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IBUS#RISC-VA# a4 M2k, T MACHS X 15,(0x0000 0000~0x1FFF FFFF)H ELfE 4 Al
& . DBUS/ZRISC-VNZIEHE B2, HT MMt ds, LARARS X U5 1) . 7]
¥, SBUSRRISC-VNZI RS AL, HT184 M &R0 BE N8 DL R 5 X801
WIRTT A . RS XIRAHE N HSRAM X BRI 41 % [X f5 . DMAOKNIDMALZ3 7 & DMAOHIDMAL ()
TEfHE 2k

AHB H B FEER T2 AN MHL, 20 518: FMC-I. FMC-D. SRAM. EXMC. AHB.
FIAPB2. FMC-IJ2 INTE7 0k #1522 4R 4 M 2k, TTFMC-DJ2 INTETF Mk 8 (1 B 2 2k . SRAM
R LRSI 88 . EXMCRIMIBTE 2815 25 . AHBZIE BT AHBMALIIAHBE
2, APBLRIAPB2/E BT APB ML M 4 APB 2% . APBLIE ¥ R il y54MHz, APB27] L,
AizAT (s A 2]108MHz) .

GD32VF103 A 51| 221t 1#) R i 22k i [BIL-1. GD32VF103 & FIZL14E ) F 28 7 B BT 7 o

APB1

22



e

GigaDevice GD32VF103 ﬁHF ?ﬂﬂ
& 1-1. GD32VF103 RIVBHF M RGE LM~ EE
JLAG | PORPDR
§ <:> Flash
o Flash
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2etle S | Mmaste Slave AHB Peripherals
7y > b IRC
GP DMAO H % CZD SRAM CZD 8MHz
Maste § i  Controller SRAM
ePDMAL K= E - HXTAL —>
Masiel (LN AHBtoAPB|  AHBto APB 1 3-25MHz [¢——
EXMC (N Slave Bridge2 Bridgel
S| L]
ave/ .__ VD
Interrput request — —
Powered By Vopa
< »| USARTO CANO >
Slave Slave
< )
12-bit >
SAR ADC
Powered By Vooa
¢ K(—| USART1~-2 >
3 =
< N = >
< I % >
i
= g
< = = >
~ N
< TIMERO
T TIMER4~6 >
USART3~5 >
1.3. 1M 2 it

RISC-V kb3 $8 5% I & b 45 46, 0] DA FH A EL ST ) 8 28 SR s e A RN #8478 B0 . 18448
T AECHE # AL T A0 [F] At g bk 25 0], (EAEEAFI R hETE . R AAiEss, Buifiagss, &
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NERIHINE S 2R FE 2 32 AL MbAl, ST BRSNS [F R R AEAR [R] S I R A AR, AE ik
ST RISC-V A2 R AL AU T 8 R FEAFAk Bt 2, — 4 sthhik 25 /8] i RISC-
VI RGIMERT S, HATE . thah, Rtk 2 (B n] et A R e . TR
78T GD32VF103 R 4I# 4 FIAFif 25 Behs, BAEARIS . SRAM. SN A AR T 56 2 ST X33

JUP-ERAN MR 1 1KB Btk a3 (8], JXRE AT DA A RS Sh e i s ik 1366 o

R 1-2. GD32VF103 RFB KA 2SR

Fiide e LI .
. st HuhkE AR
AN 0xA000 0000 - 0XA000 OFFF EXMC - SWREG

0x9000 0000 - 0X9FFF FFFF TREd
AHE 0x7000 0000 - OX8FFF FFFF TREd
4M3 RAM EXMC -
0x6000 0000 - OX6FFF FFFF NOR/PSRAM/SRA
M
0x5000 0000 - 0x5003 FFFF USBFS
0x4008 0000 - Ox4FFF FFFF TR
0x4004 0000 - 0x4007 FFFF TR
0x4002 BCOO - 0x4003 FFFF TR
0x4002 BOOO - 0x4002 BBFF TR
0x4002 A00O - 0x4002 AFFF TR
0x4002 8000 - 0x4002 9FFF TR
0x4002 6800 - 0x4002 7FFF TR
0x4002 6400 - 0x4002 67FF TRER
0x4002 6000 - 0x4002 63FF TR
0x4002 5000 - 0x4002 5FFF TR
0x4002 4000 - 0x4002 4FFF TR
0x4002 3C00 - 0x4002 3FFF TR
0x4002 3800 - 0x4002 3BFF TR
Peripheral AHB 0x4002 3400 - 0x4002 37FF TR
0x4002 3000 - 0x4002 33FF CRC
0x4002 2C00 - 0x4002 2FFF TRER
0x4002 2800 - 0x4002 2BFF TR ER
0x4002 2400 - 0x4002 27FF TR ER
0x4002 2000 - 0x4002 23FF FMC
0x4002 1C00 - 0x4002 1FFF TRER
0x4002 1800 - 0x4002 1BFF TREd
0x4002 1400 - 0x4002 17FF TREd
0x4002 1000 - 0x4002 13FF RCU
0x4002 0COO0 - 0x4002 OFFF TREd
0x4002 0800 - 0x4002 OBFF TREd
0x4002 0400 - 0x4002 07FF DMA1
0x4002 0000 - 0x4002 03FF DMAO
0x4001 8400 - 0x4001 FFFF TR
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0x4001 8000 - 0x4001 83FF TR
0x4001 7C00 - 0x4001 7FFF TR
0x4001 7800 - 0x4001 7BFF TR
0x4001 7400 - 0x4001 77FF TR
0x4001 7000 - 0x4001 73FF TR
0x4001 6C00 - 0x4001 6FFF TR
0x4001 6800 - 0x4001 6BFF TR
0x4001 5C00 - 0x4001 67FF TREd
0x4001 5800 - 0x4001 5BFF TR
0x4001 5400 - 0x4001 57FF TR
0x4001 5000 - 0x4001 53FF TR
0x4001 4C00 - 0x4001 4FFF TR
0x4001 4800 - 0x4001 4BFF TR
0x4001 4400 - 0x4001 47FF TR
0x4001 4000 - 0x4001 43FF TR
APE? 0x4001 3C00 - 0x4001 3FFF TR
0x4001 3800 - 0x4001 3BFF USARTO
0x4001 3400 - 0x4001 37FF TR
0x4001 3000 - 0x4001 33FF SPIO
0x4001 2C00 - 0x4001 2FFF TIMERO
0x4001 2800 - 0x4001 2BFF ADC1
0x4001 2400 - 0x4001 27FF ADCO
0x4001 2000 - 0x4001 23FF TR
0x4001 1C00 - 0x4001 1FFF TR
0x4001 1800 - 0x4001 1BFF GPIOE
0x4001 1400 - 0x4001 17FF GPIOD
0x4001 1000 - 0x4001 13FF GPIOC
0x4001 0COO0 - 0x4001 OFFF GPIOB
0x4001 0800 - 0x4001 OBFF GPIOA
0x4001 0400 - 0x4001 07FF EXTI
0x4001 0000 - 0x4001 03FF AFIO
0x4000 CCOO - 0x4000 FFFF TR
0x4000 C800 - 0x4000 CBFF TREd
0x4000 C400 - 0x4000 C7FF TREd
0x4000 C000 - 0x4000 C3FF TREd
APBL 0x4000 8000 - 0x4000 BFFF TREd
0x4000 7C00 - 0x4000 7FFF TREd
0x4000 7800 - 0x4000 7BFF TR
0x4000 7400 - 0x4000 77FF DAC
0x4000 7000 - 0x4000 73FF PMU
0x4000 6CO00 - 0x4000 6FFF BKP
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0x4000 6800 - 0x4000 6BFF CAN1
0x4000 6400 - 0x4000 67FF CANO
0x4000 6000 - 0x4000 63FF Shared USBICAN
SRAM 512 bytes
0x4000 5C00 - 0x4000 5FFF USB d?Vice ks
reglsters
0x4000 5800 - 0x4000 5BFF 12C1
0x4000 5400 - 0x4000 57FF 12C0
0x4000 5000 - 0x4000 53FF UART4
0x4000 4C00 - 0x4000 4FFF UART3
0x4000 4800 - 0x4000 4BFF USART2
0x4000 4400 - 0x4000 47FF USART1
0x4000 4000 - 0x4000 43FF TR
0x4000 3C00 - 0x4000 3FFF SPI2/12S2
0x4000 3800 - 0x4000 3BFF SPI1/12S1
0x4000 3400 - 0x4000 37FF TR
0x4000 3000 - 0x4000 33FF FWDGT
0x4000 2C00 - 0x4000 2FFF WWDGT
0x4000 2800 - 0x4000 2BFF RTC
0x4000 2400 - 0x4000 27FF TR
0x4000 2000 - 0x4000 23FF TR
0x4000 1C00 - 0x4000 1FFF TR
0x4000 1800 - 0x4000 1BFF TR
0x4000 1400 - 0x4000 17FF TIMER6
0x4000 1000 - 0x4000 13FF TIMER5
0x4000 0COO0 - 0x4000 OFFF TIMER4
0x4000 0800 - 0x4000 OBFF TIMER3
0x4000 0400 - 0x4000 07FF TIMER2
0x4000 0000 - 0x4000 03FF TIMER1
0x2007 0000 - Ox3FFF FFFF TRER
0x2006 0000 - 0x2006 FFFF TR ER
0x2003 0000 - 0x2005 FFFF TR ER
SRAM AHE 0x2002 0000 - 0x2002 FFFF 55y
0x2001 C000 - 0x2001 FFFF TREd
0x2001 8000 - 0x2001 BFFF TREd
0x2000 5000 - 0x2001 7FFF
SRAM
0x2000 0000 - 0x2000 4FFF
Code AHE OX1FFF F810 - OX1FFF FFFF TREd

Ox1FFF F800 - Ox1FFF F80F

Option Bytes
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s XK
pSE7 HukE B LN
k-2 ] !
Ox1FFF BOOO - OX1FFF F7FF Boot loader
OX1FFF 7A10 - Ox1FFF AFFF fREE
OX1FFF 7800 - Ox1FFF 7AOF fREE
Ox1FFF 0000 - Ox1FFF 77FF fREE
Ox1FFE C010 - Ox1FFE FFFF fREE
Ox1FFE C000 - Ox1FFE COOF fRe
0x1001 0000 - OX1FFE BFFF fRE
0x1000 0000 - 0x1000 FFFF fRE
0x083C 0000 - 0XOFFF FFFF fRE
0x0802 0000 - 0x083B FFFF fRE
0x0800 0000 - 0x0801 FFFF Main Flash
0x0030 0000 - OX07FF FFFF fREE
0x0010 0000 - 0x002F FEFF
54N Main Flash
0x0002 0000 - 0X000F FEFF
1Y, Boot loader
0x0000 0000 - 0x0001 FFFF
1.3.1. B L SRAM fifig 52
GD32VF103 £ 51 iz il 4 &4 ik 32KB /i FSRAM  GEE#A HihE H0x2000 0000). 2474
e (16 L ) Rl HE (32 L) Uy 1) .
1.3.2. A LR
GD32VF103 & 51z il 45 v LBt i % i i LFLASHAZfil #%, % LA 708t
B 5X128KBFEFLASHZME 5%
B 52 18KB5| 32 LT (boot loader) (5 B A7 fif 855
B SR E TR,
2 US55 K5 (FMC) Fi.
1.4. 5 SHE

GD32VF103 R4zl 2842t 7 =Fp5 Z5, ] LU BOOTO #1 BOOTL 5l ISk AT e #%,

TR AR 1-3. 5] B A 5] I HSP RS S EE AL S 195 DA CK_SYS(R Gih 1)
0 BT AT B . P AT AT TR BN S BUE, @ E PR RS E AL G
BOOTO #1 BOOTL ()5 I~ — HIXPAS 51 A HERAE, BAT AT DL O H T HoAth F

* 1-3. 5| ER

5] UL

BRI S
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Bootl Boot0
ENE X 0
RGAE 0 1
Jr ESRAM 1 1

HR: SRR FUEBCERN “FNF" I, boot0F] AL GNDI#ESE, ARETFES.

ik N\ Bootloaderf# i fF REGA7 it = 18], F T X FLASHAZ it 2% 31T B ¥4 2 - fEGD32VF103
##4, Bootloadern] LLi#iZUSARTO (PA9 and PA10), USART1 (PD5 and PD6), USBFS
(PA9, PA11 and PA12)f4M 22 H.,
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1.5. BB TEL

B TR S A il A RS 96 K ME— 1 21D EAHAFREAE L INAEIE A
o 96 ME— B & DX T REBUL 7 1T 5 #R E— . e AT LURE 81, s s gl — 870,

1.5.1. FREERER

FeHhhk: OX1FFF F7EOQ
AR WER, AREHH B

AT A R REt T (3260 Vil

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

‘ SRAM_DENSITY[15:0]

r

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

‘ FLASH_DENSITY[15:0]

r

LIRS B iR
31:16 SRAM_DENSITY SRAMTEiE 8 45 &
[15:0] ZAERE I ESRAME G4 &, LIKbytes A A7
B4 0x0008%7~8Kbytes.
15:0 FLASH_DENSITY  Flashfifgs % &
[15:0] ZAER WA LFlash% &, PlKbytes Ay Hhy

filtn: 0x0020%7~32Kbytes.

1.5.2. W&ME— ID (96 hr/ALER)

FEHbE: Ox1FFF F7AC
ZAEAR ) BEE M, AREH H P IEM.

AT A Rtk (32670) Uil

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

UNIQUE_ID[31:16]

r

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

UNIQUE_ID[15:0]

r

BLIALIR B iR
31:0 UNIQUE_ID[31:0]  #%&M—ID
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FeHhlk: OX1FFF F7BO
AR WER, AREH B

AT A R et (3260 Vil

30

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 11 10 9 8 7 6 5 4 3 2 1 0
‘ UNIQUE_ID[47:32]
r
(WALR: 2R iR
31:0 UNIQUE_ID[63:32] ¥ #ME—ID
FHuht: Ox1FFF F7B4
AR BOER, ANBEH B
ZAT e R etk (3261 Vil
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 11 10 9 8 7 6 5 4 3 2 1 0
‘ UNIQUE_ID[79:64]
r
REILI, 2R R
31:0 UNIQUE_ID[95:64] M:—#4%ID
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2.

2.1.

2.2.

2.3.

2.3.1.

WA 4% (FMC)

(M)

FAFRE (FMC). R0 T J LINTE R EIMPTHINAE. AT 0128KBZ I, CPUIKITH
ST FMCHILGE T TURR, MBI, DL BB T BRI, AR N7 S BR(F

FERHHIE

A 128KBI1 Fr N A7 AT T A7-fi 48 4 s ;
TENAEH128KBZE Al Y, CPUMAT R 2 F 554y

A TR /NN 1KB;

RFI2f B B AL FE,  TUHEBR AN RE R A
KANRLEFT BIE T ST AR 48 FH P 75 SR

HA WA ThEe, FHIE AR sl s 15 17 5

B GER A T U mAROR Y ThRE, FHIE R AMEAE .

Thee v B

W4

TN A7 A7 A 2 0,35 — A ik 128K B 3 [N 17 (12128 T 45 T Kb 4 H) Al — A K/ 9 18K B FH T 5
SRR FHE B, E NGRS 128 T A TTHT AT DA R . [NAF A7 0k s I LR 450 2
% 22-1. NIFBIHEFIA ]

xR 2-1. [AFFEHbHEFIA )

R LK T 23
N E(Er
(FF)
0T 0x0800 0000 - 0x0800 03FF 1KB
AR 0x0800 0400 - 0x0800 07FF 1KB
2T 0x0800 0800 - 0x0800 OBFF 1KB
FAF N AR
H12771 0x0801 FCOO0 - 0x0801 FFFF 1KB
L 5| S AR
{5 E 5 Ox1FFF B000- OX1FFF F7FF 18KB
?
T pri i) Ox1FFF F800 - Ox1FFF F80F 16B

HR: EEYUHE 75 ST (boot loader) , ANREHEFH 7 gmfR Bl 5Bk o
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2.3.2.

2.3.3.

2.3.4.

BEHRAE

DR A7 T AR S A7 25 F) — R B Sk e o X DA BCHR 2 AR Kt 79 4 F CPU A IBUS B¢
DBUSEZk.

FMC_CTL FHF3E81

HA)5, FMC_CTLZA 78k N8I IRAE, FMC_CTLA /728 T LKA 1 B 1. @it s )5 m
FMC_KEY %17 %% 5 \0x45670123FI0XCDEF89AB, ] LIfHifSFMC_CTLA 17 s 8. Wik's
BAEfE, FMC_CTLZ A7 8% LKA AR50, 7] LU R B FMC_CTLE A7 85 LKA v 1
HIRBUEFMC_CTLA 748 . fE(TXTFMC_KEY 2 /728 AR IR E AR 2K LKA B, M8t
FMC_CTLZf74%, Il K— SRR

FMC_CTL#H A7 % \JOBPG{I fTOBERNLEFMC_CTLA A7 56 — 2 MU, VIR T B 2 M
Bil. 2B )2 Mo BRI S EAE, M FMC_OBKEY % 17 %% %6 J5 '5 A\ 0x45670123 I
OXCDEF89AB, #AJ& fi 14 ¥ FMC_CTL % 17 #% FJOBWEN. B 1. A ] LUK FMC_CTLIY
OBWEN/i%50#4 i FMC_CTLHJOBPGHZAIOBERY .

WHFR

FMC ¥ T B T RERE A — A EINAF A7 ik UL T AT 5 W4t NOXFR . Ak — BUAR AT DL ST 452
B, A AR TN 2 . FMCHERR TUBIRINT «

B ffRFMC_CTLZA F8 AN T8 R

B FMC_STAT #4745 [IBUSY ALK A E N7 & 75 IE A T-H 5 V5 nPIRAES, #BUSYALNL,
M5 S Z B E S5 R, BUSYALAE H0;

B AIFMC_CTL2 7 24 IPERAL;

BRI TR 4556 Hikk (OX08XX XXXX) HFIFMC_ADDROZ 1728

I FMC_CTLA 723 IISTART A B 15K 1% T 45 4 iy £ $IFMC;

IR EFMC_STATZ A7 45 IIBUSY 7 KA Wi bR 5 2 2 B AT 58 58, 25 2R 58 BN 75 55 455
BUSY17 NO0;

B U TE, fi I DBUSEH I 1% TR SRR R .

YRR IAT, FMC_STAT %17 25 ENDFALK B A7, #FMC_CTLZF 17 2% I ENDIEf 4%
BH1, WFMCHH il —/N . FEEENZ, AP RHRSE NI EM RN 50
R R T ) b e SR B 2 BT I BB I, RIS 2B R B IL T, FMCAS S $R AT
HETBA. F— 7T, XHES R I TR AT EERR ERAE N TEAL, WRFMC_CTLZ 7 4 M ERRIE
DLW B AT, ZERAE R i R — UIN A7 B AR B R R W7 o BPF R d i AS  FMC_STAT % 17 48 1
WPERRM RHIWHiZ P We B A4, BR-1. HEBREAERFED R T THER IR,
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2.3.5.

B 2-1. THERERBIERRE

T

LKA 2 B H0? i BYIFMC_CTLE SR —‘

=N
R

T AA

V

iy

BUSYALR B H0?

FMC_ADDRZ A8

BEfPERSL, [

BAREBRITN EH
i

Y

B STARTAL, Ri%
BB e

/

o

BUSYALR B H0?

EEPN

BRAER

F

MCHR At T % )7 #E R DI RE T AR AL EAF G INAF RN . TR B B FMC_CTL% /745

MERJYLREZERIE P INAE . BT BRER R AR (N A28 W B RO BRI T

HIRFMC_CTLZFfE 8 A AL T8l e IRAS s

KB FMC_STATZ A7 4% IIBUSY 7 K H 5E INAF /2 3 IE AL TS5 U5 MPIRAS, A BUSYAL N,
M F5 S Z B E S5 R, BUSYALAE H0;

KFMC_CTLHFHIMIMERN B1, 5N R4
KFMC_CTLZ 74 STARTAI B 1, KikH 4 2IFMC;
LRI AT R, FMC_STAT#HZ4BUSY /%O,

WRTEE, I DBUSEL I E & B4 B T

MHE P ERR AT, FMC_STAT A7 2% ENDFAZ B A7 . #5FMC_CTLZ 17 2% I ENDIEAT
BB 1, FMCHfil —ANF . BT BT 1 INAF BUE #0Ks B 52 67 NOXFFFF_FFFF, 1] LLdid iz
AT7ESRAM A [PFE 7 B8 I T2 B 17 0] FMC 25 A7 48 SR SEEILRE PR A

BR-2. BFBBREEETFET R T8 IR B
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B 2-2. B EBRERIERE
AR
LKA &/ H0? i BYIFMC_CTLE SR —‘
v
BUSYAILREANO0? il
B MERAL
\
BRI STARTAL, Ri%E
B BRI
v
BUSYALRZEA0? il
ZER
2.3.6. FEHENFIRGERE
FMCHE T — A 320 8 /160 2 FmFE ThRE, FRIE S B NAF R N 2. Y RE PR Ad FH 2%
FAE BRI R
B H{EFMC_CTLAFF8 A THUEIRAS:
B AFMC_STATZ A7 28 MBUSY ALK A E INAF A& 5 IE AL T # 5 U7 nPRES, A BUSY AL AL,
M) 5 S AP Z VLS R, BUSYALAE MO0,
B HFMC_CTLHA4RIMPGHI B 1;
B EIDBUSE A3 8 /160 2 H e xt il (OX08XX XXXX)
B SR AT 2, FMC_STAT %17 2 IBUSYA7iEO;
BT, [FHDBUSE I BRI .

M EAERRFE R IIIAT, FMC_STATZ /745 MENDFALE 7. #FMC_CTLZ 7% FIENDIE
fipEEL, FMCRfilR —A . FEEERE, PATEF Lo En 5 2k B 1k
RHOEW . Rz A R, SHiZHbES — AN JE0X0{E, FMC_STAT %474+ 1)
PGERRAH# B 1, XFiZzMihl (gl L. TEREZRML, EHITSERIERTLIHIRPG
MEE AL H—J7m, WA AHhEE— AT R Mg AR R B i, i A2 th B
FMC_STAT#H 74 MIWPERRM M B A7 . EXWAEE T, WHRFMC_CTLZH 74 MERRIE
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2.3.7.

gt B, FMCH ik — R N R R . ZE R W RS T, i LU A FMC_STAT %1%
25 ) PGERRA AIWPERRN K FI Wil — P e iR K4 T« BR-3. FHifetR/EAEw R | FA76k
B AR R

B 2-3. FHRERERE

AR

il

LKA R B H0?

RYIFMC_CTLHZS —‘

H.
E

T AA

Y

o

BUSYALR B AN0?

BHAPGHL

A 4

JEIEDBUSE N F/¥
FHE

4

il

BUSYALR B A0?

gk

TR BERAENAE T RN AT SR, SGHAT R B R ERAE . CPUMEN A B, XA
e BRSNS

I TRBRER

FMCH it 7 — R ER D BE R WAL INAF P KR T 5= B AT 5 1 BRI BRI RE 0 R s «

B i {RFMC_CTLA A7 8 A T80 IR

B FMC_STAT #4785 [IBUSY ALK A E N7 & 75 IR A T 5 V5 nPIRES, #7BUSYALNL,
M T A Z B E S R, BUSYALAE H0;

fRBIFMC_CTLZ7 A7 2% 135 T 1 45 AE A 5

SFFFFMC_CTLA /725 [FIOBWENMN B 1;

BN FMC_CTL# 1725 fJOBERAL;

I FMC_CTLAF A7 2% IISTART A B 15k A iz i T - 5 L b iy 2 EIFMC
SRR IE A HIT R, FMC_STAT#HE24IBUSYALIEO;

WRFHE, (i DBUSEL I & B4 B T
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2.3.8.

2.3.9.

3 T T B BRI AT, FMC_STAT 27 7 #% FIENDF. B AL . 5 FMC_CTL #1745 ENDIE
MW EL, FMCHEfit & —A .

BT RGE

FMCH At T — A/ AR DIRE, P ADRIB SO 71T B A 7 o I 745 BRILAT 8% e Tl
o FERTIRITTT B RN T ANE AT AR TR SO, FMC B A OZ R T Y
4T PR RA AR R .

B ffRFMC_CTLA 8 AN T8 R

R EEFMC_STATZ 7 a4 IBUSY ALK HE N & 15 IR T H 5 V5 nPIRAES, #BUSYALNL,
W T Rz E 45 R, BUSYAZZE H0;

B FMC_CT LA A7 25 I I T - 5 B R AL

ERFFMC_CTLZ 745 FIOBWEN/ B 1;

BAFMC_CTLZ 74 IOBPG/;

DBUSE — 327 B 2/1647 -7 31 H (st

LRI S PAT R, FMC_STATH 74 IBUSY £ i%0;

MR FHE, (i FDBUSELFH I IE & 5 e i)

ML T RFE R IIIAT, FMC_STAT i /745 ENDFALE 7. #FMC_CTLZ {7 #+{JENDIE
P EL, FMCH il —AN . TEEREAE, PATHEZ PRI T ZER S H L2
HOLWEES. nRZ i %A PR, whiZziibkS — AN JE0X0fE, FMC_STAT #1744
PGERRAZH#E B L, X iZthhik )4 FEHE1E T2

BRI R, HEARGEAME R

WINPT ER B

BIRRG GG, WAFIEDUF T e N #FMC_OBSTATHIFMC_WPZi /748, &7
Ak SRIT T B AT B AR ORR I U o IR T T AR, SRR T A
FIFIE T AL, FMC_OBSTAT 75 47 2% [FOBERRALKE # B 1, 1 T 271 # skl 1 B A
OXFF. #0715 Al AN 75 [5] NOXFF, NWJOBERRNMAS B AL . I 717 VNS W.22-2. HHHF
7

£ 2-2. WINFH
itk LR L
Ox1fff f800 SPC PRI FAT 2 AR E
OXA5: AIEHIRE
FROXABHMIALAT(E : CARYIRES
Ox1fff f801 SPC_N SPCHMETI{H
Ox1fff {802 USER [7:4]: fREE

[3]: BB
0: MFCE M FEFEELE I, #banklH & 312, Mbankl
a8, &M Mbank0/E3h .

1: HPEEE NN TSRS, Mbank0JE 3.

[2]: nRST_STDBY
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Hhik B4 i B3
0: 1% BRI 7= A S AL AN 2 i N AILAE
1: BB RN A = A AT
[1]: nRST_DPSLP
0: 1 B VR P RIS QA = 2 S A T AN 3 N VAR R R I A =
Lo A0 R R R HIRASE T ik N 2R P88 R AR A = i A 72 A S A6
[0]: nWDG_HW
0: FEPREREINLE [ 1HI e
1: PG REANL R T T ThRE
Ox1fff 1803 USER_N USERAMFT1H
Ox1fff 1804 DATA[7:0] F P € SCEUE 7 $10fL
Ox1fff {805 DATA_NI[7:0] DATA%M 5B K 7307
Ox1fff 806 DATA[15:8] 5 153184,
Ox1fff f807 DATA _N[15:8] DATA%M i {E 155817
Ox1fff f808 WP[7:0] TTHERR R CR AP 7 0L
0: fRIVER
1. RERP
0x1fff f809 WP_N[7:0] WPHNF A {E 7007
Ox1fff f80a WP[15:8] DUEEBR IR AE IR E 1 15 ZI8AL
Ox1fff f80b WP_N[15:8] WPHMNF T 15384
Ox1fff f80c WP[23:16] DU BRI AE R R E 1) 23 2 1647
Ox1fff f80d WP_N[23:16] WPHMNF T {E 723 1647
Ox1fff f80e WP[31:24] DU BRI AR R E B 31 22447
WP[31:24]: & bitf] ¥ B AKBIAAE IR RS . 00 B AT
AKBINAZMARTOIRES, DA, X324 S 1H 7T 1 E T 128KB
PN R IRES .
Ox1fff f80f WP_N[31:24] WPHMNF T {E 13132447
2.3.10. TR IR FE R
FMC I DUHE B /9w Cr A7 Dl e vT LARH LR X A AE B R AMRAE o FMCX 3 CR47 TUEAT TR B B
FEERAERS, BRAEAR S LA HFMC_STAT A 4 MWPERRA ¥ # B 1. W RWPERRA #E1H.
FMC_CTL# 74 M ERRIEAL W4 B 1R A BEAH S Wr, FMCHE il % TN A7 R A H A b b, S5 45
CPUALEE . FC B I WP [31:0]3E A7 A0 RT LA IS e 3L JL UL I ARA T RE o 40 AR 10
FATHRPAT THERERE, FrA BINAT TR BR A1 g2 OR A DR #0888 43R T 47 W P X
B, TRERGEAAEZ A
23.11.  Z&FEP

FMCHEAE 17— 2 A OR3P D RER B L ARVE SRR A o B RE AT ARG b OR BCA A ] G 52 A
ESINNEEDAE (e

RRPIRE: R SPCTAIE A 7 1Bt B NOXBAAS, RGEEALUE, NAERAL TR %
SRR . EAFAEBRAIEIN 7475 AT LA P A A )
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CORPUIRES: B E SPCF AT M A 71 E AT I FROXSAABSMIIME, RSAEN VLG, 24
TRIIRS B HEFBNZ, FiZBSOdfEd, MCURTHRE KA FISMTITAG/ISWD % &
ik, TEH LREMRE RREA UAHESUE PRTRE AR EZERPRET, 74
it INAF A R4 FH P A U7 ) FLRTAKBII N A B B AL T TUEEBR IR AR R IRES T o ZE PRI T,
i M\ SRAMH B 3, LAz Mboot loader X & &}, X Lef = R X ARG R #2481
WERAE IR LA N i AP B, =R B R R . R AE R e sCR, 0 AR AT 2 sk
BEBRERAE, FMC_STAT & A7 25 W PERRALKA B 1o {HIX S48 AR A AT LUK Al ik 55 Hadb A7 #
T, Wi Al L@ %7 SR RE L AR ThEE . S SPCT 5 F'e i #7717 82 B A OX5AAS,
AR IR AL, I BBl — O P BERR A
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2.4, FMC & 188
FMC3EHhhE: 0x4002 2000
2.4.1. ERREFTEHE (FMC_WS)
HiikfmFs: 0x00
HAifE: 0x0000 0000
1% F A RO BETE T (324L) V7 17
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
‘ 1R WSCNT[2:0]
IALRE Z W Eiiipn)
31:3 re AR AL
2:0 WSCNT[2:0] SRR A2
WAFELAEO, FMC_WSENZ74% IWSENAN # & 1 WSCNTAL A 2L
000: AHEINERRES
001: HEINIANERRIRGS
010: M2 ERRIRAS
011 ~ 111: %%
2.4.2. B ETFES (FMC_KEY)

bk fwFs: 0x04
HifH: 0x0000 0000

125 1788 UG5 7 (320 Vi i

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
BB 2R R
31:0 KEY[31:0] FMC_CTLfR#8 %17 4%
X AT REBE RS
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EBEFIKEY[31:0]7] LLA#S FMC_CTLEF /745 .

2.4.3. I EREMRY FFE (FMC_OBKEY)

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

N

A A R AETE 7 (3210) Vi Al

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ OBKEY[31:16]
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ OBKEY[15:0] |
w
BL/BLIE, EA S Ei: 3o
31:0 OBKEY[31:0] FMC_ CTLIE I 7 i AF AR 80 27 A7 25

XA R S
S R4 FOBKEY[31: 0 8iFMC_CTLZF 7 B L i 5 i 4

2.4.4. R&EFFEH (FMC_STAT)

Hutik R : Ox0C
S A{E: 0x0000 0000

175 7708 W e (3240 V7 1

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
R ‘ ENDF ’ WPERR ‘ TRH ’ PGERR ‘ TRH ‘ BUSY |
rc_wl rc_wl rc_wl r
ALITRE B Eii 3o
31:6 N4 DR FFE AL
5 ENDF PRAE LS bR S AL

BRI PAT G, SRR E L. B S 1350,

4 WPERR BRI FE ORI £ R bR AL
TEZARY T _ L RRR R FE BT, S M B 1. S 130,

3 TRE AR R AL

2 PGERR AR RAR BT
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PR SRS A NOXFFFERS, X N gAE, LA PFE L. BfhS 150,

1 e VIR AL
0 BUSY N bR &

M GERAE EAEEATI, BRI B, SRR s, LA REbO.

2.4.5. #EhlFFS (FMC_CTL)

HodikfwE%: 0x10
HA7fE: 0x0000 0080

%A AT R ORI (3240) Ui ]

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| o |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ 73+ I ENDIE ‘ 1R ‘ ERRIE ‘OBWEN‘ TRH ‘ LK ‘ START ‘ OBER ‘ OBPG | TRE ‘ MER | PER ‘ PG |
w w w rs rs w w w w w
LIRS B iR
31:13 e W EALE
12 ENDIE TR A DA
WAEE LREO

0: FCRE{: A I A=
1: [ BEARAE S5 R

11 e AR FFE AL
10 ERRIE H A R BT BEAL
WA B 1AEO

0: JotffF ik~ E
1. fEREH AT

9 OBWEN ]k AR B Y R A e AL
HIEHRF S ANFMC_OBKEY & A7 5%, b4 B 1. HeAr v LSR5 0,
8 fREE DR FER A

7 LK FMC_CTL# A7 288 ebr S
HIEHRFH B ANFMC_KEYOZF /788, A {30, Beiral A #seF B,

6 START 0] FMC R 648 Bk d 21
A B 1] LR IE B RS FIFMC. 4BUSYAZ#E0N), iz figfEis0.

5 OBER AT R Ay AL
kB AFTEO
0: LEH
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1. LR RS

4 OBPG AR R 2L
BB LREO
0: TfEH
1. AR R a4

3 TRE IR R ALAE

2 MER F AP P 5 i AL
BB LREO
0: JTfEH
1: FAFAEHUR ARG 4

1 PER F AR DT R A AL
WPEELAEO
0: TfEH
1. FAFEH TR 4

0 PG FAF bR R 2L
BAFELAEO
0: TGfEH
1. EfFfEmiE a4

R NN, 2L T EARE.

2.4.6. ik & 74 (FMC_ADDR)

Huhikffs: Ox14
S A{E: 0x0000 0000

A A HREL 7 (3200) Vi )

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17
‘ ADDR[31:16]
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
‘ ADDRI[15:0]
w
DL/, B4 i 3o
31:0 ADDR[31:0] PR A7 BB Bl g R
EADSEROR LS

ADDR/ A2 [N A7 4 b iy 2 [ Hb ik

2.4.7. BT RESHFFEE (FMC_OBSTAT)
b fRAs . Ox1C
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Mk fwAZ: 0x100
EAME: OXXXXX XXXX

A R AETL T (32060) Vi )

GigaDevice GD32VF103 ﬂﬂ}ﬂ%ﬂﬂ
SALE: OXOXXX XXXX
%A AR A et (320r) Ui Il
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ 1R ‘ DATA[15:6]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ DATA[5:0] ‘ USER[7:0] ’ SPC ‘OBERR|
ALITRE 2R i)
31:26 N WAURREEALE
25:10 DATA[15:0] RAENLE RAFE T T I DATA[L5:013 7
9:2 USER[7:0] RAFALG AL F T R USERF T
1 SPC ZARRIRE
0: AR
1. B
0 OBERR AT B A R AL
AL R R R UC B A PR B L, RT3 b A 5 BN OXFF .
2.4.8. BRR IR R EFA (FMC_WP)
Hihk s : 0x20
SAE: OXXXXX XXXX
%A R Bei% 7 (3247) Vi ]
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ WP[31:16]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ WP[15:0]
PLISTIR, b2 i3 iR
31:0 WP[31:0] ARG E NG IRAF P T B WP[31: 0] 43
2.4.9. 7= ID 7% (FMC_PID)
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ PID[31:16]
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ PID[15:0]
r
(OAUR BFR #R
31:0 PID[31:0] e R B ID S A7 2
A A

F R AN DI, LT AR R P A
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3. HIFEEHTT (PMU)

3.1. &
THEER T & GD32VF103 &A= b ByF B A Ml — . HJRE F ot 7 = Fh g s =,
AFEIEIRA L, IR IR A SRR . XS R R BERE, HAH SN R 7] DL
CPU g7 R, AR B R R E R ET . & 3-1. BEEBEEITR,
GD32VF103 4%k 4H = HHE, A5 Voo/Vooa 18, 1.2V B4, Voo 38 i HEIE Voo
HiEA . £ Voo/Vopa BN T —4 LDO, FIKN 1.2V St . 40 E — A sHiEY)
¥3%, 24 Voo HIFSCHAIRT, HIRVIHES AT OB & 0038 i IR DI 2] Vear 510, RS &5 4038 B
Vear 511 (ML) L.

3.2. FERHE
B = HER: &, Voo/VooalB 1.2V HL Y5 I
B R E R, BRI VR AR A A AL
B NEHEIETIRS (LDO) 2412V iE;
B ORMREERTES, 2R T AT e W RE R B8 & H A T g A
B YVt E AR, HVear (L) N AL,
B LDOH#HHEMH T4k

3.3. DhREv

AI3-1. BFEEHEESME T PMU KR BRI A B S5 M HE &
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E3-1. BRI
VBaT | X f-=----=—-mmm oo - FOn _
I
Voo | X f-—---——--—---- B -0 i B
| o I _Veak| Backup Domain
4 3.3V ’ LXTAL H BPOR ‘
PAO :Z WKUP1 WKUP4 RTC ‘ ’ BREG ‘
PMU
WKUP2
NRST Eﬂ CTL
WKUP3 {«—SLEEPING—
je—1 SLEEPDEEFLj RI SC_V ‘
’ HXTAL ‘ ’POR/PDR‘ ’ LDO F———l—zv» ’ AHB IPs ‘ ’ APB IPs ‘
Voo Domain 1.2V Domain
Vooa DOomain
33 ’ IRC8M H IRC40K H ADC ‘
VbDA Eﬂ»*;*
’ LVD ‘ ’ PLLs ‘ ’ DAC ‘
LVD:{i F A 3% LDO: i BPOR: % {33 152
POR: L& fL PDR: f5i H1 5 fir BREG: & 2117 5%
3.3.1. FEL Y A A 3

PV 2% 0 3 FE P 0 PR D96 38 R IE % Voo fEFELER Vear CHID fEFE, SRJE HI Veak A& i ft
B, ZA A S RTC CREFRHP). LXTAL (RSN R AR #% ). BPOR (% L&
f7). BREG (%325 475%), LM PC13 & PC15 3£ 3 4 PAD. A T H{# & An ek 29 17 25 1
K J RTC IEH TAE, 4 Voo KHIRT, Vear 51 JHITT DA% #2 22 A B A &ty R AL fe . BJE D)
He 2 B Vool Vooa 38 FUEZ A7 FER P HITR . XT- 3 A Rt R, B UCKE Vear 5 i
100NnF F 4050 W % 25 Rl 2% 32 21 Voo 51

B B AT YR HE A& 3k B B A A A R AL 7E Veak A €4 LHERT, BPOR 13
S AT EALRA . MM AT LUl % E RCU_BDCTL #7474 BKPRST 7 KAtk 7%
D IREAF B AT

RTC (45 AT U RIE A 38 RC k%% 2% (IRCA0K) BRARHE AN AR 3% 4% (LXTAL), B

AN ARG 45 (HXTAL) B4 128 434l 24 Vop # KRS, RTC R EgiEHE LXTAL 1E AR

PR, 7EIE I WRI/WFE $8 43 N 2 /T, RISC-V FEE RTC 4748 15 & T 1

PN 8] 5 5 PP D e, DASEIN RTC e 28Mefi s fh . NG B — e 2 5, U4
(PR ] 55 P03 R e RS [B] DT ACRS, RTC A4MRBE % . RTC HIRC B FHHAE I 20151 1 SEaT A 8
(RTC) ik,

A& A Voo it (Veak ZEFEZE Voo) B, PLNIhRERTH:

B PC130] LMENE IO E{RTCINAE S| (= W28/ /8¢ (RTC)D )
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B PC14A1PC157] PAE i@ FI/O D B LXTAL &4 3R 51 Al

Btk i Vear EEIRELEEES (Veak S Vear), VA NINEER] H:

B PC13{Xn LMENRTCINEE S| (S W3EA/ £ (RTC) ) ;

B PCL14FIPC15{Y Al NLXTALS IR 5] .

ER: T PC13 £ PC15 5| & Fya ) as gt e iy, ARl s A nT il N i, Atk

2 PC13 % PC15 ) GPIO M 7EH AR 20, 3 AR (3 FE AN BE R 2MHz (35 K 5138 30pF) .
3.3.2. Voo/Vopa BRI,

Voo/Vopa 1AL Voo 11 Vooa I #E4. Voo 1 ALFE HXTAL CGEIEAMNT R IR 25 LDO
(HJEET28). POR/PDR ( /4 HE 7). FWDGT (JhA7E [ 12 M 25 Fifk PC13. PC14
1 PC15 2 Mt A PAD %545, Vppa 8 fL1%E ADC/DAC (AD/DA ##:48). IRC8M (AN 8M

RC #&¥% %)+ IRC40K (N#B 40KHz RC #z¥%#% ). PLLs (HiAHIA) Al LVD (K HLEAGIZS)

Voo 3,

N 1.2V AR LDO CHEIRTIA:), HEAJEREFERE. 7T DARRECE A =R AR B AR IR
A BRI (R MRS (St sRIIFEIRED AR S CORIAPIR

&)o

POR/ PDR (_EHy/HH SR H BRI Voo/Vooa F 2 FoLLE (T4 i BRI 7 B 15 2
ST R S AR Fr . [3-2. L IR R R R T e MR L 1
2% R Veor o7 MU RIIIBE IR, SURMELIN 2,40V, Veor T J6 AL G 10 I e
IE, SUBZIA 2.35V. RHHLE Viys 215 50mV.

B3-2. br/EEEMETHE

A
Vob/Vopa

VPOR === ===——=———————f——

50mVv
Vhyst

VPDR [——————————f—————

tRSTTEMPO
2ms

\

RIEEAL (RRFHR)

e i e whatt e EE P
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3.3.3.

Vopa 3

LVD [T RERAE N Voo/Vooa kL L A2 75 % 0 FE RS A I B, 12 0L bl P 92 1) 2 A7 28
(PMU_CTL)H K LVDT[2:0/f7i#47ic B . LVD @ik LVDEN BEAi{ERE, 17T HIIRE 7
(PMU_CS)H11) LVDF Az KRB R F AR S I, i FER S EXTI 5 16 £, A mrLL
WAL E EXTI (28 16 /=B W . A& 3-3. LVD pFEREAR R T VoolVooa i H
JEATLVD & 5K R, (LVD W5 SR T EXTI 28 16 4t Bl N VR ED . IRV
HLE Vst fH 2 100mV,

&3-3. LVDBREEEE

A
Voo/Vbpa

LVD B{E

\

LVD#iH ———————— [ """ T oo oo

—fokt, B rEg e Voo iR, TR 2 HUR R A ER i Vooa L. O T ADC 1 DAC
RS, N Vooa J00S7 At A AT S RSCIDL PR G 8 B SEAF (R . Sl 5, Viopa dB L AN R E
e HLEERE A Vop, MR Vssa il FfE K IERE R Vsso B, @12R Vooa Fl Voo A[FIET,
Vooa Zilf5 T Voo, HEZAIT 0.2V,

NPRUEAR BB ADC A1 DAC [0k &, SRST IR 7225 Hi . Veer #5315 482 2 ADC/IDAC 5| i
RIEAE )45, Veer JUHEEE Vooa 51, Veer JIIEHE R Vssa 51, Vrer 51 HXAFTE
FA/NF 100-pin &35 L, 7L 64-pin B FE/D 5 IE A, FENFECLEREZE Vooa f

Vssao

1.2V HRR

FEIREEHE RISC-V NZiIBH . AHB/APB #h. #5381 Voo/Vooa 1) APB #1155, 4
1.2V ik EHE, PORKAE 1.2V i = — AR P, BAERUE, RN E A
MR, AUREC B A G HIAL, 25— BT WFI B WFE #54, W& E Nz i,
KTXITHEIMTVEMANG, KA T & T LS.
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3.3.4.

A AR

AGR S RIFENNE, GD32F10x MCU 4b T4y e RS H IR A i b T AR Es . Seall
BARIIThAE M7 0 =Fh: W18 R4 Eh (HCLK, PCLK1, PCLK2), S<HIAAS F oM % it
Bl AN, =l AT DASEIL AR B DG, AR BEARAR A A B RRAR AR LR

FEARAR 3

HEAR A 305 RISC-V () SLEEPING #x0Hi X B o fEREARF T, U6 RISC-V M4, aidh
AR, R ESERR RISC-V &G54 47 41 ) CSR_SLEEPVALUE £, JF#hAT—%
WFI 8¢ WFE $54-Bn] . o SR BEAR AR A2 @ i $h 47 WL F8 2 1E NH,  AFART A e # mT DARSe i 31
Gi. W0 RHEARAE AR B I AT WFE $8 4N, AT HoRatnl A EE R 4. T EHRAE
BENBGE H iy B AR 1], 2B AT i B i A T 5

BB AR A 5

REHEIRE S RISC-V 1) SLEEPDEEP #XAHX B, fEMRFEREIRAE T, 1.2V B A
R 423 5C ], IRC8M. HXTAL K PLLs th4##i 25 H . SRAM FIZ5 /748 H 1 N B R B -
RYE PMU_CTL FF /7451 LDOLP f7fECE, w45 LDO TAEE IEH A BRI #ERE .
NIRFEHEIRIE U /T, J6% RISC-V ARG a7 7451 CSR_SLEEPVALUE £ & 1, #HiEkR
PMU_CTL #4725 STBMOD 1z, #RJ5H4T WFI 88 WFE $5 4 Bl Al 3E N 7R FEREARAR 2. an iR
AR A =02 T I AT WL 823 NI, ATATR B EXTI A W mT LK 22 48 MR FEE M AR A e
fig . QR EEARA U@ AT WFE 842 HENK, R E EXTI AR 0T LK 2R G0 IR FE Bk
MRARE T e iR . AR HH R P BRI AS 2, IRC8M Mk i R gemtad . vk, W LDO T
VEAEAR AR, TR MR AN 55 400 7 (1) E ) B [

VR N TR N EERERE R, B EXTI 4 BEHIRA (8 EXTI_PD ZifEastd) Fi
RTC [l /i [0 MR N F A An S AT . 50, 2K B Bk e v P A R A 5k N i A2 g
PSPAT PR .

FEHBE

R 22T RISC-V 1) SLEEPDEEP xSt . FERFURNT, B4 1.2V A ikiE ik
fiteg, [FF LDO FI613% IRC8M. HXTAL 1 PLLs tH& il e . HEARNUERT, Jo¥ RISC-
V ARG F /745 CSR_SLEEPVALUE V& 1, F¥ PMU_CTL {741 STBMOD {7 &
1, FHERR PMU_CS i a3 1) WUF fi7, SREHAT WFI 8L WFE 84, REEHENFHIEL,
PMU_CS @i #4511 STBF AR R MCU 2% it AFRFHUE R FENLSEA DU AN Me R YR, £
ik H NRST 5|IE4MBEA, RTC Mg/ EE/IZ N, FWDGT 41, WKUP 5] I EF-
o FEUBE T DLIE B BAR I D, (R [ i K. 4h, — BIEAFFHLELE, SRAM Al 1.2V
R E NN A S E R BHAVUEAR, SKE FEEAM, EM2Z)E RISC-V EM
0x00000000 Ktk F4H AT 5 4 RA

#3-1. THEERLE

B BEHR REEEEIR Bl
1. S5 1.2V HJEIR 1. SR 1.2V HER AL
iR 1L CPU It 4h x A o
ey 4 2. XM IRC8M. HXTAL #i
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B R AR VR B HEEIR Gl
2. XM IRC8M. HXTAL f PLL
PLL
LDO K& NG| TFIA - ARDFEREK K
- SLEEPDEEP < 0 SLEEPDEEP = 1 SLEEPDEEP = 1
STBMOD =0 STBMOD = 1, WURST=1
BEANIES WFI 5t WFE WFI 5 WFE WFI 5k WFE
Fomid WRHEEN, WME | Fd@id WRILEN, SRE EXTI 1. NRST 5[
-~ 6T F B 57 T R R FRATART Fh i P R s i 2. WKUP 5] i
FiEid WFE #EN, ) | WFE #EA, KH EXTI 1F 3. FWDGT &1
AR A 25 T i fr At ] g R 4. RTC
IRC8M W i 1]
M RE TR 7 1 LDO A FRIh#ERE R, SN2

TN LDO MR B ]
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3.4. PMU &7
PMU Fhihik: 0x4000 7000
3.4.1. HIFERE (PMU_CTL)
HiikfmFs: 0x00
HAIE: 0x0000 0000 (M FAFALFE e 5 & A7)
Za el LR (1647) s (3247) Vil
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ fRER ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ R ‘BKPWEN‘ LVDT[2:0] ‘ LVDEN ’STBRST ‘ WURST ’STBMOD| LDOLP ‘
w w w rc_wl rc_wl w w
VALTRE L2 Eiiipn)
31:9 fREE AR AL
8 BKPWEN Bk 5 R
0: 2R IS & A0 I8 2 A7 45 1 5 17 1)
1: VPR &R A A0S U7 W
B2 )G, AT & T 2 S U5 AR B A L . an /R 0 A 3 A7 A S
W, TEeKZALE 1.
7:5 LVDT[2:0] A1 B A DU 2% B
000: 2.2V
001: 2.3V
010: 2.4V
011: 2.5V
100: 2.6V
101: 2.7V
110: 2.8V
111: 2.9V
4 LVDEN % H R A I 28 i
0: PRI L AGE I 2%
1: PR AR A A%
3 STBRST FENlbREE AL
0: L
1: BEAFFHLbRE
BRZAL, UHEIRTE O
2 WURST e AR B AL
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0: Joim
1. BArMel by s
Bz, gH#IRME 0

1 STBMOD REMLEE
0: H RISC-V #k N\ SLEEPDEEP #zUl, 2R Sk AR HEARAR 2
1: X4 RISC-V j#f A\ SLEEPDEEP fiztIty, RSt AfFHLEIR

0 LDOLP LDO {EIhFEm
0: MRS NREHERBI, LDO hiEH T/
1: B ARG ENIEEHEIRE AN, LDO #E K IhFEM R

3.4.2. HIRIZEHIFRESF ey (PMU_CS)

bWz . 0x04
SA7H: 0x0000 0000 (M AFHUAR e 5 A Ar)

AR LIRS (166n) =HiE (3267 Vil

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 ‘ WUPEN ‘ TRH ‘ LVDF | STBF | WUF ‘
w r r r
ALITRE B4 s iR
31:9 R DR FF AL
8 WUPEN WKUP 5| JHnge g e

0: J5H WKUP 3| JHIne g o)

1: )5 WKUP 3 i g oh &g

W5 WUPEN 7E#E N A2 BT E 1, WKUP 5| IFI LTy 2k RGN B
Mg, T WKUP 5| BN P AT R WKUP 51 B8 3l B AN T, 2%
BAZERINE, AN NRERE, ol — ARt

7:3 PR WA R R AAE

2 LVDF I H IR ZS b i
0: {REEHHFEHI (Voo mTRER LVD BI{E)D
1: RHEFHFHH (Voo & T 8K T LVD BIH)
ER: LVD AR 2k
1 STBF (IR
0: WAEHNIT RN
1: &GN
%A gl POR/PDR Bt % B PMU_CTL Zi/£ 4% STBRST fkiE %,
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0 WUF M AR
0: V5 AU 30| o ol =14
1. WFkE WKUP 5| J|iEk RTC MR H 4, A5 RTC R AHEM. RTC Mt HAFEL
RTC i [ Bk
%A A POR/PDR Bt % & PMU_CTL 785 # WURST {1 k&% .
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4, e (BKP)

4.1. &
BT A 38 P R A B A7 28 W E Voo FLUE O PN B Vear fiEHE, &R Z1ESSH 42 1 16 {7 (84
T AR RGO P SR B, M FEH LR UM 5 R 48 2 A7 AR S X B F5 A7
PRI R
LA, BKP #4725 ] sLBUR AAEI AT RTC & HETh g
ERNLZ G, ARk Z5 A7 s 1) SRR AR #2500, a2 i, R &FA8RAM RTC ARt
VS5 . AR S 2 A8 RTC M5 Vik, HiLEd#E RCU_APBIEN 278510
PMUEN F1 BKPIEN A7 R+4TH H YA #0082 B4, ARG HIEd R E PMU_CTL Ff7a%H)
BKPWEN A7 R AH BE X} 28 1038k o 25 A7 28 1 B 15 7] o

4.2. FERHE
B 84T A A A7 AR I ORAE A iU R 5 . BT RA, & FARSWEN
B EAJE (PC13) WHE B TriE
B RTCH A7 2% TR AL RT C Ml b sl b far ik £, S EASHE(E I Th g
B EABEPRASEELE (BKP_TPCS) 1] B AAG I o b sl 4 4 2 o)

4.3. TheB Vi B

4.3.1. RTC BHeh i
AR RTC B8RS B, MCU AL £h i S Y TD BE . RTC B 8H 28 64 73 405 18 i 22 PC13.
JHd 1 E BKP_OCTL Zif7-#s ) COEN £k ff e UL Th &g
R E T BKP_OCTL 2474 RCCV[6:0]% &, KuEThAe ] s<I L 1000000/27°20ppm
() L5 ek 18 RTC B

4.3.2. RN

MCU $ it ANl Dy e LA ORGP B S F P 4585, Wl % & BKP_TPCTL #4741 i) TPEN
f KA BE TAMPER 51X S ThRE . B IERNFEHRIER, AR NE S5 TPEN 7 1%
BV RRARIE SN, FI7E TAMPER SIS aE 2 7, SAZE @A, 480
FURNEA:, Wi BKP_TPCS %788 1 TEF Mg EAL . iR AP B fdife, RAF
A LA — AN, AR R N FR 22 BT % s a7 4745

ERE: Y4 TPAL=0/1, 13 TAMPER 5| iI7fEfiige GAIL%E TPEN A1) Z i hmifk, R
& TAMPER 5| L&A LA FEIRGES, — MNMUMIBRBNSEGE 2 RE.
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4.4. BKP &7

BKPZE: il 0x4000 6C00

4.4.1. BWHIEWEER (BKP_DATAX) (x= 0..41)

Hibl A% : 0x04%]0x28, 0x40%|0xBC
HAi{E: 0x0000

AR AT DL (1660 B (3267 il

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DATA [15:0]
w
VALTRE L2 iR
15:0 DATA[15:0] e

XA R — M e . B AR MU e BE B R B s YR B AL S
BKP_DATAX ZF A7 s I B IHA S ER,

4.4.2. RTC {5 55 iH & 48 (BKP_OCTL)

ks : 0x2C
SHA{E: 0x0000(fz[6:0], 28, AOM &I E A REAL, A7 H by A E Ak E Ar)

GRS T LA (1641 B (32fn) il

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1R# ‘ ROSEL ‘ ASOEN ‘ COEN ‘ RCCV[6:0]
w w w w
BBk 2R #R
15:10 TR W ARFF EALAE
9 ROSEL RTC fii ik

0: RTC %tk ] ik e
1: RTC it AFb Ik

8 ASOEN RTC [l #P B8RP 15 5 % Al B
0: RTC BB E 54 Ak 1k
1: RTC ehsifb (s 54 3 g
fiifitf5, TAMPER 5|IT[{EA RTC #ith .

7 COEN RTC b s e 4 Hh A e
0: RTC W Bty thi 4% 1E
1: RTC W ehks it h5E
ffife )5, TAMPER 5%t RTC &0 ¥ 64 4745, ASOEN {5z COEN iz, 4
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ASOEN f7E i, A8 COEN Ef57, TAMPER 5lHI{EN RTC [MehEifr 55
[ERCE IR

6:0 RCCVI[6:0] RTC W& i HEE

GAHATRAERE 2720 NNl K AREA 2 20 AN B A 2

4.4.3. RNG| HHEH & F4% (BKP_TPCTL)

HodikfwE%: 0x30
HAi{E: 0x0000

ZA AR ik (16fn) BiE (3267) i

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
fRER ‘ TPAL ‘ TPEN |
rw w
VALTRE L2 £
15:2 R AR FEE AL
1 TPAL TAMPER 5| |74 %% H.°F

0: TAMPER 3 i/ P %L
1: TAMPER 3| B #7451

0 TPEN TAMPER 5| JHif#i ¢
0: TAMPER 5| JHIfEJy GPIO B
1: TAMPER 5| Jin] st Il % 0> Z A Th . TAMPER 5| b (4 2 s P8 &2 4
BKP_DATAX 774+ i A #di

4.4.4. BRAZBHIRESFHEE (BKP_TPCS)

HuhkfmFs: 0x34
SAIME: 0x0000(fi7.2 I 2 4t & i B A L s 2 e i) 42437

ZA AR LR (1600 B (32f) Vil

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1R # ‘ TIF ‘ TEF ‘ 1RH | TPIE ‘ TIR ‘ TER |
r r w w w
BLIALIB, B iR
15:10 frE DR FFE AL
9 TIF EANGL YAV

0: WHBRAFW KL
1: HBRANRWALE
LA TIR A28 1 588 TPIE £7.8 0 kg%,
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8

7:3

TEF

3

TPIE

TIR

TER

RNFbR &
0: BHRANFEMHRE
1. ARNFEMRE

ZAEE N TER NE 1 KIEZ.

W IRFFEALAA

RN AE
0: RAHWIZEEH]
1: R RE

(NG =K
0: AHm

1: 5ALTIF AL
AL —H BN 0.

RNFMELL
0: ANFLM

1. EAi TEF A7
(EZVAERE DS NI
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5. BALE$9 86 (RCU)

5.1. BRI IT(RCTL)

5.1.1. f&i /v

GD32VF103 R 7 4 A =iy . IR AL, RE R A G IE AL RIRE AL AR
NREAL, HEAIRR T &R A K5t RERACKEALER T ITAGHE Hil §5 A1 40382 41 (1
HAE, OIS ARZMINEIP. SR A RO &0 Xk, RAEERRINRES. A
RS M AL R AR AR . JE SR TR R TR B AL RS

5.1.2. Thegvi e

LR R L

MR —SAER, PR AL FHRAREEA (POR/PDR &A1), MAFHUEE AR
55 EH P9 S A R AR R AR o BRI AL TR A AR AR R T A . F IR S AR A AL
29 P4 FRLDO L HE A v % BF SR AL L. 2V R FR I, FRIE AT FP ISR N TG AL AL ) S ] e
T A7 2 W 5 ) b i 0x0000 0000,

RGREN
BRIENME -, ARG E AL

L HE 7 (POWER_RSTn)

AR5 I E AL (NRST)

& AT & 1 (WWDGT_RSTn)

MASEE 152 1 E(FWDGT_RSTn)

RISC-V [y v W7 82 FH AT A7 4% i) 2 A7 4 P (- SYSRESETREQAZ B 1 (SW_RSTn)
F P B 7 75 7 48nRST_STDBY ¥ 8 N0, F HIEANFFHUBE R K A & Ao
(OB_STDBY_RSTn)

B PR A NRST_DPSLP#E N0, FF H it N IR FE MERR A5 2Ct
(OB_DPSLP_RSTn)

RGENR EALRR T ITAGHE BI85 A& I8 L AN H AR AR Sy, BLIR AL PLES WRZ NS 1P
ARG R ALK R A A DRIERE — N AL (S B PN #8) # REAT 270 20ps IR HE - K ZE I
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B5-1. RGEF A
NRST é Filter
L 1
WWDGT:RST EQ"ZO}J\SE’J
FWDGT RSTn ‘ fi% ﬂl%;?h‘?ﬁ [——— System Reset
OBﬁSTDB\_LRSTn
HAREE AL
IRz —RAR, PAERmIEEA: 1. WE A B 67 & D BKPRSTALN T 2,
38 R YR b HE A (FE Voo M Vear P 5 # f5 R HTHE T, Voo Vear L HL).
5.2. I il B G (CCTL)
5.2.1. i

Pl L oCIR At T — RIVICR BT B DhRE, B — SN HI8M RCHRZ 2B £ (IRC8M). — 4>
AN R TH PR HR V% B I B (HXTAL) . — AN 40K RCHR Y #5 £ (IRCA0K) . — AN 7B AIK I i
PR A B (LXTAL) . =AM (PLL) . — ANHXTALR SIS ALES . I Bh P4l as . i 2 2%
T FH AR o ] 5 LG

AHB. APBRIRISC-VIE Bh &R H R Gi 44 (CK_SYS), ZR S8 i 8h s n] LLE #£IRC8M.
HXTALELPLL. RGH 2 RIS T 85 0] LLIE 2I108MHz .. JiSL A |0 E i 28 RS2 A
s (IRC40K) , SERFIS £ (RTC)E FHIRCA0K. LXTALERHXTAL 1284 $5i1E Jg i 4 il o
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E5-2.

I B

USB OTG

(to FMC) — 48 MH CK_USBFS
1 Prescaler z — -
SCS[1:0] 115225 (to USBFS)
CK_FMC
CK_IRC8M h
8 MHz CK_AHB
2 0 x2,3,4 C AHB N\ CK_EXMC
IRC8M .32 CK’PLLl K_SYS Prescaler 108 MHz max _|_/ — >
L PLL 108[MHz max 12,512 EXMC enable (to EXMC)
01 q HCLK _
PLLSEL PLLMF >
PREDVO AHB enable (to AHB bus,CPU,SRAM,DMA)
0 cK_csT
§ B 11,23... Tiook 1 _ N
3-25 MHz J| 1516 Voot g . >
HXTAL of (to CPU SysTick)
FCLK -
PREDVOSEL »>
CK_HXTAL (free running clock)
APBL CK_APB1
| PCLK1
+1,2,4,8,16 54 MHz max to APB1 peripherals
Peripheral enable
TR TIMERL,2,3,4,5,6
x8,9,10..., M
LA 1620 CK_PLL1 if(APBL prescale CK_TIMERX
PLLL =1x1 TIMERX
elsex?2 enable
to TIMERL,2,3,4, 5,6
1,23... PLLIMF
' APB2 CK_APB2
1516 x8,9,10..., K PLL2 CK 128 L—— Prescaler - PCLK2
PREDV1 141620 [———| +1,2,48,16 108 MHz max to APB2 peripherals
P2 Peripheral enabl
12S1/2SEL eripheral enable
[z} PLL2MF TIMERO if(APB2
128 i prescale =1)x1 CK_TIMERX
elsex 2 TIMERX
32.768 KHz CK_RTC - enable to TIMERO
LXTAL 01 »
(to RTC)
ADC
10 Prescaler CK_ADCx to ADCO, 1
+2,4,6,8121
6 14 MHz max
RTCSRCI[L:0
40KH2 [1:0] CK_FWDGT
IRC40K (to FWDGT)
00xx——— NO CLK
010—— CK_SYS
Eil < CK_ouTo 010——————— CK_IRC8M
011G—— CK_HXTAL
ouf—— 72 }—ckpLL
1000 CK_PLL1
10— 72 }—cK_PLL2
1010 EXT1
o1 CK_PLL2
CKOUTOSEL[3:0]

T4 Ags il CARC B AHB. APB2FIAPBLIR K #1451 . AHB. APB2. APBLIS 1) i =y b B AT %
43 318108MHz, 108MHz. 54MHz. RCUE T AHBH # (HCLK)84) 415 1 NRISCV &R 4t i i
#5 (SysTick) [t 4b# I % o 3@ i %t SysTick #% il HUR & F 728 & &, vl £ LI i fhak

AHB(HCLK) I £ f y SysTick iy £

ADCHI 8 HAPB2R 471422, 4. 6. 8. 12. 164-%i5kiE.

TIMERI £ HCK_APBL1FICK_APB2IS £ 43 A3k 1T, WIERAPBX(x=1,2) )73 9 ZE A1, W
TIMERH £ CK_APBxX(x=1,2) I {5, 1 APBxX(x=1,2)145 5 Z%0h1, MTIMERH o2 T
CK_APBXx(x=1,2),

USBFSItH o CK_PLLA & i J948MHz (1] i 45
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2SI I P HCK_SYSE(PLL2* 2424k, @it i B RCU_CFGL17 47 %% I12SXSELK I £
HII I B RCU_BDCTLAH A7 24 IRTCSRCAz, RTCH!#h AT PLIE S HLXTALK#4. IRCA0KHT &
B HXTALI 811128 i it . RTCH 4% HHXTAL 47 11287 S I 406 5, 41.2VIN
KR I L, IR 1. RTCIN MG FIRCAOK I B 5 s 2h I 5, 24 Voot L, I 4h
FiE 1k, RTCH 8P IERFELXTALRN #ECAR B fE, Voo Vear#lie FA, B8 1k,
MFWDGTJE B, FWDGT BB i ] 126 1% HH IR C 40K B 50 A s 5
HIRC8MJA BT, FMCHT £ 5 1) 145 3 B IRC8 M £ A5 9 B B4R

5.2.2. FERFE
B 3F25MHzAME & i AR % 25 (HXTAL)
B N#8MHz RCHR#% 24 (IRC8M)
B 32,768 HzA MR f AR % 8% (LXTAL)
B §#B40KHz RCHR; #% (IRC40K)
B PLLA4FJR A IEHXTALELIRC8M
B HXTALK b 028

5.2.3. Thee VLA

S B TR R AR B B (HXTAL)

3FN25M ¥ &b o8 ey o i A IR 35 4% T 9 2R G I b B2 01 S DA MG R I B o i A A R A 11 i 0 20
FEILPINHXTALR) 51 JAESE o A8 VA 12 1) A1 B0 PR BELARD PR 2500 Z5TRR 408 T 106 6 AR 41R3 e oK 1 4

E5-3. HXTALB 8 yR

OSCIN 0OsCcouT

c1—— - c2

HXTAL 43R 3 28 7] DL 13 B 4% ) 27 47 28 RCU_CTLIYHXTALENA K 5 shal o< 4], 742
A7 AERCU_CTLH IHXTALSTBAL H K AR 7R A0 imr il PR 3% s A2 15 DA 8« 7EJE B0, B HX
— LR B, B B A BB TBOHA Sk o 3K AN S TR A 3R I T B R AR5 4 1R Bl ] o 2 HXT AL
BB ARE f5, WSRAE B 25 A7 2 RCU_INT A (1) A0 B W7 Be AZ HXTALSTBIER #E B 1, Ko
FEAEAARI AT, I, HXTALR #h ] L B4 AR 22 Go i B R Bl PLLS I 5

5 ] 257 24 RCU_CTLIHXTALBPSHIHXTALENAL B "] DL % B 4 M s i e 55 B A XL
CK_HXTALZE T 3K 5 OSCINE JHIF) AP R b o
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M EB 8M RC #k %23 $F (IRC8M)

W EI8MHz RCHR & as it Bt IFKIRCBMI B, il 8MHZIF [ AR, ¥ b i Ja CPUBRIAIE
BEHMCAH R B . IRCBM RCHIRZ, 2% BB 1E A T5 ZAT A AN AR A5 1 2641 T 9 F P SR AL TR A
JRAE AL B . IRCBM RCHR; #5 1] LAl it 15 B 45 i) 73 7728 (RCU_CTL) H [ IRCBMEN{.
W R BN % ] o 32 2R /22 RCU_CTLH AIRC8MSTBAL I K5 /R IRC8M A #ERCHR 1% % /2 15 A4
JE o IRCBMIR; 25 1 JE BN i [H] LUHXTAL @A HR % #8 ZE T . an SR b 25 47 88 RCU_INT 1 g 4
N REAIRCBMSTBIEW; B 1", fEIRC8MARE LLJE, K=z —A . IRC8ME 4t AT
VE R GE i Bl I s PLL A N B b

TS HEIRCBMES BAIR (PR B, (H 2 E WK BEISR LLHXTALI B 225 . H P mT LUAR B8 75
SRy IREE SN RS AS ke 5 1 AN S B Sy R SR AR

U RHXTALEE PLLGE S Y RGU B, D8 T R RE LIS 22 98 IR P MRS W 52 AR et 1]
ARG IR LR IR QI AR e I, AR 2 9 ] IRCBMI B A1 9 R Gt i

BIAEFF(PLL)
WERA =/ MiFE3F, PLL. PLL1FIPLL2.

PLL ] DL i % B RCU_CTL % 17 2% v (¥ PLLEN £ 4 /5 2h 11 56 1. RCU_CTL %7 12 2% v 1)
PLLSTBA K48 /RPLLI B2 5 A8 2 . WIS RCU_INT 2547 2% A (KA S A 7 GE A2 PLLSTBIE
WHE, fEPLLERE LG, ¥/~ — i,

PLL1 T LLiE T #% B RCU_CTLZF 17 2% 1 AIPLLIEN A 4% 2 3 156 (] . RCU_CTLZF A7 2% i)
PLLISTB {7 F oK 48 7~ PLLL I Bh /& 75 82 5« 40 SR RCU_INT 25 47 #% = i A0 B2 A Wy 4 68 A7
PLLISTBIE# &1, #EPLLLEEE LG, B2 — Ak,

PLL2 7] LLil i % B RCU_CTL %17 2% 1 () PLL2EN A 4 J5 81 F15¢ ] . RCU_CTL 17 2%t )
PLL2STB 7 A Sk g/ PLL2 ) 8 2 B fa 2 . 10 SR RCU_INT & 17 #% A 1) A0 N Fp I i BE A
PLL2STBIE# & 1", fEPLL2FaE LG, HKred—Arhir.

213t N\ Deepsleep/Standby 5z ek # HXTAL W R 2548 I 21 A 4 BH ZE i CHXT AL B0 I8 1) 4
ANBFBHD) = ANPLLKG % ]
AMEARIE SR AR 23 B P (LXTAL)

LXTALE—/Mii# 32,76 8KHz 1) /M i 14 B B I iR B A SIEiy I 4 P B 2 it —AMIG
ke HmrkE AE B . LXTALYR; #5 v] LLE I ¥ B 2% 7 38045 1] 27 4728 (RCU_BDCTL) 1 (1)
LXTALEN . # 5 20 F ¢ P o & 40 385042 1] 75 47 4% RCU_BDCTL H [1] LXTALSTB 7. H 3K $i 7~
LXTALR B2 A2 o R W 27 A7 28 RCU_INT A (1 A0 B W A BEAZLX TALSTBIE#; & 1’5 7
LXTALFRSE LG, 74—l

B 5 A A% 1) 25 A7 28 RCU_BDCTLIHLXTALBPS FILXTALENA{ B 17 R LAk 45 A 38 ik ol 55 i
o CK_LXTAL5EF|OSC32INM _L AN Bt 5 — 5L

R 40K RC k% &I 81 (IRCA0K)
IRCA0K I RCHIR % i I b 48 24— AMICTHFE I R 0 A 2, A TR BEAMER A, & R IR B i 38 K
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2140kHz, AL [T A ST e B B AR AL Bl . IRCA0K RCHRY; #5 1T LAid i 15 B 55 A7 I/
B AT fE S RCU_RSTSCKH IRCA0KENALHY J3 B F1OC . AL/ B 37 /7 2 RCU_RSTSCK
W [ IRCA0KSTBAL A K 7R IRCAOKH B 3 CL AR 2 » W B A7 8/ 50 25 /7 88 RCU_RSTSCK
FF AR R R T BE 7 IRCAOKSTBIE# B 17, #EIRCAOKFaE UG, K= —A .

TIMER4_CH371] LA 3R IRCAOK I, 21T RTCHIFWDGT B H s AT UE, TEAINAE S
Al LLZ £ AFIO_PCFO& 7 #5 A, TIMER4CH3_IREMAP.

