T8,
GPIO i AN HAh 1) % F Dh e (AFs) L 51, 4% 2 iE 2 R RS R K R G . GPIO 5]
i3 3 T A % ) B A7 A T DURAE & F Shae 51, & B Shig i N i #5mT LA
£ GPIO 5| Bim] DA H 8B B oS (HESR TR SN M T Thfe el Bt
4 GPIO 51 I#R v AL E A Edi . FHE L Fdi/ M. BREREERAN, I #) GPIO 5] I#E
B &K HR UK Eh e
7.2. FEREMT
W BN/ T R
Wit SRRk AR N DD RE A e 5
B A AR A 5 LR N R ThRE
W ESRIT R  AE RE
B E /A R
B AR ARl R I I NS R - EXT I B 25 17 4%
B RN s T
B SHThREE N E
B R OHERE,
W R R TR .
73, DhEeHR

BEANE A 170 uiy D #R ] LLod@Rk 32 Al Z 74 (GPIOx_CTL) ALE A GPIO #ii A\, GPIO %i
H, AF ZhEEERME . ik AF ZhEERT, 5] AF N\ /4 & il ik AF Thagk i ge >k ik
P i O E A H (GPIO fiiok AFIO i) if, wfLLld GPIO %t B &5 77 28
(GPIOx_OMODE) i & A s IR =t o 11 K B2 T LU L GPIO it
T4 (GPIOXx_OSPD) A& . &AM N A Lt GPIO F/ FhizifE#4 (GPIOx_PUD) FCE
AR BRI RD, Edel N hiIhEe.

£ T71.GPIORER

PAD TYPE CTLy OMy PUDy

GPIO | X | s 00 X 00
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PAD TYPE CTLy OMy PUDy
LITPAN ) 01
L 10
s 00
et A 0 01
GPIO T 10
— 01
i Fa 00
i N 1 01
i 10
Fa 00
AFIO X i 10 X 01
HIA -
Bk 10
s 00
e st ivd 0 01
AFIO T 10 10
i T 00
IFi L 1 ol
R 10
E )\ X X 11 X XX
& 7-1. GPIO 3 7 9 FEA L5 PN FRIE 11O v DAL HE AR 514 B .
7-1. GPIO ¥ O A L1
5
Ay 42 1 7
/5 e
o )
& P Dhfietn Vdd
T
B A/ R \ o sl
A [JJ
é‘ﬁwﬁéiﬁ?\ r
Vss
LN ¢
A RS | o
7%
7.3.1. GPIO 5| e &

RN EN 2 5, %R ARBEE, B GPIO i K #i g AL B i N7 S, X Fh
iR ZEH Edy (PUD /R4 (PD) HH. BB NG, BT74HR0m D (JTAG/Serial-Wired

Debug pins) ¥ A PU/PD

PA15: JTDI A FRitE=;
PA14: JTCK/SWCLK K FHifiz;
PA13: JTMS/SWDIO H i,

166



Z

GigaDevice GD32F4xx )EH):' %ﬂﬂ‘
PB4: NJTRST N FhifEz.
PB3: JTDO NIFZ M,
GPIO 3| BT LARC B M A Bt AR, 24 GPIO 5| AT e & A A 5| sk, Frg () GPIO 5]
JEN P BB A — AN AT B A 55 BRI AN N R E P . ARSI IR AEREAS AHB I S
SR B K PE N\ Z A7 7% (GPIOX_ISTAT).
24 GPIO 51 BIHC B ok 51, ] DUBC B 3 11 ARy s B R Bt e R s = HERR BT
TR, M Ees (GPIOX_OCTL) HIME ¥4 WAER 1/O 51 4 Hs
% GPIOXx_OCTL AT #e/ERT, ARELHES, B DLl S 186 8 1F % A7 48
(GPIOx_BOP, il T3 0 i) GPIOx_BC, 5/ T B 4:1F 1 GPIOX_TG) &tk — ek LA,
AN T B — AN /M) AHB 55 1) FE A, 1 H A AN 32 5

7.3.2. A1ER F T I ZE A 2
REEMANER NECE, 5 A RSl AN /2 .

7.3.3. % FIhee (AF)
i C & N AFIO (5 E GPIOx_CTL #4728 1) CTLy {5 N“0b10”) i}, % I FEAM A&
FThig. JEILIACE GPIO & HIhAEEREZ 74 (GPIOX_AFSELz (2=0,1)), % i 7] AL
B 16 N HThEE. 0% ThRE AL A FEGN A 28 IS A s 0

7.3.4. B nzhee
HLeg| EE M INThRE, BALE TARdE GPIO Zifiss Pl E . 24 {E ADC & DAC Finzh
REm, o B0 ZiAC B R . 245 I AE RTC. WKUPX IR 23 B hnThaemt, s o288
JE A RTC. PMU f1 RCU #4728 Hh# B . M INThReSE AR, Xm0 n] fE 8
GPIO.

7.3.5. MALRE

2 GPIO 5| L & i A

it i A N AR E 5

GIpri=JiDEE N ok ok I ETACEN R

2 RTI/O 5 AL i) Bodha £ 53> AHBIR B R S0 2 BER AR I A7 N i 1 8 AR S A7 474585
o HH b AR AR

B 7-2. A EHEALHE RO 5] A BLE
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B 7-2. AEEBERELLEH
B IR A f
SN IR - o ﬂﬂﬂ
Z WAREH | o Q
T
1
7.3.6. HMHEE
21 GPIO e & % B
B iR R AT RE 5
T Bk = ¢ B e v M O YAz U
B R AR RE
B IR E RS R A W B OO, AN 5] v A R s AR R N
“17, M BAL T PR S s
W SRR A ) B AT A B N 07, AR 5] B S R s B R AR R B AR AR T BN,
AE L 5] BT H S
W U AR ) B AR AR AT R, R ] B RS N MR
B X R IR T AF AR T B, S M En/O K FPIRES .
B 7-3. FH A B FEA L 11O i (1% H Be & .
& 7-3. B ERIEARLEH
5 et | b
T s i - {
65 & » —sm,wﬁ
> e - o Jw
S . Q
!
7.3.7. EHREE
24 GPIO 51 JHHH TR AT
g9 _ R AN R fiy L B2 A
R AR AR

it B R A A B N AR
REYN AR R o ISV

A 7-4. BHAERIFEELZHRE O i BB R E
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 7-4. BEHIECE MR A LT
ESD i
B CR /D /0 pin
- -
7.3.8. & FThEE (AF) BB
AT ERAFI B3, GPIO 3 11 SRR B K — 1 4% FA Dy e B FE B LA 31 A 1.
4 3] BEIE S A 4% F T B -
W IR SR I, TR 2Rk e
W R R B AR
(I R Y N
W ERATER, FERRA5 T b
B O35 B b (KR £ A A AHBE B JE SRR I 47 A 0 N\ OIRZS 2 17 28
W IR A 2 SR AT IR, RO T R A
W A A A SR AT IR, R S A
B 7-5. BB HIZEARLE R 110 v 11 25 H DhRE AL & A
B 7-5. &£ FHThEbEC B MEA LR
% 1 Shisedt _ A
v%
§
\ B 1o 511
%
(’i)‘ﬁlﬁﬁ‘éﬂﬁ)\ o v
7.3.9. GPIO 8 Thee

GPIO F8E HL AT LLERS 1/O i I L B

We AR AP I % 17 244« GPIOx_CTL, GPIOx_OMODE, GPIOx OSPD, GPIOx_PUD #i
GPIOX_AFSELz (z=0,1). I E 32 fi8iE a4+ (GPIOX_LOCK) W] LIS 1/O i 1)
W B . L E B R SICE GPIOX_LOCK H ) LKK A2 LKy o7, HH R f 3 A7 4 8l E

BB F—ANEALHT, AR FALREC B AR RRAZ I AR HL R DK S A R 1 i R B e )

&b
HE o
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7.3.10. GPIO B 5% B ThiEE

Wi GPIOX TG 2 rgethnt R IAIE 1, GPIO 7] LLE—> AHB Inf4h & 11 N &% 110 %
HHSF . fHAE S AR AT LUE 2] AHB B8R — 2.
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7.4.

7.4.1.

31 30

GPIO F17%

GPIOA Atk
GPIOB Zih ik
GPIOC H:Hiuhit::
GPIOD it
GPIOE £k
GPIOF H:Hiihk:
GPIOG ik

GPIOH ik

GPIOI i dk::

0x4002 0000

0x4002 0400

0x4002 0800

0x4002 0C00

0x4002 1000

0x4002 1400

0x4002 1800

0x4002 1C00

0x4002 2000

OIS (GPIOX_CTL, x=A..D)

Mk WAz . 0x00
SAE: ¥ A 0xA800 0000; i1 B 0x0000 0280; HAthif 1 0x0000 0000,

GAA e DT (840 kT (16 A1) BT (32 1) Vil

29 28

27 26 25 24 23 22 21 20

19 18

17

16

‘ CTL15[1:0]

l CTL14[1:0] l

CTL13[1:0] ‘ CTL12[1:0] ‘ CTL11[1:0] ‘ CTL10[1:0]

CTL9[1:0]

CTL8[1:0]

w

15 14

w

13 12

A rw rw rw

11 10 9 8 7 6 5 4

w

3 2

1

w

0

‘ CTL7[1:0]

l CTL6[1:0] l

CTL5[1:0] ‘ CTL4[1:0] ‘ CTL3[1:0] ‘ CTL2[1:0]

CTL1[1:0]

CTLO[1:0]

w

hr/brig

w

Z2y i)

A rw rw rw

ik

w

w

31:30

29:28

27:26

25:24

CTL15[1:0]

CTL14[1:0]

CTL13[1:0]

CTL12[1:0]

Pin 15 Fic & {7
AL B B AR R
%9 CTLO[1:0]ff ¥k

Pin 14 Fit & {7

AT A B A FE R
%% CTLO[1:0]ff#hik
Pin 13 it & {7

AL B PR B RERR .
%3 CTLO[1:0]ff 3k

Pin 12 fid &4
1A A B A SRR
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23:22

21:20

19:18

17:16

15:14

13:12

11:10

9:8

7:6

5:4

3.2

1:0

CTL11[1:0]

CTL10[1:0]

CTL9[1:0]

CTL8[1:0]

CTL7[1:0]

CTL6[1:0]

CTL5[1:0]

CTLA[1:0]

CTL3[1:0]

CTL2[1:0]

CTL1[1:0]

CTLO[1:0]

%% CTLO[1:0]HI##ik

Pin 11 fc & A7
AL A B AL AR
%% CTLO[L1:0]f ik

Pin 10 fd & 17
A A B A RS B
%% CTLO[1:0]HI3#ik

Pin 9 fig & {7
AL A B AL
%% CTLO[L1:0]f ik

Pin 8 fic & {7
%A A B AE B .
%3 CTLO[L1:0]HI ik

Pin 7 fig & {7
AT R R A AT R
%% CTLO[L1:0]fHik

Pin 6 Bt & {7
A A B AL RSB
%3 CTLO[1:0]HI ik

Pin 5 fig & {7
AL B B AR B
%3 CTLO[1:0]ff ¥k

Pin 4 fid & {7
%A A B AE B .
%% CTLO[1:0]ff#hik

Pin 3 fig & {7
AL B B AR R
%3 CTLO[1:0]ff ¥k

Pin 2 fig & {7

ZAL A E AR B o
%% CTLO[1:0]ff 3k
Pin 1 Bc & {7

AL B PR B RE R .
%3 CTLO[1:0]ff ¥k

Pin 0 fit & {7
1A A B A SRR

00: GPIO # A (EAME)

01: GPIO #thifE=

172



Z

GigaDevice GD32F4xx ﬁﬁ)j%ﬂﬂ‘
10: & FThEEf#E
11: BRI R AR HD

7.4.2. W DR A F2 (GPIOX_OMODE, x=A..D

Hihikfm#%: 0x04
S Ai{l: 0x0000 0000

AT A LA 7T (840 g (16 A1) B (32410 Vil

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

‘ OM15 ‘ OM14 ‘ OoM13 ‘ OoM12 ‘ OoM11 ‘ OM10 ‘ OoM9 ‘ omMs8 ‘ om7 ‘ OM6 ‘ OM5 ‘ OoM4 ‘ OoM3 ‘ OoM2 ‘ oM1 ‘ OMO ‘
rw 1 1 rw w w rw w w w w w w w w w

ALIREI, &R £

31:16 TRE AR FEFEALE

15 oM15 Pin 15 % AR =7

AT FH AR A B A AN R
%% OMO IR

14 OM14 Pin 14 % A AL
%A A B RS B .
% OMO iR

13 OM13 Pin 13 % A 00T
G A B A B A A
%% OMO IR

12 OM12 Pin 12 % A5 AL
%A A B RS B .
% OMO iR

11 oM11 Pin 11 % A 00
AL A B A B
%% OMO IR

10 OM10 Pin 10 % A5 AL
%A A B AR B .
%% OMO iR

9 OoM9 Pin 9 # A a0AL
AL A B AL AE .
%% OMO IR

8 omM8 Pin 8 %t 15 52
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AL BT B AL ATE R
2% OMO [Fffiik

7 owm7 Pin 7 #8207
12 A A B A RS
%% OMO iR

6 OM6 Pin 6 %t 1507
A A B A AE B .
%% OMO IR

5 OM5 Pin 5 f AR 0L
%A A B AE B
%% OMO IR

4 om4 Pin 4 %t #5207
%A A B AE B .
%% OMO AR

3 om3 Pin 3 f AR a0
A A AR B
%% OMO IR

2 OoM2 Pin 2 # i #5E xUAL
A A B A RSB
%3 OMO HIHER
1 OoM1 Pin 1 i i xUhr
AL B B AR R
%% OMO FHiR
0 OMO Pin O #ir H 15 x0A7
A A B A RSB
0: i M4 HESRAE S (B AED
1: i M PR R

7.4.3. B O R B S 2 (GPIOx_OSPD, x=A..1)

Huhik A% . 0x08
SAME: i A 0xOC00 0000; i 1 B 0x0000 00CO0; HAthi 1 0x0000 0000.

