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M2 R R, XAGER RS 2 BR8] 1 F AT 3815 Oy AT RE -

1% AHB 4H [

Tl ) T Cortex®-M23 W% AHB B2k, LA ARZAME DMA 3t 2 >R, 1% AHB HEREIL

ERET 4 DML 73RN

FMC. Wi SRAM. AHB1 i1 AHB2.

AHB2 i#¥#: GPIO 40 . AHB1 ##: AHB 4%, 15 2 /> AHB-APB R2itf. AHB-APB &4k
MR it 7 AHBA Rl 2% APB G128 2 (Rl 4 [FD i He . 4% APB B 28342 T BT 1 APB 4hik.
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AY
GigaDevice GD32E23x %F%ﬂﬂ
A 1-2. GD32E23x RIBMHHIRALEMREE
I LDO
1.2v
TPIU SW
: _ GPIO Ports
ABCE —| PoriPDR
ARM Cortex-M23
Processor >
: > SRAM S V)
Fmac 72MHz z = z — Controller (—>| SRAM
c vs)
@ = PLL
2 Flash Flash | Fmec 72MHe
<#> x
NVIC :1‘ ": Memory :‘1 ": Memory
Controller - HXTAL |[—
@ 4-32MHz 1€—
GP DMA = : =
Schs < AHB1: Fmax = 72MHz > - IRC8M
SIS (A Bz
AHB to APB CRC AHB to APB || rsT/cLk IRC28M
Bridge 2 Bridge 1 Controller 28MHz
E E L[ Ircaok
Powered by LDO (1.2V) 40KHz
< »  EXTI k#> (— P
FWDGT Powered by Voo/Vooa
N 12-bit =
SAR ADC ADC K—> WWDGT
< » USARTO |<#> RTC |«
<#>| 2C0 |« >
< > SPI0/12S0 |<#>
> <#>| 2C1 [« >
SYS Config o 3
cmp N X
CMP T 'ﬁ(#>| USARTL [« >
g 3
! E'2'<#>| SPI1 € >
< » TIMERO |<#>s N - "
= <
N T TIMERS |« >
< » TIMER14 |<#>
<#>| TIMER2 | >
< » TIMER15 |<#>
TIMER13 [« >
< » TIMER16 |<#>
1.3 TP aR Bt

PRI AEft %, BRAEE S, FA728 R0 1O uig TSR R — N2 4 GB bk =Mz . X2
Cortex®-M23 [ K3t u FEl, S sl B2k 58 2 32 fir. Bhah, AT KA S LE
FE R SEFH IS (3R S 2 T, AEAE L 4% Cortex®-M23 b3 28 H (it (3L F5i2% 52 LIk R,
— ¥ Mkt Z= A1 Arm® Cortex®-M23 [ RGN . FRER T GD32E23x R4I% 1+
AE g ae T, A5G, SRAM. AR RILALTSe @ LI X IR JLF RN MR /AL T 1KB
Ryttt 23 18], SXRE AT DA A6 AR AN SN ik A
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GigaDevice

GD32E23x H FFiit

R 1-1. GD32E23x R¥IZBMF IR BETR

Fidese X .
. st Hitik 5 Rl AR
0XE000 0000 - OXEOOF FFFF Cortex M23 Py #5404
HMBR 0xA000 0000 - OXDFFF FFFF TRE
AN RAM 0x60000000 - OX9FFFFFFF TRE
AHBL 0x5004 0000 - OX5FFF FFFF RE
0x5000 0000 - 0x5003 FFFF RE
0x4800 1800 - Ox4FFF FFFF RE
0x4800 1400 - 0x4800 17FF GPIOF
0x4800 1000 - 0x4800 13FF RE
AHB2 | 0x4800 0CO0 - 0x4800 OFFF RE
0x4800 0800 - 0x4800 OBFF GPIOC
0x4800 0400 - 0x4800 07FF GPIOB
0x4800 0000 - 0x4800 03FF GPIOA
0x4002 4400 - Ox47FF FFFF 55
0x4002 4000 - 0x4002 43FF RE
0x4002 3400 - 0x4002 3FFF IRE
0x4002 3000 - 0x4002 33FF CRC
AHEBL 0x4002 2400 - 0x4002 2FFF RE
0x4002 2000 - 0x4002 23FF FMC
0x4002 1400 - 0x4002 1FFF RE
0x4002 1000 - 0x4002 13FF RCU
‘ 0x4002 0400 - 0x4002 OFFF TRER
it 0x4002 0000 - 0x4002 03FF DMA
0x4001 8000 - 0x4001 FFFF IRE
0x4001 5C00 - 0x4001 7FFF IRE
0x4001 5800 - 0x4001 5BFF DBG
0x4001 4C00 - 0x4001 57FF IRE
0x4001 4800 - 0x4001 4BFF TIMER16
0x4001 4400 - 0x4001 47FF TIMER15
0x4001 4000 - 0x4001 43FF TIMER14
0x4001 3C00 - 0x4001 3FFF TRER
APB2 | 0x4001 3800 - 0x4001 3BFF USARTO
0x4001 3400 - 0x4001 37FF TRER
0x4001 3000 - 0x4001 33FF SP10/12S0
0x4001 2C00 - 0x4001 2FFF TIMERO
0x4001 2800 - 0x4001 2BFF 1581
0x4001 2400 - 0x4001 27FF ADC
0x4001 0800 - 0x4001 23FF 1581
0x4001 0400 - 0x4001 07FF EXTI