R YiHTAP(CK_SYS)iE#

ARG ENG, IRCSMATEPERIAMCNCK_SYSHIR #hE, 48t & %7 /7 2:0(RCU_CFGO)H i %
Gi it Bh AR i SCSTT LAY #e 2R ZE it e M HXTALERCK_PLL. 4SCSHIME B INAE, RS finks
8 F RO (R B B VR 44 S 4T B B EE 4 10 H AR B R R o 29— AN B 5 B e sld i PLL )82
TER RGBS, ERARER T 1k,

HXTAL B4 A PEER(CKM)

BB P | 2 A48 RCU_CTLH [IHXTALR #f AL BEALCKMEN, HXTALR] DU g i 4 40 1
AEo ZUIRELAI/EHXTALE BB 58 G iR, fEHXTALIE IEfE2E 1R, — B IS B/ HXTAL K
FZ, HXTALK EEI2EIE, Filr 2 7E 28 RCU_INT A [ HXTALI o BH 28 b W bk 25 A CKMIFEE 4
B, PPAEHXTALSE A . XA ERE 5] & B BT FIRISC-V A 7] BE i BTNMIARE .t 2R
HXTALHEIEME R4, PLLEERTCHIR B, HXTALBRR (2 % IRC8M N R Fi i £,
PLLE 9 F b2k 1L, RTCHIR #H T S EH A E -

B i H BE

I b 4t T A 4 HE AL0.09375MHZz £ 108MHz 1 B 4 o 383 15 B I b i B 25 77 25 0(RCU_CFGO)
FR R CK_OUTOM} Bk B A7 I CKOUTOSEL BE M5 % FEAS [R (K I 2145 5 o A1 IIGPIO S| IR i%
B T B R FH D BE1/O(AFI0) B2 R i HH e 5 (1) 805 5 o

R5-1. IS HH ORI R B IR L 3

IS O I SR B AL I B
00xx NO CLK
0100 CK_SYS
0101 CK_IRC8M
0110 CK_HXTAL
0111 CK_PLL/2
1000 CK_PLL1
1001 CK_PLL2/2
1010 EXT1
1011 CK_PLL2

R, s 42 il

T P I AR 5 LT 25 77 2% (RCU_DSV) A [IDSLPVS[1:0] 7 35k T DA% i) 1. 2V 78 1 i R IR A =X
THIHEE,
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R5-2. FWEEREN T 1.2V B Ei%E
DSLPVS[1:0] VR B R R LR (V)
00 1.2
01 1.1
10 1.0
11 0.9
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5.3. RCU #1755
RCUZ M HE: 0x4002 1000
5.3.1. =il a4 (RCU_CTL)
itk WA 0x00
A7 1E: 0x0000 xx83, XFE /R A& E X
AR LR T (8h1) « g (16fn) 3y (3241) Vil
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PLL HXTALBP [HXTALST | HXTALE
e PLL2STB | PLL2EN |PLL1STB| PLL1EN | PLLSTB 1R CKMEN
EN S B N
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IRC8MST
IRC8MCALIB[7:0] IRC8MADJ[4:0] TRER IRC8BMEN
B
LI, 2K R
31:30 TR AR AL
29 PLL2STB PLL2H Bl Fa i b AL
T F B 1R R R PLL2% N Bl B s e A
0: PLL2AKFaE
1. PLL2EfasE
28 PLL2EN PLL2{# fig
RAEBEMBENL, HPLL2E SN RGBS ZA A BEMT E A . 2480 N VR FE AR BY
FENUBE QR B AR = AT
0: PLL2#E5%H]
1: PLL2#3TIF
27 PLL1STB PLLLM Bl Aa e bR AL
i F B 1R R RPLL L N Bl S s e A
0: PLLLAKFaE
1. PLL1EfaE
26 PLL1EN PLL1{#fE
WA BENBLEN, HPLLIR RSO RGN S Z LA REM B AL, 23 N IR B AR 55
REAUBL AN fr g4 52 7
0: PLL1#ERMA
1. PLLI#THF
25 PLLSTB PLLI 808 ¥R EAL

B AR B LR AR PLUAa) H I B 75 A A
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24

23:20

19

18

17

16

15:8

7:3

PLLEN

TRE

CKMEN

HXTALBPS

HXTALSTB

HXTALEN

IRC8MCALIB[7:0]

IRC8MADJ[4:0]

TR

IRC8MSTB

0: PLLARfESE
1: PLLE#E

PLLAf R

BB EEAL, YPLLE A RGN BRI AT A RER AT . 30 N IR FE REAR B AE
HUASE 2B Eh s 52

0: PLL#<M

1: PLLEEHATIT

DI R ALAE

HXTALR & 5 40 28 13 e

: ZEIETEES ~ 25 MHz R HR Y 28 (HXTAL) I £ s 40 2%
1: fHREETHES ~ 25 MHz & 43R % 25 (HXTAL) R4 A0 28
SRR RS 0 B HXT AL B 2 3 BH ZE 7RI SR AR AS I, 9SS BE A B Bl V) 46 3R G e 5]
IRCBMI %o PR J Sk R el £ i) 7 0 DU LR AMSIEAL, LGN, S
CKMIFf.
R MEREHXTALR B as U, B TC R I AL IRCBMEN RS, H 3 ERE
IRC8MH 4},

R T TR TR 5 4% (HXTAL) IS o 5 B A 5 A

WA LEHXTALENAL NORTHXTALBPS 7 A4 ] 5

0: ZEIEHXTALSE At

1: flAEHXTALS: B HXTALS H I 4 25 T4 A i o

T AR % B (HXTAL) b e e s iAoz
T B 1 SR AR /R HXTALYR 3% 28 B 2 75 e 135
0: HXTALIRY#AfaE

1: HXTALIRZ & CfaE

e AR AR 5 AR (HXTAL) ff R

WA E B E AL, WRHXTALR B {E N RGN Bk 4 PLLI B HCN RGiH BiE, 3
HCAPLLANIS B, AT ASRERE R AT o 338 N TR P B AR SRS WUAS B 1 | 3h B Ar
0: k3 ~ 25 MHz AR syl 5% 141

1: #iE3 ~ 25 MHz i AR5 8437 I

W HB8MHZ RCHR 7 a I HEEL 3 A7 4%
b A BRI LA

P B8MHz RCHiR 7 &5 i i i B A
XA KB AL, B & % {H N IRCBMADJ[4:0] Az 3 ¥ 24 71 18 0 &
IRC8MCALIB[7:0] 63K M F 2% A B 1% I ZEIRC8MEI8MHZ + 1%

DI R R AL

IRC8M M #i8MHz RCHR ¥ 28 fa e hr i fir

TPF B 1SR AR 7R IRCBMR ¥ #s I 2 75 A3 e A H
0: IRC8MIR; 7 R E

1: IRC8MYR %% CfaE
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0 IRCS8MEN N EE8MHz RCHR % 23 it
A B A B E AL, AR IRCBMIN Bl R G BN, %A ANBER E AT o 29 MR B EHR
B GIRE],  BEYCKMENE A [FB AR RS0 b FIHXTALYR G &5 K A4 i
Z A ISR B 10K 5 3 IRCBMAR 5 4% -
0: WHEIBMHz RCHR % a4 2% 1]
1: MEF8MHz RCHR % sl -

5.3.2. IS C B & 774% 0 (RCU_CFGO)

HodikfwE% : Ox04
{748 0x0000 0000

AT (86D | K (1660 Wy (3260) Vi

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
ADCPSC| PREDVO
fRE PLLMF[4] CKOUTOSEL[3:0] USBFSPSCI[1:0] PLLMF[3:0] PLLSEL
2] _LSB
w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ADCPSC[1:0] APB2PSCJ[2:0] APB1PSC[2:0] AHBPSC[3:0] SCSS[1:0] SCS[1:0]
w w w w ' w
LIRS B Ei::3a)
31:30 TR WAURFF R ALE
29 PLLMF[4] PLLMF1) 2 4431

ZI I HRCU_CFGOK18521 47

28 ADCPSC|2] ADCPSCI{ 55211
B 7 #RCU_CFGO/I1431547

27:24 CKOUTOSEL[3:0] CKOUTOR &k
R B A B %
00xx: JCiBh#a
0100: k& AGiH#1CK_SYS
0101: #Fp9EE8M RCHRY i
0110: MEFmE ARG 455 (HXTAL)
0111: #%&#E (CK_PLL/2) f%h
1000: #EFECK_PLLLK £
1001: %% (CK_PLL2/2) i/
1010: IEFFEXTLH &
1011: #HEFECK_PLL2H} %

23:22 USBFSPSCJ[1:0] USBFS IR £ 434 = 44
HR A EALEE S . USBFSHIRH B AU N48MHzZ, HUSBFSHT B E R HE, XLk
IS RERET

00: CK_USBFS=CK_PLL/15
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21:18

17

16

PLLMF[3:0]

PREDVO_LSB

PLLSEL

01: CK_USBFS = CK_PLL
10: CK_USBFS =CK_PLL/25
11: CK_USBFS=CK_PLL/2

PLLE B 555 A -

5% 74 RCU_CFGOR) 293t M i fE Al 7, i B AL &
VER: PLLSH IR A Al i 108MHz
00000: (PLLIE % x 2)
00001: (PLLIEN 4% x 3)
00010: (PLLIE%H x 4)
00011: (PLLIEM % x 5)
00100: (PLLIE % x 6)
00101: (PLLIEM % x 7)
00110: (PLLIEM % x 8)
00111: (PLLIEM#H x 9)
01000: (PLLEH 4 x 10)
01001: (PLLEH 4 x 11)
01010: (PLLiEH 4 x 12)
01011: (PLLiEH 4 x 13)
01100: (PLLiEH 4 x 14)
01101: (PLLIER4 x 6.5)
01110: (PLLiEH 4 x 16)
01111: (PLLiEH % x 16)
10000: (PLLIEH4h x 17)
10001: (PLLEH#h x 18)
10010: (PLLIEI 4 x 19)
10011: (PLL¥EH#h x 20)
10100: (PLL¥ER 8 x 21)
10101: (PLLIER%f x 22)
10110: (PLL¥ER#h x 23)
10111: (PLLIER%f x 24)
11000: (PLLEH#h x 25)
11001: (PLLEH#h x 26)
11010: (PLLER % x 27)
11011: (PLLIER % x 28)
11100: (PLLIER4 x 29)
11101: (PLL¥ER# x 30)
11110: (PLLIER x 31)
11111: (PLLIER x 32)

PREDVO43 51 Al T F f AR AL

5 % /7 % RCU_CFG1 1 PREDVO 55 0 A [F] , J# i % 7 #% RCU_CFG1 X & &%
PREDVO/I{E, MEfrths—Rth. H4PREDVORK 15367 RSB, thAr k&
PREDVOI % A\ B2 6 — 4045

PLLI Bz
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15:14

13:11

10:8

74

3.2

ADCPSC[1:0]

APB2PSC[2:0]

APB1PSC[2:0]

AHBPSC[3:0]

SCSS[1:0]

M BB E A, FHIPLLIN s
0: (IRC8M [/ 2) ik P LLAY & i £ i
1: HXTALR B0 8 PLLI B (1R B B

ADCIF I 73 4 22 44

5% 7 4RCU_CFGO 283t [ sl o Al 1, i B AL &
000: CK_ADC = CK_APB2/2

001: CK_ADC = CK_APB2/4

010: CK_ADC = CK_APB2/6

011: CK_ADC = CK_APB2/8

100: CK_ADC = CK_APB2/2

101: CK_ADC = CK_APB2/12

110: CK_ADC = CK_APB2/8

111: CK_ADC = CK_APB2/16

APB2T s i £

M ENBUEE, & APB2H B4 A A T
Oxx: CK_APB2 = CK_AHB

100: CK_APB2 = CK_AHB /2

101: CK_APB2 =CK_AHB/4

110: CK_APB2 =CK_AHB/8

111: CK_APB2 =CK_AHB /16

APBLTI /A3

A BN EEE, fHAPBLE B 4 4R .
Oxx: CK_APB1 = CK_AHB

100: CK_APB1=CK_AHB/2

101: CK_APB1=CK_AHB/4

110: CK_APB1=CK_AHB/8

111: CK_APB1=CK_AHB/16

AHBTIZ) Sk £

BN EIEE, fH AHBR B/ 45 7
Oxxx: CK_AHB = CK_SYS
1000: CK_AHB =CK_SYS/2
1001: CK_AHB =CK_SYS/4
1010: CK_AHB =CK_SYS/8
1011: CK_AHB =CK_SYS/16
1100: CK_AHB = CK_SYS/64
1101: CK_AHB = CK_SYS /128
1110: CK_AHB = CK_SYS/ 256
1111: CK_AHB = CK_SYS /512

RGBT RRIR A

HAEPE B EE T, bR T RIS B R
00: EPECK_IRCBMIT4i{ECK_SYSH £
01: HEFECK_HXTALR B EAHCK_SYSH 45
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10: EFCK_PLLEF8{ENCK_SYSH i
11. %8
1:0 SCS[1:0] ARG phik PR
A Bk B RGN a0 . BT CK_SYSIHBUARTEAE B A TR, R b8 B 2445
SCSSHL R RIT BHIR I He & T L5 R . 78 IR BRAR S A LB 2R BB, DA K Y
HXTAL B 4228 84215 2 28 S5 I [RT I HXT AL B 4o s R 5 A0 1 B HX TAL R R INF, 3]
EPEIRCBMAE N R Gl .
00: EFCK_IRCBMHIT£{ENCK_SYSHY £
01: EFCK_HXTALK £ ENCK_SYSH £
10: EFCK_PLLEBENCK_SYSH £
11: fR*E
5.3.3. i B R BT 7S (RCU_INT)
HudikfmF% : 0x08
714 0x0000 0000
AT DT (8L kB (164 BT (3241) Vil
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PLL2 PLL1 PLL HXTAL IRC8M LXTAL IRC40K
1R CKMIC
STBIC STBIC STBIC STBIC STBIC STBIC STBIC
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PLL2 PLL1 PLL HXTAL IRC8M LXTAL IRC40K PLL2 PLL1 PLL HXTAL IRC8M LXTAL IRC40K
e CKMIF
STBIE STBIE STBIE STBIE STBIE STBIE STBIE STBIF STBIF STBIF STBIF STBIF STBIF STBIF
VALTRE £ FR iR
31:24 R DR FER A
23 CKMIC HXTALH £ [H 28 H W iE 2
B A S 18 A CKMIFFR B AT
0: AENA.CKMIF R EAL
1. EAICKMIFFREST
22 PLL2STBIC PLL2A gz e g 2%
WS 15 A PLL2STBIFFR &7
0: ANELIPLL2STBIF R EAL
1. EAIPLL2STBIF R &AL
21 PLL1STBIC PLLLI Bhfa e Hh Wi =

W5 15 A PLLLSTBIFFR &7
0: AENPLLISTBIF REN.
1: EAPLLISTBIFtESA
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20

19

18

17

16

15

14

13

12

11

10

PLLSTBIC

HXTALSTBIC

IRC8MSTBIC

LXTALSTBIC

IRC40KSTBIC

(3

PLL2STBIE

PLL1STBIE

PLLSTBIE

HXTALSTBIE

IRC8MSTBIE

PLLE &P FE h s %

WS 18 A PLLSTBIF R &AL
0: AELIPLLSTBIFfR &AL
1: HEAIPLLSTBIFFREN.

HXTALK$335E H Wil %

BAE 518 A HXTALSTBIFFR & A7
0: NEAIHXTALSTBIFFR &L
1: EAIHXTALSTBIFkREAL

IRCBME £ F2 5E i iE %

WS 15 1 IRC8MSTBIF R E AL
0: AENIIRC8MSTBIF R &L
1: HAIIRC8MSTBIFkREAL

LXTALRS Bhf e i &

B 1E ALXTALSTBIF b &AL
0: RESLXTALSTBIFFREN.
1: HENILXTALSTBIF &AL

IRCAOKI S A2 € H Tis &

WAE 5 15 A1 IRC40KSTBIFFR &AL
0: NENIRCAOKSTBIFFREN.
1: HANIIRC40KSTBIFFrESNL

W AURFFEALAA

PLL2IN £ e i g

BpE B AR AR AT RE/AE IR PLL2IN 4 e o
0: ZE1EPLL2I Sk sE ik

1: (FREPLL2I A% 5 v

PLLLA &0 & E Wi fe

WpE B AR AR A BE/AE - PLLLR 4 f& 52 o
0: 2&1EPLLIM &R 5E ik

1: fHAEPLLAM &4 52 ik

PLLIN £ e i e
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PREDVO4 A T

M ENEIEE, PLLAMARR, W LMEHSIX LA,

#&: PREDVOMZ0AI 5RCU_CFGOZ 74 L7 AH A, 1ERCU_CFGOZi 1744
§I174%, PREDVORIZEON th 23474 [H A& 2

0000: PREDVO#i N JEI 4o 34

3.0 PREDVO0[3:0]

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

PREDVO#iy N\ & £725) 45
PREDVO#iy N\ £33 451
PREDVO#iy N\ R 274455 45
PREDVO#iy A\ R 27555 45
PREDVO#iy N\ R 27653 45t
PREDVO#iy N\ R 20773 45
PREDVO#iy A\ Jg 2843 45t
PREDVO#iy A\ JR 7953 451

1001:
1010:
1011:
1100:
1101:
1110:
1111.

PREDVO#iy AR 21043 45t
PREDVO#iy AR 21143 55
PREDVO#iy N R 81243 45t
PREDVO#iy A\ R £ 1343 45t
PREDVO#iy A\ JR I £ 1443 551
PREDVO#iy A\ R £ 1553 45t
PREDVO#ii A\ JR £ 1653 45t

5.3.13. REEREA B EFFE (RCU_DSV)

HihikfwFs: 0x34
5 f748: 0x0000 0000

ZAFAE AR A LR (86D | 2 (16f1) =T (3261) Vil

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

PR ‘

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1Red DSLPVS[1:0] ‘
DLINL IR, 2K R
31:2 3 DAURFF AL
1:0 DSLPVS[1:0] R P REEHR A X R IR B

P A R R X

00: {EIRFEMEIRRLA T A HIE 91,2V
01: FEURBEHEIRELC N ARZ B E 1.1V
10: 7EIREBEIRA T NAZHLE 1.0V
11: FEIRE IR WA HLE 0.9V
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6. /SRR ER (EXTD
6.1. &
RISC-VAE il 1 gk 28 Py A% w44 i) 25 (ECLIC) R 52 B vy R W) S 8 b W db 22 . ECLICE 750
RISC-VAGIRMAMKIEIR . KB # 5Nhlr. MECLICH GGG, BB E &S0 mam
RISC-VALFEZS 5 & R izl 8% . CLICRIMA — M EARW I, TEED A, He SRRk
P4 R PR AL NI . ECLICETHI H A5 A& A& AR AEABIR W BT R SR L S 4, A TR 2L
52 I8 R A S e ME BE AL PR 2 IO S . B 5 AL PR AR A% O B R & . T LA EERISC-VIN R & 2%
T, T E SSECLICHIE Z 7415 2.,
EXTI Ch /S48 ) B 48 LOANAE B S a2 v RS 0 B 3 O L B8 8 1) A 38 2% P A% 7= A2 vP B
TR B R S AF . EXTIHE =Ml 288 BTHR bR . R BRI Al R AR R il &« EXTIH &R
AN TR DN R B AT AT DAL ST R B R
6.2. FERME
B ik 68 Fm] Bl A s T
B AR IR S T B AL ——16 AR IR S 2 2
B SRR R R R I
B RGN AR e
B EXTI A 2k 19 ANAH BT 3 AR ) H B 5
B SRR, BT, R BRI kR AT R ik
B R W ER iR
B A R YR
6.3. T e B
RISC-V/4b B 28 F1 243tk 7Y A 4% o i 4% 1] 2% (ECLIC) ZE ML %% (machine) 1 28 T % B A S AT 0 %%
X 3 DA b3
AR R R R b, ATSEELE SR T, ROKEIIR T R B VI TAES Ara kI8 . RS
T ETE IR s,
#6-1. HlTRER
HESHS R T IR [EEEe: LN
3 CLIC_INT_SFT 0x0000_000C
7 CLIC_INT_TMR 0x0000_001C
17 CLIC_INT_BWEI 0x0000_0044
18 CLIC_INT_PMOVI 0x0000_0048
19 & L T4 0x0000_004C
20 PR EXTI £k LVD H 0x0000_0050
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HEHS BRLLTE P ] B ik
21 AZNKGE I 0x0000_0054
22 RTC 4 1B 0x0000_0058
23 FMC 4 =) 1t 0x0000_005C
24 RCU 4= J& 7 0x0000_0060
25 EXTI £k 0 by 0x0000_0064
26 EXTI £k 1 ik 0x0000_0068
27 EXTI £ 2 1l 0x0000_006C
28 EXTI 2k 3 ik 0x0000_0070
29 EXTI £ 4 1l 0x0000_0074
30 DMAO i#iE 0 45 IbT 0x0000_0078
31 DMAO i#iE 1 4= 0x0000_007C
32 DMAO i#iE 2 4= I 0x0000_0080
33 DMAO j#iE 3 4= /R I 0x0000_0084
34 DMAO jBiE 4 4= b 0x0000_0088
35 DMAO j#i¥ 5 4= R+ 0x0000_008C
36 DMAO i#i¥ 6 4= I 0x0000_0090
37 ADCO £ ADC1 4 7y iy 0x0000_0094
38 CANO A% 0x0000_0098
39 CANO #:Ui 0 H it 0x0000_009C
40 CANO #Ui 1 i 0x0000_00A0
41 CANO EWMC Ikt 0x0000_00A4
42 EXTI £[9:5] 0x0000_00A8
43 TIMERO H 1= /1 1 0x0000_00AC
44 TIMERO % 3+ 7 0x0000_00B0
45 TIMERO fit /< 5 388 38 45 A v iy 0x0000_00B4
46 TIMERO 1838 47 3 L 4 iy 0x0000_00B8
47 TIMER1 4 )5 7 Wt 0x0000_00BC
48 TIMER2 45 H I#7 0x0000_00CO0
49 TIMER3 45 H ¥ 0x0000_00C4
50 12CO - Hlhr 0x0000_00C8
51 12CO H i e 0x0000_00CC
52 12C1 ik 0x0000_00DO0
53 12C1 & iz b 0x0000_00D4
54 SPIO 4= J5 1 I 0x0000_00D8
55 SPIL 4= J5 i 0x0000_00DC
56 USARTO 45 H It 0x0000_00EQ
57 USART1 & R 0x0000_00E4
58 USART2 £ R 0x0000_00ES8
59 EXTI £:[15:10] iy 0x0000_00EC
60 HH: EXTI 281 RTC [ 8 Hh 0x0000_00F0
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HEHS BRLLTE P ] B ik
61 B EXTI 2611 USBFS Mg A 0x0000_00F4
62 TRER 0x0000_00F8
63 TRER 0x0000_00FC
64 fRE 0x0000_0100
65 fRE 0x0000_0104
66 RE 0x0000_0108
67 TRER 0x0000_010C
68 fre 0x0000_0110
69 TIMER4 4 )= H i 0x0000_0114
70 SPI2 4= s i 0x0000_0118
71 UART3 4R 8T 0x0000_011C
72 UART4 4= R8T 0x0000_0120
73 TIMERS 4 & 1 Wt 0x0000_0124
74 TIMERG 4 & 1 Wt 0x0000_0128
75 DMAL j#iE 0 4/ b 0x0000_012C
76 DMAL i#iE 1 &= 0x0000_0130
77 DMAL i#iE 2 4 =i 0x0000_0134
78 DMAL i#iE 3 &= 0x0000_0138
79 DMAL jBiE 4 45 b 0x0000_013C
80 fre 0x0000_0140
81 ] 0x0000_0144
82 CANL1 ik Wt 0x0000_0148
83 CANL #Ui O i 0x0000_014C
84 CANL #:l 1 Hibr 0x0000_0150
85 CAN1 EWMC 1l 0x0000_0154
86 USBFS 4 f7 il 0x0000_0158
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6.4. AR W e AR (EXTI) HEE]

& 6-1. EXTI {EE
et AR
EXTI Line0~18
BURA Rl
% ECLIC
P ] ———
EAIELTH
E TS R f——

6.5. S ER T B B T BEAR IR

EXTIVEL 5 238 19/ A HL A0 ST (14 320 e N0 P 6 L AT DA ) A L% 7 A4 o 37 R oS P o
EXTHREEIM A M BT A, TR R MR RS il A . EXTIP ARSI v Ao Il i % R
AT EL73 53 ¥ PABC B B3 i -

EXTIfih & Y5645 K B 1O I L6 MR 28 DL K ok B N B ER 1 3MR 2k . (B FELVD. RTCIH £, USB
M), I E GPIOMIE AFIO_EXTISSXZ /7 4%, AT GPIOS JHIHS vl LAK I /EEXTIY
fih Y5, BARYNTTES%EGPIOMAFIOE T,

B 7 R, EXTHEA] DA AP 2SR LIRS 5 . RISC-V NI 58 & 3 F 45 b W (W), 25453
FRWFE)FURE FHF(SEV) IR 4o 2SI Le T SR R A, 4l — AN & 11O I8 T B
BERTCIHIBPEIE, EXTIREMLEE AL FE 38 [ A 245 .

R6-2. EXTIf R IR

EXTI &5 i S VR
0 PAO/PBO/PCO/PDO/PEQ
1 PA1/PB1/PC1/PD1/PE1
2 PA2/PB2/PC2/PD2/PE2
3 PA3/PB3/PC3/PD3/PE3
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EXTI &5 fil R IR
4 PA4/PBA4/PC4/PD4/PE4
5 PA5/PB5/PC5/PD5/PES
6 PA6/PB6/PC6/PD6/PE6
7 PA7/PB7/PC7/PD7/PE7
8 PA8/PB8/PC8/PD8/PES
9 PA9/PB9/PC9/PD9/PE9
10 PA10/PB10/PC10/PD10/PE10
11 PA11/PB11/PC11/PD11/PE11
12 PA12/PB12/PC12/PD12/PE12
13 PA13/PB13/PC13/PD13/PE13
14 PA14/PB14/PC14/PD14/PE14
15 PA15/PB15/PC15/PD15/PE15
16 LVD
17 RTC 4
18 USB Mg
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6.6. EXTI 7%

EXTIHEHHE: 0x4001 0400

6.6.1. FBTEREAF 78 (EXTI_INTEN)

Huhk{mF%: 0x00
HAi{l: 0x0000 0000

N

@A A R AETR (32 ) Vi Al

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

‘ R ’ INTEN18 ‘ INTEN17 ‘ INTEN16 |
rw w rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘INTENlS‘INTEN14‘INTEN13 ‘ INTEN12 ‘ INTEN11 ‘ INTENlO‘ INTEN9 ‘ INTENS ‘ INTEN7 ‘ INTEN6 ‘ INTENS ’ INTEN4 ‘ INTEN3 ’ INTEN2 ‘ INTEN1 ‘ INTENO |

rw 1 1 w w w w w w w w w w w rw w
VALTRE Z W iR
31:19 re AR AL
18: 0 INTENX R W R AL

0: ZExZh Wit
1: SExEh Wl pe

6.6.2. HAERRE TS (EXTI_EVEN)

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

175 7708 W B (32 B0 Vi )

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ R ’ EVEN18 ‘ EVEN17 ‘ EVEN16 |

2 w w

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

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

VALVRE 2K R
31:19 fREE DR FER A
18: 0 EVENXx HAREAL

0: SEXEKFIIEEH]
1: SExe S hfiine
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6.6.3. LI R REF A4 (EXTI_RTEN)

HodikfwE% . 0x08
HA7fE: 0x0000 0000

%A AT R R (3240) Ui ]

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

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

‘RTENlS ‘ RTEN14 ‘ RTEN13 ‘ RTEN12 ‘ RTEN11 ‘ RTENlO‘ RTEN9 ‘ RTEN8 ‘ RTEN7 ‘ RTENG ‘ RTENS ’ RTEN4 ‘ RTEN3 ’ RTEN2 ‘ RTEN1 ‘ RTENO |

VALTRE Z W iR
31:19 fRE AR FEEALE
18:0 RTENX LTI R A B

0: ZRx&k LTHifil A IRk
1: SExE ETHIARAT 2 (R 3 RO

6.6.4. TRRGAR SRR 788 (EXTI_FTEN)

Huhik{mF%: 0x0C
S Ai{E: 0x0000 0000

175 7708 W e (3240 V7 1

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

‘ R ’ FTEN18 ‘ FTEN17 ‘ FTEN16 |
rw 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 |

IALTRE 2K R
31: 19 FREE DR FER A
18: 0 FTENX T B kR A

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

6.6.5. K4 WEAFAEE (EXTI_SWIEV)

Mol A% : 0x10
S A{E: 0x0000 0000
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N

1% A AT 48 R A% 7 (324L) vy v

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ 1R # |SWIEV18 ‘ SWIEV17 ‘ SWIEV16|

w w w

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

‘SWIEVlS|SWIEV14|SWIEV13‘SWIEVlZ|SWIEV11|SWIEV10| SWIEV9 | SWIEVS | SWIEV7 | SWIEV6 | SWIEV5 | SWIEV4 ‘ SWIEV3 | SWIEV2 ‘ SWIEV1 ‘ SWIEVO |

rw w w w w w w w w w w w w w w w
LI, ZFK Eiipny
31:19 fRE DR FER A
18: 0 SWIEVX F /A A
0: ZEFHEXTIZRxE A Wi/ F 1 3k
1: BOEEXTIZ xR A A Wi/ S A E R
6.6.6. HEFHFE (EXTI_PD)
ik fmAs: 0x14
BN REX
%A A A R R IZ T (32400) i ]
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ 1R ‘ PD18 ‘ PD17 ‘ PD16 |
rc_wl rc_wl rc_wl
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ PD15 ‘ PD14 ‘ PD13 ‘ PD12 ‘ PD11 ‘ PD10 ‘ PD9 ‘ PD8 ‘ PD7 ‘ PD6 ‘ PD5 ’ PD4 ‘ PD3 ’ PD2 ‘ PD1 ‘ PDO |
rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl rc_wl
BLINL IR £ FR £
31: 19 1R W ARFF R AL
18: 0 PDx TR S

0: EXTIZxEA i fil %
1: EXTIZex#ifiik, XTixesfy 51, g HEO.
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7.

7.1.

7.2.

7.3.

BREML AN EBED (GPIO 1 AFIO)

(M)

% ] 2 FF 80 M@ /0 5IHI(GPIO), 437~ PAO ~ PA15, PBO ~ PB15, PCO ~ PC15,
PDO ~ PD15 1 PEO ~ PE15, & Jv b is& H HORSCIUZ B m A\ f th Dige. &4 GPIO i A
AE 2 B4 1 FH C B 2 A7 4 DA R R e LA I 55K AME GPIO 51 B b (1R 45 Hh W 7 o Wi/ = 4
A (EXTD G FHOG 3 i AT B o A7 45

GPIO i AN H AR (14 F D BE(AFS)JEHT ST BA,  FE45E 1tk N IR SR R itk . GPIO 51 A
it 3 P A DR A R A7 s AT LUV & R DO RE 51, & P D Redmn A\ /e HE AT

A GPIO 51 BAIAT LAt B Be B D9 (R BOTHIR) ~ S A i) o5 D RE B B 5
4> GPIO SIAIHS AT LARC B v B, sl B/ . BREIE SN, Fra ) GPIO 5] S
Hg KK s fe

FERHE

B NP 7 T R

Jit A R i A s N T BE s RE AR 5

BN G RS EAT 95 LR/ TR T RE

FESR T it s e AR 5

B/ A A R 5

Y G R A i B A S B — A EXCT I G L 27 A7 5
EEPEPNE TR

2 Ty Re S\ 4 C

s VU C

Theevi B

AN IE A 1O i R AT L@ P AS 32 ALt 42 ] 27 A7 28 (GPIOX_CTLO/ GPIOX_CTL1)FIs /> 32
K E I 27 77 25 (GPIOX_ISTAT, GPIOX_OCTL)EC & & 8 Rl HifldmAN, Fa%AN, b
I, TR, GPIO #:#iH, GPIO Fisfit, AFIO HEdfl i Fl AFIO w4 . iE
HEWE7-1. GPIO FIEZ.

97



Z

GigaDevice GD32VF103 ﬂﬂ}jiﬂﬂ
£ 7-1. GPIOREE®R
BB CTL[1:0] MD[1:0] OCTL
(ED 00 A
et 1PN 01 00 A
LTI TR 10 0
NSEVE PN 10 1
% 00 01
WA
E(';iﬁg)ﬂ 00: {#E
AR 01 01: fH KEEF| 10MHz 081
0 11: FHRHER] 50MHz
(AFIO) ik 11 A

B 7-1. BrHEQ B T I LE FT bR AE 11O by A7 IR A S5 1]
B 7-1. FReE /O 3 OAr FE AL H

5 mﬁg%ﬁ ]
’ it 4 ity B )
%5 17 Vvdd
i/ > J
e ]— vdd
& HLTh i > —>—,
1 ESDf##"

|/o%@ﬂ

A
»
.

A=
=
o
&
>
Y
y
— T~

<
»
7]

i AR |
< EHTF |- N |
% |
i Al
N K

7.3.1. GPIO 5| Wi B

EREAIARIBS RN 2 )5, AR RS, B GPIO i H #RHL A B s N7 2l X fh
AR ZEH ER(PU)Y R HL(PD)HIH . H2R A )G, FA721HWE 0 (JTAG/Serial-Wired
Debug pins) A A\ PU/PD #5:{:

PA15: JTDIA LR,
PA14: JTCKA FHifis;
PA13: JTMSH L fifis;
PB4: NJTRST N i,
PB3: JTDONFZ .
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GPIO 5| HITT LAER B i N B A, 24 GPIO 3| ML & i A 5| BIKF, Fra i GPIO 3| |
P ERHERA — AN Al B0 58 BB AN 58 R fr rRH . A 5] BB R R RS APB2 el B A 2
BRI 4 N\ A7 25 (GPIOX_ISTAT).
24 GPIO 5| JAIC & i 51, A AT DATC B 1 AR ) T P R R HH IR s AR 2 M BT
TR, 2725 (GPIOX_OCTL) B K 43 AR 110 51 Ear i .
% GPIOXx_OCTL #HATAEE/ER, AHmELSEE, W/ LUE 5 1R85 8 1F %5 47 2
(GPIOx_BOP, (M T4 0 1) GPIOX_BC)E— 8L, 1%t FRAN 75 E— N /i APB2
Hyim R, m AN ANSZ S,
7.3.2. A rh /SR R
B st DA A W ae J1, A T AER AN A TR, v L 0 B A i A .
7.3.3. #HTh8e(AF)
2435 it B AFIO(#% B GPIOx_CTLO/GPIOx_CTL1 &7 2%+ Y CTLy {6 “0b10” 5% “0b11”,
MDy £7{# ~4“0b01”, “Ob10”E%“0b11”) I, % I FHAE S5 % F ThRE . S 1 4% FH oh A 23 Bc 1 7
YHA 2R WO B T .
7.3.4. BMARE
2 GPIO 5 JHIfC & N AR«
Wit SRR N R
[T 3 ST o vy LI N AN VE R
B CYET/O5] B R BEE R A APB 2R B & AR 2 R FE AR N I L 4 IR S A7 2%
B g AEAEA .
A 7-2. AFER R 0 5] N E .
B 7-2. AERE
& Thagim A
- TVdd ESD {14
i A [j ‘
< %gg - x': VoI
5 Y [E
it 2
N il L vss
7.3.5. R
4 GPIO B & Ak H i
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7.3.6.

it 2 R A A\ A i
55 AR S A FHAE A 5
it G o o i

N, AHBLE RAL T PR S

TRRRE: o P A A AR BN 07N, AR S| e AR s R I i A A AR

B ERRRE B A AR AR B E YOI, AN SR T R R A AR E

17, FRE TR D e T

W e A A A AR AT SR AR, KRR R S N IE
b VR IR FF A7 S AT B, B3RS a0 DR PIRES .

7-3. FHHEEER O B O L E .

B 7-3. FliE
5 [ B
o

i 42
il A7
4] | W

i 3R

£ FH D ae i

it )

e

<
o
o

ESDfH"

|/o%@£ll

i AR

- Rl e

N YRSl

K

@ _________ |

it A

— T

<
2]
[%2]

B E
M GPIOE| I F AU A

55 BRI R A P AR A 5
i Hh b s AE
it B R i R N 2R 5

S 1 AR5 A7 G AH LA D907

A 7-4. BEHIAESR 10 S O RS X i &

& 7-4. HARE

R CRI D
-

ESD 4"

1105 Al
>
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7.3.7. % FIhEe(AF) B &
RN TERAFE R 2RSS, GPION H SRR AHC B — 2 2% H Thae S 2 o Ah 5] i L.
5| L B N & F DI RERT
B AR EER Th R, Al R H SRt 2y
B SR ES MK ;
W iRl R N RE 5
B ERARCER, kR bR R R
B /O3] i K BHE R RS APB 2 Sl 8 S RE A7 N S i AR S Z5 17 28
B X RS AR AT IR e, BRI IR ES
W X R A A AR AT R, KR A B IR NME .
7-5. ASHTIEEER B 110 i 1 £ P D Re il & 1K .
A 7-5. FHATIREERE
T
Vdd
ﬁJ]
% H Thisg > ot | »
+—|i T
ESDfRY"
Vss
Y. |ﬁ |/OgLﬂifﬂ
1
Vss
& R |
- \|=
i
LN e %
7.3.8. 1O 5 IThERIERE

B 1O ST R BIR Z DhRe, B DIl X GPIO %5 77 4+ 1 B KL .

GPIO

LA E GPIOX_CTLO/ GPIOX_CTL1 Hi{J4H R MDy 724 0000, FLARCE /O 5l A4 D)
fiE. 3@ B B AN MDy £i24 0b01, 0b10 Bk 0b1l, CTLy £iZ}y 0b00 (GPIO #Efis% ) Bt 0b01
(GPIO FFiwHH), ¥ 110 5] HEL B J¥ H Thig.

#MHThee

JEI L E GPIOX_CTLO/ GPIOX_CTL1 H[J#H . MDy £i7 4 0b00, w] LAECE /O 5| R & F %
ANIhfE. B E GPIOX_CTLO/ GPIOx_CTL1 A4 MDy {7y 0b01, Ob10 X Obl11, #
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. CTLy £i7 5 Ob10 (AF #Ef4at ) 5% 0b11l (AF FFiefit), &N /0 5 BIAT LA & 4% FH #
HINEE

7.3.0. GPIO BiE ke
GPIO [HI% & HLHI AT LAERH 11O i I L &
AR 1) Z5 7725 GPIOX_CTLO 1 GPIOX_CTL1. it i & 32 A4 7E % 77 28 (GPIOX_LOCK)
ATLABE 11O i DAL E . I8 R e 18 € 7 A B GPIOX_LOCK H ) LKK A1 LKy i,
AR s DA Bt e, BB —ANEALRT, AH R DAL BCE AN RE B 0. A FL YR R B
e B A B e TR .

7.4. /O E B ThRERE A &

7.4.1. fai v
ATY R GPIO B RIGHSANEThEEM A, EiLAE AFIO 4 IRl B & F 2% (AFIO_PCFO /
AFIO_PCF1), A /0 5| # AT LI B 214 4 FASFEIThRE . @i s 4% 10 (1) B ML I
el LLERFAEM G AL E . R, @S ECEAARN P EXTI FEFEZF 74 (AFIO_EXTISSX)
PPl & e FAY, GPIO 51 AT LLAAE EXTI dribrk.

7.4.2. FERME
B APB M\ DA 88HI15 )
B EXTI ik
B S5 HEE ZIEAR S ThRE R B

7.4.3. JTAG #&-H Th B E st

WIR B S ST 7E GPIO 3 I IS LI R R .
R7-2. AREOES

& MThge GPIO #iH
JTMS PA13
JTCK PA14
JTDI PA15
JTDO PB3

NJTRST PB4

TS AR GPIO i, A RTLARRE AFIO_PCFO %74+ i1 SWJ_CFG [2:0]f%
NAFRPIE. RAEERSHE TR,
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£ 7-3. P O WLt
SWJ 1/0 5] 43
SWJ _CFG s
[2:0] RLEEI LSS PA13/ | PAl14/ | PA15/ PB4/
PB3/JTDO
JTMS | JTCK | JTDI NJTRST
000 JTAG-DP(EADIRE) . . . . .
001 JTAG-DP {H#&4 NJTRST . . . . X
010 JTAG-DP 4] X X X X
HAh 2
7.4.4. TIMER AF E B}

% 7-4. TIMERO & FH Th e E st

J—— TIMERO_REMAP[1:0] | TIMERO_REMAP[1:0] | TIMERO_REMAP[1:0]
=“00” (ZABRET) =017 (¥4 BRET) =411 (ZBRE) @
TIMERO_ETI PA12 PE7
TIMERO_CHO PA8 PE9
TIMERO_CH1 PA9 PE11
TIMERO_CH2 PA10 PE13
TIMERO_CH3 PA11 PE14
TIMERO_BKIN PB12 PA6 PE15
TIMERO_CHO_ON PB13 PA7 PES
TIMERO_CH1_ON PB14 PBO PE10
TIMERO_CH2_ON PB15 PB1 PE12
1. WFARFE R E S fflash KNG S50 B EdiE F .
# 7-5. TIMER1 & I TheeEmust
TIMER1_REMAP | TIMER1_REMAP |TIMER1_REMAP | TIMER1_REMAP
£ FThRE [1:0] = “00” [1:0] = “01” [1: 0] = “10” [1:0] = “11”
(A B (B4 BRET) (B 73 BsT) (&) @
TIMER1_CHO/TIMER
L Eno PAO PA15 PAO PA15
TIMER1_CH1 PA1 PB3 PA1 PB3
TIMER1_CH2 PA2 PB10
TIMER1_CH3 PA3 PB11
1. WFRFEMEZREA flash K/NMES %0 H s Tt .
R 7-6. TIMER2 % F ThRe E LS
. TIMER2_REMAP[1:0] TIMER2_REMAP[1:0] TIMER2_REMAP[1:0]
A =“00” (ZA B4 =“10” (¥B4MBLGT) =117 (SBRE) ©
TIMER2_CHO PAG6 PB4 PC6
TIMER2_CH1 PA7 PB5 PC7
TIMER2_CH2 PBO PC8
TIMER2_CH3 PB1 PC9
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1. XFFARFFE B flash KNGS %05 B F .
£ 7-7. TIMERS £ H ThAs E L4
% HTiRe TIMER3_REMAP =0 TIMER3_REMAP = 1®
TIMER3_CHO PB6 PD12
TIMER3_CH1 PB7 PD13
TIMER3_CH2 PBS PD14
TIMER3_CH3 PB9 PD15
1. XFFARFPE B flash KNGS %0 7 B3 F.
% 7-8. TMER4 & FThRg E 4t
#HThRe TIMER4CH3_REMAP =0 TIMER4CH3_REMAP = 1
IRCA0K W4 #R 8 5
TIMER4_CH3 TIMER4_CH3 &5 PA3 #i& TIMER4_CH3 fAM#E, AT
KIE
1. STFAREBER flash KNGS FEIETFM.
7.4.5. USART AF BB

2% AFIO i . & %7 /7 4% 0 (AFIO_PCFO0).

% 7-9. USARTO % FThEe Eprsit

#ZHThRE USARTO_REMAP =0 USARTO_REMAP =1
USARTO_TX PA9 PB6
USARTO_RX PA10 PB7

# 7-10. USART1 & FThBE = st

#FThRE USART1_REMAP =0 USART1_REMAP =1®
USART1_CTS PAO PD3
USART1_RTS PA1 PD4

USART1_TX PA2 PD5
USART1_RX PA3 PD6
USART1_CK PA4 PD7

# 7-11. USART2 & FHThRE E Bt

& T USART2_REMAP[1:0] | USART2_REMAP[1:0] | USART2_REMAP[1:0]
=00” (BATRRAY) =“01” (¥2BusT) © =417 (&g ©
USART2_TX PB10 PC10 PD8
USART2_RX PB11 PC11 PD9
USART2_CK PB12 PC12 PD10
USART2_CTS PB13 .y
USART2_RTS PB14 PD12

1. EBUHMNOOER T
2. EMUNMGEM T

64 5|, 100 5.
100 3l
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7.4.6. 12C0 % I hRE B iR
27 AFIO i [ L B 27 /7 7% 0 (AFIO_PCFO0).
R 7-12. 12C0 £ F ThAp E ST
£ FThRe [2CO_REMAP =0 12C0_REMAP =1
12C0_SCL PB6 PB8
12C0_SDA PB7 PB9
7.4.7. SPI0 & FThse E Wit
23 AFIO viii L & %7 /7 %% 0 (AFIO_ PCFO0).
% 7-13. SPI0 & FThAE E st
#ZHThRE SPI0_REMAP =0 SPI0_REMAP =1
SPIO_NSS PA4 PA15
SPI0_SCK PA5 PB3
SPIO_MISO PAG6 PB4
SPI0O_MOSI PA7 PB5
7.4.8. SPI2/12S2 & F ThRE E Bt
27 AFIO i [ i & 27 /7 4% O(AFIO_PCFO0).
% 7-14. SPI2/12S2 % P Thes E st
#FThRE SPI2_REMAP =0 SPI2_REMAP =1
SPI2_NSS/ 12S2_ WS PA15 PA4
SPI2_SCK/12S2_CK PB3 PC10
SPI2_MISO PB4 PC11
SPI2_MOSI/12S2_SD PB5 PC12
7.4.9. CANO & F ThRe E msit

WIREF7R, CANO 155 51 Je] LABUR #us 1 A, 3 1 B Bl 1 D. X 335 1 D, S AS

WS 64 5 IR,
£ 7-15. CANO & FThee Emeit

& RO CANO_REMAP[1:0] | CANO_REMAP[1:0] | CANO_REMAP[L1:0]
=“00” =%1070®) =44117@

CANO_RX PA11 PBS8 PDO

CANO_TX PA12 PB9 PD1

1. 4PDOFIPD1A &M FOSC INFIOSC_OUTHY, 1% Wi iE H T 1005 Bk £ .
2. EFAEHT 365 M.
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7.4.10. CAN1 ZFThae E s
CANL EH T BB 5, ANBAE S BRI RN,
% 7-16. CAN1 £ R Th e 8 pe st
% HTiRe CAN1_REMAP =“0” CAN1_REMAP =“1"
CAN1_RX PB12 PB5
CAN1_TX PB13 PB6
7.4.11. CLK 5| jl AF B st

M LXTAL 5P, OSC32_IN il OSC32_OUT 43Il LA 3@ 1 1/0 3 11 PC14 HI
PC15. LXTAL B 564k bt HoAh 3 10 Dhfe .

EE: 1 M1.8VIXKEeh (HEARIUERD s Xk b VBAT At (AN FI VDDA
PC14/PCISAGEF T EIOTNRE, B2 B AR

2. B BB A A EE T RO L.

2 7-17. OSC32 B I B

% FhRe LXTAL= ON LXTAL= OFF
PC14 0SC32_IN PC14
PC15 0SC32_0ouT PC15

HXTAL %51 OSC_IN/OSC_OUT wJ LA () 1/0 %% 11 PDO/PD1.

% 7-18. OSC B iR &

£ FThee HXTAL= ON HXTAL= OFF
PDO OSC_IN PDO
PD1 OSC_OouT PD1
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7.5. GPIO HHF%
AFIOZEHbHE: 0x4001 0000
GPIOAZ:#ihi:: 0x4001 0800
GPIOBZ#:#ihi:: 0x4001 0C0O0
GPIOCH:HHE: 0x4001 1000
GPIOD3EHHE: 0x4001 1400
GPIOEZ&:#ihi:: 0x4001 1800
7.5.1. i D35 87788 0 (GPIOX_CTLO, x=A..E)
ik fmFe: 0x00
SAI{H: Ox4444 4444
%A AR R e IR (32 Ar) Vi il
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ CTL7[1:0] ‘ MD7[1:0] ‘ CTL6[1:0] ‘ MDB6[1:0] ‘ CTL5[1:0] ‘ MD5[1:0] ‘ CTLA4[1:0] MD4[1:0] |
15 14 13 12 11 10 9 8 6 5 4 3 2 1 0
‘ CTL3[1:0] ‘ MD3[1:0] ‘ CTL2[1:0] ‘ MD2[1:0] ‘ CTL1[1:0] ‘ MD1[1:0] ‘ CTLO[1:0] MDO[1:0] |
ALITRE S 2 R
31:30 CTL7[1:0] Port 7 Bt &AL
A ER R B AL AN B
%9 CTLO[1:0]ff ¥k
29:28 MD7[1:0] Port 7 iz
ZAL A B AL ATERR o
% MDO [1:0]f 34
27:26 CTL6[1:0] Port 6 Fit &1
AL ER A B AL A B
%3 CTLO[1:0]ff ¥k
25:24 MD6[1:0] Port 6 f& 304
AL AT B AL
%% MDO [1:0]fHiE
23:22 CTL5[1:0] Port 5 Fit & ir
A ER R B AL AN B
%3 CTLO[1:0] (1 #ik
21:20 MD5[1:0] Port 5 #5304

L A B AL AR -

%3 MDO [1:0]f# ik
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19:18

17:16

15:14

13:12

11:10

9:8

7:6

5:4

3:2

1.0

CTLA4[1:0]

MDA4[1:0]

CTL3[1:0]

MD3[1:0]

CTL2[1:0]

MD2[1:0]

CTL1[1:0]

MD1[1:0]

CTLO[1:0]

MDO[1:0]

Port 4 it & 17
A R A B A RS B
%3 CTLO[1:0]ff ¥k

Port 4 =L
AL A B AL
27 MDO [1:0] (¥ #ik

Port 3 fic & 17
A A B A RS B
%3 CTLO[1:0]ff ¥k

Port 3 #2047
AT FH AR A B A AN R
%3 MDO [1:0]1Hik

Port 2 it A7
AT R A AR B
%3 CTLO[1:0]HI ik

Port 2 047
AT FH AR A B A AN R
%3 MDO [1:0]1)Hik

Port 1 it & 17
AL R B ALRERR
%3 CTLO[L1:0]H ik

Port 1 #= {7
AL B B AR B
%3 MDO [1:0]f4R

Port O Bt E A7

AL A B AR R
B0 (MD[1:0] =00)
00: HHUHA

01: #FZHA

10: hRHefaA IR
11: 1%

A (MD[1:0] >00)
00: GPIO #fE¥%fit
01: GPIO Jfikih
10: AFIO 45
11: AFIO JFifth

Port 0 #z0A7
G A A B A A B
00: HARK (HALRE)
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01: #Hiis, & AK#E 10MHz
10: HrHisEsR, BREE 2MHz
11: s, HOKEE 50MHz

7.5.2. g D34 788 1 (GPIOX_CTL1, x=A..E)

ik fmFe: O0x04
HAME: O0x4444 4444

@A A R eI (32 L) Vil

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ CTL15[1:0] | MD15[1:0] ‘ CTL14[1:0] ‘ MD14[1:0] ‘ CTL13[1:0] ‘ MD13[1:0] ‘ CTL12[1:0] MD12[1:0] |
w w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ CTL11[1:0] I MD11[1:0] ‘ CTL10[1:0] ‘ MD10[1:0] ‘ CTL9[1:0] ‘ MD9[1:0] ‘ CTL8[1:0] MD8[1:0] |
w w w w w w w w
LIRS B4 iR
31:30 CTL15[1:0] Port 15 i & i1

ZAL B A B A AN R .
%3 CTLO[1:0]ff ¥k

29:28 MD15[1:0] Port 15 #
AL A B AR R
% MDO [1:0]f 34

27:26 CTL14[1:0] Port 14 it & {1
AT A B AL B
%3 CTLO[1:0]ff ¥k

25:24 MD14[1:0] Port 14 #=67
AL AT B ALAERR
2 MDO [1:0]f 34

23:22 CTL13[1:0] Port13 Bt & 17
AT A B AL B
%3 CTLO[1:0]ff ¥k
21:20 MD13[1:0] Port 13 B 67
ZAL A AR o
%3 MDO [1:0] 1 #ik
19:18 CTL12[1:0] Port 12 Fic & {7
AT A B AR B
%3 CTLO[1:0]ff ¥k

17:16 MD12[1:0] Port 12 #67

109



Z

GigaDevice GD32VF103 ﬂﬂ}jiﬂﬂ

G A B A A B
Z:3 MDO [1:0]f94k

15:14 CTL11[1:0] Port 11 Bt & {7
A A B AL ATE R
%% CTLO[L1:0]/ ik

13:12 MD11[1:0] Port 11 B 67
AL B B ALAERR
%3 MDO [1:0]f94k

11:10 CTL10[1:0] Port 10 i & {7
AT A B ALAE B
%3 CTLO[1:0]ff ¥k

9:8 MD10[1:0] Port10 fx0fr
AL EH AR A B AR R
%3 MDO [1:0]# 34

7:6 CTL9[1:0] Port 9 Fit & 11
A R R A AT R
%3 CTLO[1:0]ff ¥k
5:4 MD9[1:0] Port 9 # =i

AL AR A B AR R
%3 MDO [1:0]# 34

3:2 CTL8[1:0] Port 8 Fit &1
AL B PR B AR B
%3 CTLO[1:0]ff ¥k

1:0 MD8[1:0] Port 8 #& AL
AL AT B ALAERR
%% MDO [1:0]f 34

7.5.3. B DM NRS A (GPIOX_ISTAT, x=A..E)

HullfF%: 0x08
SAi{E: 0x0000 XXXX

LTy R A i% (32 fr) Vi il .

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 ‘ ISTAT10 ‘ ISTAT 9 ‘ ISTAT 8 ‘ ISTAT 7 ‘ ISTAT 6 ‘ ISTAT 5 | ISTAT 4 ‘ ISTAT 3 | ISTAT 2 ‘ ISTAT 1 ‘ ISTAT O |

r r r r r r r r r r r r r r r r
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BLIBLI B Ei:32)
31:16 TRER WAREFEALE
15:0 ISTATy Uiy 1 ARAS AL (y=0..15)

XA i A B LA B
0: IG5 AIKHEF
1: SN S N mE T

7.5.4. B 1% 6] 2 2% (GPIOX_OCTL, x=A..E)

Huhik{wF%: 0x0C
S Ai{E: 0x0000 0000

wAAr A R eI (32 L) 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

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

rw w w rw w w rw I\ rw I\ rw rw w rw w w
ALITRE S B4 R
31:16 IRE WA R ALAE
15:0 OCTLy Ui 1 tH 4% 1147 (y=0..15)

RSy A B ER -
0: 5l B ik e 1
T 5] B v A p

7.5.5. B DAL ERAE /788 (GPIOX_BOP, x=A..E)

Huhik A% : 0x10
S A{E: 0x0000 0000

A P B (32 L) Vi

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 ‘ BOP13 ‘ BOP12 ‘ BOP11 ‘ BOP10 ‘ BOP9 ‘ BOP8 ‘ BOP7 ‘ BOP6 ‘ BOPS ‘ BOP4 | BOP3 | BOP2 | BOP1 | BOPO |

w w w w w w w w w w w w w w w w
BLIALIB, 2R i 3o
31:16 CRy i 5 BRAL y(y=0..15)
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X BT EH B AR
0: AHREfY OCTLy fr ¥4 k3
1: JEBRAIR OCTLY AN O

15:0 BOPy o B AL y(y=0..15)
XAy F R B A ATE R
0: HHRif) OCTLy fr %A ik As
1. WEMB OCTLy il 1

7.5.6. PriERREER (GPIOX_BC, x=A..E)

Hihkfms: 0x14
S Ai{E: 0x0000 0000

N

@A A R eI (32 L) 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 ‘ 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

ALITRE S B4 R

31:16 TR e DAREF E AL

15:0 CRy i & BRAL y(y=0..15)

X7 PR B R
0: M OCTLy fri%A k3
1: JEBRAHRNA) OCTLy fir

7.5.7. Y O BB 2 &8¢ (GPIOXx_LOCK, x=A..E)

HuhikfiF2: Ox18
S A{E: 0x0000 0000

LB AT R A (32 An) Vil

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ 1Re ‘ LKK |
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ LK15 ‘ LK14 l LK13 ‘ LK12 ‘ LK11 ‘ LK10 ‘ LK9 ‘ LK8 ‘ LK7 ‘ LK6 ‘ LK5 | LK4 ‘ LK3 | LK2 ‘ LK1 ‘ LKO |
w w w w w w w w w w w w w w w w
PLIALIB, 2R i 3o

112



Z

GigaDevice GD32VF103 ﬁﬁ}j ?ﬂﬂ
31:17 R DR FER A
16 LKK Bl 7

%A R REE I d FlLock Key5 B4 B, tH4& A,
0: GPIO_LOCK & A7 2% Fluify LI i & A Bl 8
1: HE|T—IXMCUEANIRT, GPIO_LOCKZ7as 8 &

LOCK KeyH F41:
155051 10— #1
EE: 7ELOCK Key5 77 #HE], LK[15:0]{E U AUfREF.

15:0 LKy Uity 18 %8 fizy(y=0..15)
XAy F R B A ATIE R
0: ARy 114 e B 3% Bl e
1: MLKKALE LT, AH G A7 R E b8 e

7.5.8. HAEHIFFSR (AFIO_EC)

ik fwA%: 0x00
S Ai{E: 0x0000 0000

wAAr Ay R eI (32 L) 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
‘ TRH ‘ EOE ‘ PORT[2:0] PIN[3:0]

w w w

BBk B #R
318 IRE WA R R A
7 EOE Fl AL B

AR B ARG . B EZAE, RISC-V ) EVENTOUT % HyE &SI H
PORT[2:0]#1 PIN[3:0] 1% #&H 1/O 1,

6:4 PORT[2:0] S L s 4
X B PR B A RS B . PR T4 RISC-V 1) EVENTOUT {5 5 /)it .
000: B A
001: BB
010: E#EumH C
011: #%E#¥11 D
100: M E

3:0 PIN[3:0] R 5| ik
IXEehr R B AL AERR . A THi RISC-V ¥ EVENTOUT {5 5151 .
0000: EF5I0
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0001: 5[ 1
0010: &P 2

1111: EFESIH 15

7.5.9. AFI0 ¥ OB B #7748 0 (AFIO_PCFO)

Hihkfm#%: 0x04
HA7fE: 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
TIMER1 TIMER4C
SPI2_RE CAN1_RE
17 ITIL_REM SWJ_CFG[2:0] R fRed H3_
MAP MAP
AP REMAP
w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PD01_RE TIMER3_ TIMER2_REMAP[1:0 TIMER1_REMAP[1:0 TIMERO_REMAP[1:.0 USART2_REMAP[1: USART1_ USARTO_ I2CO_RE SPIO_RE
CANO_REMAP[1:0]
MAP REMAP ] ] ] 0] REMAP  REMAP MAP MAP
w w w w w w w w w w w
LI, 2 R
31:30 {R ¥ AR AR AL
29 TIMER1ITI1_REMAP TIMERL W #fit A& 1 =t

AR E M AER, i TIMERL_ITIL 458 2 B
0: TIMERZL_ITI1 Py &3 BN fL P
1: TIMERL_ITIL N #BiERES] USB OTG SOF (JEaWD #rHy, FI-T Rk

28 SPI2_REMAP SPI2/12S2 it
AL ER R B AL AN B
0: % A F W & (SPI2_NSS-1252_WS/PA15, SPI2_SCK-1252_CK/PB3,
SPI2_MISO/PB4, SPI2_MOSI-I12S_SD/PB5)
1: 5 4 B B8 (SPI2_NSS-1252_WS/PA4, SPI2_SCK-I2S2_CK/PC10,
SPI2_MISO/PC11, SPI2_MOSI-I2S_SD/PC12)
TR %A U v B R e B P AT R, R AR R B A IR EE A

27 RE AR FFEAE
26:24 SWJ_CFGJ[2:0] AT JITAG Bl B
SO U (IR 87, KR Bl R e SUED - AT ECE SWI ZFThEER 110 H. SWJ

x
CHRATEE ITAG) 345 JTAG il RISC-V ik 1. R E NG BERICIRES LS A
SWJ, XFURZE T, 7] LLEEAE ITMS/ITCK 5] B _E [ & 12655 52 015 S 14 68 JTAG &
o
000: JTAG-DP (EfRE)
001: JTAG-DP {H¥H NJTRST
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23

22

21:17

16

15

14:13

12

11:10

9:8

3

CAN1_REMAP

3

TIMER4CH3_IREMA
P

PDO01_REMAP

CANO_REMAP [1:0]

TIMER3_REMAP

TIMER2_
REMAPI[1:0]

TIMER1_REMAP
[1:0]

010: JTAG-DP 2:H
HAth: F£EX

WA IR R ALAE

CANL # I & B G

AL E A AR R

0: %A EMIF (CAN1_RX/PB12, CAN1_TX/PB13)
1: #EWUF (CAN1_RX/PB5, CAN1_TX/PB6)

WA IR R ALAE

TIMER4 il 3 P93 B LS

AL R B AL AE R, #H%E TIMERA_CH3 KN PBEE M .« 4i% s AR,
TIMER4_CH3 5 PA3 ##. X% BN, TIMER4 _CH3 5 IRCA0K P Ik
B, FTX IRC4A0K HHATR

FER: %A RTE @B = i 2 T

Port DO/Port D1 FE 3] OSC_IN/OSC_OUT

AL B A AR B

0: WA EBU

1: PDO EWSFF] OSC_IN, PD1 HuLS | OSC_OUT

CANO 2 [ 5 B4

LAl 3R E AL ATE R

00: ¥#%AEMST (CAN_RX/PA11, CAN_TX/PA12)
01: WHEH

10: #B/>EWL (CAN_RX/PB8, CAN_TX/PB9)
11: 54 EmUT (CAN_RX/PDO, CAN_TX/PD1)

TIMERS3 = Mt

AL ER R B AL AT B

0: %A EWMS(TIMER3_CHO/PB6,TIMER3_CH1/PB7,TIMER3_CH2/PB8,
TIMER3_CH3/PB9)

1: 584 EPEH(TIMER3_CHO/PD12, TIMER3_CH1/PD13, TIMER3_CH2/PD14,
TIMER3_CH3/PD15)

TIMER2 = Mt

XL B R A AL AE R

00: ¥A HEM (TIMER2_CHO/PAG, TIMER2_CH1/PA7,TIMER2_CH2/PBO,
TIMER2_CH3/PB1)

01: &HMEH

10: ¥4y EHL (TIMER2_CHO/PB4,TIMER2_CH1/PB5,TIMER2_CH2/PBO,
TIMER2_CH3/PB1)

11: 5E4EMS (TIMER2_CHO/PC6,TIMER2_CH1/PC7,TIMER2_CH2/PCS,
TIMER2_CH3/PC9)

TIMERZ1 M5
XSG A7 A A A B
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00: % f E W4 ( TIMER1_CHO/ TIMER1_ETI/PAO, TIMER1_CH1/PA1,
TIMER1_CH2/PA2, TIMER1_CH3/PA3)
01: #oEWMSES (TIMER1_CHO/ TIMER1_ETI/PA15, TIMER1 CH1/PB3
, TIMER1_CH2/PA2,TIMER1_CH3/PA3)
10: #% 4 = W 4 ( TIMER1_CHO/ TIMERL1_ETI/PAO, TIMER1 _CH1/PAl,
TIMER1_CH2/PB10,TIMER1_CH3/PB11)
11: 534 & W4 ( TIMER1_CHO/ TIMER1_ETI/PA15, TIMER1_CH1/PB3,
TIMER1_CH2/PB10, TIMER1_CH3/PB11)

7:6 TIMERO_REMAP TIMERO = WS

[1:0] TX LG H B A R R

00: ¥%AEEWMS (TIMERO_ETI/PA12, TIMERO_CHO/ PA8, TIMERO_CH1/PA9,
TIMERO_CH2/PA10 ,  TIMERO_CH3/PA11 , TIMERO_BKIN/PB12 ,
TIMERO_CHO_ON/PB13, TIMERO_CH1_ON/PB14, TIMERO_CH2_ON/PB15)
01: #/yEW (TIMERO_ETI/PA12, TIMERO_CHO/ PA8, TIMERO_CH1/PA9,
TIMERO_CH2/PA10 ,  TIMERO_CH3/PA11 ,  TIMERO_BKIN/PA6
TIMERO_CHO_ON/PA7, TIMERO_CH1_ON/PBO, TIMERO_CH2_ON/PB1)
10: BHAMH
11: 5E4HEBY (TIMERO_ETI/PE7, TIMERO_CHO/ PE9, TIMERO CH1/PE11,
TIMERO_CH2/PE13 , TIMERO_CH3/PE14 , TIMERO_BKIN/PE15
TIMERO_CHO_ON/PE8, TIMERO_CH1_ON/PE10, TIMERO_CH2_ON/PE12)

5:4 USART2_REMAP[1: USART2 =B}

0] XL H B B AR R

00: %A EMET (USART2_TX/PB10, USART2_RX/PB11, USART2_CK/PB12,
USART2_CTS/PB13, USART2_RTS/PB14)
01: #B/rEMLET (USART2_TX/PC10, USART2_RX/PC11, USART2_CK/PC12,
USART2_CTS/PB13, USART2_RTS/PB14)
10: %A
11: ELEMY (USART2_TX/PD8, USART2_RX /PD9, USART2_CK/PD10,
USART2_CTS/PD11, USART2_RTS/PD12)

3 USART1_REMAP  USART1 Bt
ZAL A B AL ATE R o
0: %A EMY (USART1_CTS/PAO, USART1 RTS/PA1, USARTL TX/PA2,
USART1_RX /PA3, USART1_CK/PA4)
1: HE W4 (USART1_CTS/PD3, USART1 _RTS/PD4, USART1_TX/PD5,
USART1_RX /PD6, USART1_CK/PD7)

2 USARTO_REMAP  USARTO E M4

12C0_REMAP

ZAL A B AL ATERR
0: WHEMS (USARTO_TX/PA9, USARTO_RX/PA10)
1: EHLS (USARTO_TX/PB6, USARTO_RX /PB7)

12CO = W
1A A B A SRR
0: BAEMA (12C0_SCL/PB6, 12C0_SDA /PB7)
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7.5.10.

31 30

SPI0_REMAP

1: EWF (12C0_SCL/PBS8, 12C0_SDA /PB9)

SPI0 H b

AL A B AL

0: %A EMG (SPIO_NSS/PA4, SPI0_SCK /PA5, SPIO_MISO /PAG,
SPIO_MOSI /PAT)

1: EMLSS (SPIO_NSS/PA15, SPIO_SCK /PB3, SPIO_MISO /PB4,
SPIO_MOSI /PB5)

EXTI JEEFEEFR 0 F4%% (AFIO_EXTISSO0)

HodikfwE%: 0x08
S Ai{E: 0x0000 0000

N

29 28

27

LA AF A R BEIZ (32 ) Vi il .

26 25

24 23 22 21 20 19 18 17

16

PR

15 14

13 12

11

10 9

8 7 6 5 4 3 2 1

EXTI3_SS[3:0]

EXTI2_SS[3:0]

EXTI1_SS[3:0] EXTIO_SS[3:0]

Ar/Brs

w

2y i\

w

iR

w w

31:16

15:12

11:8

7:4

(3

EXTI3_SS[3:0]

EXTI2_SS[3:0]

EXTI1_SS[3:0]

WA R R AAE

EXTI 3 ik

0000: PA3 5|
0001: PB3 5|
0010: PC3 3|
0011: PD3 3|
0100: PE3 5|
HAbR B IR

EXTI 2 JFik

0000: PA2 5|
0001: PB2 3|
0010: PC2 3|}
0011: PD2 5|
0100: PE2 5|
FoAh e B AR

EXTI 1 JFiEFH

0000: PAL 3|
0001: PB1 3|
0010: PC1 3|
0011: PD1 3|
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0100: PE1 5|
H AL E R

3:0 EXTIO_SS[3:0] EXTI 0 JHiE

0000: PAO 3|
0001: PBO 3|
0010: PCO 3|
0011: PDO 3|
0100: PEO 3|
HAF B .

7.5.11. EXTI JEEFFFR 1 /4% (AFIO_EXTISS1)

Mk fmF%: 0x0C
S Ai{E: 0x0000 0000

N

wAAr A R eI (32 L) Vil -

31 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 0
‘ EXTI7_SS[3:0] EXTI6_SS[3:0] EXTI5_SS[3:0] EXTI4_SS[3:0]

w w w w

AR &R iR
31:16 frE WAURFEEALE
15:12 EXTI7_SS[3:0] EXTI 7 JHik$E

0000: PA7 5l
0001: PB7 5l
0010: PC7 3|
0011: PD7 3|
0100: PE7 5l
HAbR B IR

11:8 EXTI6_SS[3:0] EXTI 6 JRiEH
0000: PAG 5|
0001: PB6 5|
0010: PC6 3|}
0011: PD6 3|
0100: PE6 5|
FoAh e B AR

7:4 EXTI5_SS[3:0] EXTI 5 Y5k £
0000: PAS5 3| J#

0001: PBS5 3|
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0010: PCS5 3|
0011: PDS5 3|
0100: PE5 3| i
o B R

3.0 EXTI4_SS[3:0] EXTI 4 Jiik#
0000: PA4 3|
0001: PB4 3|
0010: PC4 3|
0011: PD4 3|
0100: PE4 3|
HAF B

7.5.12. EXTI JRiEFFFE 2 F472 (AFIO_EXTISS2)

Mk fwF% . 0x10
S Ai{E: 0x0000 0000

LA AF A R BEIZ (32 ) Vi il .

31 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 0
‘ EXTI11_SS[3:0] EXTI10_SS[3:0] EXTI9_SS[3:0] EXTI8_SS[3:0]

w w w w

AR &R iR
31:16 frE WAURFE S ALE
15:12 EXTI11_SS[3:0] EXTI 11 Jsik#

0000: PA11 5|
0001: PB11 5|
0010: PC11 5l
0011: PD11 5l
0100: PE11 5
HoAh e & AR

11:8 EXTI10_SS[3:0] EXTI 10 JFik#
0000: PA10 5|1
0001: PB10 5|
0010: PC10 3|
0011: PD10 3|
0100: PE10 5|1
FoAh e B AR

7:4 EXTI9_SS[3:0] EXTI 9 Yk 4%
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0000: PA9 3| i
0001: PB9 3|
0010: PC9 3|
0011: PD9 3|
0100: PE9 3|
o B R

3:0 EXTI8_SS[3:0] EXTI 8 Jiik
0000: PAS8 3|
0001: PBS8 3|
0010: PC8 3|
0011: PD8 3|
0100: PES 5|
FoAh e B AR

7.5.13. EXTI JRiEFHFFE 3 F473 (AFIO_EXTISS3)

Hlkfmi%. 0x14
S Ai{E: 0x0000 0000

@A A R eI (32 L) Vil -

31 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 0
‘ EXTI15_SS[3:0] EXTI14_SS[3:0] EXTI13_SS[3:0] EXTI12_SS[3:0]

w w w w

AR &R iR
31:16 frEd WAURFE S ALE
15:12 EXTI15_SS[3:0] EXTI 15 JHik#

0000: PA15 5|
0001: PB15 5|
0010: PC15 5J
0011: PD15 3|
0100: PE15 3|
HoAh e & AR

11:8 EXTI14_SS[3:0] EXTI 14 JFik#
0000: PA14 3|
0001: PB14 5|J
0010: PC14 5|
0011: PD14 3|
0100: PE14 3|
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HAMACE R .
7:4 EXTI13_SS[3:0] EXTI 13 JEik

0000: PA13 3|
0001: PB13 3|
0010: PC13 3|
0011: PD13 3|
0100: PE13 3|
HAF B .

3:0 EXTI12_SS[3:0] EXTI 12 JFik$
0000: PA12 5| il
0001: PB12 5| il
0010: PC12 3|
0011: PD12 3|
0100: PE12 5|l
o B R

7.5.14.  AFIO %y O AL B & /78% 1 (AFIO_PCF1)

Mok fmFs: 0x1C
HfifE: 0x0000 0000

A7t HAET% (32 )Vl o

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
EXMC_N
R R
ADV
w
AR By o R
31:11 (N WAURRFEALE
10 EXMC_NADV EXMC_NADV /A %1

A R B A ANER, EHE TR EXMC_NADV (55
0: NADV {55 &£ 2% H (BRAE)
1: NADV 155 & A %EH:, /O 51 A] LU T HAd 4% .

9:0 (734 AR R AL

121



e

GigaDevice GD32VF103 %F?ﬂﬂ

8. EARTTRREIFHEE T (CRC)

8.1. &

TEITCAR IR A — Foft AL B30 WX 28 R B0 o8 IO ZE B0 AY 7T LUK 6 iR a6 e (AR AR 22

o

CRC 55 TG 5 % WA 57 32 iz CRC A2 3.

8.2. FERME

B 20 EIE N A AR RS . X T 320 A N B , W EIES N B T R A R, FR A
AHB B 3 5

B H SRR 8AL A AE A, AT DAL AT AR A A 5

B EERFEZ I 0x4C11DB7:
X32+X26+X23+X22+X16+X12+X11+X10+X8+X7+X5+X4+X2+X+1
% 32 fiz CRC £ 1305 LK CRC 15 £ T xUAH M) .

& 8-1. CRC HH A TIER

BB
E— WMABIEF 3 (324L)
CRCiIH 8t
I 5 2 i
0x4C11DB7
AHB
B
B0
ot
 ——  C— R ERR (324L)
AR 7 1)
C——— S Mo HHE A 1758 (8hr)
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8.3. TheEe Ui e

B CRCiIHEBE G LA RT3/ I R 46 5dE, CRC_DATAZ 7 23 R W R aa B0 E I+ 12 6f 11
HEER,

WRA BT % ECRC_CTLH A2 5 HUkiERCRC_DATAR f74%, CRCIFH ¥t
BTN R GG BE AT — K CRC_DATAZAF s b 1 45 4T 15 .

S} F 32061 e, CRCI\HE 7 EANAHBII N & E . 2R, 3247 % N G A7 1)
T, AHBREL B AR,

B R T — A8 AL B HE £33 CRC_FDATA.

CRC_FDATASCRCIH5TE K, AR #R AT LLHEAT S 5L A 1352 5 # AF

123



Z

GigaDevice GD32VF103 ﬂﬂ}jiﬂﬂ

8.4. CRC #Fffas

CRC #:Hitik: 0x4002 3000

8.4.1. ¥IEHFFEE (CRC_DATA)

Hitibfw#%: 0x00
HAiME: OXFFFF FFFF

N

ZEAT A RAetx T (3260) i)

0

=i
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
REIRLI, 2 i)
31:0 DATA[31:0] CRC 545 47
L ¢ S N R

R A s F T AR T SR e, BER LS ARIAT. WIS AR A e
K, BONBEHUZ A A S B2 LIk CRC TR 45 R

8.4.2. IR RS (CRC_FDATA)

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

AT A Rtk (3267) il

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
R FDATA[7:0]
w
ALITRE LR R
31:8 R DAURFR AL
7:0 FDATA[7:0] ST HAR ZF AR
LI Rt =

KA CRC LK. %7 T REBE T H A M T HAAE T H K. %7 1A
CRC_CTL &1 & (1520 .
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8.4.3. =HFFERE (CRC_CTL)
HiikfmFs: 0x08
HAi{E: 0x0000 0000
LA RAetx T (3260) i)
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
R | RST |
Br/BrIR, 2K iR
311 1R TR AR
0 RST F1Z AL E 1 v LLE L CRC_DATA #fids, i EHAE N OXFFFFFFFF, SRJ51ZAL
W A ENTEE . 1ZAL CRC_FDATA 2947 s & A 5.
B S,
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9.

9.1.

9.2.

BT N ERS (DMA)

(M)

DMA {Z | gef it 1 — FiBE 1 (1075 3CAE S AN A7 it 2% 2 18] B Ak 48 AL i 45 22 TR0 S e

MG CPU M/t N, MIfifE CPU ] DL Ly 7EAL B H Ath R Gu Th g

. DMA #3836 12 MNMdE

i (DMAO 5 7 Niii, DMAL A 5 NEIE). BMEIEHSE T TR — A sl o)
AAA# A VT FR . DMA Ffilas B SEBL 17— M Psids, HERF#Z4> DMA IR -

DMA 4|2 F1 RISC-V W% R4 k. 24 DMA 1 CPU 5 o] [5]RE it ik 25 8] i5F, DMA 5
i) A g 22 BT CPU Vi la] R G ER LA 2R B I o SRR B b 2B T I8P 5322k 40 i DMA
5 CPU IV AL, "B 7] LR CPU 153 48 /b — -1 R4 25 5 .