GRS A DAY (80 P (A6 A1) BT (32 L) Vil

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ OSPD15[1:0] l OSPD14[1:0] l OSPD13[1:0] ‘ OSPD12[1:0] ‘ OSPD11[1:0] ‘ OSPD10[1:0] ‘ OSPDY[1:0] | OSPDS[1:0] ‘
rw w w rw w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ OSPD7[1:0] ‘ OSPD6[1:0] ‘ OSPD5[1:0] ‘ OSPDA4[1:0] ‘ OSPD3[1:0] ’ 0OSPD2[1:0] ’ OSPD1[1:0] ’ OSPDO[1:0] ‘
rw w w rw w w w w
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(e

ey

it}

31:30

29:28

27:26

25:24

23:22

21:20

19:18

17:16

15:14

13:12

11:10

9:8

OSPD15[1:0]

OSPD14[1:0]

OSPD13[1:0]

OSPD12[1:0]

OSPD11[1:0]

OSPD10[1:0]

OSPD9[1:0]

OSPDS8[1:0]

OSPD7[1:0]

OSPD6[1:0]

OSPD5[1:0]

OSPDA4[1:0]

Pin 15 % H B K AT
AL B B ALAERR
%3 OSPDO[1:0] /I # ik

Pin 14 % tH i KT AL
AL F R AR R
%2 OSPDO[1:0]/¢#iik

Pin 13 % H R BEAr
A A B AL FE R
%3 OSPDO[1:0] /¥ ik

Pin 12 fi th i R A7
AL B R A B AL A B
2% OSPDO[L:0]f ik

Pin 11 % H B R BE A7
A A B AL RSB
%3 OSPDO[1:0] /¥ ik

Pin 10 i th 5 R i& AL
AL B R A AL A B
2% OSPDO[L:0]f ik

Pin 9 #ir i B K A
AL R BALRERR
%2 OSPDO[1:0] /it

Pin 8 iyt i R FEA
G A B A B A A
%3 OSPDO[1:0] /I #ik

Pin 7 % i B K A
AL R B ALRERR
%2 OSPDO[1:0] /it

Pin 6 % H 5 K 3H LA
AL B PR B RE R .
%3 OSPDO[1:0] /I # ik

Pin 5 %t f AR AL
ZAL A E AR R o
%3 OSPDO[1:0]8)3tik
Pin 4 % H 5 RO FE A7
A ER R B AL AN B
%3 OSPDO[1:0] /1 # ik
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7:6 OSPD3[1:0] Pin 3 it RH A7
A A B AL RSB
%3 OSPDO[1:0] /I # ik
5:4 OSPD2[1:0] Pin 2 %yt i RE BE AT
AL A B AL
%2 OSPDO[1:0]/¢#iik
3:2 OSPD1[1:0] Pin 1 %t RO A7
A A B AL RSB
%3 OSPDO[1:0] /I H ik
1:0 OSPDO[1:0] Pin O %y H i RH BE AT
A R R A AT R
00: HHELESH 0 (HAHE)
OL1: HHIEEESL 1
10: %S 2
11: %% 3
7.4.4. WO _ BRI/ PR FFS (GPIOX_PUD, x=A..1)
bk s : 0x0C
EAi{E: % E A 0x6400 0000; ¥fH B 0x0000 0100; H it 1 0x0000 0000,
AR AT LUE T (8 AL B (16 fi) B (32 f) il
31 30 29 28 26 25 24 23 22 21 20 19 18 17 16
PUD15[1:0] ‘ PUD14[1:0] ‘ PUD13[1:0] ‘ PUD12[1:0] ‘ PUD11[1:0] ‘ PUD10[1:0] ‘ PUD9[1:0] PUDS8[1:0] ‘
rw w 1\ rw rw rw w w
15 14 13 12 10 9 8 7 6 5 4 3 2 1 0
PUD7[1:0] | PUD6[1:0] PUDS5[1:0] ‘ PUDA4[1:0] ‘ PUD3[1:0] ‘ PUD2[1:0] ‘ PUD1[1:0] PUDO[1:0] ‘
DL, B4 iR
31:30 PUD15[1:0] Pin 15 i/ it
A ER R B AL AN B
%7 PUDO[1:0] {1 $ik
29:28 PUD14[1:0] Pin 14 b4/ T4
AL A B AR
%3 PUDO[1:0] /iR
27:26 PUD13[1:0] Pin 13 L4/ FHif
A ER R B AL AN B
%3 PUDO[1:0]f4ik
25:24 PUD12[1:0] Pin 12 b4/ T4

AL BT B A RS .
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23:22

21:20

19:18

17:16

15:14

13:12

11:10

9:8

7:6

5:4

3.2

1:0

PUD11[1:0]

PUD10[1:0]

PUDY[1:0]

PUDS[1:0]

PUD7[1:0]

PUDG6[1:0]

PUD5[1:0]

PUD4[1:0]

PUD3J[1:0]

PUD2[1:0]

PUD1[1:0]

PUDO[1:0]

%3 PUDO[1:0] 4k

Pin 11 b4/ T Hifr
WAL AR BRI R .
2% PUDO[1:0]KJ#thid

Pin 10 4/ F Rt
A A B AL AE B .
%3 PUDO[1:0] 4k

Pin 9 i/ FHifr
AL E R AR R
%2 PUDO[1:0]/1)3tiR

Pin 8 i/ THif
A A B A RS BR
%3 PUDO[1:0] Ik

Pin 7 b4/ FHifr
AT FH AR A B A AN R
%3 PUDO[1:0](1 3tk

Pin 6 i/ THifr
A A B AL RSB
%3 PUDO[1:0] Ik

Pin 5 kHi/ Fhifr
G A B A B A A
%3 PUDO[1:0] (4

Pin 4 B/ THifr
AL R BALRERR
%3 PUDO[1:0]fI ik

Pin 3 kHi/ Fhifr
G A B A B A A
%3 PUDO[1:0]f 4k

Pin 2 b/ Nhifu
1A A B A SRR
%3 PUDO[1:0] /iR

Pin 1 _Ehi/ T HifL
AL B PR B RE R .
%3 PUDO[1:0]f4ik

Pin 0 i/ Thifz

AL A B AR

00: w2, o bhFhe (BAE
01: ¥ A
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10: 3 R hps g
11: {R¥

7.4.5. W DI NRSEFES (GPIOX_ISTAT, x=A..D

Mk fmFs: 0x10
HAfH: 0x0000 XXXX

e IR (8 40) 2k (16 fi7) BiF (32 147) Vi,

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

‘ ISTAT15 ‘ ISTAT14 ‘ ISTAT13 ‘ ISTAT12 ‘ ISTAT11 ‘ ISTATIO‘ ISTAT 9 ‘ ISTAT 8 ‘ ISTAT 7 ‘ ISTAT6 ‘ ISTATS ‘ ISTAT4 ‘ ISTAT3 ‘ ISTAT2 ‘ ISTAT1 ‘ ISTATO ‘

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

AL/, 2K R
31:16 TR WIRFFEAAE .
15:0 ISTATy oy U AARASAL (y=0..15)

RESAT i R B AT B
0: 5l 5 kT
1: SIS 5 E i F

7.4.6. i D%y 5] 27 2% (GPIOx_OCTL, x=A..1)

Huhikffs: Ox14
S A{E: 0x0000 0000

G A e ] LA (8 AD) P (16 f) BT (32 L) Vil

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

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

VALVREA 2 R
31:16 ] AR ALE
15:0 OCTLy i g 347 (y=0..15)

RSy A B AT ER
0: 5 ey Ik 1
1 51 Bk v T
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7.4.7. i DAL ERES 788 (GPIOX_BOP, x=A..D

Mk fwF%: 0x18
S Ai{l: 0x0000 0000

GRS A DY (840  FF (16 41D BT (32 1) Vil

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

‘ BOP15 | BOP14 l BOP13 ‘ BOP12 | BOP11 ‘ BOPlOl BOP9 ‘ BOP8 | BOP7 | BOP6 | BOP5 ‘ BOP4 | BOP3 ‘ BOP2 | BOP1 ‘ BOPO ‘

VAR B4 iR
31:16 CRy Uty I RRAL y (y=0..15)

IKESAr i R A B AT B
0: HINIff) OCTLy 1 %45 it As
1: WERRAHBIE OCTLY £z 0

15:0 BOPy s DB ALy (y=0..15)
XL R A LB R
0: MR OCTLy hrise A i as
1. WEMPK OCTLy fiil 1

7.4.8. W O B8 2 &8¢ (GPIOx_LOCK, x=A..1)

bk Az : Ox1C
HifH: 0x0000 0000

AT R e T (32 40) Vi,

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

‘ TRE ‘ LKK ‘

w

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

‘ LK15 ‘ LK14 ‘ LK13 ‘ LK12 ‘ LK11 ‘ LK10 ‘ LK9 ‘ LK8 ‘ LK7 ‘ LK6 ‘ LK5 ‘ LK4 ‘ LK3 ‘ LK2 ’ LK1 ‘ LKO ‘
rw w w rw w w w rw w w w w w w w w

LD, B R

31:17 R WARFFEALE
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16 LKK B2 T 5 Bt
%A R AEEITE FH Lock Key B FF4E, IR%&TTL.
0: GPIO_LOCK i f7-#% Filuy I e B 3% A 8 E
1: B3P F—& MCU EAifT, GPIO_LOCK 23 fZ i
LOCK Key 571
5155 05 1— i 0-i% 1
ER: 7F LOCK Key 5 I, LK[15:0] B A R FF
15:0 LKy ity e AL y (y=0..15)
XA B AR B LA B
0: R 3 116 it B WA B8
1: Y LKK A E 1A, N r DAL EE B8 e
7.4.9. Z ATk E2R 0 (GPIOX_AFSELO, x=A..1)
ik fmAs: 0x20
S A{E: 0x0000 0000
LA A ] DR (8 4) 2 (16 1) 3 (32 41) Vi,
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ SEL7[3:0] ‘ SEL6[3:0] ‘ SEL5[3:0] SEL4[3:0] ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ SEL3[3:0] l SEL2[3:0] ‘ SEL1[3:0] SELO[3:0] ‘
AL IR 2 R
31:28 SEL7[3:0] Pin 7 £ FHThAE k%
%A B AR B AR B
%% SELO [3:0]f ik
27:24 SEL6[3:0] Pin 6 % FHThRE%E %
%A A B AE B .
%3 SELO [3:0]f itk
23:20 SEL5[3:0] Pin 5 4% A ThAgk %
%A B AR B A R
%3 SELO [3:0]/H ik
19:16 SEL4[3:0] Pin 4 % FHThRE%E %
AL B BALRE R
%3 SELO [3:0]893ti4
15:12 SEL3[3:0] Pin 3 % I ZhAgik %

AL B PR B RE R .
%3 SELO [3:0]/# ik
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11:8 SEL2[3:0] Pin 2 % FThREE
AL B B ALAERR .
%3 SELO [3:0]/H ik
7:4 SEL1[3:0] Pin 1 % HThagie &
AL F R AR R
%% SELO [3:0]803ti4
3:0 SELO[3:0] Pin 0 #% FHThREE
AL B B ALAERR
0000: i%&#% AFO Zhfit (EALfED
0001: 1L+ AF1 Djfe
0010: %+ AF2 Iife
0011: %+ AF3 Iife
1111: & AF15 Dyt
7.410.  ZHThELIRFEFFEE 1 (GPIOX_AFSEL1, x=A..1)
Wb fw#%: 0x24
S A{E: 0x0000 0000
LA AR AT LUE T (8 AL B (16 f1) 3L (32 41) il
31 30 29 28 26 25 24 23 22 21 20 19 18 17 16
‘ SEL15[3:0] SEL14[3:0] ‘ SEL13[3:0] SEL12[3:0]
15 14 13 12 10 9 8 7 6 5 4 3 2 1 0
‘ SEL11[3:0] SEL10[3:0] ‘ SEL9[3:0] SELS8[3:0]
AL/, AR R
31:28 SEL15[3:0] Pin 15 % FThigik %
AL R B ALRERR
%9 SEL8[3:0]/IHik
27:24 SEL14[3:0] Pin 14 & FZhAEE
AL B PR B RE R .
%3 SEL8[3:0]ff#ik
23:20 SEL13[3:0] Pin 13 % HZhagik#
AL B B ALRE R
%% SEL8[3:0]ff#hik
19:16 SEL12[3:0] Pin 12 % FThigik
AL B PR B RE R .
%3 SEL8[3:0]ff#ik
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15:12 SEL11[3:0] Pin 11 % A Thigik
AL B B ALAERR .
% SEL8[3:0]/IHik
11:8 SEL10[3:0] Pin 10 % A IhAgik %
AL F R AR R
%% SEL8[3:0]/Hiik
7:4 SEL9[3:0] Pin 9 #% FThRE %L
AL B B ALAERR
%3 SEL8[3:0]HIHik
3:0 SEL8[3:0] Pin 8 & FThas it &