0x4001 0000 - 0x4001 O3FF

SYSCFG + CMP
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GD32E23x H FFiit

Fiide e LI .
. B Hitik 5 Rl AR
0x4000 CCOO - 0x4000 FFFF TRE
0x4000 C800 - 0x4000 CBFF TRE
0x4000 C400 - 0x4000 C7FF TRE
0x4000 C000 - 0x4000 C3FF RE
0x4000 8000 - 0x4000 BFFF RE
0x4000 7C00 - 0x4000 7FFF RE
0x4000 7800 - 0x4000 7BFF RE
0x4000 7400 - 0x4000 77FF RE
0x4000 7000 - 0x4000 73FF PMU
0x4000 6400 - 0x4000 6FFF IRE
0x4000 6000 - 0x4000 63FF RE
0x4000 5C00 - 0x4000 5FFF RE
0x4000 5800 - 0x4000 5BFF 12C1
0x4000 5400 - 0x4000 57FF 12C0
APEL 0x4000 4800 - 0x4000 53FF RE
0x4000 4400 - 0x4000 47FF USART1
0x4000 4000 - 0x4000 43FF RE
0x4000 3C00 - 0x4000 3FFF RE
0x4000 3800 - 0x4000 3BFF SPI1
0x4000 3400 - 0x4000 37FF RE
0x4000 3000 - 0x4000 33FF FWDGT
0x4000 2C00 - 0x4000 2FFF WWDGT
0x4000 2800 - 0x4000 2BFF RTC
0x4000 2400 - 0x4000 27FF IRE
0x4000 2000 - 0x4000 23FF TIMER13
0x4000 1400 - 0x4000 1FFF IRE
0x4000 1000 - 0x4000 13FF TIMER5
0x4000 0800 - 0x4000 OFFF TR ER
0x4000 0400 - 0x4000 07FF TIMER2
0x4000 0000 - 0x4000 03FF TR ER
SRAM 0x2000 2000 - OX3FFF FFFF TR ER
0x2000 0000 - 0x2000 1FFF SRAM
OX1FFF F810 - OX1FFF FFFF TRER
Ox1FFF F800 - Ox1FFF F80F Option bytes
OXx1FFF ECOO - Ox1FFF F7FF System memory
. 0x0801 0000 - OX1FFF EBFF TRE
i 0x0800 0000 - 0x0800 FFFF Main Flash memory
0x0001 0000 - 0x07FF FFFF IRE

0x00000000 - 0xO000FFFF

Aliased to Flash or

system memory
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GigaDevice

GD32E23x H FFiit

1.3.1.

1.3.2.

1.4.

B SRAM Ffig 58

GD32E23x £ 41| % il 4% 75 1 i 8KB I A _ESRAM, 2l y0x2000 0000, 7 #7752k
F(16LLHF)FIBE (2L F) Ui 1] o AFGif 2% S F TR I R IR = B tE . F P v] Lldad A P e 10
FH(ES % H2.3.95 W T EFH 4 E)NISRAM_PARITY_CHECKAZ K i I ZF A R Th it . 24
R, R RN, PR A NMI . SRAM 15 36 5 15 b G A R SERC B 517 28
2(SYSCFG_CFG2) =z W . W R R 4 W B &F F # 2(SYSCFG_CFG2)
SRAM_PARITY_ERROR_LOCKfE 1, i br b 4 1% 42 1) 5 i 45 O 2 I 35 14/ 5 i #8515/ 78
It 216/ break i A\ .