FEAHE

FEE R K T Jm R L B, K3 655365

12 NiEiE, I HAENBEA A ACE (DMAO A 7 ANiliE, DMAL A 5 MEiE);
AHB I APB #h3, F LINAZAT SRAM # R LAVE R il (o 5 A H AR
AN IS 42 [ 2 (A1 DMA 13K

TEEAER SR (R, . & W) FIRECRR e GRIE SRR, RS,
G AIME I BAR T T I E . 71, P, 7

At 23R B (1) B A% 0 SRR i -1k AT B 0

SCRHE ML F =X
SCRRAMERIATRERS, APAEAR BIAME, A7fh2% 217 it 25 I B0 1

FEANEIE A 3 TS AL A Fo A A R ST o

SCHREHR T A RE AT B
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9.3. SZHER
& 9-1. DMA ZHHER
AHB slave
DMA interface
N >
Configuration
Y
peri_rec > Channel 6 AHB
. \ 4 x AFB master
. o g3 interfa
peri_req :! Channel 2 v g3 = Master |eteady
| channel 1 € S Port
peri_req > v 3
Ch 10

peri_req anne (

Memory control

state & counter >

management
Peripheral control — Arbiter
state & counter >
management —

Transfer
request

Y

i & 9-1. DMA ZHHEEN7~, DMA 15|35t 4 #B 2H

- AHB MIZEOMCE DMA

- AHB FHEEOIHMTHE L
- BT DMA 5 SR (AR S g i T
- KPR AL FE AR

9.4. TR Ui B

9.4.1. DMA #4E

DMA {&4 5 AW b AR MIEHLIE S, 2 o Sl R 2 A7 21 B (9l . DMA $5i]
#2%T DMA_CHxXxPADDR. DMA_CHXMADDR. DMA_CHXCTL Zi 7% a5 T — K ERAE
(357 H itk . DMA_CHXCNT 25 A7 &8 H T #2 il 4% i 1) /8. DMA_CHXCTL %5 A7 2= 1)
PWIDTH H1 MWIDTH K73 7€ B R IE IR 75 80 CF 1) .

8 DMA_CHXCNT Zif7-#5[f1{E )y 4, JF H PNAGA I MNAGA fi¥5 Efr. 454 PWIDTH
MWIDTH fJ%FHECE, DMA &4t 1 L2 9-1. DMA /£52R/F.

% 9-1. DMA &5 fE
T FE5RAE
W H b/} H#n
32 bits 32 bits 1: Read B3B2B1B0[31:0] @0x0 1: Write B3B2B1B0[31:0] @0x0
2: Read B7B6B5B4[31:0] @0x4 2: Write B7B6B5B4[31:0] @0x4
3: Read BBBAB9B8[31:0] @0x8 | 3: Write BBBAB9B8[31:0] @0x8
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R feRRfE
W H#r % H#n
4; Read BFBEBDBC[31:0] @OxC | 4: Write BFBEBDBC[31:0] @0xC
32 bits 16 bits 1: Read B3B2B1B0[31:0] @0x0 1: Write B1BO[7:0] @0x0
2: Read B7B6B5B4[31:0] @0x4 2: Write B5B4[7:0] @0x2
3: Read BBBAB9B8[31:0] @0x8 3: Write B9B8[7:0] @0x4
4: Read BFBEBDBCJ[31:0] @0xC 4: Write BDBC[7:0] @0x6
32 bits 8 bits 1: Read B3B2B1B0[31:0] @0x0 1: Write BO[7:0] @0x0
2: Read B7B6B5B4[31:0] @0x4 2: Write B4[7:0] @0x1
3: Read BBBAB9B8[31:0] @0x8 3: Write B8[7:0] @0x2
4: Read BFBEBDBCJ[31:0] @0xC 4: Write BC[7:0] @0x3
16 bits 32 bits 1: Read B1BO0[15:0] @0x0 1: Write 0000B1B0[31:0] @0x0
2: Read B3B2[15:0] @0x2 2: Write 0000B3B2[31:0] @0x4
3: Read B5B4[15:0] @0x4 3: Write 0000B5B4[31:0] @0x8
4: Read B7B6[15:0] @0x6 4: Write 0000B7B6[31:0] @0xC
16 bits 16 bits 1: Read B1BO0[15:0] @0x0 1: Write B1B0[15:0] @0x0
2: Read B3B2[15:0] @0x2 2: Write B3B2[15:0] @0x2
3: Read B5B4[15:0] @0Ox4 3: Write B5B4[15:0] @0x4
4: Read B7B6[15:0] @0x6 4: Write B7B6[15:0] @0x6
16 bits 8 bits 1: Read B1B0[15:0] @0x0 1: Write BO[7:0] @0x0
2: Read B3B2[15:0] @0x2 2: Write B2[7:0] @0x1
3: Read B5B4[15:0] @0Ox4 3: Write B4[7:0] @0x2
4: Read B7B6[15:0] @0x6 4: Write B6[7:0] @0x3
8 bits 32 bits 1: Read BO[7:0] @0x0 1: Write 000000B0[31:0] @0x0
2: Read B1[7:0] @0x1 2: Write 000000B1[31:0] @Ox4
3: Read B2[7:0] @0x2 3: Write 000000B2[31:0] @0x8
4: Read B3[7:0] @0x3 4: Write 000000B3[31:0] @0xC
8 bits 16 bits 1: Read BO[7:0] @0x0 1, Write 00B0[15:0] @0x0
2: Read B1[7:0] @0x1 2, Write 00B1[15:0] @0x2
3: Read B2[7:0] @0x2 3, Write 00B2[15:0] @0x4
4: Read B3[7:0] @0x3 4, Write 00B3[15:0] @0x6
8 bits 8 bits 1: Read BO[7:0] @0x0 1, Write BO[7:0] @0x0
2: Read B1[7:0] @0x1 2, Write B1[7:0] @0x1
3: Read B2[7:0] @0x2 3, Write B2[7:0] @0x2
4: Read B3[7:0] @0x3 4, Write B3[7:0] @0x3

DMA_CHXCNT 2 /£ 8% (1) CNT frds b AifE CHEN £i7 & A R ic B, s mEam i sk, 1%

i FE, CNT AME R RIE A 2 > B AL s e aT

¥ DMA_CHXCTL #i/#%41) CHEN fi7i& %, LI 1E DMA &4

B CHEN 5 Zh DMA s K52, EHFRE CHEN L0084 i AP i -

- fEEHTAERE DMA MEIERT, AXHZIEE PR AA 4 AT ERIE, U DMA K 4K 258 1
BRI

128



Z

GigaDevice GD32VF103 ﬂﬂ}jiﬂﬂ

- {EEFIGE DMA BIERT, XHMEREACF AT THAE, W DMA B iG— 0
&5,

u 5% CHEN i}, DMA B &5, ZJa R EREF AT RS 45 DMA

4
IE, MAZl AL DMA 4.

9.4.2. IR F

N T RIEEE 0 Rtk . DMA 28 &5 7 5L\ 1AM BRIt o (942 FHLE, B R A5 5 AN
NEAE S

- ERES: HAMERE, RN O SUER I RIS BRI ;
- NZ(E5: H DMA ISR, £ DMA 5488 O K% AHB v 4 E35 a1 4h % .

B 9-2. #EFHLATVEMFEIR T DMA 55 52 5452 18] (48 FHLH .

& 9-2. #EFHLH
Peripheral is ready to transmit Peripheral releases the
or rercelve ‘:atia'nalnf as:/lit the request signal when it receives Peripheral launches
equestsignal to the acknowledge signal the next request
Peripheral \ / } -
5 : Peripheral
request Peripheral request request
Wait the DMA bus idle and The DMA controller deasserts
other higher priority channels the acknowledge signal when
to have been processed it receives low request signal
DMA \ / L Vi

Acknowledge \T/ / ><<Q\MA acknowledge X/

The corresponding channel has
the highest priority and the DMA
controller sents an AHB command
to access the peripheral

9.4.3. gk
1 DMA %l 8345 [F] — I 18] U 21 22 AN SMBTERIN R RS S seii SR A1 S 2t i
IS — NI R . RS BRI BRI 5, RSSO R -

- BRSES: oNAS, R, R, ERIEGE . AT LB 728 DMA_CHXCTLHIPRIOA 15
RECE

- ﬁ%ﬁﬁﬁtﬁ'&?}i 2 TE F A A R AR e 2 ﬁ%ﬁEE’JL“ M. Bl EIEOME
200 B A R B AL Rt JETEORI LS i Tl

9.4.4. Huht A R

TEAE AR AN B AT 1) SCRE P AR bk 2 e B [ e QRS B, 274788 DMA_CHXCTL
(] PNAGA H MNAGA 2 I R ¢ B A7 it 4% A1 A B Ml A AR
FE [ e B, ok — B R e AR dGE e ik (DMA_CHXPADDR, DMA_CHXMADDR).

AT, N AR AR L S AT 1 (BGE 2, 4, XAMEEER T HE AL

FEHY
TS
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9.4.5.

9.4.6.

9.4.7.

9.4.8.

IR

DB IAAE 2 SR A B S R A LTS SR (0 ADC H$5420) . K DMA_CHXCTL & 17 2# CMEN {1
BALAT LA BRI P AR A

TEMGIRAE S, AR DMA (558 5, CNT E 2 E N, HAER S bs EM S E 1,
DMA 2 — EL M N AN I 3R, B 3EE fF fe . (DMA_CHXCTL %7 #3111 CHEN £7) #%3# 0.

eSS

¥ DMA_CHXCTL #7451 M2M A7 B A7 T LA REA7 At o 2 A7 i a1 . 7E B0, DMA @
‘Wﬁﬁ?%ﬁ&ﬁf AN G RIS S . —H DMA_CHXCTL %17 2:f) CHEN fi#% 1, DMA
I ST T A5 8E, B DMA_CHXCNT %77 8%i4 %] 0, DMA i A <51k

HERE

ZRZ)— VR DMA K fedi, @ UG08 AR 20 BREEAT B 1F

1. iEHUCHEN £z, Wifh 1 GEECERE), EF %0, 29 CHEN 4 0 i, 15 T 51 5%
B B DMA JF 468 A% i -

fic B DMA_CHXCTL 271785 ) M2M & DIR £, ikFALmmkat.

i & DMA_CHXCTL #7785 1) CMEN fi7, #6251 pegHrsi .

i & DMA_CHXCTL #1785 11 PRIO firds, EFi%i8iE At e 4% -

it DMA_CHXCTL %47 a5 i B 17 fik 25 A1/ G A4 i 9 E DA AT it s AN A s kb A= il B
%

Wi DMA_CHXCTL & A7 e B A% 4 56 B I, P48 4 5 O W, 48 S 15 v T PR A R Ao
JHiL DMA_CHXPADDR 77 17 #% Fii & A& Stk o

i1t DMA_CHxMADDR %ﬁ%ﬁ@aﬁﬁﬁ%%&%@hto

Bt DMA_CHXCNT 75 77 #% it B 34 14 i =

10. ¥ DMA_CHXCTL #f7#5/f] CHEN & 1, ﬁ DMA JHiH

o > wN

© ©o N o

aalgi

A DMA HIEHA — DR I h W, P =FM, ERsem, P e some e

=1
TR

T— W 7E DMA_INTF Zif748 18 & H AR & 07, 75 DMA_INTC 2 {74 18 & IS
Brfr, 7E DMA_CHXCTL #4741 L HMERES . £ 9-2. FBFFLFRIR T HXT K R

R 9-2. HMTEMF
T— PrSAL TERRAL B DA
DMA_INTF DMA_INTC DMA_CHxCTL
5 e %, FTFIF FTFIFC FTFIE
AL 58 HTFIF HTFIFC HTFIE
TR ERRIF ERRIFC ERRIE
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DMA i 45 U1 Z 9-3. DMAQ i E i R E T/, AT RAIR I gERT, 724 7 A0 N A =R
3545 2 T

& 9-3. DMA F 24 K

FTFIFX—>|

FTFIEX—>;

HTFIFX—>

or CHXINTF—>

e
I

HTFIEX—>

—ERRIFX—

and

—ERRIEX—

EER: X FoNEIEE (DMAO X x=0..6; DMAL % x=0...4)

9.4.9. DMA & R st

Z AL SR A S B[R] — A4S DMA JRIE . X SiE R SRS B EUE N DMA. 5T I
A79-4. DMAQ iZRBEAH A 9-5. DMAL iF KB4 . I BN RSN A A7 4%, BEANSMBEY
T RIS AT AR SZ 1 SR OGP o P 20U DR [F] — B[], #E Rl —ANdsE B ACH — Ao i KR
WiIFJE . Z# 9-3. DMAQ ZFEFHRZY% T DMAO HIRANEIERT L FIAMEIER, £ 9-4.
DMA1 ZiFE EREG 2 T DMAL KIREANBIE BT S RF A EEE R .
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& 9-4. DMAO % R B4t
Hardware
priority
ADCO
. TIMER1_CH2
high Channel 0 or oF TlMEstgHo
MEMTOMEMO—
SPI0_RX
USART2_TX
TIMERO_CHO
Channel 1 or TIMERi_UP
or TIMER2_CH2
MEMTOMEM1—
SPIO_TX
USART2_RX
TIMERO_CH1
Channel 2 or TIMER2_CH3
or TIMER2_UP
MEMTOMEM2—
SPI1/12S1_RX
USARTO_TX
12C1_TX
TIMERO_CH
Channel 3 or TIMEROO_CTG3
or TIMERO_CMT
MEMTOMEM3— TIMER3_CH1
SPI1/12S1_TX
USARTO_RX
or 12C1_RX
TIMERO_UP
Channel 4 or TIMER1_CHO
MEMTOMEM4— TIMERS CH2
USART1_RX
12C0_TX
TIMERQ_CH2
Channel 5 or TIMER2_CHO
or TIMERZ2_TG
MEMTOMEM5—
USART1_TX
12C0_RX
TIMERI_CH1
v Channel 6 or TIMER1_8H3
low or TIMER3_UP
MEMTOMEM6—
#9-3. DMAOK BB B R %K
Periphera
I Channel 0 Channel 1 Channel 2 Channel 3 Channel 4 Channel 5 Channel 6
TIMERO_CH3
TIMERO_TG
TIMERO ° TIMERO_CHO|TIMERO_CH1 TIMERO_UP |TIMERO_CH2 °
TIMERO_CM
T
TIMER1_CH1
TIMER1 |TIMER1 CH2| TIMER1 UP ° ° TIMER1_CHO °
TIMER1_CH3
TIMER2_CH3 TIMER2_CHO
TIMER2 . TIMER2_CH2 ° ° .
TIMER2_UP TIMER2_TG
TIMER3 |TIMER3_CHO ° ° TIMER3_CH1|TIMER3_CH2 ° TIMER3_UP
ADCO ADCO ° ° ° ° ° °
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Periphera
! Channel 0 Channel 1 Channel 2 Channel 3 Channel 4 Channel 5 Channel 6
SPI1/12S1_R | SPI1/12S1_T
SPI/12S ° SPIO_RX SPIO_TX . .
X X
USART ° USART2_TX |USART2_RX | USARTO_TX | USARTO_RX |USART1_RX | USART1_TX
12C o o o 12C1_TX I2C1_RX 12C0_TX 12C0_RX
E|9-5. DMA L R B g
Hardware
priority
SPI2/12S2_RX
; TIMER4_CH3
high Channel 0 or or TIMERZ TG
MEMTOMEMO—
SPI2/12S2_TX
TIMER4_CH2
Channel 1 or or TIMER4_UP
MEMTOMEM1—
UART3_RX
TIMER5_UP
Channel 2 or or DAC_CHO
MEMTOMEM2—
TIMER4_CH1
TIMER6_UP
Channel 3 or or DAC_CH1
MEMTOMEM3—
UART3_TX
v Channel 4 or @: TIMER4_CHO
low MEMTOMEM4—
#9-4. DMALZEIEHEREK
Peripheral | Channel O Channel 1 Channel 2 Channel 3 Channel 4
TIMER4_CH3 | TIMER4_CH2
TIMER4 ° TIMER4_CH1 | TIMER4_CHO
TIMER4_TG | TIMER4_UP
TIMERS . ° TIMERS5_UP . °
TIMERG6 . ° . TIMER6_UP °
DAC ° . DAC_CHO DAC CH1 °
SPI/I2S |[SPI2/I12S2_RX|SPI2/12S2_TX ° ° °
USART ° . UART3_RX ° UART3 TX
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9.5. DMA #1755

DMAO Z:Hilil:: 0x4002 0000

DMA1 J:#hhl: 0x4002 0400

ER: DMAL (VA FL/MEE (0 3] 4 @18, FrA KT A4 iliE 5 AdiE 6 M ehs EAA
EH T DMA1.

9.5.1. FRR B (DMA_INTF)

HodikfwE%: 0x00
HfifE: 0x0000 0000

ZA RS R Ee T (32 40) Vil

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

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

‘ ERRIF3 ‘ HTFIF3 ‘ FTFIF3 ‘ GIF3 ‘ ERRIF2 ‘ HTFIF2 ‘ FTFIF2 ‘ GIF2 ‘ ERRIF1 ‘ HTFIF1 ‘ FTFIF1 ‘ GIF1 ‘ ERRIFO ‘ HTFIFO ‘ FTFIFO ‘ GIF0 |

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

ALITRE S 2 R

31:28 (N W EALE

27/23/19/ ERRIFx JBIE x FRbREAL(x=0...6)

15/11/7/3 B AL, WE DMA_INTC ARG 1 5%

0: I x REEAL TR
1. JHIE x RAEREE R

26/22/18/ HTFIFX JEIE X AL i 78 ubs £ 61(x=0...6)
14/10/6/2 fifh AL, AES DMA_INTC #HMN AN 1iEE

0: JHIE x MR TR
1 GHIE X AL 6

25/21/17/ FTFIFxX JEIE x 5578 bs £A47(x=0...6)

13/9/5/1 TEPEEAL, %AEE DMA_INTC ARG 1 EE
0: JEIE x H&HARTE L
1: JEIE x (e

24/20/16/ GIFx JEIE x 43R bR EA4(x=0...6)
12/8/4/0 TEfEE AL, #A4EE DMA_INTC MIRALN 1 4%
0: #i¥ x ERRIF, HTFIF B FTFIF br& A7 A BAL
1: iBif x £/ k4 ERRIF, HTFIF 8 FTFIF 2 —&f7
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9.5.2. IR SALERREF A4 (DMA_INTC)

Hihikfm#%: 0x04
HA7fE: 0x0000 0000

%A AF e REeiL T (32 41D Vil

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

‘ PR ‘ ERRIFCG‘ HTFIFC6 ‘ FTFIFC6 ‘ GIFC6 ‘ ERRIFCS‘ HTFIFCS ‘ FTFIFCS ’ GIFC5 ‘ ERRIFC4’ HTFIFC4 ‘ FTFIFC4 ‘ GIFC4 |
w w w w w w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

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

w w w w w w w w w w w w w w w w
REIRLI, £ i)
31:28 1R DARFEEALE
27/23/19/ ERRIFCx T BRIEIE x(x=0...6) R RbR B AL
15/11/7/3 0: T

1: /A% DMA_INTF ZF £ %1 ERRIFX 7

26/22/18/ HTEIFCx TERREE x(x=0...6) 1AL 58 ibr &AL
14/10/6/2 0: Joihn

1: 7% DMA_INTF 2725 HTFIFX fif

25/21/17/ FTFIFCx 15 BB IE x(x=0...6)H A& 58 ilibs S AL
13/9/5/1 0: Joishm

1: /5% DMA_INTF F1E28H) FTFIFX /7
24/20/16/ GIFCx FERREE x(x=0...6)1) 4 R Fr kbR L7
12/8/4/0 0: LM

1: 5% DMA_INTF 2772311 GIFX, ERRIFx, HTFIFx fll FTFIFx {if

9.5.3. 1HIE x #3788 (DMA_CHXCTL)

x =0...6, x Ni#EF 5
HodikfwF%: 0x08 + 0x14 x x
S Ai{E: 0x0000 0000

LA AT RAeiL T (32 40) Vil

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

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

‘ R ‘ M2M | PRIO[1:0] MWIDTH][1:0] PWIDTH[1:0] ‘ MNAGA ‘ PNAGA ‘ CMEN | DIR ‘ ERRIE | HTFIE ‘ FTFIE ‘ CHEN |
w w A rw rw I\ rw rw w w w w
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(ILVRE

B

iR

31:15

14

13:12

11:10

9:8

TR

M2M

PRIO[1:0]

MWIDTH[1:0]

PWIDTH[1:0]

MNAGA

PNAGA

CMEN

IR R ALAE

i 25 B A7 i A EC
BB A REE

0: ZEI-A7MEaR BIAF A

1: [ REAFH 38 B AR
CHEN £y 1 B, A7 A REHEAC &

B

A BALRIEE

00: ik

01:

10: =

11: s

CHEN £y 1IN, A0 A R E

AP 35 1A B o
BAFE N AE S

00: 8-bit

01: 16-hit

10: 32-hit

11: ¥

CHEN {74 1 B, AR L E

AN AL S AR o

A BALREE

00: 8-hit

01: 16-hit

10: 32-bit

11: 1%

CHEN £y 1 B, A3 Re b ic &

TEA RS bk A i S

A B ALRE %

0: [A e Hh kA% 5

1: B bR

CHEN £y 1 I, ZArAREREAC &

HNEE Ik AR R AR

A BALREE

0: [ & ik 2

1. HEHhERE

CHEN £k 1 B, A7 A REwEAC &

TR e
BIEELAES
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0: ZEILFEFFHE
1: (HEREMHIRAE X
CHEN 4 1 B, iz AR Ac B

4 DIR %177 )
BB REE
0: MAMEZELH 5 NAF M2
1. WAFEES S 5 NI
CHEN £y 1 B, A7 A RE#EAC &

3 ERRIE T A R A AL
WA B A RE F
0: 2% (b iE 5 it T
1. ffREIEIE A %

2 HTFIE THTE A A 58 B A BE AL
A B AL RS Z
0: 4% 1b i A% 56 B b
1. fHRRIEIE -5 78 B T

1 FTFIE 1 T i 5 B BT A e L
L QLR VAN
0: 2% 3@ 1E f& i 5o il
1. ffREIBIE 5 58 o W
0 CHEN THIE A AR
BB AEE
0: #kikiZiEiE
1: ffiggiziiiE

9.5.4. BIE x THAF 78 (DMA_CHXCNT)

x =0...6, X Ni#EF 5
Hodikfw#%: OxOC + 0x14 x X
S Ai{E: 0x0000 0000

LA AT R (32 40) Vil

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ TRE
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ CNT[15:0]
w
BLIBLI, 2R i 3o
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31:16 R DR FER A
15:0 CNT[15:0] IR

CHEN £y 1 B, iZA03S A Repkic &

LA BRI 2 DRI AR . — FOBIERE, AR N R, SRR
DMA &5 JG Ik 1. LA FRIERN 0, BWHEH B ST, HAHHIEE
o ANAIZIEIE TAEEMMARER T, — RIS NIRRT S 5, SH Al =
PHOWIUE T EAH

9.5.5. WIE x SR A4 (DMA_CHXPADDR)

x=0..6, x NBE/FS
ol kA% : 0x10 + 0x14 x X

S Ai{E: 0x0000 0000

ZAA A R BeiE T (32 60 Vi)
HR: AREEE G A B b a7 A%
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ PADDR([31:16] |
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ PADDR[15:0] |
I\
AR By o R
31:0 PADDR[31:0] AL

CHEN {78 1 i, ZALIARRERIE B

4 PWIDTH £ KI4E N 01 (16-bit), PADDRI[OJ#: 2%, 710 H 35 16 frHuhk %) 5%
4 PWIDTH £33 K48 N 10 (32-bit), PADDR [1:0]#; 20, 5 H5h5 32 frtbdbxt
3o

9.5.6. HIE x st & 74 (DMA_CHXMADDR)

X =0...6, X NHIEFS
HibE s : 0x14 + 0x14 x x
Hi{H: 0x0000 0000

%A A A REIE T (32 60 Vil

2

R AREEIHIE (A8 R AC B L AT 17 4%

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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‘ MADDR[31:16]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ MADDRI[15:0]
ALITRE £ i)
31:0 MADDR[31:0] TEft A St

CHEN f7 4y 1 B, %A A g i &

X MWIDTH 73R8 2 01 (16-bit)it, MADDR [0]#% 2%, i E35h5 16 frisht
X5

2 MWIDTH #7238 148y 10 (32-bit)i, MADDR [1:0]#% 28%, il Ezh5 32 fithhlk
5%
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10. i (DBG)

10.1. &
GD32VF103 #4177 &P &R, EREFAIIAThAE . XEThEEd@d RISC-V Ak
(KRR AERC B FNEEIRIERE 1 TAP #2628k S IR THBELE AE RISC-V WE . IR RS
£ ITAG k. HIRIIAEEREIES % T 5 kY-
B RISC-V AR HF AA0.13;
PR R G0 1 Bh R a3 o8 77 (8 1 — L A% LR AR IR s AT TR . AN AL B 1, TRt
ARG EAR IR S R AR o, BREE N — AN R Y DRSS, XA s TIMER.
WWDGT. FWDGT. 12C #I CAN.

10.2. JTAG/SW IhEEHER
PR T AT Ll JTAG R 1 ki el i Th k.

10.2.1. 5| 4
JTAG R HANSI A E: 1D JTAG K4P 5| (JTCK), JTAG #=CiEF 5 (JTMS),
JTAG FHEHNGIH (JTDD, JTAG HdEHH 51 (JTDO), JTAG EA751H (NJTRSTfKH
PR,
RG] 43 i -
PA15: JTDI
PA14: JTCK
PA13: JTMS
PB4: NJTRST
PB3: JTDO
BIANENMFHER A5 ITAG ik, AP AEARAEH NITRST 5] KT IE 5 H
JTAG Theg, ULE PB4 ] LLH{EIE GPIO IhaE (NJTRST flff-hiE). R ITAG ARILEE
WA, X BA 5] EER AT LA B E A E GPIO ThRs. T 5] EARL B 15 25% GPIO 5/
B E.

10.2.2. JTAG 8REH

RISC-V W% JTAG TAP F1iZ1 5434 (BSD) TAP H4Ti%E4%. M1 A HH#(BSD)ITAG 1 IR (35
L2574 /& 507, 1 RISC-V WAZI JTAG If1 IR (844783 7& 4 fii. FTbhY JTAG T
IR Bk NI, 5647 5 iz BYPASS 54 (5'b 11111)45 BSD JTAG, SRJG#MAL 4 FikriEds
445 Cortext-M4 JTAG. i T 8RR AInS, st R f Z8sMRn—AL, K5 BSD JTAG &
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Lh7FE BYPASS fit.,
BSD JTAG ID 1%fi5 2 0x790007A3.

10.2.3. TERE AL
JTAG-DP FHiEdsii T L HE NIk, RABNMYIGBIL T RISC-V B4 K4 HA . NITRST 1%
Be s Ar JTAG TAP 5tk 2%,

10.3. TR R REHIIR

10.3.1. R RIS’
2 DBG #2717 4% (DBG_CTL) f STB_HOLD fii & 1 I HHE AN, AHB SLRmtop
ARG Bt CK_IRC8M 24k, n] AEARFHLE A R A, M8 AW, P2 R E AL,
2 DBG %4 %7 /7% (DBG_CTL) f) DSLP_HOLD 7 & 1 3 H#k \iR FE BEIR I 2, AHB 4k
B AN RGeS CK_IRC8M #2438, AT LR IR B BRAR AR R 1t
2 DBG #H|%i /£ %% (DBG_CTL) ] SLP_HOLD {7 & 1 J Bt NHEIRIE, AHB M ZRmof
BB RM, B AR MR A T AR

10.3.2. TIMER, 12C, WWDGT, FWDGT # CAN 4M&iER T

YN LE, 3 H DBG #7774 (DBG_CTL) H MR E 1. ST AR, HAFR
E:

X TIMER #M%, TIMER %8815 183347 8

XtF 12C 4%, SMBUS fRERIR A H3E TR

XFT WWDGT 0¥ FWDGT #hik, iHEuds iy g% 1k 3247 6

XFT CAN #hx, 0 Z A7 a5 b v A7 3K
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GigaDevice
10.4. DBG & 745
DEBUG Z#3thiik: 0xE004 2000
10.4.1. ID &f7# (DBG_ID)
Hitik: OXE004 2000
R 748
LT Ay A REAE T (324r) U Ir)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ ID_CODE[31:16] ‘
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ ID_CODE[15:0] ‘
AR B iR
31:0 ID_CODE[31:0] DBG ID Zif7#%
XA AR AL, XSS R AR B
10.4.2. 1 F 7S (DBG_CTL)
bk fwFe: 0x04
SFAi{H:  0x0000 0000, 1X _FHiEfr
%A AT A RRIE (32 ) V7 i)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R s here | Mhere | Ther-| |5
w w rw w w w w w w w rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
12C0_HO | CANO_H | TIMERS3_ | TIMER2_ | TIMER1_ | TIMERO_ [ WWDGT | FWDGT_ STB DSLP SLP
LD OLD HOLD HOLD HOLD HOLD _HOLD HOLD (R HOLE) HOLD_ HOLE)
rw w w w w w w w w w w
BLIALIR B4 s iR
31:22 R DR FFE AL
21 CAN1_HOLD CANL {R¥EFFF 77 a8
AL AR E AR E AL
0: FTim
1: HPEEIER CANL B 7577 2815 I B B e
20 TIMER6_HOLD TIMERG R %5 /795

AL H A B AR A
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19

18

17

16

15

14

13

12

11

10

TIMER5_HOLD

TIMER4_HOLD

(3

12C1_HOLD

12C0_HOLD

CANO_HOLD

TIMER3_HOLD

TIMER2_HOLD

TIMER1_HOLD

TIMERO_HOLD

0: TCRM
1 MPZAE IR R R E I A 6 TR A, AT

TIMERS {R¥F 5 /797

A A B AR AL

0: Joke

1: Y A%AT IR R R I 28 5 AR A A, TR

TIMER4 {75 1745

EADAEE S ESERVA VKA

0: JER

1: AT BRI R RT3 4 THEER AR, H TR

W IURFFEALAA

12C1 {REFA AR

AL EH AR A B A AR AL

0: JER

1: MNZAFIERREF 12C1 B SMBUS RS, T IEIK

12C0 fRIFAF 1725

AT A B AR AL

0: JoFe

1: M IEFEREE 12C0 19 SMBUS RAEAZE, FHF

CANO {REFAFAER}

AL A E AR E AL

0: JCRM

1: PRI IEE CANO B 75 17 S5 1 B s

TIMER 3 #3575 1785

A R AR AL

0: Josh

1: HPR%IT IR (AR I 88 3 B ARAE, TR

TIMER 2 {R¥FFA745

AL EH R A B AR AL

0: JCRM

1: MNIZE LR REEE R 88 2 TP AT, TR

TIMER 1 {R¥FF&H T4

AL A B AL AL

0: i

1: P IR R R I 3 1 TR A, H TR

TIMER O fR¥FF 1745

AL R AT B AL AL

0: Jorem

1: MNE IR RFR R 88 0 TFEE AT, HT IR
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9 WWDGT_HOLD WWDG {R¥EF 1735
EADAEE S ESERVA VKA
0: JER
1: HAEEIER AR WWDGT it #asnt &, TR

8 FWDGT_HOLD FWDGT K525 23
AL R A B AL AL
0: JCHM
1: YW REIERRE: FWDGT gt g, H TR

7:3 ] DR R AL
2 STB_HOLD RIS IR R 25 A7 28
A F A B AR A

0: Joimi
1: EHSHEEET, KRG8 AHB 4t CK_IRCSM #24t, 4B B I,
P RGBT

1 DSLP_HOLD TR B AR AR S PR AR 27 A2 2

AL A B AL AN AL

0: IRz

1: EREHEREC, RGN ERT AHB 40 CK_IRC8M 24t
0 SLP_HOLD MR AR AR OO R B A7 30

ZAL B A E AL AN AL

0: JCim

1. TEREIRBEN, AHB It gk szt
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11.

11.1.

11.2.

BgHas (ADC)

(il

12 fiz. ADC & —FiRANZ UGEIL T AR e eds . B4 18 N2 AIEIE, W AR i
KH 16 ANHMERIEIE 2 AP EETE ARG 5 AR T4 50 VR R AR v RAS I g N\ F s 2
T P BOE B K BB . &Rl E 1) AD e DARC B R FR L RS L 9 ) I e 45 A5
3o ADC Bl 145 AT A% 8 A 36 55 80 5 57 (K7 SAAF 7 16 A8l ay A7 s b . v BIBE 1
IERFENL AT LU IR/ 5 ) MCU [RAE DG T B R 4 SR 32 P R

FERHE

||
o

PERE:
AIACE 1267, 1067, 8fL. HiE6hL o HEEK
- ERHE:
- YRR RAFER [A];
- BB A AR T B R 5 T 5
- SCRPUN R e IDMAE K o
B D A .
- 16 Ah R N\ IE
= ISP A SRR T (VsensE) s
- IS RN B TE (VRerINT) o
B IR KR
- B
- R
B
- BRRPANEIE, BUE AR AR EIE,
- BB, BRUCRR B A — e R g N\
- EEEEREC,  FELLE R TR ) N\
- AT
- [FEREERAS GEH T RAMAEZAADCI B ).
B BHE T,
B AR
- HEDZH ERGE N A 4 2
- BET S
B R
S (I DAV E TR R e
- ATEEAIRFE AR, 2xF256x;
- EISSALI AT g R AL AL
B ADCHEHLEER: 2.6VEI3.6V, —fr i AN3.3V,
B ADCHIAJEME: Vrer SViN SVRer+.
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11.3. 5N RS

A& 11-1. ADC gEHpEREE T ADC HEK. F11-1. ADC AEFEE4H T ADC NEiES . &#
11-2. ADC F/fIE R4 H T ADC 5 I

% 11-1. ADC AEBES

HIESBIR 55%A AL
VseNSE BN PR S P A R S e LR
VREFINT LD W SEH
% 11-2. ADC B[ BIsE X
AR 55%A R
Vopa N, AL L R A0, B PR AN 25T Vo, 2.6V<Vppas<3.6V
Vssa N, ALY A, 25T Vss
VREF+ W, BHSEHEEIE ADC IEZ#HJk, 2.4V < Vrer+ < Vopa
VREF- N, BSEHER ADC S #EHE, Vrer = Vssa
ADCx_IN[15:0] mA, BIMfES %1k 16 BANHEIE

YERE: ADCX_IN[15:0] 0 & MRl o
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h V.
11.4. ThReshk
& 11-1. ADC HEIER
m m
x x
3 3
= &
o - =444 T ==
=2:: =zzz
3555 JIZ3D
=e e e I |:|S| |§
0000 ILT
Iivh el
— MR MEEE A
EOC >
0 e N IBIE ADC
EOIC o
S i A I T
BHET él‘??ﬁ%f‘L
Y il m
ADC_INO >
ADC_IN1 GPIO > EAMHFER —— I\ A
. g (16 bits x 4) —1./|P
ADC_IN15 e SAR ADC [ 620l it B
] B €7 ¥ e S — B
VSENSE » (16 bits) |
U
S
VREFINT ——9»|
TOVS —
AAA cB i L
oo —1OVSSI30]—
VREFP DRES[L:0]— OVSR[2:0]—
VREFN 12, 10, 8, 6 bits
\VoDA OVSEN —
Vssa
11.4.1. Be#E (CLB)

ADC i — AR B HEDRE . TERHEWIR, ADC M —MRHE RS, X4REUENHT ADC
WHESH), EEZF| ADC TR A TR ERMEIE], RAIARER A ADC, BLids R HEE
Jfo fE AID BBl AT IAERRAE . I B AFBLE CLB=1 RAIRHEBEAT HI4ALL,  FERHES]H]
CLB fz—FERHF 1, BB, 2 mfl ki 0.

4 ADC 217 2 AF U (B, Vooas Veers CARIEESE), B IE BT HAT — IR HEERAE

PR BB R AU RS v I 1 B ADC_CTL1 2717451 RSTCLB {7k E & .

B HE L R

1. W{FADCON=1;

2. HEiR14MADCCLKULZHADCHERE ;s
3. & ERSTCLB (i&M);

4, HECLB=1;

147



Z

GigaDevice

GD32VF103 H ) Tt

11.4.2.

11.4.3.

11.4.4.

11.4.5.

5. £ HFICLB=0.

ADC 4

ADCCLK o 42 phy B b s | BRI AL Y, & F1 APB2 B 40 {FHE A5 . 78 RCU Kb epdssh| 88, A
— AL THT ADC B8 T ga FE o 45 8e

ADCON FF3¢

ADC_CTL1 # {745+ 7 ADCON A& ADC fERIMRETF ¢, Wizl 0, W ADC bR
HEAMRSES. NTHAH, 24 ADCON AN OB, ADC Bl T ol o3 A\ fi i =

R HAENA

ADC 32 18 N2 HOEIE, W DHEH B LM — DU EE A — e AN HEE .

FUMEH, AT DL R 58 1) P S 2 2 08 16 M1 )7 41 . ADC_RSQO~ADC_RSQ2 % f7-#%
e 7B IE %S . ADC_RSQO 217851 RL[3:0]AL LT T B HLI 20 5% e Fe 51 ) K
FE.

VENAL AT DU IR E R PF AU SR 2 5 4 AMEIIE S . ADC_ISQ SAZ 8 HUE T HEAALIN
I P . ADC_ISQ A7 #HY IL[L:OJLHLE T 8 AME NALEEAF U K
HHHRA

IR

AR IZ AT E R AN, iU, ADC_RSQ2 Zif7#% 1) RSQO[4:0]4L5K
# ADC_ISQ ZFfEa311 ISQ3[4:0]i € T ADC [ fidid. 249 ADCON i & 1, — EHIN
A R B AN i R R A, ADC 2 SRE R ¥ — AN B .

11-2. BREFEHAEK

[ Jeme| [Jeme| [fcme]| [Jome| | [cne|

mpr || [ | | 1
EOC |_| |_| |_| |_| I:I -

PR GETE RS R G, He R i 7T ADC_RDATA Zifrdst, EOC ¥ E 1.
K EOCIE fipt & 1, F/=H— k.

TENIEIE IR G, 47 T ADC_IDATAO 71745, EOC fll EOIC i
428 1. W% EOCIE 5 EOICIE fii# & 1, K724 —A bl

I 2 B Y 2 4 A ) R T R
1. WH{RADC_CTLOZfE#$IDISRCHISMALLL & ADC_CTL1% 7% ICTNAL A0;
2. JARHIEIE g5 R A B RSQO;
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fid E ADC_SAMPTX 2 17-%% ;

IR T, LI EADC_CTL1Z 7% (ETERCHIETSRCAY ;
WHESWRCSTAHL, 8 NN — ANl R A5 5
Z4F|EOCHL;

MADC_RDATAZ 175 H 1L ADCHe 4 45 3L

0I5 REOCH H AT .

TEN AL AR A S AR :

© N o ok w

1. HifRADC_CTLOTF f£#% FIDISRCHISMA7 HO;

2. FREALIEIE SN 5 ORI E1SQ3;

3. M EADC_SAMPTXZ A7 5%

4. WMPRETFE, nLIREEADC _CTLIF A METEICFETSICAHL;
5. WHESWICSTH, B NENHE— NI T

6. Z:F|EOC. EOICHL;

7. MMADC_IDATAO £7 7% H SLADCH; # 25 J;

8. HOJEBREOC. EOICKREST .

UL T T b

AR ] DUEZ AT ZH5EE . % ADC_CTLL #7785 CTN A28 1 7 LUERE L Hupi
A 7EIEAT, ADC $#UTH RSQO[4:0]8 & I #id i . 24 ADCON fifi & 1, — HAHMN K
Hfih B AN R P A, ADC st 2 SRFE RN L 3 e HIEIE . B (R A7 /£ ADC_RDATA
LA

B 11-3. EaEHER

[ cre [ oo [ ore [ ore [ ore [ oo [ o2 |

%mﬂlﬂﬁﬁ%ij
o LT e

FO ) 25 32 2 2 4 R B T A«
WEADC_CTL1Z 785 CTNA N L;
MR A 40 18 7 4 5 i L RS QO
il B ADC_SAMPTXZF 748
WMRATFE, GLEADC_CTLIF A EHETERCHETSRCAY;
WESWRCSTA, B 45 FUM A = — AN R A5 55
SFRFEOCHREA B
MADC_RDATAZF 7% H L ADCHe 4 45 L5
BOj5 M EOCH E AL ;
RELE T BT S, EHDIR6~8,

BT ZE L) EOC #rifii, DMA 7] LUBE AR it , BAFmRARW T
1. #EADC _CTLIZFAE#MICTNA AL,

2. MREELIEIE S 5 E RSQO:

3. MEADC_SAMPTXZfi#s:

&

© ® N gD RE
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4. WMBEHFE, IEADC _CTL1Z 172 ETERCHIETSRCY;
5. HEADMARLEL, HTA&%ik 5 ADC_RDATAMIEHE;
6. WBWHESWRCSTAL, E A=A — ANl

PN

IR T LUB I ADC_CTLO 778510 SM 7B 1 kfifg. EMEA T, ADC Hfif:
Hfi 5 4 ADC_RSQO~ADC_RSQ2 % {7 #%5k ADC_ISQ %17 #%i% HF I FT A i@ . — H ADCON
PIAE 1, SR LR e 3 AR Ak 2 72 A, ADC i 2 — AN — AN B SRR RN A 3 400 0 4 B 3
NGBS . H#BE % ADC_RDATA 5 ADC_IDATAX 21728 . FUIZH By N 2H 5 He ok
#J5, EOC 5% EOIC fi¥i i & 1. Wik EOCIE 5 EOICIE fi#E 1, ¥4k, 2450
YIEIE TR AR R, ADC_CTL1 %F/78%H) DMA R AZi B N 1.

R ADC_CTL1 #7451 CTN A4 B 1, MFEMNEER T2 G, KN E 3 EIT

4.

B 11-4. AMEEER, HESEEAARE

| |CH2| |CH1| |CH5| |CH7| |CH11| |CH16| |CH12| |CH17| | |CH2| |CH1|---
s || [
EOC H
I AN 4 3, RL=T- I
| |CH9| |CH10| |CH8| |CH6| | |CH9| |CH10|
[ ] =#
mamr | [
[ ] #m
EOIC H

H* NN 1, IL:H

I 2 4 4 e 5 A Q) R T e

W E ADC_CTLO #17#311) SM A7 F1 ADC_CTL1 Zf7#:l) DMA fii A 1;
fic  ADC_RSQx fll ADC_SAMPTX % 172%;

WRAETE, AE ADC_CTLL # /74541 ETERC F1 ETSRC 1i7;

% DMA B8, H Tf&4%iok H ADC_RDATA (14 :

WHE SWRCST £, B 45 B 2H 7= A — AN A0 sk 5

255 EOC b E 15

5 0%k EOC #r&his

N o o koD E

TN A3 e 4 2 AR T R

% #E ADC_CTLO %4745 1 SM A4 1;

fic' ® ADC_ISQ 1 ADC_SAMPTX & {7 %%:

WA FE, BLE ADC_CTL1 Ff7# ¥ ETEIC Al ETSIC fi;
WHE SWRCST £, B4 ENE A — A ST il s

%4% EOC. EOIC tr&EfLE 1,

2 ADC_IDATAX 747 a5 o i e e 25 3

o 0 M w DN R

150



Z

GigaDevice GD32VF103 H ' Fiit
7. 5 0iEFk EOC. EOIC bR,
& 11-5. AMFEBRER, EEBHREAEEE
[ Lcre [Jom [foms [[ e [fem] e[ ]om[foms[[on|[ecm]]em|
mus ]
coc I

H—’Mﬂ DU 2L 4, RL:4H

Ta] T

T RUNZH, ADC_CTLO 75725 DISRC {7 & 1 G [ Wi iz, A0l LT — IR
n ANIEIE (5 75 (n<=8), M ADC_RSQO~RSQ2 7717 #% Frth 35 i s 5 51 () — 38
4%. BUE n H1 ADC_CTLO 27 /7 7%(1) DISCNUM[2:0)47 45 o 24kH N7 (R 400 fnh 2 B 40 3 i 2
4=, ADC e RFERIE: i fE ADC_RSQO~RSQ2 #F A7 #e ik #iM i vh i F ok I n AN, H
FI PP 51 BT A 110 308 308 2 480 52 1l o R R U £H 4 46 A A 485 R 5, EOC A & 1. i EOCIE

R E 1R A — A

XFiENZL, ADC_CTLO #7251 DISIC & 1 ffHaeBrizipizt. Za=0 T A AT
ADC_ISQ 75 A7-# T 06 48 (1 % 8 7 1) P — /a3 1R AT e e o >0 I () B9 AP ik A BT oo A A A
ADC i KA %% ADC_ISQ Zif7-#s AT BdiE )~ — AN lid, BHENENA TP T A
T TE W 58 e BRNENALIEIE 30 E 5 5, EOIC Ak E 1. Wilf EOICIE fifi & 1 %

PR AT

AT N AR [ TARAE Rt ) — i 20 R e — A e v Ll ) I A 2

& 11-6. [RIWTEEHARER

| | CH2 | | CH1 | | CH5 | | | CH7 | | CH11| | CH16| | | CHlZl | CH17| | | CH2 | | CH1 | | CH5 | ---
P J [ [ [
EOC H
L AN 4L 0, RL= =0 i
|~ MU A B, RL=7, DISNUM ,l
| | CH9 | | | CH10 | | | CH8 | | | CH9 | | | CH10 | ---
[ ==
k| [ [ [ [
[ ] #m
EOIC H

H~ﬁ‘iiMﬂ)ﬂ;ﬁﬂ, IL:H

WU EEN ] T S WbE SRR

ML E ADC_CTLO i f# #5 1 DISNUM[2:0]f

it ADC_RSQx Hl ADC_SAMPTX 2747 2%

WMRAFHRE, BLE ADC_CTLL %728+ 1 ETERC 1 ETSRC {i;
% DMA B8, H TfE%iok B ADC_RDATA (143 :

WHE SWRCST £, B 45 R 2H 7= Az — AN A0 sk 5

2 e o

W& ADC_CTLO #7474 ¥ DISRC fiA1 ADC_CTL1 #4751 DMA £y 1;
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11.4.6.

7. WRFE, EELE6;
8. 4% EOC brEfiE 1;
9. 5 0%k EOC br&fr.

TENZH ] S A R TR

#H ADC_CTLO # {7 # 1 DISRC £ A 1;

id B ADC_ISQ #1 ADC_SAMPTX 231744 ;

WRAFE, AE ADC_CTLL FF 74+ ETEIC f1 ETSIC {i7;
WHE SWICST 7, sk AvENA A — Ak s

WARFE, EEPIRE 4,

4:4% EOC. EOIC tr&frdE 1,

5k ADC_IDATAX 77728 H I e 4o AL

5 0%k EOC. EOIC Fr& .

© N o ok~ wdhE

ENEEEE

HREA

WK ADC_CTLO #FA7#11 ICA i E 1, fERNAMIE Y 5, EAABIER B3k, %15
RN L8 E 1A ik R A RE AR AR . iz A ] LU ADC_RSQO~ADC_RSQ2 Al
ADC_ISQ #HfF#sh ik BM£ & 20 NMEBUF Y. BT ICAGIZ 4N, W% CTN Mtk E 1, I
N AL K LE R 08 T8 2 S5 o s o

& 11-7. B3EAN, CNT=1
mmuzﬂ| | CHO | | CHL | | CH2 | | CH3 | | CH4 | ..

ENH .

[ e
Eoc 1 1
EOIC |_| I:I i

ANBE RN A5 P Sl A e i o
LYSEIN
THER ICA A7, FEH U 2H 368 T 0 0 300 1) o SR A s B3 b b ke A, R A B e NG i

XAELL T, ADC BUH 2l #e e, VENEIEFP AT Fe e, TENIBIEA MG A G, DN AH T
e\ BRI ) e Ak ST T 4 -
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B 11-8. fltRIEAN
%F'U)UJ?E||CHO||CH1| ||CH1||CH2||CH3| ||CH3||CH4|
i (o o]
HER l l
Tt
coc | | |
EOIC H H I:I ok
11.47. BHEIH
ADC_CTLO #f7#5f) RWDEN F1 IWDEN 12 8 1 ¥ 7375\ 4 fe KU 2 A N2 A E T 103
. 1R ADC RURSEHL 6 i IS TR RME B = T = A I, ADC_STAT IR FH 1745 WDE
Pk E 1. i WDEIE A& 1, ¥/~ . ADC_WDHT #1 ADC_WDLT 75 47 #5 FI K %
SE IR . PN HHE (1) LU RAE X 55 2 W 58 i, PRI IRI{E 55 ADC_CTLL %7472 1) DAL £ &
[ix$ 5% 75 ;A% . ADC_CTLO 747 4] RWDEN, IWDEN, WDSC 1 WDCHSEL[4:0]7 1] LA
FHSRGE BSR4 . — i B 2 A
11.4.8. BFEXT %

ADC_CTL1 7 f7-#% 1 DAL AL e i 4 5 Bm 476k o 55 75 =Ko

TENZH B TG4 (B C 402 T 76 ADC_IOFFX 75 A4 P g I mAs i, Rl as SR mT e
—MME. AT ERE Y R

&l 11-9. 12 fr g 55

LI 25
|0 | 0 | 0 | 0 |D11|D10|D9|D8|D7|D6|D5|D4|D3|D2|D1|D0|

N HEAE
|Sign|Sign|Sign|Sign|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO |

DAL=0

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

N HEHRE
|Sign|Dll|D10|D9|D8|D7|D6|D5|D4|D3|D2|D1|D0| 0 | 0 | 0|

DAL=1

6 N R BAE X FEANE T 12 £7/10 £7/8 A R A vt 5%, Wik 11-10. 6 ALEHEXFF
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& 11-10. 6 AL EAESTFF
FEZE B
|0|0|0|0|0|0|0|0|0|0|D5|D4|D3|D2|D1|D0|
N H
| Sign | Sign | Sign | Sign | Sign | Sign | Sign | Sign | Sign | Sign | D5 | D4 | D3 | D2 | D1 | DO |
DAL=0
FIUZH H
|0|0|0|0|0|0|0|0|D5|D4|D3|D2|D1|D0|0|0|
ENHEE
| Sign | Sign | Sign | Sign | Sign | Sign | Sign | Sign | Sign | D5 | D4 | D3 | D2 | D1 | DO | 0 |
DAL=1
11.4.9. T YmFERIREERT A]
ADC i H#5T> ADCCLK JiHix i N HUERAE, RAF % B vl LU ADC_SAMPTO #1
ADC_SAMPT1 #4745 1) SPTn[2:0167 3 4 RANIEIE ] DL AS R  [B SRAE o 7E 12 fr o) #E e
W BLR, et A =R AR (] +12.5 4~ ADCCLK Ji 3.
4.
ADCCLK = 10MHz, RFEISTEY 1.5 NEH, A Sty “1.5+12.5” 1 ADCCLK
JE#A, Bl 1.4us.
11.4.10.  AhERflk

AR A 2 N B VR AT DA i 2 R B N AL . R4 A ek & R ADC_CTL1
T A7 #sf) ETSRC[2:0)f 3z H], JENHRISMEMAZIREH ADC_CTL1L FF 41 ETSIC[2:0)4 1%
il o

ETSRC[2:0]F1 ETSIC[2:0)4z 4z vT LA SR e 8 AN 0T G544 Hh il — AN w] DA fie & 90 00 Ay N
H A

% 11-3. ADCO Ml ADC1 FI3R ) 838 i 4 B A &

ETSRC[2:0] fal IR it KR
000 TIMERO_CHO
001 TIMERO_CH1
010 TIMERO_CH2 .
o1 TIMERL GHL kB R _bE S S
100 TIMER2_TRGO
101 TIMER3_CH3
110 EXTI11 HMEE S
111 SWRCST B

154



Z

GigaDevice

GD32VF103 H ) Tt

11.4.11.

11.4.12.

11.4.13.

& 11-4. ADCO F1 ADC1 fIENJEIE 194 -k &

ETSIC[2:0] fal YR fil R
000 TIMERO_TRGO
001 TIMERO_CH3
010 TIMER1_TRGO
011 TIMER1_CHO
100 TIMER2_CH3
101 TIMER3_TRGO
110 EXTI15 NS S
111 SWICST ATk

KE T L ER A S S

DMA &K

DMA &3k, JPLEd % & ADC_CTL1 HF17%H DMA kMR, & T MNHZ /N EIER %
st ADC 75 AR 20 — AN B IE 7 ¥ 45 o) 5 72 28 — 4 DMA 13K, DMA 3252 21 3K J5 v] LUK
A% . ADC_RDATA 2R fE 2 AL 52 F 7 18 € 10 H i bk .

BEARBEN NS EBE VrernT

¥ ADC_CTL1 #4745 1) TSVREN £ & 1 7] LA g fE A% 8k #5318 i (ADCO_CH16) Al Vrerint i
1E(ADCO_CH17). ik I v] LA FH R 5 250 Jo TR PR RE o A JRk i it P R A ADC 5 4t
FRET i o BV P AL AR R SR AFE I (] 23 /D1 B 17 . 1ps. i AR IR A I, 547 TSVREN
RAT DA LB T4 A A

I PEE A s ) B PR TR B R 2R AR AL, i T AR P AR R 2 AL, RE AR il 2 R S £ A )
RIS F A A (2 A0 2E 45°C) . A B REAR A SO & TRl FE A4, T ANl e
XHIREE o U SRT EE RS IR, %A ] — NS A TR R AR M RS H R

WHB LR 22 (Vrernt) T243E T — M RE R GitBRdE) R % ADC FILb#Ei4s . Veernt W
BRi%ERE] ADCO_CH17 #iy N\ ifiE .

A8 FH I P A S
1. FCEIREERAEIE (ADC_IN16) [T 51 FIK RN 8]y 17.1us
2. Bf7 ADC_CTL1 #7243+ ) TSVREN A7, A fei el as
3. HEfi ADC_CTL1 %1744y ADCON f7, BiZ g & 55 ADC 4
4. M\ ADC H# a7 A7 2 S U T SR AR SR AR 0 Viemperature, FF T [T A 2T 5 H 512
il P -
I (°C) = {(V25 — Viemperature) / Avg_Slope} + 25
Vos: UEEALEERTE 25°C TIUME, HAUEIESH S datasheet.
Avg_Slope: i 5 AL B iR R 3 E R R, A EIE S S S
datasheet.

AT (DRES) — Yol HmE R
I ADC (403826, AT RE SRR 4 1] (tane)

155



Z

GigaDevice GD32VF103 A Fit
X} 2 7% ADC_OVSAMPCTL 1] DRES[1:0]{7 3247 4w A2 R A e B 9 % 4 6.8.10.12 {7 .
XF T 8 AN 5 ok B R, AT DA R A ) R S B R AR M e . A AE
ADCON LbkE N 0 i, A RE1E 0 DRES[L:01/IH » AR 5 BE 00 Ik /D 5 sk 18] o 0128 11-5.
TG FEEXTBZHT tCONV_AF /IR, AR 23 H 26 BE 8 Il 38 VB ST 25 BRI 75 1 e 45 I )
tapc.
R 11-5. AR 4HEFITPLE) tcony B H
tconv tsmpL(min) tabc
DRESJ[1:0] tconv(ns) at tanc(us) at
i (ADC clock s (ADC clock (ADC clock e
cycles) cycles) cycles)
12 12.5 893 ns 15 14 1000 ns
10 10.5 750 ns 15 12 857 ns
8.5 607 ns 15 10 714 ns
6.5 464 ns 15 8 571 ns
11.4.14. A EREMHEREE

Fr BRI SRR BT AT O AL P DLRAR CPU fidH . B RERS AL AN, I 2 AN
(4 HECE8), M3 —A 16 A5 s . Has RAERE T~ AKX EAH, Hb N A M #{E
AL R, SRR T LB % E ADC_OVSAMPCTL 27 /E#%f) OVSEN fikffkE, &
72 LA E A i tH 3 AR, BB S 73 #5% . Dow(n) 724 ADC Hith 6 n AN 15

=

=X

Result = — x N=3 Doy, (n) (11-1)
Fr AR R EE BT HAT AN ThRE: SRAIAIAL A RS . 3 RFE%R N 2 7E ADC_OVSAMPCTL %
17751 OVSR[2:0147 5 X, "EMBUATEHEA 2x 3] 256x. LR M & X — MLk 8 filtif
2, ‘©ilil ADC_OVSAMPCTL % {7 #% OVSS[3:0](7 it 1T AL & -

RAFEITTCRETS LR — N2 IE 20 7(256*12 fr) M. H%G, KX MEEBATHER, BT
AR 7> P R AL — MR ME, 5K A 2o, (R R AR 16 A AL E iR
LB NS L (R K o A7 2
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B 11-11. 20 fr 3] 16 fL 45 RE N

19 15 11 7 3 0
IR 20 Kbl
I I
I I
I I
I I
I I
I I
A —_— T
I I
I I
I I
I I
I I
: 15 11 7 3 0 :
U <& T\ AT

HER: WA ALIE (K R 45 JLIE S 16 A7, FBA 1245 S0 o a2 bl B B

o
A 11-12. 47 5 [WRIREHH L — N NRGE 20 A (1 RAREME ALK 16 745 RAE I
To

& 11-12. H# 5 A AEUEE R E)

19 15 11 7 3 0
JE 2057 f FdiE 2 A C D 6
15 11 7 3 0
DY AN HUEAME PR 1 5 6 5
FRBhLZ a4 Bt

Z#£11-6. N fIM IR B8 (REBEGZmagmr) 5 7 N FIM &R A 5=, 2
HEE B N OXFFF.

R 11-6. N fl M FIKRNHE. ORER R8N
1-bit 2-bit 3-bit 4-bit 5-bit 6-bit 7-bit 8-bit
shift shift shift shift shift shift shift shift
OVSS=| OVSS=|OVSS= | OVSS=| OVSS= | OVSS= | OVSS=|0OVSS=
0001 | 0010 | 0011 | 0100 | 0101 | 0110 | 0111 | 1000
2X Ox1FFE |Ox1FFE | OxOFFF | 0x07FF | OXO3FF | 0XO1FF | OXOOFF | 0x007F | 0XxO03F | Ox001F
4x O0x3FFC |0x3FFC | Ox1FFE | OXOFFF | 0xO7FF | OXO3FF | 0OXO1FF | OXOOFF | 0x007F | OXO03F
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mpling| Raw |OVSS=
ratio data 0000
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8x O0x7FF8 | Ox7FF8 |0x3FFC | OX1FFE | OXOFFF | OxO7FF | OXO3FF | OXO1FF | OXOOFF | 0OX007F
16x | OXFFFO |OXFFFO | Ox7FF8 |0x3FFC |0x1FFE | OXOFFF | OxO7FF | OXO3FF | OXO1FF | OXOOFF
32x |Ox1FFEO|OXFFEOQ | OxFFFO | OX7FF8 |0x3FFC | OX1FFE | OXOFFF | OXO7FF | OXO3FF | OXO1FF
64x |0x3FFCO|0xFFCO|O0xFFEOQ | OXFFFO | 0x7FF8 | Ox3FFC | O0x1FFE | OXOFFF | OxO7FF | OXO3FF
128x |0x7FF80 | OXFF80 | OXFFCO | OXFFEO | OXFFFO | 0x7FF8 | OXx3FFC | Ox1FFE | OXOFFF | OXxO7FF
256x |OxFFFOO0 | OxFFOO | 0XFF80 | OXxFFCO [ OXFFEQ | OXFFFO | OX7FF8 | 0x3FFC |OXx1FFE |OXOFFF

AIFRAE R AT B, S SRAEA QR Bt I 18] A 2 503 e A2 BN SR P 1 O 3 SR B
IR ORFFARSE . B N ANt 2™ A —NB Bt — NS ER e

Nxtapc=Nx*(tsmpL +tcony) (11-2)

11.5. ADC [P,

TEA A 95 LA ADC REE ) 7 i, W LU ADC R B AR 20 7E ADC AP T,
4% ADC_CTLO ZFfE#sH SYNCM[3:0]07 Frik itsial, () jashml Ll ADCO F 41 ADC1
MIIAE s fib R B Rk . FERDBREAT, G E A NS Sk 106 4y, N ADC Db 408
IR B A R, AT 2 G R ) i R | AN b L ) R e . B AR, XT3 ADC MM ADC
(1) AIE ik i A 2B A B

A LU LA

- M7 AR

= RIEAT R

- ENIHTE

- PR XA

- MBI AR

- REflR AR

- EAFATEL BN AT
- RUFEAT R+ 2 R AT
- EAFATRL A X

7t ADC [P0, B DMA A, HEZS DMA B, M ADC ;s oy LLidid 3=
ADC ¥ 17 2 1 HL o

ADC [ HEEN & 11-13. ADC /FAKEEFR o
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& 11-13. ADC R HER
Regular —— | Regular data registers J;
channels ——— (16 bits)
— Inserted |—— Inserted data registers
channels —— (16 bits x 4)
- ADC1
(M)
A
ADC_INO - p
o Regular |—— ! Regular data registers B
ADc—lN.l E GPIO = |:> channels —— (16 bits)
o B
ADC_IN15 - U
VSENSE » Inserted |—— | Inserted data registers S
channels —— (16 bits x 4)
VREF —P»|
L Syncl mode
EXTI_11 [} control
Regular 0 =
trigger mux |
ADCO
(*)
EXTI_15 [} —
Inserted —
trigger mux ~ —|
. 1y
11.5.1. SRS
TEIXAER, ADC 25 ZIS T, 4> ADC #Alr TAE.
S
11.5.2.  FMFHTER

AR AT I AT e e R UGB TE 4H, A0Sk R R VR TR B 1E ZH 1Y) ADCO 1 £ BT % (HH
ADC_CTL1 %17 4% ETSRC[2:0]ik &), ADC1 #iH1Tfili&k . £ ADCO o, ADC1 fi%% 4S5 14
S5O, B ADCO B ADC [1/)H0 JU) 388 188 2 4 e 56 B, 23 72 A — > EOIC H1l#7 .32 fif ADC_RDATA
WA T LT (H ADCL H# i BdEi ) AR5 (H ADCO H Bt , 32
HZff) DMA # k¥ ADC_RDATA {1 $# %1% ) SRAM.

TR
LAEALEWH ADC _EFARAARIRIETE (W% ADC 1 [F]— 8 18 H e RAE A AT S ).
2AEFFATHEAT, ADCO At ADCL FFATSRAF I NI TE F) 5 22 st B HE A PR (R RAE IR 1] o
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B 11-14. T 16 MMEIBE RN FHFATHER
soco [ [[ e [ oe[Jon] --- [om] o)
ADC1| |CH4| |CH5| |CH6| |CH7| --- CHZCHS CH4 CH5
s | I [ ] =«
EOC |_| I:I o
11.5.3. FENFATHER
DA R s 2 e — N NG 2, AR ik A SRR B NIBIEH R £ B8 5% (B ADC_CTL1 &A%
P21 ETSIC[2:0)4k &), ADC1 #3475 fih % .
7F ADCO 5%, ADC1 [ k45 i, B ADCO fl ADCL [y B gl i35, &pa—
A~ EOIC Hikr. HAE B 7E#% H i) ADC_IDATAX FF 725+ .
ER:
1 ARBEAEP % ADC 85k 5] (I8 IE (P ADC 7 [R]85 5 et SRAE I (R AS Al B 8D o
25347 #E 0, ADCO Fl ADCL F:ATSRKAE B P8/l T8 F 75 2 B N TR A AR [R) SRR I T
11-15. 4 AMEIBERNEANFFTER
ADCO||CHO||CH1||CH2||CH3| ||CHO||CH1| ---
ADCl||CH4||CH5||CH6||CH7| ||CH4||CH5| ---
i‘f}xmﬁj ] I:I K
EOIC |_| I:I el
11.5.4. RIERT AR

WA R FH T R a0 2 i —ANIEIE D, AR fid A SRR T HE I E i ZH ¥ ADCO [ 2 B O
(f1 ADC_CTLL #7431 ETSRC[2:0]14 € ). Mfihk = 4ERf, ADCL “2.Zl)53), i ADCO 7k
7 ™~ ADC B8 & #1553 2 -

4n5k ADCO #1 ADC1 ) CTN Az B AL, ik AL IE 4LAE A~ ADC A i) e e

32 fif ADC_RDATA Zifigsfu? 2k () ADCL #3# BUREHI O 1R ¥ (1 ADCO ##
AR . £ ADCO =42 EOC i (nldid B A7 EOCIE fr), nlid@it 32 £ DMA ¥
ADC_RDATA ¥ f£1% 5] SRAM.

VR AR IR CRREN A L /N T 7 A ADC SERER &l T84 ADCO FI ADC1L 7E %
A )8 o R AE R P L
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B 11-16. —ARAEEFEHRAEIE ERPuERE XK

7 ADCCLK cycles
[
ADCO | CH1 | | CH1 | | CH1 | | CH1 |

ADC1

| CH1 | | CH1 | | CH1 | | CH1 |

IR f
| [ ] =»

EOC(ADCO) H H |_| H |
- T 0 [ ] o

11.5.5. P2 AT AR

WA SR FH TR U@ 4 Gl —ANIEIE D), A0 ik A RV T L) 2H ¥ ADCO [ 22 B% T %
(1 ADC_CTL1 %7231 ETSRC[2:014k5E ). Afh &k =4EK, ADCL 32.%|)55h, i ADCO 7E
14 /> ADC o0 A5 B 5h, 78 ADCO JE3hJ5 I 14 el 1, ADCL FRREE.

RIS ZAE HNE S, O R B 2B S e R 41 .

32 fii ADC_RDATA Zffgstl & B2k (1t ADCL 83 i i) AR 25 (i ADCO #% ¥
MEARM SO . £ ADCO =4 EOC i (niEid & A EOCIE fi), it 32 fii DMA ¥
ADC_RDATA H ¥ f£1% %] SRAM.

R

1A SEVF IR ORCRAFE I (A0 A/ T 14 > ADC SRAER B, ATTTiEE % ADCO 1 ADC1 7E £ 4AH
(7 e T N ER BULRAE I b B

2 AR AT SRR RS S SRR, e AU DRV A N TE A B A A
B 11-17. —ANRAESHE B AEIE LR Rma RN

14 ADCCLK 14 ADCCLK
cycles cycles

| — 1 —P

ADCO |CH11|||CH1|||CH1 |||CH1|

ADC1

| CH1 | | CH1 || | CH1 || | CH1 |

s J E Tkt
EOC(ADCO) H H H L
cocanc) | ] | —|
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11.5.6. X B il AR
BEAR R Ty NEIE . GBS —ANEIE), ARk RIE T3 N EE 4 ADCO £ B o6
(B ADC_CTL1 %4728 ETSRC[2:0]45E )«
MBIk kA, ADCO BT FyE NIBIE s e, 2458 ik k4, ADCL Firfs iy Nl
TER A
% ADCO 1 ADCL [ EOIC Wi flife, — 34 nuimiE i se e,  FOM N i Hh Bt 2 4 fir
Ko
WA R NGBS H e G S — N R R A, IS A RS B e R R B i ¥ ADCO
VENBEHEEIES .
A 11-18. X EflR: HENEEA
apco | | G S | e s
ADC1 Channel Channel | Channel
group group group
e [ [T T L]
e
coIc(ADc) 1 | — |
orciADc) | | — L
WA HE ADCO A1 ADCL [H Wi, 2428 —fd R kA4, ADCO #¥# s — 20y NIl . 2456 —
Wbk k4, ADCL H#sE—4iENEE. 285, ADCO HE#5E 4y NiBiE, ADCL ##s
TUHIEIE, DA
i ADCO 1 ADC1 [ EOIC Wbl fdife, — & MiEIiEEEHocte, HoAH R 0 A Wt <1l fob
Ko
WIS FTA (PE NIEE 2 e 3 5e S 0 — NN R kA, B A A8 B ik SRR SE P R
11-19. XEME: EIWER TENBEHA
ADCO ||CH0|||CH1|||CH2|||CH3|
ADC1 ||CH4|||CH5|||CH6|||CH7| B
|:| STk
wve (|1 LTI T ]
i
EQIC(ADCO) I_I
EQIC(ADC1) I_L
11.5.7. M FHATAENFFATHEER

FERSIAEAT %JLU”JLL?EEI’J%%%Tu%&ii)\i_L?HEﬁigiﬁ%ﬁﬁﬂPHfﬁo fE ADC [P ER, i
NFFAT JEAE 2 AR 4 th ] DA rP IR AT A 2 ) e
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FER: EHNEATRE N FEAT AL AR T, 9B I8 0 SRR I ] 37 12 B 4 B A R R
11.5.8. TN FRATFIAZ B fish R 2H AP
S N T 2L 1) 20 5 i o T 16 5 07T DA e 0 D08 T L ) AT R e PRI R, A8 i A e
4T F 45t
M B F R AN, FEA BRI SRS . RN 2 R IEAT, AR
WA S G IR, MNEE AT ADC [ I . 24y A A e 52 i »
U3 3 2 e e 2 B
VERE: TE U AT IR B Ml LA T, A K T ) SRR B 1) 2 3 B P 48
11-20. FM|FHATFIAZE b R H AR
ADCO||CHO||CH1| ||CH1||CH2||CH3| ||CH3||CH4||CH5|
e
Amn| [om [ Joms | [om [Jome [Jo] [ [ ore [ o]
[Tow] L]
AR [ [ B
SRR —NEE NS, 55— AN N i H B, 05 S T 3 A i 0 s 220, 1 (B 11-21.
TEVEA BB FE R HH BT o
11-21. FEFENE#OT R bk HBL
||CHO||CH1| ||CH1||CH2||CH3| ||CH3||CH4||CH5|
ADCO
o]
||CH4||CH5| ||CH5||CH6||CH7| ||CH7||CH8||CH9| -
ADC1 -CH14 KA
JXA it 5k
AR I I -
11.5.9. EAFTRRZ XHAE

I E N ] AR WA SR, NSO AR S S AR P T, IR AR R B . FETE
NFARTERNR , S XEHIRAE, i 11-22. ZEXFBREEFHEBBIEAFS] CHL A CH2 Hilfy
Bz o
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B 11-22. XX K RBIEREBPIENFF] CHL F1 CH2 il

i [ow] [Tev] [ o]

Aoct [ owo | [ cro] I

iere) IR ER -

ieerts E3NED

VENL [
11.6. By

PA A A F R A AT U™ A T

B RN N s TR
B BE A

PR v DA AL T A A5 B R

ADCO. ADCL1 #B# i 2] [7] — A 717 & ISR[18].
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11.7. ADC & 173
ADCO #:ihidi: 0x4001 2400
ADC1 Hihidi: 0x4001 2800
11.7.1. REFFE (ADC_STAT)
bk {w#%: 0x00
SEAifE: 0x0000 0000
%A AT 4 R et 7 (324) Uy v
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
‘ e ‘ STRC I STIC ‘ EOIC I EOC ‘ WDE ‘
rc_w0 rc_w0 rc_w0 rc_w0 rc_w0
IALTRE 2 BiEA
31:5 {R ¥ AR AL
4 STRC W EEk 2 SR EY T
0: FUHEH B I 6
1: FU A B4R
R 0 5 e T U i i A B A
W5 0 15k
3 STIC VENIBIE F T iR &
0: VENBIEHLHEAE TG
0: VENIBIEHEHTIT4H
VEN I IE H L I G s A B A
BH5 0 Ek.
2 EOIC ENA R ERFRE
0: JFEANHAEIEHLER
1: JENAFEHEE TR
P TR N L 30 3 A 460 8 SR T A B Ao
W5 0 15k
1 EOC 2H M 2 bR &
0: HIELHKALS
1. ZHEEHgE
VN ZH BRI U] 25 42 5 448 T ) B A
W45 0 5z ADC_RDATA %7845 % .
0 WDE LR bR &
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0: WAHBIE S

1: FEABHLE T T HEE

e T ADC_WDLT 1 ADC_WDHT 277 a8 ¥ E I BIA I it 8 1, ek
50 &R

11.7.2. &% /748 0 (ADC_CTLO)

HodikfwEs . Ox04
S i{E: 0x0000 0000

%A AT R R (3240) Ui ]

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ R ‘ RWDEN ‘ IWDEN ‘ R | SYNCM[3:0]
w w w

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

‘ DISNUM[2:0] ‘ DISIC ‘ DISRC ‘ ICA ‘ WDSC ‘ SM ‘ EOICIE ‘ WDEIE ‘ EOCIE ‘ WDCHSEL[4:0]
w w w w w w w w w w

BLIALIS, B4 i
31:24 TR WAURFF R ALE
23 RWDEN S =g WE i

0: HUMZE 1%k IE
1. BUWALE A0 fdge

22 IWDEN ENAE T RE
0: JENAE L
1: JFENAE T {ERE

21:20 TR DARFEE AE
19: 16 SYNCM[2: 0] [ERiZ e Wik 23
Xeef; HFia Tk

0000: fh 7t

0001: HIIFFAT+HENIATHA L

0010: FUIUIFFAT+32 F e 21 G A=

0011: JEAIFAT+PIE A A G R

0100: JEANIFAT+E A XA G R

0101: JEAFFATHE

0110: HIMFFATHRLA

0111: PRdiss AR

1000: 18idaz XA

1001: A F b B AR

R {E ADC1 Fl ADC2 HX S AR AN . EFGHRAT, Sl it E &7
H—AEFIFENRN, SSBEDER, EWIEEMRE 2 e FE R
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15:13

12

11

10

4.0

DISNUM[2:0]

DISIC

DISRC

ICA

WDSC

SM

EQOICIE

WDEIE

EOCIE

WDCHSEL[4:0]

B W =X R B 5 B
fi % J BIK e 3 @ TE 2 H A8 % DISNUM[2:0]+1

TEN ) 7
0: VENZH [ K AE Ik
1. R WA R

HUR U2 [ A 2
0: HHIAH e A A 1 E
1. BRI el WUt e

TENA A s e
0: VENH A BRI
1: FENALA Al fE

PR, R T S IE AT AL
0: BEULA T VLT A B IE A 2L
1. B TV BB AT K

EEE{ T 5N
0: FAflt AR L
1. Pt fE

EOIC F1i1difE
0: EOIC ikt
1: EOIC HHfr{life

WDE 7 f# g
0: WDE w2
1: WDE iifase

EOC Wi {#ifE
0: EOC whl¥izk 1
1: EOC wirfiifie

(SR MR piibiERrEEd
00000: ADC i#3
00001: ADC i#i
00010: ADC i#3
00011: ADC ifi
00100: ADC i
00101: ADC i
00110: ADC i
00111: ADC ifi
01000: ADC i
01001: ADC i
01010: ADC i
01011: ADC ifi
01100: ADC iifii
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01101: ADC #i 13
01110: ADC Ei 14
01111: ADC i#i4 15
10000: ADC ik 16
10001: ADC i#id 17
HABELRE
7 : ADCO E@iﬁﬂiﬁ)\ﬁ 16 FMIE 17 7 5EE 2R B AL BAE R Vrerint. ADCL
FIRFU S N EIE 16 FUEIE 17 PERAERE] Vssao  ADC2 FIEFHI N EIE 16 Flil
18 17 WERESIERR Vssao
11.7.3.  =iH|EFFE 1 (ADC_CTLIL)
ik fwAs: 0x08
S A{E: 0x0000 0000
%A A R R IZ T (32400) Vi ]
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ R ‘TSVREN ‘SWRCST‘ SWICST‘ ETERC | ETSRC[2: 0] ‘ TRE. ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ ETEIC l ETSIC[2: 0] ‘ DAL ‘ fRER. ‘ DMA ‘ TR IRSTCLB‘ CLB | CTN ‘ADCON ‘
IALTRE 2 BiE
31: 24 R W ARFF R AL
23 TSVREN ADCO E@i@i; 16 %u 17 fffE
0: ADCO [iliiE 16 F1 17 251k
1: ADCO [#iBiE 16 1 17 ffifs
22 SWRCST RO 2H #3145
% ETSRC 2 111, A B VBN, W BAL, WEE, sBEEITih
Ja, MR AEE.
21 SWICST FENH I,
WS ETSIC & 111, A E VTR iE NS ., BEA, BIHEE, STt
Ja, M mEEE.
20 ETERC FIE I 2 478 i A R
0: FIIU2H &350 ok e 24 11
1o RN ZH Ah s fk o £ E
19: 17 ETSRC[2: 0] FILU) 25 A 50 ik A e

%+ ADCO 5 ADC1:
000: ERTZ$ 0 CHO
001: ERF#% 0 CH1
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16

15

14: 12

11

(3

ETEIC

ETSIC[2: 0]

DAL

010: EHf# 0 CH2
011: EHf# 1 CHL
100: SEIf 4% 2 TRGO
101: JERf#F 3 CH3
110: ik 11/52 8 4% 7 TRGO
111 Rk

%+ ADC2:

000: EHf# 2 CHO
001: EH# 1 CH2
010: EH# 0 CH2
011: EHf#% 7 CHO
100: SEIf#% 7 TRGO
101: JERf#F 4 CHO
110: JERf#F 4 CH2
111 Rk

W AURFFEALAA

TEN AN Ak 5 Ak RE
0: JENHAMR A EE IR
1: JEANHSMER A A e

ENZH AR ik A % 4%
*tF ADCO 5 ADC1:
000: EH#F 0 TRGO
001: w=Af#E 0 CH3
010: EH 7% 1 TRGO
011: EMRF#E 1 CHO
100: ERf#% 2 CH3
101: 4% 3 TRGO
110: k£ 15/5%E 1 28 7 CH3
111 ARl

%} ADC2:

000: 7} 0 TRGO
001: wEAf#E 0 CH3
010: sEMF#% 3 CH2
011: EM#%7 CH1
100: ;EHF#E 7 CH3
101: ENf#% 4 TRGO
110: SEN 3 4 CH3
111 AR
w57

0: FACA BN 55
1: HmA AL 5
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10: 9 {R WAURFEEALE
8 DMA DMA iR fii g

0: DMA i#sR%x
1: DMA i RffifiE

7: 4 {R DR FER A

3 RSTCLB KA
WA BN, ERMETERVIENEZAEEE.
0: RHAETF B WILRILAS IR,
1. RHERFAESRVIMEA LG

2 CLB ADC 1k
1 CTN R 2
0
1

0 ADCON FFiE ADC. ZAL 0L B 1 K FE R 8 I (B 45 R G e iR ADCo iz BA LS,
A ZF A AR A AU HZ AL S, e e
0: ZX1l- ADC &P HJA
1: ffifE ADC

11.7.4.  RFERTEISAE5E 0 (ADC_SAMPTO)

bk Az : 0x0C
HifH: 0x0000 0000

125 1708 PG5 7 (320 Vi i

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

‘ R ‘ SPT17[2:0] ‘ SPT16[2:0] | SPT15[2:1] ‘

w w rw

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

‘ SPT15[0] | SPT14[2:0] SPT13[2:0] ‘ SPT12[2:0] ‘ SPT11[2:0] ‘ SPT10[2:0] ‘
w w w w w w

BLIALI, B P B

31:24 RE AR FFEAE

23:21 SPT17[2:0] %3 SPT10[2:0] /(1 #ik

20:18 SPT16[2:0] %9 SPT10[2:0]f3tiA

17:15 SPT15[2:0] %3 SPT10[2:0] /(1 #ik
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14:12 SPT14[2:0] %3 SPT10[2:0] /(1 #ik
11:9 SPT13[2:0] %% SPT10[2:0]f3tiA
8:6 SPT12[2:0] %3 SPT10[2:0] /(1 ik
5:3 SPT11[2:0] %% SPT10[2:0]f3iA
2:0 SPT10[2:0] T TE SRAL I [R]
000: 1.5 4
001: 7.5 4
010: 13.5 4
011: 28.5 4
100: 41.5 J&3A
101: 55.5 J& ]
110: 71.5 J&H]
111: 239.5 A
11.7.5. SKFERT [R) 57798 1 (ADC_SAMPT1)
bk fmFs: 0x10
S AifE: 0x0000 0000
%A AT A R A iE - (324r) Vi Il
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ TRE I SPT9[2:0] ‘ SPT8[2:0] ‘ SPT7[2:0] ‘ SPT6[2:0] | SPT5[2:1] ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ SPT5[0] | SPT4[2:0] ‘ SPT3[2:0] ‘ SPT2[2:0] ‘ SPT1[2:0] ‘ SPTO[2:0] ‘
AR B4 s TiHA
31:30 RE DR FER AL
29:27 SPT9[2:0] %3 SPTO[2:0]1 4k
26:24 SPT8[2:0] % SPTO[2:0]f3#ik
23:21 SPT7[2:0] %3 SPTO[2:0] 14k
20:18 SPT6[2:0] %3 SPTO[2:0]f3#iA
17:15 SPT5[2:0] %3 SPTO[2:0]1I 4k
14:12 SPT4[2:0] %3 SPTO[2:0]f3#iA
11:9 SPT3[2:0] %3 SPTO[2:0]1I 4k
8:6 SPT2[2:0] %3 SPTO[2:0]f3tik
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5:3 SPT2[2:0] %% SPTO[2:0]f1##id
2:0 SPTO0[2:0] JETE SRR I (1)

000: 1.5 A

001: 7.5 A

010: 13.5 A
011: 28.5 A
100: 41.5 i
101: 55.5 &
110: 71.5
111: 239.5 i

11.7.6.  ENBEEHEWBEFFE x (ADC_IOFFX) (x=0..3)

il f#%: 0x14+0x4*x,(x=0..3)
S Ai{E: 0x0000 0000

N

A A R AETL 7 (3200) Vi Al

31 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 0
‘ P IOFF[11:0]

w

REILI, £ TiEA
31:12 frE DR FF AL
11:0 IOFF[11:0] ENIBIE x I Im A

L N BB, X BT T TR GG F B o 2 A . R4 T
PAZE ADC_IDATAX Zifrashiz .