AL B R AR B

0000: #EF AFO ThfE (EAI{ED
0001: iE#F AF1 Tjfg

0010: iE#F AF2 Tjfk

0011: &% AF3 Tjfk

1111: #%$ AF15 ThfE

7.4.11. PriEREFESR (GPIOX_BC, x=A..D

Mk fwF%. 0x28
HifH: 0x0000 0000

e ] IR (8 A1) T (16 fi1) BiF (32 f7) Vil

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

‘ CR15 l CR14 l CR13 ‘ CR12 l CR11 ‘ CR10 ‘ CR9 ‘ CR8 ‘ CR7 ‘ CR6 ‘ CR5 ‘ CR4 ‘ CR3 ‘ CR2 | CR1 ‘ CRO ‘
w w w w w w w w w w w w w w w w

DL, B4 iR

31:16 frE DR FEEALE

15:0 CRy HEMALy (y=0..15)

XAy B B AR
0: HM OCTLy fri%Aa i3
1: JEBRAHNF OCTLy fir

7.4.12. W OAMBEEER (GPIOX_TG, x=A..D

Mk fwAe: 0x2C

HifH: 0x0000 0000
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LA AFA ] DL (8 4L) 2 (16 1) 3 (32 40) Vi),

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

‘ TG15 ‘ TG14 ‘ TG13 ‘ TG12 ‘ TG11 ‘ TG10 ‘ TG9 ‘ TG8 ‘ TG7 ‘ TG6 ‘ TG5 ‘ TG4 ‘ TG3 ‘ TG2 ‘ TG1 ‘ TGO ‘
w w w w w w w w w w w w w w w w

IALITRE S B #id

31:16 fREE WIRFFEAAE -

15:0 TGy i DALy (y=0..15)

X7 R B R
0: M OCTLy fri%Aa k3
1: BHEEAHR A OCTLy fir
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8. BEHFTLARBR T HEFEITT (CRC)

8.1. &

TR TUAR RIS R —Fh AR 7 P AN 7k B 2% A 22 BRI, W] ARS8 IR s Hcdls O A AR 22

o

CRC 5L e F [ 52 £ X5 32 £ CRC ALY

8.2. EERHE

B 20 EIE N A AR RS . W T 320 A N B, BRI N BIE I R R, F A
AHBI B 3 5

B CH SRR 8L A AE Ay, AT DAL AT AR A A 5

B EERFEZ I 0x4C11DB7:
X324 X264 X234 X224 X 164 X124 X 114+ X 104+ X8+ X 7+ X5+ X4+ X2+ X+1

% 32 fit CRC Z iR 5 LK M CRC 4 £ T A [ .«
&l 8-1. CRC HE B TIER

L€ DN
e — BB A (326r)
CRCH-HEIT
IE 2 B 2 B2
0x4C11DB7
AHB
HEEO
Beimsn
—— —— AR AR (3261)
BEva
 CE— > WAL TS (Bh)
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8.3. TheeuiBA

B CRCiIHEB o] LA R 32/7 R 45 %8E, CRC_DATAZ A7 28 B WU R a6 54 - At
HEER,
WRABEL A 1B ECRC_CTLZH 7 #1077 kB FRCRC_DATAZ /7 4%, CRCITE H.ouH
BT H N R GEARFIRT — IR CRC_DATAZ 7 e b i 45 Sk AT 5.
S F3206L s, CRCIVHE T EANAHBII N E . 2R, 3247 % N G A7 11
T, AHBREZL B AR,

B R T A8 B 7 i A £ 45 CRC_FDATA.
CRC_FDATALCRCIUFHE LK, AT AT DL AT 7 (1) 152 5 454 o
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8.4. CRC #1733

CRC #:Hhitik: 0x4002 3000

8.4.1. ¥IEHFF25 (CRC_DATA)

HuhbfiF%: 0x00
S fifti: OxFFFF FFFF

ZAAr e R et (326 Vil

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ DATA[31:16]
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ DATA[15:0]
w
DL, 2R iR
31:0 DATA[31:0] CRCiT-H 45 141
BAFAEA S,

T A7 T R SR s, B JL S N BIAT . RIS N RSO AN B g3 oK
PN 3 A7 445 2 12 L IRCRCIFELI4S

8.4.2. ¥ IE RS (CRC_FDATA)

Huhik A% . 0x04
S A{E: 0x0000 0000

A AT Ay R BEIE T (32f6L) Til.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1Red
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TRE FDATA[7:0]
w
LI B iR
31:8 N WARFFEALE .
7:0 FDATA[7:0] ST HAR 27 A 2L
BRI,

R HCRCUFR TR . &7 REPUE T AN T HABEST H . %71 A2
CRC_CTLAF A7 & (11520 .
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8.4.3. &H|&F 7% (CRC_CTL)
HohikfwF%: 0x08
S ifA: 0x0000 0000
ZAAEAE ARtk (3260 Viial.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| T |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1Re | RST ‘
DL, B4 iR
311 RE WARFEEAE .
0 RST Bz B 1A LEALCRC_DATAZ f74%, 1% B HAH NOXFFFFFFFF,

LSRR 0
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9. HFEVIBE A (TRNG)
9.1. &
HIENEOR RS (TRNG) BENGIE I S 30l 75 A il — A 32 AL RIBENLEUE .
9.2. FEFE
B PNIESERENLEL AR R 240N TRNG_CLKES £ 1
B 32(FENLE R AR AR R P AR Y, DRI BE LR — N B A LA .
9.3. DheeHiiR

& 9-1. TRNG #&IRIEE]

< AHB szu 2k

TRNG _CTL TRNG STAT TRNG_DATA

HCLK ¢
SETe ﬂn%m LFSR

TRNG_CLK T T T
EEVVL S

BEHLECR 7 d UL LB S MR 75 S B — DR B AL A A7 8% (LFSR) ZJaTE
A AF s AL A 32 A7 T FE A REAL AL -

AT B LN EIR Y 2e 4 A2 . LFSR HATICE (1) TRNG_CLK BH4f (2% RCU M
KEFD WE, FILFEHER B S TRNG_CLK M#hf 5%, 5 HCLK #iZ L%,

L BRI F N LFSR 2 )5, LFSR &t 32 (745 #] TRNG_DATA Zif7a%. [f
B, R EMEBF A TRNG_CLK B #h. — FRRR T & A= B R 5 B B~ A4 iR,
TRNG_STAT A7 85 A SRS B B 1, W TRNG_CTL Z 7481 TRNGIE 7 [F] i 4% &
1 K= IR

188



Z

GigaDevice GD32F4xx )T/t
9.3.1. BIERRE
PRSI N TRNG HER [ HE A R AR
1). MR FEAER W, XA S BENUEEE R AR, Kl — AN
2). f#AETRNGEN/ ;
3). A, KITRGN_STATEH /745, WIHRSEIF=0, CEIF=0Jf HDRDY=1/} 4 ¥ &7
A7 35 AR BE AT W] LA 1SR
8 FIPS PUB 140-2 [ EE3K, #9772 2% TP 02 — DN BN LEGE ZORE M A e . B—A
WA BEALEON 2 5 2w BEA LA Le . A iz BN LA 5T — N BEVLECR AR S0, %40
A T
9.3.2. iR

(1) W gl

24 TRNG_CLK B 415 T HCLK i ) 1/16 i, CECS 1 CEIF hrbsi & 1. Bk, #fk
MK EE TRNG_CLK AT HCLK B g4 4 it B H G b CEIF fi7. B8P & s b — = A I BE AL
BB R

(2) FhT4ER

YRR IOELE 64 > TRNG_CLK s f & 11 8 AS A A= A8 A0 BGE 22 R W (Bl %, SECS Al
SEIF 7457 B AT o BER , B0 2547 3% Th I BE ML BUE A R 2 g i, O B 75 25 B SEIF £,
2 Ja¥ TRNGEN fiiEZ 58 1 IMEEH S 5) TRNG bk,
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9.4, TRNG &7

TRNG Z:Hid: 0x5006 0800

9.4.1. #EH| &% (TRNG_CTL)

HudikfwF2: 0x00
S AfE: 0x0000 0000

ZAAF A A LM (80 P (1660 =iy (3261) Tl

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

15 14 13 12 1" 10 9 8 7 6 5 4 3
‘ 1R ‘ IE ‘TRNGEN |

w

AL, &R £
31:4 fREE DR FER A
3 TRNGIE RS REf7, 24 DRDY, SEIF 8% CEIF fr i & 7 % A 282 il — > i

0: %% TRNG iy
1: it TRNG i

2 TRNGEN TRNG g1
0: %1 TRNG #ith
1: {#fE TRNG itk

1.0 (734 AR R A AE -

9.4.2. IREFFE (TRNG_STAT)

Huhik A% . 0x04
S A{E: 0x0000 0000

GRS A DUy (840) L T (1641 BT (3241) V.

31 30 29 28 27 26 25 24 23 22 21 20 19
‘ PR
15 14 13 12 1 10 9 8 7 6 5 4 3
‘ fRE ‘ SEIF ‘ CEIF ‘ 1Re ‘ SECS ‘ CECS ‘ DRDY ‘

rc_wo0 rc_w0
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BLIBLIE, 2 R
31:7 (737 WIRFFE A
6 SEIF TR PR AL
USRI 64 ANESAT BAT A FIME Bt 32 48RS B A O R 1 Ao 2 00 b o7 K
H 1.

0: ARG IH R
1: KBR AR 5 0 KBz

5 CEIF IRt i o Wb AL
W TRNG_CLK 4R T HCLK SR 1) 1/16 B iZ A7 4 B AL -
0: AW FHE
1: KBIREhE R . 5 0 BEBRIZAL

4:3 fREE DARFF R AL

2 SECS PR AR
0: SFTARKIMBNF 5%, iR SEIF=1 fil SECS=0, il /i &t B4k
REIE SR E LY .

1: HFTEMEIR PR . WERAET 64 MNMESA A M FME S 32 HESTE
B0 Al 1 AR, %A E 1.

1 CECS BB R M RTIRAS
0: YFTARMIF BhEEi%. W1 CEIF=1 M CECS=0, & kE 2 f kI3
PR RIFIE CIRE IEW
1: SRR ShESR . L TRNG_CLK B #14i{KT 1/16 HCLK #iiK .,

0 DRDY BE A ECHE B RS AL
2 TRNG_DATA F7 8 B TUAL, M ANH M BEHLE™ 4 5 1 B AL
0: TRNG %l & fr 25 M N AT R
1: TRNG H¥E 4173 AN A 2

9.4.3. #HEFF17 4 (TRNG_DATA)

Huhik A% . 0x08
S A{E: 0x0000 0000

TEE M AE R 2 0, B 2R DRDY 7 C 8 1.

AT R BEFL (32 ) Vi I

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

‘ TRNGDATA[31:16]

r

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

‘ TRNGDATA[15:0]

r

191



Z

GigaDevice GD32F4xx ﬁﬁ)j%ﬂﬂ‘
REINLI, 2 Eiipn)
31:0 TRNGDATA[31:0] 32 {7 BN ¥R
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10.

10.1.

10.2.

HEFESRVIEHE (DMA)

k]

DMAFZE il 85 52t 17— FPBE A (5 2UAE S BRI A7 Gk &5 22 1R B A7 fif 23 A0 A7 fif 25 2 I AR S Hde
MAFMCURIS A, G T MCUZ GHEN BT AT KRB HHE 45 UL, e 3R s BAIR R 48
PERE

BEADMALE SIS L5 T PINAHB RS MR8 T IR EEKIFIFO, EDMATRT D 2 4% i K -
DMA#Zfil &% (DMAO, DMA1) ILA16NHIE, A:NEIE T I Boss — el M E A1 i
BEATHE AR . P N EL S 2 s P OR AL BEDMAGE SR (10 56 2 1 il

Cortex®-M4 Py 1% 5 DMAFz il #5408 it R G0 2R AL FR L, 51 ARk b 3 e 12 [7)
HIsEg Rk R HMCURDMATSE 2 AH A AT %, MCUNS S fEHEE IR 2 i . B2k
FEREAE A TR EERIEMCU R A S T —R 1l ot .