SRAMI S S 95 FE 3647, 463207 B i A4 A BRI (B = 1160 )hr . fES NK, EF %
RIS T H A RISRAM . iU, ARG AL 2 FH SRAMEE HE I8 Fivk s — ki . 1
SR BT ARAL IR A K 5 15k HH R (AR 3 (15 N 1) 31 ) - B A i ) 73 A AR 38 7 ) HE AT L
W EATAE, 7R I

ER: WREH T SRAMA LN, EUUHE HAERIS RITE VI a6 B> SRAMAEfifi 4%, LA
BB BURYIIR L AL BN, 7531 A A IR AT ik .

A ENTF

1% RV S 2R L EI864KBI LN . A L INIEEHEEIA64KBI AR FI3KBAE &= )
T 1248 51 525 3R (boot loader) ({5 B, HAEMEHY N64TT, AR NIKB, TE
BoRVE4IE B,

£ 1-2. Flash 4 R

AFESES 2R HuhkdE Bl R
Page O 0x0800 0000 - 0x0800 03FF 1 Kbytes
Page 1 0x0800 0400 - 0x0800 O7FF 1 Kbytes
Page 2 0x0800 0800 - 0x0800 OBFF 1 Kbytes

A7 fl

Page 63 0x0801 FCOO - 0x0801FFFF 1 Kbytes
RYAFEdS Ox1FFF ECOO - OX1FFF F7FF 3 Kbytes
priyi ) Ox1FFF F800 - Ox1FFF F80F 16 bytes

(EFSEZS

BEVT I SCRE P . P16 LR A7 (32LLHE): TUTI (Fife) A SCRE7(B2LLAR) MXLT (64
EUAE) o Py LINARI A — TR AT DL B, B AR (BRAE R T DA I e 52 B

5 REE

GD32E23x R F MM S AL T =Fh 5 S5, 7T LU F P k745 BOOT1 _n fi(iE S %4
2.3.9 B HEHEH )M BOOTO 5| |idk47i%+#E. BOOTO 5| I - FEREEAEH 4 4
RGN L AR A . AP ETRBETHENSI S, B ikE LEEMNNAREN G
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GD32E23x H FFiit

BOOT1_n {ii A1 BOOTO (5| IR . FRFIE T VRN 5] S5 L

£1-3. 5| BHER
— =tz Sewinz )
Bootl Boot0
EFLASHTEf 82 X 0
RGATE S 0 1
A _LSRAM 1 1

1. Bootl{fi 5BOOT1 nfifx

LHFFHRARGEN G, Arm® Cortex®-M234b# 25 2% ) 0x0000 000031k KB AR TH{E, F M

0x0000 00041k 35158 5] SACAD f e ik, SR )5 M 5] S ACHD i) Bt ik TF U6 AT FEF

WPk i 51 S, B BN 347 (JF45T-0x0800 0000/ -1 7% (1)) sl R Gifrfitids (IT4A
T-Ox1FFF ECOOMI A1 25 (8] ) sx et 21 5] 4% (8], R A0x0000 00007F 46 stk 25 [a] . 4R
Ji ESRAM (J146T-0x2000 0000 If#ff 23 18] e 51 S,  Fl - e e 2 AR P Wl a6 AL AR
g rh B E EINVIC R & ) B RN % 2 A7 a1 7] 53R 3 B $ SRAM

ORI 51 SR BRE P AL T R G AT, RS EINAE 0 A7 BEAT AR . 1251 338K

PR DU AT 0 2 — T4/E: USARTOELUSARTL.
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1.5.

1.5.1.

31 30

RO EHF 7% (SYSCFG)

SYSCFG#:Hik: 0x4001 0000

LB %778 0 (SYSCFG_CFGO)

GD32E230xx =/

bk fmF%: 0x00
S ALfEH: 0x0000 000X (#R#EBOOTO S| Ml )R A& A1 FH 7 e I 5715 ) BOOTL_nifE, XFE7R
BOOT_MODE[1:0]7 G& AT = 1H)