11.7.7. BIHEBREFHFSS (ADC_WDHT)

- fmFs: 0x24
HA7E: 0x0000 OFFF

AR R AETL T (32160) Vi )

g

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ TR
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
‘ TR WDHT[11:0]
w
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VALTRE £ PiEH
31:12 R DR FER A
11:0 WDHT[11:0] WA T4 e BB
XLy ST AERUE 1A = A
11.7.8. EFITHRR{ESFFEE (ADC_WDLT)
Wbk {w#%: 0x28
S Aifl: 0x0000 0000
%517 28 R 6% 7 (3240) Vi 1)
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
‘ 15 WDLT[11:0]
IALTRE 2 BiEA
31:12 {R ¥ AR AL
11:.0 WDLT[11:0] R T IR B
XA 5 ST RERLE 1 AR BRI -
11.7.9. L 751 #7728 0 (ADC_RSQO)
otk fwF%: 0x2C
HA{E: 0x0000 0000
1% AT 88 R AE4% 7 (324) Uy In]
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ 1RE RL[3:0] | RSQ15[4:1]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ RSQ15[0] ‘ RSQ14[4:0] RSQ13[4:0] ‘ RSQ12[4:0]
LI, LR |
31:24 ] DAURFR AL
23:20 RL[3:0] F T8 7 51

FOR U JeE T P 8 1) o ) PR TE % H O RL[3:0]+1
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19:15 RSQ15[4:0] %3 RSQO[4:0] /1 H ik
14:10 RSQ14[4:0] %% RSQO[4:0] /K
9:5 RSQ13[4:0] 23 RSQO[4:0] I H ik
4:0 RSQ12[4:0] %% RSQO[4:0] ik
11.7.10. #MNFFIFHFEE L (ADC_RSQ1)
Mk fmFs: 0x30
HAifE: 0x0000 0000
1% AT 4 R A% 7 (324) Uy v
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ R ‘ RSQ11[4:0] ‘ RSQ10[4:0] ’ RSQ9[4:1]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ RSQ9[0] ‘ RSQ8[4:0] ‘ RSQ7[4:0] ‘ RSQ6[4:0]
BB, L2 PiEH
31:30 {R ¥ AR AL
29:25 RSQ11[4:0] %3 RSQO[4:0] itk
24:20 RSQ10[4:0] %3 RSQO[4:0] /I Hik
19:15 RSQ9[4:0] %9 RSQO[4:0]H itk
14:10 RSQ8[4:0] %3 RSQO[4:0] I Hik
9:5 RSQ7[4:0] %9 RSQO[4:0] itk
4:0 RSQ6[4:0] %3 RSQO[4:0] /I Hik
11.7.11.  HN)FFIFFEE 2 (ADC_RSQ2)
otk fwF%: Ox34
EAifE: 0x0000 0000
%A AT R A (3240) Ui ]
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
’ TRE ‘ RSQ5[4:0] ’ RSQ4[4:0] ’ RSQ3[4:1]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ RSQ3[0] ‘ RSQ2[4:0] ‘ RSQ1[4:0] ‘ RSQO[4:0]
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PLIBLI, e B

31:30 TRE DARFERAE

29:25 RSQ5[4:0] %% RSQO[4:0]13thik

24:20 RSQ4[4:0] 2% RSQO[4:0] ik

19:15 RSQ3[4:0] %% RSQO[4:0]13thik

14:10 RSQ2[4:0] 2% RSQO[4:0] ik

9:5 RSQ1[4:0] %% RSQO[4:0]13thik

4:0 RSQO[4:0] TMIEH S (0..17) 5K LA R B M A 55 n /N4 )i i

11.7.12. EARFFIFESR (ADC_ISQ)

Huhk{mFs: 0x38
HfifE: 0x0000 0000

A AT o R RET% 7 (324r) V7 7]

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

‘ 1Red ‘ IL[1:0] | 1SQ3[4:1]
w w

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ 1SQ3[0] ‘ 1SQ2[4:0] 1SQ1[4:0] ‘ 1SQO[4:0]

rw w w w
BLINL IR 4R |
31:22 R AR FFE AL
21:20 IL[1:0] VENEIE K

NS MIEES H N IL[1:0]+1.
19:15 ISQ3[4:0] %9 1SQO[4:0] 3tk
14:10 1SQ2[4:0] %3 |SQO[4:0] I Hik
9:5 ISQ1[4:0] %9 1SQO[4:0] 3tk

4:0 ISQO[4:0] BIEYR5(0..17) 5 NI LA RIEBE N BT EE n AN FeHe 185
AR B F SR, W3 ILLO0KERE 4, HEEE S (4-I1L[1:0]-
1) JFiR.
IL N T T8 2 T
ISQO >> [SQ1 >> ISQ2 >> 1SQ3
ISQ1 >> ISQ2 >> I1SQ3
1 1ISQ2 >> 1SQ3
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0 1SQ3
11.7.13.  FEAFIHEEFHFEE x (ADC_IDATAX) (x=0..3)
Hiht A% : O0x3C + 0x4*x,(x=0..3)
S A{E: 0x0000 0000
LT Ay A EIE T (324r) U Ir)
31 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 0
‘ IDATAN[15:0]
BB, £ PiEH
31:16 1R DR FEEAE
15:0 IDATAN[15:0] FENE R n
XA TN RIE R ], ik,
11.7.14. UK EFFEE (ADC_RDATA)
Mtk fiAe: 0x4C
S AifE: 0x0000 0000
B AT A RIL T (324r) Vi 1)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
ADC1RDTR[15:0]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RDATA[15:0]
BLIALIR B PiBH
31:16 ADCIRDTR[15:0]  ADCL HH I3 i %4
ADCO: 7EFEBHAT, X &% ADCL K HLE I8 HE
ADC1 1 ADC2: XAk fdi .
15:0 RDATA[15:0] U] 368 T A
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11.7.15. R EEEGIFFS (ADC_OVSAMPCTL)
HiikfmFs: 0x80
HAifE: 0x0000 0000
1% F A RO BE T (324L) V7 17
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
‘ TRE DRES[1: 0] fRE ‘ TOVS ‘ OVSSI[3: 0] OVSR[2: 0] | ] ‘ OVSEN ‘
Rw w w w w
BB, L2 PiEH
31:14 fREE AR AL
13:12 DRES[1: 0] ADC 47y #i %
00: 12 £
01: 10 fr
10: 8 fir
11: 6 £
11:10 {R ¥ AR AL
9 TOVS i 2 oL R R A
AN I A R
0: & — AR JE ESPAT LR AR IEIE T £
L ST SRAFEIE I RRIR FE A R B — bR, AR R IR AE R (OVSR[2:0])
VER: ¥4 ADCON= O It A fo ¥R 5 1% AL (7 5 I 4 IE A2 HEAT).
8:5 OVSS[3:0] TR AL
AN I A R
0000: ASFEhi
0001: #2147
0010: #£ 2 fif
0011: # 3 fir
0100: # 4 £
0101: # 5 £
0110: # 6 fiL
0111: # 7 1u
1000: 7% 8 fii
HAbIRE
VER: 24 ADCON=0 W A4 Fo ¥ 5 1% A7 (1 52 7% 8 R ELEBET).
4:2 OVSR[2:0] JUBD
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3

OVSEN

TRLEAT 5E ST RERAEER KRN

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

2X
4x
8x
16x
32x
64x
128x
256x

R ADCON=0 W A FoVF 5 A (12 V3 A S 4 IEE BEAT)

W IRFFEALAA

I PERAE A BE
AL I B AN B R

0: i

JERFERRE

1. R PERAEERE
VERE 24 ADCON=0 I 87 U ¥ 5 % Ar (W 5 A e i IE A 314 T).

178



e

GigaDevice

GD32VF103 H ) Tt

12.

12.1.

12.2.

HEgEEE: (DAC)

(M)

BT I WA T LICRE 12 57 i) 807 Sl F 48 a A A 5| A0 fr) i s o o K mT LR 8 iz ek
12 fAEa, XS Frech R TR, HAERE T AN AR, DMA TR S e A\ i B HdfE

FE%a HH HUE IR, 7T LA DAC it 220 DXOR 3RS B8 =i R SR Bl g

P4~ DAC w] DU 7 B 5 & TAE .

FEAHE

12 fror s, BOE Ao 6 55 30f X 5
FFANEIE T DMALBE;

[F) 2 B e 46 5

AN A fid R B

AT 1) PR R X

MINZHHE, VREF+;

M 7 304 A R (L SFR I 75 A 2 M = A I A A 3 5
WDACH: KA

AJ12-1. DAC ZHHEA N DAC HI4EMIHER, ZF12-1. DAC F/AFAH T 5| IfEA .

& 12-1. DAC Z5HHER]

DACHE IR 7788
Y

DTSELX[2:0]

DBOFFx

TIMER5_TRGO
TIMER7_TRGO
TIMER6_TRGO
TIMER4_TRGO

DDMA ENx
DTENX
DMA requestx
DWBWx[3:0]
DWMx[1:0]

TIMER1_TRGO

TIMER3_TRGO
Yvy A\

exTie [ H

#HZE |~ box

DHx i: 12-bit

12-bit

12-bi

DAC

N
Dl

]pAc_ouTx

vaaa

vssAa L]
+439A

HE. AT, TIMER7_TRGOfil X # TIMER2_TRGOM #
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# 12-1. DAC 5|4
LR £ f55RH
Vooa e N, ML IR
Vssa RO, YR b N, AL E YR
DAC & 5,
VReF+ Bk N, BRILIESEHEE
2.4V £ Vrer+ < VopA
DAC_OUTXx DACX B4 H B S 5
Effifit DAC BT, GPIO O (PA4 Xf5 DACO, PAS Xt DAC1) M E NI .
12.3. Thee i iy
12.3.1. DAC f#i gk

12.3.2.

12.3.3.

12.3.4.

¥ DAC_CTL #f7# 1) DENx A7 8 1 nJLlZ5 DAC LHL, FFE tWAKEUP I [i]>K 5 2B 4L
DAC s,

DAC #Hi &

N T AR YT, AR B SN IZ ORI DU T SRS 13K, 1> DAC HRHL N £ 5R
JT AN R X

X AN HH 22 P X BRI O T A SR B3 BT, $ = kash R /o, nT L@ % & DAC_CTL #F
7941 DBOFFx {73k %4 .

DAC B &

XF 12 £ DAC fRFEF¥#E (DACx_DH), W LLE T DACx_R12DH. DACx_L12DH Al
DACx_R8DH H IAF & — A ZF A7 48 5 AN H R IC & - S8l 9 % 21 DACx_R8DH & 4725 1
R 8 s A A2 PR BCE Y, 4 AR 8 e s &N 0,

DAC fii R

Hid % E DAC_CTL #fFas DTENX Ak EE DAC #hBfilik . fi &80T LAiEIE DAC_CTL
ZA7 b DTSELX A7 kb4, £ 12-2. DAC SFE8 LT~ -

R 12-2. DAC sl

DTSELX[2:0] i YR fi R 2R A
000 TIMER5_TRGO
001 TIMER2_TRGO
010 TIMER6_TRGO N N

P 1A

011 TIMER4_TRGO
100 TIMER1_TRGO
101 TIMER3_TRGO
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12.3.5.

12.3.6.

DTSELXx[2:0] fill YR fil R R HY
110 EXTI9 AN SER=2
111 SWTRIG Aok

TIMERX_TRGO {5 5 72& H & I 23 42 51, i 4 44 fi & 2 Jl ik 152 B DAC_SWT 257  SWTRX
KA R

DAC ##t

WERAERE T il Glid % & DAC_CTL 2225 DTENX £i7), M5 CL4 ik £ 1 fil & 45,
DAC fRF%#F (DACx_DH) &% # %] DAC Hiif H 7 /7% (DACx_DO). #HMl, 1EAME
fi R ERERITS LT, DAC 15585 (DACX_DH) £ H &%) DAC $uditm th 25 17 4%
(DACx_DO).

24 DAC REF$IE (DACX_DH) In# 2| DACx_DO ZAfash), 43T tserrune B 812 f5, A4
HARRA R, tserrune IIME 5 HLYE B RIS A S H 7 480 5K

DAC B

AR T 2T DB RS N #L E DAC Syt EidE . LFSR MR A = ik . e s et AT DLE
i DAC_CTL Zif7-#% 1) DWMX A KBTS . M= iiEE vl LUl BC B DAC_CTL #7451
DAC M 4758 (DWBWX) 7R T E .

LFSR M50 7F DAC & H @A — AR SRR AL 5 47 2% (LFSR). fEHA 0T, LFSR
{85 DACx_DH fEAINSG, #%5 ANF| DAC HiEfi i &7 /E4s (DACx_DO). X4 &K DAC

WAL BN T 12 1, LFSR B LFSR 2547 4 ik DWBWx iz, DWBWx fith7E |
ASBEE LFSR R4

A 12-2. DAC LFSR #Hi:

XOR < <
«—
XlZ XG X4 X xO
A

ﬂﬂﬂ
12i

NOR

= EiE. =MANEMS DACX DH EMINE, #5 NF DAC 4k &7 5
(DACXx_DO). Z=MPIE{ERI&/MEN 0, HKXIE N(2<<DWBWX)-1.
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& 12-3. DAC = M A BB %
(2<<DWBWXx)-1 +
DACx_DHfi
DACx_DHI#
12.3.7. DAC #mHHEE
DAC 5| i _E R H rE T B T R T A EE R
DAC ytput=Vrer+ "DAC_DO/4096 (12-1)
B N L I St B AR A LR, S YE N O B Veer+o
12.3.8. DMA &K
FEAME i R AT RERIIE LR, @i % B DAC_CTL 21724 1) DDMAENX A7k f# it DMA 53K . 4
A AN b R B OR AR AD =4 —A DMA 3R,
12.3.9. DAC R

P DAC R TAERS, N7 7E%RE e N A e B B A 26715 58, P91~ DAC W] IKGTC B N
kR, E3F K t, DACx_DH #1 DACX_DO A ¥ 7] IRF % 58 35

A 3 NS T ng DACx_DH HME, 437l/2: DACC_R8DH. DACC_R12DH #i
DACC_L12DH. RV g i 25 A7 4 K SEEL R B I 4 DAC.

MRS T AN E R BT, IS DAC BEHL) DTENX S #8M #% B . DTSELO il DTSELL £ i 4
fic B AAH R A

ffife 7 DMA DfeRt, (X DDMAENX A7 i1 —Ar S B AT .
Mg 7 A ARG 75 437 9 AT AR A A5 P 175 0 P B D A ) AR [+
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12.4. DAC #F1Ea%
DAC H:Hhhik: 0x4000 7400
12.4.1. 7SS (DAC_CTL)
HiikfmFs: 0x00
HAifE: 0x0000 0000
%A AT A R e (32 £r) i 1n]
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ R ‘DDMAENl‘ DWBW1[3:0] ‘ DWM1[1:0] ‘ DTSEL1[2:0] ‘ DTEN1 ‘DBOFF1| DEN1 |
w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ R ‘DDMAENO‘ DWBWO0[3:0] ‘ DWMO[1:0] ‘ DTSELO[2:0] ‘ DTENO ‘DBOFFO| DENO |
w w w w w w w
BB, L2 Eiiipn)
31:29 fREE AR AL
28 DDMAEN1 DAC1 DMA fiifi
0: DAC1 DMA #ix 2k fE
1: DAC1 DMA #ix{f#fE
27:24 DWBW1[3:0] DACL W it {7 %
XU HEE T DACL HIMEFE S S A% . LFSR M tial T, IXLefr R A Gl
LFSR [fii[n-1,0]; =MEEFHERT, XM RR=AFEEEAR<<(1-1))-1. HHF,
N AN A A B
0000: AR SHIM TN 1
0001: WIS SMNLTE N 2
0010: WSS MALTE N 3
0011: WL ST MINTE N 4
0100: WIS SMALTE NS
0101: WIS SMALTE N 6
0110: I G ZHIN TN 7
0111: WHESHIALTE N 8
1000: WIRESMAI TN 9
1001: HHEESHINM TN 10
1010: WRAE FHINLTE N 11
21011: WHRESIALTE N 12
23:22 DWM1[1:0] DACY M7 X

IXEEATFEE T A DACL #haffih & AE(DTEN1=1) 15 % T, DACL (g s i i)

bk

00: WA KRS
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01: LFSR Mz
Ix; =

21:19 DTSEL1[2:0] DAC1 fih 2 1%
XA T/ DACL MMl & A BE(DTENL=1) {5 T, DACT #hsflz ik $ .
000: Timer 5 TRGO
001: Timer 2 TRGO
010: Timer 6 TRGO
011: Timer 4 TRGO
100: Timer 1 TRGO
101: Timer 3 TRGO
110: AMEBHIETZL 9
111 #ApFfbR

18 DTEN1 DAC1 fi K ffi &
0: DACI fih Kk 2ft
1: DACL fph RAtifie

17 DBOFF1 DACL % H g2 X K 1]
0: DACL ¥ X4T7F, UIRRMHH P, $RmIkshhe
1: DACL #rH 22 X 14

16 DEN1 DAC1 fiif
0: DAC1 %fg
1: DACL f#ifig

15:13 PR WA RFE R AAE

12 DDMAENO DACO DMA fiifig
0: DACO DMA 2k fig
1: DACO DMA = 1difE

11:8 DWBWO[3:0] DACO W 5 38t {7 %%
IXEAIEE T DACO MR (55 A% . LFSR MRl R, XL RRm A BRill
LFSR fIfi[n-1,0]; =AM AT, XA RN = ABIRME N (2<<(n-1))-1. HH,
WS VAT
0000: K Z T A 1
0001: VEJEAS 5 MINL TN 2
0010: EHAE TN HA 3
0011: EHRAESHINLE N 4
0100: EHAEZ A H A5
0101: EHE SN HA 6
0110: B SHINI BN 7
0111: HIBAESHIALTE N 8
1000: WRAESMAITEAR 9
1001: WIRAESHIAL%EH 10
1010: W ESMAI%E R 11
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7:6

5:3

12.4.2.

31

DWMO[1:0]

DTSELO[2:0]

DTENO

DBOFFO

DENO

21011: WHRESHIALTE N 12

DACO M i 2

XA E T AE DACO AhEfil % 3 A5 (DTENO=1) 1540, DACO [ R =)
.

00: IR UK RE

01: LFSR M

Ix: = ffM AR

DACO fih % 1% 4%

XUEAL ] T7E DACO Ahfi % i BE(DTENO=1) (115 T, DACO #Mi il ik % .
000: Timer 5 TRGO

001: Timer 2 TRGO

010: Timer 6 TRGO

011: Timer 4 TRGO

100: Timer 1 TRGO

101: Timer 3 TRGO

110: 4MEBHHTLZR 9

111 Rk

DACO fili ¥ g
0: DACO fifik
1: DACO fil & fH

DACO #iy H 22 [X 5% 4]
0: DACO ¥t ZZ i X4THF, UABREHH DT, REIKsRE N
1: DACO i Hi i [X 2% 14

DACO {#fE
0: DACO %kfg
1: DACO f§ifi&

B R FFE (DAC_SWT)

Hudkfw#s . 0x04

HifH: 0x0000 0000

175 1748 W T (32 R i )

30 29 28 27

26 25 24 23 22 21 20 19 18 17 16

PREd |

15

14 13 12 11

10 9 8 7 6 5 4 3 2 1 0

fRH ‘ SWTR1 | SWTRO |

AL/

B2

w w

R
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31:2 R DR FER A
1 SWTR1 DAC1 ¥fifik e, HAEAERR
0: Ak K ie
1: SRR
0 SWTRO DACO bk, HAELFERR

0: Hfifih 2k hE
1: BRAFAAERE

12.4.3. DACO 12 fr A% #E RiF & 74 (DACO_R12DH)

HodikfwE% . 0x08
HfifE: 0x0000 0000

217 s HAe (32 Ar) i 1)

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
‘ 15 DACO_DHI[11:0]
LI, 2 R
31:12 R AR FFE AL
11:0 DACO_DHI[11:0] DACO 12 fir 47 4 5+ $ ¥
XA HEE T AR B DACO ##t
12.4.4. DACO 12 fr e X+ R RiF&F 74 (DACO_L12DH)
Mk fwFs: 0x0C
HA{E: 0x0000 0000
1B AT A A BEA% (32 5) Vi 1A
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
‘ DACO_DH[11:0] R
ALITRE LR R
31:16 R DAURFFIE AL
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15:4 DACO_DH[11:0] DACO 12 7 72 % 55 #e ¥
XEf7 48 T K DACO ##k .
3:0 ngee) VIR AL
12.4.5. DACO 8 fLaAXFEIE R R & A4 (DACO_R8DH)
Wbk {w#%: 0x10
HA7fE: 0x0000 0000
%A AT R ORI (32 Ar) Vs n)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ fRER
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ 1R DACO_DH[7:0]
BB, L2 Eiiip)
31:8 R AR FEEALE
7:0 DACO_DH[7:0] DACO 8 {47 %t 7 48
XL HEE T BRI 8 A dn A S K B DACO Bk .
12.4.6.

31

DAC1 12 frE X HE R FF & 7% (DAC1_R12DH)

Huhikffs: Ox14
S A{E: 0x0000 0000

12 17 4% PR 1 (32 ) i il

XA IEE T HHE ¥ B DACL ¥4,

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

‘ TR

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ R DAC1_DH[11:0]

w

BLIALIR B4 s iR
31:12 R DR FFE AL
11:0 DAC1_DH[11:0] DACL 12 {45 55 Hdin
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Mk A% : 0x20
HifH: 0x0000 0000

12 AT 88 R g% (32 f7) Vi Il

0

El

GigaDevice GD32VF103 A ) Fit
12.4.7. DAC1 12 fr e F#IERIFHFFH (DACL_L12DH)
HodikfmF%: 0x18
S A{E: 0x0000 0000
Z AR R B % (32 fir) Ui Il
31 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 0
‘ DAC1_DHI[11:0] R
PLINLIB, 2 R
31:16 RE W EALE
15:4 DAC1_DH[11:0] DAC1 12 fi /= 5 55 4
XA R T T HE K B DACL 4%
3:0 e W EALE
12.4.8. DAC1 8 fLE X FHE R F#r73% (DAC1_R8DH)
Hubk{RFs: 0x1C
S Ai{E: 0x0000 0000
%A AT A RRIE (32 An) Yy i)
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
‘ 1RE DAC1_DH[7:0]
PLINLIR, b S R
31:8 RE AR FFEAE
7:0 DAC1_DH[7:0] DACL 8 {455t 4%
XA R T AR 8 ALfk A K B DACT # 4t
12.4.9. DAC FHEER 12 i FHIERIFHFF2 (DACC_RI12DH)
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ R ‘ DAC1_DH[11:0]

w

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ R ‘ DACO_DH[11:0]
LI, SR R
31:28 3] VRS AL
27:16 DAC1_DH[11:0] DAC1 12 fir A7 4 5 $ s

XA HEE T HdE ¥ B DACL ##t

15:12 {R ¥ AR AR AL
11:0 DACO_DH[11:0] DACO 12 A7 5t 55 5

IRLEAIIRE T HHFs B DACO Feffe

12.4.10. DAC FH R 12 AL AN FHIERIFEFFE (DACC_L12DH)
Witk fwA%: 0x24
HAi{E: 0x0000 0000
LT ATy A AEAR (32 £55) Vi 7]
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ DAC1_DH[11:0] ‘ TR e
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ DACO_DH[11:0] ‘ TR e
AR &R iR
31:20 DAC1_DH[11:0] DAC1 12 o 72 %} 55 # s
LN HEE T HHE R H DACL .
19:16 RE AR FER AL
15:4 DACO_DH[11:0] DACO 12 v e % 55 H ¥
LN HEE T B R DACO ek
3:0 RE AR FFE A E
12.4.11. DAC K 8 A AN FHIERFFATFE (DACC_R8DH)

Mk fAe: 0x28
HifH: 0x0000 0000
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AT R REIE (32 L)V i)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ 1Re
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ DAC1_DH [7:0] DACO_DH [7:0]
PLIALIS, 2 iR
31:16 RE AR FFE A
15:8 DAC1_DH[7:0] DACL1 8 A%t 54
XA HRE T R 1) 8 i =i AUk i DACL $4.
7:0 DACO_DH[7:0] DACO 8 {7455t 5 545
XA R T HAR I 8 A AT UKt DACO k.
12.4.12. DACO ¥i#E#H %73 (DACO_DO)
il fw#: 0x2C
S A{E: 0x0000 0000
LT ATy A AEAR (32 £55) Vi 7]
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
‘ e DACO_DO [11:0]
BLIALIS, 2% Ei:23%
31:12 frE WAURFE R ALE
11:0 DACO_DO [11:0] DACO ##f
IXEfr oy R, 77k B DACO H# F%E
12.4.13. DAC1 #EHHaF# (DACL_DO)
Hihk % : 0x30
S AifE: 0x0000 0000
%A AT A RRIE (32 A1) V7 i)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
i
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
R DAC1_DO [11:0]
LI, LR Eiipny
31:12 3] VIR AL
11:0 DAC1_DO [11:0] DAC1 #ii i

X7y R, 4% d DACL B %dE .
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13.

13.1.

13.1.1.

13.1.2.

13.1.8.

BITAERE (WDGT)

FIVER 2 (WDGT) 2&— ANl B, AR W s S 8 R gl . B Bf
PANE T I E I 38 ST E T T E R 28 (FWDGT) M D& T ER 28 (WWDGT). &
A8 R G, FRERAL T 1R & ) 22 A 7K FORS T A R TRD 928 1o N 1000 2 B 38 0 A2 FH SR A o 3
AP WA e 1) S

B 5 I 2 ST EUE A B T ORI T TR G, 2k — AN E AL T & DA T e i
BORUL, 27— AN o A0 HE B AR LE VAR A B T A R I S I R RS T pAER R
T

MILETIHERS (FWDGT)

fai S

WAL [ IH) S B 3% (FWDGT) A AL (1 £ 8 (IRCA0K) o PRIIL A £ B AR 2L T, e ATh AR R
TRFFTARRDS, ZARHE S T HZSLIE HTHRS B R A s & .

R N R T SRR R 0, BOLE T AN R AL ERESOLE T A A A S
DRI Th BE AT LAIRE S 75 47 2% B (EL R A A B B B 2

FERNE

H AT 1207 13 T T s

WERFE T I I A A RE, R4 218 T i Eas M{ES 2O 7 A R B AL

ASZIR B, RTINS A A I B e () G AR LA J3E R A 2K ) A7 g A 5
ML T I N SR A, AT DLRIORAZ il 75 48 b A i B 38 sh 3L 11 E I 2%
A LABC B AL T 58 I 2 7 R R T e P bl gk T A .

TheeHR

MATE TV E B B — A 8 I A —A 12 A1) R I 58 . 55 F13-1. M
LE [ TH RS FFE A AL [ 1M E IR 8% T RERE B .
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B 13-1. BhSLF TS 5E IS HE B

IRAS: PUD

T

IRCAOK 5| mspsis | 1207 F il 0
/4/8...256 Hem
7 =54 o
S | [P— o

M35 1 7 2 (FWDGT_CTL)E OXCCCC nJ DL B ML & 1 e i 8, tHEss FFaa ™~ it
o HitHaic # 0x000, FAE—RE L.

FEATART IS5 [ 42 1) 27 A7 25 (FWDGT _CTL) 5 OXAAAA # AT DL B4R 1+ 4 2%, F R 3 k5 T
FWDGT_RLD Ziff#f. 20T AR TR THEUE L 2] 0X000 2 f/if o] LLid ik B 2 4 0 H 28 ke fH
1IEE TR ER 28 207 .

RAEE T 77 Th T OT 1 “BEAEE T E I 257 ThRg, B AAE B B 1100 5 I 2wt g B 30
197 N T 8REAL, A ROZAETHEARA 2] 0x000 2 A B3 TH s -

FWDGT_PSC #4723l FWDGT_RLD #7258 5 IR ThRE . 155 B 2iX Lo a5 /7 2% 2 /1,
i 425 0x5555 F| =i /7@ (FWDGT_CTL) . 5 HABAT (B 2142 i) 27 47 4% ot 2 PR 3l
IR EE 25 ARSI BRI . T4 75 A7 2 (FWDGT_PSC) B #3427 47 23 (FWDGT_RLD) &
Hii, FWDGT_STAT Z 47 a5 MPIRES LN iZ 4 E 1.

WIRAE MCU iR BEE ) FWDGT_HOLD £ 0, Bif# RISC-V WAZ A% 1 (AR T) il
SLE TR EN 2R TAE. 0% FWDGT_HOLD fitkE 1, BharE 110 5E i 25 7E A =X
TEIETAE.

R 13-1. LB TIHEN SR7E 40kHz (IRCAOK) R FIR /N B A 3

HAMES | PSC[2 Ok B/ (ms) BOKHEA (ms)
RLD[11:0]=0x000 RLD[11:0]=0xFFF
1/4 000 0.1 409.6
1/8 001 0.2 819.2
1/16 010 0.4 1638.4
1/32 011 0.8 3276.8
1/64 100 1.6 6553.6
1/128 101 3.2 13107.2
1/256 110 or 111 6.4 26214.4

AL IRCAOK AL HE AT A A ST 75 11400 5 I b I S A 1 o

HE:
B X AT A FIGD32VFI03 R 41 F, JHAT E R Mreload ¥ E 2 f5, s EL Bk
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deepsleep/standby i, WZLEE B3 E, fEreloadfii 4 [ deepsleep/standbyféi X
A (3MLA L) IRCA0K clock AR .

B 5% GD32VF103 & 415 Ay 43 X FWDGT 47 52 8- 1E 5, I MCU 75 37 B i3 A
deepsleep/standbyt% s, 7 EARUEIX I 26454 2 7] 22 /b B 45 100us i 18] B -

B i GD32VF103 #4518 f, B E AMCURRAE R, HEFE S IR A 11, simid
A B AT IR AR S R REE T 1.
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13.1.4. FWDGT &FF5%
FWDGT Z#idk: 0x4000 3000
B &R (FWDGT_CTL)
HuhbfF%: 0x00
HA7fE: 0x0000 0000
AR AR DA (16 A1) B (32 K1) i)
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
‘ CMD[15:0]
IALRE L2 PiEH
31:16 R AR FEEALE
15:0 CMD[15:0] RAE, 5 AARHE R4 A 1 D6
0x5555: S<HIFWDGT_PSC. FWDGT_RLDE {47
OXCCCC: FFaM i 1M 23 it 5as. tHEuRz|on =4 5 47
OXAAAA: FAEF T4
Wi MEFEa: (FWDGT_PSC)
Mk fi#e: 0x04
HA{E: 0x0000 0000
LIRS Dk (16 f) B (32 fi1) iml
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
‘ 1R PSC[2:0]
WAL= £ |
31:3 R DAURFR AL
2:0 PSC[2:0] PUSTF T E B 25 T STE B . B IX e 2 AT BB MIFWDGT_CTLH A 445

0x55552: [ 5 R4, FEE XM EFAHIIEHE T, FWDGT_STATE f£ 4 IPUDAL#E
B, SRRSO A AR R E AR TR .

000: 1/4

001: 1/8
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010: 1/16

011: 1/32

100: 1/64

101: 1/128

110: 1/256

111: 1/256

QSRS 5 B LA TR A AR KL, SR B AU 2 BT 245 SIPUDAL AR 0. S8
TR A e, RS FRERAT Z BT A 2 SR PUD I BEE % -

BEREFFHAR (FWDGT_RLD)

ik fmFe: 0x08
S Aif: 0x0000 OFFF

ZHFERA LR (16 A1) BT (32 60) il

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
17-H RLD [11:0]
LIRS 2R i
31:12 R DR FF AL
11:0 RLD[11:0] FSLE T I E R B B G M, 1) FWDGT_CTL 217285 A\ OXAAAA [,

TXAME 24 TR BT T4 I A R

XN SR ThEE . EEIX LN 2 fT 10 FWDGT_CTL FA7F#:H S 0x5555. 1L
ME XN FARALFEF, FWDGT_STAT #/7#4+H RUD i B 1, MILZFfFEaEH
TP A AT 0 2 TG R

U SR 7 A LA A, SO N B 2 AT 2% B RUD A 0. FEBT
THEMEAES, ERRELEIIT Z BT A B 5ERE RUD EHHE % .

REFEFER (FWDGT_STAT)

Mtk fAE: 0x0C
Hi{H: 0x0000 0000

LA DL (16 1) Bl (32 fi1) Vi)

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

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
e ‘ RUD ‘ PUD |
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VALTRE LR PiEH

31:2 {R ¥ DR FER A

1 RUD PRST A T IA 2 I 38 AU RS B T
FWDGT_RLD %7728 5#/En, AL E 1, i iE FWDGT_RLD &7 2% W EfT
(AT o SALAE FWDGT_RLD 257723 5 9 /F 52 i e i i 75 2 .

0 PUD ST T 1100 52 B A 43 AT S

FWDGT_PSC #1748 SHAER, ZAsE 1, LI EiE FWDGT_PSC A7 2 HIME
FME SR TR . ZAE FWDGT _PSC 27 47 58 B W5 /R 52 UG B TS 2.
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13.2.

13.2.1.

13.2.2.

13.2.3.

BOFRTIMERZE (WWDGT)

il

T A T 52 25 (WWDGT) K I H R i e S R el 0 V& TV E N80T R A
7 AL R T B R TR o THEUE L B OX3F B 277 A AL (CNT6] AL 0). 7ETHEAR
THEUE L B 6 AR B 0T, TH B RS e P AR AL . DR e A 7 A 25 72 A X TA] A BE
Wit s . wWHAE TV E R 82 TR TH UL B 040 B8 28 THAUE A B & 1 35 4745 2 BT
Wit sy, W E R AR R, W R A RE b T s 2 A

B T E I SR Bt th APBL I B o3 BT OR B 1 11000 5 I 438 T 5 ZERE A T (14
.

FERNE

B ARFETAE AT RN O R
B CYEOETIAERRS, ARSI = A
- RS IA B OX3FI PR A B A 5
- TR E R T DS AR IE R, SRS e AR S AL
B RATMREE P T(EWI): WRE T VE R BT, hriEe, T EUE L $0x40803E 78 T HUE
IRFE T FF A7 2% 2 10 5 HT T EREs B i 2= A= e g
AT DAL B & VE [0 € I 38 7R R a0 N B i R 4k s T .

TheeHR

W E LA T4 E I 238 B8 O WWDGT _CTL #4725 WDGTEN 78 1), i1#{liA%] Ox3F
(P P2 A R AL(CNTBI 4TS 0)o BRRTE VA B 6 N A7 2 E 2 10, EH o
B,

& 13-2. HOF e ER

PCLK1/4096 R TR EL
> 11/2/4/8
WDGTEN B 7t seeNT | CNTIBI=0 o g

\ CNT>WIN

& HWIN / } i
Write WWDGT_CTL

R JEE T E R &R S A R . BT BAle) WWDGT_CTL 1) WDGTEN 5 1 JF/E &
1A I 28 o B VG T I I 24T TR 5, TR G 240, THES il B 1B B 1% K T Ox3F,
A2 B CNT[6]ALS % 4% & 1. CNT[S:0]¢R & T ¥ I e 8] 1) e R AT BR B 1] o T4 1)
JRH LT APBL BRI T4 41 8% (WWDGT _CFG Z5/7 4% 1) PSC[1:0]1%).

e B 27 745 (WWDGT_CFG)H ] WIN[6:0167 ke & B . i3 E T oE, A
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KT Ox3F iy fize, EEAEEm) T~ oHHss vy DLk G S A, A A FL A I e AT SN = 51 2
B

X WWDGT_CFG #1741 EWIE A28 1 7] LMERE42 Al e rh Wr(EWI), 41H3UEXF] 0x40
BCHTE VB IA B 5 O 2547 8% 2 A0 S0 B VT 08 I i e a2 = A= o [ s R AR A S P A DT IR 55
FEF (ISR) K fith 2 5 52 AT 9 (B 43845 BREAR 1E3%) » SR A BT B A i 1) IR DA A B F AL 11
B 0 R B AR - b Ah, 7E ISR AR AR T DA 2 T A R S B M R AR A S . TEIX P
BUF, E T8 I AT AN 2 E A H R T U T e T .

B WWDGT_STAT %947 2410 EWIF 75 0 7] L& EWI .

A 13-3. HOFEI ISR 2367 E

CNTI6:0]
A

Start
OX7F Write CNT Start

WIN 1 ...........
]
]
O0x3F J' -----------
]
J
T : >
CNT[6J=0 /L% fr
2 CTN>WIN H#f, 5 WWDG_CTL,
Bl AR — L
[ARESIRE R Ery e N - R/ G /I
twwpeT=trcLi X4096 x2S x( CNT[5:0]+1) (ms) (13-1)

Hrp
twwoeT: T I 11000 5 s 4 1R s (1]
teciki:  APBLUAms iy BAT IR e & 11

twwoort [ KAE M i /IME1E S % # 13-2. 7 54MHz (fPCLK 1) i #78 A1 B E8hT E -
R 13-2. 1E 54MHz (fecik) B BB K/ B /N REBAEL

FMRS | PSCILO) MRS ROTEIRS
CNT[6:0] =0x40 CNT[6:0]=0x7F
1/1 00 75.8 us 4.85 ms
1/2 01 151.7 us 9.7 ms
1/4 10 303.4 us 19.4 ms
1/8 11 606.8 ps 38.8 ms

R McU P ) WWDGT_HOLD 7 #7% 0, B RISC-V A% A5 1k TAE (A T),
& OE I EN B8 AT LAk S T/E. 24 WWDGT_HOLD 8 1 I8, & & 102 I 28 7E
PR A T 1k
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13.2.4. WWDGT &5
WWDGT FHhihik: 0x4000 2C00
B FFR (WWDGT_CTL)
Huhk{w#%: 0x00
HA7{E: 0x0000 007F
AR AR DA (16 A1) B (32 K1) i)
31 30 29 28 26 25 24 23 22 21 20 19 18 17 16
‘ 1R
15 14 13 12 10 9 8 7 6 5 4 3 2 1 0
‘ 1Red ‘WDGTEN‘ CNT[6:0]
BB, L2 PiEH
31:8 R AR FEEALE
7 WDGTEN FREOET SN2, ReehiitE M eEE 0, 5 0 K.
0: KM & ER 2%
1: FFR & LA 58
6:0 CNT[6:0] F IV E N 8BRS 0 ME . 245U 0x40 B& 3 OX3F I, FAE& 11 E I 28 B A7,
L e S T E OERIRHE, S5 LR T I E R 2 2 A
Bl B %775 (WWDGT_CFG)
otk fwF%: Ox04
S Ai{E: 0x0000 007F
LA DLk (16 f7) B (32 fin) i)
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
‘ R & ‘ EWIE ‘ PSC[1:0] WIN[6:0]
VALVRE B PLEH
31:10 fREE DR R AL
9 EWIE PERTPREE WA BE . AR E 1, THEUEIA S 0x40 I fil A ik, BRE AR U

IR BN 27 A7 3 BT S TH a8 R fil R b W o AL B SR AL O, BRI 3R
PhEAIKTE 0 (3% 5.3.5. APB1 EMHFMES ). 5 0 BKHEMEH.
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8:7 PSC[1:0] oo AmEs, B 1A B 2 T Eas 0 B 1) B
00: (PCLK1/4096)/1
01: (PCLK1/4096)/2
10: (PCLK1/4096)/4
11: (PCLK1/4096)/8

6:0 WIN[6:0] WO, U&E TS B sErERTEOEN, 5500 E 88T 5
(WWDGT_CTL ¥ CNT )&= EE fr .

REFHFEE (WWDGT_STAT)

HibkA%:  0x08
HAifE: 0x0000 0000

AR UECES (16 B 0 (32 ) i

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

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

‘ TRE ‘ EWIF |

w

BLIBLIR, 2 Bi B

31:1 e W EALE

0 EWIF PERTMREE b W AR AL . T IE B Ox40 B TETHEUEIE B % 1 B 728 2 A BT

Bk, Rd ks A s iE (WWDGT_CFG 1) EWIE £i7 4 O)iZ A7 2l i & 1,
XA AT LUEEE 0 EE, 51 LK.
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14.

14.1.

14.2.

14.3.

SEHF R SF (RTC)

(M)

SEIS I B RTC 8 U HAER B H . RTC Mg 7Y & T AN I %3 38f1 VDD HL k.
RT3 i) RTC U, 8 —A> 32 ML RINTHEs . — sl — g, — 4o
Pies LAk RTC INBHAC B 75 77 4%, X R 2 R A slE WU M, RTC HBLEM
I AR F AL . AT VDD HUIEIK RTC HLES A AHG APB #: H DUJ — R T A7 ds. E4
EAE ORISR RTC BITIRE.

FERHE

B 32fi A gmR RS, TS AT )

AT YRFR T IS o 40 5 B e ey ] I 220
[ I BVt R

A) PCLK1 i #fi

B) RTC W Bfidk GiZE Bl Zii bt PCLKL W0 4/ 4 %)
B RTCH#JA:

A) HXTAL B4R L 128

B) LXTAL #35 HL i i

C) IRCAOK I3 H I B
WA B T

A) [ B B

B) it

C) it b i

Theevi B

RTC AEEASHAEEES, LT PCLKL K&t APB #: D F{7 T RTC 45 RTC K
¥

APB #1115 APB1 B2 MiE, G&—dH% /A5, @i APBL S 2kn] LUK H k475 1) o

RTC WAL L&A FZA ,— M2 RTC T Sifsig, Fl Sk = 4= RTC i ] B i £ SC_CLK.
RTC T/t & — 4> 20 Al g e 4 (RTC Fior#iias) %o #ias vl LLE 6 RTC i
BRYEA> A5 E SC_CLK. @5 RTC_INTEN 7747 85 W 1 Ab th Widr AL B 1 e, 7E84 SC_CLK
ETHE, RTC &/ — A, 54— MEPUE —A> 32 fr vl gt ih 2 s, H AU vT AR W]
RN AT RG] . W RTC_INTEN 24748 1 Wb shibs A0 RE, RTC &7E RGN
18] 45T R BN A] (7T RTC_ALRMH/L Z5A72%) I P4 — AN A b
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B 14-1. RTC 1EH
'
&4 APB interface
_>—‘-m'-—> —>|RTOCLK RTC DIV RTC_CNT |} RIC ey I\ ECLIC
M’ e o e
RTCSRC[10 Iﬂc\ﬁ:m A\ - ’_>
Rising edge EXT\LE‘
14.3.1. RTC E4L
APB # A1 RTC_INTEN #{F#8 b RA BT EN . RTC WL (T8 73 Ads
THEES LA B R 2 B B AL AT E A .
WIS PR, TRAERALS U ) & a7 2% LA RTC A7 4
1. @i % RCU_APBIEN 77738 H1 ) PMUEN #1 BKPIEN Azk47 B A7, LLEHE B DA %4
B B o
X PMU_CTL () BRPWEN A7t A7 B Az, DA REXT & 425 77 85 A1 RTC 5 18] .
14.3.2. RTC #EEL
APB LA RTC W73 & T AN [R] HL 0
1E RTC Wik, KA TR 5038 ar A7 48 AT B A4 o IX NS AA 3 B A & RTC Ar i
SAERA RTC B BT EAT SR, IF5 APBL I e AT 858 |25 .
2 APB T NAERPIRASMERE G, % T X e 35 A7 48 I 0N 0 50T AT Re R SE B, U EEST
BUEHAT 8. IXRW, TERFEN. BHIHEN . MAFHUREE BEARA A N e BEn, APB #:1
RMEEERN, (B2 RTC WEZANDARREFIZAT . FEXBIEOLT, BN ERIEN Z %% RTC_CTL
T RSYNF & ZF 5 Ar g i - B A7 . LI, WFI I WFE #5451 RTC (1) APB #2111
WA R .
14.3.3. RTC L&

RTC W) RTC_PSC. RTC_CNT 1 RTC_ALRM 2 728452 Al 5 1. A SN EEE N
BRHRG, XEEAARIEA RTINS . @ RTC_CTL 2474514 CMF A7, W] LUK
B BRARPRE . RAEA BB )G, i XS AN S EREA e, HEb
HE= RTCCLK A 56 M. 165 $(E5EMUR , RTC_CTL % /7 # 1) LWOFF L {f) %
Y. FT—ANBEEELIES LIRSEETE R G A6

LGN BUREH/ I

1. FEFRTC_CTLZ A7 H IILWOFFAL FFHE AR A1
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14.3.4.

I HRTC_CTLZ 728 H I CMFE A7 R HE N FC B B
X RTCAF A7 A AT 5 44

AR RTC_CTLZ 4728 I CMFE 2ok 8 H L B
SEFFRTC_CTLAAT 28 H ILWOFFAL (AR 1 .

S

RTC #Fr&EAL

RTC #liird (SCIF) 1E RTC 138 EHi 2 Bl f RTCCLK B & 7.

MRS AR B M P A7 2P H RTC WEHME, RTC MefHWibsE (ALRMIF) 7EiHEEsE N
1 KIHT— RTCCLK J& & 17 .

RTC it libr & (OVIF) 7ETTHEUEE X 2] 0x00 HI AT —4~ RTCCLK i & Az .
RTC [ & i) 5 B0 75 B4 8 91— 3 5 34T ARD o W b B AR R 1R 20

B JGHRTCHE I, TERTCP I W AR 55 F2 7 N B8 #RTCIl oh 27 7 8% S5 IERTC i 78 &7
A7 2R B

B RTCHIZN 788 M/ RTC 8 F 7 28 B N B ISR RTCIE H Z A7 28 P SCIF B AL 5
A RETEH

14-2. RTC M55 kM4 5 S HEE (RTC_PSC = 3,RTC_ALRM =2)

RTC_Second /N /N /N /\
RTC CNT o X 1 X 2 X 3 )
RTC_Alarm /\

ALRMIF

ALRMIF flag can be cleared by software

& 14-3. RTC #55 K 5 5B F(RTC_PSC = 3)

;QESLK
RTC_Second /\ /N /N /N
RTC_CNT FFFFFFFD X FFFFFFFE X FEEFFFFE X 0 X 1
RTC_ Overflow /\
OVIF /

QOVIF flag can be cleared by software
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14.4. RTC &FF%
RTC base address: 0x4000 2800
14.4.1. RTC H Wi g a7 8% (RTC_INTEN)
frFsHhhk: 0x00
HAifl: 0x0000
GRS L (16 ) B (32 AD) Vi
31 30 29 28 27 26 25 24 23 21 20 19 18 17 16 31
‘ g |
15 14 13 12 11 10 9 8 7 5 4 3 2 1 0 15
| 1R l OVIE |ALRM|E| SCIE |
BLIBLI, L2 Eiiip)
31:3 {R ¥ AR AL
2 OVIE T H A BT
0: 23 H Wy
1: fffes H T
1 ALRMIE i) i P T
0: 2% A & Wy
1: fHEEE ST
0 SCIE Fb b i i
0: ZEHFDH T
1: fHEERD A b
14.4.2. RTC ##I%78 (RTC_CTL)
ik 0x04
SA{E: 0x0020
LA R A LA (16 fr) =i (32 fin) il
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
TR |LWOFF| CMF | RSYNF I OVIF |ALRMIF| SCIF |
r w rc_wo rc_wo0 rc_wo rc_wo
LALTRE 2 R
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31:6 {R DR FER A
5 LWOFF LXK RTC 4748 5 H/Epr &

0: LY RTC w478 BB 56K
1: bW RTC #4723 S HAF O & 58 K

4 CMF fic B A AR
0: B e B
1: HENFRE A

TN 5 APBL N4 ED

3 RSYNF AR AP AR E
0:
1: HERCLYS APBL B [FE

2 OVIF T H TR
0: VA K I35 H HH A
1. KRG HFEAE. 24 RTC_INTEN ZF/72%8300 OVIE Ak & 1, k4.

1 ALRMIF I B r BB o R
0: VA R3] 1 b 44
1: KB Eh P, 9 RTC_INTEN #2381 ALRMIE A& 1, RTC 42J= ik
KA. FEH M EXTILT gffige b s, & RTC e,

0 SCIF oo br &
0: BAHKMBIF>H 4
1: BB FEM. 24 RTC_INTEN TA7451) SCIE i & 1, FWiRE.
Ly AidE ENERTC_PSCIEIN, WM EL, M R IMRTCHH 4 .

14.4.3. RTC P M F a8 =L (RTC_PSCH)

e Hudk: 0x08
HAi{&: 0x0000

AR AT LA (16 £ B (32 A1) Pl

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
fRe PSC[19:16]
W

DLINL IR, 2 R
31:4 e DR R A
3:0 PSC[19:16] RTC i #ids il
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14.4.4. RTC WA A& (RTC_PSCL)
fm#% sk 0x0C
EAfifli: 0x8000
ZHET e LR (16 fi7) 5w (32 i) i
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ g
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ PSCI[15:0]
YONLORED 2K R
31:16 LR IR R A AE
15:0 PSC[15:0] RTC s as (&AL e
SC_CLK fili% & RTCCLK 4= 4 LA(PSC[19:0]+1)
14.4.5. RTC 4 8i# &AL (RTC_DIVH)
il 0x10
HAifE: 0x0000
LA LIk (16 ) B (32 fi7) i
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ g
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| 1Red DIV[19:16]
BB &R iR
31:4 LR DR FER A
3:0 DIV[19:16] RTC 3 4lias s for
14.4.6. RTC 7#i#i&AL (RTC_DIVL)
bl  0x14
HhifE: 0x8000
AR S A Lk (16 ) B (32 fi7) i)
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
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‘ DIV[15:0]

LI, SR R

31:16 R VRS AL

15:0 DIV[15:0] RTC 345 2L
2 RTC o A2 723 80E RTC THE A HHT, RTC 43 Siids 75 7745 2= A F
FIN#k

14.4.7. RTC i1FHFHFHE®ENA (RTC_CNTH)

fmFsHidk: 0x18
HAi{E: 0x0000

BAAFR TR (16 6 BCF (32 B il

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
‘ CNT[31:16] |
PLINLIB, £ i)
31:16 RE DR FER AL
15:0 CNT[31:16] RTC % A7 4% mifr
14.4.8. RTC tH¥F A KAL (RTC_CNTL)
k. Ox1C
HA{E: 0x0000
ZHFFR AT LT (16 i) B (32 5D 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
‘ CNT[15:0] |
LIS, £ iR
31:16 e WARFEE AE
15:0 CNT[15:0] RTC TH % A7 2K AL
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14.4.9. RTC W&har ez (RTC_ALRMH)
{)ﬁ%ﬂﬁﬂ: 0x20
S AiME: OXFFFF
GRS Ly (16 ) B (32 AD) Vi
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ Y
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ ALRM[31:16]
BLIBLI, 2 R
31:16 frE DR FFEAE
15:0 ALRM[31:16] RTC s iz
14.4.10. RTC M#FHEB/MEA (RTC_ALRML)
k. Ox24
SAME: OXFFFF
ZHFERA LR T (16 i) By (32 An) 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
‘ ALRM[15:0]
BLIBLIR 2R Ei:23%
31:16 PN WAURFE S ALE
15:0 ALRM[15:0] RTC [l B {E &AL
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15. En2E (TIMER)
£ 15-1. SERER (TIMERX) 4 A=FhKH
ERT# ERH#E0 ERTHE 1/2/3/4 ERT#% 5/6
e vit = JEHA Lo FHA
W 5iss 16 fir 16 fir 16 fir
THEER 16 fir 16 f1 16 fir
T b, B, Aoy [k, BT, Rt HREmE
A EE M ] x x
R/ L BOETE S 4 4 0
B ANFIFE X B [ ) x x
i EEN [ ) X X
Rk () [ )
B A () ® x
M 2% () ® x
PR [ 1O [ 1d] fii % DAC
DMA ) ) )
Debug 3K [ ) [ ()
(1) TIMERO ITIO: TIMER4_TRGO ITI1: TIMER1_TRGO ITI2: TIMER2_TRGO ITI3: TIMER3_TRGO
(2) TIMER1 ITIO: TIMERO_TRGO ITIL: S%FR 4) ITI2: TIMER2_TRGO ITI3: TIMER3_TRGO
TIMERZ2 ITIO: TIMERO_TRGO ITI1: TIMER1_TRGO ITI2: TIMER4_TRGO ITI3: TIMER3_TRGO
TIMER3 ITIO: TIMERO_TRGO ITI1: TIMER1_TRGO ITI2: TIMER2_TRGO ITI3: 0
TIMER4 ITIO: TIMER1_TRGO ITI1: TIMER2_TRGO ITI2: TIMER3_TRGO ITI3: 0

(38) REFEHHFMTTLL4 DMA K.

R B 5 %A DMA AL E £
(4) TIMERL (¥ ITI1 BT AFIO_PCFO #7231 TIMERLITIL_REMAP {71 &
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15.1. BRERER (TIMERX,x=0)

15.1.1. & i

FUER A (TIMERO) J&DUIHE 2%, TR AT SRA S Lhis. WTRAF=4 PWM {551
AU B, S PoE N 23S A —A 16 M B/ 58

T E N AR TR Y, T CARR R, AR T AR B H A E I 45 -
I GUER SRR T SR R AR, JERIE A AL
SE I 5 RE I 4 2 (6] A AT, (A2 AT Eas v LA FP AR — B — AR I E I 45 -

15.1.2. FERME

e AIDMATS SR ST AE, Al R, LUBUAAR S AR A
LA EI S I RIRAEAT — A E I 45 7] LLRIN J5 2 2 A e I 485

5T I 25 PR [R] 20 0 VEAREE 6 ) R IS 85 72 3] — AN B R ST 4R 4

SE IR 2% 2 AR 2 4 o

B SUEIEH 4

B PR 161y

B OENTAR R TR R, A, AMTERION, AR A s
L2 A0 5 W T o - P T N A B S

B EYRI AR HISRB RS SR HERE RS 7 1 A

B ERAEERES RO HRRA A L

B AR RS 1647, IBAT AT LR AR

B RANEIEATECE: MR, P, AT RE R PWMARES, Bk
B AR AL X ]

B HEBERINEE

B A RRETT S R TR

B R TIRE;

|

|

|

|
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15.1.3. LR
B 15-1. BRERBLEHHERAEAL T B0 e i 2% 5 P e B 4075 .

& 15-1. FEER S HHER

CHO_INPUT
cio
- i AL

CHL_INPUT | . . o
. — A A & 7% Sy e
CHZJNPUTj’_x:: &iil‘i’n"{ﬁiﬂllzg BUbESViEE :,rﬁ i 43 4
‘ I
‘ ] Fr‘

CH3_INPUT ] i
ITIo
T
T2
I3
oK TIMER | l - TIMERx_CHXCV
i Ak 3
r Ty TN e P i —
W e e e o [
SN G 75/ B N0 ’ ouanean
TIMERx_ETI o I S 22 . 1 v
VRIS DMAF il 4% =iy
TIMERX_TRGO TR\AMEERRXE:UI:T
req en/direct req set T
mereet A7/ T — i ™ cHo_o
break +————— gy S U I SR - — |emema, PWMBLR R SR cHo o
e T AR [amas] M| | F . RENE . T cno
cap/com +——————— 4— AMER L . JEXAEAN . [ cHioN

CKM
clock monitor

] :

kg i SRR AR A " che_o
BRKEN D [ ™ CH2ON

TIMERx_BKIN

15.1.4. Theevi B

iNEEY/prin

T 2% TE I B I A s AT DL Y BRI A YR CK_TIMER, B4 /2 SMC (TIMERX_SMCFG 2347
PA7[2:0]) HLHE AR .

B SMC[2:0]=3'b000, &} &%+ AN #hE CERBIRCUBLERFICK_TIMER)

W R AR g WA 30 (SMC[2:0]=3'b000 ), Bk A FH 3K UK 2 v 25 2% 7153 A 28 14 A2 P9 350 B 5
CK_TIMER. 4 CEN Efi, CK_TIMER &ilfisMiids (W4 #ifH i TIMERX_PSC 75 17 45
5E) FE4 PSC_CLK,

XFET, IRE) TS AT AR THEY TIMER_CK %5 TR T RCU £t ff) CK_TIMER.

TSR Af g WA A 2 1 25 (O TIMERX_SMCFG 274725 ¥ SMC[2:0] % & Ay 135 0x1. 0x2. 0x3 I
Ox7), THo A A A £ 95 (1 TIMERX_SMCFG %5 725 [f) TRGS[2:0]X Ik %) 38h, £ F
SR ETEAR UL . AR R FRAL SMC B BN Ox4 Ox5 A1 06, THEEs 75 Ak i i £
P EBAS B TIMER_CK K3
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B 15-2. WESITPHHI0N 1 I, IEHAET fhd ] g

ccrver [LTLTTUUHHUUUUUUUUL

CEN

update event ]
generate(UPG)

Reload Pulse

Update event (UPE)

PSC_CLK = TIMER_CK —|_|_|_|_|_|_|_—|_—|_
CNT_REG i @XE

'_I

UuuuuuL
(oo X oK X oK )

o

B SMC[2:0]=3'b111 (HPEBIF 4P EER0), B 8% R FAMER AN 5] BHIE At B .

THEES T2 488 AT LLZE TIMERX_CHO/ TIMERX_CH1 5| B AEAS BT ek B FEUS 8. X Fb
AT DU % B SMC[2:0]4 0x7 [AlH &% & TRGS[2:0]4 0x4, 0x5 B 0x6 Kik .

It H A B T SR 2s . m] DAAE N 8 & A5 5 1TI0/1/2/3 W) T4, XM DUET K E
SMC[2:0]} Ox7 [l 8 TRGS[2:0]4 0x0, Ox1, Ox2 mX# 0x3.

B SMC1=1b1 (HMFIFEERL), & gk PEANEH N 51 BIETWE Syt 8h I .

TR T 328 T DATEAMER 51 ETI B4 EFHVRECR BEur v B, xR xCnT Dlod il # B
TIMERxX_SMCFG i 745 1] SMC1 i 8y 1 Rik . 75— Fhik$ ETIE SAE AR #hisor =0,
W B SMC[2:0] 4 0x7 [AlR % E TRGS[2:0]8 0x7. 117 ETI A5 5 2@ il H - ue I 28 AL ETI
SIUESERIR) . WRIERE ETIE S A8, fdok 32 48 AL I 0 i B e B ETIES L
TP A — AN ki Sk T B T A as SR AR

o Bies

T4 Higs vl LUK 2 i 23 AR 80 (TIMER_CK)4i% 4% 1 3l 65536 < [HFI L EAE 240, 2405
A4 PSC_CLK IRBNTEES 1140, 4 R E0CZ Tl 425 A7 2% TIMERX_PSC #4il], X /M3
AT A I, R TEISATI M AR . T I T A48 1) S B07E T — VB B 44 21 R i 4l %
.
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B 15-3. JFSMBHSHM 123 2 1, HHRHANFE

mer o< [T U UUHUUUUUUL

CEN

esce _ [UUUUL L) LML LT L
CNT_REG F7 XXX eraXed o X o X 2 X X o

UPG

Reload Pulse

PSC value 0 X !
Prescaler BUF 0 1
Prescaler CNT 0 0 >G 000000
e b B

FEXFPE R, TR AT BT R ) i g O FRGR I SR G sh il (e
XAE TIMERX_CAR #iff-ds ), — BiM @8 vH 3080 A3 e, 2E=HM 0 FFaa1m Bk,
FRiXE T EE I, E(TIMERX_CREP+1)K it G B B g, & W ERRR R4t 2
FEAE A . 7R B SO, TIMERX_CTLO 27288 b (3507 1814547 DIR S %4 ¥
B 0.

i@t TIMERX_SWEVG Zif7 #4511 UPG 7 8 1 K& B R HAER, tHEUES8E 0, I
EH .

W TIMERX_CTLO % 47-48f) UPDIS & 1, W% 1E 58 .

MR RRAER, TA AR (R A A, AShERE A, P I A7 48) #OR B
S

BI15-4. i Lt 351 /F &, PSC=0/1 f1 &15-5. Ja] L if- b /7 A, ZEE/r 2 Z TIMERX _ CAR
BRI T — 45T, 24 TIMERX_CAR=0x63 I, 1H# 28 76 A | T4 45 H T T (9474
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M 15-4. [\ Ei-EEFE, PSC=0/1

TIMER_CK

CEN

PSC=0
CNT_CLK(PSC_CLK)

CNT_REG

Update event (UPE)
Update interrupt flag (UPIF)

PSC=1
CNT_CLK(PSC_CLK)
CNT_REG

Update event (UPE)

Update interrupt flag (UPIF)

U

Juutududidyiut

5E

Uuudyuuiuduuue
XX X o X KX oK o oK)

—

Hardware sekA

5F

Lo X o X e X s

-

L L L]
Lo X o X 2 X @)

Hardware set &

4 Software clear

& 15-5. [a] LS R, FEBfTREEE TIMERX_CAR FFRHE

CEN

CNT_CLK(PSC_CLK)

ARSE =0

Update event (UPE)

Update interrupt flag (UPIF)

ARSE =1

Update event (UPE)

Update interrupt flag (UPIF)

Auto-reload register

Auto-reload shadow

TIMER_CK J_L—L—|_|_|_|_|_|_|_|_|_

uuuutuyL

CNT_REG st X 5 o) enX 62X o2

U

=

UuuyuL
COCOOCCC

Hardware set ~al

Auto-reload register N : >< :

CNT_REG . @@@@@@ 6

change CAR Vaule

C o8
—

Hardware set ~al

|: Software clear [

—©

Hardware set

65 63

change CAR Vaule

register

65

63
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ERXME, T BT MR A R TR R B S nEE CGE XAE TIMERX_CAR #F
) W NESAHEE] 0. — BiM8ER 403 0, THEE S EH M A MBE G 8. W
RWE T HES IS, E(TIMERX_CREP+1)IX T fa = A BT H4F, 5 WIAERRR R i i # 2
P A AR R T EURE U, TIMERX_CTLO Z778% i 1307 1145 647 DIR M AZA %
Bk L.

i85 TIMERX_SWEVG F 77851 UPG 78 1 ¥ B S 4, tHEUE S viabte oy B sh
In#AE, FEreAE T

W% TIMERX_CTLO Z-/725H) UPDIS & 1, 2% 58,
MRAETH AR, BT S AR (ER TS, AshEHFAR, TS as w6 .

A15-6. &g Fif 2 /7 &, PSC=0/1 1 F15-7. g Fit-500d /7 4&, B % ZF TIMERX CAR
SRR T — el T, 24 TIMERX_CAR=0x63 I, 1% as /e A [ 42 T 14T 9

& 15-6. [\ Fit%t R, PSC=0/1

meer e[ [T

CEN

CNT_CLK(PSC_CLK)
TIMERX_PSC PSC ==0

SN 000000000 CCO0

Update event (UPE) —|

Hardware st
Update interrupt flag (UPIF) "~

TIMERXx_PSC PSC==1

CNT_CLK(PSC_CLK) _|_|_|_|_|_|_|_
entrec____ o X X @ X o X wPX o0 X @ X o p

Update event (UPE)

é

Y|_|

Software clear

Update interrupt flag (UPIF) Hardware set %
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B 15-7. M FHEEFE, BT 5 TIMERX_CAR ®A72HEH

mes.oc 11 TUMLTUL UL

CEN

CNT_CLK(PSC_CLK) Uuuyituudduut
ARSE =0
CNT_REG 0 X 09X 03X 02X o) 09X 63X e2K 63X e0X 5K 5K 5K )

Update event (UPE) _|

Update interrupt flag (UPIF) Hardware set — |

Auto-reload register 5 >< 63 :
change CAR Vaule

 anre T RREEEEEEECEEEEE

Update event (UPE) —| _|
—

Update interrupt flag (UPIF) Hardware set a0 fware cf
A ottware clear Hardware set
Auto-reload register 65 63 63 65
change CAR Vaule change CAR Vaule
Auto-reload shadow register 65 63 65
R TR

TEH S 0T, TR B A O FRAG A i3 A 2 n# e, AR5 Rk 0. 1\
i EE R, E R SRR TR S T 5B (TIMERX_CREP -1) NP4 —A B FfE, | T
HHOE R, SER B T RS TR 1 A A TR AR AR e RO R,
TIMERX_CTLO 247 2eh i1 H 807 i3kl DIR Wik, R80T 1) o 1H807 A5 #I 67 DIR #
T [ 20 BE

¥ TIMERX_SWEVG #1741 UPG A& 1 AT AWIZAM i+ 88Ul Y 0, FF/ A —A ¥,
To 75 ST e T A T R 1) B EOL 2 W R

e E FHR, TIMERX_INTF #4723 FF ) UPIF AL #R &4 E 1. {H2 CHXIF 2 E 15
TIMERX_CTLO & #7445+ CAM B K . BARYH YT 2% F15-8. F7 501 FiR A if 2807 /7 & -

% TIMERX_CTLO 27 /725 UPDIS & 1, 2% 59t
YRAETH R, BT SR (ER IS, AshEH AR, TS 78 a0 w8 .

& 15-8. 1 it HEA o HAENFELH T — %4 F, 24 TIMERX_CAR=0x63,
TIMERx_PSC=0x0 i, H#rasmmt 7K.
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B 15-8. RIBARA T Had i A

TIMER_CK_I_L—L—U_L

CEN

escew— o UL U UL UL
CNTREG__ COOOETO0OCOOOSE

Underflow _| _|
Overflow _|
UPIF ™~ ﬁ//74| \H/] \_/7 ~a

TIMERXx_CTLO CAM = 2'b11

—.
CHXIF e ;| e

TIMERx_CTLO CAM = 2'b10 (upcount only )

N
{l
N}
\i :i L @
T E

4
M)
/

CHXIF A

TIMERX_CTLO CAM = 2'b10 (downcount only )
—7) —
CHxIF N A ~a|

A Hardware set

/ Software clear

HEWHS

HE AR R ORIE (N+D) MR JE = R H e, R e &3 A4, N i
TIMERX_CREP Zif7#5%[] CREP frf{E. A Lil#i=Ur, SR EESER IR i
SUER/ PR T N € Wl N = B (€ F SR 5 Qi N B PR Gk SR g = W N 6 = 7
PEAETH B R AT Y A K

¥ TIMERX_SWEVG 77741 UPG i & 1 7] LLE 4k TIMERX_CREP %774 # CREP HJ{E I
PR AT

FEFP S FRICT, X CREP N#r 8UfE, SR H Ak 2B AL Eii ol T s A 2| HGR T A7 5 5
N CREP %3 77 &3 FITH 40 5 s M 2. drSRAETH B8 I BT 5 N CREP /745, WIFE Ltk
PR MRV AR R B E BN CREP A7 ds, AR R 7 AR SR AT
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B 15-9. HRUHBIEA T HHREINFE

TIMER_CK

Uuuuuuy

uuuyuriryuuuyL

CEN

LS

CNT_CLK

Underflow

Uuuuuuy
0

Uuiiuruiyuuuud

COCOC

{ogkoX XX

COC

Overflow

TIMERX_CREP = 0x0

UPIF

TIMERX_CREP =0x1 |
UPIF

-

e

TIMERX_CREP =0x2
UPIF

e

e

15-10. £ EiEuER T ISR EE N FE

TIMERX_CREP =0x0

UPIF

¥

T

o

TIMERX_CREP = 0x1
UPIF

.