FEAHE

P AHB N DAL, — 1> AHB ML HCE DMA.
16 MEIE (51> DMA =88 8 ANliE), MANEIEIER: 8 MR MAMEIE R .
Ak B AN ANE ST FE B — A5, 4 A, 8 H1IR1 16 K B R KR AL 4 .
YA BRI S AR AR, SRR AR D)4
TR (&, d. m. e ML GEIESBIG, tk%seE.
g AN B R e E AT O E . =717, B, F
Ak 285 A1 B (1 B30 A i SRR [ v - ik An g B Xk
SCRHE M AR i
SCRE =M AR 7
- TEREER BN
AN € ER A
- (AR EIEAEES (X DMAT 3CRP):;
B DMA RIS 53 ) e B o A s il 25 «
- DMA TE Rttt : nIieE e, &N 65535,
- AMRAE AR A B A e B R T AME I AR R — MBS K
B SRR AR RN 2 B AR R
- ZHARARRE FEAEAE SR A T R A AR A AN R IR, E ShAT R A
¥
- R 2 HAYY FIFO 25 HmHg ML S B, #7383 FIFO, AR
FIFO & 5 2| B Arthik .
B NEEE 5 RS AL R, S R R A e A R
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10.3. SEHIHER]
B 10-1. REEH
DMA P AHB AT
i E N ”
\ 4
— it RO~ y| LT < >
)(:ﬁ ’ » "
A :! WiE2 1 |e > i g AHB T 11
=g RO~T :! M 1 v | ”
— it R0~7 it o < -
T |t
&t Mo TPk i E #
i >
SRR & it .
T > S
Sh ik R >
FIFO 4——%4\
i : » o M: =
€ > %}é(——} el AHB EH: [
< > i
e
A& 10-1. ZZZH7~, DMA $5H188H 4 #8550 4Rk
B AHB M\#Z AL E DMA;
B A AHB 8 AT E AL s
B P2 T DMA SR s g 3,
B AR A
10.4. ThEsHER

DMAFE il SAE R AMCUZ 511500 A —AN ik ) 53—/ s, & SCRe 2 e 9
&, RRFEM, MBS, e PR, W] AR S I E L e N I /K. T
Y A7 o A AT LI i AHB AL 11 3EAT 32407 (451

AL PEDMA_CHXCTLIITMA I v & T DMAIEUEAE b =R, n.#10-1. 5 R.

£ 10-1. LR
FEHEE TM[1:0] VEHEHE H bk
DMA_CHXMOADDR/
ANEE BTl 2 00 DMA_CHxPADDR -
DMA_CHxM1ADDR
DMA_CHXMOADDR/
k28 2 Ak 01 - DMA_CHxPADDR
DMA_CHxM1ADDR
DMA_CHXMOADDR/
Tt 28 2IA7 il 2% 10 DMA_CHxPADDR -
DMA_CHxM1ADDR
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HER: 1. FH2EDMA_CHXCTLAHMBS/7i%#DMA CHxMOADDRE;#DMA_CHxM1ADDRAE
BN . VEYNE 5% R L e .

2. A7 45DMA_CHXCTLHITMAZ Ik 2E 1E e B pl'0b11°, 75 B IE R 2 H 3h <
& 10-2. =B EIRR
= EIMEEEERS
HR— DMA
3 FIFO \. 7—1‘%%%
(DMA_ngl%ADDR) ﬁi*fﬁiﬂ\ SMEHED ﬁﬁ%,]%%}% ﬁmﬂ\ (DMA_:HLMOADDR/
—‘/ —‘/ DMA_CHxM1ADDR)
= EEHESIME
R >» DMA
- /I— FIFO — /I— FhEss
(DMA_gL&(%ADDR) AHBENIEO | sMEEDO 7%11%;5}% AHBEHFENO (DMA_C¥H1xM0ADDRI
\,7 \,7 DMA_CHxM1ADDR)
= EEHERE EES
DMA
N 4' \ FIFO N 4' \ 7_1'%%5
(DMA(in(iiDDR) AHBEHUED ) sM&IEQ ﬁﬁﬁgﬁ AHBE#EA (DMA_C;HlxMOADDR/
— — 1/ —]/ | DMA_CHxM1ADDR)
WA 10-2. =FfE3EHISHERTT, DMA $555 28 A AHB SEHLEE 1150 5l % B A7 fifs % A
AN B T 1]
B NE R B AHB RS ENLE O AN R, @it AHB 76 A £ O mAF
A5 NP
B AR RSN B AHB 174 28 E A D WIS 28 B, BT AHB A A
AN N ;
B FAERPEAE RS JET AHB AME& B ML O MW AFE 25 st R, it AHB A6 as LD
B2 XS PN &
104.1.  SMEEF

N T RAEECHE 108 Rk, DMAREHIEETh I 1AM GG R T HLH], BHE 1S RAS 5 AR

HE5

B ERES:
B NEES

M MR, SRS C A 8 1 A0 Bl S A
: H DMA i 82N, B DMA #2185 D4 k1% AHB A2 75 i 4.
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B 10-3. EFPLAIT VLR T DMA £ 88 5 40 % 2 18 132 T L) .
& 10-3. EFHLH
M’fﬁ?ﬁ?@éﬂﬁfg’ ® i %;i‘?;.; IR 9]\&&%}1—4\%5]@
\ ) ]
SMEIER \>>< shigimsk >é/ shigitisk
EfEAERE i BB BIMEREIERIE ST, DMA
B, EEDMARZ RN BRNEES
DMA \ / / .
o =// S N,
BT HERBIE AR Re i AR,
DMARH 88 4% 1% M &5 SHhIME
1> DMA #6184 8 MliE, fMEEH 2 M MRIEKR. a7 f7# DMA_CHXCTL i) PERIEN
frif ke T DMA i 4G K. DMAO 5 DMA1 FI4MEEIE SRt 7 351 T 2 10-2.
DMAOQ 4} #i5#5 # 10-3. DMA1 S} #iE K.
1% 10-2. DMAO 5} $#1ER, 7 10-3. DMA1 S E R, [Fl—ANHEAE R AT DU R3] A
DMA J#if I, X BEAEIL#H 4 DMA JEIEEFAM FEMSMEIER. Flln, /£ DMAO 2,
SPI2_RX AMEIERIERREE 0 MiEiE 2. X% /7% DMA_CHOCTL, DMA_CH2CTL [
PERIEN {735 [5] i+ it & J9'0b000’IN;, f# AEiEIE 0 FNid@iE 2, 24 SPI2 K& DMA ik, 4t
BGEIE O FUEIE 2 (ma RIREL, AR AL R
% 10-2. DMAO #M&iER
g i3 -4 HiE 1 i 2 iE 3 il 4 5 @6 i 7
000| SPI2_RX . SPI2_RX SPI1_RX SPI1_TX SPI2_TX . SPI2_TX
001 12C0_RX . TIMERG6_UP . TIMERG6_UP 12C0_RX 12C0_TX 12C0_TX
010| TIMER3_CHO . 12S2_ADD_RX| TIMER3_CH1 [I12S1_ADD_TX |12S2_ADD_TX| TIMER3_UP |TIMER3_CH2
TIMER1_UP TIMER1_CH1| TIMER1_UP
g 011|12S2_ADD_RX TIMERL CH2 12C2_RX 12S1_ADD_RX 12C2_TX TIMER1_CHO TIMERL_CH3|TIMERL CH3
E 100 UART4_RX |USART2_RX| UART3_RX USART2_TX UART3_TX USART1_RX | USART1_TX | UART4_TX
E TIMER2_CH3 TIMER2_CHO
101| UART7_TX UART6_TX UART6_RX TIMER2_CH1 | UART7_RX |TIMER2_CH2
TIMER2_UP TIMER2_TG
TIMER4_CH2 |TIMER4_CH3 TIMER4_CH3
110 TIMER4_CHO TIMER4_CH1 . TIMER4_UP °
TIMER4_UP | TIMER4_TG TIMER4_TG
111 ° TIMERS5_UP 12C1_RX 12C1_RX USART2_TX DACO DAC1 12C1_TX
% 10-3. DMA1 #M&iER
Sbics KO0 i1 il 2 i 3 i 4 Wil 5 ik 6 i 7
TIMER7_CHO TIMERO_CHO
- 000 ADCO . TIMER7_CH1 . ADCO . TIMERO_CH1 °
m
kY TIMER7_CH2 TIMERO_CH2
% 001 ° DCI ADC1 ADC1 ° SPI5_TX SPI5_RX DCI
= 010 ADC2 ADC2 . SPI4_RX SPI4_TX . ° .
011| SPIO_RX . SPI0_RX SPI0_TX . SPI0_TX . .
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HIE EE 0 EE 1 BiE 2 BB 3 B 4 BB 5 EIHE 6 B 7
100| SPI3_RX SPI3_ TX |USARTO_RX| SDIO . USARTO_RX|  SDIO USARTO_TX
101 . USART5_RX | USART5 RX | SPI3_RX SPI3_TX . USART5_TX | USARTS_TX
TIMERO_CH3
110| TIMERO_TG |TIMERO_CHO|TIMERO_CH1|TIMERO_CHO| TIMERO_TG |TIMERO_UP |TIMERO_CH2 .
TIMERO_CMT
TIMER7_CH3
111 . TIMER7_UP |TIMER7_CHO|TIMER7_CH1| TIMER7 CH2 | SPI4_RX | SPI4 TX | TIMER7 TG
TIMER7_CMT
10.4.2. g AL
e

BEASDMALE i 834 P 73 3 R SMBONUE i 25 R AR R 28 . 2 DMAGE il 8546 7] — I ] B2 i 2
LA RN, R ARGE S SR A8 S 2R phe g i 2D — AN AR seiiE SR o I8 S 2R A
g

B ORMRE: ohAg, AR, AT S . T DU IS B £ 2 DMA_CHXCTLHIPRIOf 35,
KL E

B RERRSESR: iEiE B M E AR, e SRR s E A e S . B I IE O
TE 2P0 BN R B AR AR e A, EIE ORI S S T B IE 2.

MR, RARAEMATTE

R

A7 HEDMA_CHXCTLIPWIDTHHRIMWIDTHAAR R TE T /BRIt 25 X B0 1% % 5 2 . DMA
PE AR SCHF8 AL, 160 MBSO B i . £ 2 Haf&dmsialrh, W RPWIDTHAIMWIDTHA
HH5F, DMAZ: H 3T G/ QB kAT 78 B M B A4 . 2 Rl A i sCrh, MWIDTH
FEXBIEAERE LSS, 2 BIRE 1 5 ) B B 5 PWIDTHARAS .

RRAEHARE

%17 #DMA_CHXCTLI{PBURSTAIMBURSTAZ I 4k 5E T A FIAE A 28 1 58 K AL 4 77 20 . DMA
P B AN R A o e O Y SRR B — AR, 440, 8¥, 163 B R KL . X T HuRiE
R, M{FRLEIE )G, PBURSTHIMBURST &4 ohifl 4 A0, N HH—EH,

FEAN B BIAF it 5 B A7 i o B AN B AR AR aCrb, WRPBURSTANVAO, ERRRAMIER Z )G,
DMAFz i 5 2 i #E PBURSTIRME #EAT440, 841, 16411 & R M. W TR K s A%
—IRRR AL, R BB 2 AT AR

AMBAMYTE & R AL A GERE T 1KBIK kI 7, 75 W) &7 A AR Al i o X T AN IR 2%
MR BAH I 1KB skl 5, 42 3 30344, 841, 1644 (FHPBURSTAHIMBURST #
B MR RALRIR > N B — AR
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RT3

M DMATE ALz hi 25 I, %577 25 DMA_ CHxCNE’JCNTf‘IiiH%%T%%“&%?‘ﬁ?&ﬁ’]ﬁ%,
TEFREDMAEIE 2 7, Bl AL 20 58 IR AC B « /MR AL S f 2 A ik, ZEf R
JBJG, CNTAL&#amblist & N4bFFFF . {EAE5mid e, CNT%%FI’J%?%%“&%%UE’E&?E@E

CNTOLI R /IN 5 AR B AL i 0 P A 0%, B AR5 5 2 10 715 5055 T CNT e LUy & B s 4 4
B . kUL, W RPWIDTHRME ¥ B 92b10°, A% i 5ds s B )71 B2 TCNT*4.
CNTMELTE SN BB R 5 — AL S Bl 1E S R AR A R RN T 40 AL 5 5 S AR 201

CNTH AIHC B 7 253 2 T 512K

WIS HEAR R (55772 DMA_CHXCTL i) CMEN £i7), CNT {i fHC & N 1% /2 2 10-
4. CNT FFEIER . A4 B0 5 1) 70 B0h 20 2 171k o B A 5 P2 I B s, DURILE
SERE ATk 2 A% v o

HR: WHRPBURSTHIMBURSTHA & 2000, &% BRS80S F R A7 ff 28 AN AR 1 28 K A%
R VBB o 0T AN — IR R KA R AR B, 2 8 B3R 2 A s — A

#10-4.CNTRCE
PWIDTH MWIDTH CNT
8 iz 16 fir 2 IS
8 iz 32 fir 4 HfEHL
16 fir 32 fir 2 IS
oA B fERfE

1. WERIFEEHER (B A% 1728 DMA_CHXCTL ) CMEN £7), %% i s & 0 UFAIF
IR BN A2 A7 2% 8 R AL B B S 2 RN AL R R AR S B S B R, 75 DUDKS AN R PRAIE £ s
(R IE R 2 <

a. CNT/PBURST beats 42 %%
b. (CNT*PWIDTH_bytes) / (MURST_beats*MWIDTH_bytes) 444

ER:
PWIDTH_bytes &4 50 A& 40 55 FE 215 8. 8121, 166122, 32fi24.