%A A R R IZ T (3200 Vil

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

PB9_HC

PREd fRE

CE

15

14

13

12

11

10

9

fRE

TIMER16
DMA_RM
P

TIMER15
DMA_RM
P

USARTO
_RX_
DMA_RM
P

USARTO
_TX_
DMA_RM
P

ADC_
DMA_RM

PR

PA11_PA
12_RMP

fRE

BOOT_MODE[1:0]

w

A

A

w

w

DL, B iR
31:20 N W EALE
19 PB9_HCCE PBO5| K HLi e 1l fE
MiZANLRE, PBO 5 T DB R I 404 R AR .
0: PB9F| K B e 7 2% ]
1: PBOS|IKHRRE S FFIE,  [EIA 125 ] 0 0% 300 B 2 1 e %
18:13 N W EALE
12 TIMER16_DMA RM TIMER 16 DMA# 3K it 55 &
P 0: ANEWMS (TIMER16_CHOMTIMERL6_UP DMA#Y AT £ DMAIEIEO)
1. EBST (TIMER16_CHOAITIMER16_UP DMAE 4 /£ DMAIEIE 1)
11 TIMER15_DMA_RM TIMER 15 DMA# 3k it S
P 0: AEBS (TIMER15_CHOMTIMERL5_UP DMA# It 7E DMAIHE2)
1. EWS (TIMER15_CHOFITIMERLS UP DMA I EDMAIEIE )
10 USARTO_RX_DMA_ USARTO_RX DMAi#% 3k T Bt 4 &
RMP 0: AREML (USARTO_RX DMA: WL} £E DMAIEIE 2)
1. FEP (USARTO_RX DMA#E B ZEDMAEE 4)
9 USARTO_TX_DMA_ USARTO_TX DMAI# 3K 5 I S
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RMP 0: AEBS (USARTO_TX DMAH 54 7E DMAHIE 1)
1. LSS (USARTO_TX DMA 5 7E DMAHIE3)
8 ADC_DMA RMP ADC DMA i > 2 i i i
0: REWLF (ADC DMAWL IS £ DMAIEEO)
1: Wt (ADC DMAYE LT fEDMAIEIEL)
7:5 e WIR R EALE
4 PAll _PA12_ RMP  /NE3EPA11/PAL2 E WA 42447 (28F120pindt )
AL B AER .. CIEHIPAS/L0ELPALL/ 1245 A6 /NG| I H ) 25 F ywi s
0: ANEML (PAQ/IOMLSTTES| )
1. BB (PA1L/12B A ZPA9Y/10)
3:2 | AR AR AL
1.0 BOOT_MODE[1:0] Bl S#i\(H4E S H H1.457 5/ B E)
bit0 W& FIBOOTOS|; bitl AI{E 5BOOTL_nMEAH
x0: MA LN EAEI S )ash
01: MF LINFHI RSG5 S8 5h
11: M ESRAMBI S 25
GD32E231xx =/
ik fmA%: 0x00
K AL{H: 0x0000 000X (HR#EBOOTOH| I ff) R & A0 FH 7 i T = 5 I BOOT1_nffE, XER
BOOT_MODE[1:0] 7 & A /F = AH)
ZAAT Ay RAedu 7 (3267) Vi
31 30 29 28 27 26 25 24 22 21 20 19 18 17 16
e 1R
15 14 13 12 11 10 9 8 6 5 4 3 2 1 0
TIMER16 | TIMER15 [ USARTO | USARTO
_ _ _RX_ _TX_ ADC_ PA11_PA
e DMA_RM [DMA_RM | DMA_RM | DMA_RM DMA_RM RE 12_RMP e BOOT_MODE(1:0]
P P P P P
BrIRLIR 2K R
31:20 R DAURFR AL
19 fREE AR AL
18:13 R DR AL
12 TIMER16_DMA RM TIMER 16 DMAi#% 3k T Bt {5 4