—

mwer.ox [ [ [ UV U UV U LU
er o UL LU LU U UL UL

TIMERX_CREP = 0x2

UPIF

e
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B 15-11. £l PR T RS E RN A
e [IUTHUUUTHUTTUU Uiy vrrduuy

CEN

orcx_ [UUTTUUUTTUU T U Uy v
oNT_RES o8

Underflow

Overflow
TIMERX_CREP = 0x0

UPIF v ¥ i N O I S I
TIMERX_CREP =0x1

UPIF _/H|‘/ _//—l‘/ _ﬂ—l‘/

TIMERX_CREP =0x2

UPIF _ﬂ—|‘/ _ﬂ—l‘/

IR/ SRS

o 0 I S AR DY AN ST e T FH T R N BB B R T LG . AN E i AR S — A
WKL A oL, B — MG, @) s A 2.

B AR

NP S VEE N E NI, 8, AT A AR AT E
WA, /B PEIERE, R — AN ETE T A . WRAE RN T b B R I R
75, TIMERX_CHXCV ZifFat 2R iH 3 Uar e, AR CHXIF figk & 1, # CHxIE=1 M|
7 AR A E T

15-12. ¥IANHIRZE

IR RRIER

EEZE [ OTEEE

> &S A

CIo

\d

D Q=D Q >

wnce [ [

R
CHOP&CHONP

CIOFEQ CIOFED
ETHEIT R ETHif& T Y

i N | TR A 50| | cureo
Fisrgise VF?&%& 4 (CHOVAL) ToAas  fe— <E

CHOIF CHOCAPPSC

SR B LA ST () e o B l—— im0

[— ITI1

Y

A

__ TIMERX_CC_INT

[— [TI2
[— ITI3

CIOFED
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WEMAGS Clx AWML, —M2E TIMERx CHx 5%, B —#/=2 TIMERx_CHO,
TIMERX_CH1 fl TIMERX_CH2 REiZ 555 . IBIEHAES CIx ek TIMER_CK {5 5[
B, R AT IRRASREE, A MRS R S I IR A, AT uﬁ%m
FHIEEE TR . I AL E CHXP A EAVREE T . BI R E CHXMS, &nfPlik
FEFAREE PN 5 BN AR AS SR RE 5. BLE IC Wi inds, T M mAS
PR A = — N R R A 3R A2, TIMERX_CHXCV 76 T4 a8 1A

Fe BB BRUT

B—b. JENEEE (TIMERX _CHCTLOZ £ % CHXCAPFLT):

RIEHNE SRERESHIRE, i MM AFCHXCAPFLT .

. WIS (TIMERX_CHCTL2% #2485 - CHXP/CHXNP):
fic B CHXP/CHXNPIEF: b -3 aas T B

: fHIKVEERE (TIMERX_CHCTLOZF74% I CHXMS):
— H 38 o fic B CHxXMS ik £ i N\ Sk U8, 0 20 R @
(CHxMS!=0x0), i HTIMERX_CHXCVZ {7 A fE 45

Rk fd e (TIMERX_DMAINTEN®F 17 2% FH CHXIEAICHXDEN):
{EREAH LRI, AT DASRAS H Wi ATIDMAIE 3K .

iE A E A A R

SEIU:

BHE. PR (TIMERX_CHCTL2Z: 7788 CHXEN).

gEH. UMEEE NG S RAN, TIMERX_CHXCVH: % B i 4T tH 42 iifl, CHxIFAZE 1.
WIERCHXIFAL B4 41, WICHXOFfZE 1. HRIETIMERX_DMAINTEN 75 47 %% 1 CHXIEF!
CHXDENIECHE , FIWrAH S [ BT FIDMATE K A2 5 i f o

HESE: W BRECHXGH, 2EEZ/EPRHIDMAL K.

i N SR A LU AT F RN TIMERX_CHx 51 | 55 Bk 5e i . lan, —/> PWM 3%
$#) CI0. i B TIMERX_CHCTLO #f7#¢ CHOMS iy 2’b01, % #381 0 (Wi 3k15 5 A Clo,
% E AR BB TIMERX_CHCTLO 27745+ CHIMS & 2’b10, iEF@EIE 1 fi3k
F5ON CIO, [N B Rk, HREREE MR, fEiEE 0 1 LR
TIMERX_CHOCYV 7347 4%l & PWM [ JA #A{E, TIMERX_CH1CV ZF 745l & PWM (5 25 EbfH .

[ IR R Y e
15-13. FH hEFE G TN FiEE, x=0,1,2)

OxCPRE

i LU B A7 A > /
CHXCV > CNT>CHxCV_
Wi | CNT=CHxcy | HTELAEERIE ith FLAM R > ﬁuﬁ%gi’r& -
o > > %F?é%q%% _ | CHxP,CHxNP | CHX_ON
CNT<CH><CV= CHxCOMCTL Dead-Time > CHXE.CHXNE >

TS

Counter

A
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B 15-14. fl hEGZE

O3CPRE

it LU AT A7 A
CH3CcV o CNT>CH3CV‘
A s Y i s 1 e AN AR
#ith | CNT=CH3CV iy e AsCHE ) 2 | pesm | crso
LA 4% - o CH3P >
CNT<CH3CV_ | CH3COMCTL CH3E

TR
Counter

Y

£ 15-13. B HEEHE (GHFE A AEE, x=0,1,2) A 15-14. FH HEEEZE ) M5
T R B . BB S5 CHX_O/CHx_ON 5 OXCPRE f5% (i£1%i% W.isiE
HHERES) FIRRMERLT: OXCPRE (&5 M FA 4, CHx_O/CHx_ON Mt 1 il 5
OXCPRE {55, CHxP/CHxNP 71 CHXE/CHXNE 74 % (BARTEHLiE W TIMERX_CHCTL2
TR AR . il
1) M ECHxP=0 (CHx_ O H FH %, SOxCPRE#H MWL), CHXE=1 (CHx_O%i
e e

#OXCPRE#i tHA R () H~F, WICHX_Ofith A%k () H~P;

#OXCPRE#i L& (I H~F, WICHX_Ofith osk (KD Hi~F.

2) M1 B CHXNP=1 (CHx_ONfX H1°F5 2%, 5 OxCPRE#iH # M4 < )« CHXNE=1 (CHx_ON
By AR B
ZOXCPREHIH AR (&) ¥, MCHx_ONHiH AL (K H-F;
ZOXCPRE#IH AL (X)) HF, NICHx_ON#H 3L (&) HF.

24 CHO_O A1 CHO_ON [&]is 4 i, CHO_O A1 CHO_ON [ty ELAA% 1% i ik 5 TIMERX_CCHP
TP HIMEAL (ROS. 10S. POE Fl1 DTCFG %547) Hx. WiH1E N ZAEH-

rEf LB, TIMERX A L= A 4k, HALE, bk, FRalmt (B FnSme &) & nf i fs 1) o
24—/ B TE 1) TIMERX_CHXCV 27 /7 %5 5 11 28 FIE ITEC Y , #R4% CHXCOMCTL HIFC &
XA TE (% ] DA E A o, B BT R . MR I E S TIMERX_CHXCV 3
TEAS LA, CHXIF frgt B 1, Wi CHxIE =1 W&/ Ay, W CxCDE=1 <=4
DMA iR,

o B BRATT -

F—B WEE:
Fe B E I s I B R, T AR S5 .

B R E

¥ B CHXCOMSEN >R it B i tH e A5 7 25 A7 4 5

W E CHXCOMCTLALRAC B 4 th A5 CE v M~ P AR P RS
% B CHXP/CHXNP AL AL 354 280 i~ R ple e

W B CHXEN{EfEH H

B=13p. @i CHXIE/CXCDE/ I B Wi /DMAIE K i g

B0k B TIMERX _ CARZEEEMTIMERX _CHXCV 27 17 2o it B 4t Hb 35 N 4
TIMERX_CHXCV A PATEIZ AT I AR H5 4R BT 3 22 1 35 2 10 02T
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BHP: ECENM{ERE B3,

A 15-15. =FsmH RN T =R teiedi A SO 8 P B AR HLF, CAR=0x63,
CHxVAL=0x3.

B 15-15. =FhiH LBAE R

o e _[[ITUUTTUUULTTUUUTT UL TUUUUL

CEN

o res o o @EEEOEEEEEEEEEEEHEEHEEE0

=

Overflow

I

I I

I I

Y Y
match toggle ! !
I I
| |

OxCPRE

I
match set ‘

OxCPRE

match clear |

OxCPRE

PWM

£ PWM #iiEsF (PWM #i3{ 0 2HCE CHXCOMCTL & 3'b110, PWM #iz 1 2 E
CHXCOMCTL A 3'b111), EiEMRYE TIMERX_CAR %1783 F1 TIMERX_CHXCV 27 fEas 14 ,
i PWM B TE .

G T EOE R, 7T LA NP A PWM 3% : EAPWM(GAVE R FE PWM)AT CAPWM(H 525§ 55 PWM).

EAPWM (1 J&HHH TIMERX_CAR Zif£asfH e, 2l TIMERX_CHXCV 74 A RE -
£ 15-16. EAPWM A1/Z&T 7~ T CAPWM % i FE A

CAPWM KA HAH (2*TIMERX_CAR Ziffdasfi) Y, G2 HH (2*TIMERX_CHXCV 547 %%
B Ve, A15-17. CAPWM AF/FA S~ T CAPWM [rfy i Ji2 A e 7 o

7 BB, PWM B 0 F (CHXCOMCTL=3'b110), #IR TIMERX_CHXCV %1%
#IME KT TIMERX_CAR ZifE#{H, @EHH —EH AL HETF: PWM B 1 F

(CHXCOMCTL=3"b111), &1 TIMERX_CHXCV & £ #5118 KT TIMERX_CAR &7 25 11H,
T TE N — BN R
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& 15-16. EAPWM B} & &

PWM MODEO
Cx OUT
PWM MODEL1
Cx OUT

Interrupt signal

|
L
CHxIF | |
CHxOF — | N

15-17. CAPWM B} E

CAR A4
CHXVAL s
0 . .

PWM MODEO || | |
cxouT /M ML oMl M.l

|1 | |

PWM MODE1 : :
cxout __|j 1| L1 L1 L] L] L

TN
Interrupt signal =
CAM=2'b01 down only I o

CHXIF : |
CHXxOF | 1 [

CAM=2bl0uponly | | |

CHXIF —| | |

CHXOF . . |
CAM=2bl1lup/down | |

CHxIF_1 i
CHXOF ————1

WER TSRS

WR4E & 15-13. R EE (HH I HHAIEE, x=0,1,2) fi/s, 24 TIMERx T4t It
M HEEEA TR, il HE S e e — A5 S OxCPRE 25 (0EiHE x fiHERE
). WE CHXCOMCTL 47 7] L& Y. OXCPRE {5 52571, OXCPRE 55 A #5 T2 B4 (¥ i )
A, ff%, WHE CHXCOMCTL=0x00 f] DARFEEGHEF; % E CHXCOMCTL=0x01 AJLA¥E
OXCPRE 15 5 % B N F; % 'E CHXCOMCTL=0x02 f] LL¥ OXCPRE 15 5% & MK HF;
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& H CHXCOMCTL=0x03, 7Eit4# {5 A1 TIMERX_CHXCV %1725 (E VL L, A) DABH 4

fE5.

PWM #5, 0 A1 PWM #5 1 & OXCPRE [ 55 —Fhfar Hi 287, % B CHXCOMCTL fiz3 5y 0x06
5 0x07 7 LABC B PWM #2:0 O/PWM #2:( 1. AE X LB b, AR A 11 20 #HE A TIMERX_CHXCV
T MEM R AL L7 17, OXCPRE &5 5 Hd P . BRI IR, 15 S M NI

% CHXCOMCTL=0x04 5, 0x05 1] LASZI OXCPRE {2 5 5 dil % B IhRs . % EL 5 5 hg
% 32 0 BN A AR RCIRAS, TASMKHLT TIMERX_CHXCV HIE A5 2348 2 18] i L

B

B H CHxCOMCEN=1, %4hisha ETI 51H{5 57 E /K ETIFP {55 4 m HFIf, OXCPRE #
SRR FE R —EHFAFRIKES, OXCPRE 155 4 & 8l 24 2 - IRE

B AMaH

CHx_O F1 CHx_ON & X B AN i, XPME S AR FEA 2. TIMERX A VYHifEiE,
WA =84 B4 HEiE . EAME S CHx_O 1 CHx_ON & i — 4 & ¥k ke
TIMERX_CHCTL2 247 #% 1) CHXEN #1 CHXNEN £, TIMERX_CCHP %17 #%91f] POEN.
ROS #1 10S £, TIMERx_CTL1 %7725/ 1ISOx 1 ISOXN 47 . i H A% % 1 TIMERx_CHCTL2
AR CHXP Al CHXNP 73K 1R € o

R 15-2. HSHFEHIR A HER

HibZ¥ RS
POEN| ROS | I0S | CHXEN |CHxNEN CHx_O CHx_ON
0 CHx_O/ CHx_ON = LOW
0 CHx_O/ CHx_ON it %%
1
0 CHx_O = CHxP CHx_ON = CHxNP
0 CHx_O/CHx_ON #iiZzH .,
1 . IR dAE: CHx_O=1SOx CHx_ON = ISOxN
0 0/1
0 CHx_O = CHxP CHx_ON = CHxNP
0 CHx_O/CHx_ON #i 2%
1
1 CHx_O = CHxP CHx_ON = CHxNP
0 CHx_O/CHx_ON % i R .
1 . RN b fiiAE: CHx_O =1SOx CHx_ON = ISOxN
0 CHx_O/CHx_ON = LOW
o CHx_O/CHx_ON #iHi25H .
L 0 o1 L CHx_O = LOW CHx_ON=OXCPRE ® CHxNP
CHx_O #itH2:H CHx_ON %iHifdife
L 0 CHx_O=0OxCPRE & CHxP CHx_ON = LOW
CHx_O #irHi £ 8 CHx_ON #1257 .
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LR 5 RS

POEN| ROS | I0OS | CHXEN |CHXNEN CHx_O CHx_ON

CHx_ON=(IOxCPRE) ®
CHx_O=0OxCPRE @& CHxP
1 CHxNP

CHx_O % fe
x_O it f#ae CHx_ON fitt

CHx_O = CHxP CHx_ON = CHxNP
0 CHx_O #i 25/, CHx_ON #yHi25f .
0 CHx_O = CHxP CHx_ON=0OxCPRE @ CHxNP
! CHx_O it CHx_ON il i fe
1 CHx_O=0OxCPRE @ CHxP CHx_ON = CHxNP
0 CHx_O i fi e CHx_ON ikt
1 CHx_ON=(IOXCPRE) &
1 CHx_O=0OxCPRE @& CHxP CHxNP

CHx_O i thi il 5&

CHx_ON #air Hiffi g

FEIXHF AT

B CHXEN 1 CHXNEN & I'b1 FFIRS, & POEN A 1, ZEIXIGAR S fHiGE. DTCFG
Fra e T FEIX I a], BE XIS TR G BR 7 iliE 3 DAAMAEIE A 2. JEXE A gny, iEs%
TIMERX_CCHP 21745,

FEDCI TR RN, B ER 18 T8 TAMK PR S 5 A2 R 2K

£ PWM X 0, 4iliE x VCECEHE &R (TIMERX 14 #$=CHxVAL), OXCPRE 4. 1
& 15-18. #FEXH A TAFHF I A &S, CHx_O 15 S7EFEX I o] A AR HE P, ELFIEX
i ()5 5 A2 R i FF, 1T CHX_ON 15 S5 3 2R ISP, [RIRE, 76 B s, J81E x VCEC S
Wk KRAE (TIMERx iH#28=CHxXVAL), OxCPRE {Z5#%i& 0, CHx O {55 ¥ riiE=%,
CHX_ON {55 7EFEIX B 18] Y AT SR 2K FESF,  FESEIX B [A) 3 f5 4748 Sy v P

A SH SRR FA A, Bln: WEILXER K TEE%T CHx_ON 551 =L,
CHx_ON 25— B ATHIE . (FIFEAE & 15-18. XA EHT B # 40 4 3E47 30 )
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B 15-18. H5FE X i [A] ) B f My

A B
CAR .- . .. . B
CHxVAL e e = B .. .. .. .. . .. .. .. R
0 .

|
|
| |
! |
! |
| 1
| core L L L L L1
. - . .. |
| ewo L Il M LMo r
| Se | [
| CHx ON l RN gy ) T )
' e i |
B SERHTIA > B .
N |
: . /: Jik i o |
| CHx O : > |
| N TG |
| CHx_ON \ ] -l 1 1 1 . :
: Deadtime |
e |
HikEThEE

A AR ThRERS, #i CHx_O 1 CHx_ON {55 B4 DL R Az#% ], TIMERX_CCHP a4+
28] POEN, 10S A1 ROS {7, TIMERx_CTL1 & {781 ISOx F1 ISOXN fii. {E{THEH T,
CHx_O Fl CHx_ON {5 =% th ANGE R 5 B oA R o b JsmT DA #rb a4 N 51, o]
PAGE#2 HXTAL B 80 R RCE AR, I B R ACEAF 1 RCU A (I b i L 4% (CKM) 7= A4 . 3%
TIMERx_CCHP aif##3 1) BRKEN £i7 & 1 n] DUMg g 1k D) e . TIMERX_CCHP %7 7 #51¥] BRKP
Lo 1 ks AR PE

KA IR, POEN firk &R, —H POEN f724 0, CHx_O 1 CHx_ON % H 1~ i
TIMERX_CTL1 ZF {745 Hf] 1SOx 7 1 ISOXN A7 ¥ 7E . Wik 10S=0, &m e mdm e, &
DUVt A REAT SR A i o S AN Bl B T SRADIRES , ARG B0 X I ()= AR 3 W s, DA
TE—/NE X I 8] 5 DR Bh i . i HL P 1SOx A ISOxN A7 L&

RAFIER, TIMERX_INTF %777 251 BRKIF A4 E 1. W BRKIE=1, 4.
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B 15-19. BEMNPIEMA (BRFER B, WRESHTA

BRKIN

OxCPRE
CHXEN: 1 CHXNEN: 1 CHx_O ="IS0x
CHxP :0 CHxNP :0
ISOx = ~ISOxN CHx_ON =-1S0xN
CHXEN: 1 CHxNEN: 0 CHx_O = 150x
CHxP: 0 CHxNP :0
ISOx = ~ISOxN CHx_ON = TSOXN |
CHXEN: 1 CHxNEN: 0 CHx_O
CHxP :0 CHxNP :0
ISOx = ISOxXN CHx_ON

IERR RS EE

TEAZ RS 28 D668 A B TIMERX_CHO 1 TIMERX_CH1 31 JHIZE sffy CI0 fl CI1 IEE{E 5% H

A EAE PP A 4l . 8id ¥ B SMC=0x01, 0x02 5§ 0x03 Hik#Z1X i Cl0, X1 Cl1, B

HH CI0 AT CIL e pR e s i 3 IV 07 1] o FEREANJ7 [l A B 5 ¥ HL S 528 1 ), DIR A7 2 di i

PF B BRI o THECES T EOT R SR ML W0 2 15-3. iF B e S G E B2 I FITR .
TEAS PRI 38 0] LM AE— AN 7 R BRI AR B, X R T AR 23 7E O A E Zh ik B 2 1)

B, R, H P S AR TS T AR T AT B TIMERX_CAR #4745 .

& 15-3. T M S5RBHRESZHFIRR

CIOFEO CI1FE1
THR i
k5t T k5t TR
CI1FE1=1 Down Up
KA Cio
CI1FE1=0 Up Down
CIOFEO=1 - - Up Down
Hf cil
CIOFEO=0 - - Down Up
CI1FE1=1 Down Up X X
CI1FE1=0 Up Down X X
Clo fircia
CIOFEO=1 X X Up Down
CIOFEO=0 X X Down Up
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W BB X B R AR .

Bl 15-20. Zmhdassk WA T BB TH T

Ci1

Clo 71 -
[ L L

Counter J—U/P—Ii down

& 15-21. CIOFEO #R % AH B gr bl 82 DA T B+

I

Clo 71
Cl1
L
Counter jc;\v?L uUP
BIRERBHEOTIRR

e P E N # SRR R AR IRAS R D DI RE, 12T RE T LUAISRIZ ] BLDC HbL.

B 15-22. FEREBEZHE BLDC AHLA#)E R SR BN ER R B R AP, A5
P ERT 2%, TIMER _in 2R 3% (AT LLE e i 25 8 @ A L0 e i 2%) Uk B mALE /R1%2
KRN =HES, X=BES 2B TN ERES.

SAMERARIRAR 5 TIMER_in 58 I 45 (0 = BR BN A/ 3R 51— — X N3, AN E RAL R
—ERBIL A GIAL 0HT =B RAS S AT DLV e 1 A B AR

IR e 2SN ERE RS (TRGO-ITIX), TIMER_in Zi 2881 TIMER out &I 2% 7] DLEREE
—j. TIMER_out &I Z$ 4 ITIx il &K (5 5% PWM %, 3Kz BLDC HiHl, i BLDC HL
HLHIIH E . 3XKE, TIMER in SER 2541 TIMER out &I 28 FIEREIE R T — R, 7] LAAR
PR .

I JE I dsAE AT LO E I 88 A AN el ThRE, FIEJY TIMER_in GERf &5 [N, mZUE
e FL AR AN RSB X Sl AT RE, AT TIMER _out 5 25
229



e

GigaDevice

GD32VF103 H ) Tt

Ji5h, MRAEEN SN IR AR, AT AR RO K S E I 48, il

TIMER_in (TIMER2) -> TIMER_out (TIMERO ITI2)

WP AE R HIEER 45, W OISRy, v UIREEN S . AN KRR E:

B ELRETIOS, KAt =S SIS B R AL, CIOHRR & ¥,

&b B
He 7+

BIIRE -

CHOVALILIT & Hl 3R T 528 1 24 Rl o
B HTEECCUCHICCSE, SRidkITIxflh R Hakd .

B REFREEPWMSHL.
B 15-22. ZE/R4ERS FTE BLDC HLIER]

VNS
(DACHERS)

AR

3

BLDC
AL

GPIO

TIMER_in

i N\ 3

il

TIMER_out

i HPWMB

CPU
Core

MCU
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Bl 15-23. PN RE I 4% 2 A ) B /R AR R I T

CHO_INPUT

CH1_INPUT

CH2_INPUT

E& B LOER 2% TIMER in T/ETEM NERER

CIO(OXR)

Counter

CHOVAL

CHO_O

I TX X XXX KK

R ER 2% TIMER_out T/E7Ef# H LR (A FEX FIPWM)

CHO_ON

CH1 O

CH1_ON

CH2_O

CH2_ON

M 2%

TIMERX RE7EZ M T FE /M, AFEE AR, BRI AR, nTRliEd i
TIMERX_SMCFG 75 74541 1) SMC[2:0]FC B X Hefsi s o i e = (1) 4 N\ fi = 8 mT DLd it

TIMERX_SMCFG Zif7#% 1 [) TRGS[2:0]K 1%+

£ 15-4. DMERIRBI

B

A fith R YR et e PEB TSR
TRGSI[2:0]
000: ITIO SR &R /2 CIOFEOQ B | A AlRIRA ITIx, JEEM
SMCI2:0 001: ITI1 # CI1FELl, ACE CHxP TG AN AT H
[ X ] 010: ITI2 F CHXNP SKIEBE LR | kAU A Clx, A E
3'b100 (FffED s
RS N 011: ITI3 S CHXCAPFLT % B IE i,
3'b101 CEEAERD .
100: CIOF_ED | iRl ETIFP, o BATTH o
3'b110 CFHfFERD . -
101: CIOFEO |HECHE ETP MMM | HARIRA ETIFP, EH
110: CIIFE1 o AT ST AT o
111: ETIFP
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B fioh IR R i qeriEzs JEBANTRS I
AR
i AN EFHEE | TRGS[2:0]=3'b000 | A fl & IS2 ITI0, Mtk | Al IERZ 1TI0, JEHM
KT, THEEE R E 1L 1TI0 Afl R IR . EFEATT . TS AT H
=B

B 15-24. HABER

TIMER_CK —|_
@J 1 CEN
CNT_REG 5E 5FX 60X 61X 62X 63X 00X O1 01 @@@
UPIF |
ITIO |_
Internal sync delay
TRGIF i >
g,@;ﬁiimﬁ TRGS[2:0]=3'b101 T10S=0 (k)
SRR S | [CHONP=0, CHOP=0] | fEix Mol T i bt 3
i, THEESEIETE | % CIOFEO Ak e
L . o i CIOFEQ A AH. HEkKE o
., MR N o At L SR
I, TR o
B 15-25. BN
- wee o [T HUHUUUHUUUUTL
CEN
CNT_REG 5E SF@ >< 63
Clo |
CIOFEO
TRGIF |/
TRGS[2:0]=3'b111
. FCBA o 1201 . | ETP =0, ETI A | ETPSC =1, ETI2 44,
il RSN BT | R ETIFP Mk s ETEC = 0. ETI Fikik
BRI IE B V. ’ ' o
K| 15-26. R
@J 3 TIMER_CK

ETI

ETIFP

UL
I—

CNT_REG

5E

S5FA 60A 61,

TRGIF
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BB

BE TIMERX_CTLO i 748510 SPM A& 1, fHRe k. 2 SPM B 1, THEsE FIRCGE
EA R EE S EL . AT AR, ATRUEE R E CHXCOMCTL it & TIMERX
N PWM i LR =X

— BB e SR ATE RN, WA LERE TIMERX_CTLO Z547#% 1 5E I 2 Af fe fir
CEN=1 RAFRETH AR . Ml (5 5 I BE M-S CEN=1 #8n] LAy= A — Mk, S CEN AL —
BIARFEN 1 BB FE KA 808 CEN A S 0. Wik CEN ALk g 0, iH3idsis ik
TAE,  THEUERREE. Wik CEN A E R 4 3hiE 0, THEERIS B FR R WI IRk

RPN, AR R IR 2K CEN AL B 1, {HREiTHEEs. SR, HATIHHEUE A
TIMERX_CHXCV Z {7 {8 I LA 4 RARIAAFAE —Lem 8P 2EIR . A 1 S KPR BEIR/D 2EIR,, R P
Al LUK TIMERX_CHCTLO/1 2747 #% ) CHXCOMFEN fi7 8 1. Pafikepiial T, ik LR 4
2 J5i, OXCPRE {5 5 ¥ 5 57 BV i 1] 5% o 15 % A= LG DG C s A [ (6 H P, (ER A 5 8 b 8
Fo R iEiEr E AN PWM 2K 0 2 PWM #3X 1 i CHXCOMFEN £, 4 "I Fl, fil & ok
P fRAES.

15-27. kiR, TIMERX_CHxCV = 0x04, TIMERX_CAR=0x60

TIMER_CK(CNT_CLK) J_L—|_|_|_ L|_|_|_|_|_|_|_|_’_|_’_|_|_|_|_|_|_|_

)

CEN

1E SPMABEEK, S B3 11

ci3 J_| /
wres —TXHEOEEOEEE—

O2CPRE

— 2]

E I 2% ELiE

S I 2 2 [ AR ELE $2 mT DA SIEBIL S I 45 (1 0P B (R0 o AT LI I e B — 5 I 2% AR AR 34
Ao - AEN S TAEEMBAOREHL . T f LK B R 12 ARl A e #1615

A1 15-28. Ehf# 0 ZIMBEHAIHIFRoR T 25N 4% 0 Be B9 WA U i fish 106 %
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& 15-28. EBY 3% 0 F/ MERHF

TIMER 14 TRGS TIMERO
M | TRGO ITio
Fsthl) a8

TIMER 2
ITI2

1 i F#X | TRGO
| P - - -
oA T P

LY.3 MR
RS T s

CIOF_ED
P =

CIOFEO
-

_ | CIIFEl

| ETFR

FoAt 58 I 5 ELIE ] T
B ER 21 Y E N SO T g

% [ 15-28. &7 0 ZI MG FERRCE i 4% 2 NER 3% 0 FITiaass, Bk
i

1. LB e 8% 2 R, BEEH B HE(UPE) Nl & 4 (AL B TIMER2_CTL1 ZFfE4 1)
MMC=3'b010). E} 28 2 ERER I 1P~ AL i aEns, i — R ME S,

2. B 2N 2E 2 I H(TIMER2_CAR 27 /74%);

3. EFEEIT AR O R JEON E T 8% 2 (BdE TIMERX_SMCFG % 17%: 1) TRGS=3'b010);
4. Fit BN 2% 0 fEAM B a2 O(Fid B TIMERX_SMCFG 277 2% [) SMC=3'b111);

5. 5 1 3| CEN f7J3 € i 4% 0 (TIMERO_CTLO #A74%);

6. 5 1 % CEN £ shE R 8% 2 (TIMER2_CTLO #F474%)-

FHE I 25 210 15 58/ 5585 52Kk 3 3h 2 I 250

FEmT 8% 2 RIS 5 KRG sh e 2% 0, W& 15-29. HEhT#8 2 #IfERE (5 SR EhT 4% 0.
TEER &% 2 fREE St 5, EhTas O $ MR35 1 N S B A 2 BB 46 T4

ER A O IR B R (55, B CEN g A3 E 1, 1HETHE R 2R e i 48 0. N E
I 2 O TH B AR A & TIMER_CK &3 i Aids 3 045 AT (fesc_cik = frimer_ck/3) . 2555

nr:
1. BEEERE 2 MR, KEEMMAREE SN M (ECE TIMER2_CTLL #7411
MMC=3"b001);
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2. T B e i 2% O e BRf  fis >k E 72 B 4% 2 (B TIMERX_SMCFG 77 74+ ) TRGS=3'b010);
3. BLE T 0 A (il & TIMERX_SMCFG & 17 %3 f) SMC=3'b 110);

4. 5 1 3| CEN K3 &hf 2% 2 (TIMER2_CTLO % 174%).

B 15-29. Fisert#8 2 MAERRIS S bR e 28 0

TIMER2
TIMER_CK
cen | |
CNT_REG 61 e X s
TIMERO
TRGIF
CNT_REG u 2 X 8 X[ m X:

PRI, ] DA ST S AU (S REAS S (R v AR . WL A7 15-30. SHENT 48 2 HIE
BrEFMAEN 350, F2LL T B RHAT

1. FCEER S 2 NEMR, RIEFECHEHFEMS (UPE) 1ENf kM H (B E TIMER2_CTLL #F
2% MMC=3'b010);

2. FLE 2% 2 B (TIMER2_CARL #1/74%);

3. FLE ER 2% 0BG N fil ) ok H 2 i) 28 2 (FL & TIMERX_SMCFG % 47 #3[11 TRGS=3'b010);
4. T EEN 28 0 FE AR (0 E TIMERX_SMCFG %17 2% SMC=3'b 110);

5. 5 1 3| CEN RHJE e 2% 2 (TIMER2_CTLO %17 2%).

&l 15-30. FERTES 2 B E BT AR AR T 48 0

TIMER2
TIMER_CK —|_
UPE N
CNT_REG :>< 62 X 63 00 01 X 02 ><
TIMERO
TRGIF
CEN
CNT_REG u 2 X ® “ ><

B fEHE R 321 BE/O0CPRESS 5 R AH Ak g I 2507144
FERAMGI T, ERTE R & 2 MAEREMS S R REE N 4% 0. W& 15-31. HER 4 2 HIfEEElE
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CREBHER A0 fEHEF, (EEr a2 Yiffise)s, TrEE 0 78 E Mg EFFa6 T
Blo PIANTFEES IR 2R A2 B TIMER_CK B4 3 2345 K (fesc_cik = frimer_cx/3), RN
T

1. BCEER s 2 /£ EAR, W B I AR RE(S 5 E v fls e (L B TIMER2_CTLL #4741
MMC=3'b001);

2. fio B e 2% 0 MERT 2% 2 FREU N i &% (Bid B TIMERX_SMCFG %717 2% ) TRGS=3'b010);
3. BLE Cif s 0 TAEEE R (I E TIMERX_SMCFG %785 SMC=3'b101);

4. 5 1 ¥ CEN A7 RffHEE R 25 0 (TIMERO_CTLO 27 £74%):

5. 5 1 %] CEN £k /5 80 Er 2% 2 (TIMERO_CTLO % 77 #%):

6. 5 0 % CEN Ak 1 2% 2 (TIMERO_CTLO % {74%)-

15-31. FASERTE: 2 BIfERESS S oRIEMI R 88 0 AR

TIMER2

mer ok [T UUUUUUUUUUUL
cen ] |

CNT_REG 61 e X s
TIMERO

TRGIF

CNT_REG u 2 X L

XA, FRATTH AT DAAE 2 B 2% 2 () OOCPRE {2 508 HAF g = S AE N R . 5
BIr:

1. BoEEm 28 2 £ TN, BB OOCPRE 5 5 Af Ak (L E TIMER2_CTL1 F1E4 1
MMS=3'b100);

2. FLEEM 4% 2 1) OOCPRE BJ%(TIMER2_CHCTLO #F 47 4%):

3. [c B B4 0 IRECK | 58 B 45 2 B N\ il (B & TIMERX_SMCFG 77 /74 TRGS=3'b010);
4. FiL B2 0 TAE/EE 58X (C B TIMERX_SMCFG 2747 #5 ] SMC=3"b101);

5. 5 1 3| CEN 1 RAffEEm 28 0 (TIMERO_CTLO 75 /7-48);

6. 5 1 % CEN AR E R 2% 2 (TIMERO_CTLO 2 174%).
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& 15-32. FERTE: 2 i) OOCPRE 15 Si%# 58 i 58 0 fE =R

TIMER2

meerc [T U UUHULL U
CNT_REG 50 d X o X v X a

OOCPRE
TIMERO
TRGIF | I
CNT REG 11 12 X 13 14

WA AR AR AR D AN E I

FoEE I 4% 2 HIEREE S Al ACERT 4% 0 TR, FCEERES 2 1 CI0 MaAfE 5 LIHE R A
SENS & 2. 9 T HRIRIAE S SR AP TT R, €N & 2 AT BAE B MR BRI

1. Fo B B 8% 2 TAEEME, Ik ClI0_ED /E Nl kA (it B TIMER2_SMCFG 717 2%
(1 TRGS=3'b100);

2. fic B 2% 2 TAEAESEM (A B TIMER2_SMCFG 2724/ SMC=3'b110);

3. 5 MSM=L(TIMER2_SMCFG i f7-#5) K. B & i 2% 2 TAFAE /ML

4. Tt B ER 2% 0 ff RS N N E T 28 2 (id & TIMERX_SMCFG % {723 TRGS=3'0010);
5. BLE I 4 0 TAEEFHMAE(ECE TIMERO_SMCFG 7 {7431 SMC=3'b110).

2ERT RS 2 (1) CIO 15 5 7248 TR, BN e i 88 1T H B 76 N S b R R LR RB 48, — 3
) TRGIF bp &AL H A E 1.
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& 15-33. FsER# 2 K CI0 5 SRR sE 8% 0 Flsg 5% 2

TIMER2

TIMER_CK Uy

Clo

TRGIF

CEN

CNT_REG o o X o X o

TIMERO

TRGIF

CEN

CNT_CK

CNT_REG o a1 X @ X o

SERTS: DMA HE R

SERT 35 DMA xRl it DMA BEbfe & e i 25 10 25 f7 a8 . A3 WA IR 2 I 25 DMA BECAH 9%
(112577 %%: TIMERX_DMACFG 1 TIMERX_DMATB. WAZifHEH N [ DMA iR AL, — L8 ¥
Hlbr R A T LA DMA 5K . S i k4, TIMERX 24 DMA KixiEk. DMA L&
B M2P (&4 77 [ o9 M AR EI4R ) #5838, PADDR (#hg3Ltihit) 4 TIMERX_DMATB 271%
#ethil, DMA mh2xviln TIMERX_DMATB Ziff#t. SEbr b, TIMERX_DMATB afffds A& —
AN, TR AR S¥ TIMERX_DMATB M4 2] — /N N 3B 25 f7 48, X AN W 3 & A7 2%
TIMERx_DMACFG #f745 H11f] DMATA KiEE. % TIMERX_DMACFG %if##:/# DMATC
REIAE A 0, R 1 AL, 28 KRI% 14> DMA &Rl LLoE k. s TIMERX_DMACFG
WAL DMATC SISEA N 1, BN 3, For 4 Wik, eNSRFERLE 3 Ik
DMA i3k . 781X 3 kiR T, DMA % TIMERX_DMATB 2517 % FrI 7 i) £ W 217 [7) 72 I 28 1)
DMATA+0x4, DMATA+0x8, DMATA+OXC Ziff#y. M, KA—IX DMA NI WER, &
S S EE SR I% (DMATC+1) IRiE K.

MR ER 1 X DMA 53R FEM, TIMERx B2 EE FHdRE.
SE R 2R

4 RISC-V W#%f%1E, DBG_CTLO 27 /7#s i TIMERX_HOLD ECE A4 E 1, En2sitHds
fZik.
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15.1.5. TIMERX & f78%(x=0)

TIMERO Z#ifik:  0x4001 2C00

/228 0 (TIMERX_CTLO)

Huhik{mF%: 0x00
HAi{E: 0x0000

AR ] LR RS (166D BT (3267 Vi .

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
{8y ‘ CKDIV[1:0] ‘ ARSE ‘ CAMI[1:0] ‘ DIR ’ SPM ‘ UPS ’UPDIS‘ CEN ‘
rw w w w w w w rw
REIBLI, £ i)
15:10 RE W EALE
9:8 CKDIV[1:0] i 43 A

AL E CKDIV, #UE TIMER_CK GER #3314l 5 DTS (BEIX I (M ARAERS
B Z ISR, BEIX R A B IR 2% 22 Rl B DTS B[] .

00: fors=friver_ck

01: fors= friver ck /2

10: fors= friMer_ck /4
11: ¥

7 ARSE H sh EH Tl
0: 2%fit TIMERX_CAR - fEs 5 T 2- 17 0%
1: {#ift TIMERX_CAR %178 MIs TS fEds

6:5 CAM[1:0] THE A A ik 4%
00: Jorh Jexd AR GL A 55 #).  DIR fzfisE 14071 .
01: HoxdFia Pk E 1 Bl THEERTE ek B ot 2, @ e e B 7E S
R (TIMERX_CHCTLO 27748 F CHXMS=00) , WRALER Fil¥un, WiEm b
FREE 1.
10: et e bR 1 B TRECEE s e BT A, B B RS
¥ (TIMERX_CHCTLO 27785 th CHxMS=00) , RA7EA L5, @3 M
FREE 1.
11: ekt B TRECE 1 B TR E s e BT A, G RS
F3 (TIMERX_CHCTLO 2 f78%th CHxMS=00) , 7E [ b Ala R it %, @it
Brhlibr G E 1
MU HEERE UG, 1A EE AL 0x00 Y14 E9E 0x00.

4 DIR Ji1a]
0: I Lit%
1: [ R
LRI B A e e B AT 2 A N, o Rk,
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3 SPM B fik s
0: MfikpiiZERE, THrEMRASS, TSk ELiT4L.
1. Bk BE, £ F - REHEM AR, CEN Mi#tHEZIF it sasZikit

2 UPS FE I SR
B C B A, 3% R TR R
0: fERE)E, TRAE—FH A FEHh s DMA i#5K:
- UPG fifif & 1;
— VR T
— MR 1l 2 7 A P T
1: fEREE A THEE R Y A AR T R T E DMA 1 3Rk

1 UPDIS 2R ETE R
AL AT R B AR S B A A
0: BB HMERE. MU EM —RAER, FHFEMETE, BHEAN 7S
NEATHTRE A -
- UPG V& 1;
— TR S T
— WA ) 88 7= A — AN TR
1. F AR, A A AR RREAE, R UPG Atk E 1 5038 AL
P B e A — AR R AT, THEE R T A8 4 T IAG L
0 CEN TR
0: iT##s4kne
1. HEERERE
FERBATH CEN ALE 1 )5, AMMReh. s s g isas i A fe LAE. Sin]
LA B Bhtbid it A CEN A7 B A7 .

P8 1 (TIMERX_CTL1)

Motk fmFe: O0x04
HAi{E: 0x0000

ZE A LRk (1600 B (32D Vi,

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

‘ R ‘ 1SO3 ‘ ISO2N ‘ 1SO2 ‘ ISO1IN ‘ 1SO1 ‘ ISOON ‘ 1SO0 ‘ TIOS ‘ MMCI[2:0] ’ DMAS ‘ ccuc | fRE ‘ CCSE ‘
w w rw w w w rw w w w w rw

PLISTIR, £ iR

15 PR AR EALE

14 ISO3 JEIE 3 (7 R ARA

%% SO0 fif

13 ISO2N JHIE 2 BB ANEIE 2 R S
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12

11

10

6:4

1ISO2

ISOIN

ISO1

ISOON

ISO0

TIOS

MMC[2:0]

DMAS

%% ISOON fif

I 2 fR 2 RPR A
2% 1S00 fir

JEIE 1 A0 ERNEIE 2 RIRS i H
%% ISOON fif

I 1A A RR A
2% 1S00 fir

WIE O [ HAMETE 2 ARSI

0: 4 POEN f & ik, CHO_ON X EKH T

1: *4 POEN fi B A7k, CHO_ON % H 5 Hi

A7 R 7 TIMERX_CCHP 27284 () PROTI[1:0]62 4 00 A ] LA 56 24

JHIE O f) 2 PRDR A%

0: ¥4 POEN fi & fil}, CHO_O ¥ EAKHT

1: %4 POEN { &, CHO_O ¥ & & HF

1R CHO_ON A%, —MEIX I ] j& CHO_O % i 248 . It Az A 45 78 TIMERX_CCHP
BFAEER ) PROT[L:0107 24 00 i Es i AT AR 5 24

TG O fil R4 NIk

0: %+ TIMERX_CHO 5| J{I{E viliE 0 ffl kSN

1: #%# TIMERX_CHO, TIMERx_CH1 1 TIMERx_CH2 5| Jj{l 57 5l 1 45 1 AiiiE 0
s R AN

ERi vl

xEefr ] TRGO 15 SR, TRGO {55 M 3 @ I #5 K 45 Mg I 25 HI T-RI2E Thie .
000: H {7, TIMERX_SWEVG #1784 UPG i B 1 s WBE szl 877 A R AT I
fili )z — % TRGO ik, Ja—FBo T, TRGO L [fE SHX SLhrif A& — AN E
B,

001: ffifk. WAz nl HIT [FIET S 8 2 A i I 25 B I 7E — B IR) 4 58 A e i 35

g ] AL PR BB AR AE S AR M AR TRGO. 29 CEN %07 p 8 1 53
FAFA P ANy BT, TR RS S E 1. TERS RN, THEERE
BEfE S 2 TN, EARMAM TRGO o —AMNMER, BRAbksE 7 3/
e

010: Hfr. EREATEHI Ak £ HEAHERN TRGO,

011: #fi3R/LLEL k. JBIE O 7E R A — KA R B — IR LR TR, A o) 2 7= A
—A TRGO fkafs

100: b, fEXPEUT, AT 28k OOCPRE 15 51 Mtk i th TRGO.
101: bE#L. fERXPREAUT, AT #8E £ O1CPRE 15 S1E MUk i th TRGO.
110: b fEXPEUT, AT 2L O2CPRE 15 S1E Mk i th TRGO.
111: B, ERXFPEAR, A8 i% 5 O3CPRE 55 1E Mk fii i TRGO.

DMA 1 R IEFE
0: MIBERH/ LR FM A LR, RIZIEIE x () DMA #R
1. HEHHEM AL, RiZEIE x /) DMA ER
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2 CCcucC

1 fREE

0 CCSE

HAR R I 5 27 A7 9% S TR

LI T2 7R A% (CHXEN, CHXNEN Fll CHXCOMCTL fi7) f#ifE(CCSE=1),
XL A AR R I

0: CMTG fu#i & 1B, THE 77

1: ¥ CMTG fiE 1 st ®] TRIGI EFHES, ST arfias s

MBI RA BAMA S, AL TG R

IR OR R A AH

HAR TR 5 7 e

0: 1% (CHXEN, CHXNEN # CHXCOMCTL fiz.) %&
1: 1% 4% (CHXEN, CHXNEN #1 CHXCOMCTL fir) f#
AKX AW EN T, AR F R BB IX LA A B 5T
IR BE TAMA S, AL TG R

an>  am>

1<%
[
1<%
[

MERLE FF8 (TIMERX_SMCFG)

Hohik A% -

HifE: 0x0000

HEFBTHCES (1660 BT (3260) Vil

15 14 13 12

10 9 8 7 6 5 4 3 2 1 0

‘ ETP | SMC1 | ETPSCI[1:0]

ETFC[3:0] ‘ MSM ‘ TRGS[2:0] | R ‘ SMCJ2:0]

w w w

(AR Z2y i)

A I\ I\ w

ik

15 ETP

14 SMC1

13:12 ETPSC[1:0]

AN Al R AR
EALEE ETIE S Mt
0: ETI R EFHA
1. ETHGH- BT BEHA 2L

SMC FJ—#B4- i REAM RIS £ 2 1

FEAMRIT R 1, T8RS ETIFP (55 LT & A S0V IR E)

0: AMHE B0 1 2268

1: AMEEEE 1 fERE

A, BRI A T LS A Bt 1 RIS . (HR AR TRGS
#H 30111,

LRI A AP B S O FNAM I A=t 1, AN BRI 2 ETIFP.

R AR B O RETEFF A7 AR 1K SMC 73

B K TR 43S

SRR AE S ETIFP (IR A GEET TIMER_CK R 1/4. 4% NECHI SRR
B, W RS H TR SRR ETIFP 1454 .

00: s Hiizkse

01: ETIFP %4k 2 740

10: ETIFP 4%k 4 540
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11:8

6:4

w

ETFC[3:0]

MSM

TRGS[2:0]

(N
SMC[2:0]

11: ETIFP 54t 8 4340

Bl i A%
BB B A2 — DR, NN E &7 A AR . TR RE ST X
ETIFP {5 5 RAE RSN ETIFP $r g I i %8 .

T AR EERE, fsamp= fors, N=1.

0000:
0001:
0010:
0011:
0100:
0101:
0110:
0111:
1000:
1001:
1010:
1011:
1100:
1101:
1110:
1111:

fsamp= frimer_ck, N=2,

fsamp= friver_ck, N=4,

fsamp= friver_ck, N=8.

fsamp=foTs/2,
fsamp=fors/2,
fsamp=fors/4,
fsamp=fors/4,
fsamp=foTs/8,
fsamp=foTs/8,
fsamp=foTs/16,
fsamp=foTs/16,
fsamp=foTs/16,
fsamp=foTs/32,
fsamp=foTs/32,

fsamp=fo1s/32,

F- A
T2 P R [F) A5 B0 5 1 8 I 4% R I TR TH 8. TRGI AR sh &4, lid TRGO, &
o} A4 A — i
0: F M AERE
1. EMBEA AR

i A ik
WA R AR S IR — A 5 A R R 52 I 2 (0l A A A\ D

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

M T A B S IX L8 1 AN e

W BB A 0 (ITI0)
W BB 1 (IT12)
W BB 2 (IT12)
W BB 3 (ITI3)

N=6,
N=8.
N=6,
N=8.
N=6,
N=8.

N=5,
N=6,
N=8.
N=5,
N=6,
N=8.

CIO iltiktr &AL (CIOF_ED)
JEDL 5 IX3EIE 0 f A\ (CIOFEQ)
PV G FEIE 1 i\ (CI1FEL)
JEIEJE AR ik N (ETIFP)

WARFE R LA
AL Sz ]

K MAER . R CEN=1, WIS 45a% B 52 th P S0 B ks .

iR 0. AR¥E CIOFEO LT, THER1E CILFEL Wik b/ R4,
iRt 1. ARYE CILFEL M, 1HER1E CIOFEO Wil b/ R4k,

000:
001:
010:
011:

it 2. AR 5

—/ME SR, THEER{E CIOFEO 1 CILFEL /1
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SN

100: HAE. FEIE A Al B _ BT EOBI A T Ry, F LR TR
o

101: BER. Sl mA N EN, AR RO R . — B R,
T IR

110: SEAHEA. SRR ETHE B30 A B M U] 5 G 1]
111: ARERIS PR 0. 30 P AR A A Sl N B _E T BB TH s

DMA F i e 2577 8% (TIMERX_DMAINTEN)

HodikfwE%: 0x0C
HAifE: 0x0000

BAAFR LT (166D BCF (3260 il

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

‘ PREd

TRGDENICMTDEN‘CHCﬁDEN‘CHZDEN‘CHlDEN‘CHODEN‘ UPDEN ‘ BRKIE ‘ TRGIE ‘ CMTIE ‘ CHBIE | CH2IE ‘ CHI1IE | CHOIE ‘ UPIE ‘

LI, 2 R
15 fREE AR AR AL
14 TRGDEN filz DMA 15 3K AF R

0: 2 iFfili)x DMA &R
1: ffRefi % DMA &K

13 CMTDEN ek DMA B 3riE R d g
0: 2% 1F#4H DMA T8 5l R
1: {HRE4AH DMA B 5115k

12 CH3DEN JHIE 3 LL/Af IR DMA iR filiBE
0: Z5)Li@IE 3 LLi/Hi$E DMA 1R
1. flifigi@iE 3 LB/ 3k DMA iR

11 CH2DEN JHIE 2 HLER/A#3R DMA iR Al BE

0: Z5ILiHIE 2 ELE/HFR DMA 3R

1. {HREMIE 2 ELE/HHiFR DMA #R
10 CH1DEN JHIE 1 LB Am 3R DMA i R Al G

0: 25 Fi@IE 1 LW/ $E DMA 1R

1: fFREIEE 1 LB/ 3K DMA 153K
9 CHODEN JHIE O LLAR/A#3R DMA 15 R fliBE

0: Z% LiHI4 O ELE/HiFR DMA 3R

1. {HREMHIE O ELA/HliZk DMA 3R
8 UPDEN T DMA i sk fdifie

0: 25 1- 35 DMA iR
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1: R H DMA 13K

7 BRKIE 1k R g RE
0: ZEi-rdrikrpir
1. fdferp by

6 TRGIE fih 2 H T A
0: 2% 11-fil & Wt
1: {HEREMh A b

5 CMTIE 6 FH BT R A A
0: %% b 480 AH 5 357 v Ik
1: {EREHAH BB R b

4 CH3IE I 3 LhB A IR e R
0: %5 LiMiE 3 iy
1. flifgiEE 3 i

3 CH2IE W 2 /A b e At
0: ZEILiHIE 2 Wl
1: {EREMEIE 2 ik

2 CH1IE pIiED A MR VL G N el b =i
0: 25 LiMiE 1 iy
1. flfgiEE 1 T

1 CHOIE JEIE O LLAAR 3R T s g
0: ZEILiEIE O il
1: fHfEEEE 0 H T

0 UPIE T W fi

0: ZEIESEHrhib
1. fEfE B b

FHIIR BRI (TIMERX_INTF)

kWA . 0x10
HAi{&: 0x0000

LA Dk (166 B (3261) Wil

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TRe ‘ CH3OF ‘ CH20F ‘ CH10F ‘ CHOOF ‘ R ‘ BRKIF ‘ TRGIF ‘ CMTIF ‘ CHSIF | CH2IF ‘ CH1IF | CHOIF ‘ UPIF ‘
rc_w0 rc_wo0 rc_wo rc_wo0 rc_wo0 rc_w0 rc_wo0 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0
IOALORE S B #HR
15:13 IRE DIREF EALE
12 CH3OF HHIE 3 AR AR

245



Z

GigaDevice

GD32VF103 H ) Tt

11

10

CH20F

CH1OF

CHOOF

TRE

BRKIF

TRGIF

CMTIF

CH3IF

CH2IF

CH1IF

CHOIF

% I, CHOOF #iik
JHIE 2 Hk bR E
% W, CHOOF #fik
THIE 1 R bR
% I, CHOOF #iiik

\

TS O 3 AR

LiHE O HACE AWM AR, /£ CHOIF b e & 15, WisRFIF R A
I, bR ST AR B 1. izbr S AL BT 0.

0: Jofiski th Wk A=

1: RPET R AR

WA RS R AL

b IR S AL

—HAIERAG R, BRI E 1. WURF IR ATER, WZAL AT AR EE O
0: b=

1. kN EAS I B R

i A R TR

R AR, bR E R E 1o SR 0.

2 WA A ] A Ak T B A5 AN B T S 8 A A i N\ S A D) AT R0,
A fih e S o 2 AR ) 45 A T R A RN, i A i AN A SR v A mT DA A i
HF.

0: Jof kgt

1 bk AR

THIE FH S b

ES Db R A T X 4 SN P o A VA 4 L O N B VA 2R 7 R O
0: JCiH & AR SHT P b A A

1. I A S AR

JEIE 3 ELE A S W bR &
2 W, CHOIF #i&

HTE 2 HAH 3R TR A
Z: ), CHOIF #ifiid

JBIE 1 LA SR W bR &
2 W, CHOIF #ii&

WIE O HLE Ak SR bibR &

dbbrE R E 1, BARHE o.

2EIE O FEM K RN, SR L AR A B 1, 243 O R B T
i, AR ENLE— A P R R A E 1.

0: JLili#& O iRk

1: @iE 0 FikE

246



Z

GigaDevice GD32VF103 ﬂﬂ}jiﬂﬂ
0 UPIF T AR &
A T8 58 3 S R A i R 1, B 0.
0: EHEHHWIRA
1: RATEH I
WGBS5S (TIMERX_SWEVG)
Wbk {w#: 0x14
HAifE: 0x0000
Z AR DLy (1661) B (32671) Ui,
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1R ‘ BRKG ‘ TRGG ‘ CMTG ‘ CH3G | CH2G ‘ CH1G | CHOG ‘ UPG ‘
LI, 2 R
15:8 fREE AR AL
7 BRKG FEA A A
AL A E 1, AT ANk SEAs:, R S 0. Mk Ak E 1IN, POEN
fi#E7E 0 H BRKIF 788 1, 5 FF 8 X5 ST H A DMA, T 7 A2 48 87 (1) 1 B F DMA
fE% .
0: ARprtrfik3aE
1. PEAEREG
6 TRGG fi R A AR
WA HBREE 1, BEMgEhE 0. HULMgE 1, TIMERX_INTF & 47#31 TRGIF
WREMEE 1, EIFEXRIE R DMA, R4 A8 R [ o W Fl DMA f£ % .
0: Jofilk ==
1: PEAEfR
5 CMTG JEE A T R R A
A E 1, B EshE 0. MUk giE 1, R¥E CCSE £ (TIMERx_CTL1
AP WA, BB/ LR F 748 (CHXEN, CHXNEN 1 CHXCOMCTL)
B4 E M HE A R
0: ANF=A I I8 bl 5 S
1: PEA I A 5 B AR
4 CH3G BE 3 WgkE kS R
% I, CHOG #ifiik
3 CH2G JEIE 2 AR L R A
%I, CHOG ik
2 CH1G JEIE 1 HERE A A R A
% I, CHOG #ifiik
1 CHOG JEIE O fFRE L FH R A
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AR 1, T /EIEE O P2 Ak — ANl SR AF, 30 00 MUk f s
B 1, CHOIF frEMHE 1, A FT)EXS M B DMA, Tk AR S I H W AT DMA
B3R Ak, anSIEE O Fe B i A, THEES A 24 B {E % 3f 3K 3] TIMERXx_CHOCV
HA7EE, WE CHOIF FrEALEZL N 1, W CHOOF FrE i & 1.
0: AN AIEIE O fi kel b i Fi4s:
1. RABIE 0 Wskok b S
0 UPG SOH A A
WA B E 1, WAt EEhiE 0. MRbAraE 1, Rk 7 dent e eka b it %
i, A E 0. AN (A T i) TH S BN B EHAE, T Has
Ft R B A o
0: LR F =4
1 PRA T A
TBIEIH] 758 0 (TIMERX_CHCTLO)
kWA : 0x18
HAifE: 0x0000
LR LIk (166 B (3261) Pl
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CH1COM CH1COM | CH1COM CHOCOM CHOCOM | CHOCOM
CH1COMCTL[2:0] CHOCOMCTL[2:0]
CEN SEN FEN CH1MSJ[1:0] CEN SEN FEN CHOMSJ[1:0]
CH1CAPFLT[3:0] CH1CAPPSC[1:0] CHOCAPFLT[3:0] CHOCAPPSCI[1:0]
By H LR
LI, 2 R
15 CH1COMCEN JEIE 1 % H BB 0 fHiRE
%I, CHOCOMCEN #§i&
14:12 CHICOMCTL[2:0]  HiE 1 % b=k
% W, CHOCOMCTL #iiik
11 CH1COMSEN JEIE 1 R T A A R
% I, CHOCOMSEN #ii&
10 CH1COMFEN JEIE 1 H e e
Z ), CHOCOMFEN #iik
9:8 CH1MSJ[1:0] JHIE 1 B ERE

X7 T IBIE K5 AR NS S . JE 4iEiE < (TIMERX_CHCTL2 %
7450 CHLEN 17 4iE O) X e fir 4w LS o
00: W& 1 B E A% .

01: iBiE 1 BCE NN, 1S1 WuZE CIIFEL k.
10: iBiE 1 BB NN, 1S1 W 7E CIOFEL .

11: J#IE 1 ECE NHIN, ISTBGHTE ITS b, BN CAEAE P il At A Bt v
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I (H TIMERX_SMCFGFG 2 f£8% 1) TRGS firik#%).

7 CHOCOMCEN JBIE O % s O ffi6E
A E 1, MR E] ETIFP f A\ & SR, OOCPRE 2% {5544k 0
0: ZXI-IEIE O i bbRER
1: fHfLiBIE 0 Ml LLiiE %

6:4 CHOCOMCTL[2:0]  JEi# O #irH b=
A7 E X T O0OCPRE HIZI{E, i OOCPRE #t%E 7 CHO_O-.CHO_ON 118 . OOCPRE
= HSEA AL, 1 CHO_O. CHO_ON 75 34 P EL T CHOP. CHONP fiz.
000: mFEE. %L 297748 TIMERX_CHOCV 5it##% TIMERx_CNT [a] ] tb &t
OO0CPRE Aji2fEH
001: ULECHf B AM . T8 BE SR/ L RME % 4% TIMERX_CHOCV A A
I}, SH#] OOCPRE .
010: ULACH BB A, T8 pE SR/ L RUE % £ 4% TIMERX_CHOCV #H [
i, il OOCPRE M.
011: UCFRHEIEE . i e S 5 LR 27 77 %% TIMERX_CHOCV AH[FI, 53
#] OOCPRE H##% .
100: #&HI9MK. | OOCPRE MK HLT
101: 5&fNME. 5 OOCPRE M ¥
110: PWM £ 0. 7E /] b3S, — Bt ##3{E /N T TIMERx_CHOCYV K}, OOCPRE
A R, 5 R TE R T £ )R B, — BB A9 K T TIMERx_CHOCV
i, OOCPRE NTLHHL T, 5N NE T
111: PWM B 1. 7E /] B3t , — Bt 8#HE /N T TIMERx_CHOCYV K}, OOCPRE
NTERERT, 5 NN T £ )R B, — BB A48 KT TIMERx_CHOCV
i}, OOCPRE NI, WA A,
£ PWM #: 0 30 PWM £EX 1, R Y OB R ool 7 858 i B b )
i A A D) e ) PWM #508, OOCPRE HL T A 2442 .
2 TIMERX_CCHP Z717#:f] PROT[1:0]=11 H. CHOMS =00 (L&A= B, Bbfr
ANRER

3 CHOCOMSEN JEIE O i Ly T A A7 A R
2 E 1, TIMERX_CHOCV FAF3R IR T oA an i ffiRe, TS AaERE
BRIy R Al TR
0: ZEil-iEIHE O fayth/ LIk T3 798
1. HERIEIE O /LR T A A7 e
AXAE Bk P T (TIMERX_CTLO ZF 42431 SPM =1), 7] DAEAR BN TR 2k A AE o
FEBL N PWM
4 TIMERX_CCHP 2747 #%{] PROT[1:0]=11 H. CHOMS =00 F It A AN BE Al i 38

2 CHOCOMFEN JEIE O i b P ff g

iz 1, I ALEERCE Y PWM B30 0 5% PWM KK 1, S hnRad 3/t
A R ik A o N SR PR R S o A L Ak R B AR S AR RGBT R O — A BRI
fi, CHO_O # 1% By bhds o ~F i 5 e 4 R

0: ZEAEIMIE O fvth LYl hat. MR 300 NG — AN 20N, #i% CHO_O
i HH PR BN AE IR Sy B AN A
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1.0

Br/brIg

CHOMSI[1:0]

BAHIREE A

B

1. fEREHEIE O fth HLARIEThBE . A S AA — DA AN, #iE CHO_O
o L R B /N SE IR DAy 3 AN B A

JEiE 0 1/0 Ak

XA E T I TAEB A ONE S . R W O
(TIMERX_CHCTL2 7377 25t) CHOEN f7#ii% 0)i, iX&efiiA a5,

00: HiE 0 FCE N .

01: iWiE 0 B AN, IS0 MLEF7E CIOFEO L.

10: #iE 0 Fe B A, IS0 WLEHTE CIZFEO L.

11: HiE O ML E MK, 1S0 MUHLE ITS bo (AR A T 158 A 3 i A g A\ e ask v i
(8L % E TIMERX_SMCFGFG # 7% TRGS {i7)

i7p)

15:12

11:10

9:8

7:4

3:2

CHI1CAPFLT[3:0]

CH1CAPPSCI1:0]

CHIMSI[1:0]

CHOCAPFLT[3:0]

CHOCAPPSCI[1:0]

TEIE 1 NI SR B
% W, CHOCAPFLT #i&

JHIE 1 RIS g
2 I, CHOCAPPSC #iik

HIE 1B
55 i HH AR AR ]

THIE O NAHBRIE

B B — AR R, N AN GG 2™ A — AN B o X sefir
JE X T CIO F NS5 A RAF AR A T U AR R K
0000: TLuEE#E, fsawe=fors, N=1.

0001: fsamp= frcik, N=2.

0010: fsamp= frcik, N=4.

0011: fsamp= fecik, N=8.

0100: fsamp=fors/2, N=6.

0101: fsamp=fors/2, N=8.

0110: fsamp=fors/4, N=6.

0111: fsamp=fors/4, N=8.

1000: fsamp=fors/8, N=6.

1001: fsamp=fors/8, N=8.

1010: fsamp=fors/16, N=5.

1011: fsamp=fors/16, N=6.

1100: fsamp=fors/16, N=8.

1101: fsamp=fors/32, N=5.

1110: fsamp=fors/32, N=6.

1111: fsamp=fors/32, N=8.

JEIE O IR T g
X 2 Sz T IEIE O F NI T A R . 24 TIMERX_CHCTL2 % 77 4% 71 i) CHOEN=0
i, SR AR E A .
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00: JoFiiarMids, HPRAA A I 2 KR — AN IL A A — a3k .

01: % 2 ANFHfFMR — IR,
10: 4 4 NFEEM R — IR
11: 4 8 NHEAMR — Ik,
1:0 CHOMSJ1:0] EE 0 MUk
Lty H B AR A )
B H] /788 1 (TIMERX_CHCTL1)
HihikfmFs: 0x1C
HAifl: 0x0000
LR LIk (166 B (3261) Pl
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CH3COM CH3COM | CH3COM CH2COM CH2COM |CH2COM
CH3COMCTL[2:0] CH2COMCTL[2:0]
CEN SEN FEN CH3MSJ[1:0] CEN SEN FEN CH2MSJ[1:0]
CH3CAPFLT[3:0] CH3CAPPSC[1:0] CH2CAPFLT[3:0] CH2CAPPSCJ[1:0]
¥ HY Bk
LI, 2 R
15 CH3COMCEN JEIE 3 fy i ER G O flife
%, CHOCOMCEN #ii&
14:12 CH3COMCTL[2:0]  iliE 3 % b=k
% W, CHOCOMCTL ik
11 CH3COMSEN JEIE 3 HirH LR T A e R
%I, CHOCOMSEN ##ii&
10 CH3COMFEN JEIE 3 A H L e
% W, CHOCOMSEN #ii&
9:8 CH3MS[1:0] JEIE 3 Rk
Xy 5 LT IBIE KT RARNS S . JE 4IEiE < (TIMERX_CHCTL2 #F
7281 CH3EN L4 O)if X Eef A AT LS .
00: BiE 3 Bt B NHiH .
01: iBiE 3 B E NN, 1S3 WL 7E CIBFE3 .
10: iBiE 3B NN, 1S3 Wit 7E CI2FES .
11: JEiE 3 BB NI, 1S3 BURTE ITS |, Bt THELE P & ik ok 285 Ak ik
iH(FH TIMERX_SMCFGFG #4783 TRGS ik H).
7 CH2COMCEN JHIE 2 o EEEGE O flifE
MU E 1, MEINE ETIF S\ & PR, O2CPRE %5 5415 0
0: fHifEiMIE 2 M LA R
1. 251580 2 W L iRE £
6:4 CH2COMCTL[2:0]  HIi# 2 % Ehpefiat
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AL E X T O2CPRE HIZI{E, i O2CPRE #¥tiE T CH2_O.CH2_ON 118 . O2CPRE
I HSEA AL, 10 CH2_O. CH2_ON [ 3P ELR T CH2P. CH2NP fiz.
000: mFEE. % 29774 TIMERX_CH2CV 5it##% TIMERx_CNT [a] ] tb&ent
O2CPRE Aji2fEH
001: ULECHS B AS . i RE SR/ L EE % £ #4% TIMERX_CH2CV A A
i, &l O2CPRE N .
010: ULECH BB A, T8 BE SR/ L RE % £ 4% TIMERX_CH2CV A A
i, &l O2CPRE M.
011: VGECHRTEIEE . it Bad fME S 3R/ LA H %7 17 2% TIMERX_CH2CV M [HRY, 58
# O2CPRE ##%#; .
100: &K, | O2CPRE MK HT
101: S&HAME. 5&f O2CPRE M HF
110: PWM 3K 0. 7E /] _Eit-3it, — B4R E /N T TIMERX_CH2CV i, O2CPRE
A R, R TR T £ )R B, — BB A9 K T TIMERx_CH2CV
i, O2CPRE ATMH T, TN AHEBHT.
111: PWM B 1 7Em B3, — B4R E /N T TIMERX_CH2CV B, O2CPRE
RIER T, 5NN R LE )R TR E, — BB A9 KT TIMERx_CH2CV
i, O2CPRE NEMHT, TN TR
75 PWM #3008k PWM #5301 o, R S 4G R ECE T sl i Lh A =0 A
S D) e ) PWM 520K, CxCOMR HELF A 248
% TIMERX_CCHP Z7f7#:/ PROT[1:0]=11 H. CH2MS =00 Cth#&#iz) B bR
RER R

3 CH2COMSEN JEIE 2 HEGY PR e ftaE
ZA g E 1, TIMERX_CH2CV FAFM I T oA s, M THaaERiE
BRIy R Al TR
0: ZE1LiBIE 2 Hr /LY 7 A A as
1. [HERIEIE 2 H /L T A e
AAE kR (TIMERX_CTLO #2381 SPM =1), A LATEARBINTAL L 27 17 2%
LT PWM A
4 TIMERX_CCHP 217 #%f] PROT[1:0]=11 H. CH2MS =00 F It AN BE A 228

2 CH2COMFEN JEIE 2 HrH A P A A
Mz L, WASEEREE y PWM B 0 803 PWM B 1, S/t
S S Ao R B N S B o TR T Al R S NS S AT R S — A T AT
B, CH2_O #i B v b s~ 5t 4 R TE K.
0: ZEREEIE 2 HrHh LBl ThEE . UhlR 200N — M S0, 0% CH2_0
it PR B /INRE RS SRy B A FE A
1. fHEEIEIE 2 fh et hie . ARk BT — NG ZORR, BUE CH2_0
PR B/ INRE RS SRy 3 A A

1:0 CH2MSJ[1:0] JEIE 2 1/0 AR R

XU E LT EEN TERAMRAGSWERE. A L@ E XA
(TIMERX_CHCTL2 231725 #] CH2EN A7 3% O) iX Ly A 7] 5 .
00: JBiE 2 Mt B N .
01: #iE 2 FCE AHIN, 1S2 BLTE CI2FE2 L.
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Ar/bri

BARRER:

B

10: iEiE 2 BB AN, 1S2 WAT7E CIBFE2 L.
11: B 2 BB NN, 1S2 WZE ITS o RN TTAELE P 38 ik o B N ke o s
(g % E TIMERX_SMCFGFG 27172511 TRGS 1i7)

i)

15:12

11:10

9:8

74

1:0

CH3CAPFLT[3:0]

CH3CAPPSCI1:0]

CH3MS[1:0]

CH2CAPFLT[3:0]

CH2CAPPSC[1:0]

CH2MSI[1:0]

JHIE 3 F SR uE
% ), CHOCAPFLT A

THIE 3 H NIRRT s
%, CHOCAPPSC #iiik

\

iE 3 ik
5 i AR ]

MHIE 2 i N AR U e A

Her g h— DR E R, N MR RS A — Mt B . XL
BL7E LT CI2 I NAE = HERAEAZE R EL 7 YE P
0000: TGk, fsamp=fors, N=1.

0001: fsamp= frcik, N=2.

0010: fsamp= frcik, N=4.

0011: fsamp= frcik, N=8.

0100: fsamp=fors/2, N=6.

0101: fsamp=fors/2, N=8.

0110: fsamp=fors/4, N=6.

0111: fsavmp=fors/4, N=8.

1000: fsamp=fors/8, N=6.

1001: fsamp=fors/8, N=8.

1010: fsamp=foTs/16, N=5.

1011: fsamp=foTs/16, N=6.

1100: fsamp=foTs/16, N=8.

1101: fsamp=fors/32, N=5.

1110: fsamp=foTs/32, N=6.

1111: fsamp=fors/32, N=8.

I 2 RIS P

X 2 fE XTI 2 AT AR 2 TIMERX_CHCTL2 % {7#5H1f1 CH2EN
=0 I, TS S E A .

00: LTAAAs, MIRGAN O FATI B 5 — A iRk — a3k

01: % 2 MFAfil Ak — KA.

10: 5 4 ANFAFlR — A IR

11: 5 8 ANFFfilR — A Ik

HiE 2 Bk
5 it AR AU )
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B H] /788 2 (TIMERX_CHCTL2)

Mk fmFs: 0x20
HAi{E: 0x0000

AR ] LLE RS (166D BT (3267 Vi .

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TR ‘ CH3P ‘ CH3EN ‘ CH2NP ‘CHZNEN‘ CH2P ‘ CH2EN ‘ CH1INP ‘CHlNEN‘ CH1P ‘ CH1EN ’ CHONP ‘CHONEN’ CHOP ‘ CHOEN ‘
w w w w w w w w w w w w w rw
LI, LR Eiipny
15:14 LR DR FER A
13 CH3P JEIE 3 M
%% CHOP ik
12 CH3EN BiE 3 Ak

%% CHOEN #iid

11 CH2NP JHIE 2 T My H AR
%% CHONP #ii®

10 CH2NEN JHIE 2 B A R
%% CHONEN #ii&

9 CH2P JEIE 2 A
%% CHOP ik

8 CH2EN W 2 14k
%% CHOEN #iid

7 CHINP JHIE 1 T RN H AR
%% CHONP #iik

6 CHINEN JEIE 1 TN H A RE
%% CHONEN #iik

5 CH1P JHIE 1A
%% CHOP ik

4 CH1EN Wi 1 4R
%% CHOEN #iik

3 CHONP TETE O HAM Rt

MEIE 0 M E oM AR, A ST RN S S AR
18 O w1 B P AL
18 0 R AP AL

0: i@
1. &
4 TIMERX_CCHP 2747 28] PROT[1:0]=11 B, 10 i b A7 A BE4 56 24

2 CHONEN JEIE 0 B kb fd g
WiEIE 0 Bl B oM BRI, BIbALE 1 AEIEIE O 1 H AN

254



Z

GigaDevice GD32VF103 ﬂﬂ}jiﬂﬂ

. 22 EIE 0 HAMGH
1. fffeilE 0 B b

1 CHoOP JHIE O HRi:
M3EiE 0 fic B v A, A E T AR S R
0: JHIH O mHLFAE R
1: JEIE O fRHFA R
23EIE 0 Bt BB, HALE T CI0 55 kM.
CHOP #i%#% CIOFEQ i3 CI1IFEQ (145 %04 #y ol & i SR AR 1
0: 18 CIXFEO ¥ EFHEE SR EI#H M M iR MG &, FFH CIXFEO 1%
WeEnEL
1: 4 CIXFEO I N R 1R Rl W M iR A RS 5, I H CIXFEO x4
2 TIMERX_CCHP #17#%/f) PROT[1:0]=11 8% 10 B AT AREM E K.
0 CHOEN TIE O AR/ HEE fe
23@iE 0 AL B A, HIMrE 1 gk CHO_O 55 A . X4@iE 0 iLE N
BT, HI B 1 REEE O LR At
0: Z%1-3@IE 0
1. ffifEi@IE O

TR S (TIMERX_CNT)

ik mEs: 0x24
HAi{E: 0x0000

LA Dk (166 BT (3261) Wil

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

AR B4 s iR

15:0 CNT[15:0] XA E M ET T EUE . SRR U T aHE

WA HEHFR (TIMERX_PSC)

Hublbif%: 0x28
S Ai{E: 0x0000

FAAE BRI Ak (164) R (3247) il

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSC[15:0]
w
WALRE? B iR

255



Z

GigaDevice GD32VF103 ﬂ%}jiﬂﬂ
15:0 PSC[15:0] T 28 I B T4 A0 E
TSI AP T PSC HH4PRR DL (PSC+1), SFUCHEHHM4=ER, PSC HME %
NG AR AT A7 % o
TR B EHFFE (TIMERX_CAR)
bk fw#%: 0x2C
Hi{H: 0x0000
ZA AR DLy (1661) B (3267) Ui,
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CARL[15:0]
LI, 2 R
15:0 CARL[15:0] T 3 2 E I E
XNy E LT MR I H B B .
BEEHHHFHFS (TIMERX_CREP)
Huhk{mFs: 0x30
HAifE: 0x0000
ZHFERA LR (166 B (3261) Vi,
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R CREPI[7:0]
PLIALIR 2 R
15:8 fREE DR AL
7:0 CREP[7:0] AR A

15 14

X ST S A R . R RS EUE O O N AR SR S 5
T AEA I ST A 2 IR AL B (TR R 5 T W A A AL AE)

I 0 MR/ LR F A2 (TIMERX_CHOCV)

Wik f#e: 0x34
HAi{E: 0x0000

AT Dk (166 B (3267) Wil

13 12 11 10 9 8 7 6 5

CHOVAL[15:0]

rw
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BLINLI, B R
15:0 CHOVAL[15:0] JHIE O Ml sk ek LB
EIE 0 Fe B A AR, XA T RGOSR TS, I B AT A8
R
L3838 0 B B A H AR, XA A T R AN SR LR R . (R REAR N B 75
TERIE, T a e CE B A .
B 1 BRI FFSE (TIMERX_CHICV)
bk {w#%: 0x38
Hi{H: 0x0000
Z AR DLy (1661) B (32671) Ui,
15 14 13 12 10 9 8 7 6 5 4 3 2 1 0
CH1VAL[15:0]
LI, 2 R
15:0 CH1VAL[15:0] IE 1 PR B LR

3B 1 A EL AT RSP T I RO I H A 15 2
Sy i

S 1R EOH LB, GRS T RSO LA R RIR T
TR0, BT BB AR VAT A T

BB 2 W F AR (TIMERX_CH2CV)

bk Az : 0x3C
HAi{E: 0x0000

LA Dk (166 BT (3261) Wil

15 14 13 12 10 9 8 7 6 5 4 3 2 1 0
CH2VAL[15:0]
IALTRE 2 R
15:0 CH2VAL[15:0] W 2 MR A

iHIE 2 W E O AR I, XA GE T BRI T E, I B A A
MR

2HIE 2 W B oA AR I, XA A T R AT T A LA AR . s REAR R R 17
HFasIa, T A A SRR e .