PBURST_beats /& /M R AL T i0E, B—ELfma1, 4l ER LR 24, ST ER K
FEE8, 164AM F R K L& 16.

MW IDTH_bytes & {7 fifi AU AL 40 56 BE I 71580, 80021, 160722, 32{i24.

MBURST_beats & 17 fiti 4 < AL 405, —fLHi21, 4l ER LML H24, 8l ER
KAEHE8, 165138 &R kAL 216,

245

WRPWIDTHZ 1647, PBURST 4413 &5 kAL, MWIDTH&Z8fI, MBURSTZ16#114 &
FRAE, MICNT/A5 (CNT*2) / (1*16) SZi2%%, ArCACNTL A28 B 5y .

WHRPWIDTHZ81., PBURST Z1633 &% k&%, MWIDTHZ164., MBURST &40 &
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REALA, WCNT/M65 (CNT*1) /[ (2*4) ZAUZEAL, FrUACNT 22 16/ f5 4.

R WARAERE T A (B AL A2 DMA_CHXCTLISBMENSL ), i H 5 2 22 i i
PESREFTIF, P DAt 20T 2 FIR 2K .

FIFO

DMAF% il % 1 B MBIEH — 4T IR EIFIFO A T S8 w8, AR bk 52 B ) Hcdis 2 S i
RAFAEFIFO, FifLii®] H i k. MRIEFIFOMMCE, DMALE il 4 3 RF 5 R Hds Ab # AR 5
B A A O 2 e A far i o R A7 A8 B 2SR, DMASE 85 DOCRF 2 Sl e 4
B

ZHIEAEER
2 BEAL S i 0l I 4 77 28 DMA_CHXFCTLHIMDMENA B 154 S8

XA, HFIFOF LW IS A1, DMALZ Il 25 i 5 Y5 37 5K, MU I 352 B 8o 17
i EFIFO. Wi H 24 g, MFIFO N FIEHR &l 2 4B 1) — IR R R AL S, DMAZ I Y
AN K o I H bR ARG RS, 2 AERSDMA_CHFCTLARIFCCVAL % B IFIFOIG FAR v g
DMAFz il 85 i) HEAT 4 FIFO R AR ‘5 AN A6k #s, MFIFOTHE#8k 2IRC & 1l AR, FIFO
H BT B <3S N B bR A2 Atk

N T PRAEIER L5, FIFO Il S8 6 0T BN A7 & — RO AR e B ) B
XA BERIE FIFO AT A2 106 1 HIeHE 7T LA S A il 45 R A A% FIFO TS il S X 5 B
5 17 O A i B PE M i 5% R R AR R B 5%, BRI 2 10-5. FIFO 51 #1281 SR A & »

£ 10-5. FIFO {H ¥ s if MERC B

FIFO H-#ils FH
MWIDTH|MBURST
1-word 2-word 3-word 4-word

single |4 YRE—{L4|8 YR — 14| 12 YR — 15 5| 16 IR B — L
o i INCR4 |1 IR RALH |2 IRFRRAL | 3 IRTER AL | 4 IRFR A
INCRS8 B 1 IRTER AL B 2 R KA
INCR16 HER R R FHiR 1 R KAk
single |2 YRER—fl:4i|4 VB — 1| 6 X —ARH | 8 IR —1fkkm
164 INCR4 R R 1 IRR KA Rk 2 IR R AN
INCR8 FHiR R R FHiR 1 R KAk

INCR16 iz B HER HER
single |1 YREL—A%40|2 R — A% 40| 3 IR 1k | 4 R —fRkm
. INCR4 B B RS 1 RR R AL

INCRS B B RS RS

INCR16 B B RS RS

VER: YL AR ML BIIEE 2SI, R PBURST beats*PWIDTH_bytes = 16, FIFOil-%k
el FE A RE R B 20107, IR E 20107, S RSN SR I, DMAZE ) %5 M AR
BRI R FIFO, SR JEDMAZ IR A7 fif 88 HH 5 N3 F s GX A& FHFIFO R I FHE vk
5E), IR — AT HEdE . X 2S8R EE R RIGR, FIFOH A B0 K2 [0k 47 R —
WM SR R AR, [FIRFIFOH (4 %A 1A BIFIFOI S U AN S T At 2 R R AL, 2
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o e K A R 4

BBARAEHIAE
B AL A B I D A A7 23 DMA_CHXFCTLAIMDMENAZ 50K 52

XA, DMAFE S — R R Befe i — A8, FIFOTHER I AL & (FF 17 3%
DMA_CHXFCTLIMFCCVAIIE) A = o TEXMER S, 2 HACYFIFOZ HIR 5%, DMAZ M
NER i RIS, AR HhE S RO 3 ANFIFO . MFIFOHEZS i, DMAM R H 13 #1152k, #EFIFO
HEEE S N B k.

TRIRE
2 PR AL F A S, MWIDTH 2 HRE (5 il 15 B 5 PWIDTHASE , T 75 (8 2 iO4T B/
Thie.

LA, MWIDTHSPWIDTHAE B, flE AR 4MWIDTHLSPWIDTH
AHZER, DMARIEL S L4 v EEANE, DMAZ: B 3 5da 3T A/l et g,
ANGE RN T A7 20 ST RN A

MCNTH B H16, PWIDTHA 2b00’, PNAGAFRIMNAGA#: B 1. %t T A6 )IMWIDTH, DMA
(A% i/ 0 &710-4. PWIDTH %7'2b00°ff, #1771 €U/ BE TR .

& 10-4. PWIDTH 52b00’i, HIERITRMER

= PAIF =0, MWIDTH = 8-bit

read 0xBO[7:0] @Ox0 read 0xB8[7:0] @0x8 B15 | B14 | B13 | B12 | word 4 write 0xBO[7:0] @0x0 write 0xB8[7:0] @0x8

read 0xB1[7:0] @0x1 read 0xB9[7:0] @0x9 wiite 0xB1[7:0] @0x1 write 0xB9[7:0] @0x9

read OxB2[7:0] @0x2 read 0xB10[7:0] @OXA B11 | B0 | B9 | B8 | word3 N wiite 0xB2[7:0] @Ox2 write 0xB10[7:0] @OXA
read 0xB3[7:0] @0x3 read 0xB11[7:0] @0xB wiite 0xB3[7:0] @0x3 write 0xB11[7:0] @0xB
read 0xB4%7:0% @0x4 read 0x512%7:0% @0xC Ill] push data ]I] pop data wiite Oszl{?:O} @0x4 wiite 0xBlZ{7:O} @0xC
read OxB5[7:0] @0x5 read OxB13[7:0] @OXD B7 | B6 [ BS | B4 |Qwordi2 wite 0xB5[7:0] @0x5 write 0xB13[7:0] @OXD
read 0xB6[7:0] @0x6 read 0xB14[7:0] @OXE wiite 0xB6[7:0] @0x6 write 0xB14[7:0] @OXE
read OxB7[7:0] @Ox7 read OxB15[7:0] @OXF B3 | B2 | Bl | BO | wordl wiite 0xB7[7:0] @OX7 write 0xB15[7:0] @OXF

= PAIF =1, MWIDTH = 16-bit

read 0xBO[7:0] @0x0 read 0xB32[7:0] @0x20 B60 | B56 | B52 | B48 | word 4 write 0xB4B0[15:0] @0x0
read 0xB4[7:0] @0x4 read 0xB36[7:0] @0x24 write 0xB12B8[15:0] @0x2
read OxB8[7:0] @0x8 read 0xB40[7:0] @0x28 Ba4 | B4o | B36 | B32 | word3 wiite 0xB20B16[15:0] @0x4
read 0xB12[7:0] @OxC read 0xB44[7:0] @0x2C ] write 0xB28B24[15:0] @O0x6
read 0xB16(7:0] @Ox10 read 0xB48[7:0] @0x30 Ill] push data ][| pop data wiite OXB36B32[15:0] @0x8
read 0xB20[7:0] @0x14 read OxB52[7:0] @0x34 B28 | B24 | B20 | B16 | word2 wiite 0xB44B40[15:0] @OXA
read 0xB24[7:0] @0x18 read 0xB56[7:0] @0x38 write 0xB52B48[15:0] @0OxC
read 0xB28[7:0] @0x1C read OxB60[7:0] @OX3C B12 | B8 | B4 | BO | word1l wiite OXB60B56[15:0] @OXE

= PAIF =0, MWIDTH = 32-bit

read 0xBO[7:0] @OxO0 read 0xB8[7:0] @0x8 B15 | B14 | B13 | B12 | word 4
read 0xB1[7:0] @0x1 read 0xB9[7:0] @0x9

[7:0]
read 0xB2[7:0] @Ox2 read 0xB10[7:0] @OXA Bt | 610 | 69 | B8 | word3 | wiite 0xB3B2B1B0[31:0] @0X0
read 0xB3[7:0] @0x3 read 0xB11[7:0] @0xB wiite 0xB7B6B5B4[31:0] @0x4
read 0xBA4[7:0] @0x4 read 0xB12[7:0] @OXC push data 57 | 85 | 85 | oa a2 [Ll_Pop data write 0xB11B10B9B8[31:0] @0x8
read OxB5[7:0] @0x5 read 0xB13[7:0] @OXD s wiite 0xB15B14B13B12[31:0] @OXC
read 0xB6[7:0] @Ox6 read 0xB14[7:0] @OXE
read OxB7[7:0] @Ox7 read OxB15[7:0] @OXF B3 | B2 | Bl | BO | wordl

4 CNT #:i B AN 8, PWIDTH 4'2b01’, PNAGA Fl MNAGA #5 & 1. T A ¥ WIDTH,
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10.4.3.

DMA [ &5 /E tn & 10-5. PWIDTH %5°2b01°#1, 14777 G/ E LT «

& 10-5. PWIDTH A2b01'Rf, ¥EHKITRMER

= PAIF =0, MWIDTH = 8-bit

1 030211501 G0 Bis | Bu | Bis oz | 4 5 0610701 @0 5 0@000) @00
i% OxB5BA[15:0] @0xd 5 0xB2[7:0] @0x2 5 0xB10[7:0] @OXA
; oimsshs:o} SO:G ENEE BlL| Blo| B9 | B8 B 1 EEEGE g 0i53{7:0} 20:3 g oisu%m} gois
1% 0xB9BB[15:0] @0x8 ‘ 87 | g6 | B5 | B4 P I S 0xBA[7:0] @0x4 5 0xB12[7:0] @OXC
i OxB11B10[15:0] @OXA S 0xB5[7:0] @0x5 5 0xB13[7:0] @0XD
1% 0xB13B12[15:0] @OXC 53 | B2 | BL | BO = S 0xB6[7:0] @0x6 5 0xB14[7:0] @OXE
i 0xB15B14[15:0] @OXE S 0xB7[7:0] @0x7 5 0xB15[7:0] @OxF
- PAIF =0, MWIDTH = 16-bit
% 0xB1B0[15:0] @0x0 B15 | B14 | BI3 | B12 | =4 5 0xB1BO[15:0] @0x0
% 0xB3B2[15:0] @0x2 5 0xB3B2[15:0] @0x2
% 0766115:0] 006 i il M N O 5 078611501 @016
B i 3 3 = X
1% 0xB9B8[15:0] @0x8 Ill] ENS = a7 | 86 | BS | B4 =2 ][| AR S 0xB9B8[15:0] @0x8
1% 0xB11B10[15:0] @OXA S 0xB11B10[15:0] @OXA
1% 0xB13B12[15:0] @0XC - S 0xB13B12[15:0] @OXC
1% 0xB15B14[15:0] @OXE B3 | B2 | B1] BO =4 S 0xB15B14[15:0] @OXE
. PAIF =1, MWIDTH = 32-bit
1% 0xB1BO[15:0] @0X0 829 | B28 | B25 | B24 | 34
1% 0xB5B4[15:0] @0x4
£ D115 0 B [om | Bu | Bis | 32 5 OIABIZE0BE3L 0] @0
= Oxl N X 3 3 5 Oxi : X+
1% 0xB17B16[15:0] @0X10 Ill] NS g3 | 82 | 8o | B8 =5 ][| MR S 0xB21B20B17B16[31:0] @0x8
i 0xB21B20[15:0] @0x14 S 0xB29B28B25B24[31:0] @OXC
1% 0xB25B24[15:0] @0x18
1% 0xB29B28[15:0] @OX1C B5 | B4 | BL| BO =4l

HCNTH B N4, PWIDTHY '2b10°, PNAGAFIMNAGA# & 1. XI T ARFMWIDTH, DMA

(A% i/ E 0 £710-6. PWIDTH %72b10°Ff, 17T U/ BEEFTR .

& 10-6. PWIDTH 52b10°i, HIERITRMER

= PAIF =1, MWIDTH = 8-bit

B15 | B14 | B13 | B2 | =4 S 0xBO[7:0] @0x0 5 0xB8[7:0] @0x8
5 0xB1[7:0] @0x1 5 0xB9[7:0] @0x9
i% 0xB3B2B1B0[31:0] @OX0 81 | B1o | Bo | es 5 0xB2[7:0] @0x2 5 0xB10[7:0] @OXA
; . F3 = . = .
% OXB7B6B5BA4[31:0] @0x4 ENEGR 1 B IR T 0xB3[7:0] @0x3 & 0xB11[7:0] @OxB
1§ OxB11B10B9B8[31:0] @08 - a7 | Bs | BS | B4 =2 (i S 0xB4[7:0] @0x4 5 0xB12[7:0] @0XC
% 0xB15B14B13B12[31:0] @OXC 5 0xB5([7:0] @0x5 5 0xB13[7:0] @0XD
. 5 0xB6[7:0] @0x6 5 0xB14[7:0] @OXE
B3 | B2 | Bl | BO = S 0xB7[7:0] @0x7 5 0xB15[7:0] @OxF
= PAIF =0, MWIDTH = 16-bit
g15 | B4 | B13 | B12 =4 5 0xB1B0[15:0] @0X0
5 0xB3B2[15:0] @0x2
1 0o70aB53451.0] G0 Buswj e | B ] = 5 016706(150] @06
% OxI ! X 3 3 5 OxI N X
i% OxB11B10B9B8[3L:0] @0x8 Ill] ENSHE 87 | 86 | BS | BA =5 ][| IR 5 0xBIB8[15:0] @0x8
i 0xB15B14B13B12[31:0] @OXC S 0xB11B10[15:0] @OXA
aEaaE 3 oseatedne
= PAIF =0, MWIDTH = 32-bit
B15 | B14 | B13 | B12 F4
L§'1 0xB3B2B1B0[31:0] @0x0 B11 | B10 B9 B8 =3 E 0xB3B2B1B0[31:0] @0x0
1% 0XB7B6B5BA4[31:0] @0x4 Ill] AR ][| BN iR 5 0xB7B6B5B4[31:0] @0x4
% 0xB11B10B9B8[31:0] @0x8 - a7 | Bs | BS | B4 = (i 5 0xB11B10B9B8[31:0] @0x8
% 0xB15B14B13B12[31:0] @OXC - 5 0xB15B14B13B12[31:0] @0XC
B3 | B2 | B1 | BO F1

HhbA= B

T4t 28 RN AN B AR AST 1) SR P RP b b A e Sy [EE A U i . & 17 28DMA_CHxCTL
[FIPNAGAFIMNAGANL FH K 15 B A7t 4 A1 A0 e 1 sk AR sl B3

FE [ e B, ok — B e APl ah 4k i S ik (DMA_CHXPADDR, DMA_CHxMOADDR,
DMA_CHxM1ADDR).

B, N AR R G TR (B2, 4), X AME BT HR AL e
. fEZ B mEE T, %17 28DMA_CHxCTL ) PBURSTIC & y'2b00°, 4 %7 17 4%
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10.4.4.

10.4.5.

10.4.6.

DMA_CHxCTLHIPAIFAL B 1M RERS, AMBEATT — AR R Hh b 1 & gk [ 2 4, 5AMERIERE
Fef e T o . PAIF 517 st bk A= e 5%

ER: HPAIFEE N1, Sl (47 #sDMA_CHXPADDR) W4l B N4 15X 55 .

{EEAN e

PP R AL BRI SR (R AR SR o 7T LB I % 47 #:DMA_CHXCTLIJCMENAL B 1fERE . G
B A AEDMAYE A 2 ) 25 N AT 2. 2427 A7 @ DMA_CHXCTLINTFCSAL# B A, FMEAE N
fefmizi s, EIBEMERE, M Az,

FEEMEA T, M EERKDMAL e G, CNTE B ET RN, HAR e bR S 1 B 1
DMAZ:— LM B AN S K, B2 H B AR 4 i R ol T A RE A2 45 0.«

FAEDTIBAR

SRS A [, A7 it 45 A5 QA 2 R A BRI 252 (0 M BEHRE 3K o 7T LU I %7 /7 #8DMA_CHXCTL
[FISBMENAL B A RE. HITIT VAP DI, fidiEfae)a, M= BT a7
DI R BE R T4 e 5 1At & 18] R Bl A, AEAF il B il as A b 2R LR AT

A7 s U0 4 B0 3 SCFF T AN A7 0 4% 22 ob DX, D AT Gl A 3k ik RT DL OY i) AE A AE AR
DMA_CHxMOADDRAIDMA_CHxM1ADDRHICE . fE4FIKDMAfRA I SERG , 17 fifiasdr ki1
F— Mg X . FEDMARRIERE T, BOA #DMA & A B2 b X ) BAGEL A A AHB 4L
BOERAE, HHSSIET Pl

AT DL % A7 2 DMA_CHXCTL [ MBS £k 45 2 55— BB 1L 4 DMA 15 it 22
X. DMA @IE{ffELL)S, MBS 7] LLHL N DMA 7EfE s X s E4L, B RE R 58K
Ja EBhE0, ‘U2 lalble, nA&10-7. FERETHBEZCTTR .

10-7. IR

MBS =0
fEREBIE

l FIFO
B IR0 154 sg [ EraE EEEES #1280

f&i5ER 1’5&!39‘?552
MBS = 0 MBf =1

| FIFO

BIREHMREL g [[E g EEEE a1

TR 2%

RO A i 1) DR/ AR A 1) 25 O E - 97 A7 28 DMA_CHXCTLINTFCSAL TR T A& il 45 2 4h
202
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YT DMA.
B DMA MERE 15, %1792 DMA_CHXCNT ) CNT s vk g s iAo, 4740
e AT
B SN . /R RS IS S 7S DMA_CHXCNT ) CNT s Ay 2wt il £ 3 i1 i
EONFFFF, FMELE CNT %A & L. DMA Sl (558 i i Ah i 0 % 55 5 — AL i ok
g
VER: ULHB R R B IR, [R5 R A DMA.
10.4.7. fEEHRE
MRS SRR T R AMERIAEES, fERE B BIANE, RGBS, 17 i A )
VAT LA B P A R .
FhERmBE L
RN e
- IR, 4 FIFO dEZSHE, DMA JEENTEAE SRR L, R B B 7
fE B
- SHERAERER, 2 FIFO A FIG FUEN, DMA J5 58—k 58 & MR ML,
18 FIFO HI%E 4 405 A7 i 2.
B PREER BN
- BB R, 2 A R DMA 237 2T AR S MR AL, S BUEORE B FIFO.,
AR AL R, 4 B FIFO N2, DMA 12 58 mt 2kT AE 0 S i R 1
- MRS, MEEGE, NSRS E IR, DMA Ba TR R
MR FIFO. EXURAEMIAE b, 24 FIFO 4 51023 M AT — R — B 5
AR, DMA $2 1] 28 5k ST 47 2 i U 1
TGS BIAEAR L, NSO 2 BB, 2 FIFO TR SA IS FUE, DMA JET 8 — 5%
HERHE FIFO (%R 45 0 5 A7 22 v,
SR BIR RS
B SMNEFIFEREES. Y DMA I EISMEE R L FIFO 45 208 78 ) 47 B 464, DMA 2 241
BRHE AL B S LU 5 N FIFO;
B AREIEEIANE. Y DMA I ESMEE R B FIFO 1 & 08 (B0 47 B 164, DMA J 341
BB M FIFO 1 HUEEE 54N
B EREREIEE . N2 NR AR . BB AL, DMA BBk g R AL i
SR E W FIFO. TESRMAERIIRLT, 2 FIFO 15 R0 1078 ] HEAT — V2 — 5 R AL
i, DMA 4251 5 s AT 17 i s B 1
10.4.8. RS2 R

DMAE i fEE 358 R, 2717 2sDMA_INTFO 5DMA _INTFAAZFTFIFXAE LA T 1% 4 B
1
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R TE
B RPRERS
B REEER
RS e Bk

MDMATERELLG, BUE S EAMERFAEdS < AL . 27 745 DMA_CHXCNTICNTHIC & 11
Bt S AL S 5 AL B 5E 5 5 — IR ANBETE SR BAJG , DMAfR 450, 2 /7 #sDMA_CHXCTL)
CHENAL H g%

ANEBIAEME S R DMA 2ERsH) 2%, CNT J%F] 0 H FIFO iR =42 B AEE
s, (e il. RN AL IR, MM EJE — NG R 5¢ . FIFO A %L
P B NP Eas T, e

B AR RIS AR DMA RAERPEHIEE, 29 CNT J#E] 0 mHEdmse . Aottt
PiAEha, AR EE— MER TSR, A e K

B FRESR B SR DMA Jufedafifilas, CNT Ji%i® 0 H FIFO e e =5 A
PR, R

BB

DMAE 4 m] LLid i % a7 £7 #8 DMA_CHXCTLCHENALIHOfE 1. #EIH0#MEZ 5, # CHEN)
RN, ARAFAE TR B S BT IR AR AR RIS, B FIFO AR IEAT F8) 1 1 Bdia B0 14«

SN BRSO BRAEE, TR SR IRER KM E UG, DMA BN B At Sk 2
f21be D9 1 ORUE A B I BB 578 0 5 NAFE AR, A7 AR AE FIFO R HPIRES TS
WdtATBE L, B3] FIFO e 52 5 N AEtEds . 45 FIFO iR i 8 &
AN R — IRAFAE A8 TR AL, IX SRR AR I e — (4. AR FIFO SR A (1 e ahe
BT, IR Sga st 0, B ALFEd T . LN 32 CNT [{E f
PATHS A7 i o rh A OBl & . 72 FIFO it e e 2 5, CHEN S i 5 3))
%0, w174 DMA_INTFO 5 DMA_INTF1 AN B iE bR EAL FTFIFX 248 & 1,

TEEAR BN BE: BAHE O BRIESS, ARl S A AN BB 4 e LS, DMA fe it 2> 1%
1E. CHEN £ H3hi% 0, #17% DMA_INTFO 2 DMA_INTF1 AR iEiE R &AL FTFIFX 2
WE 1,

AR RS SR BIAEAE SR AE R, He bRt 7 fiff 25 A& S et 41 B 1 R S

fehathix

=R B R £ 5 A DMAAE Hi -

FIFO #5i%: kil 3] FIFO AHRECE, 1@E L RISCH BA TR &R X FE
T, FTFIFX A& 8 1. B2 FIFO BHRIE R, 155 %54 L.

SERES IR AR AR R A AU ) G R R R, DMA 2258 2 e I 21 4
LRERR, WIEAE bR H FTRIFX A8 1. W2 gt 1 912, CNT ez
P01 . B2 RAERNEER, ESE5ET HE.

PAEART IR R FEAEEYIE T, 2%t DMA IEAE DT 1] A 770 2% (0 i i bk 25 47 38 k4T
SHEAERS, DMA $5 i 28 200 I B %7 A7 88 07 A5 R . RAEIX ARG, DMA 1 85 4 E
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HEE O R E . B2 HARUT M RIELR, ES% T FE.
10.4.9.  HERE

LR — JCH I DMAS ALy, A WGEAE DL R D PR T R A -

1. EHCCHEN £z, Wil 1 CGEIECERE), 1E 0 i FF DMA f£4i5e k. 24 CHEN 4 0 i,
RN PR AL E DMA.

2. JHFRZEAE DMA_INTFO 2 DMA_INTF1 AN EIE AR EAL FTFIFX, 7503 fd fit DMA.

3. FEFEA DMA_CHxCTL ) TM frik#EdE L4 .

4, Wi 25174 DMA_CHXCTL fJ PERIEN {7k A5, %A 5y s 77 1% 2% 2 7%
AT, PERIEN %A BAkm X, x—Bwa Lk .

5. 1E#ff#% DMA_CHxCTL WA EF s MAMER AR, HIsfAfE#s (memory 0 5§
memory1), FAisvIHBis, WIEMH, FAEHRMINEIR T, fFiEas o i
BEAR S, RIS, ARl AE .

6. TEZA74% DMA_CHxFCTL HHfCE Hs a3 7730, Wl 2 8tk 0, B E
FCCV fiisk A% B FIFO i+%asif Fi -

7. {EF174 DMA_CHXCTL LB AL se b B, ALt e o, Aeids b i, g
feta iy R H P WAL, 77577 5% DMA_CHXFCTL HFIiCE FIFO 4% AL k1)
fHEREAL . T BB AT AT AR S B 7 SR L

8. {E% 177 DMA_CHxPADDR it & S ik .

9.  NRAE AT AR, 75572 DMA_CHXMOADDR il DMA_CHxM1ADDR i & %
ANFF A Bt bl . R R — N E g As, FA7E A CHxCTL 1) MBS i vk @ Fid &
DMA_CHxMOADDR &£ DMA_CHxM1ADDR.

10. 7E2917 2 DMA_CHXCNT 1 ic B $iis /& i & .

11. 27{7#: DMA_CHXxCTL ) CHEN £ 1, ffifit DMA i#iH.