HIE 3 #R/LEF A3 (TIMERX_CH3CV)

Hudik {2 : 0x40
SA{E: 0x0000
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AR ] LR (1660 Bl (3267 Vi .

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CH3VAL[15:0]
LI, 2R R
15:0 CH3VAL[15:0] THIE 3 Mk Ek LB E
EIE 3 B A AR, XA R T RGOSR TS, I AT A
AR,

2HIE 3 W B oA S, XA T RURE AN T A LA AR . REAR RLRY 17
FavJa, T A AR e .

BAMBERY F/H4 (TIMERX_CCHP)

Huhbfm#%: Ox44
S Ai{E: 0x0000

AT LT (1660) BT (3267) il

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ POEN l OAEN l BRKP ‘ BRKEN ‘ ROS ‘ 10S ‘ PROTI[1:0] DTCFG[7:0]

w w w w w w w w
LI, 2 R
15 POEN BT B3 4 A B

MAE OAEN A7, ZALAf AFR R Bl B F 3 i B . — B b NG R, 2Lk
P 0. R —/NEEEE BB, R E TR A R AL
(TIMERX_CHCTL2 %77 %4/ CHXEN, CHXNEN 47), lFFJ3 CHx_O F1 CHx_ON %
e

0: 2% LimiEs
1. fREEIES

>

H B A 2 TRAR A
H

)

[}

=p

[}

14 OAEN H B H A R
A€ LT POEN hs& 35 AT LARE A 30 1.
0: POEN fLAREMEAE(TE 1
1 RAIERIATRG T REHEA R AR, POEN M REM IS EEIE 1
AL R E#E TIMERX_CCHP #f74% 1) PROT[1:0] =00 B 7 A &4

13 BRKP SRNIR 3
WAL E T BRI S BRKIN R M.
0: HibHACHSFA L
1. b R A B

12 BRKEN Wb RE
A7 B 1B, R R CKM B Bl R I RN
0: gk
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11 ROS

10 I0S

9:8 PROTI[1:0]

7:0 DTCFG[7:0]

1: fHEREFILEIAN
A HATE TIMERX_CCHP 2747 %% ) PROT[1:0] =00 K} A4 A {514

BATREUN R PIR A T B

1 POEN fif & 1, MG ST i (s A B M LR B i Hh s Q) i HOIR A
0: 4 POEN f#¥E 1, @B H 155 (CHx_O/CHx_ON)# 2% k.

1: ¥4 POEN fi# & 1, iili%i{5 5 (CHx_O/CHx_ON)#f#fit, CHx_O/CHx_ON
% A BE (5 5 A1 TIMERO_CHCTL2 %5 77#% CHXEN/CHXNEN fi275 % o

HAZAE TIMERX_CCHP #4721 PROT[1:0]=10 3§, 11 M AN REHE T 4.

RO HRE T E

24 POEN fiffiif 0, MLALE ST CUZR L B A H A R 3 1 IR A

0: 4 POEN {5 0, @i {55 (CHx_O/ CHx_ON)#ZE il

1: 2 POEN f#%i 0, @B H {55 (CHx_O/ CHx_ON)#:{#ifit, CHx_O/CHx_ON
K% A BE 15 5 A1 TIMERX_CHCTL2 %% %% CHXEN/CHXNEN fi7 45 5%

HAZE TIMERX_CCHP #7725 PROT[1:0]=10 5% 11 I AN HEHE B .

B AN AR R 42

XPEALE SUT w47 38 1S (R R

00: ZERELRA B, K5 MRY

01: PROT #%3 0. TIMERX_CTL1 %174 ISOX/ISOXN §7, TIMERX_CCHP %
172%™ BRKEN/BRKP/OAEN/DTCFG i 5 {4

10: PROT #x 1. [k 7 PROT #xX 0 T WA #7288 5 (R H74), i&H TIMERX_CHCTL2
F AT CHXP/CHXNP 7 CAn SRAR RLEE Bl B A 10 , TIMERX_CCHP 317
#&h ROS/IOS fif.

11: PROT #:l 2. BT PROT X 1 THHFABETRII, TF
TIMERX_CHCTLRO/1 H* CHXCOMCTL/ CHXCOMSEN {7 (4n A0 5188 e B A%
AR Hid.

RGN XA R BB S —R, —H TIMERX_CCHP % £ 85N, XPMHS
Sl

HY DX B [ P

XA ST AN AN H 2 E AR IX FEAL R . DTCFG B RIFE X I [ ) 56 R
T

DTCFG[7:5] = 3'b0xx: DT value = DTCFG[7:0] * to1, tor=tpTs.

DTCFG[7:5] = 3'b10x: DT value = (64+DTCFG[5:0]) * tor, tor = tors*2.
DTCFG[7:5] = 3'b110: DT value = (32+DTCFG[4:0]) * to1, tor = toTs*8.
DTCFG[7:5] = 3'b111: DT value = (32+DTCFG[4:0]) * to1, tor = tors*16.
Az A 7E TIMERX_CCHP Z /743 ) PROT[1:0]=00 K A Al &4 .

DMA BB #7748 (TIMERX_DMACFG)

Mtk f#%: 0x48
HAi{E: 0x0000

A LU (1660) BT (3267) Vil
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ 1R DMATC[4:0] e ‘ DMATA [4:0]
REINLI, LR Eiipny
15:14 3] VRS AL
12:8 DMATCI[4:0] DMA &%t

ZAIEE LT DMA ViRl (332/5) TIMERX_DMATB #1728 Ik 3.
5'b00000: 1 AL%
5'b00001: 2 WALH

5'b10001: 18 AL%

75 TR WARFF R ALAE
4:0 DMATA[4:0] DMA &4 af ik

AL E X T DMA ila TIMERX_DMATB Z1£a% 14— M hhk. 245 — ki Al
TIMERX_DMATB & f7 #% I, S By Uy n] 1) 5 =2 1% A7 48 2 stk o 58 — ik il
TIMERX_DMATB i, Kijila Giegaithhk+0x4) .

5'b00000: TIMERx_CTLO

5'b00001: TIMERx_CTL1

5b10010: TIMERX_DMACFG
Rz Eihiil = TIMERX_CTLO + DMATA*4

DMA RiZZ M X &4 (TIMERX_DMATB)

Hudk A% : 0x4C
SAME: 0x0000

ZE A LRk (1600 B (32D Vi,

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DMATBJ[15:0]
w
BLIALIR B iR
15:0 DMATBJ[15:0] DMA K& LM

MR A IEREE, N GREIaHbhE) 2 GRIGHIIE+E4mRse4) bk e
AT . ARRER S, VEEDY 0 2] DMATC.
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15.2.

15.2.1.

15.2.2.

B ENE L0 (TIMERX,x=1, 2, 3, 4)

il

A ER S L0 (TIMERL, 2, 3, 4) 2VUiEiE 2%, TR AFSRA W b, mTRAF=4E
PWM {5 5 H AL YR HE . B 2 88 L0 & —A 16 AL Ef/F 5 11 5as

I E T 3 LO T MAER, 7T AR B, FAER ST LGN oA 2 I 45
SE I &3 FE IR 8% 2 [ A BT, (HSZEA TR THEES 7T DA DB AE — BT S — A R E I 45

FENHME

SIEIEE: 4

THEER e s 1667,

SE I AR BE ATk BRI B, AR, SNEREIN, ARERARKR
EZ b S v [ i oh O LT A G SRV A S o €

IEAZ a4 . FIORIAB IS B A1 H e e J7 )RR L
BRI R AR B )

YRR TS 1667, 84T Fh i m] DLgh oo
FEAMEEFECE: AR, Wl B, TR PWMAEL, Bk,
Hzh E ke IR s

e L MIDMATE K SRS, Ao S A0 LA SR A
2 E I 5 ZRIRAL AT — AN I 8 7T EARJ I ) 3 22 A 5 I 46

S8 I 4% (10 [F) 25 0 VE R A% 3R 1) 5 IR 4 AE 5] — AN b SR 2R 4
58 IR 4% AR 2 ) 4
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15.2.3.  SHERE
£ 15-34. B ER 50 SHAERBEAL T im0 € I 2% 1) A A G B A5
& 15-34. BHER 2% LO Z5H9HER]
CHO_INT>
cio
CHIIN < iy LN
CHIN  — M V&SRS LR T AigE
- \ &I
]
CH3IN » ] : F’J
Imo
miL
T2
i3
- R - TIMER HxCV
CK_TIME v ¢ YYY Y s X_CHxC
Py YN il b 3
et gk 3 1 $roc cu =
Ui ioall] T i
s enee | i AR MRS s y DMA REQIACK
En TR = LRSI ] TIMERX_CHO
> DMA i3 TIMERX_CH1
------- TIMERX_CH2
— ‘ - TIMERX_CH3
TIMERx_TRGO f mﬁﬁxﬂ?
N AP req en/direct req set X
AAFHMBENER | T T
[CAPBBUS ) it sl i, P O
= [ B A AT A s S, EREIE. | e o o
E/QGE Th N s T i el -
%¢ 8| & [ cH2.0
Interrupt é:* ,?v%;qy
4—@ —® cH3 o
]
[
[
15.2.4.  ThREEHEH
N EE/ bR S

I S B 2 LO [F) I Bk YR AT LA I 4 CK_TIMER, ¥ /2 i SMC (TIMERXx_SMCFG %
TELRAL[2:0]) LA e I s

B SMC[2:0]=3'b000, 5& i} #4434l (4 FIRCUMHRICK_TIMER)

W AR e WL (SMC[2:0]1=3'b000 ), #K I\ H ok 3K 2y v H 45 79 43 400 25 1) 52 N 50 I e Y
CK_TIMER. 4 CEN Efi, CK_TIMER &l fiisr#iids (Fsr4ifE i TIMERX_PSC 75 175
&) 774 PSC_CLK.

XA, IRET g R TIMER_CK 5Tk 3 T RCU K] CK_TIMER.

W R A e B3z 1 45 (B TIMERX_SMCFG 27 {745 1] SMC[2:0] 13 & Jv L35 0x1. 0x2. 0x3 Fil
0X7), T4 4 gl HoAh N2 6 (1 TIMERX_SMCFG 2747 2% () TRGS[2:0][X Ik ) Bk 5, £~
SO . 2 WBLFGE AL SMC #E B BN Ox4. Ox5 F1 Ox6, T1-H#s 74 4 2% i 4 IR i
BRI TIMER_CK 3K,

262



Z

GigaDevice GD32VF103 ﬂﬂ}jiﬂﬂ

& 15-35. EBESP48A 1 I, IEHAER T REH Bk

ccrver [LTLTTUUHHUUUUUUUUL

CEN

update event ]
generate(UPG)

Reload Pulse

Update event (UPE)

PSC_CLK = TIMER_CK —|_|_|_|_|_|_|_—|_—|_
CNT_REG i @XE

'_I

UuuuuuL
(oo X oK X oK )

o

B SMC[2:0]=3'b111 (HPEBIF 4P EER0), B 8% R FAMER AN 5] BHIE At B .

THEES T2 488 AT LLZE TIMERX_CHO/ TIMERX_CH1 5| B AEAS BT ek B FEUS 8. X Fb
AT DU % B SMC[2:0]4 0x7 [AlH &% & TRGS[2:0]4 0x4, 0x5 B 0x6 Kik .

It H A B T SR 2s . m] DAAE N 8 & A5 5 1TI0/1/2/3 W) T4, XM DUET K E
SMC[2:0]} Ox7 [l 8 TRGS[2:0]4 0x0, Ox1, Ox2 mX# 0x3.

B SMC1=1b1 (HMFIFEERL), & gk PEANEH N 51 BIETWE Syt 8h I .

THECER T 3028 v DATESNER 51 ETI BA EFHVR BT B i v B, xRt xCnT Dlod il % B
TIMERxX_SMCFG i 745 1] SMC1 i 8y 1 Rik . 75— Fhik$ ETIE SAE AR #hisor =0,
W B SMC[2:0] 4 0x7 [AlR % E TRGS[2:0]8 0x7. 117 ETI A5 5 2@ il H - ue I 28 AL ETI
SIUESERIR) . WRIERE ETIE S A8, fdok 32 48 AL I 0 i B e B ETIES L
TP A — AN ki Sk T B T A as SR AR

o Bies

T4 Higs vl LUK 2 i 23 AR 80 (TIMER_CK)4i% 4% 1 3l 65536 < [HFI L EAE 240, 2405
i 4F PSC_CLK IRBNTEES 114 4 R E02 Tl 425 47 %5 TIMERX_PSC #4il], X /M3
AT A I, R TEISATI M AR . T I T A48 1) S B07E T — VB B 44 21 R i 4l %
.
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B 15-36. LTSS HN 1 28] 2 1, THHESHINFE

mer o< [T U UUHUUUUUUL

CEN

sc.c 1111 gigigiipl
CNT_REG F7 XXX eraXed o X o X 2 X X o

UPG

=

Reload Pulse

PSC value 0 X !
Prescaler BUF 0 1
Prescaler CNT 0 0 >G 000000
e b B

FEXFPE R, TR AT BT R ) i g O FRGR I SR G sh il (e
XAE TIMERX_CAR #iff-ds ), — BiM @8 vH 3080 A3 e, 2E=HM 0 FFaa1m Bk,
FRiXE T EE I, E(TIMERX_CREP+1)K it G B B g, & W ERRR R4t 2
FEAE A . 7R B SO, TIMERX_CTLO 27288 b (3507 1814547 DIR S %4 ¥
B 0.

i@t TIMERX_SWEVG Zif7#51 UPG 78 1 K& B R HIEN, tHEUESH0E 0, A
EH .

W5 TIMERX_CTLO %77 25%) UPDIS & 1, 2% F 5 gt
YRATEHFEMEN, TGRS (A3 BRI, T %17 5 #4405 5 .

& 15-37. i E itk /F A, PSC=0/1 1 A& 15-38. i L if okt /F A, FEEITN A
TIMERX CAR ZFZ#A7fE% H T —26+, 25 TIMERX_CAR=0x63 I, THH# 75 AN [F 553 45
KT R HIAT N
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A 15-37. @\ L FE, PSC=0/1

TIMER_CK

CEN

PSC=0
CNT_CLK(PSC_CLK)

CNT_REG
Update event (UPE)
Update interrupt flag (UPIF)

PSC=1

CNT_CLK(PSC_CLK)

CNT_REG

Update event (UPE)

Update interrupt flag (UPIF)

U

Juutududidyiut

5E

—

Uuudyuuiuduuue
XX X o X KX oK o oK)

Hardware sekA

5F

Lo X o X e X s

L L L L L
Lo X o X 2 X @)

-

Hardware set & &« Software clear

& 15-38. [a Lit ¥t R B, FEBITH S TIMERX_CAR &% HE

TIMER_CK

CEN

CNT_CLK(PSC_CLK)

ARSE =0

ARSE =1

Update event (UPE)

Update interrupt flag (UPIF)

Jututuu

UYL

_JHutut

CNT_REG st @@@@ 63

Update event (UPE)

—

U uyUL
COCO0CC0

Update interrupt flag (UPIF)

Hardware set ~al

Auto-reload register N 65 63
%

CNT_REG e @@@@@@ 6

change CAR Vaule

—

GO0

mls

Hardware set ~al

Auto-reload register

Auto-reload shadow

I: Software clear [~g__
Hardware set

65 63

change CAR Vaule

register

65

63
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A T O

ERXME, T BT MR A R TR R B S nEE CGE XAE TIMERX_CAR #F
) W NESAHEE] 0. — BiM8ER 403 0, THEE S EH M A MBE G 8. W
RWE T HES IS, E(TIMERX_CREP+1)IX T fa = A BT H4F, 5 WIAERRR R i i # 2
P A AR R T EURE U, TIMERX_CTLO Z778% i 1307 1145 647 DIR M AZA %
Bk L.

i85 TIMERX_SWEVG F 77851 UPG 78 1 ¥ B S 4, tHEUE S viabte oy B sh
In#AE, FEreAE T

W% TIMERX_CTLO Z-/725H) UPDIS & 1, 2% 58,
MRAEFEFHEMN, A MR (H I ER TR, T AaT 7748 ) 75K 1 58T

& 15-39. /i Fif $h1/F K, PSC=0/1 & 15-40. /i Fif Fh/F B, HEE{TH K
TIMERX CAR 7 T — 54T, 24 TIMERX_CAR=0x63 I, 1145 7F A [ i 4451 %
NHAT N

& 15-39. [ FitHg 7R, PSC=0/1

mer e [N LU

CEN

CNT_CLK(PSC_CLK)
TIMERX_PSC PSC == 0

S O CC 00000000009

Update event (UPE) _|

Hardware s
Update interrupt flag (UPIF) "~

TIMERXx_PSC PSC ==1

CNT_CLK(PSC_CLK) _|_|_|_|_|_|_|_
ontree_ o X X @ X o X X & X @ X o)

Update event (UPE)

%

| Software clear

Update interrupt flag (UPIF) Hardware set

QJ
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B 15-40. [N FE, BT EE TIMERX_CAR FA3E

meer o [T UUUHUHIUUUTUUUL

CEN

CNT_CLK(PSC_CLK) Uuuyituudduut
ARSE =0
CNT_REG 0 X 09X 03X 02X o) 09X 63X e2K 63X e0X 5K 5K 5K )

Update event (UPE) _|

Update interrupt flag (UPIF) Hardware set — |

Auto-reload register 5 >< 63 :
change CAR Vaule

 anre T RREEEEEEECEEEEE

Update event (UPE) —| _|
—

Update interrupt flag (UPIF) Hardware set a0 fware cf
A ottware clear Hardware set
Auto-reload register 65 63 63 65
change CAR Vaule change CAR Vaule
Auto-reload shadow register 65 63 65
R TR

TEH S 0T, TR B A O FRAG A i3 A 2 n# e, AR5 Rk 0. 1\
i EE R, E R SRR TR S T 5B (TIMERX_CREP -1) NP4 —A B FfE, | T
HHOE R, SER B T RS TR 1 A A TR AR AR e RO R,
TIMERX_CTLO 247 2eh i1 H 807 i3kl DIR Wik, R80T 1) o 1H807 A5 #I 67 DIR #
T [ 20 BE

¥ TIMERX_SWEVG #1741 UPG A& 1 AT AWIZAM i+ 88Ul Y 0, FF/ A —A ¥,
To 75 ST e T A T R 1) B EOL 2 W R

e E FHR, TIMERX_INTF #4723 FF ) UPIF AL #R &4 E 1. {H2 CHXIF 2 E 15
TIMERX_CTLO #Fff#+ CAM MIMEA L. BAMTSHE 15-41. P RTFEERTTHHEN T
&.

W% TIMERX_CTLO 27 /7251 UPDIS & 1, 2% 5t
YRAETH AR, A A e (S ER AR, U 88) Ak i s .

15-41. FRIFFHERX T EBRNFESLSH 7 — %46 F, 4 TIMERXx_CAR=0x63,
TIMERxX_PSC=0x0 i, H#ammt 7K.
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B 15-41. s RyHHE AT B

TIMER_CK_|_|_—|_—|_|_|_

CEN

UL
escenw— d TUUTUUU LTIy Uy UL
CNTREG___ o CO0eLC000C0ODEeCC o

Underflow _|

Overflow

—,
UPIF e ;| ~a

TIMERx_CTLO CAM =2'b11

—
CHxIF ™ ;| ~a

TIMERX_CTLO CAM = 2'b10 (Upcount only)

I
N

Jl ]
N

/

J
1
J
IS S
KRRV

{
N
/

CHXIF A

TIMERXx_CTLO CAM = 2'b10 (downcount only )
—7/ —,
CHxIF A A ~a|

A Hardware set

/ Software clear

AR/ U BUEE

I E R % L0 A DA ST (3 E Tl 3 A\ B L B R UL AT . BN IEIE R S — N
IR LR A7 A 5L, W — MG, B IESE ] S AR H 2
LI D/ EIR B

N VB TE W — AN EOR IR T, e, JE AR S S A . RN RS — N TR
WA, — BB EERE, R AN — AN EE T A . WS AE RN G b PR I
5, TIMERX_CHXCV #FA7as =i i 408s M v e, RIS CHxIF i & 1, # CHxIE=1 N
PR TE T
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B 15-42. IARIREE

BN R

CEES [ omEEE

> &S AR

CI0 »

D Q>
> >
TIMER_CK r r r

CIOFEO CIOFED
EAH | | ETHR& TR
[T

i N BEd ‘CllFEO
S THEER )| (CHOVAL) B

____CHOIF CHOCAPPSC

SR B LAt JETE () fge o B le—— im0
[— TI1
[— TI2
[— [TI3

CIOFED

\d

T
CHOP&CHONP

TEUL T

Y

A

ITS

CHOMS

__ TIMERX_CC_INT

WERMANGES Clx AL, —MZ TIMERX_CHx 1%, 5B —# & TIMERx_CHO,
TIMERX_CH1 #il TIMERX_CH2 Rl 555 . BiEfAE S CIx Jeht TIMER_CK {5 5[
W, R A BT IR R, A IR S S T I IR R ES, AT Dk R b
FHEECE TR BT R E CHXP IER(E A EAHREE TR, BT R E CHXMS, 1&67] LIk
FRHAREE 4 NG 5 BN E RS SENIRE S . BLE IC T ds, ([ESa T M
PRI A P2 — A RO SR AT . TR KA, TIMERX_CHXCV -0 T E #5 4H

Fo B AR -

F—b. JEPIERE (TIMERX_CHCTLOZ 728 ' CHXCAPFLT ):
RIEHNAG S FERE 5 E, BB CHXCAPFLT .

B D% (TIMERX_CHCTL2%5 77 %% 1 CHXP/CHXNP ) :
Fic & CHXP/CHXNPE £ A T iR .

B=3 PR (TIMERX_CHCTLOZ 17 2 HCHXMS):
— H Ol i B B CHxMS i 5 % N 5 38 05, 0 0 fR 08 T8 iC B TE d O\ B aC
(CHxMS!=0x0), ifj HTIMERXx_CHXCVZ 17 8 N RE S .

BIUE: RS (TIMERX_DMAINTEN 2772 2% CHXIE FICHXDEN):
FHEEAA R BT, AT LASRAS P T FIDMATE R .

R WP (TIMERX_CHCTL2Z: 1728 HCHXEN).

SR WG S KER, TIMERX_CHXCVAH 3 & S il tH A iME, CHXIF{ZE1.
WHRCHXIFALE 241, MICHXOFAE 1. HRHETIMERX_DMAINTEN % 47 #% 1 CHXIE !
CHXDENHJECHE, WA S ) o Wr AT DMATE Ko e th -

HEFA: SR ECHXGHL, S HEE 4 H W AIDMAIE K .
o N AR A o] F SR TIMERX_CHx 51 _EAS S Bk % B . B, —A4> PWM &
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$£3) CI0. i B TIMERX_CHCTLO #7724 CHOMS iy 2’b01, % #3818 0 i 3815 5 A Clo,
[Ef 3 8 _E TR, Bl TIMERXx_CHCTLO %74 CHIMS Jy 2’b10, EFMiE 1 sk
E5ON CIO, [N E Rk, H SRS N EMEER, FiEE 0 M EABEL.
TIMERX_CHOCYV %47 2%l & PWM f A H1{E, TIMERX_CHI1CV ZF 7230l & PWM (5 25 EbfH .

B A

TEfH BB, TIMERX 7] L= AR i s ik, A7 B, Ak, RRSET (] A0 5026 #8 2 v] S FE 1 o
M —ANi HOETE ) TIMERX_CHXCV A {728 5 1H 828 B E VLR , # 4 CHXCOMCTL L &,
IXANIETE (% AT DA E e, B B AR PEGE ). MR A S TIMERX_CHXCV
RS R ULECR,, CHXIF Aigt B 1, Wik CHxIE =1 W& Ay, Wi CxCDE=1 </
DMA i# K.

P E P BRAT -

B WNHEE.
We B I S B, T AR G

B WEBAEE:

P B CHXCOMSEN K it B i t FL A 1 25 A7 4% 5

W E CHXCOMCTLAZRAC B i A0 CEL v B~ P EAR P RS
W B CHXP/CHXNP A R IG5 A R i~ F bl v 5

W B CHXEN{E e H

#=3b. BT CHXIE/CXCDENIIL B T /DMATHE R fH fE .

B0, WIETIMERX_CARZAE 2 M TIMERX_CHXCV 27 17 %% it B 4 H Eb A i 3«
TIMERX_CHXCV 1] LATEIZ AT B AR 35 4% BT 51 52 1498 B 1 5022

BHP: WECENEREC I #.

15-43. =i L BRI R 1 =0 LA th o SR/ B s B P/ BTG HT, CAR=0x63,
CHXVAL=0x3.
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B 15-43. =FhdaH L BAER

o e _[[ITUUTTUUULTTUUUTT UL TUUUUL

CEN

vt res o XX DD EEEEEEEEHEEHEEE

Overflow

I I
I I
Y Y
match toggle ! !
I I
| |

OxCPRE

I
match set ‘

OxCPRE

match clear |

OxCPRE

PWM 3,

£ PWM $rdifizl s (PWM #i: 0 ZH.E CHXxCOMCTL & 3'b110, PWM #ix{ 1 2t E
CHxCOMCTL &y 3'b111), ili&HE4HE TIMERXx_CAR 27 #s Ml TIMERX_CHXCV %17 2511 ,
it PWM 3% .

MR BB, 7T LA N A PWM 3 : EAPWMQGZES %55 PWM) AT CAPWM(H 9451 55 PWM).

EAPWM (1 J&HHH TIMERX_CAR Zif£asfH e, 2l TIMERX_CHXCV 74 HE RE -
& 15-44. EAPWM KRR 7 CAPWM % 98 % A1 rb i

CAPWM KA HAH (2*TIMERX_CAR Ziffdasfi) Y, G2 H (2*TIMERX_CHXCV 5 {7 %%
B Ve, B 15-45. CAPWM B P B s 7 CAPWM [ryfn ik J2 A i

1 B EoEEF, PWM A 0 F (CHXCOMCTL=3'b110), 1% TIMERX_CHXCV #1744
{5 KT TIMERX_CAR ZFff#s i, WiEH K —H N LHEF; PWM X 1 T

(CHXCOMCTL=3"b111), if TIMERX_CHXCV & {72 (M kT TIMERX_CAR 2717 2% 1.,
HIEH — EOAH S
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& 15-44. EAPWM B £ &

PWM MODEO | | | | o
cxour S L TLrrrrrr— .o e
PWM MODE1 '

o= - - - .

|
Interrupt signal |

CHIF ]
chxoF — | —_]

15-45. CAPWM B} FE

CAR

CHxVAL
0

PWM MODEO | | | |
CxOouT il | 1 | | | | | | | | [
T

PWM MODE1 : :
cxouT _ M MM

Interrupt signal
CAM=2'b01 down only I o

CHXIF : I
CHXxOF | 1 [

CAM=2bl0uponly | | |

CHXIF —| | |

CHXOF . . |
CAM=2bl1lup/down | |

CHxIF_1 i
CHXOF ————1

WER TSRS

2 TIMERx H TH VLG LU B R, fEilE R 15 5 < il A — A>T A5 5 OxCPRE {3
FOEIE x i ERES). %E CHXCOMCTL {2 1] BLE X OXCPRE {5 5%, OXCPRE 55
BT RME L ThAE, 035, % B CHxCOMCTL=0x00 J DA+ E 4G dF, % H
CHXCOMCTL=0x01 "] LK OXCPRE {5 5 & E N & HF: B CHXxCOMCTL=0x02 7] L
OXCPRE 15 5% B NKHT; & & CHXCOMCTL=0x03, 7Eil-##{E/ TIMERX_CHXCV %F
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s ULRCS, W DAESE da A5 5

PWM #5, 0 A1 PWM #5 1 /& OXCPRE [ 5 —Fhfar Hi 287, % B CHXCOMCTL fiz3 2y 0x06
5 0x07 7 LABL B PWM #2:0 O/PWM #5251 AR X LB b, AR A 11 2 #HE A TIMERX_CHXCV
T MEM R AL L7 7, OXCPRE &5 5 Hd P . BARGIF T fEIA, 15S %M N AL

%8 CHxCOMCTL=0x04 5% 0x05 1] LLszHl OXCPRE 155 HsgklmE IhRe . ME b =568
% 32 0 BN A AR RCIRAS, TASMKHLT TIMERX_CHXCV HIE A5 2348 2 18] i L
gk

BLE CHXxCOMCEN=1, X5l ETI 5IIAE 541 ETIFP {55 v i iy, OXCPRE #
SRR FE R —EHFAFRIKRES, OXCPRE 1554 & [A 214 2 - IRE .

IERR RS A%

IEAZ R 28 T fe 8 FH i TIMERX_CHO A1 TIMERx_CH1 31 JAIZE i CI0 A1 CI1 IEXS 15 5 %
AHEAFE PP Sl . @i % B SMC=0x01, 0x02 5 0x03 Kik#2 1 i Cl0, X1 Cl1, B
F HH CIO F1 CIL SR P 5E I 25 1 THEOT 0] o AEREANJT In)ade B35 1) BP0 A2 1), DIR A7 72 H il
PFE BN SUE o VHEER RO A SUR L W0 2 15-5. i -5 G E 5.2 I FER TN -

IEA R 38 1] DG 1E — AN 7 A B AN R b, X R TH B £ 7E O A1 E Shin e 2 7]
BRI, Kk, FH P ATETH R T A THERT I & TIMERX_CAR 2748

& 15-5. T HEHRGHESZREPRR

CIOFEO CI1FE1
THER G
L7t THE £t TR
CI1FE1=1 Down Up
HA Clo
CI1FE1=0 Up Down
CIOFEO=1 - - Up Down
Hfcin
CIOFEO=0 - - Down Up
CI1FE1=1 Down Up X X
CI1FE1=0 Up Down X X
Clo #1 Cl1
CIOFEO=1 X X Up Down
CIOFEO=0 X X Down Up

ER: - BT X BERAT R
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Bl 15-46. gmhdassk IR T HHEETHT

oo [ L[
oo L L

Counter ﬁP—/i down

15-47. CIOFEO 1% xAH B4 tg a8 O T B+

L

co | [ J L[ LI
Cil1
L
Counter “(;\vn—\* UP
BI/RERIBFEO TR

Z% BREN# (TIMERX,x=0)

MFEH) 2R
TIMERXx Re7EZ M R ANl A, A E AR, EE R, v s i B
TIMERX_SMCFG 7 f£#5H11#] SMC[2:0]%e B ix £ebirl. X SuAs X iy A\ il U m] Lhodid i B
TIMERX_SMCFG Zif7# 1 [) TRGS[2:0]Ki%+%.
£ 15-6. MERRH
B wid fioh R IR A ki % JEBAITRS
SMCI2:0 TRGS[2:0] SR A& U5 A& CIOFEO 5| A A UFN 1TIx,  JE AN
[ ) ) 000: ITIO # CIIFE1l, TiH# CHxP TS TA T
., |30100 (A \ N,
IR Th101 CEEHL) 001: ITI1 I CHXNP SREEFEARIEA | F5 il AIHA Clx, mTACE
D110 (${;§;) 010: ITI2 A CHXCAPFLT ¥ & &I,
g 011: ITI3 R Al &R ETIFP, oA H
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RGP il R YR iR BRI
100: CIOF_ED |FCE ETPEHMMA | £k RIZA ETIFP, JEH
101: CIOFEOQ o FATI 34035 w]
110: CI1FE1
111: ETIFP
H iR
A 2 AN TR | TRGS[2:01=3'b000 | #fil Rk IF2 ITIO, ARt | Zfi R IR =2 ITIO, JEPFI
KB, THEAEEE [ERE ITI0 Aflk IR . RBEATTH . T SATTH
JA .
B 15-48. HAER
TIMER_CK —|_
le CEN
CNT_REG 5E S5FX 60X 61X 62X 63X 00X 01 01 @@@
UPIF |
ITIO |_
Internal sync delay
TRGIF - >
el TI0S=0 (FERED)
A B A AN NIKREIES | TRGS[2:01=3'b101

W TEEEET
B SRR
RRRIE a8

3% CIOFEQ Jyfih ik

{d/ N o

[CHONP=0, CHOP=0]
CIOFEOQ A AH. kK
HETE EFHE S

FEIXAME 5 P IR A 55
o

B 15-49. EfEHX

i 2 weee [ [UUHUUUHULTHUTLUUL
cen |
N o I CCCETN
o | |
coreo
_— -
ﬁmﬁ&:)ﬁfiﬁﬂ?%ﬁ Tﬁii[ilzf;;; ETP =0, ETIBHEA | ETPSC=1, ETI2 74,
B3| somorits. . A ETFC =0, ETI k.
& 15-50. TEfER
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BERIEH firh 2 PRI et BT

= I D I S —

ETIFP

CNT_REG 5H 5FA 60A 61

TRGIF

Bk AR

BE TIMERX_CTLO # /78510 SPM A& 1, fHRe k. 2 SPM B 1, THEE FIRGE
AR EEEE . AT AR, ATRLEE R E CHXCOMCTL L & TIMERX
A PWM #E a8 E AR

— B EE R SIS AT KU, B L ERE TIMERX_CTLO % 47 4% B € I 8 e fir
CEN=1 KA et Hids. A (s SIaiE A5 CEN=1 #RAT LA — Mkl BbJ CEN Ai—
BN 1 BRI R A CEN E S 0. iRt CEN A8 Hs 0, 1HEas =z 1k
AR, WPEUE R AR CEN (AR B0 F B 3hi 0, TR A6 L -

EBR PR, AR AN i R IR 4K CEN A8 1, {FRsitHas. SR, PATHHEUE A
TIMERX_CHXCV 7717 2 fH (1) LU L 45 AR IRAFAE — eI B aEiR . O Tl RIR /D iR, FH
AT LLEF TIMERX_CHCTLO/1 2747 #%(¥) CHXCOMFEN 7% 1. Bafkpp il T, filk FFHE4
2 J5i» OXCPRE 15 5 ¥- 4l 7 R sif il i 49y 15 % A2 Ll A DG E ) A ) £ FLST 5 (ER AN FH 25 8 LA 45
R R iEERE N PWM 2 0 2 PWM B 1 i CHXCOMFEN {74 "], fil R JEK
BFfRAES .

&l 15-51. BpkiE=R, TIMERX_CHxCV = 0x04, TIMERX_CAR=0x60

TIMER_CK(CNT_CLK) _FIJTJ_L. Lrljw_rlJW_TLfljw_rlJT_

-

CEN

1£ SPMIE R, & #1515

ci3 J_| i/
CNT_REG 00 @@@ 04 @Q@ 8 r

O2CPRE

— (2]

SE B 4% HE

B¥ BREN# (TIMERX,Xx=0)
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SERF 3R DMA

SENS 28 DMA 0245l DMA BEEEC B e i 83 f7ds . A AN IR 2T 25 DMA #EUH O
(K27 77 2%: TIMERX_DMACFG il TIMERX_DMATB. AZilfd fgAH S [ DMA 15k Az, — 8Py
TR A T LA A DMA 53K . i K4, TIMERx 2245 DMA Ki%iEK . DMA &
B M2P (f&tgi 75 1 M FE B 4M %) #30, PADDR (#hsFEHINE) A TIMERX_DMATB %1%
#ethil, DMA mh<xviinl TIMERX_DMATB Ziff#t. SEPr b, TIMERX_DMATB {7 R —
Nggnt, EW #E 2 K TIMERX_DMATB BRGS B| — AN N #8547 48, X AN 0 5 A7 3% i
TIMERX_DMACFG Zif7-# 4] DMATA K485%E . @R TIMERX_DMACFG 7747 # ) DMATC
AEIAE N 0, Fon 1 kAR, &8 R I% 14 DMA &Kt il LLg &. % TIMERx_DMACFG
WAFESH DMATC AskfEA N 1, Bl EN 3, For 4 WL, e #MHEERZA 3 K
DMA i3k . #£iX 3 kiR T, DMA X TIMERX_DMATB 7517 #8 i1 7 ] £ WL 37 [7) 72 I 2811
DMATA+0x4, DMATA+0x8, DMATA+OXC #iffy. M, KA—IXK DMA WIBHWER, &
I 38 258 %1% (DMATC+1) s R,

AR R 1k DMA iERFEM, TIMERX B2 EE LR,
FE B B3 AR

2 RISC-V W51k, DBG_CTLO #Ff7#s ) TIMERXx_HOLD Bl E M4 & 1, i a2y
51k,
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15.2.5. TIMERX #788(x=1,2,3,4)
TIMERZ1 F:idik: 0x4000 0000
TIMER2 J:idi: 0x4000 0400
TIMER3 J:idi: 0x4000 0800
TIMER4 J:3idi: 0x4000 0CO0
) %1728 0 (TIMERX_CTLO)
HuikfmFs: 0x00
HAifl: 0x0000
LA DAk (1661 BT (3241 i,
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
{85 ‘ CKDIV[1:0] ‘ ARSE ‘ CAM[1:0] ‘ DIR ’ SPM ‘ UPS ’UPDIS‘ CEN ‘
IALRE L2 Eiiip)
15:10 R AR FEEALE
9:8 CKDIV[1:0] gl
JEITHAFECE CKDIV, #E TIMER_CK CER 281D 5 DTS (FEX I A A FER
Bl Z IR RE, FEIX KA S I S 2 ) DTS ).
00: fors=friver_ck
01: fors= friver_ck /2
10: fors= friMer_ck /4
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NIRRT, B MAE R T AR T, — B e KT TIMERX_CH2CV
I, O2CPRE NARHF, HBNATRKHHF.

7E PWM 558 0 80 PWM 80 1 Hp, U 2 B b SR e 7 mloas Ll = A
i S D) B PWM #5308, CXxCOMR HL-FA T 3%

2 TIMERX_CCHP #77£%:f) PROT[1:0]=11 H. CH2MS =00 CHb#eRs) IhibhiAs

JEIE 2 Y T A AR ARl AR

HMAIHEE 1, TIMERX_CH2CV 288 IR T arfras il flife, ST ar P as g e
S A

0: ZEI-iEIE 2 fy /LIRS T3 a8

1. ffRRIEIE 2 /LU T3 23

AAE Bk 0N (TIMERX_CTLO 47 #481) SPM =1), W] LAZERBINTREE A A7 4%
oL EH PWM 55

% TIMERX_CCHP 277 #:f] PROT[1:0]=11 H. CH2MS =00 F It Az ANfE#l 228

HIE 2 4 b R

iAo 1, WARIEERE Y PWM X 0 5038 PWM 2 1, SntRaiisi/ g
B L X fd R B N S R i SR H R B A 5 1R RO R S — A e T
fid, CH2_O # it B A d Pl 5 b 4 R TE ok

0: ZEREIBIE 2 frh LB Th R . Aok 38 KM A — AN RO, B0E CH2_0
fii PR Bt/ IN ARy 5 AN

1. fEREIEIE 2 fth HLRCRIEThAE . MR SR — A BURE, R CH2_0
b PR BB/ N AE T g 3 AN 3

JEIE 2 1/0 B

KR E T EE N TAEBR KM NG S g A Y
(TIMERX_CHCTL2 %4783 1) CH2EN {7 i 0)if X sefi; 4 A5,

00: J@iE 2 Ft & A4

01: WiE 2 MLE AN, 1S2 BLSF{E CI2FE2 |-,

10: @iE 2 ME A, 1S2 BLSTTE CIBFE2 I-.

11: iiE 2 BCE NI, 1S2 BUEHE ITS bo (AR A T 1 8 A 0 i o g A\ gl adk v inf
(#xL % B TIMERX_SMCFGFG #1774 TRGS fi7)

i

15:12

11:10

9:8

CH3CAPFLT[3:0]

CH3CAPPSCI[1:0]

CH3MSI[1:0]

JHIE 3 H N IR IE i
%I, CHOCAPFLT #i&

JHIE 3 AR T g
% I}, CHOCAPPSC #iii&

HiE 3 pEAik
S5 A G )
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74

3.2

1:0

15 14

CH2CAPFLT[3:0] il 2 iy NAfi S 2 1

I as N F AR, N AMRASEE S E AN . XL
FLE LT CI2 NG T IR A IR A I
0000: TGk #AE, fsamp=fors, N=1.

0001: N=2,

0010: N=4,

0011: N=8.

0100: N=6.

0101: N=8.

0110: N=6.

0111: N=8.

1000: N=6.

1001: N=8.

1010: N=5.

1011: N=6.

1100: N=8.

1101: N=5.

1110: N=6.

1111: N=8.

fsamp= frcLk,
fsamp= frcLk,
fsamp= frcLk,
fsamp=foTs/2,
fsamp=foTs/2,
fsamp=foTs/4,
fsamp=foTs/4,
fsamp=foTs/8,
fsamp=foTs/8,
fsamp=foTs/16,
fsamp=foTs/16,
fsamp=foTs/16,
fsamp=foTs/32,
fsamp=foTs/32,

fsamp=foTs/32,

CH2CAPPSC[1:0]  JHI& 2 H sk S as

X 2 {58 XTI 2 AT AR 2 TIMERX_CHCTL2 24748 H1f1 CH2EN
=0 B, M5 Smes S L.

00: JETAARA, RGN O BRI B B — AN il R — i3k

01: % 2 MFAfilk — AR,

10: & 4 DNFFflR — IR

11: 5 8 ANFFfilR — A3k

& a &

CH2MS[1:0] JHIE 2 BERE

5 it BRG]

TEIE SR F 78S 2 (TIMERX_CHCTL2)

bk Az : 0x20
HAi{&: 0x0000

LA Dk (166 B (3261) Wil

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

I CH3P ‘ CH3EN ‘ {RE ‘ CH2P ‘ CH2EN ‘ TRE ‘ CH1P ‘ CH1EN | e | CHOP ‘ CHOEN ‘

AL/BLI

w rw A rw I\ w w w

Z2y i) iR

15:14

13

(3 DI R R AL

CH3P JEiE 3 Mtk
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%% CHOP #iiid

12 CH3EN BIE 3 fHkE
%% CHOEN #ii&

11:10 {R DR FER A

9 CH2P WIE 2 ik
%% CHOP ik

8 CH2EN HiE 2 Ak
%% CHOEN #iiid

7:6 TR IR OR R R A AH

5 CH1P W 1 AR

%% CHOP #iiid
4 CH1EN iEIE 1 fdiRE

%% CHOEN #ii®

3:2 R AR FEEALE
1 CHOP JEIE 0tk
LHIE 0 Fe B oK AR, AL E T RS SR

0: JBI& O mHFA

1. #IE O fRHPH R

MIHIE O B N AT, BALE LT CI0 {5 5 k.

CHOP ¥i% % CIOFEO 2 CILFEQ K45 %l i sl i e bt o

0: I8 CIXFEO _ETHEE gk e MBU MR A 2UE %, JFH CIXFEO Avs
it

1: 38 CIXFEO [T R AR Al SR M R i & A 85 5, IF H CIXFEO 24
W .

2 TIMERX_CCHP 237723 #] PROT[1:0]=11 B¢ 10 I A7 A BE 1k B 05

0 CHOEN JEIE O Hi S/ LA Ak
MimiE 0 B oy A, KA E 1 iRk CHO_O {55 ak. 4iliE 0 i E N
I NBEEURT, A B 1 RRIEIE O b sk 3.
0: ZEILiEIE O
1: ffifei@IE O

TR FESR (TIMERX_CNT)

Witk f#e: 0x24
HAi{E: 0x0000

LA Dk (166 BT (32671) Wil

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

CNT[15:0]
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REINLI, £ iR
15:0 CNT[15:0] LA YA EUE . SIERERE R T HEE

WA FEFSR (TIMERX_PSC)

HodikfwEs . 0x28
HAi{E: 0x0000

ZEAE AT DU 27 (1647) B (3247) il

15 14 13 12 11 10 9 8 7

6 5 4 3 2 1 0
PSCI[15:0]
REIRLI, 2 i)
15:0 PSC[15:0] THEER B T A

THEER AP 2T PSC WP ATBRLL (PSC+1), FFRHTFFM4 74K, PSC HIE %
NI AP A4 -

T I ER T A (TIMERX_CAR)

Hlkfwt%. 0x2C
HAi{E: 0x0000

LA Dk (166 BT (3261) Wil

15 14 13 12 11 10 9 8 7

CARL[15:0]

rw

IALTRE 2 R
15:0 CARL[15:0] T H 3 E A
XN E LT MR I H s B .

BIE O #iR/ LB F 78 (TIMERX_CHOCV)

Hudk {2 : 0x34
SA{E: 0x0000

ZAAE BRI Ak (164) R (3241) il

15 14 13 12 11 10 9 8 7 6

CHOVAL[15:0]

rw
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BLINLI, B R
15:0 CHOVAL[15:0] JHIE O Ml sk ek LB
EIE 0 Fe B A AR, XA T RGOSR TS, I B AT A8
R
L3838 0 B B A H AR, XA A T R AN SR LR R . (R REAR N B 75
TERIE, T a e CE B A .
B 1 BRI FFSE (TIMERX_CHICV)
bk {w#%: 0x38
Hi{H: 0x0000
Z AR DLy (1661) B (32671) Ui,
15 14 13 12 10 9 8 7 6 5 4 3 2 1 0
CH1VAL[15:0]
LI, 2 R
15:0 CH1VAL[15:0] IE 1 PR B LR

3B 1 A EL AT RSP T I RO I H A 15 2
Sy i

S 1R EOH LB, GRS T RSO LA R RIR T
TR0, BT BB AR VAT A T

BB 2 W F AR (TIMERX_CH2CV)

bk Az : 0x3C
HAi{E: 0x0000

LA Dk (166 BT (3261) Wil

15 14 13 12 10 9 8 7 6 5 4 3 2 1 0
CH2VAL[15:0]
IALTRE 2 R
15:0 CH2VAL[15:0] W 2 MR A

iHIE 2 W E O AR I, XA GE T BRI T E, I B A A
MR

2HIE 2 W B oA AR I, XA A T R AT T A LA AR . s REAR R R 17
HFasIa, T A A SRR e .

HIE 3 #R/LEF A3 (TIMERX_CH3CV)

Hudik {2 : 0x40
SA{E: 0x0000
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AR ] LR (1660 Bl (3267 Vi .

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CH3VAL[15:0]
LI, 2R R
15:0 CH3VAL[15:0] THIE 3 Mk Ek LB E
EIE 3 B A AR, XA R T RGOSR TS, I AT A
AR,

2HIE 3 W B oA S, XA T RURE AN T A LA AR . REAR RLRY 17
FavJa, T A AR e .

DMA BB #774% (TIMERX_DMACFG)

kWA : 0x48
S Ai{E: 0x0000

AT LT (1660) BT (3267) il

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
15 ‘ DMATC[4:0] 1Re DMATA [4:0]
w w
LIRS B4 iR
15:14 R DAREF E AL
12:8 DMATC[4:0] DMA &85

A E LT DMA V5l (2/5) TIMERX_DMATB 257728 78
5'b00000: 1 AL%
5'b00001: 2 WAL%

5'b10001: 18 AL%

75 TREd DR EALE
4:0 DMATA[4:0] DMA f&#rie afi ik

ZAEE X7 DMA 113 TIMERX_DMATB 2FfE e i — M bhk . 2458 — ki1
TIMERX_DMATB & 47 2% I, S B3 U ia 1) 5 =2 1% 7 348 e itk o 38— ik Vi il
TIMERX_DMATB i, ¥ila Giedaihhl+0x4) .

5'b00000: TIMERx_CTLO

5'b00001: TIMERx_CTL1

5b10010: TIMERXx_DMACFG
Rz jiEihiil = TIMERX_CTLO + DMATA*4
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DMA RiZZM X &4+ (TIMERX_DMATB)
Witk fw#%: 0x4C
HAifl: 0x0000
LA DAk (1661 BT (3241 i,

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DMATBI[15:0]
REINLI, £ Eiipny
15:0 DMATBJ[15:0] DMA K IkZz

MR A HIEEE, N GiEiaihE) 3 GRIGHIE+E4mREe4) Hubk v FE N e
WA TR AR RER g5, V5D 0 2] DMATC.
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15.3. EAERZ L0 (TIMERX,X=5, 6)

15.3.1. f&i /-

FEAEN 25 (TIMERS, 6) %A —A4> 16 (L LR 5 1HELES , fth v] DA c B FH K fi )% DMA F1 DAC .

15.3.2. EERFE

AR T 16475

5 N AR IS A 5 AT PR B e

EZ e SR N a8

MR T A e%: 1647, 247 H ] DL i s
EREETE Al

kgt FIDMATE SR . 5 5 24

15.3.3. gtz R

[ 15-52. FA R EELEHIHE IR AL T FE A 2 I 2% N G & R4 .
15-52. FA g B A3 S5 HHE B

CKTIMER | i Ak 2R TIMER_CK PSC_CLK
il R % b B ——
-« TR
TIMERX_TRIGO i A
APBBUS e/ EEEE3
T s
Interrupt Update Rl / DMA REQIACK ™
" 2 DMA REQIACK
4—(]:: B R ST B g | DMA £ | Q :‘
UPIE \_TIMERx UP _/

15.3.4. Thee e

NSk
SEAE I 88 AT DL PRI BRI CK_TIMER K3 .
LA TE I AR I B A £ £ TIMER_CK.

FEAEN ZHE — AR TIMER_CK, FSRIKZhT1-#0 38 Fi o 4iiss . 24 CEN #17, TIMER_CK
3 WA 4% (A 45E B TIMERX_PSC Zifr2effiE) 724 PSC_CLK.
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B 15-53. HERITF A 1 i IEH BT K5 sk

CK_TIMER

CEN

update event generate(UPG)

Reload Pulse

Update event (UPE)

PSC_CLK =TIMER_CK

CNT_REG

Juyttuiyuyudduuyt

'_I
'_I
':I

()
()
(3
&)
&)

UYL
(XX oK X X oK

i

T oy SRS R LA S8 B 25 1B B (TIMER_CK)#3i#%4% 1 31 65536 2[RI f{ 4T & AE 43431,

S A ¥

I8 PSC_CLK BXEhTH4as v . MR B2 o A A7-4% TIMERX_PSC £, XMz 3
v A s, ERWAISITIN PSR . B s (S 8HE S — U F AT 2RI R

Hi

& 15-54. MBS EN 1 225 2 B, TSR FE

e | [ [ U

UuyuuuL

CEN

PSC_CLK

CNT_REG

UPG

_ UL

BCCCE

L LT LT L

DERCR

Reload Pulse

PSC value

1

Prescaler BUF

1

Prescaler CNT

S

298



e

GigaDevice GD32VF103 ﬁHF %ﬂﬂ
e bt

EXFER, B RO R A B, TR 0 TRUE ) PSR E A sl (8
NXAE TIMERX_CAR & 7gs), —HiHEE BRI ashmsiE, SEHM 0 Fiarm EitEot
PeA s EEA . R EiF ROt TIMERX_CTLO 247 28 B H 0T M4 #I AL DIR N A% 4% 4%
B 0.

i85 TIMERX_SWEVG 77851 UPG 78 1 k¥ E S H s, H8ESgE 0, e
BT

W% TIMERX_CTLO Z-/725H) UPDIS & 1, 2% 59,

HRATRELER, A A (A, S ERE AR, T A A7 av) B0 B
o

A& 15-55. g L a7 &, PSC=0/1 F1 & 15-56. /i Lot $mt /78, ST X%
TIMERX CAR ZFZZ#IE 1 T — 561, 24 TIMERX_CAR=0x63 I}, i+H2s 7 A [F T4 4
R+ FHIAT N,

& 15-55. [\ Lit-#etFE, PSC=0/1

~eec [ [[UTUUUUUUUUUUUUTL

CEN

o cxpse. oo LU UuyL
TIMERx_PSC PSC ==0
CNT_REG 5E @@@@ 63 @@@@@@@@@
Update event (UPE) _|

Hardware se\

Update interrupt flag (UPIF)

TIMERX_PSC PSC == 1

CNT_CLK(PSC_CLK)

Update event (UPE)

N
Update interrupt flag (UPIF) Hardware set Software clear
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B 15-56. [ it FE, BT R TIMERX_CAR A8 HE

TIMER_CK J_I_—I_—I_I_I_I_I_I_I_I_I_

Uyt

CEN
CNT_CLK(PSC_CLK)

ARSE =0

CNT_REG sE @@@@ 6

Update event (UPE)

U UUUUL

N

Update interrupt flag (UPIF) Hardware set ~ |

ARSE =1

Update event (UPE)

Auto-reload register 65 X 63 :
change CAR Vaule

=

CNT_REG st X 5o soX s s2) saX o4 o ooX onX o2 - X 62) 6
L

Update interrupt flag (UPIF) Hardware set ~_ | IA_/Soﬂwa,edear ‘\_
Hardware set

Auto-reload register 65 >< 63

Auto-reload shadow

change CAR Vaule

register

65 63

SE s A AR

2 RISC-V W#%f51E, DBG_CTLO & fEged i TIM
f& k.

ERx_HOLD FCEfI#E 1, & it Hds
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15.3.5. TIMERX 2728 (x=5,6)

TIMERS Z&#idik:  0x4000 1000

TIMERG6 Jt#ihi: 0x4000 1400

) 7758 0 (TIMERX_CTLO)

HodikfwE%: 0x00
HAifE: 0x0000

ZBAEAR AT Dl 27 (1647) B (3247) il

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1R # ‘ ARSE ‘ R | SPM ‘ UPS | UPDIS ‘ CEN ‘
w w w w w
LIRS B4 iR
15:8 ] DARFEEALE
7 ARSE SESIER-%- R L&l

0: Z%fit TIMERX_CAR - fE e IR T 2F 7 0%
1: {fifit TIMERX_CAR A 1728 IR T 2F (798

6:4 PR W IRFFEALAA

3 SPM Bk g
0: MafikpiiNZERE, THIFEMRA)G, THEER kL4
1: PR AERE, 78 N —IKEHi S R AR, CEN W45 2 4 Bt 5 s b it 5

2 UPS BB RIR
AR EZAL, B SR A,
0: fEfe)s, TR ™A Hr sl DMA i53K:
- UPG {7 ## 1;
— UFEER R
— AR A ) 5 A 1 ST
1. fEfe)a KA THEEsE /N 7 242 BB W e DMA 153K

1 UPDIS B ETE R
AL SR AL i BRAE e SR A (77 2R
0: HHHEMERE. UL TEMZ —RAER, FEHEMEA, BHEFRT TR
NEATI ke A -
- UPG fu# & 1;
— T T
— ML ) 38 7= A — AN R R
1. TR R, WH SN TR RREAME, W UPG (i E 1 8l A
Pl e e — AR AT AR, TR T S SR TR Ak

0 CEN T R
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0: iH#asttat
1: iHEasfiiag
&8 1 (TIMERX_CTL1)
Witk WA : 0x04
Hi{H: 0x0000
ZA AR DLy (1661) B (32671) Ui,
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1R | MMCI[2:0] 1R
PLIALIR ZFR iR
15:7 R AR FEEALE
6:4 MMC[2:0] Xl d TRGO 5 51k, TRGO 155 X N 8 kKA N ER 21 T FE hkE
000: HAfii. TIMERX_SWEVG 2785 UPG il B 1 g I 204 il 28 7= A= 55 7 fio
K—I TRGO ik, J5—MiEW T, TRGO FiI{E SR SLBrIE M &FH — A IEiR.,
001: f#ifE. AT T FE 3h % A e i 2% ol i E — B ) p 436 B M e i 2% o
TR B R P R S SR M K TRGO. 24 CEN #Hilfiik & 1 s
PRI P AR NS PR, TS AR R S E 1. EEHEAEN, s
FefE S 2B TaRBAN, EMRHMAF TRGO Lo —MER, BIEEE T 3 M
B
010: ®EHr. FHEAXIeHdiER T FEIHEN TRGO,
3:0 ] W ARFF R AL
DMA FH i gt & 4% (TIMERx_DMAINTEN)
otk fwF%: 0x0C
HAi{H: 0x0000
AAE RS T LU (1661) B (32f7) il
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1R ‘UPDEN‘ ¥ ‘ UPIE ‘
BrIRLIR 2 R
15:9 ] DAURFR AL
8 UPDEN T DMA 53R f# g

0: 2% 1533 DMA ¥R
1: fHEESEH DMA iR
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7:1 {R DR FER A
0 UPIE T T
0: ZE LT H AR b
1: {ERETE Hrhib
FEIRE TR (TIMERX_INTF)
Wbk fw#%: 0x10
HAifl: 0x0000
Zar e n] LUz (16f) 87 (324670) Ui
15 14 13 12 11 10 9 8 7 6 5 0
R ‘ UPIF ‘
rc_wo
BB, L2 Eiiipn)
15:1 fREE AR AL
0 UPIF HH AR E

SR AE SR S A A R B 1, BT 0.

0: JCEFrhibrk A
1. RAETEH

RIGEHEE T (TIMERX_SWEVG)

Motk fmFe: Ox14
HAi{E: 0x0000

LA Dk (166 BT (3261) Wil

15 14 13 12 11 10 9 8 7 6 5 0
TR ‘ UPG ‘
IALTRE 2 R
15:1 ] DR R A
0 UPG HHT A

BEA AR B 1, BB E3hE 0. Ut Aigl B 1 JF o Bt 8ok, 8@l o,

T AR KA K R i Bk o
0: JCHBrF ™4
1. PERH
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TR FHER (TIMERX_CNT)

HodikfwEs . Ox24
HAi{E: 0x0000

AR ] LLE RS (166D BT (3267 Vi .

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CNT[15:0]
LI, LR Ei7 %)
15:0 CNT[15:0] XA S G FT I . B E e T A S .
WM 172% (TIMERX_PSC)
bk fwF% . 0x28
HAifE: 0x0000
AT LIk (166 B (3261) Pl
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PSCI[15:0]
VALLRE 2 £
15:0 PSC[15:0] T 28 I B T 40 A0 E

TR BT PSC IHTBRLL (PSCH+1), BCHHEHFF=EN, PSC ME %
N T AT AT 8 o

TR ENERTFE (TIMERX_CAR)

Hullff%: 0x2C
S Ai{E: 0x0000

ZAAFA A A (1660 8 (3241 Vi),

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CARL[15:0]
AR £ R
15:0 CARL[15:0] TR A S E R

KL 5E ST T ) B R -
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16.

16.1.

16.2.

BARDSRPUWESE (USART)

(M)

i [FD R P OR & (USART) SR 17— R J7 8 ) B3 AT S 22 4032 11, 3 vl LAE I 4 X0
TR, RS My s T . USART $R4L T M 4R s R R A 2%, fext R4
I BREAT 2000 A2 USART A3k s FHHE GRS T 5 (A RF S AR

USART AMUSCREbR1E R P IO AR, IE I T — e o Ath R 1 BR AT B A i =, g 4k
S HIVE, SIR, FEERMMNL, LIN, XL AR RIS B8 2 A3 3318 15 A4 it 4
B/E(CTSIRTS). #4E i £  LSB 83 MSB FFaa1& %

USART ¥ DMA IhRE, PASEElEEFMEIEIEE, T UART4,
EERHE

NRZ#r#ER% 2o

R LS AR .

P T LRI

AT R e R e P A 4

- HANEE B, H A USARTOHPCLK23 418 2], USART1/2F1UART3/4H
PCLK14 #5115 31
16451 KA

- CYEEPEERN108M, R N16, dR i AT $)6.75MBits/s .

B ST YRR TR

- BRIAL, BRIAL, TERIAL A A I 5

- HdlEAr (88k9f);

- 7405, 1, 1.58# 245101,

JRIE BRI T 43 A e

XFFFModem i i #/E(CTS/RTS).

DMAT; [ £ 22 v X

LIN T e 7= A RS

SCRFLLAM G P L (IDA) .

(7 30 AL A U LA SO [R5 A% i AR I

HHEHAISOT7816-3 M RE R4

- T A(T=0);

B ZhHERIEE:
I E S 6 NN PN N S
- IR R A R ARG I B kbR A I R A e

B RS

- EEARIRR L BRI X R A (RBNE), KiXZE X N7 (TBE), 1£45¢ M (TC);

- HRHERIIRRE: 1 EEHR(ORERR), MEFEEHR(NERR), Wik iR (FERR), {8
K5 1% (PERR);
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- W ERIEARE: CTSZL(CTSF);

- LIN#EFRE: LINKTA (LBDF);

- ZAFREERARE: IDLEM I (IDLEF);

- HHNERRERE, XSS R A SR R .
USARTO/L/258 452 P FiR ThAE, {HJEZUART3/4 R LHL T FIRIBT A B SR> TheE, T HX D)
AEFEUART3/4 V&4 S23 .

B R R

B AP

B R ERIE(CTS/IRTS).
16.3. Dhee i i

USART % it 2 16-1. USART FEZ 5/ B##A 3= T 5| AP E0%E422 2) HoAh 1% 4%

# 16-1. USART EE 3| Bk

Gl RA by

RX PN HCHAR

-~ i KOIEEHE . 2 USART flifgfE, #LEHEK
/O (FLpie /8 e ) &, Bl s

CK it P [R5 A5 1 AT I B

nCTS PN MR, TR AL

nRTS fir MRS, KR RES

& 16-1. USART 5k py #HE &

X o 7@&%&% -
“ g
SW_RX IrDA Ht A USARTH 2 17 8%
o | AL
RX —> ™ e ™
[y
ARAPIS 18] RT3 S5 A7 -
s o
nRTS i ST ML
[odeeiRE
nCTS >
USART#Z #7517
Yy lvy * USART fiti
1,
Fes Nk
b3 b RIERHE IR
L
A Y l Yy
EeAeninge
/16 R [ > N TT
A A A
USART iR USARTREX(i4s | USARTH Wiz il 4%
ok

CPU/DMA

wdl

G =
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16.3.1. USART kg =,
USART 5 Wit 44 T #4667, 450 T15 1647 . USART _CTLO 2947 2% b WL A7 7] DA% B s K
. % USART_CTLO Ziff#s+ PCEN BN, g — MNEEAL ] LAERRAL. # WL f70
0, LKA, # WLALE 1, )\ ACAKREAL. USART_CTLO A 748+ PM £ H T-ik
PRSI TR Tk
B 16-2. USART FAFiil (8 BRALA 1 4% 1L4T)
B e Y BV D S i i v S
W -
4% oo | miw | i | _bie | _bid | _bits | _bite | _bi7_| stop | ws
] 2% PRI JRvo
— e [
W FFT
FE R B RBEUCEIE S, 5 1R 7 LAl USART_CTL1 #7748 STB[1:0]f7 kAl & .
K162, Bk E
STB[1:0] LMK (AL DiReHiR
00 1 BINE
01 0.5 BRI
10 2 FrUE USART, BAZRIE(S M
11 15 kR S S W e Bl
E— N, Fra AN 1. ik 5 R USART i i B AR A
B BEE AT G 2 MR HCSE TR I . USART R B 4EE H PCLK B8R, REFR K
AESRIECE, DLt R L R e o
16.3.2. BRRERE

BRI MAR B — 16 FLIET, B8 12 AL 8EEH A 4 S/ANEER 7 o R R R AR 4 A8
PP #8732 B BT A5 (0 R R B 58 SRR o H 1 BAT /NG 20 BB R 73 AR KL, A USART
REfS ™ A BT B e R 2

MR KRR 16, PRSI AL (USARTDIV) 5 RS 8 HAG WK A&

PCLK

USARTDIV= 16xBaud Rate

(16-1)
USARTO [ &4 81 4 PCLK2, USART1/2 1 UART3/4 [f] R St 44 )y PCLK1 . 7E{# g USART
LT, WAZIAE I B ) BT RE R G B

1. HUSART_BAUD {7 # [1{E13 £JUSARTDIV:
%X USART_BAUD=0x21D, MIINTDIV=33 (0x21), FRADIV=13 (0xD)-
UASRTDIV=33+13/16=33.81.

2. HUSARTDIVGF|USART _BAUDZ 7 2% 1A «
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B ERUASRTDIV=30.37, INTDIV=30 (0X1E)
16*0.37=5.92, #ir#%6, FTLAFRADIV=6 (0x6)
USART_BAUD=0x1E6.
HER: AHUEJEFRADIV=16 i), UL 22000 21 84065 45 o
16.3.3. USART Ki%%%

5 USART_CTLO %ﬁ%ﬁﬁ’]ﬁiﬁﬁ%ﬁ(TENﬂEzﬁﬁ, MRIEBIR I XA TN, RiESs
Bl TX 5] R RS P kbt CK 5] Bl

TEN B RiEH K H— NN TEN S0 AR o2 AN w] DA i

A% LG, TBE BiMNFEHT. £ USART_STAT #FfEd#th TBE BAH, HIETTLIEA
USART_DATA 7. 4¥dE 5 N USART_DATA %ifiss, TBE frfi#kiE 0. fE¥IEH
USART_DATA ARG 85, M B E 1. WREIEAE — D AOE R IR AR AT I 4
5\ USART_DATA ZifEdt, ERH W AAENKIEGMIX, 15 i1 R IE IS TR 56 Ui A& 1) 1%
L A7 o . IR EHEE SN USART_DATA Zifiasit, B RELRIEADT, TBE ik
Wil TR IR B AT, TR R B SR i B ROk R AL A A A

fRn—wids g kg %, JEH TBE ML B AL, A4 USART_STAT #f7asH TC Aok
B 1. W USART_CTLO FA7aH R Wi {E gL (TCIE) N 1, M= .

] 16-3. USART BB 1 T USART KD, HAFERERR LT AT

BT USART_CTLOZ A7 #% WL B 7K

FEUSART_CTL177 17 %% o 5 STB[L:0] 3k 1% B 15 147 1K
WIRERE T 2 B85 TR, NMiZAEUSART _CTL24 17 s i DMA (DENTAL);
TEUSART_BAUD 75 17 #% 1 & B I AR R 5

EUSART_CTLOZF /748 H i B TENA;

EUSART_CTLOZ 748 H B ALUENSZ, {fEEUSART;

SR TBERE fi7

MUSART_DATAZ A7 a8 5 Hdi 5

LIDMARAERE, &FRIE—ADFIHFHHEEDIET-8

10. ZERTC=1, KiEZTEMK.

16-3. USART RSB

TEN

© ©® N gD RE

K HIDMAJ; ki ik R FDMAJ; ki # 4% K FIDMAJ; ok #
1 Edata0%| 1 5datal®| 1 Hdata2#|
USART_DATA USART_DATA USART_DATA
e deacad »I_r/ Eh AL 8 »I_r/ uﬂwgk
USART DATA X data0 X datal data2
_ i 2% PR > i < i1 i i
TXpi [LLELTE LR LEE LR ELT o
. maﬁ#ﬁm»ﬂi
25 USART it NMRINFRIRAS Z 8T, WAIEAF TC EAL. 45t USART_STAT A5 HE
USART_DATA ¥ TC £7i%5 0. £ ZHE/EE ft(DENT 1)F, H#E#ER TCH 0, tHALHE
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16.3.4.

TC,

USART 3132

EHUE, USARTHEASERESL AR AP BRFEAT

HUSART_CTLOZF 74 WL L 3 B 71K

EUSART_CTL1% /7 %% 4 5 STB[1:0]47 K ¥ B 15 1L A7 K P

WRIEFE T 2R EAAIEE T, NMiZEUSART _CTL2% 7 8% FH{# BEDMA(DENRAY);
EUSART_BAUD 785 H i B IR

EUSART_CTLOH % B RENAL;

EUSART_CTLOF f-#rH BAZUENA., ffiiEUSART.

PR A B Ja A AR I 21— R AR kb (T A e it . e — M Bl i g e b &
R A AR, AR AR R, WU R AL BT R

o g A~ wDN R

MBI R — AR, USART_STAT 7% H RBNE Bz, WHR%E T USART_CTLO %
TF8% AR B R W (BB 47 RBNEIE, B2r=AE . £ USART_STAT Z47#% o af DL g2 520
R&EbRE .

BAFATLLE IS 2 USART _DATA Z17 855 DMA J7 sSUIRBUE IR B 8 s . ANE R B F
D

i@
PIL BT DMA, HER X USART _DATA Z47 8% 1 — /MR /E#R 7] LLIE B RBNE fi7.

FEFMGE AR, FEAERE REN £z, ANSR 411 s ok 2 22k

TEBRNEOL R, Bl ad i SR = AR SR T AL . 76 16 5l R, i%
B 7. 8. ONRAEA . WRLE 3RS TH 243NN 0, ZEHRAHEIA 0, N
1o WR 3 ARAESHH AR ANES AR, AEERGM, Rt A ERLK%
PLEE s b, #R P~ A e A AR (NERR) . R DMA, JEE AL USART_CTL2 #Hf7a%
ERRIE, Rf2x=A4 i,

16-4. TRFET RBW— AN EFEAL

< M- >

RX5I )

15{“****5‘»'1II)TTTTI,TTlggT_ﬁi
<o rrrrrrrrrrrTrrEnOT

KAERL

JEILE A USART_CTLO #7251 11 PCEN {7 ff G 23R AR I8 ThRE , BeUsCas 78 Bl — AN i)
THRE A RIS, TR S B0 B  A AR IR A AT LU . SR HHSE, USART_STAT %
17441 PERR # B A7, W E 7 USART_CTLO Z1E2ed(f PERRIE fi7, #4774 dlkr.

WRAEE I A R RX IR 0, K= A i %, USART_STAT #4728+ FERR BV
W E DMA 318 7 USART_CTL2 Z7fiesd ERRIE £i7, K= ik,

MESCE] — i, 11T RBNE A7k B #I5 2, B7 I 50 ks A 2 A7 i 72 2 Ul g v X v

USART_STAT 2F 17 & W I % H & iR b5 & A2 ORERR ¥ B 7. fn R f#fe DMA I & 17

USART_CTL2 Zif7#4# 4 ERRIE £ 83 B RBNEIE, KA.

TE—MZEWOLFEY, RBNE. NERR. PERR. FERR 1 ORERR & & [FR &7, S A1d
309



Z

GigaDevice

GD32VF103 H ) Tt

16.3.5.

At DMA, #EFERKA RBNE T 274 H NERR. PERR. FERR i# ORERR &A1/ 4 .

DMA 75 15 M EHEE X

VR AL TR SR 3E, AT LR DMA i i) RIS oh X el & Bl b X . B A7 USART_CTL2
21725 DENT £7 7] LL# g DMA 3%, B 7 USART_CTL2 277 2st DENR 7 7] LLffi it DMA
U

4 DMA AT USART ki%H;, DMA BEFEM A A SRAM 1513 USART HIEIE S IX . I
BB A 16-5. K DMA Zrz(8 USART $#ERKA B BN

& 16-5. KF DMA 77528 USART $il R iXECE S B

KUSART_STATOHTCI%EO

Y
¥ USART_DATAIFH: 4i % & 9 DMA
H ) Huhik

A\

S5 17 THCHCHE 1) P 9 SRAMBB I
DMAJ b 31k

A

H ZARA I Hdn 7 T 40 B OIDMA f%
LI TE

A
DMAM A BLE, W fliRgE, A6 frisd

e

A J

{§i58 Fl FUSARTHIDMAIEE

A J

ERETCHE AL

BT B AL fr e S, USART_STAT /74 TC A7 & 1. WH USART_CTLO ZFffas
TCIE Bz, KretEdln.

1 DMA HF USART £y, DMA #dis MBI 2 i X A& 15 3] 7 Iy SRAM. Bt B 20 3R &

16-6. & DMA Zr=SE8 USART HIEBEWAEEA R, A K USART_CTL2 ZifEdsH
ERRIE fi. & 1, USART_STAT 2 {7 a4 [ Ar EAL(FERR. ORERR 1 NERR)# & A7 i 4

P
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& 16-6. KF DMA 77 38 USART FiE WL B P B

FHUSART_DATA b E N
DMAJ5 ih 41k

Y

HEAF O 1) 7 N SRAM M hE B2 EE
DMAH i ik

Y

e AR 1) Bl 7 RO B OIDMA (%
iy

Y
DMAH A B, W ERe, KA
B

Y

{fife F T-USART Y DMAREE

2 USART #UCE M AE BRIk 2] 7 DMA AR5 As £,  DMA BLHORE ™ A= A% i 58 e o

16.3.6. AR A

il A DhREidE S nCTS M nRTS 51k S, @ik USART_CTL2 #4745+ RTSEN {7
B 1okflRE RTS yii#%, 4 USART_CTL2 Ziff#5" CTSEN i & 1 KffigE CTS iz,

16-7. B USART 2 BB Ti s

> RX
TXRELR nCTS nRTS RXHEH
USART 1 USART 2
RX >
RXFE B nRTS ncTS TXHE R

RTS %

USART £ttt nRTS, AT RIEBILG M XCRE . 24— MiEdE8005E 8, nRTS AR
HF, IXFER N T IR RIE SRR 2 Rk T — s . UG i X, nRTS fR¥FE HF,
Al LI 52 USART _DATA Zif7#s Kig % .
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16.3.7.

16.3.8.

CTS #ifxE

USART KiZE#5 A nCTS %\ 5] Bk v e Fdig i 2 5 rl UK . Wi USART_STAT Z5/74%
W TBE £/ 0 H. nCTS MKH P, KiEZBRAIEEIEW . EREMN, & nCTSE 5 NEHH
F, RIEFE S AT EEE WU IS G R R

& 16-8. HEMFTIEH

RTSi %
nRTS [} A
RX __ et __
Leme ] #m [FET o | & Hoii2 FFIE B
[0 [
CTSHLf:
nCTS
USART_DATA % |  #R2 | 5 [ 53 [ =
e — fare —
™ wE L | maehr | gy | o 2 Ifjgta T I%gta 2
DA DA

W CTS MmiEHIgERE, /& nCTS 5|5 5 KEZE, USART_STAT Ziff#s# CTSF fiL
28 1. WHE USART_CTL2 A28 CTSIE Mt BN, e r=Amhl,

% M EFER

EZEAIEEY, £ USART #OEE M — M. X T— & kil, WA RE RX
SUHRTEE, &—ME R AH. RIS 7, AR LUK USART_CTLO #4784
RWU f78 1 f#—/ USART # N FFEREL

W% USART 4 TERERIER, BT MRBCIR SR S A S B AL . AT PLE L X RWU i
ERMEE USART.

USART A BL g B FH LAR PR 5 20 (0 — R M 25 TR i oA DA bk A e A

PR BRI P 25 PR R 2R I D7 v i USART o 347E RX 5 G I 3] 25 BRI, B AR 2% RWU
EE, MNMBHFHERE, {H USART_STAT i 1Easd IDLEF i A& B 1.

2 USART_CTLO #4745 WM B A7, Hodl & s hr 2 B0 N 2 bk 2647« an SR s bk bs & A7
R L A I A SR R 4 467 5 USART_CTLL %3 4745 4 1) ADDR[3:0]
AAE, B2 RWUIEE, FFRHE BB, BB USART Melg £ dumi, RBNE ¥ &
firo IREFFETT LA USART_STAT ZifEas HakEL. k751K 4 {755 USART_CTL1
272 ADDR[3:01 R HH A, {4 A7 RWU JEEAE B . fEXFEM T, RBNE A
B AL

WA A AR LA, BN LT, BRUEs X k= A A RS . Wi USART_CTLO
AAEa T PCEN g B AL, Mk 7 i S AL o IR SR r,  HeAR A M bk fr

LIN #E5

¥ USART_CTL1 ZFf¢#si) LMEN BEA7BJ Al {Ege A BB 5. 7 LIN #EUF,
USART_CTL1 Z {74+ CKEN, WL, STB[1:0]LLf USART_CTL2 [#) SCEN, HDEN, IREN
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LR RZ AT O
TERIE A B EAE W, LIN RIS RE 53 E kST REME. 24 USART_CTLO Fi7dsH
SBKCMD Eum‘ USART 7 K% 58— ME 1L G 24 k% 134~ 0.
W FFAS: I Th e 58 4 A7 T35 08 USART #:Uss . (R, Wil nf L2 fEE IR TR, WabA
EHIEE LT . USART _CTL1 237788 LBLEN A7 7] DA WP i B . S AE RX 5]
R 2 KT 545 T 5 T R ot K B AR 25 50 /0 O(LBLEN=0 Hf, 10 4> 0; LBLEN=1 i}, 11
A~ 0), USART_STAT #f7#s+ LBDF E . W% USART_CTLL %745+ LBDIE # &,
FEA T
WA 16-9. FTHLE FEMEFFM 7w, WEREFFNUR AR HARE T, USART i &8
WeE—A4 0 Fdamil, [FA FERR B 7.
& 16-9. érﬂﬁ*?ﬁiﬂmﬁ%m
ﬂul Wz—»l

RXgin []] ||||| [TITTTTT]

FERR [ ———1 M} (i} ~|
USART_DATA X 40 X prcial X 00000000 X@

LBDF |
WA 16-10. IS/ EH T FEHL R BTFF BT 7, W W iR AR 7R B AL St R v, 2 R Ae
ik A4 %, FERR BV,
A 16-10. HafE 4L st #2 - A il W FF i

] 0 > i1 4—%52—»]
repin | [T PIITTTTT] [LITTTTTTIT
FERR UG
|
USART_DATA X Hdko X HiRL X HE2
16.3.9. [F2PE AR

USART SZHF MU XU LR D ATIEE, T RUEE B USART_CTLL ) CKEN £k
ffifg. EFRHHI T, USART_CTL1 i LMEN Al USART_CTL2 f#) SCEN, HDEN, IREN {7
NZAEE 0. CK 51 IYEN USART [F25 K iE#s IR B g, A0S TEN LB AERERT, &4
WO . RGO A LA AL IR, R4 CK Bt mH4d k. USART_CTL1 8 CLEN
R R POE R B ARAL (HbdEZR 516D RE R SA M #E 5%t . USART_CTL1 ¥ CPH fi7
JH SHe e 52 BHRAE 35— A I B i R S8 A TE 25 AN B Bl KA . USART_CTLL (¥ CPL A7
KU EAE USART AP R AR T, I 8h gl B .

CK 314147t USART_CTLI #F7 2 CPL, CPH, CLEN Bri. #ifH(L7E USART
A5 F (UEN=O) I} 74 R Ak 38 TAI TR AA

U USART_CTLO ZFf7#5 REN & {7, s i) T/E 7 5 imaE =8 N oy s AR Y .
P AR AE N B R R R, AR SRR
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A 16-11. PR T USART &4

RX | et
TX S BEE TN
USART W&
CEHAEERD CAMLAEE D
CK RN

&l 16-12. 8-bit # R USART FIE/5 8K (CLEN=1)

IR Wil (8hi) IR

CKpin(CPL=0, CPH=0) A | A | A | & | & | & L & L &£ 1
ckpincP=1, cpH=0) v I v [ v [ v [ v v v [ v [

CK pin (CPL=0, CPH=1)

cKpin(cPL=1, CPH=1) | & | A L A | K | KA | 4 L4 L4

. i
Sl Sl . [ | bt | bz | bis | bied | bis | bite | b7 ] Gk |
o

FEHHARN [ bito | bitt [ bit2 | bita [ bit4 [ bits [ bite | bit7 [

16.3.10.  EBATL4M(rDA SIR)ZR RS T BE R B

EAT 2L A g AR D T R i B AL USART_CTL2 2 /7% IREN ffifiE. 7 IrDA # T,
USART_CTL1 2747 28] LMEN, STB[1:0], CKEN i 1 USART_CTL2 % {£#%] HDEN, SCEN
P HE 0.

7F IrDA #i30F, USART %l ith SIR Kikgmtd 23t R%], WSS 54 mash LED it
1TRIE, ZMRRIEISEE KiESE USART #:0ds . XTS5 5, AN /N T 115200,
& 16-13. IrDA SIR ENDEC #i#t

e | A
|
|
| l—o %%%cﬁiﬁﬁ% < RX pin !
RX 7w |
B 0 |- |
PR
USART IREN | 21 5FLED
|
TX ~ |
TX pin |
| .
RIEmhY '
# |
|
SIR R |
I
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16.3.11.

16.3.12.

76 IrDA #5530, TX 3IHFS RX BIIAR. TX S1BE NRHFE, RX 3] IS A
Fo IrDA 51 PR EFRR e R L, LLAMRIRIKT(RTZ 5 59)RFREH 0. H kb 58 L8
W AT AL AT ) 3/16. IrDA Joik A 2 58 B /N T-—A> 1A PSC I g ik ot S5k 5 52
KT L{HZ/NT 2 £ PSC B, IrDA WGy mr 58 s i 21 o

BT IrDA & —FEX T, K AE IrDA SIR ENDEC i, KiEFIRAE BN 3E1T .
& 16-14. IrDA SRS

Eﬁz ] ‘i@fﬁ 1 o [ 1 0o |1 1o 0o o [ 1 | o [ g
TX pin |_| 4| |_| |_| L |_|

fE??-:rx B o 1 Lo |+ 1 [0 0 o1 o mim
rame

L
RX pin T

# USART_CTL2 %7889 IRLP B AL AT LUE SIR FALH TAEAMRIhFER AR . K IEgwiD 3
PCLK 24545 2| R E I 2ok K . 04 R BE USART_GP Z5f7#% PSC[7:0/fzfic & . TX
51 BEU K b 5 B R DO AR DIRE AR 1) 3 fi o BRI R AL 28 TAEM S IE % IrDA BixUAH A

XN TEfERER

JEIT W E USART_CTL2 aiff#% ) HDEN £i7, 1] DAM# g X0 LA A .

RN LEERHAF, USART_CTL1 #7451 LMEN, CKEN £7f1 USART_CTL2 ZA77sH]
SCEN, IREN fijEZ%.

XL, TX GIAN RX 51 RAPRE A BB S] —kE, RX SIS . TX 5N %4
Fe B Y TF I e E A5 R e AR AR 3

FREE(1SO7816-3) =

BRe R R MR EER R, ST 1S07816-3 M. # USART_CTL2 Z%if7#:f SCEN
fiE 1, WPRIfERER A RALC. 7ERBE R0, USART_CTLL #FHAF#sM LMEN £ Fl
USART_CTL2 f#) HDEN, IREN 7 i%i% 0.

R CKEN A B A7, USART il CK 5] & e Rt — At PCLK 44015 2 fI 80, 43
HZBATE USART_GP 27 #sth PSC[4:0]liCE . CK 5| I H A8 B4R AT e

B RE R B — M X T AE R, 2 5 e R IR, TX 51 24 B UT IR,
SR ERIHERH, XA TR & 5 R R R IRSN A — 2 W R L. B RE B b Oy, 1R
U4 +9 BHEAL(ELAE 1 TR AL)+1.5 {5 1bAz. Hirh 0.5 M5 1A e B oM s i 1k s
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16.3.13.

& 16-15. 1ISO7816-3 I Mig =R

S Of1)12]|3|4(5(|6 |7 P

TCRIRARR SO 7816-31i

S|{of1f2(3 (4|5 (|6 |7

o

05bit| |1 bit

ARIAHERHISO 7816-31

FHRA(T=0)

AHEL T IR BRI Y, MRIEFE AL T 745 31 TX 51 B AL SR I (8] ZE3R T AN Rr 2 it
Bi, 3 H TC WnER BELDK ARG USART_GP % /743 1 GUAT[7:01% & 2EiR = —Hr e i [i] . 7F
BReREAT, Eifa— W A2 )5, WNERERAP IS (B TH s ¥ T 4R 118, GUAT[7:0]
[PERCE A 1SO7816-3 T[] CGT 9 12 FELRI IS (B 27 A7 4% ) b1 H HOX B 8] TC K v
FAC, M BUS BIRE RS, TC BB .

1f USART A HAE], B Aei 26 Z R R, TX 51EITEE b & s — AN i 8] Py k4
%, BieERIZE— NACK 125, HRIEPIL, USART 2 HZNE KHIE. USART A2k NACK
&S E NG

7E USART HUSCIR],  4n JEAE 4 A s ik o B RS S0 A 1%, TX 5] BIZEAS (A7 1 5 Ja — AL B
] B HAK. RBE RS BIEl NACK 55 . ARG TERT e Rim e oA — /s i . o S 3
[ F 2R, RBNE H T AI40L DMA W REA S B0E . ARV, B R R EEH K
. K USART_CTL2 ZifE#H (1) NKEN B {7 7] L §E NACK {55 .

2 PRIMYURN BT £ 2 fE RS AN
USART 1l

USART H1 Wi 4 R & W1 16-3. USART 4 iR R :
% 16-3. USART H &R

T HfbRE R RS s 2t A
RIEHAR AR T TBE USART_CTLO TBEIE
CTS tri& CTSF USART_CTL2 CTSIE
RILLER TC USART_CTLO TCIE
BRI B 2 vT DL HL RBNE
—— USART_CTLO RBNEIE
R 215 B % ORERR
RN 1) 28 i 2 PN IDLEF USART_CTLO IDLEIE
R Yl 22 PERR USART_CTLO PERRIE
LIN BT, A0 2 Wy bR & LBDF USART_CTL1 LBDIE
B R A R T AR NERR or ORERR or
i . USART_CTL2 ERRIE
WIS 1) 24 DMA 20518 e FERR

FERIB L FWHE a8 2 T, P I P WS 22 B G R . IR AR AT X USART H BN
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& 16-16. USART Wi gHHE &
e )
Sasin D)

B8P A TR . S T LAE o O R R SR B A T

PERR
PEIE

FERR
NERR \
ORERR
ERWE______// r______________

LBDF
LBDIE
RBNE
RBNEIE

OR

USART_INT

o [ S—
TCIE
. q\

TBEIE :i::::>
CTSF
CTSIE
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16.4. USART &178%
USARTO J:#idik: 0x4001 3800
USART1 Fidik: 0x4000 4400
USART?2 J:idik: 0x4000 4800
UARTS3 k. 0x4000 4C00
UART4 Z:hihik: 0x4000 5000
16.4.1. RAEFHFEE 0 (USART_STAT)
HudikfmF%: 0x00
HA7fE: 0x0000 00CO
1% g R BE T (3240L) V7 7] o
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
‘ R ‘ CTSF ‘ LBDF ‘ TBE ‘ TC ‘ RBNE ‘ IDLEF ’ ORERR ‘ NERR ’ FERR ‘ PERR ‘
rc_w0 rc_wo r rc_wo rc_w0 r r r r r
LIS, 4R iR
31:10 fREE DR FER A
9 CTSF CTS ZibbriE
RS T USART _CTL2 Zifr#sth CTSEN fi7, 34 nCTS % NAZALI, %47 ffidif:
B, WHRBET USART_CTL2 #A%H CTSIE fir, Hr=tE b,
2 T 0.
0: nCTS IRALEH
1: nCTS R&EL KR AT
ZALRE UART3/4 ToRk .
8 LBDF LIN WA &
124 USART_CTL1 % E#s ™ LMEN B L7, B E LIN M-, g
USART_CTL1 #i {7 a4 LBDIE # B Arh, K=,
T AT 0.
0: HAKIME LIN Wi 75
1: R INE LIN BiFE%
7 TBE RIEBHRE X S
RN B R IESE R IEEBN ARG, % E 1. USART_CTLO (78
TBEIE #% B A=A .

AL EER B K IEEIE S N\ USART_DATA I #& 0.
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TC

RBNE

IDLEF

ORERR

NERR

FERR

PERR

0: KIEFHRZH XA AT
1: ROREHR T IX 2
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3. —HEWRIE AT, RBNE SRS 1, 844 r LLZEL 12C_DATA -7 28 15—
FH5, A RBNE S35 0.

4. ALfHSfE RBNE # & 1, BAFTTLLM 12C_DATA FF A7 il — /N7 15 .
5. BREIERE—NFTE, RBNE #5181, BT OB & 7.

6. MI2CHINF]12C KL L — STOP 455if, STPDET A & 1, K fFi@ i 46 12C_STATO
TIPS 12C_CTLO FAE#s K&K STPDET fi7.

B 17-10. AHLEEBER (10 ALHhbE=)
12CRA 2R A AT N AR

EHLPE T4 % (H(START) | 1) SR |

FEHL K % Header
LA 325 M5 J97

FEHU A&
MBI 3

o

% B ADDSEND } :
SCLE MHLEAE |—>| 2) i ADDSEND

FHURIEE 1A T8
MU IE N 3

% ERBNE i —
...... CHURAEHD |—’| 3) BEHUER 1 AT |

# ERBNE | — —
EHURIES NAST 45 Ll ay s x5t |
ML 0 2

TN AT IR A

% B RBNE

W ESTPDET

o £ 4

|
' Lo 5) BN 5 |
|
|

Ly 6) ifs S TPDET |

FEWREEXT R AR

WAILT-11. FHIRABER (A0 (MAEAD Fos, F£ENB T RIESIER] 12C B4R, 3K
P REZ G IZ L0 BRRISAT 12C A

1. 5, BAENAZERE 12C AN B, DA ECE 12C_CTLL FRE Bl AR o< B 7 88 K A5 1EHR Y
12C W 7. FREFACE LSS, 12C 7 EEBGAR MR AR, &4F START jaafr, FH
JEEEAS 12C B4 T

2. W% START 18 1, 7F 12C sk =4 — START #2547,

3. KRiE—/ START {felfifif5, 12C fHi¢F¥ 12C_STATO ff) SBSEND 7B 1 SRJ5HEANFHL
B DR RIZ L 12C_STATO A R G5 —A 7 Arthik A 8 A stk Sk (1) 10 Az
HhEf7 %] 12C_DATA 2517 4% KiE KR SBSEND fiz. —H SBSEND {7 #%i#% 0, 12C st JFih %
IEHHE R ML B 12C B2k, R RIERHNEE 10 Al Sk sk, AEAAE Rk HL
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HESk B {5 22K ADD10SEND A& 1, R id i 12C_STATO HFAF#sRA )5S 10 {7
kit ] 12C_DATA K3k ADD10SEND 7.

7 frEk 10 frpgHhbbfr ikt 22 5, 12C ¥ ADDSEND i E 1, AR iZiEkE
ADDSEND 17 (i#id 52 12C_STATO ZF /7 2328 J5 2 12C_STAT1 #4748 ).

12C HENEHE RIEIRFS, RENFAL 27 A7 28 FUELHE 77 /7 4% 12C_DATA #2251, At ARE AR
TBE A& 1. MCHEAERT LS S — A7 535 2 12C_DATA aifi#t, {H2Z TBE fr bl A
DHEE, IS N 12C_DATA A7 AL BB N NI A a7 A7 88 . — BB AL A7
AR, 12C B UG R IEEIE IS4k .

TR — AR RIE R A, BT DUS 5 /N1 2] 12C_DATA, IEif TBE S #E % .
fEf[HE TBE #2 8 1, BAF#E AT LA 12C_DATA /2885 N — 74, REEAH IR
FEBIBEE — A RELREF, BB ARG DT RS 12C_DATA Ki&EF: TBE ir

EAL, MRG0 TBE RLAPRES . TBE MBI AN i R G E i,
B K% STOP 45 AL 5 % .

WJE— N RIELSE ARG, 12C EHUE BTC AL EEE, HNBAIE A4 12C_DATA &17
PRULIT AR NS o B SEIT RZACE STOP Skkik—A~ STOP 45 {7, It/5 TBE Al BTC
RS AR K 73 0.
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B 17-11. FHLREHER (10 A=)
12CB R3S EHAT N AR AR R
1) sttt
RS |2) B #ESTART |
EN= AT U KA (START) | ]
scL ERTRIR 1 HESBSEND P____lﬂsw%%SBSEND |
EHMLK%Header I
ML 0
SCLu FHLALAL - ##ADD10SEND }—‘—»|4) /ﬁl‘fADDlOSEND |
EHUR EHE
MHLK
‘ . L'| ¥ ADDSEND '—»| 4) i ADDSEND |
SCLE T HLHLAK | % ETBE }—L,{ D FES T O |
12C DATA
EHURIES 155 S—
AL 32 0 7 6) BN 2 A R R
|_,| Py — I L IZCHDATA
P -
------ CHRAE 4D D 3
T
FHURIES N-2 4R migi;%“ #5
MUK y | 3
WETBE
| = —
EHURIES N-L AR Lgigﬁk?ﬂﬁﬁﬂ
MHLR 2
I—'| ¥ ETBE |
FEHURIES N AT
PR £ 7
Ly i HBTC | :
SCLE LML Ly o) i msTOP
WU A 1 A !
ENEBE T KRR

FEENBRWHEAT, ENFE RGN 70" 4 NACK, RJ5kik STOP 4Rfi. &
Bt AN R DA DR e PR B B A IR e o R T BRI T PR BT X E ML A B
PR R, J7% A TELIEHAFRERT 12C 1T PRI L, 7% B AR 2

TR A

1.

B, BARAZAHEEE 12C AMER 4, DLAECE 12C_CTLL Fi b Al e A ae K R IE R
12C W 7. HREFIACE LSS, 12C B7EEOAR MU ACIRAS, 54F START jfaafr, FH
JEEEA 12C B4 T

¥ START 78 1, MIMTE 12C £ 84 F 24— START iUaf7

K% —A START UAHLJGE, 12C #1F¥ 12C_STATO ) SBSEND 7 & 1 4R jmi#k N ML
o DAL ZEE 12C_STATO i 7R Ja 55— 7 frthhib A7 857 G Hubik Sk 1) 10 Az
HEAZF] 12C_DATA 2747 4% K&K SBSEND fi7. —H SBSEND {7 #%i% 0, 12C st T4k i%
HhE B H ki Sk 2] 12C B2k m%&&mmm%loﬁ%ﬁm%Mﬂm T 7E R 326 bk
LIS 2256 ADD10SEND £/ & 1, #fFM izt 5k 12C_STATO Fff#h 55 10 fif
flkHbtE 2] 12C_DATA ki % ADD10SEND fif
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4. 7 frsk 10 frfdbhhbfr kg2 S, 12C Mt ADDSEND frE 1, #fhNi%iEk
ADDSEND fi, g1 12C_STATO ai {74528 J5 1% 12C_STAT1 Zi {7y W HuhEZ 10 AL
A, AN Z K START {78 1 RE B4 —1 START(Sr). 7t START /=45,
SBSEND f7 &4 & 1. B MiZiEid 263 12C_STATO A5 Sk Sk 3] 12C_DATA ki
SBSEND fi7, #RjEHill ki &% 12C 54k, ADDSEND FRMEE 1. AN %K@
Z51E 12C_STATO #RJ5 1L 12C_STAT1 SKi&FR ADDSEND iz,

5. —HEWRRE AT, 2% RBNE 28 1. BEEFARLEAT LA 12C_DATA 2717 8% i
BU— AN, 2 )5 RBNE f717% 0.

6. UEIEMIEME RBNE # 8 1, AR LA 12C_DATA Zif7 s S B — AN,

7. BUGEEIECE AN TIT(N-DEIE S, BAFRZ LRI ACKEN fiZiF 0, JfK STOP fif
B 1 X TR EARE AT RIGE R AT K, DU TR NACK AE4S e — 17
o

8. WM EWsEE A, RBNE fighE 1, A7 LB — %Y. HTF ACKEN
CALERT— PP HE 0, 12C A NG — T 1 K% ACK, FEERG — 71 KIE5E
g —A> STOP 45 A,

PAEPBRESR 78 H N>1, iR N=1, B3R 7 Mz e LR 4 Z iy, HfEET %
e 5E B2 1T 58 B o
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B 17-12. EHEBEATSR ARR (10 Az
[2C R ZRIRA AT A AR RAE
P |
SRS | 2) wHSTART |
FH A I I (START) | '
SCL ¥ EHIRIR | WHSBSEND |—.| 3) %% SBSEND |
FHLE%Header I
AL 32 i
SCLE - HLE L'| BEHADDIOSEND '—»| 4) % ADD10SEND |
|
FEHLE %L
AL 32 )3
‘ - #HADDSEND L+ 4) it ADDSEND |
SCLAE EHHLAK
| 4) FREESTART |
FHL= A E S (S I I '
SCL FHHE | WHSBSEND | L2) itsBSEND |
FHLE%Header '
AL 32 i
18
BFADDSEND }_\—»{ 4) J#5#%ADDSEND |
SCL# LN

MHLRIESE 1A 18080

LRI
'—'| % B RBNE } L,| T |
------ CHAR 4D 5) PERCR 1 7
W wmrene | e ———
MHLEIE S N-1 A8 Do S x |
LR
ML WERENE [ v rran |
WML N A4 5
FHUR R | 7) it RACKEN, #ESTOP |
|—’| % ERBNE T
FHLE A 1 8) BEHLES N 4 |
HE B

1. B, BAERAZIERE 12C AN B, BB 12C_ CTLL H i ek oA 56 517 2% e B AR IEff 1 12C
7. VB EZ G, 12C BATEEBRIA M HIBL RS, 2547 START UG Ak .

2. ¥ START 78 1 M =4 — e

3. RiE—A START 247 )5, 12C T {4K 12C_STATO K SBSEND 17 & 1 45 it N FHLEE
o DAEBAFRZEE 12C_STATO i 74 A5 5 — 7 frthhib A7 857 G Hubik Sk 1) 10 Az
HEAZF] 12C_DATA 2747 4% K&K SBSEND fi7. —H SBSEND {7 #%i% 0, 12C st T4k i%
Hohb e Huhk Sk B 12C B2k, R R ERIHRE R 10 Al Sk f ik, AF AR
LIS 2256 ADD10SEND £/ & 1, #fFM izt 5k 12C_STATO Fff#h 55 10 fif
ik 1k 3 12C_DATA SKi% % ADD10SEND i/ .

4. 7 frEk 10 frRgHhbEALRIEH 2 5, 12C fEfEY ADDSEND A8 1, #AFRIZIE R
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ADDSEND i, i#id i3 12C_STATO #7828 J5 1% 12C_STAT1 Ff7-ds . W HbEZ 10 AL
W, AR K START A FHRE 1 K24 — AP %AF(Sr), Sr# kb LA
SBSEND i iR E 1. #B0FNZiEId 563 12C_STATO 4R )5 5 Hiht Sk ] 12C_DATA ki
% SBSEND fi7, #RJaHuhl Sk 3 12C #4k, ADDSEND FRHEE 1. #0FN %GR
5 12C_STATO #RJ5 1L 12C_STAT1 ki k4 ADDSEND fi7.

5. —HE-AFAYEK, RBNE S E 1. SR 244 AT A 12C_DATA Z /785 BEHUH
BT, [A RBNE A 4% 0.

6. UEIEMEME, —H RBNE fi#i#E 1, AT LA 12C_DATA Ziff-a i i —/ 75 1
BaE, HEEPENET N-3 NF.

WA 17-13. ZHIENKEF 7R B HA (0 WHAFEZ) Fin, 5 N-2 NFIs Bs ke
Y, ZJE% N-1 AN 1eidik, L BTC 1 RBNE #i4 Bz, Sk piasik EH8IA0 CLFE I &
Ja — AN SRS RZIE R ACKEN iz,

7. BAEM 12C_DATA B HEIEEE =4 (N-2) FZ 5 8dE, ARtk BTC i 0. /55 N-1
ANFAT ML AT B R E 12C_DATA, SR B BIRBUR G ab B i G — 7715, T
ACKEN 44518k, I FENA S 5G4 71 5HE K i% ACK iRy .

8. EE—NFliEsEEE, MEFE I BTC fi2f1 RBNE & 1, 3:Hi{K SCL, % STOP
g 1, FHRKE— STOP Z5H L.

9. BAFEIES N-1ANF15, Bk BTC. M5 5 — A5 715 WAL S A7 2 15 72 3 2] 12C_DATA.
10. AR EEUR G — T, TEFR RBNE.

PP BR R H N>2, N=1 F N=2 15 L .
N=1

15 4 5, BWAFRZIETER ADDSEND 72 it ACK f7i% 0, 7Ei&EF: ADDSEND iz f54%
STOP i 1. 4 N=1 KB 5 B E—.
N=2

TE5 2 35, B RIZTE START B 1 2 /il POAP B 1. 755 4 35, SR iZ/ETE K ADDSEND
R Wik ACK fi7iE 0. 7655 5 45, BN Z—H% 3 BTC A4 & 1 AR5 STOP fii& 1 H.
PHL 12C_DATA WX,
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B 17-13. EHEBEAT SR B X (10 Aok
[2C R ZRIRA TEAT N AR e
B |
FRIRA | 2) WESTART |
FHE TSI (STRAT) J '
SCL ¥ AR __ BHESBSEND Ly 3) ifiE#SBSEND |
|
FEHL R %EHeader
ML 32 e J3L
SCLW U H_12ADD10SEND Ly{ 4) i##-ADD10SEND |
|
FEHLARE R
MBI 32 M
L’| B HADDSEND '—»| 4) 5 ADDSEND |
SCLE =N
| 4) FERUEESTART |
FEH A 4 A(ST) [ I '
FHLR%Header :
MBI 32 M
L &FADDSEND }—\_’{ 2 FHADDSEND |
SCLE EHLHAE
MHURIEEE 1 AT BE
EE1W-8+S 1)V
|—>| B RBNE | ‘ —
...... CHRAESD I—'| 5) BEEUE 1 R |
WERBNE |
ML I N-2 D350 L’| k ' 6) IS N-3 23 i
LRI o - |
L WHRBNE |
MMLE LSS N-1 A3 5
FEHUR %R R
L wmRrenEmBTC }—l_,{ 7 RBRACKEN |
SCL#E E ML
(&) vmum N2 g |
MUK IES N AT H s I
EHURR LW
L WHERBNEAIBTC }—\_’{ 7 BESTOP |
SCL#E EHLHAE |
A A (o) o N1t |
| ) i N 4 |
17.3.8.  SCL £k#%#

SCL KHARTIRER Y 1 E G e RSN & A2 B A 5% DA S AE BOR I R AR RS R AAE B2
PR R, (ERGERI, 24 TBE M1 BTC #E AL, KIZEHIREF SCL 2R FEE] T~ —
NRIBEHE G X A AR, 2 RBNE fil BTC #7E L, KiA#RHF SCL
LR AT FLEME A 0P X A7 A7 s B B e e
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17.3.9.

17.3.10.

17.3.11.

U TAEAE MRS e, AT DL B A7 12C_CTLO ZF/E 881 SS f72%1E SCL ZhikIhfe. i
BAZA BN, BAFEREEBIRAT TBE, RBNE Ml BTC IRZE, 70 _Fysal i s m ol e
2R

DMA & ¥R 4E%

T RT T A RAE, &2 TBE A7/ RBNE Atk & 1 2 5, #BAF#RN %5 Sk — Ny, X
PS5 CPU M B . 12C i) DMA ZhgEr] LE TBE 8 RBNE L& 1 i, Hahdkir—ix
el EiE, IWmiE T CPU K fifr, B4k DMA ML E 155 E DMA fHRFET.

DMA i 3Kilid 12C_CTL1 FF 7 #4) DMAON {7 ffifig. %078 1i%7ETE ik ADDSEND ARZAN 2
JabEEAL. WER—A ML) SCL ZeiEK Dy REHE 45 1, DMAON £ 3%/t ADDSEND 1R 4%
L.

%% DMA #2516 T DMA JINECE 775U . DMA DAZ0AE 12C AR5 T 46 2 /i e & A8
Be, MIBEMNFE T OAEHTR, DMA B 204 =4 — Maiss R (EOT) Hilr.

2 AR BB A LU B3I, 12C_CTLL 2747 73] DMALST 78 i% B . 783U )
WG — N2 )E, 12C EHAKIE NACK. £ DMA EOT Hil¥ ISR 1, R fF &7 STOP {7,
PR —AME RS

MR BB — AN FEAE, i ADDSEND IR&RT ACKEN {7 0 J0 #7576 &
ADDSEND AR7 5 80 E DMA EOT Hilfr ISR 1, #AFE AL STOP fir, F=AE—AMEILIRE.

W RIS

12C it —A~ PEC ik, Effif CRC-8 i1 54 K#AT 12C £dli 1k iR, CRC £
KA X8 + x2 + x + 1, Fl SMBus WrilH% . K PECEN {7 & 1 5tnl LA#iaE PEC Lhfg. PEC
B E AT EN 12C SRR ENESE (B . 7F9E DMA BizUR, ek nr bUs i fic &
PECTRANS Kfziil 12C fE 5 — M7 KIE e G K1k PEC 8, BCEERWGERGR AR
W EIf) PEC H2 S IEM. 7£ DMA 80K, WH PECEN fi7fil PECTRANS ik & 1, 12C ¥
Hzh Kz E & PEC{H.

SMBus X ¥

RAEHENL (System Management Bus, {5545 SMBus Bt SMB) & — 45 4 fil] B [1) 5L vify
MM 2, PISEMVR R IEE TR K. —Hokdl, SMBus &H WL T ENLENR, EEHTH
JEfE% ON/OFF $84 [1i@{5 . SMBus & 12C —FifiTE B e, FBEHFIHENLER L1
G B A (AR, JUH R SIS, Bl il A Al R Bl T R e (S0
Smart BatteryData) .

SMBus X

SMBus AR I AGE N SMBus PRl FiUE SIS, SMBus 2 12C MG A HdiE 14
U4 KB 12C B i@ SMBus Pz —#EAT Ui, MM SMBus i, A

S A

TP 12C 4%, 5 T0EEYE SMBuUs F1 ACPI #7733 1) o
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HuhEAR DT B

SMBus KH T 12C i PA K 12C Bff G0k 772, BAE 12C BySRAn B30 7 — g b,
HALH O RS BRI Z SMBuUs BUVE AL S — AN HUEEAR BT, BT T SEEhAS
BEAYBC . BhAS RGN RVRK AT 15 0 20 B 4 Re 8 S RFAETR, B H S KRG ERERIIGERIH . &
25 B R B SR A IR A B ME— bk o SR AN Al G R SR R (0 F P SE . B
WA ANERERRAN 2 AAE T RGN FENRTH TR &R w L AFRRIIIRE

A Aok

SMBus 3 —FiBRFREME: RANSEABEFER KA, (B AT RS XA T N4
N8R 9 10kHZ——28 T B b KIS TRHFE 8 2k . 12C FEA T ] DIALA— AN B 28,
AR U NIRRT 3] WALAIE 5, R AL IEAESAT — Lo FF2 5 JEIE K I R, AL AT BA
P FENURS Bho IXREE AT DURBE L. MHLIEN:, BIFAREEE 400 MG . WAL 24 RT{E
FEERZ G, BTk SE 12C 216 . 12C SR P -5 FRIX AN 2 R, {H7E SMBus
RYP, XA AR E ) 35ms. #E SMBus PRI E, RN LIRAER KA, A
MR R T W, R TR R AR S AL DA BRI AN (R RS . IXFERLIEAS R vF R
2 N B R AR KA 1]

WO RS

SMBus 2.0 BLJ% 1.1 #RH T Css iR 5 (Packet Error Checking, 4655 PEC). fEXfil

P, RS R O AR S PEC (JRSCEIRID) 735, %72 1% I8 CRC-8 RIGAIH /7

O ER, FEEE AR, AR DL SIS AL BRI 2 0 X8 + x2 + x + 1
(CRC-8-ATMHEC #.i%, s 0).

SMBus 24

SMBus & —MSMILE R E S, FO8 SMBALERT#. ML ERAEFIFE, wlilidix
AME S A LN L. SMBus Hrid g ST B Wi 2 HLARBEHM L (Host Notify
Protocol) 7, #:T 12C £ EREASEIRALRIIRBEDRE, (H 2 AT DA% 5 2 Hidi .

SMBus & IR FE

SMBus FJIETRIRFEAIFRYE 12C FIRAEM L. R — N AEAFEFH SMBus #R, IAERF
RN E J1 SMBuUs F5 B F 748 TN — SMBus $5EhrE47 . LB SMBus F
WA H B R B

1. 7EEfE2Z 007, FE K E 12C_CTLO F* SMBEN=1, J HAR ¥ 75K, i & SMBSEL #il ARPEN
R .

2. AT E ARP i (ARPEN=1), 7f SMBus EHELX T (SMBTYPE=1), {43
NAnEAT HSTSMB (7 SMBus MHUE T, i, DEFSMB #5:&47), 31528 ARP B
H I RE -

3. N T 3C¥F SMBus EE A, BT RS SMBALTS AREAr, FESEBUAHRIK DI fE .
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17.3.12.  WRE&E. SRR

12C 45— LR ARV bR A7, I 52 B — L2 7 8300, (0] DUAIK AR 6 M b (1
WS 12C .

R 17-2. BHEREHE

BB UL
SBSEND FHUEI% START b7
ADDSEND Mk 3% A
ADD10SEND 10 Az kA = il Sk R ik
STPDET WM E| STOP 45 R fir
BTC FRIEL R
TBE KIEN 12C_DATA =
RBNE B 12C_DATA %

* 17-3. 12C &iRbrE AL

12C #REHK UL

BERR SRR

LOSTARB i RS

OUERR AR SCL KufiG)GE, KA T i BN i
AERR B BB R

PECERR CRC { A A

SMBTO SMBus AT B 2B

SMBALT SMBus Z4Rk
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17.4. 12C HFFH5%
12C0 FHhhE: 0x4000 5400
12C1 F:HihE: 0x4000 5800
17.4.1. 7SR 0 (12C_CTLO)
Huhk{w#%: 0x00
HAi{E: 0x0000
AR R A (1667) i (3267 .
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PECTRA
SRESET e SALT POAP ACKEN STOP START SS GCEN PECEN ARPEN | SMBSEL 1R SMBEN 12CEN
NS
LI, 2 R
15 SRESET BAEE AL 12C, BAERNAZTE 12C SRR E A7 12C
0: 12C KREAL
1: 12C Efr
14 1R AR FEEALE
13 SALT WAEE 1 AE 0, REfE 0.
0: At SMBA KATEE
1: 8k SMBA 5| Ik k244
12 PECTRANS PEC &4
WAEE 1 FE 0, EAEAE LU T 4404 RIStz : PEC f£5i5¢ i, W3] START/STOP
=5, I12CEN=0.
0: A&k PEC 1B
1: £ PEC {H
11 POAP ACK/PEC I B & X
EE 1 FiE 0, 24 I2CEN=0 B}, BH{E 0.
0: ACKEN {74 % M ar IEAE B =715 & 5 K i% ACK; PECTRANS 738 PEC
R TF R RS
1: ACKEN i 5 ) F—AF3 Kk i% ACK, PECTRANS 7B~ —ANEI¥
BILW=T5 2 PEC
10 ACKEN 1 RI%E ACK
WAEE 1A 0, 4 1I2CEN=0 N iE{43 0.
0: ANKi% ACK
1: Ki% ACK
9 STOP 12C 24k Lr=4—A> STOP 455 fr
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17.4.2.

15

14

START

SS

GCEN

PECEN

ARPEN

SMBSEL

(3

SMBEN

I2CEN

WAEE 1 A 0, SMBus R, TEE 1, ME| STOP Zd Ak, 4 0,

0: AKi% STOP
1. Ki%k STOP

12C A2k L=tk —A> START 24 {r

WAEE 1 FE 0, HJIAIIE] START #4447 88 1I2CEN=0 i fEi 0.

0: AKi% START
1: Ki%k START

7E MM $E R 45 i /2 58 SCL ik
WHE 15 0.

0: Hfik SCL

1: AHifik SCL

TS RER i 0X00) i) F IE Y
0 MHLASE R 0
Lo MOBLI O S 0

PEC & J15%
0: PEC il&E %M
1. PEC iH5HFTH

SMBus T ARP {rYFF&
0: XM ARP
1: /3 ARP

SMBus 1%k %
0: ML
1. A4

WA R R AAE

SMBus/I12C X JT3%
0: 12C #i=
1: SMBus =

12C #histffifE
0: %Z:H 12C
1: fiige12C

EHIF 7R 1 (12C_CTLL)

Wik f#e: 0x04
HAi{h: 0x0000

LA Dk (166r) B (3261) i,

13

10 9 8 7 6 5
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‘ TR ‘ DMALST ‘ DMAON ‘ BUFIE ‘ EVIE ‘ ERRIE ‘ TR ‘ 12CCLK[5:0]

LI, LR Eiipny

15:13 3] VIR AL

12 DMALST DMA i JE & 4fAn £ 07

0: F—/> DMA EOT A& &5 t%
1: FT—/> DMA EOT £& /5 &

11 DMAON DMA T 2%
0: DMA Rk
1: DMA #RJF
10 BUFIE S X T e

0: 34 TBE =1 5 RBNE = 1 i £l
1: W EVIE =1, 4 TBE =1 8{ RBNE = 1 5 /=4 i

9 EVIE i b
0: ZEFIF{F il
1: fffE S, ZEk% 24 SBSEND. ADDSEND. ADD10SEND. STPDET & BTC
FrEA A R e Y4 BUFIE=1 It} TBE=1 8] RBNE=1 I} /=4 1},

8 ERRIE FiR T RE
0: ZAFIAL R W
1: {ffEsE R A, B 24 BERR. LOSTARB. AERR. OUERR. PECERR. SMBTO
5 SMBALT # A 2 20 77 4 R T

7:6 PR DI R R AAE

5:0 [2CCLK][5:0] 12C Hh A A R
I2CCLK[5:0]% i% & i\ APBL W #14iZ, £{k 2MHz,
000000 - 000001: JChl 4t
000010 - 110110: 2 MHz~54MHz
110111 - 111111: T APBL W &h R, Jorfgh
e
FERRE 12C 230, APBL (IR BIARR MUK T2 T 2MHz, fEPUE 12C £,
APB1 [P35 %K T 25T 8MHzZ.

17.4.3. ML LB 7748 0 (12C_SADDRO)

Hudik {2 : 0x08
SA{E: 0x0000

ZAAE BT Utk (1661 B (3247) P,

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

346



Z

GigaDevice GD32VF103 ﬂﬂ)ﬂ%ﬂﬂ
ADDFOR ADDRES
fRER ADDRESSI[9:8] ADDRESS[7:1]
MAT S0
LI, LR Eiipny
15 ADDFORMAT 12C MHLHBIERE
0: 7 fiihik
1: 10 frdtuht
14:10 R DR FER A
9:8 ADDRESS[9:8] 10 Ak i B i B L
7:1 ADDRESS[7:1] 7 frdb b 10 Aotk s 7-1 47
0 ADDRESSO 10 fr il %E 0 £
17.4.4. MHLH 7758 1 (12C_SADDR1)
HlkfwF% . 0x0C
EifH: 0x0000
LA A LIk (1647 s (321%) Vil .
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1R ADDRESS2[7:1] ‘ DUADEN ‘
LI, 2 R
15:8 R W ARFF R AL
71 ADDRESS2[7:1] MALAERE A R 55 =N 12C Hbhik
0 DUADEN X0 EE i hE AR 2 5%
0: XWEHhHEAR AL
1: XUE MR
17.4.5. IR X 738 (12C_DATA)
HuhbfF%: 0x10
HEAifE: 0x0000
%R A DU (166n) Bl (3267) Vi,
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
fRe ‘ TRB[7:0]

w
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LI, 2 R
15:8 {R DR FER A
7:0 TRB[7:0] B R 1% IR B v X
17.4.6.  fEHEPRESFFE 0 (12C_STATO)
Witk fw#%: 0x14
HAifl: 0x0000
Zar ] DUz (16h) 8 (32470) Vil
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LOSTAR ADD10S ADDSEN
SMBALT | SMBTO R PECERR | OUERR AERR BERR TBE RBNE fREE STPDET BTC SBSEND
B END D
rc_wo0 rc_wo0 rc_wo0 rc_wo rc_wo rc_wo rc_wo r r r r r r r
BLIBLI, L2 Eiiip)
15 SMBALT SMBus ZHR &
EEE 1, S5 035 0.
0: SMBA 5| BHIA 4l 7 AR (AALATE 20) B A W 0 380 24 (ML Q)
1: SMBA 5| B S AR (AT ) B 00 31 2 4 (F2 LA X))
14 SMBTO SMBus 3 TR {55
T E 1, %45 035 0.
0: B4R
1. I FEE R L (SCL i kik 25ms)
13 {R DR FER A
12 PECERR BRSCEER PEC #5i%
e 1, %5 075 0.
0: B3 PEC HE:I IFH
1: Ik 3 PEC (HEIESR, LRI 12C oM ACKEN £ Bl K 1% NACK
11 OUERR 25 SCL PR INRE)E , TEMMUE U R4 Tl 3E R 8 F 1. EMNLENE AT,
RN DATA F G — 7 R, FF HJE a7 SR lse i, e ke
TEMNURZERT, BUWSarE T OgRIETH, T DATA RN, e RAER
o
E 1, M5 035 0.
0: Toiid AR B R K A
1: KA HBURE R
10 AERR 2R

EHE 1L, M5 03 0.
0: RKRAEN B4R
1: RAET AR
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9

LOSTARB

BERR

TBE

RBNE

TRE

STPDET

ADD10SEND

BTC

EHURE T e E K

FEfFE 1, BAMF5 075 0.

0: Jefh#iEk

1 RAMEER, 12C BHUREIANLER.

MERESR, Ron 12C SR ERAET TR Z SMK START #2468 H18 STOP 45347 .
B E 1, A5 0 0.

0: TR

1. RAET B4R

KIEWIA] 12C_DATA N=

T8\ 12C_DATA FfFaste s — MW R F S L FKILAE 1, ZH5 4
FA5F| 12C_DATA FAEMERZA . MBRBAEFFAREM 12C_DATA FHAEamH2T
{1, 5 12C_DATA FAE8I4 A 44 TBE fr (3 W EHUMMLR SRR T BB
TERFE)

0: 12C_DATA 3F%

1: 12C_DATA %, B S

BOE 12C_DATA 4%

B RS AR FE ) — D0 5] 12C_DATA FEs 2 e i B 1,3 12C_DATA
AT LLEBRIEAL . ai BTC F1 RBNE #8#5 # 1, 2 I2C_DATA KA £ i&kk RBNE,
R P AT BRI T AL B3] 12C_DATA. G L BN MM R T i
BRAERE)

0: 12C_DATA %

1: 12C_DATA FE%, Ak LAEE

AR R BLAE

MAHUEE T 5 F] STOP 45 A

AL EE 1, SEidk I2C_STATO 4855 12C_CTLO o] LB KR ILAL
0: MU AR M%) STOP 453t

1. PWLEEF 3] STOP 453 AL

FEHUEAT 10 btk posbh ik St &%

AR E 1, HE 12C_STATO 15 12C_DATA &R AL .
0: EHUER FAKIE 10 hrthbk bk sk

1: EHBE R RI% 10 frthhk bk sk

TFATRIEGS
PR, MR AN DA A AT 7 AR B R 12C_DATA 25 {7 a5 588
SR BERIEATY, AW CEER AL A A AR IS(E S 12C_DATA FA7as
PR, B2 B BTC bRabfi.
e B E 1.
AT HT R =7 3G bR
BAFHRR: 13 12C_STATO, RJ5ikEE 12C_DATA 27 asii BRIt
M RR: Ki%—4> STOP 8 START {55
2417 %% 12C_CTLO 7 I2CEN=0
0: ARKEBTC
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1: KA7T BTC

1 ADDSEND FHRAT: BIIRIE T il
MR TR 203 7 bt I+ HA B & bk VT g
WAL RS 1, B 12C_STATO ZFE28 A1 12C_STATL & 0.
0: JoHihlak Rk s
1. HUBETE FE AU T 4 2% B MU = 3 i 3 DT A b 1

0 SBSEND FHUEA T K% START i2aahr
BEAT R BEAEE 1, #FEE 12C_STATO IS5 12C_DATA i 0.
0: A Ki% START %fF
1: START M K%

17.4.7. ERPRSF S 1 (12C_STATL)

kWA 0x18
HAi{E: 0x0000

AR LT (1660) B (3261 i,

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PECVI[7:0] ‘DUMODF‘ HSTSMB ‘ DEFSMB ‘ RXGC | 1R ‘ TR | 12CBSY ‘ MASTER ‘
AR B iR
15:8 PECV[7:0] 2 PEC {#ige /e i fF 1T 5 Hi i) PEC fA .
7 DUMODF MBS 20T U 7557 2 3B A Rtk A0 00 45 QDG i

STOP 8 START #2gf {7 =4 f5 8k I2CEN=0 i} Mt A7 F 4437 0.
0: HuhLHI12C_SADDRO JLH
1: HbhkAI12C_SADDR1 LD

6 HSTSMB MAER T B F) SMBus EHLH Lk
STOP 8¢ START f24A 77 A 5 8¢ 12CEN=0 B A7 FE {3 0.
0: ARUEIMF] SMBus EHLshE Sk
1: W% SMBus EHLhE K

5 DEFSMB MR T SMBus FHLHhE kK
STOP & START #2uihr =4 J5 8¢ 1I2CEN=0 i JtA7 FHE {7 0.
0: SMBus & I&H kA Hikik
1: M SMBus & EIH]— M 1 Hk

4 RXGC R HCET JE Hkik(00h)
STOP 5k START #2#A 1 4E Ji7 8% I2CEN=0 B b7 fh i 0.
0: ARFCEN | FEIT Iy ik
1: BRI FENR Y Hidik(00h)

3 (734 IR R AL

350



Z

GigaDevice GD32VF103 ﬂﬂ}jiﬂﬂ

2 TR 12C 1 ik vy s 2 e Uty
STOP B{ START j2#s47 4 J5 8% 1I2CEN=0 B LOSTARB=1 i b4 thfififf3% 0.
0: Hs
1: Ki%ku
1 I2CBSY 45 &
STOP &5 WA J5 4 0.
0: 7 12C @il
1: 12C IE7E@IT

0 MASTER K 12C BB TE MU AL 2 MBS bR AL
STOP B{ START #24f £ 772E J5 Bk 1I2CEN=0 B}, LOSTARB=1 I [t A7 {7 0.
0: ML
1. FHUER

17.4.8. B B % 755 (1I2C_CKCFG)

Mok fmFs: 0x1C
S Ai{E: 0x0000

AR LT (1660) B (3241 i,

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ FAST l DTCY l e ‘ CLKC[11:0]
LI, &R iR
15 FAST FHUEAF 12C R
0: FrifkidE
1: Pl
14 DTCY PUdE T St

0: Tiow/Thigh = 2
1: Tiow/Thigh = 16/9

13:12 LR DR FER A

11:0 CLKCJ[11:0] FEHUBC T 12C Iepda ]
FrUEE AR T : T _high=T_low=CLKC*TpcLk1
I DTCY=0, Pt F:
T_high=CLKC*TpcLk1, T_low=2*CLKC*TpcLk1
R DTCY=1, Pl .
T_high=9*CLKC*Tpecik1, T_low=16*CLKC*TpcLk1

17.4.9. LFEEEFSE (12C_RT)
HhHEIRAS . 0x20
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HAi{E: 0x0002
GRS Dk (166 B (3261) .

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

3 2 1
1R RISETIME[5:0]
LI, LR Eiipny
15:6 3] VIR AL
5:0 RISETIME[5:0] AU f5e K T[]

RISETIME {fi %%~ SCL & Ak _E T+ Al hn 1
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18. BATAMEEE O/ R EEmEO (SPIN2S)

18.1. &

SP/I12SHE S A] DLIE I SPITMY 5k12S 3 i Wil 5 M 1% £ AT E

FATHMEEET (Serial Peripheral Interface, 45 NSPD #2415 T~ SPITRMM I H i A ik Fl 4
Wehag, wTLLTAET EHLEMNIE . SPIEE N S REEAT BEAFCRC T RIS 36 1) 4 X T AR T
(5

Fr b4z O (nter-IC Sound, 485 N12S) SR VURF 3 SbniE, 4372 12S KRR bR #E, MSB
XA, LSBXT AR #E FIPCMbRHE. & AT AFEDU MR FigqT, B ENAEE R,
Wi, MALAER AR ML

18.2. FERME

18.2.1. SPI EEHHE

Y HESPI T
S EESPI NSSHk = 5

B AT A AR 3 AR

B 16AVERE, JHSL IR IE B X
B 8764 HE ik =X

W (A E AT SR AR A BRI 5

B BRFAEENS S B

B HFCRCIMA. RIEARIL;

B REAESCCFFDMARR

|

|

18.2.2. 12S EEHHE

HA RIE R Re i 32 A

Y VURI2S AR AE: K AR AR, MSBXSEhRdE, LSBXT FFRiEFIPCMARHE;
BRI LLUNL6AL, 2400 F1324 5

I K 1607 53241 ;

164722 1 X T R I I

I I2SI B 4igs, T LLTE I8 kHZH192 KHz 35 R AL %

ALY 2 PRUIR S B AR 12

A LA =P (MCKD

RIEFNFEWCFFDMALRE -
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18.3. SPI &HER
& 18-1. SPI & HIEE
A\
—SYSCLK:
l
(o]
. P8 A i 28 | P [T sex
25 il
AT
B R
<—> MOSI
> O paD MISO
B 775 fgiii}ﬁ
MSB LSB
BRI [ A
A4
18.4. SPI {5 5 &t
18.4.1. R
% 18-1. SPI g 5HiR
5| &K FiH R
EHL: SPI e H
SCK 110
MAL: SPI I EhE A
T BRI
MAL: HodiE &%k
MISO 110
SIS EEC A W N e
ML PR R B R e Al 26
FEHL: B RI%L
MAL: BodE sk
MOSI e}
ENU A 2 FdE ok i 2k
ML A
A NSS B AMEH
NSS /o FHUEE NSS #iz0: &y NSS #ittt, NSSDRV=1 I}, NI
P, NSSDRV=0 i, A% MR,
MALEEAE NSS #ix: A NSS N, ERMNLIR EES.
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18.5. SPI Tife i A
18.5.1. SPI B RIS Mg =R
SPI_CTLOZF f£ 4% H ) CKPLA ACKPHAL L8 T SPIN £ AR S 5 (1IN Y - CKPLAZ IR E T 2%
ARSI SCKIT S, CKPHALRE T 85— AN —ANE 8Pk AR v A RCR AL . AETIR K
T, XA E .
& 18-2. EHEXTH SPI B FHE
SCK (CKPH=0 CKPL=0) — M ririJrirrrriJrirri_
SCK (CKPH=0 CKPL=1) LM rririririir
SCK (CKPH=1 CKPL=0) M ririrrrwurirrirrr—
SCK (CKPH=1 CKPL=1) - L Irirrrryrririrrrrv
MOSI DO D[7]
LF=1,FF16=0
MISO pol X X_ X X X X _ Xom
NS [
MR, @i SPIL_CTLOH IFFL6A AL B A K /2, MFF16=1/, HEKE N164hL,
0 A8AL .
B % B SPI_CTLO (LR A] AR B B4 W, MLF=1KF, SPIJERIAELSBAL, MLF=0KT,
M R IEMSBAL . ETIR U, BT [E 2 N5 K MSBA
18.5.2. NSS IhfE
MR

YL E A ML (MSTMOD=0) K, 7EfEENSSEIX (SWNSSEN=0) F, SPIMNSSH|
JEIZKEUNSSHLF, 7E#HNSS (SWNSSEN=1) ~, SPItR#ESWNSSH/FRINSSHIF, Hf
YNSSHEHL T, KIXekEUcs s . EHAENSSE T, AMEHINSST| .

FEHEK

EFEHAEA (MSTMOD=1) T, iR FEH 2 EHUERE T, NSSH] LUEC B 944
A, (SWNSSEN=0, NSSDRV=0) & # {4, (SWNSSEN=1), —FHNSS5| il ({Eh#
PENSSHEE ) BiSWNSSH, (FEFAENSSHEA ) #EHAIK, SPIK B3 NN, FF H ™
HEFENIEE B 459%, CONFERRAZ & 1.

BN R A B8 NSS 5 5 6 SPIA i 4%, NSS M % Bt B N B 1 R =
(SWNSSEN=0, NSSDRV=1). ffif£SPI J5, NSS{RFF = HF, 2k Ea NG IGH,
NSSAZ K F ., Y22 HSPIRT, NSSEAR NE HAF.

N AR AT LS — AN @ A /O D /E INSSHI I, BLSZHL S In R % FINSS M .
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18.5.3.  SPIBfTHER
 18-2. SPI BT R
R #HR FEREE HHE S| I A v
MSTMOD = 1
RO=0 MOSI: K%
MFD 2 T EHEE R
BDEN =0 MISO: #2lk
BDOEN: AZsR
MSTMOD = 1
) = RO=0 MOSI: ki%
MTU | B &R IEEEHLR AR
BDEN =0 MISO: il
BDOEN: ANZsR
MSTMOD = 1
RO=1 MOSI: A
MRU | B[ 2342 E ML 5 Tj@ﬂ
BDEN =0 MISO: Fik
BDOEN: ANZsR
MSTMOD = 1
RO =0 MOSI: K%
MTB | XA ZRIER: ENLRIEA
BDEN =1 MISO: AfiEH
BDOEN =1
MSTMOD = 1
X . RO=0 MOSI: 21k
MRB | XU [a ki fE B LIS 2
BDEN =1 MISO: AfiEH
BDOEN =0
MSTMOD =0
RO=0 MOSI:
SFD A T MU %W
BDEN =0 MISO: ki%
BDOEN: A#Esk
MSTMOD =0
RO=0 MOSI: A
STU | Hrm i WAL R IEAR 5 T%ﬂ%
BDEN =0 MISO: ki%
BDOEN: A#Esk
MSTMOD =0
) RO=1 MOSI: ik
SRU | LR 2R ML
BDEN =0 MISO: i F
BDOEN: AZsR
MSTMOD =0
RO=0 MOSI: A
STB | XA WAL A 6 IT%H%
BDEN =1 MISO: Ki%
BDOEN =1
MSTMOD =0 MOSI: ARfg
SRB | M4k P A HL 2 s 2t RO =0 o
MISO: Uk
BDEN =1
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B Hid FHEE el iR S
BDOEN =0
& 18-3. MBI TR AER
FEHL MAL
MFD SFD
SCK SCK
MISO | MISO
MOSI MOSI
NSS NSS
&l 18-4. SRR TAER (N B, Ml &KX
FEHL ML
MRU STU
SCK SCK
MISO MISO
MOSI MOSI
NSS NSS

& 18-5. JRYM A THEER (EH:

B!
MTU
ScK

MISO

MOSI

NSS

RRIE, ML #4380

18-6. AR LR EE:

I
MTB/MRB

SCK

MISO

MOSI

NSS

MAL
SRU

SCK

MISO

MOSI

NSS

A

ML
SRB/STB

SCK

MISO

MOSI

NSS
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SPI FIHTAR

TE SR B CEE 2 1, N FR P ROEAE U R i SPIFIAa A I A2 «

1. WRTAEE BN BT, i & SPI_CTLO AP SCI2:0]4 3k A i i 44 0k 4 2 )
SCKfE%5, BECETWEX NITAR R, A0, 2D iE.

fic B Kk 2 (SPI_CTLOH IFF16/£7)

AL E R 7 (SPI_CTLOH CKPLAZ FICKPHAL)

Bt & itk X (SPI_CTLOH [ILFAL)

I SUNSS R ik, RN T K, BENSSHE A (SPI_CTLOH 1
SWNSSENAZHFINSSDRVAL)

6. WIRTAEETIHN, FEWSPI CTLIHHTMODM BEL, H, ZngitHIE,

7. MR #18-2. SPIE/ A, FHLEMSTMODSI. ROf7i. BDENAMBDOEN/T .

8. ffHESPI CHSPIENIEL .

o > N

SPI A KA B RIRE
SR FEZ 5, SPURBEREIFIRFES RS . EENERT, SR HS5— R
BIRIBGMIXES, KIZBLFEFIE. £MPUET, MSCKS| | _EASCKE S HiaHE:, HNSS

SUAEF AR, BORERETF G FrLL, EMMUBEETT, B2 e o 250 DR £ A0 A0k T 4R i,
P OG5 NRIBGEMN X

HSPUT AR IE AN EAR I, 1 Sk X N M B 2 o XN BIR A 7 b, SR JE T
U RIE TN o ERHR M S — AL AOR 2 )R, TBE CRIEZEM X E) (L E1. TBEFRSALE
1, BWHPRIRZE M XN, BRI AR 7 ZROE T 2 Bl ,  BPFRIZ 4k SPI_DATAR A7 4% -

EFENERN, SR ESILES KEThRE, IALE L aT B dEMUR £ 7S aT, AN %K F—4
55 NSPI_DATAZ 785 .
BlRE

TS Ja — N RAE LI 2 5 SR B0 R AR A 75 A7 a A7 A BRI g2k X, HRBNE (4%
e X A2 LB L BRI I 3 SPI_DATART A7 S 3R AHHZ S K 2cdle , BLARAE 2 B 3hil FRRBNE
PREAL. AEMRUAMMRBHE T, O 14 MCR — N Ede i, B8P 5 BOE SRR 15 5, TfE 4
WLENEL (MFD) i, SCHRR G XAR I, B AR — A Hdla it .

SPI AR T HIEAERE (kT A NSSP D

TEENTHENT, LMD E SFDM I, AR F#N 1Z MM RBNERR £ AL TBER:
BAL, FEHEME LSRR R AR .

KIEM L (MTU, MTB, STUELSTB) 54 W T R IETRFE AL, AR FI 2 75 B ZIERBNE
L FIOVREAL .

T RIZEFEA RGN, EHEEER (MRUBIMRB) 54X L IR KA ] . ZEMRU
BREMRBHEEAN, ESPUERE/E, SPIF“AEIELLMSCKIG S, BEBISPHF1E. FrLL, TR
BUWETBEMREAL, I HAERBNEMZ B 1), 5 EI R X A IR, A0, Ko7 R o 3
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i,
BT BSTBERREL, FLEIT LR BICRFEZ AN, ML (SRUSISRB) 5400 T
AL

SPI TI 83K

SPI T CENSSIE A —FRR Sk br B A5 5, BIEIERAES b SCHR 0w L.
R R (MFD, MTU, MRU, MTB, MRB, SFD, STU, SRU, STB#ISRB) #B3
BT, (HiE, ETIEH, SPI_CTLOH ICKPLALFICKPHAL &% A 7= X I, SCKIE5 1
PR ESUNEYSEN S

B 18-7. ML TI BRAAENELE RIEH HIk &

SCK_rulrLrLrLanIu1|__anﬂru1nmu11'_
NSS _JT\ | al

MOSI | D7 DoI I o7 +
| -

= 00000
mso __ otk J L LE K Jog 000000
I

& 18-8. ML TI AFERES IR Kb FF &

FEENITIBES , SPUSLER AT S SEA% Sy 5l A E SR - 0 R NS SPI_DATAE FEIR R
AR ES AL, BN, AAESAE . EAESE T, ERAD T LT N
(RIS Bl . FEE SRR b, BN B R R A T3 — N5 20, Bl S 7 IR AR
Ja S T — A9 (Rt J — L PRI ] U3 7
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& 18-9. MWL TI XA 7

NSS [\

MOSI D7 0

wso e OO0O000m——

e

TEMHLTIE S, 7ESCKIE S M a —A LTy, MWWUIFIR K IE G — A7 ILSBAL, 76
PRI T2 J5, ENIFERELIE . A TR EVUCRER M EEE, ERBOZTI 2, M
WL BEAESCKAE 510 T BRI 2 5 4k 2L IR Bz — B[R], X BEE (AR ATy, TyilidSPI_CTLO
TP IPSC2:0] A K% & .

T *
Td= % +5 Tpclk (19-1)

flhn, wRPSC[2:0] = 010, HBATHUE N T ook -

FEMHUE T, MHLTZEEINSSTE S, WU RAC I B HE R IINSSIE 5, K& BALFERRAREAL.
Blhn, NSSESE— A7 aA R AR .

NSS Bk R BAERAE

fic B SPI_CTL1ZF /748 HINSSPALfE RE % Thfe, N 17 HATRME A DhRe seBl, /e LN LA %
fF: BCE A N TN, A 5@ SPIFM EE midg 20, RIS 7E 25 — AN B B kAR W RAE 2
o

&2Z: MSTMOD =1, NSSP=1, CKPH =0,

A FINSSHK ARG, HRAE A RO A0k 22 b IXHRPIRAS , NSSRK 2 £ PSS Bt iz
) F=A,  HLAFSET (] 220 9 1A SCKIF b i 3. n SRR RSB Bt AR FFA S, ATRe Lk 2
ANSCKIE B JE 1. NSShk D REL e — ¥ 3 NN I BETE,  SCHF MALBH A7 Hedls -

TR T NSSHk bR 2CAE FEALE S R ER e 7 E .
A 18-10. NSS Fk R P B (ENELKIE)

I I I I I
5N VS S S A D ZS N - —
s NN NN N
MOSI ! mss X__| X 5o X Cwss X W
MISO_ Don’ td::areX MS%B X_} i_X Li:SB X d‘)on ICaﬁ:e X ‘ ‘

I I I

[, ‘
M1sck ! ‘
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SPI {E LR
ANEHE AT R A [F R R 12 1L SPITh E
MFD SFD
i n — PMRBNEM F U G — MR, SARFTBE=1MTRANS=0, &5, #idiEZFSPIEN
LR PHISPI.
MTU MTB STU STB
B G — MRS NSPI_DATAZ 748, S5 TBEALE L, &5 TRANSHIE %, il id i ZSPIEN
KL HISPI.
MRU MRB
SRHMEEUE ~ARBNEAL B 1, MSPI_DATAZ a5, 15— NSCKITEH R, A fFiET
EZSPIENAI K ISPl 245G — MRBNEAZ &1, JMSPI_DATAEIE.
SRU SRB
N FE AT PAEEAT AR I 55 AISPITHRE, AR5 S TRANS=0 LA {24 A 85 i FE 45 01 .
THER,
TUE R K45 B S b T R S FE AR ]
NSSHk R
NSSHk e 1L RAE 5 LR i RE AR [F]

18.5.4. DMA Ihfe
DMAZTH RELEAE St 72 Ao N A AR e MR 5 S R PR s ok, TR 31 T RGER0CK
L B A7 SPI_CTLLZ A7 2% T ) DMATENA, FIDMARENA, f# AESPIFL A IDMATLRE . A T 1#
FIDMATLRE, 3 26N 2 IEMA A B DMAREER, AR 58 WG IR AR AC B SPIALER, # )5 R
SPI,
SPIffift)5, IAEDMATENSIEL, 4 TBE=1F, SPIK <&k H—/"DMAIER, SR J5DMAR
ZIER, I HZNE IR EISPI_DATAZ f74%. WHRDMARENAIE1, & 4RBNE=1K, KiH—
ADMAIEK, AJEDMARZZIER, I H s SPI_DATAZ /745 St B -

18.5.5. CRC Ihgt

SPIFIE AL & B ASCRCHF & ¥t 40 3 H T & 3% Bods A iz e B dls . CRC 5 9 o i A
SPI_CRCPOLY#Z s e X £ W,

JEL B SPI_CTLOYH ICRCENAN{F RECRC I fE » X T H s £k EREAN ik 1 £, CRC
HIGBAL T CRCAE, 1A RFICRCIE AT LA SPI_TCRC?7 17 #5 f1SPI_RCRC &7 f7-# H1 13
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XHFBRPCMZ AN BT btk i, 12SCHERE K X 2 M Al AL 5 508 BT J& i@ 18 . 12SCHAR &
TE AR RBNEFF & HH0Z8 11 58387

N T RMN2S, ANFERE bR HE, B B AETE A BER AR 3R 2D 3R BRI DL A
AU R .

B BIRKENL60L, WMIEKE 3207, LSBX 55451 (DTLEN =00, CHLEN =1, HI2SSTD
=0b10) :
1. S5AHEECE —1RBNE;
o EERFLTANI2SHE B (12S_CK G I_E B
3. IHBRI2SENA.

B IRK N6, JEIEKEN320L, BRLSBX TR 2 A H A bR #E (DTLEN = 00,
CHLEN =1, H 12SSTDA%T0b10) :

1. “5friRE —TRBNE;

SEFF1AN 2SI B R 30

THEFRI2SENAT «

w N

HoAts B 15 O«
SERHEIEE — M RBNE;
SEAF LA 2SI B 19
TEF12SENAT .

w N FE o
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18.9.4.

18.10.

18.10.1.

12S MHLRIZETFE
ML E TR MR LT RRAL, A [F 2 bt F

FEMHUVER T, WAL BLE AN BN IF RN BT RS . A8 ENUIF4h K% 855 H
12S_WS15E 55 RAL M E G, RZEMEIF M B0 75 BN ENR R IE IR Z /5 AN
SPI_DATAG A7 ax . N T W& S S BB SeAR, W J0AE 2 BT R IE P A R /T8 T — A
RIEWIEHE S5 NSPI_DATAT /745, 2= A Rk R ik . I TXURERRFFE S EL, W
RSPI_CTL1Z A7 ERRIEN AL, Ko r=A b IXMIEH T, L1k HI2SFHT 125K
WA MR, 12SCHAR ES2ARHE SN EHLRIEIII2S_WSTE 5 M1 .

KRS, BETBE LA N1 HTRANSHEEAS N0 5, A HEISIRI2SENSL .

12S MHLEBRR
ML AR 5 LB MRS AR Z AT

MNP T, MHLTE BEAEANE ENF 4@ IR AT AE . AN BT 4R KR 45 5 B
12S_WSIE SR BRI aa 0, BUBGREI M. MHUERT, 12SCHERE RARTE SIS EAL K%
112S_WSA5 5 A1 .

AT RMN2S, DI R & E—1RBNEZ 537 BlEFEI2SENATL

DMA Iffg

DMAT)RE 5 SPIRL S & — . ME— AN K7 it & 12S K 30A SR CRC I g -
12S

WP EAL

SPI_STAT#F e H A AN FHIMFRENL, 232 TBE. RBNE. TRANSHII2SCH, A Fi@idix
by A7 AT LA T MEATI2S 2R (FPIR A

B RAEZMWXTERRE (TBE) -
YRIEG X NS, TBEEA . AT LUl IS 5 SPI_DATATFas i T — Mk B A K
IBZEIPIX

B RN X AEERE (RBNE) -
B X JESE, RBNEE AL, R EEI— N s, IR X T, &
PEAT LA I 1 SPI_ DATAZ A7 28 R 3 U B4 .

B 2SHEEHTTRE (TRANS) -
TRANSZ F SR8/~ ST A2 15 IETE AT 3G R RS HR &, B el N SR B A R B
TOEHAT AT RAE . AR E RS AL AT 7

B 12SiiENRE (12SCH) -
I2SCHH k3 B 4 i AL 4 200 (1 81815 5., X PCME AFR R Ui B S 7R RIEBUT,
I2SCHpR EAERFRTBEH0AL 1IN B, EHUR T, 12SCHFR EERFXRBNE O3 LI

b TR 72 O 1V N i U e o TS
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18.10.2.

HHRIR S

A =AHIRR S

B RIERBERIE (TXURERR)

FEMNFIERT, ARIISCKIG SIFIGARIE, HRIRG T X AR, KB KRB R RS

TXURERRE i/
B BT EEE R E (RXORERR) -

P IX E s H OGRS R —ASEr B I, liod #e bR ERXORERR B . 244%

WO B R AR, BRI b X B A T, BT R B k.
ik AR (FERR) -

FEMI2SHT, 12SHEERIEALI2S_WSTE 5, WIRI2S_WSIE 5 /£ — Mt iR I Ar B % A #

¥, Ko BATFERRMUES AR ENT o

Z18-7. 12S FBFAZE T 12S Hhibr S AFFIAH R AR A5 BE L

% 18-7.12S Hllf
Hhliir & ik BT Hh TS BB AL

TBE RIEGE X 2 5 SPI_DATA % 17a% TBEIE
RBNE gz rh X kA % SPI_DATA %1728 RBNEIE

TXURERR KB R R B SPI_STAT %17 28

RXORERR PO H R B SPLDATA %ﬁ%’ AT ERRIE

SPI_STAT # {75

FERR 12S ik iz B SPI_STAT #1788
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18.11.  SPI/I2S H7%
SPIOE k. 0x4001 3000
SPI1/12S13:hl: 0x4000 3800
SPI12/12S23: k. 0x4000 3C00
18.11.1. &= 748 0 (SPI_CTLO)
HiikfmFs: 0x00
HAifl: 0x0000
LA DA (1661 BT (3241 i,
AT AR EI2SHR A R A = L.
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
SWNSS
BDEN BDOEN | CRCEN CRCNT FF16 RO SWNSS LF SPIEN PSCI2:0] MSTMOD CKPL CKPH
EN
IALRE L2 Eiiipn)
31:16 ] AR AL
15 BDEN U A B A A g
0: 2 ZkB Lkt
1: 1 MLm=, BERAE TR MOSI 51 BIFMAHFLEK MISO 51 2 IA45 % .
14 BDOEN XU e A i A BE
24 BDEN B, ZALE 7 HE e 7 1A .
0: TAEAE REii=
1. TAEE R RIS
13 CRCEN CRC it-5iflifig
0: CRC il-#2zx11
1: CRC itH&1fifE
12 CRCNT T — k&4 CRC
0: N—WAEHIME NS
1: F—EHEN CRCE (TCRC)
LHRALH T DMA &5, CRC M L4, ZA MiZgs%.
AN TA R R EMR T, HEJ5— M IES N\ SPI_DATA #F77a%Ja MR iZ AL B 1.
7 RS, RS RIS AR 5 R %A B 1.
11 FF16 i mikE =

0: 8 f¥dmmit
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10

5:3

RO

SWNSSEN

SWNSS

LF

SPIEN

PSC[2:0]

MSTMOD

CKPL

CKPH

1: 16 fir i ks 5

RE AL

4 BDEN {0, iz kg 7 HR AL T ) .
0: AR TR

1. Rt

NSS #fFE A fd g

0: NSS ffifFEEs, NSS HFERT NSS 5]
1: NSS #MHE0, NSS HFERT SWNSS {7
ZALLE SPI TR R 3EA &

NSS #fFEi T NSS 5] ik

0: NSS 5| K

1: NSS 5| i s

AATE SWNSSEN B i, Z4H L.
EALTE SPI T B R IEA R .