R Bk ST I DMAL S, B BUEE LN D AT A

1. {EHL CHEN £, #iE DMA FIHEEEE DA 5Em. 24 CHEN N 0 i, DMA 4TIk
A, WTLAEHE E DMA LL4ksEi DMA 4.

2. JHEMPFA7E4: DMA_INTFO ok DMA_INTF1 FIRGEE R EAL FTFIFX, 750 DMA 818 Al f
TR

3. EHUFF A7 4 DMA_CHXCNT 15 H CL4 Rk I A & 5 T R A5 R 1 45 a2

4. {E2917%% DMA_CHxPADDR 5 #4h s S hil

5. {E%1E#% DMA_CHxMOADDR & DMA CHxM1ADDR H 5 5 776k % 3k b ik

6. {EZF{7a DMA_CHxCNT HHfic B ol 42 fr K OB B

7. 2177 DMA_CHxCTL ) CHEN £, & 1, ¥ 2%) DMA ifiid.

10.5. BT

HADMAEIE# AT LA M I, QRSP WrsoE, ffmoe by, Emoen b, et
e, BRI T, FIFOB AN 2 i o AT — AN S A4 mT LA 51 R DMA
.
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@74 DMA_INTFO 5 DMA_INTF1 @& &Rl AR AL, /74 DMA_INTCO &
DMA_INTC1 8@ & /AN Wr ks BIEFRAL, %747 %% DMA_CHxCTL 1 DMA_CHxFCTL
EEA W EA R REAL, W12 10-6. DMA H#BF LR
% 10-6. DMA {4

AV DA fEREDL 15 BRAL

T DMA_INTFO or DMA_CHXxCTL or

DMA_INTCO or DMA_INTC1

DMA_INTF1 DMA_CHxFCTL
A8 52 ik FTFIF FTFIE FTEIFC
At 5E ik HTFIF HTFIE HTEIFC
AL % TAEIF TAEIE TAEIFC
R SDEIF SDEIE SDEIFC
FIFO #i% 5 5% FEEIF FEPIE FEEIFC

XS A AT LA 3P

B bR AR ORI AR B T8

B ORE PR T E R FIFO 7

BRI FIFO d51%.

KA FARRE, IEE AT I DMAfE T A 9 i 1k, Uk gk Gt . KA RFRR, 7R

ITHIDMAL S & difs b . IX =R SAFE ~ — 3T VR AN ik .

10.5.1. &

WFPbR B A, AR50 A AR 5 CFE A

RACURIGOURT, A4 5e sibr AL S E A

B DMA {E N gshlasn, CNT i3 0.

B INEAE R, R e AR G — N RS R S, (R R AR S AR
LT TR FIFO H R 25 NP s 4 ) fEH 5 il

B R S B T, I BE O 107 A R R AR R, AT A A AN AR SR AR
SERUE, (AR RN BIFAG S BUF R B A AR iR =, R E FIFO HisiE 4
HBE NS T) LisEk.

B RS A, BT AR R S EUSE IR BR800 A 2 AN A NS B
T SE G, (U0 SR SNSRI AT 25 B 0 72 BIE G AL s s, IET/{i 2 FIFO F R4
P45 NAF ka5, ) ALH 5E A

MR e AR BN E T, EALE TP W BERT,  DMAE il 48 7= A= A& 4 5 1 BT

UDMAE &S H) 2 B CNTIREU T BOX BV E R — 2L, FLfse it S S B,

ML e bR AL B, B se iR BT RERT, DMAJE S48 77 A 2 AL 5 58 B 18T

10.5.2. S

PR S, BB R FIFIFO R o 57 X T DMASE I TG 52 ) o
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10.5.3.

BHEEREARE

AN A A A B PO A S 2K FLAR far SON AR RIAE  2 I A 2 KA - 24 FIFO AR,
USRS AT KRB A, HAZ DMA W[V 5 R BESRAS I AR, I B e A Ao o s i
frE 1.

AR AR R W AR A E 1, B AR o R A e, DMA Pl 2 7 A S A
P57

FIFOR%

EAFE BRI R MR & kA, MFIFOKA s Mk, FIFORH
brEA B,

ML RO IME B A g R i), QR ANEVE R B 2 B 5 B 5 SR S ), FIFORYFR 42 25 8] AN
R R RN ER, FIFOKA L. BEIFIFOR B A, DMATSSHI 28 A 2> 7k
ANBEVE SR, 1% AN R B B AR S A I A

AR SOl A B A, A SRAMBEI SRAT R AR Bl i L SE 4aS , FIFORR 4 AN ¢
JRER KRR R AN AR, FIFORAE Nt ELRIFIFOA SRS, DMAFEH] &4 20 Rk
SRR, %5 AN 2 RN B AR S (0 IR R

HFIFORHbrENE 1, HFIFOR® R GER, DMAEH 282 AEFIFOR 5 AT

iR

R R, SRAEFIFORNRAME AT R (B8 A AF a8 Uy M B R LR R ), LI L
et ek,

FIFO 4%

2 F 22 B AL S 0, FIFOTHS 3 I S8 15 B A i 5 17 1 2 A /8 St A% i o8 FE LIS, ¥
41 W, Z10-5. FIFO ;- £ #5I REHE .. Hi* 1AL E 251 KFIFOfR, BHir, @i 2RI M,
HAR B ST 5

MFIFOf Rbr BN E 1, HFIFO& R B RERT, DMA¥EHI 28 A FIFOES 1% H 17 .

ARV IR

RN T A SR AT MR R H X DMALE 7816 F 1476k o 1) 3 3t
WA BT S1ME, Ba R ARV ARR . 200U, 170520 DMA T Hil 4% 1E 76 18
(i B Rs L, a0 SR % DMA_CHXMOADDRZF 7 se AT S 44, £/ tE 207 o
Vil k. ARV A R R A, UaTHUR R e E (BN S A 2R il T,
FIFO ' i 8 75 B 43 5 AN #memoryt), DMAZ: i A 15 1k .

S U R LB ELAPAE B 68 TR . DMAJS I 27 A 451 B
BRI
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B EREHIR

24 DMA [AF A 25 s 5 A s 1) S5 L 117 e g e kR B T SR VR IVE I, Sk AR R R, [
S DMA J&E 15 25 B8 . DMAOQ F1 DMA1 HIAFfi 23 A A& i 1 Fo 415 W) A kit =5 18] 40 &7 10-8. DMAQ
5 DMA1 ) ZEZELTT7R o

YRR AR AL E T, SRR W RERT, DMAJE S 88 7= 4 S 2 A R BT .
& 10-8. DMAO 55 DMA1 () R S5k

DMAO

#higgsiEn
E;j ShgiEn

Edwa

SMEIER

SERRERE

FMC_I

FMC_D

SRAMO

AHB1

EXMC

AHB2

SRAM1

DMA1L

BERFERE

FhgsEn

FMC_I

FMC_D

SRAMO

AHB1

EXMC

AHB2

AL

Elwwa

SRAM2

TCMSRAM

ADDSRAM

APB1

(AT

APB2

IMER

SRAM1

SRAM2

TCMSRAM

ADDSRAM

APB1

AT

APB2
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10.6. DMA &4
DMAO F:ihhik: 0x4002 6000
DMA1 k. 0x4002 6400
10.6.1. iR B ALEF 725 0 (DMA_INTFO)
HihikfmFs: 0x00
S A{E: 0x0000 0000
%A AT Ay R iE (32 fn) Vi il .
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ R ‘ FTFIF3 ‘ HTFIF3 ‘ TAEIF3 ‘ SDEIF3 ‘ 1R ‘ FEEIF3 ‘ FTFIF2 ‘ HTFIF2 ‘ TAEIF2 ’ SDEIF2 ‘ 1R ‘ FEEIF2 ’
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ TR | FTFIF1 ‘ HTFIF1 ‘ TAEIF1 ‘ SDEIF1 ‘ 1R ‘ FEEIF1 ‘ FTFIFO ‘ HTFIFO ‘ TAEIFO I SDEIF0 ‘ 1R ‘ FEEIFO ’
LA, 2K R
31:28 TR DAARFF R AL
27/21/11/5  FTFIFx T AE X A% % 58 Bbs 47 (x=0...3)
AL, WA EDMA_INTCOM A N1ERE .
0: BIEXIEHIA TR
1: BExfEm TR
26/20/10/4  HTFIFx B X P4 5 5 Bobr E471(x=0...3)
B AL, A5 DMA_INTCOM R A A1IHE .
0: JHIBEXPAEHIAR TERL
1: JEIEXAEH5E K
25/19/9/3 TAEIFX JETE X LR AR AL (x=0...3)
B FE AL, WA EDMA_INTCOM M N1TERE .
0: BIEXA K AL
1: JEEXK AL
24/18/8/2 SDEIFx T TEX ) B A A S AR A7 (x=0....3)
AR E AL, A5 DMA_INTCOM R A A1IEE .
0: JWIBXARAE REIA LT
1: JBIEXKAE AR AR R
23/17/7/1 3 DAURFFR AL
22/16/6/0 FEEIFx WIEXIFIFORE 1% 5FIFO S AR £ 47 (x=0...3)

WEBAL, WA SDMA_INTCOAHM AT RHL1LEE .
0: BIEXK KA FIFORIZEFIFOR |
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1: J@EXEEFIFORIRELFIFO S %

10.6.2. bR B AL AR 1 (DMA_INTF1)

HodikfwEs . 0x04
HAifE: 0x0000 0000

AT A R BEI T (32 fn) Vil .

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ TR ‘ FTFIF7 ‘ HTFIF7 ‘ TAEIF7 ‘ SDEIF7 ‘ R ‘ FEEIF7 ‘ FTFIF6 ‘ HTFIF6 ‘ TAEIF6 ’ SDEIF6 ‘ R ‘ FEEIF6 ‘
r r r r r r r r r r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ R ‘ FTFIF5 ‘ HTFIFS ‘ TAEIF5 ‘ SDEIF5 ‘ R ‘ FEEIF5 ‘ FTFIF4 ‘ HTFIF4 ‘ TAEIF4 ’ SDEIF4 ‘ fRE ‘ FEEIF4 ’
r r r r r r r r r r
DLIALIR, ZFx R
31:28 TR WARFF R ALAE -
27/21/11/5  FTFIFx T AE XPR) A% 5 58 b AL (x=4...7)

TEfEEAL, A5 DMA_INTCOMRAL N1 E
0: JHIEXFEHIA 58
1: EExEH TR

26/20/10/4  HTFIFx JE TE X AR 5o b A7 (x=4...7)
TEfEE AL, HAFEDMA_INTCOM A ALEE.
0: JEIEXVAR4 A TE L
1: JEIE XA TR

25/19/9/3 TAEIFX T TE X R AR AL (x=4...7)
TEfEBE AL, WIS DMA_INTCOMIR AL N1 E
0: JEIE XA K AL 1R
1: XK AR R

24/18/8/2 SDEIFx T X B A S SR b R A (x=4...7)
B AL, A5 DMA_INTCOM R A1IHE .
0: BExA KA BB LA A
1: JBIEXKAE AR AL R

23/17/7/1 3 DAURFFR AL

22/16/6/0 FEEIFx WIEXIFIFOH IR 5FIFOR W AR ENL(x=4...7)
A B AL, #5 DMA_INTCOM N A A LG % .
0: BIEXK KA FIFORREFIFOR |
1: BiExKAEFIFORIREFIFOS W
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10.6.3. bR BALE R A 78y (DMA_INTCO)
ik fmFe: 0x08
EA{H: 0x0000 0000
%A AR A AEIE (32 Ar) Vi il
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ fRER | FTFIFC3 | HTFIFC3 | TAEIFC3 | SDEIFC3 | e | FEEIFC3 | FTFIFC2 | HTFIFC2 | TAEIFC2 |SDEIFC2 ‘ e | FEEIFC2 ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ e | FTFIFC1 | HTFIFC1 | TAEIFC1 | SDEIFCll e | FEEIFC1 | FTFIFCO | HTFIFCO | TAEIFCO ISDEIFCO ‘ e | FEEIFCO ‘
Ar/ALI, B iR
31:28 N WARFFEAAE .
27/21/11/5  FTFIFCx TH B X1 A% H 50 bR 35 R A2(x=0....3)
0: R
1: JERRAEH bR AL
26/20/10/4  HTFIFCx T TEX ) A8 0 58 ks EIE BR O (x=0....3)
0: JCHMm
1: JHRREAL 58 bR E AL
25/19/9/3 TAEIFCx THIE XA R bR &I R AL(x=0...3)
0: IR
1: JERRAERE bR AL
24/18/8/2 SDEIFCx T TE X ) SR A A 2 AR B BR AL (x=0....3)
0: LRI
1: JERRBEHOR LR L B iR AL
23/17/7/1 frE DR FF AL
22/16/6/0 FEEIFCx JBIEXAIFIFO 1% SFIFOR# bR EiF 7 (x=0...3)
0: LRI
1: JEBRFIFOR IR 5FIFOR & bR &L
10.6.4. Wb SALTERRFF 72 1 (DMA_INTC1)
itk f#: 0x0C
S AifE: 0x0000 0000
%P AT A RIE (32 An) Vi il
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TR ‘ FTFIFC7 ’ HTFIFC7 ’ TAEIFC7 ‘ SDEIFC7’ N ‘ FEEIFC7 ’ FTFIFC6 ‘ HTFIFC6 ‘ TAEIFC6 ’SDEIFCG ‘ fRe ’ FEEIFC6 ‘
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ 3¢ ‘FTFIFCS‘HTFIFCS‘TAEIFCS‘SDEIFCS‘ 1R ‘FEEIFCS‘FTFIFC4‘HTFIFC4‘TAEIFC4’SDEIFC4‘ R ’FEEIFC4‘
PLIALIS, B #id
31:28 fREE AR FFEALE
27/21/11/5  FTFIFCx JETE XA 50 AR B35 R AL (x=4...7)
0: ToHom
1: JERRAEH bR AL
26/20/10/4  HTFIFCx T TE XA 4 70 s IS BR AL (x=4...7)
0: Jorem
1: R T B AL
25/19/9/3 TAEIFCx JEIE X AL GRS R bR G AL (x=4...7)
0: Tfm
1: JERRAEHE bR AL
24/18/8/2 SDEIFCx TR TEX ) B AR A U bR BB R A (x=4...7)
0: Al
1: JERR PR LR S B iR B AL
23/17/7/1 N DV E =R A
22/16/6/0 FEEIFCx WIEXHIFIFO IR 5FIFOR H Ar EiF R (x=4...7)
0: JEHM
1: JEBRFIFOHR S5FIFOR: & bR EAL
10.6.5. 1EIE x FHF 72 (DMA_CHxCTL)
x=0..7,xNBIERT
Mtk fiA%: 0x10 + 0x18*x
HAifE: 0x0000 0000
%A AT AR IE (32 Ar) Vi il
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ TRER ‘ PERIEN[2:0] ‘ MBURST[1:0] ‘ PBURST[1:0] ‘ fRe ‘ MBS ‘SBMEN‘ PRIO[1:0] ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ PAIF ‘ MWIDTH[1:0] | PWIDTH][1:0] ‘MNAGA ‘ PNAGA‘ CMEN ‘ TM[1:0] ’ TFCS ‘ FTFIE ‘ HTFIE I TAEIE ‘ SDEIE I CHEN ‘
BLIALIR B4 iR
31:28 R DR FFEALE .
27:25 PERIEN[2:0] AMAEAT R
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24:23

22:21

20

19

18

17:16

MBURSTI[1:0]

PBURST[1:0]

(3

MBS

SBMEN

PRIO[1:0]

BHE1570

000: f#ifESIXO
001: f#igEshixl
010: f#iFEshic2
011: {#iFESHK3
100: ffifieshik4
101: ffifeshiks
110: ffifgshi6
111: fFRESMRT
CHENANLB AT HA

T A8 TR I

B E150

00: H—f&4

01: INCR4 (441347 R AL %)

10: INCRS (847134 & 58 K AL %)

11: INCR16 (164138 & 5 Rk &%)

CHENN1H AR B A

W ZF 745 DMA_CHXFCTLIYMDMENfZ /0, fEffifeiEiEfE (CHENELD , #AL
Sk R A B ) %

HME R R Y

B E157E0

00: H—1f&%

01: INCR4 (4414 & 58 R A% %)

10: INCRS (8#f1t 1 58 & 1% i)

11: INCR16 (163AH 55 K £ 5)

CHEN N1 ARE 5N

IR F A7 45DMA_CHXFCTLIFIMDMENfZ N0, fEfifgilIES (CHENEL) , %L
o BREAF B E &

WA R R AAE

el r sl e

T E 1350, WMELIEO

0: f7fif FROME M A7 fifi A% X 35

1: fERESRLAE ARGk A% i X 3

CHENAN1H AT 5 A

ERF AL SE B, T2 BB RO, LAOK R BDMA IEAE A6 A W84~ 17- X

Fe b S S
WIFEL157HO

0: RHIF# AR
1: FTIFAPAE DA
CHEN LI AR N

B S
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15

14:13

12:11

10

PAIF

MWIDTH[1:0]

PWIDTH[1:0]

MNAGA

PNAGA

CMEN

BHE1570

00: ik

01:

10: &

11: #Bm
CHENRN1B AT HA

A b E

B E150

0: FhiscHihbI & HPWIDTH R E
1: AMEHLHEE S T R4
CHENN LN A A 5 A
RPNAGA E N0, ZAL TR

WIERZFfE28DMA_CHXFCTLIMDMENA 0’83 PBURSTAN00, 7EAT At il iE

Ja (CHENEL) , iZA0Isko gord i 5m il %

AP A T FE

B E157E0

00: 81

01: 1617

10: 32f

11: fRH

CHENN1H AR BN

R 2377 2sDMA_CHXFCTLIMDMEN/ 50’
R 2 AR AR A 3 ] 5 PWIDTHAH S

BB A i
BHE157E0

00: 8fi

01: 16f7

10: 32f1

11: fRF

CHEN LA A5 N

AEAk SR bk AR AR
B E157E0

0: [ 5E Huhk A
1: MEH AR
CHEN 1B AR E A

AN R A BRI
WIFEL157HO

0: [Hz bkt

1: dE AR
CHEN LI AR N

AR SN

EFREIEESE (CHENEL) , %
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7:6

TM[1:0]

TFCS

FTFIE

HTFIE

TAEIE

SDEIE

CHEN

BHE1570

0: KRB

1: FTHIERER
CHENAN1B AT HA

WHRTFCS AT, AffiFEEIES (CHENEL) , ZAi#k HshiEo
WHSBMENAT, fEffifglIEfF (CHENEL , ZM#iEHsIEL

i3 W

B E150

00: BAMESIEMES
01: BRAFHHSIMK
10: IRAFAHRR S A7k A
11: {*¥
CHEN 1B AT HA

Pt | 9k 1%
BHE1570

0: DMAfE ez 2%
1: AMBAE Jutetmiz il s
CHENN1HARA BN

e 58 B rh W i BE iz
BAFE15E0

0: fefmsea izt
1: fhf e o it e

Al 58 R b T e s
BAFE151E0

0: i se b Wi At ik
1: At e i g

et R b s BE A
BAFE15E0

0: LA R WiAt ik
1. fRA R I e

AR A A 2R W R T e A
BT E 1550

0: FAELE A% far s 2R A 2R I
1. FHOR AL i 2R P T e

JEIE AR

BB, fEE0

0: JBIEZEIE

1: JEIEffRE

ZAEL, DMAFEETTIGR. KAE LN TS BLZA 24 H 805 0:
L€/ K i TR
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- RAFIFORC B 45 iR Bl AL s ir
BRI B LA TS IE TR AT OB P, B A5 2T LA
DMAEIE 50, 1 BT B R

10.6.6. EIE x ¥ EF 7S (DMA_CHXCNT)

x =0..7,xNi#BIESS
Mk fm#%: 0x14 + 0x18*x
HifE: 0x0000 0000

N

ZAr AR R gL (32 Ay Vil .

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ CNT[15:0]
w
ALIREI, &R Eiiip
31:16 R AR FFEALAE
15:0 CNT[15:0] FERIT 4L

FEAEREIEIEfF (CHENEL) , SRS,

g e, CNTRERIA R KBRS . SN — 8 dE, CNTHL. WREes
#DMA_CHXCTLCMENAESBMENNL B 1, TERIALHTERRA, CNTZ B H3)
HFA .

10.6.7. JEIE x SMEEH N 72 (DMA_CHXPADDR)

x = 0.7, xNi#iESS
HubE A% : 0x18 + 0x18*x
HAifE: 0x0000 0000

A P B (32 L) Vi

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PADDRI[31:16]
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PADDR[15:0]
w
LI B Eiiip
31:0 PADDR[31:0]  #hist2Esthit

EAEREEIE S (CHENELD , ZAEAT 5,
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MPWIDTHAZ01' s A8 20, H 355
MPWIDTHALO, BARNA AL 20, H 8h 70 5%
HE: EHHFRDMA_CHXCTLHIPAIFAL B L, A bl B AT X 55 .
10.6.8. HIE x 828 0 Zhhht /7% (DMA_CHXxMOADDR)
x =0..7,x NiBEY S
ik fRFs: 0x1C + 0x18*x
HA{E: 0x0000 0000
%A AT REe I (32 An) Vi A
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ MOADDR([31:16]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ MOADDR([15:0]
ALiTRE Z Eiiip)
31:0 MOADDR[31:0] {7 a0tk
F17747 25DMA_CHXCTLAMBS A0, ZAE X DMARE Hirid F2 iR A7-fit 2% it 2k Hh ik
U247 25DMA_CHXCTLICHENSZ B 1 HMBSH A0S, iZAIBA 1] 5
MMWIDTHAL 01, i RALHE ZHE, H 37005
HMWIDTHAL 0, AR P 2%, E 35557
10.6.9.  IEIB x fFfERE 1 EHik®F% (DMA_CHxM1ADDR)
x =0...7, X NiBE 5
Mm% : 0x20 + 0x18*x
HEAifE: 0x0000 0000
%A AT 4y R e 7 (32 Sn) Vil o
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
M1ADDR([31:16]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
M1ADDR([15:0]

rw

BLIALIR B iR
31:0 M1ADDR[31:0] T2 1 3 b

#2728 DMA_CHXCTLA MBS L, %473 E X DMASE i 72 Ho A7 i 28 1 L ikt

R ZFTFE#DMA_CHXCTLICHENGZ B 1 HMBS N1, %A A T E

HMWIDTHAL01, HARALHE ZNE, BB 0057
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HMWIDTHAL 10, BARALFELLHE 2S, HEIFX 5%
10.6.10.  J#IE xFIFO &#]% F% (DMA_CHxFCTL)
x =0..7,x NiBEY S
ik RFs: 0x24 + 0x18*x
HArfE: 0x0000 0021
%A AT REe I (32 An) Vs Al
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ fREE ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ R ‘ FEEIE ‘ fRE ‘ FCNT[2:0] ’MDMEN‘ FCCV[1:0] ‘
ALiTRE &R Eiiip)
31:8 {R ¥ DURFF R AL
7 FEEIE FIFO R A& HH Il e Aor
R E157EO
0: FIFO#HRANF & rh bk ik
1: FIFOHiRFN S b f
6 {R DR FER A
5:3 FCNT[2:0] FIFOTl- £ #%
T 1 B o AN &
000: FIFOFEZ I HAWR > T 1=
001: FIFO##i% T 1M bTF24=
010: FIFO%#i % T2/ > F340=
011: FIFO¥#EZ T3 N7 Fa T
100: FIFOZ%
101: FIFOj
110~111: #%
AR AR W FEFIFO AR & . " MDMENH0, NRZAISIE R L.
2 MDMEN EZE i
LA =R VASH 2
0: KM Z B L i
1: T 2R
CHENNL1E AR5 A
R AFEEDMA_CHXCTLITMALIR A 10, 7EIBEFRE)S, %A g s8] B 1.
1:0 FCCV[1:0] FIFOTI £ 83 I S8
LB R VASH %3
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00:
01:
10:
11:

N
2N
3INE
4T

FEBTEAERESS, AT . AAMDMENN'0, 2R TGS br i o
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11. B G LB INESS (IPA)
11.1. (ibly
IPA 24— Ei AR EG 3 ARG TECE 1, RIGEHRGAFEINRE . &L
Tt g 2.
B SHEEERGRERREG T
B EHEIRENG R ARG IR R BT 4 e A SR
B BN AFREEGHITRS, IEERIN S RETRE R R R,
B HErREmEEIE 7 B bR RS X .
PR RGS R 11 GRS BEEMN 4 MEIEE 32 6, T T HrEG S 5 Mg R
2, B R 16 A1 35 32 17 . KBS 2R, IPA NP ARG HIRAL T 256*32
KBt % .
11.2. FERM

B DU AHB &4 LR — N 3CRF 8 £, 16 fir, 32 A7f#) IPA BLE ¥ AHB M
B E
B 34 NFIRER 32 41 FIFO: BiNEEE FIFO, —ANH x4 FIFO;
B SCRFIURRME FA A
- EHIEIEEG R E G
S — R BB B H A MG A I [F] I AT R e R e b U 4
B F VR B EATIR &, JRR A3 30 10 45 R AT R € (108 kg U 4t
- HFREER BT B s EIE X
WEE LUT RN
TR LUT B &M%,
CRELUT H 3l
SCRAR R B 1
X TR G H bR B, SCREAOST I B AT A%
SCRTE G AR
SRR 3 Fl alpha @i (5 5
XPFRANEEIR, SCRF 11 Fig R
X HFREUR, SRR 5 MR 3k
PESTIWASLE YNNI
XFF AHB L2k T8 E BT
SCRE—/N A 7S P AR 6 AL v R
- SCRER W R RSB .
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11.3. SEHIHER]
B 11-1. IPA EHEHR
AHBM B4
IPA %
B «q
! !
S P I W2 PCE
TSR & A 2 A 4 -
e S B pCC
| arcees A &
L 4 v Alpha jijd T
yy— ARGA bR
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