AR R e R A
0: JeRIER A ML
1: e RIERARHE AL
ZALIE SPI TI N N EA & L.

SPI ffifE
0: SPI #2510
1: SPI &% {#kE

I e T A R

000: PCLK/2

001: PCLK/4

010: PCLK/8

011: PCLK/16

100: PCLK/32

101: PCLK/64

110: PCLK/128

111: PCLK/256

Z{fH SPIO I}, PCLK=PCLK2, *4{§iH SPI1 1 SPI2 Itff, PCLK=PCLK1.

F AR
0: MHAE

P R T 1

0: SPI AZHARAER, CLK 5 HHAK
1: SPI AZ IR, CLK 3+ =
I A o7 e

0: TES—AITAT AU KA — AR
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1: ESE AN AR Y I B R AR Y SRR 28 — NI
18.11.2.  #EHIFHFSs L (SPI_CTLL)
Witk WA : 0x04
HAifl: 0x0000
1% B AT e A] U2 (16470 8 (3267) il).
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ 1 |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ R ‘ TBEIE ‘RBNEIE‘ ERRIE | TMOD ‘ NSSP |NSSDRV‘DMATEN‘DMAREN|
LI, 2 R
31:8 fREE AR AL
7 TBEIE RIEGRPR X 2= R Tl R
0: TBE # iz
1: TBE ti¥iffifE. 24 TBE BAIKS, Pk,
6 RBNEIE BB X A2 R i g
0: RBNE 24 k.
1: RBNE Hlfdift. 24 RBNE B2, 724 i,
5 ERRIE AR R Al E
0: FEiRAIBIZEILE
1. #HRhliise. 24 CRCERR fi7, CONFERR fi7, RXORERR fii8i# TXURERR
8 1E, FEAE.
4 TMOD SPI TI #ixffi g
0: SPITI#iz 2%k
1: SPITI#EUfHfE
3 NSSP SPI NSS Rk 204 G
0: SPI NSS Jikg a2 i1
1: SPI NSS kb fdi it
2 NSSDRV NSS % H {F &
0: NSS %21k
1: NSS % fFhE.
2 SPIf#RERT, it NSS 5| JIRLE A4 Hil, NSS 5| HI7E R Rk,
NSS 5| JHIlc B ¥ AR, NSS 5l BITE ER R g m, Iz A Rk .
1 DMATEN RIELEH X DMA i fg

0: KIXZEPHX DMA 2%k
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1: RIEZMIX DMA ffifit. 24 SPI_STAT H[{) TBE BALK, BSFEM M DMA i
B4 —4 DMA #5R.
0 DMAREN B IX DMA fiifig
0: FEURZEPFIX DMA 251k
1. BURZEIX DMA fiifit. 24 SPI_STAT f7) RBNE EAI, e ) DMA
JEIE 24— DMA B3R,
18.11.3. WREFHFSH (SPI_STAT)
bk {w#%: 0x08
5 7{50x0002
ZE AR LI (1647 siaE (3247) Vi .
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
RXORER | CONFER TXURER
] FERR TRANS CRCERR 12SCH TBE RBNE
R R R
rc_wo r r r rc_wo r r r r
VALTRE L2 Eiiip)
31:9 R U ARFF R AL
8 FERR i 8 15
SPI TI iR
0: WA TI i =z
1. TIBEiEE R kA
12S R
0: %A 12S iR KA
1: 128 MigkiR R E
AL EA, WTLUEEE 0 iEk.
7 TRANS EAEHAT IR E
0: SPI & 12S ZH
1: SPI 5% 12S X4u71ELE K i% H/BE s
1Z A AR B A SRR
6 RXORERR BT 4 bR &
0: ¥ABWOLHAE R KL
1: Blod IR R A
AL B AL, AT INEE. WA EIN: ik SPI_DATA #frdy, SAJE 1
SPI_STAT %178 .
5 CONFERR SPI fit B4R
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0: LRCEMRKAE

1: FeEARR R A (CENUSEUR, E6E 1 NSS B NSS 51 g hi ik, B0 % E NSS
A SWNSS A4 0, #B4:/=4: CONFERR %5i%)

GO B AL, AT AE R TN S SPI_STAT /248, A1
SPI_CTLO & f74%.

12S AT AME B A

4 CRCERR SPI CRC #iktr&
0: SPI_RCRC fH% T & /5 # 2% CRC &
1: SPI_RCRC A% T J5 #0211 CRC B lrfEAE & A, TTLLEE S 0 1k
12S #L= R AE AL

3 TXURERR RIER B RIR &
0: TRIERBARKA
1. RIERBHRKAE
AT EAL, WIS SPI_STAT a4 M.
SPI R A AL

2 I2SCH 12S @iEdR &
0: N —AMRF B 5%k s U ¥ A & T A il
1. P ERORE R R T A
AT E B B AR R
SPI A T iz LA, 12S PCM R T iz a & .

1 TBE RIEZPPX T
0: KRiEZEMXAES
1. RIBEMWXZE

0 RBNE B MmIX e
0: #HWZEMX=
1. B X e

18.11.4. HIEFFE (SPI_DATA)

HbkfwA% . 0x0C
HAi{E: 0x0000

LA Dk (166 BT (3261) Wil

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
’ SPI_DATA[15:0]
w
RLIBLIR £ i)
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31:16 {R DR FER A
15:0 SPI_DATA[15:0] VGl kA e e

TG AN X . RIBG M XA X . 71 SPI_DATA 5 ¥4 2 3t 40 /7
NBIBZIX, M SPI_DATA S, ¥ MBUZ R X TR A 5040

2R 2l 8 i, SPI_DATA[15:8]4# |2y 0, SPI_DATA[7:0]FH 3R ik FlzUk
B, REFIB X H 2 8 fr. WRH IR = 16 A, SPI_DATA[15:0]/H T
RIEFPCEAR,  RIERPIE P X B 16 .

18.11.5. CRC WA &FF%: (SPI_CRCPOLY)

HodikfwE%: 0x10
HAi{E: 0x0007

HEFBTNCES (1660 87 (3260) Vil

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

‘ PR

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

‘ CRCPOLY([15:0]

w

VALTRE L2 £
31:16 ] U ARFF R AL
15:0 CRCPOLY[15:0] CRC Z i\ %8sl

ZEAET CRC 21, HF CRCit4H, ZRiAE N 0007h.

18.11.6. it CRC Ff#3 (SPI_RCRC)

Hudk A2 : Ox14
SAME: 0x0000

ZAAEA A A (1660 8 (3211 Vi,

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
RCRC[15:0] ‘
r
BLIALIB, 2R i 3o
31:16 TRER DIREF EALE
15:0 RCRC[15:0] I CRC 1724
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24 SPI_CTLO H#] CRCEN Efil, ffF i Bz 1 CRC {H, HIR/FF] RCRC
FAEEE T, R 8 MrEEEMis R, CRC iHHIET CRC8 Fruidt T, fRAFEIET
RCRCI[7:0]. #R2 16 frdfmitg s, CRC &% T CRC16 brii#kiT, {REEIE
#] RCRC[15:0].

Tt 7 B BIEE A B A7 S5 #0215 CRC {H, 24 TRANS BN, 1% 217 24 iR
[ — AN R

2 SPI_CTLO 2717254 1 CRCEN {78k RCU R L2 17-%% 1) SPIXRST £ B {7 A,
AR AL

18.11.7.  Ki%k CRC %1% (SPI_TCRC)

Mk fmFs: 0x18
S Ai{E: 0x0000

AR LT (1660) BT (3267) 5.

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
‘ TCRC[15:0]

r

Br/Brigk 2R Ei::3a)
31:16 TR e DAREF E AL
15:0 TCRCJ[15:0] Ji% CRC %7 a1l

24 SPI_CTLO H'fy CRCEN EAZN, i B REHHE N CRC E, IHRAFHE TCRC
FAEER T, IR 8 MrEERMIS R, CRC HEIET CRC8 bRt T, (RAFEIES
TCRC[7:0]. W2 16 frfdkEmifg, CRC iIH T CRC16 rilkiltfT, (RIFEIE
#| TCRC[15:0].

TR 7E R 5 AN SR JE #4115 CRC B, 24 TRANS BAIR, %4 ek
[ — A e R S [ B B ks 30 (SPI_CTLO ) LF ik iE )4 2273 B IF i CRC
fH.

24 SPI_CTLO %77 #H i CRCEN {8 RCU B hi &7 f7 % 1 i1 SPIXRST iz & fi i,
AR AL

18.11.8.  12S ¥=H#i|FHF4 (SPI_I2SCTL)

Mk fwAe: 0x1C
HAi{h: 0x0000

AT Dk (166 B (3261) Wil

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PCMS
TRE I2SSEL | I2SEN 12SOPMOD[1:0] fRe 12SSTD[1:0] CKPL DTLEN[1:0] CHLEN
MOD
I\ I\ rw rw w w w w
BLIBLIE, B8 £ %)
31:12 1R WARREF EALAE
11 I2SSEL 12S #E ik £
0: SPI#=
1: 128 sk

24 SPI 8% 12S < P e B A% AL

10 I2SEN 12S {5
0: 12S #%1k
1: 12S fligg
SPI A AL

9:8 12SOPMODI[1:0] 12S ZAT
00: MHLARIEM
01: MAMLESEE
10: FEHURIEMER
11: FEHEE
2128 KMIRELE %A, SPI BN A %47

7 PCMSMOD PCM i [F] 25455 5
0: FMi[E L
1. KiiFED
RATE PCMARHE T, A AR
2 12S KL E %A . SPI AN %A

6 (734 AR R BLAE

5:4 12SSTD[1:0] 12S FrifEik$

00: 12S "&HHARE

01: MSB X Fini

10: LSB X}55#rifk

11: PCM ¥rifk

X 12S SN B %A . SPI R AE %7 .
3 CKPL 25 RPIRAS I il 1

0: 12S_CK F AR NEKEF

1: 12S_CK ZNARZS Jy i HF

2128 LM ECE ZAL. SPI A A %7 .

2:1 DTLENJ[1:0] Bm
00: 16 fir
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18.11.9.

CHLEN

01: 24 {7
10: 32 fir
11: 138
2128 PN ACE AL, SPI AR ANE %47

THIE K
0: 16 f

1: 3217

JEIEK L AUR T B TR K.

2128 KN AL B AL, SPI AR RANE %47 .

12S B SH I & 4% (SPI_I2SPSC)

HuhibfmFs: 0x20
HAi{E: 0x0002

AR LT (1660) BT (3267) 5.

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
R ‘MCKOEN‘ OF ‘ DIV[7:0]
rw w w
LIS, 4R iR
31:10 fREE DR AL
9 MCKOEN 12S_MCK % Hif#i
0: 12S_MCK %zt it
1: 12S_MCK #iHif# R
214 12S I B B 1% .
SPI A AL
8 OF THoy A as 025 R 5L
0: SEFRAAECN DIV * 2
1: SEFRAABNDIV*2 +1
2 12S FHINAL B %A . SPI AT T AE %A .
7:0 DIV[7:0] T4 ATAS H 43450 R 5

SEBRAT AR HE DIV * 2 + OF,
DIV ANBEN 0.
1 12S KHINBE B %A SPIEI T Al %A,
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19.

19.1.

19.2.

19.3.

19.3.1.

AR AR IR As (EXMC)

(M)

HMTAEEAAE T SREXMC,  FR U 0] & FlF SEAE 45, I B B 5745, EXMCH] LAEAMBA
PrSCEE T I B A 2B E B, B FESRAM, ROM, NOR Flash. F ik m] DL 5L
B AT P R (A S ORI GBS AR . EXMCHIVT A 2 1Al i) 4 A1 (Bank), &FMHs?
FRBr E A7 B 2R, P AT DA I 6 Baink 0428 i) 2577 i i B SR 2 1l AN B A7 it 2

FE R

B SRR AN AR R

- SRAM;

- PSRAM;

- ROM;

- NOR Flash;

AMBA P55 & Ay A 2 B0 DU 46

IS} P 2 3500] 2 R T LA A2 FH RS 8 75 5K

XT3 ARt A8 Y SRR ST () 12 5 I

YR 8 i, BY 16 AR,

NOR Flash fil PSRAM ¢ £ btk i 28 1 a2k 1) 2 5
AL S BRI RS 5

2 AMBA S 05 [ 5 AN AF i A U SR TEANFI I, 2 FBh A IR AR

TheeviEd
ZHHER

EXMCH4MEH4L A : AHBREZH:0, EXMCHLE 2775, NOR/PSRAMYZHi 8% . AHBI &
(HCLK) #Z %4,
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GigaDevice

Bl 19-1. RE%EH

HeLK AHB £

Sk B A

EAtHIE jE
EXMCHL & & 17 25

NOR-Flash/PSRAM #zi 2%

NI
s 0

= 595 3 2
L To ) = = o
=20 S8 @ Ay
Z|Z|Z| D|<| z, Sz
00O 0o ) O'o'
SSs s S = s
XXX S 4 4
MENEN L <1

{
{
{
(e

NOR/PSRAM Shared PSRAM NOR/PSRAM
HLEE S S El):l

19.3.2. EXMC 5 | ZEA TS

EXMC ZAHB 2 28 25 4130 i £ Th il s a2 1 . 3247 IAHBIE B #:/E 1T LG AL JLANEE B2 8
A ERL6AE E 4 A . 7F BRI R b, AHBEURE T8 B IR A% 285008 55 FE v BEAAH A . N T
(RAE R AL 0 — 3, EXMCIERS vy i) 75 258 M DL R #076 :

B AHB Vi) S T AR 0 R, A )

B AHB Ui 55 R T A7 ftas v fE, W E 3k AHB U5 1) 43 B LA T 2 17 fifh s 200808 56 FE 1)
L4

B AHB i) 55 BN TAE 2% 56 BE o G SR AT % B F I BT RE, 1 SRAM. ROM,
PSRAM, NI a]3# i e ()7 5@ EXMC_NBL[L:0]3 15 [a] ff N 1) 75 o 75 D0 2% 1 # 1,
RV,

386



Z

GigaDevice

GD32VF103 H ) Tt

19.3.3.

19.3.4.

SR e 2 bk BR S

& 19-2. EXMC Bank %4+
Hhudk Banks SCEAE AR T

0x6000 0000
Bank0(4x64M) NOR/PSRAM
OX6FFF FFFF

EXMCH+ 417l 2847 11 Bank.. HABank0 X 4% A4 Region, £ Region 564MFH5, X
Bank0 Region0m] F .

HBanksiRegion# A ML) LI S, MAREIEAT ML AR E

BankOH T Vi ilNOR. PSRAMi% % .

NOR Ml PSRAM [yl B s

A9-3. Bank0 #1447 Bank0 Regionfthhit st . AHBHihEZEHADDR[27:26]1F yRegion
R iEfES, R FFRegion0.

19-3. BankO Hihk gt

HADDR[27:26] Hohik Regions SR AR A

0x6000 0000
00 Region0 NOR/PSRAM

OX63FF FFFF

H1T-HADDR[25:01:2 7 fi bk, T AMEAFfifi & U5 o)A T e AR AL 7 5 U il i), i DA 2> Bt bk
A—EE DL, (HEXMCHE SEHIN HADDR F i 5 DLIE [ 40 A7 fifh 2 O HCHE 56 B2 . Bl 4n
T

B RSN A B B R 8 A% X 5F, HADDR[25:0]5 EXMC_A[25:0]4i&, #&
Ji F EXMC_A[25:0] 2 7 52 /M50 A7 it g (1 Hi bk 28

B RSN A GRS O TR T 16 AR5, B E HADDR [ bk Ak gk
T hE 5 P OE R A AF i A8, B AF ¥ HADDR[25:1] 5 EXMC_A[24:0] #H % .
EXMC_A[24:0]i% 4% 2| SN A7tk 28 .

NOR/PSRAM $#i| 4

EXMCHHINOR/PSRAMIZE il Z5 1% il Bank0, & 1] LAZ #NOR Flash. PSRAM. SRAM. ROM
AICRAMAL EB A7 4if %% . EXMCX} Bank04%E > Region%i i —ANME— [ Frik {5 5 NE[O], FI 7
RegionH it 17 Fridk, B HAWME S &2 ER . B Region#i A & [ 1A 78515 .

HERE:
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RPN, PraEhl s e S EANMAHBEZE £ (HCLK) ) EFHESE .

NOR/PSRAM #: O #ik

% 19-1. NOR Flash O/ EH#iR

EXMC 3| (3 R TheehiR
Muxed EXMC_A[25:16] i i Hi ik s 28
EXMC_D[15:0] LPNE T A (EH) bl A A 2R
EXMC_NE[X] i 37 Jrig, x=0
EXMC_NOE i S B AR
EXMC_NWE i A Efike
EXMC_NWAIT AN S e TIIN R
EXMC_NL(NADV) i F bk A 2%

#* 19-2. PSRAM R AR OE SHA

EXMC 3| 15577 A R TRk
EXMC_A[25:0] it F bk 52k
EXMC_DI[15:0] LN 7 Hdl 2

EXMC_NE[X] i F Fif, x=0

EXMC_NOE i 7 BAfRE

EXMC_NWE it F Eiffine
EXMC_NWAIT WA F E XS VN RS

EXMC_NL(NADV) i iR b S
EXMC_NBL[1] i i o Rt
EXMC_NBL][0] i i T fdiRe

XIF IS T =K
719-3. EXMC f#/Bank0 X AF 19 r 5 475 T EXMCXINOR, PSRAMAISRAM L HF (17 i)
o
# 19-3. EXMC K Bank0 SZiHIFTE AL 3
AHB
AR i R 9] f 5 A B 58 HRE
S R 8 16
S R 16 16
NOR Flash g W 16 16
g R 32 16 Iy EL 2 Y EXMC i il
g W 32 16 Iy EL 2 Y EXMC i il
g R 16
R W 16 ff 75155 NBL[1:0]
PSRAM g R 16 16
S W 16 16
Fib R 32 16 I3 2 X EXMC Vi 1]
Fib W 32 16 I3 2 Y EXMC Vi 11
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BT | wEER | ws | | ewems PR
R
P R 8 8
S R 8 16
S R 16 8 I3 2 ¥k EXMC il
S R 16 16
S R 32 8 3 4 Ik EXMC il
SRAM and S R 32 16 I3 2 YR EXMC V7 1]
ROM R w 8
S W 16 i 11155 NBL[1:0]
P W 16 8
S W 16 16
iR w 32 8
iR w 32 16

NOR Flash/PSRAM #:8&i

EXMCHSRAM. ROM. PSRAM. NOR FlashZs 4l #5178 22 AL T dm AR OIS FE S 5L K
2 P AR DL R AN R B 7R

% 19-4. NOR/PSRAM #=#iB F 5%

ZH B I il )5S LY B/ME BAME
BUSLAT SELIEIR S HCLK 1 16
DSET E(E/ e A Sb HCLK 2 256
AHLD il PR R [R] s (EH) HCLK 2 16
ASET b bk 7 57 (] b HCLK 1 16
£ 19-5. EXMC Bt e #l
i AR AL ¥ RE AR ENFSH | PSR
DSET DSET
S = AM 0 NOR Flash ##f&/Hht- & FH ARLD AALD
ASET ASET
BUSLAT BUSLAT

1 19-5. EXMC A /F#Z R, EXMC i3t NOR Flash/PSRAM i 4% A] LA it & Fhis 5

R, A DUEE S 20 19-4. NOR/IPSRAM Z#a /F240H 51 L (2 Bk Ad 2 i & AN
HA AN AFAit 2 (P 37 DA R P ISR 29 27 /748 EXMC_SNCTLx fii EXMODEN £ 1
ity R, AT DL 297 28 EXMC_SNTCFGx 1 EXMC_SNWTCFGx i35 it & Rt

SRS o

S5 I P

BEAM — NOR Flash#idik/ & & 2k 5 1
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B 19-4. BB F

b1
(EXMC_A[25:16])

T
Hhiik[25:16]
|

AR ‘
(EXMC_NEX)

|
kAR
(EXMC_NADV) | ‘

\

i
(EXMC_NWE)

—

|1 HCLK |

|
e /
(EXMC_NOE)
|
|
|
|
\

Wi S ‘
(EXMC_D[15:0]) |

\

| Mk ReSTRE
(ASET+1 HCLK)

19-5. EHBERERF
|

I
I
/—
|
|

HH IR E)
(AHLD+1 HCLK)

KRR ATE)
(DSET+1 HCLK)

itk
(EXMC_A[25:16])

Hbit[25:16]

A \ /
(EXMC_NEXx)
—A ‘
| }
ik
(EXMC_NADV) | | |
| | |
ke ! ! ‘
(EXMC_NOE) I
\ \
\
|

}
|
fjid |
(EXMC_NWE) | )
|

Higibit S A
(EXMC_DJ[15:0])

[

| T
>< EXMCH#ith

| |

|

|

R ot <Rt
£ 19-6. EHBEAMXRFHAHREE
EXMC_SNCTLx
ez LA AR SHEREME
31-16 TR 0x0000
15 ASYNCWAIT LT A7 it 2
14 PRE 0x0
13 NRWTEN 0x0
12 WREN U T A7 it 2
11:10 TR 0x0
9 NRWTPOL {447 15 N L B
8-7 TREd 0x1
6 NREN ox1
5-4 NRW BUR T A7 28
3-2 NRTP 0x2: NOR Flash
1 NRMUX ox1
0 NRBKEN ox1
EXMC_SNTCFGx
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31-20 TRER 0x0
19-16 BUSLAT EXMC_NE[O] b 4715 21 B (¥ Bk 1]
15-8 DSET Wk TAAE S S (5 H#4E DSET+2HCLK I
BRI, SER{E N DSET+3HCLK A4 E 1)
7-4 AHLD Bk TR 5
3-0 ASET ROk TR 5

S0 A SRR I ] -

AR I RE RS EXMC_SNCTLXAZASYNCWAITES ] £ED7 18] SN AE At 2 0], 5 M3 e 20
EfrThRe (ASYNCWAIT=1), ¥l @ il a2 Bt . K E i B an T

LB RS 5 5 NOE/NWE {5 54 55

Toata_setup2 MaxTwarr assertiont4HCLK
2. EAHESRERE S S NE X5
R maxTwarr_assertion 2 Tappres_pHase* THOLD_PHASE

Tpata_seTup2(MaxTwarr_asserTion-TapDRES_PHASE-THoLD_PHAsE)T4HCLK

=

Tpata setup 2 4HCLK

it ‘

(EXMC_A[25:0]) |

EHEsE \
(EXMC_NEXx)

I
Ft T | |
(EXMC_NWAIT) | /
NRWTPOL =0 | | |
| | |
F | | |
(EXMC_NWAIT) |
NRWTPOL =1
T

I
Wi oehe \
(EXMC_NOE)

!

|

g |
(EXMC_D[15:0]) T
1

T

|

|

k37 A1E) SRR 1E)
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B 19-7. RPERARN KGR F

[
ik
(EXMC_A[25:0]) |
e \
(EXMC_NEX)

T
;

% j
(EXMC_NWAIT) |
NRWTPOL =0 |
I

I

I

T

28
(EXMC_NWAIT)
NRWTPOL = 1

|
BikaE
(EXMC_NWE)

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

St B 37 6] BigEurE
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19.4. EXMC &F7%%
EXMCH: k. 0xA000 0000
19.4.1. NOR/PSRAM #5382 1728
SRAM/NOR Flash ##l|&74# (EXMC_SNCTLX) (x=0)
ffsHbtt: 0x00 + 8 * x, (x = 0)
S Ai{E: 0x0000 30DB (% Tregion0)
ZANE AT T LA32H1 T 1] .
31 30 29 28 27 26 25 24 22 21 20 19 18 17 16
1R
15 14 13 12 11 10 9 8 6 4 3 2 1 0
ASYNC NRWT NRWT
TR WREN 1R 1R NREN NRWI1:0] NRTP[1:0] NRMUX | NRBKEN
WAIT EN POL
LI, 2K R
31:16 re AR AR AL
15 ASYNCWAIT SRR IR RE AL
0: ZH PS5
1: ffRERSERIRE
14 FREE AR AL
13 NRWTEN NWAIT/E 51 fE
Xt T A4 A W I8 R AR ST i), A RE/ZE F S AR S ANWAITAE 5 ThRE
0: ZHNWAITES
1: HHEENWAITIES
12 WREN SERE{ERE
0: ZEIEEXMCX AN it a5 I S8, 5 0= — A AHBEE R
1: FCVFEXMCXT A ERTEME 2 10 S el (B A& ED
11:10 3 DAURFR AL
9 NRWTPOL NWAIT{E 5 W 1t
0: NWAITE A 3
1: NWAIT S A3
8:7 el DR AL
6 NREN NORIN A7 Vi [A{#
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5:4

3.2

0: 2%1-NOR Flashijilal
1: A¥NOR Flashijj i

NRWI[1:0] At A B 5
00: 8fi
01: 16 (E N 1H)

10/11: ¥

NRTP[1:0] g
00: SRAM

01: PSRAM (CRAM)

10: NOR Flash (region0E 72 5 HIERIAE)

11. %8

NRMUX BARE L b2 2 H
0: ZEMHhht/BE S AThhe

1. fovFhb/ AR = M Thae

NRBKEN TAEHERE
0: ZEF TN B A7 s Bl

1 fdREXS R A7 fif % R

SRAM/NOR Flash B} 7878 (EXMC_SNTCFGX) (x=0)

g iidl: 0x04 + 8 * x, (x =0)
HAME: OxOFFF FFFF

AR AT AT AB2A 7 ]

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1Red ‘ BUSLAT[3:0]
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
DSET[7:0] AHLD[3:0] ‘ ASET[3:0]
w w w
LI, 2K R
31:24 R DR FER A
19:16 BUSLAT[3:0] JLZR IR B[]
EE AR, B R, 2RI E B BAS 15/ ) [a]
Ox0: MZILIR=1HCLK & i
Ox1: MERIEIR=2/HCLKJH
OxF: MEZRZEIR=16/HCLKJH
15:8 DSET[7:0] S0 A 3 37 B ]

A A DR A AT AL
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0x00: {8
Ox01: ¥ 20 [A]=2HCLK /& 3
OXFF: #¥ s 7.1 [A]=256MHCLK & #A
7:4 AHLD[3:0] S0 b ORI [R]
1% AT I B R I ]
0x0: 1%%
Ox1: Hiuhkg 7 Aj=2/"HCLK
OxF: Hudik 72 37N =161 HCLK
3:0 ASET[3:0] S35 Hhik 7 37 b 1]
127 18V L bk 2 ST I ]

VER: AR AESRAM,ROM,NOR Flashf 5 15 275 %4
0x0: Hbdikg 71 E]= 1MHCLK

OxF: Huht# 57 i A= 16 "HCLK
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20. FEH2R R L (CAN)

20.1. fEifr
CAN (Controller Area Network) &2 —Fia] DAZE TG EAUE LT SO PR 4% 5L 3 4 4% 2 (1]
AHEIEAE B B ARt .
FEAYJE CAN 1EJy CAN PIZ8HE 1T, %45 CAN B il 2.0A 1 2.0B. CAN 2k 54|88 m LA
A FR 2R BRSO, SRR 28 NRTTC E A SERS . 1 IR S T O R R e B BRI
WE . NHATREFPIEN 3 AN RIENAE K RIERIEE S 0L, RIS 8 vk g AR Ay . I8
i 2 MNEEE N 3 IR FIFO SREURBHE . FIFO 584 A4 4] . CAN A 2845 il 28 [F] It
Al DL FR Al &% CAN dE{E (Time-trigger communication).

20.2. FERE
B CAN &2l 2.0A F1 2.0B;
B OEEERR RN IMbit/s;
B SRR Al CAN (S (Time-trigger communication);
B PR RS R .
RiEThREe

B 3 RIEIRAE;
B SRR K%
B STRERERT R E .

B Thae

B2 NEEN 3 IR FIFO;
B 7 GD32VF103 &4, BEA 28 M idiEes;
B FIFO #i g hft.

Fief B0 A A BB A

I 8] firh S5 AT G B B HA% 5
16 {7 5E I 2%

FRUSTINT )38

HIEI 8] 8K o
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20.3. Thee i A
CAN b2t HHE Pl 4 &7 20-1. CAN 2L HAERITIR -
& 20-1. CAN BB HIER
— recove | EIEIE
ransmit eceive =|=|=
CANO mailbox[0. 2] FIFO[0. 1] g § § CANO Tx/Rx
Ol N
ransmi eceive =| 2=
CAN1 mailbox[0..2] FIFO[0..1] § cgr § CANL1 Tx/Rx
Olr|N
20.3.1. TAHERER

CAN &S Zkizilds A 3 LR

B EIR T AER

B R AR
B OEH TAERGC.
FERR TR

SR EA G, CANG 242540 T AR T/ER . BEHR T/ER 0T CANRRS $1{5 1k T/, CAN
AbF— PR IR ZS .

#CAN_CTLAFZ#8H [ISLPWMOD B 1, {8 CAN L i g8k NFEIR TA/ERBE, CANZEAME
IR LAEREZ0E, CAN_STATZF 4745+ ISLPW SHE B A7,

¥ CAN_CTLA A7 85 HIMAWUE L, MCANKIIE] L2835 3, CAN AR [ )y H 25 T Bl Al 1
PERER . K CAN_CTLA £ 4% H I SLPWMODH 4350, AT LR HBEIR T/E R,

FH AR AR S AT 264k TAERE . CAN_CTLZ 7%+ IWMODE 1, SLPWMODJ%0.

A BRI A R HE N IEH TAERE R : CAN_CTLZHE4% T IWMODAMSLPWMODI#O.

VIIEAL AR
RN CAN BB ESH0HA®, CAN LA ARG TAER . ¥ CAN_CTL aFfFash
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20.3.2.

) IWMOD # 1, ffi CAN &2k H| 28 AVIIatL TAER R, K daE 0 B AFvIda L TR,
CAN #E AWt G, CAN_STAT /728 IWS # & 17 .

T aE A A3 N BEIR A . CAN_CTL &£+ SLPWMOD & 1, IWMOD % 0.

IR = N TE % TAERI: CAN_CTL %178+ SLPWMOD #1 IWMOD i 0.

1% TAEE

ERIgEW TAEB i 2 CAN BB ESEUE, ¥ CAN_CTL FA8F 1 IWMOD & 0 A
1IEH TAER, 5 CAN SR ML% b {7 S T 15 & ME .

HOE W TR 3 NEIRAE . CAN_CTL ZFfF#s+ SLPWMOD & 1, JZEfF 4 ardiEik
SUR Loy

HHIEH TR WG 5i30: CAN_CTL #4725 IWMOD & 1, FH&fF Marddmic kit s
o

BEER
CAN R HaeAF 4 FiaEH:

# 2L (Silent) E{EHIR,

[[[}f (Loopback) iBfZHE=;

[ R E 2k (Loopback and Silent) i#{EH;
1B (Normal) ifE#.

R (Silent) BEER

FERERIEFERNT, ATBLA CAN MBI, AAB L AEEMEE . K CAN_BT /748
F) SCMOD # 1, fff CAN Ja 2k %] 25 BE N 5 BOE (5 8220, R HH 0w LR T A BRIE A A

R BRE 5 AT USRI 4% CAN R 2% i

H¥ (Loopback) BEHR

TERIFREEBUT, B CAN S il 2% A2 B A0 SCOnT ARG F O, (7] I e 5 16 25 4
I57% CAN %%, ¥ CAN_BT 27724/ LCMOD & 1, fff CAN B2 H] 2% 3k N [H] BR3E 15 1
3 K HIE O AT ARSI [ E S R

(e 380 5 A5 50 3 FH SR AEAT CAN GBS il
EIFFEER (Loopback and Silent) /SR

TERAFREBEEEUT, CAN ) RX A TX 5115 CAN MZEWiIT. CAN 284 il g5 BEA A
CAN W2 H0Hdls, AN CAN W48 AR HE , b L 2% 1 £iodls SCmT DARE Y Cielie.
CAN_BT #7451 /) LCMOD fil SCMOD # 1, fif CAN 245 i 35k N [R50 ERIE (5 55 2K,
K EA1E 0 AT LA HF [ 24 B A5 151

[e A i R £ A2 I 8 T oR2E AT CANGEE Bl TX SUAIGRHFIZEE 1, RX SRR SRS .
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E% (Normal) BfEHER
CAN 2 28| 33l TAE/E IE W IBEHET, ATCLA CAN S 2k8UicidsE, Wl blim CAN &
LR RIERE . X EE CAN_BT /743 FH ) LCMOD #1 SCMOD i 0.
20.3.3. A KxE
RIEFHR

Bl hokim it 3 AN AOEMBAEREAT, T LLdE I 27 /7 4% CAN_TMIx, CAN_TMPx, CAN_TMDATAOX
F1 CAN_TMDATALX X A& WA AT RCE « 41 & 20-2. KEEFFAITN o

B 20-2. RIZHFHFH

TMIO
TMPO Transmit
"| TMDATA00 " mailbox 0
TMDATA10
T™MI1
Application TMP1 Transmit
PP "| TMDATAO1 "| mailbox 1
TMDATA11
T™I2
TMP2 Transmit
| TMDATAO2 "| mailbox 2
TMDATA12

RIBBRFRAF B

YRIEMBFEAT empty ARESEE, NAFEF AT LA R TRCE . UIBF R E s, AT
DA% CAN_TMIx 7748 TEN B 1, Mifi[a CAN SR Hl 2 HAs Rk iER, X & 1% MR AR b
T pending RA. G 1 MBI T pending RAR, FEXZAMAEITIHE, XK
EMEFIAL T scheduled HRAS . MRETERUG, AIEMBAEH AR 4617 CAN SR EEHE,
X ROIEMBAAAL T transmit MRS UEFERIETER, WFER NN, BT LA RS 45 B TR T
i, X RIEHBFEE Ay empty IRE& . W1 & 20-3. KX REEZHITR.

20-3. RIZERFIIRSH#H

( empty le—— transmit )

A

A 4

( pending }—»{ scheduled )
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CAN_TSTATZ/Z#H IMTF, MTFNERR, MALFIMTE K B R IZIRAS A4S 1515 o
B MTF: RIEFTHAAEN . S5 K% 5Emn, MTF & 1.
B MTFNERR: T RKEIETEHRAREN . S8HE RIEE B E# RN, MTENERR & 1.
B MAL: PRI EAL . RS EAR TR I R, MALE L.
B MTE: KIEFRPREN . HRIETFE PRI B D LE 17T, MTEEL.
B kSRR
L BTN RIEMRHE
F2w: RN ESR, BEANKIEZTFAFA;
#34: HCAN_TMIXZ /A TENE 1,
FAw: KN RIERENEERE R . AN ZMTFAIMTENERRE 1, it B 54 47 1 2h
W IEBEE K%
HCAN_TSTATHAEEHIMSTEL, LA k¥R & i%.
2 REIAE AL Tpending flscheduled k%, CAN_TSTAT % /748 FIMST B 1 7] L7 B o 1k $dfE
MRIEMEFE AL FtransmitiRZS, TG P ARSI . — P& e Bl & IE B I i 5e 1%, MTFAI
MTENERR N1, X i & 3% MR FE K B 5 hempty IRZS o A, an R 0ds ki R vp B B 77 1m0 8,
X R IR MRS i o scheduled R A, IR IHEUE & & RE k.,
Rz Rk
M2 UL B ROERRFE S RIERS, FFA7 A CAN_CTLITFO AT LAk & A& i -
MTFONL, B S5 RIERIRFE LIRSk de ki (FIFO) I 3E1T .
MTFONO, HAH/MRRSF (Identifier) [HBHH fEKik. WRFTAKMARERF (Identifier) A
&, HA R/NRFE YRS MR i e k%

20.3.4. IR
BlEF A

J87 AR 8 5 24N P R 3 FIFO ISR H CANI 28 [ 4

A A7 7% CAN_RFIFOx 7] DL #: fE FIFO, 4 f1 & FIFO R #& . 7 17 45 CAN_RFIFOMIX ,
CAN_RFIFOMPx, CAN_RFIFOMDATAOxfICAN_RFIFOMDATALx ] -T-#2UscHchi .

WA 20-4. B EFF AT o
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& 20-4. Bl EFHER
} RFIFOO0 |
RFIFOMIO
I ZZ
RAFOMPO Receive FIFO0 HEE
v RFIFOMDATAOO § § §
RFIFOMDATA10 e B
Application  [<—
RFIFOMI1
A =g
RAFOMP1 Receive FIFO1 222
RFIFOMDATAO1 § § g
RFIFOMDATA11 e
} RFIFO1
I FIFO
R BRIFIFORL & 3SR AT , FH R A7 A B SR Hm ot o 338 4 S A 4 B e ot ot O kAT 4 41,
M CAN 28 B B0, e S 8 FH R e A 2
ZH 172 CAN_RFIFOX . & FIFORZAE B E . HJFIFOH & EdRn, v LIS %17 4%
CAN_RFIFOMIx, CAN_RFIFOMPx, CAN_RFIFOMDATAOxFICAN_RFIFOMDATALx L %1
Wi, 25217 22 CAN_RFIFOX{IRFDE LRI A -
B FIFO RBEER
FIRFIFORAE BB ST /7 4 CAN_RFIFOxH .
RFL: FIFOFRE&miiE. FIFOANZR, RFLNO0; FIFONIK, RFLA3.
RFF: FIFO#RAHRES . X RFLA3.
RFO: FIFOii Hbr AL HUFIFOE LA E T 3 EERMIR, ¥ BFRmiz R{EFIFOR A .
W CAN_CTLZ 74 ' RFOD# B AL, HriiEdEmi 37 . R CAN_CTLZ /7 4% HRFOD#
B0, HTEE ik 78 me B FIFO i Ja — i i
BIEBRES B’
1k BEFIFOTWiEE.
% 2 s . # i CAN_RFIFOMIXx , CAN_RFIFOMPx , CAN_RFIFOMDATAOx #l
CAN_RFIFOMDATA1XIE U H# .
F3: KA A CAN_RFIFOXIYIRFDE LR FBUIRAS, I H &7 i H 801350,
20.3.5. TEThRE

—MRERAS R 2 AR AR IR E (dentifier) #EATIE3E: @I IEMIW, XEFIFO; ¥
WA, B EF.
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TEIEBRALE

EGD32VF103 R 417 i, i yEds 1450 (Bank) ik, E1f1/&bank0%|bank13. 7E
GD32F10x CLRA7 =i, s 5281 HIt, Ef1/&bank03bank27.

B RS TE 2 S F 25 CAN_FXDATAOMICAN_ FXDATAL, ‘Ef10] LARC & N2 5 -
32-bitfiz. 75 F116-bit iz 7 .

32-bit i %% CAN_FDATA & 7B SFID[10:0], EFID[17:0], FF 1 FT. &1 /&20-5.32-bit £/
BALIELEFITR o

& 20-5. 32-bit fir &L k52

| FDATA[31:21] | FDATA[20:3] | FDATA[2:0] |
Ve 7 Ve 7
| SFID[10:0] | EFID[17:0] | FE[FT] 0]

16-bit £ % CAN_FDATA f%4 7B SFID[10:0], FT, FF fl EFID[17:15]. #1/&/20-6. 16-bit
17 TS PEZETT N -

20-6. 16-bit A 58t 8 5%
| FDATA[31:21] | FDATAR0:16] | FDATA[15:5] |  FDATAMO] |

/ / / / /

| SFID[10:0] | FT | FF|EFID[17:15] SFID[10:0] | FT | FF[EFID[17:15]|

R

X T AR T AR IR (identifier),  HEIL A2 2 SRAR 72 WL A7 06 2015 T3 RO AR VR AT AH
[, IR JE 5 4 T o

—A> 32-bit o7 B HE A AR A ik ws tn & 20-7. 32-bit 7 BT IELTTR
20-7. 32-bit AL FHABEAT IERR

ID FDATAO[31:21] FDATAO[20:3] FDATAO[2:0]
Mask FDATAL[31:21] FDATAL[20:3] FDATAL[2:0]
Ve Ve Ve Ve

| SFID[10:0] | EFID[17:0] [FE[FT] 0|

& 20-8. 16-bit i FEHEEAT ERS

ID FDATAOQ[15:5] FDATAO[4:0] FDATAL[15:5] FDATAL[4:0]
Mask FDATAO[31:21] FDATAO[20:16] FDATAL[31:21] FDATAL[20:16]
7 7 Ve 7 7
SFID[10:0] [ FT [ FF [EFID[7:15] SFID[10:0] [ FT] FF[EFID[17:15]]
FIREK

Xt R WU AR IR TE (Identifier), S84 XHER R 5 FBLINAR IR TE 514 g i UL
WEsE, SEF
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—AN 32-bit f7 % 1) Ak 30 i 28 4 &7 20-9. 32-bit £/ B 5 F AT JELR .
& 20-9. 32-bit fr FEFIREA T HE 2L
ID FDATAO[31:21] FDATAOQ[20:3] FDATAO[2:0]
ID FDATA1[31:21] FDATA1[20:3] FDATAL[2:0]
| SFID[10:0] | EFID[17:0] [FE]FT] 0]
& 20-10. 16-bit fLFEFI R AT 85
D | FDATAO[31:21] | FDATA0[20:16] | FDATAO[15:5] |  FDATAO4:0] |
/ / / / /
| SFID[10:0] | FT | FF [EFID[17:15]] SFID[10:0] | FT| FF [EFID[17:15]]
KLIEFF S
g A T IR R IT (Bank) Ak, BN gE TR A A v A A AN R, T A AN A
(I R . 9142 20-1. 32-bit FE/F SR 2 N JEF T, Bank0 /& 32-bit fi7 % A AR
X, Bankl /& 32-bit f7 % 71 F R
% 20-1. 32-bit TIEFZ
R o yR e A AR dEFS
o FODATAO0-32bit-1D o
FODATA1-32bit-Mask
. F1DATAO-32bit-ID 1
F1DATA1-32bit-ID 2
i IERRRCERH FIFO
1L JEE TR AOCHKFIFOOEFIFO1. — AN SRHKEIFIFOOM I i BT, ik 3X AN JiE 54 Te i i
1% B|FIFO0H 74 .
o PR AR P )
— AN PR T A B AR B, A 0 o i RN B, AN EOE - T LLIEE CAN_FW
A AIEATICE
SURY ¥
— MU E LTS (Fiter Number) N 395 8 5 ok 134N T, )zl 3 1) i 98 & 5
(Filtering Index) &y N. iXi CAN_RFIFOMPx & FI B9 N. #20-2. {FREE7/2—Nid
EERIIAF.
1EF 20-2. AFHEZEFF, B AwiEE T FIFOO it /575 10 (Filter Number=10) (#)id
JEHIT, AAZME IR 58 10, XK CAN_RFIFOMPX ™ FI [{E A 10,
THIEF S A ROX M JE TG (Bank) s& 34T LARRES . #ilinBank3# XELEIFIFO0, H
RCARBEE” ORES, BB L85 34,
£ 20-2. THEE3
| utuE | FIFOO EEREREE D FIFO1 | &% | atw |




e

GigaDevice GD32VF103 ﬂﬂ)ﬂ%ﬂﬂ
5 BE PS5 | B BoE P55
FODATAO-32bit-ID F2DATAOQ[15:0]-16bit-ID
0 Yes 0 0
FODATA1-32bit-Mask ) F2DATAOQ[31:16]-16bit-Mask v
es
1 F1DATAO-32bit-ID v 1 F2DATA1[15:0]-16bit-ID 1
es
F1DATA1-32bit-ID 2 F2DATA1[31:16]-16bit-Mask
F3DATAO[15:0]-16bit-ID FADATAO-32bit-ID
F3DATAQ[31:16]-16bit- 3 4 ) No 2
FADATA1-32bit-Mask
Mask
3 No
F3DATAL[15:0]-16bit-ID F5DATAO-32bit-ID 3
F3DATA1[31:16]-16bit- 4 5 ) No
F5DATA1-32bit-ID 4
Mask
F7DATAO[15:0]-16bit-ID 5 F6DATAQ[15:0]-16bit-1D 5
F7DATAO[31:16]-16bit-ID 6 F6DATAOQ[31:16]-16bit-ID 6
7 - No 6 - Yes
F7DATA1[15:0]-16bit-ID 7 F6DATA1[15:0]-16bit-ID 7
F7DATA1[31:16]-16bit-ID 8 F6DATA1[31:16]-16bit-ID 8
F8DATAO[15:0]-16bit-ID 9 F10DATAOQ[15:0]-16bit-ID o
F8DATAO[31:16]-16bit-ID 10 F10DATAO[31:16]-16bit-Mask
8 Yes 10 No
F8DATAL[15:0]-16bit-ID 11 F10DATA1[15:0]-16bit-ID 10
F8DATAL[31:16]-16bit-ID 12 F10DATA1[31:16]-16bit-Mask
FODATAO[15:0]-16bit-ID F11DATAO[15:0]-16bit-ID 11
FODATAO[31:16]-16bit- 13 .
F11DATAO[31:16]-16bit-ID 12
Mask
9 Yes 11 No
FODATAL[15:0]-16bit-ID F11DATA1[15:0]-16bit-ID 13
FODATA1[31:16]-16bit- 14 _
F11DATA1[31:16]-16bit-ID 14
Mask
F12DATAO0-32bit-ID F13DATAO0-32bit-ID 15
12 Yes 15 13 Yes
F12DATA1-32bit-Mask F13DATA1-32bit-ID 16
R
TR ARAR S T
1. 32-bitfz Hi AR =T 16-bithr 7 52 1
2. FIRBE A TR
3. BUNAIEIEF S (Filter Number) A mHIL2E%% .
20.3.6. ) fi R I A

T [F1 it 388 4 A2 CANESCHE i 166 )2 7 FH B3 - CANIRRI 268 H 1) I A 4 s 2 BR— AN T 1 o 1RO e )
FPRVBEATIEAE , UG T 18] A S N P A 88 A 2 o

FERXMEERET, — A L6-bittH T 46 TAE, fE4—CANAZI A (Bittime) 141,
XA P ER T A v B HE R Ik AN B B AR A I ) R, 3K SR I TA) BEAE TBOLE B A A
CAN_RFIFOMPXxFICAN_TMPxH,
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FEXFEERENTS, B3ERIRE RN,

20.3.7. EESH
B ERFEILER

FERS Al A B AE RS, BEOR A E AL AUREE LR, 7T s R CAN_CTLAF /7 45 IARD &
Li K

FEXFIECT, Bli R 2 PAas— I WERBIDyfh Rk Wl i 2ot iRk 1 5 80A0% K, CAN
AT ) A5 AN 2 O FOIRE AT B BB E K

RILEGEFRES, FERCAN_TSTATHHIMTFEL, i AZRAE ST LLEIEMTFNERR, MALFI
MTE3k45,
Al (Bit time)

CANPMSCR F AL RS A4 77 3o X b7 s 5 B4 KA A &, T RS 75— MR 2
PLIRIE J7 ik o THI ) 75 AR AL [R) 25 T 2@ F T BRI AN 271 iU A A g o A o, 1 [R5
FER I A SR BRI A8 — AR AT . ARIE IS RE IEFR BUE B, T EA Kt
ITEHE . R, FEAHALGE BORAE 55 Al TH RN S T AT S 1% 48 A\ — N 8] B

Al Lol i AR 5 U7 M CANURZL o 155 MORIE 28 BIHRUCES , 13 [R] B R ik 28 W AUE — /M
BHAI 52 . N TIABIFE B K, BT ARG B AL, BT B — ME e B, (215 516
REREA, AR E I B AN R I% e e I

CAN 247 1] #4557 1 [8] 43 A 34N 43

[ B (Synchronization segment), it JSYNC_SEG. iZE i FIIANKE BTG (1 X togy) o

1 (Bitsegment1) , i ABS1. 1ZE 51164 I H 0. X T CANBMUMIE, BS1
A 24 T 3k ) 18] B (Propagation delay segment) FIA17 221 B 1 (Phase buffer segment 1) .

{7 Bt2 (Bit segment 2) , it ABS2. 1ZEL 1R8N H HIT. AHXTFCANPRLIN E, BS2
A4 T RIS 20 BL2 (Phase buffer segment 2)

X5 CAN B, 2 5 & 20-11. 7/ FRTR

& 20-11. frEtFe
| Normal Bit Time
Cf\N | Sync Prog:lg;tlon Phase buffer Phase buffer
protoco segment qmman segment 1 segment2
/ / / /
/ / / /
/ / / /
CAN | SYNG_SEG BIT SEGMENT 1(BS1) BIT SEGMENT 2(BS2)

B AMETEESIW (resynchronization Jump Width) X CANRAZ% 15 i [7] 25 1% 22 HEAT #M
i HILE 4 8] BT
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AR 5E SUN, ECANTEHZS, BA KEEIERI, — AL ] Py A 2 Bt A7 i 58—
R SO AR EBS I A AG I 2], A& SYNC_SEGHIA], BS1¥ & L iE K SIw, Ktk
KFE R AERT
FH Gn R R AR AE BS2 IR A I 2], 10 A & SYNC_SEG AR, BS2K 2 it £ # 4 45 SIW,
K| R o 2T
BRI H AW T
_ 1
BaudRate= Normal Bit T (20-1)
Normal Bit Time=tgync_secttasi*tas2 (20-2)
Hr:
tsyne_see=1*tcan (20-3)
tBS'I :(1 +BTBS1 )xtCAN (20‘4)
t552:(1 +BT.BSZ)xtCAN (20‘5)
tean=(1+BT.BRP)xtpc 1 (20-6)
20.3.8. HiRbR S
CANE ZR PR TT LB I & B8R 1 3 (Transmit Error Counter, 2 ATECNT) Fligf i
=it #Ul (Receive Error Counter, it ARECNT) k. [Fl] 2747 7 CAN_ERRIEA] DL B 24
AT IRAS, X EEEORASTE ZF /7 2 CAN_INTENSE 6] R 7= A= H i
BLRIKE
M TECNT A T-2550), CAN L 245 il 233 N ZIRAS, X 27 /745 CAN_ERRH [{JBOERR & 1,
I H R AR TR 3K
M 2 /7 48 CAN_CTLH JABORIC B , B E A 281 70 WRABORNL, AT ELIREM
CAN 1 2 42 i) #3460 B CANBIMSUT & X2 26 VK 5 7 51 (E CAN_RXA I 31| 128 K E L 114N
Pk B, SHINKE.
T ABORNO, MK CAN_CTLHHIWMOD & 13k AW TR, 4R 5 N IEH TAERE .
ER: PREEIELERER, TERM LGS W, 78l =1L CAN.
20.3.9. i B

CANE £kl 28 5 A TR W A &, I8 2P 7 28 CANLINTENZEATE . 1X 44N H T 1) X6 1924
i :

B RIETE
B FIFOO i,
B FIFOL 1l
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B EHRALR SR T
RIEH T
AL L4 -

- HAFECAN_TSTATHIMTFOEL: KIEHBFHOAE NS A
- HAFECAN_TSTATHIIMTFLIEL: KIEMRHH 1A N2 A
- WAFECAN_TSTATHIMTF2E L: KIEMBH 248 NS A

FIFOO it
FIFOOH W45

- WAEEECAN_RFIFOOH [JRFLOANO: FIFOOH A4 #5  $ids . CAN_INTENZF A7 25
RFENEIEO# & 7 »

- PAFEECAN_RFIFOOH JRFFON1: FIFOOi#. CAN_INTEN?F{7#% ' RFFIEOHY & 17

- HAF#CAN_RFIFOOH JRFOO N 1: FIFOO i . CAN_INTEN%F /7 2% 1 RFOIEO# & 7 .

FIFO1 H1l7
FIFO1 {045

- FFAFECAN_RFIFO1H [JRFLIANNO: FIFOL1H & AU BdE . CAN_INTENZF 77 8%
RFENEIEL# B 175

- HIEPCAN_RFIFO1HHIRFF1491: FIFOL1i#. CAN_INTENZ 178 P RFFIEL#E & 7 ;

- WAF#CAN_RFIFO1H YJRFOLAN1: FIFO1ii i . CAN_INTENF 17 %% H RFOIE L4 B 7 .

BRI TAEBE S 2 P i
PSRN (G S e LRI SV

- 4Fi%. CAN_STAT% 17 2% HUERRIF fICAN_INTEN % 17 8¢ W ERRIE#% B 7, 55
CAN_STAT #4745 HERRIFA fifiik ;

- MBE. CAN_STATZA7% T FIWUIFFICAN_INTENZF /7 25 HIWIE#E B 47 ;

- BEANBERREER: CAN_STATHE2:H [(ISLPIFFICAN_INTENZ /744 {ISLPWIEE B A7 .
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20.4. CAN H17a%
CANOZ:HE: 0x4000 6400
CAN1Z:HEHE: 0x4000 6800
20.4.1. B F S (CAN_CTL)
HuikfmFs: 0x00
HAIE: 0x0001 0002
1% F A R BE T (324L) V7 17
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1R | DFz ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SLPWMO
SWRST 1R TTC ABOR AWU ARD RFOD TFO IWMOD
D
BB, L2 Eiiip)
31:17 3] DAURFF R AL
16 DFZ PR 4
Wik DBG_CTL #47%s" CANXx_HOLD #7 B 7, iz HHK e L CAN EliF 45 iE
W TAE. Wik DBG_CTL #4743+ CANX_HOLD #iF%, ZA k.
0: 4T Debug i, CAN $UCFI K i% IEH TAF
1: 4T Debug Ff, CAN BUSCRIK %1% 11
15 SWRST L ES=X A
0: IEH#AE
1: {7 CAN Hik NBEIR TVERIR . Zfr< E 3% 0
14:8 R AR FFEALE -
7 TTC 1) fi S A
0: ZA I A f Az i A5
1. {HREM a]fh & B (S
6 ABOR HEIELIKE
0: BT HA:Tshith B LIRS E
1: JEEAE A SN LIRS R E
5 AWU H Bl g
0: JEIT B AT 2 Al IR ARG T A A3 X e
1: B AELE B B 5 A HERR T AF A U iR
4 ARD SR &1
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0: fEREHZNE K
1. ZHAZEK

3 RFOD 2RI FIFO I 78 o5
0: fHAEREI FIFO Wi B 3. 24320k FIFO Jitt, FIFO A B i e B 78 =6
1: ZEFI0 FIFO Wi 7 25 . 24350 FIFO Wi, #rkiBUR#E =5, FIFO g%
PORFEAAR, Aot

2 TFO 3% FIFO )i
0: FRIRFF (ldentifier) #/NPiisE k1%
1: TS/ RIER IR IR IRe e (FIFO) BINF & 1%

1 SLPWMOD AR TR
WARBANGZALE 1, CAN KG4TE a1 R Ik s e st N BRI TR, AL
A AR E 0. W1 CAN_CTL F/78e AWU B A7, SHIIE CAN &
LR TAERY, iZAIHE 0.
0: 2% FMEAR TR
1: (fAEMEAR TR

0 IWMOD VI TAERE
0: ZEHMIIHL TAERL
1: flRepIaat TAERIR

20.4.2. RETFHFE (CAN_STAT)

Huhikf#s: 0x04
S A{E: 0x0000 0CO2

175 7708 W e (3240 Y 1

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1RH ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TRE ‘ RXL ‘LASTRX‘ RS ‘ TS | 1RE ‘ SLPIF ‘ WUIF | ERRIF ‘SLPWS| WA ‘
r r r r rc_wl rc_wl rc_wl r r
BLIALIB, 2R i 3o
31:12 TREA DR EALE .
11 RXL RX 5| H°F
10 LASTRX RX5 Bl il — X R AE R
9 RS FCRS

0: CANRFIAE Bk 3
1: CANZHT NS

8 TS FRIFIRAS
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75

(3

SLPIF

WUIF

ERRIF

SLPWS

IWS

0: CANHEIAZERILR
1: CANYHIZKILR

DARFFEALE -

TN AR T (AR QPR RS 2502 o e

TALAE 3 B IR T AR 2B FR A BT o 4 CANAS A BRI T AF 5 et e 1375
%o AT PL RS 1750,

0: CANEA HE N HEHR TAEAE

1: CANENBEHR TAERER . FARRL ) A ROz v, TR A= I

RIS AR A P R PR 25 50 B 36

A AE MERR AR A o I 3 CANUEL 2B i vs B iy e B A o %Az th B 5 105
0.

0: HAKINBIMREE(E S

1. RBMEERE 5o QRN W RN, TR A A

B WTbR &

AL BL R SR E A . CAN_ERRE /7 %45 11 BOERRALACAN_INTENZF 4743 H'BOIE
BB, SKCAN_ERRZ 174 HPERRALAMICAN_INTENZ 17 4% HPERRIEfL # &
fif. B{CAN_ERRZ 74 FWERRAZFICAN_INTENZ 772 FWERRIEAI B AL, B
CAN_ERR#7 £ 2% ' ERRNAZIK HI{E N M0 H CAN_INTENZF 77 %% HERRNIEf. &
fro ZPLHMEE LEE .

0: WHHIR

1: RAERG. WAL R W EREAL AL, TR A

HEAR CAEIR 2

4 CAN_CTLZ 4725 7 SLPWMOD & A i3 NHEAR TAERE R 5 Z AL A B AL, 2
CANH IE# B AR A VR BIMEIR TAERR, T84 AT ks f e s lod 1258
o ZCANBTFHEIR TAER R GEBRCAN_CTLE1F 4t h SLPWMOD/ B 2 77
CAN_CTLZ /728 FAWU B MBS I BICANEZE TGS B, %4 A& % .
5 E R AR Q)45 B 1R 3 AR, 127 7E CANSRI Bk B MR fE S 114
B A 5 4750

0: CANH 4T HEHR TAERAS

1: CANALTHEHR TAERAS

YIgE A TARIRAS

HCAN_CTLZ 174 HIWMODAL B A7 3 N BEIR TAER 5 %46 AE B Az 24CAN
H IR B E BB BIRIA I TR, & S A il ROk I P B Bl 2 5 1

TEIEFRCAN_CTLZ A7 7 - IWMODAL & A UA AR E , 1247 hBE B0, i ih

Wha A TAERL QD)4 30 159 TAERBIE, 124 ECANTEIRR A B &SR 11/ Rtk
(DAEERR

0: CANEH & THIMEA LAERS

1: CANAELTHIGEA LIRS
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20.4.3. RIZBRESEFFE (CAN_TSTAT)
bk {w#%: 0x08
HA7fE: 0x1C00 0000
%A AT R R (3240) Ui ]
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
TMLS2 TMLS1 TMLSO TME2 TME1 TMEO NUM[1:0] MST2 1R MTE2 MAL2 MTFNER MTF2
R2
r r r r r r s rc_wl rc_wl rc_wl rc_wl
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MTE1 MAL1 MTFNER MTF1 MTEO MALO MTFNER MTFO
MST1 1R MSTO 1R
R1 RO
s rc_wl rc_wl rc_wil rc_wil s rc_wl rc_wl rc_wl rc_wl
VALTRE Z W Eiiipn)
31 TMLS2 18 R IEFIFO R MRAE 2 8¢ J5 K i%
AL NLRY, ME 2N L UL iR Rk, RIEMFE2 5 i a1 R IT .
30 TMLS1 1E R IEFIFOH M FE 11 J %
ALK, HE24 LI UL WSS RER, RIEMFE LR A i 5 0 Rk T .
29 TMLSO 18 R IEFIFO MR AE 0t Ji K i%
AL NLERY, ME 2N L DL iR RIER, RIEMFE0E A i 5 1R IF .
28 TME2 RIE R FE 27
0: RIXMFE2A NS
1. RikmgfE2=
27 TME1 RIEMRFE LS
0: KIEHMFFHLA A=
1: KIZEMBFELAS
26 TMEO RIEMRFHO
0: RIXMFHON N
1. RIkHEFE0=
25:24 NUM[1:0] IIEFIFOMNHRT, NUMER T — M ZE A IE B IBAE 5 o
MRIEFIFOHRT, NUMFBIRIRE — MG ERIZIMRFES
23 MST2 MRFE 215 1E ik
BHEL a0 Kk .
MBFE 2735 Aemtpy RZSE, 2 A1 E 5050,
22:20 3 AR ALE
19 MTE2 MRFE2 R ik et R

PR R IR, %A A B L. S OB CAN_TSTAT# 47 % HFMTF2

S50, WA LLE T —JOREIFAANT 0.

411



Z

GigaDevice

GD32VF103 H ) Tt

18

17

16

15

14:12

11

10

MAL2

MTFNERR2

MTF2

MST1

(3

MTE1

MAL1

MTFNERR1

MTF1

MSTO

MR RIZAAEL.

HS 6 24 3 S I

RARIEERI, 2L A B L. B E 1IEOEN CAN_TSTATH A7 & HMTF2
H1iE0. WA LATE R — YR IETF AR HAEfF50.

MR AR RIS ZAT B B L.

IS 2 T4 3 56 A

HRAERIEESRIN, A A E L. BT S LE0EN CAN_TSTAT & {74 HMTF2
H1E0. AT LAYE T AL i 4 b B SO

MR IE TR BIEA BREZA M B L.

HS 6 2 5 326 56 1

LRk R B IR, ZA B E L. AERES1E0, BUCAN_TIM2E 7281
TEN# B 78750,

0: KIXHBFH2IELEKI%

1. RIZHBFE25¢ O I%

AL Ik
FHEL, KL L R
1A emtpy IRAHT, BB BELE 200,

DARFF AL -

S A 1 R I %

YR A RIBESRIN, A B L, TS LE0BN CAN_TSTAT & 74 HMTF1
1K, WATLAE R — R RIEFFAAI HAE{Fi50.

YRR E L.

S 6 L4 35 S I

HRAREEERIN, S A B E L. TS 1E0E CAN_TSTATEH 17 4 HMTF1
51iE0. WA LAE T —CRIRTT AR B 7O

MR AR R ZA B B L

IS LT R 3 56 R

R A RIEESRIN, A B L, TS LE0BIN CAN_TSTAT & 74 ' MTF1
1K, WA LAE R — R RIEFFAAI HAE{Fi50.

MR IESE RS B A BRI M B L.

IS 1523 52 Al

RO 5E R AR, AL A E L, RS 1750, B CAN_TIMLA A7 451K
TENH B A0,

0: AIXHEFLIEAE AL

1. RORMBFHLSE MUK IR

M Of5 11503k
WHEL Kz IEHFEOR RS .
B0 Hemtpy RS, ZALBEAEAT F 2)i%0.
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6:4

3

20.4.4.

MTEO

MALO

MTFNERRO

MTFO

IR A -

HS FE0 A I i

L RARIEERI, 2L A B L. B E 1IE OB CAN_TSTATH (74 HMTFO
H1iE0. WA LATE R — YR IETF AR HAEfF50.

R AR Z A B L

S FE Of 6 2 Ik

R RIEE RN, A A E L. BT S LE0EN CAN_TSTATE 174 ' MTFO
HUE0. WA LLTE N — K RIEFF IR F 50,

2R A R R A E L

IO 48 1% 52
R AL B S L OB CAN, TSTATZ 7 42 T MTFO
B0, AT LU F— YRR BB
RGO HR A B A B L

46 0 K 1% 52 1k

2Rk R R, A B L. RS 1750, BUMCAN_TIMOZ 7743 (1
TEN# B A7 EE0.

0: KIXHBFOIETE K ik

1. RIEMBFEOTE UK I%

BIR FIFOO #1788 (CAN_RFIFOO0)

bk f#: 0x0C

S A{E: 0x0000 0000

175 7708 W e (3240 Y 1

31 30 29 28 26 25 24 23 22 21 20 19 18 17 16
fRed ‘
15 14 13 12 10 9 8 7 6 5 4 3 2 1 0
R ‘ RFDO ‘ RFOO0 | RFFO ‘ e RFLO[1:0] ‘
rs rc_wl rc_wl r
BLIALIB, B iR
31:6 N4 DR FFEALE .
5 RFDO I FIFOOE B 4
AT EL, 5 FIFOO I .
B S EL 58 SR IR RO R R A RS, 1AL O.
4 RFO0 YL FIFOORS H

MHFIFOO% R 3 B A, B 5 1350.
0: BKFIFOO%: A i
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1: $2FIFOO%E
3 RFFO B FIFOOT7
MPURFIFOOIN i B Ar, S 150,
0: BUIFIFOOAH
1: BFIFOOH;
2 e DR FER A
1:0 RFLO[1:0] B FIFOO A i it i
20.4.5. B FIFO1 7% (CAN_RFIFO1)
HidikfmAs:  0x10
HAiME:  0x0000 0000
%A A A R ORI T (32400) 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 5 4 3 2 1 0
‘ 1R ‘ RFD1 ‘ RFO1 ’ RFF1 ‘ 1R ’ RFL1[1:0] ‘
s rc_wl rc_wl r
VALTRE Z W Eiiip)
31:6 3 AR FFEALE
5 RFD1 MIZWFIFO L3 B 24
i EL, B MNFIFOLEE R .
B S I 5T B RO B B 2= 1A 5, A O
4 RFO1 B FIFOL%E H
MBURFIFOLi I # B A7, HEMFS 130,
0: BRFIFOLEA % H
1: FEURFIFO1%E H
3 RFF1 B FIFOLI;
LR FIFOLI g B AL, A5 1E0.
0: BFEUWFIFOLAH
1: BEWRFIFOL
2 ongee AR ALE
1:0 RFL1[1:0] B FIFOL A i it
20.4.6. W fERERF788 (CAN_INTEN)
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SAr{E: 0x0000 0000

N

AT 9 H e (32650 Vi

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ 1R ‘ SLPWIE | WIE ‘
w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ ERRIE ‘ R ‘ ERRNIE ‘ BOIE ‘ PERRIE ‘WERRIE‘ e ‘ RFOIE1 ‘ RFFIE1 ‘RFNEIEl‘ RFOIEOQ ’ RFFIEO ‘RFNEIEO| TMEIE ‘
w w w w w w w w w w w w
LI, 2 FR R
31:18 R IR FF R AR -
17 SLPWIE REEFR H T {5 A

0: 2% FH B HIG P B
1: s A AR o b

16 WIE et i e A A
0: 2%l op
1: [ EEn g T

15 ERRIE F R R BT R
0: ZEFI4E R
1. fHAesE R

14:12 FR DR FER A

11 ERRNIE FHRPI Tl RE
0: ZE4E My
1. {FREEE IR Fh b iy

10 BOIE Bk Wi e
0: ZEFESZ Al
1. fHREE L
9 PERRIE B Bh iR P T e
0: ZERBEhH R
1. fEReah R

8 WERRIE e R TR BT RE
0: ZEHZEHET N
1. fiReZ s ER T
7 R AR ALE
6 RFOIE1 B FIFOLRE H A i e

0: ZEMEIFIFOLEE H iy
1. fHAEIEIFIFOL TR W e

5 RFFIE1 BEWRFIFOL3; H T fE
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20.4.7.

31

30

0: ZEM4EIFIFOLH b
1: fFAEICFIFOLI iy

RFNEIE1 BN FIFO19E =S Hr b i g
0: ZEMHEIRFIFOLIES by

1. {FRERARFIFOL3RZS ik

RFOIEO W FIFOO% H H Wi B
0: 2R B FIFOOE H Hh

1. {FREBIFIFOOS Y A i

RFFIEO B FIFOO; A Wi i it
0: ZEHFEILFIFOOH i i

1: {ERERYLFIFOO iy

RFNEIEO PRI FIFO03E 2 Hh W
0: ZAFHLFIFO0AEZ Hilkr

1. {FREBFIFO03RZS ity

TMEIE R I MR = T e g
0: 2R R IEMEAE 2 b b

1. (EREAIE A 2= i

HHRFER (CAN_ERR)

H b1k £ -
A

0x18
0x0000 0000

125 1708 UG5 7 (320 Vi i

29 28 27 26 25 24 23

22 21 20 19 18 17 16

RECNT[7:0] ‘

TECNT[7:0] ‘

15

14

r

13 12 11 10 9 8 7

r

6 5 4 3 2 1 0

PREd

ERRN[2:0] | R ‘BOERR’ PERR | WERR ‘

w r r r

LRz R i %y

31:24 RECNTI[7:0] PSR T UE
23:16 TECNT[7:0] RIEERTH A
15:7 7N DARFF R ALE
6:4 ERRN[2:0] FiRPp

ERRN B R/ 5687, W] AR BRAIALHE FE A R E 0l A% 4 B Th A BRI,
ERRN~O. #Mn] LI EERRNA0b111.

000: AR
001: HEAHR
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010: #&=UEER
011: ACK4Eiz
100: {7 Fa4s
101: A P4l iR
110: CRCHE %
111: HMHwEE
3 R IR FF R AR -
2 BOERR B R
MTEC Lt G 255) B, CANGZRIEHIMSHENBELIRG, S EL.
1 PERR BN R
MTECNTE(FHRECNT KT 1270, ZAL &L,
0 WERR BB
MTECNTEKRECNT K T2:F96H), A HAEfFE 1,
20.4.8. LB PR 72 (CAN_BT)
HkfWAz:  0x1C
HAifH:  0x0123 0000
1% 7 RO BE 7 (324L) V7 17
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ SCMOD | LCMOD ‘ 1RE ‘ SIW[1:0] ‘ fRed ‘ BS2[2:0] BS1[3:0]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ 1Re ‘ BAUDPSCI[9:0]
IALTRE 2K R
31 SCMOD CEa NG YT
0: ZEHFBIEERN
1. ffReFBiE AR
30 LCMOD [ 3 36 {5 A
0: ZEHRIFFEFH
1: fligeRIFE R
29:26 R DR FERAIE
25:24 SIW[1:0] PR D M2 58
T [R5 A ME2 &5 FH A B TE] S e 8 = SIWL:0]+1
23 R DR FERAIE
22:20 BS2[2:0] B2
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RLBE2 5 F I 8] T $ =B S2[2:0]+1

19:16 BS1[3:0] fr Bl
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USB4xi# (USBFS) il # AfE# ik &5t 7 —BUSBIBE ML TR . USBFSAMUIRME T
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OTGHIA) MEHRET A bk, —MAMANE2EPHY M ALER R R I AR21-2. 7
LA R &R T EBT BB

427



Z

GigaDevice GD32VF103 ﬂﬂ}jiﬂﬂ
B 21-2. EEHRZEEATEEREE
_voo.
USBFS
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USBIRaf AN %, I HN R N i%3E T USBFS A FH I USBI 4 R 11 55 1% 48 . FRTALTR
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USBFS_DSTATZ f7 4% N IESHR &AL 87 BT A2 A T8URE , 1AL 9 kil 11 (4380 .
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USB L R+ IDLER 25 9F L BIE 2 3ms LAk, USB &K Sk AR . 2qUSB & EHE
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IRIFSI S, WRELR LS, USBFSTEUSBALZ FHFIARINTE 5% ;
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B A7USBFS_GAHBCS? 17 #5 [ GINTENAZ A 42 & v i«

6. MAESHMTER, WikARbeE, &EZFFHUSBFS_DCFG:

7. ERAERE LEN LG, EHEUSBEL EHITH O EAL, fillk F74USBFS_GINTF)
RST I,

8. %% 1E#USBFS_GINTFHIENUMF 1K .
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FEE Lo 5 —EH R/ PCNT. TLEN F1 MPL T35, i RAEFF R & H—
ANERKEMA, NiZ%E TLEN 0, PCNT {7 1;

5. X OUT iz, KINTE IN FHEELEHR AT, P A HIE LRI I EEE KN, 7
TLEN # 5 4 Rx FIFO Jilt 32 B0 KA :
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rERRR, BFE, HMRESRERRFESMER;
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Ui 554

21.6. e

OTG AWMl AR MlE .

437



Z

GigaDevice

GD32VF103 H ) Tt

42 JR) R W A T AR R BT, AR PR AL AT /E USBFS_GINTF 2547 #5501,
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1: USBFS LAEfE B # B
FERG: TER A RN 30 v i)

W IRFFEALAA

P % HNP i &g

fiThE B w4 HNP Thik. aiizdsm|frighy, 25 H B AL USBFS_GOTGCS #if74%
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#h HNPEND 4% il o2 B8 A7 i, #0fF w7 DLl i m i 42 #4605 0 30 i B
USBFS_GOTGINTF ZF77-#% H i HNPEND #% il fo7 k385 b i% % fil s
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Important Notice

This document is the property of GigaDevice Semiconductor Inc. and its subsidiaries (the "Company"). This document, including any
product of the Company described in this document (the “Product”), is owned by the Company under the intellectual property laws and
treaties of the People’s Republic of China and other jurisdictions worldwide. The Company reserves all rights under such laws and
treaties and does not grant any license under its patents, copyrights, trademarks, or other intellectual property rights. The names and

brands of third party referred thereto (if any) are the property of their respective owner and referred to for identification purposes only.

The Company makes no warranty of any kind, express or implied, with regard to this document or any Product, including, but not
limited to, the implied warranties of merchantability and fitness for a particular purpose. The Company does not assume any liability
arising out of the application or use of any Product described in this document. Any information provided in this document is provided
only for reference purposes. It is the responsibility of the user of this document to properly design, program, and test the functionality
and safety of any application made of this information and any resulting product. Except for customized products which has been
expressly identified in the applicable agreement, the Products are designed, developed, and/or manufactured for ordinary business,
industrial, personal, and/or household applications only. The Products are not designed, intended, or authorized for use as components
in systems designed or intended for the operation of weapons, weapons systems, nuclear installations, atomic energy control
instruments, combustion control instruments, airplane or spaceship instruments, transportation instruments, traffic signal instruments,
life-support devices or systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution
control or hazardous substances management, or other uses where the failure of the device or Product could cause personal injury,
death, property or environmental damage ("Unintended Uses"). Customers shall take any and all actions to ensure using and selling
the Products in accordance with the applicable laws and regulations. The Company is not liable, in whole or in part, and customers
shall and hereby do release the Company as well as it’s suppliers and/or distributors from any claim, damage, or other liability arising
from or related to all Unintended Uses of the Products. Customers shall indemnify and hold the Company as well as it's suppliers
and/or distributors harmless from and against all claims, costs, damages, and other liabilities, including claims for personal injury or

death, arising from or related to any Unintended Uses of the Products.

Information in this document is provided solely in connection with the Products. The Company reserves the right to make changes,

corrections, modifications or improvements to this document and Products and services described herein at any time, without notice.

© 2019 GigaDevice — All rights reserved
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