P

0: ANEMS (TIMER16_CHOMITIMER16_UP DMAMY LS fEDMA
1. BB (TIMER16_CHOMITIMER16_UP DMAM WS /£ DMAH

i60)
1)
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GigaDevice GD32E23x ﬁﬁF?ﬂﬂ
11 TIMER15_DMA_RM TIMER 15 DMAi# 3k 5 it 5 &
P 0: ANEWMS (TIMER15_CHOMTIMERLS_UP DMA#Y M5 EDMAIHE?2)
1. HEMS (TIMER15_CHOAITIMERLS_UP DMA 4 7/E DMAIE & 3)
10 USARTO_RX_DMA_ USARTO_RX DMA{# 3k 5 5 f 4
RMP 0: ARHEMSG (USARTO_RX DMA: 5} £E DMAIEIE 2)
1. EW (USARTO_RX DMAR: I DMAE E4)
9 USARTO_TX_DMA_ USARTO_TX DMA# 3K B I 5
RMP 0: ANEMS (USARTO_TX DMARY LA ZEDMAIEE1)
1. FEET (USARTO_TX DMA# B 7EDMAEIE 3)
8 ADC_DMA_RMP ADC DMAE 3K 5 WL i g
0: ANEWMS (ADC DMAY L5 7/E DMAEIEO)
1. HES (ADC DMAH ML fEDMAIEIE 1)
7:5 & DV SE =R A
4 PA11l_PA12 RMP  /NEPEPALL/PAL2EE W4k (28F120pindsf3t)
AL BAERR . B HIPAS/LOBPALL/ 124 X 75 /NG| AT 25 1 (i
0: ANEWMS (PA/LIOMLESE S| D
1. BB (PALL/I2BS T A EPAY/L0)
3:2 & DARFEEALE
1:0 BOOT_MODE[1:0] 5| SN(E4IiESE 1. 451 7/ EHE)
bit0 WLEFIBOOTOS] f; bitl K S5BOOT1_nfI{EAH X
X0: WA FINFFRIETESI S E3)
01: WA RINTEI R Gi7 i35 58 3)
11: M A ESRAME| S EE)
1.5.2. EXTI JEiLZFF 77 2% 0 (SYSCFG_EXTISSO0)

Hudikfw#% . 0x08

HifH: 0x0000 0000

ZE e REETR T (3261) Wi

31 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ {RE
15 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ EXTI3_SS [3:0] EXTI2_SS [3:0] EXTI1_SS [3:0] EXTIO_SS [3:0]
w w w w
BLIALIR B iR
31:16 frEd WAURFEEALE

29



2

GigaDevice
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15:12

11:8

7:4

3.0

1.5.3.

EXTI3_SS[3:0]

EXTI2_SS[3:0]

EXTI1_SS[3:0]

EXTIO_SS[3:0]

EXTI Y535 177%% 1 (SYSCFG_EXTISS1)

Huhik A% : 0x0C
S A{E: 0x0000 0000

EXTI ik
X000:
X001:
X010:
X011:
X100:
X101:
X110:
X111:

PA35| il
PB375| il
73]
73]
73]
73]
73]
73]

EXTI 2953k
X000:
X001:
X010:
X011:
X100:
X101:
X110:
X111:

PA25|
PB25|
TR e
TREd
TREd
TREd
TR e
TR e

EXTI 1¥FiE ¢
X000:
X001:
X010:
X011:
X100:
X101:
X110:
X111:

PA15]|
PB15|
TR
{RE
{RE
PFL15|
PRE
PRE

EXTI O JHiEH
X000:
X001:
X010:
X011:
X100:
X101:
X110:
X111:

PAOS|
PBO5|
TR e
TREd
TREd
PFO5| f
TR e
TR e
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31 30 29 28

27

26

¥ (3267) il

25

22 21 20 19

18 17

16

3=
22

15 14 13 12

11

10

9

6 5 4 3

2 1

‘ EXTI7_SS [3:0]

EXTI6_SS [3:0]

EXTI5_SS [3:0]

EXTI4_SS [3:0]

w

BL/ALI, B

i)

w

w

w

31:16 fRE

15:12 EXTI7_SS[3:0]

11:8 EXTI6_SS[3:0]

7:4 EXTI5_SS[3:0]

3:0 EXTI4_SS[3:0]

DI R ALAE

EXTI 7951k

X000:
X001:
X010:
X011:
X100:
X101:
X110:
X111:

PA75|
PB75|
TRed
TRed
TRed
PF75| 1
TRed
TRed

EXTI 6351k £

X000:
X001:
X010:
X011:
X100:
X101:
X110:
X111:

PAGH|
PB65|
TREd
TR e
TR e
PF675|
TREd
TREd

EXTI 5k

X000:
X001:
X010:
X011:
X100:
X101:
X110:
X111:

PA5 5] i
PB535] i
TRE
TRE
TRE
TRE
TRE
TRE

EXTI 4J5% £

X000:
X001:

PA45]|
PB45| il
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X010: ff84
X011: ff¥4
X100: f§-84
X101: {4
X110: {84
X111: {84
1.5.4. EXTI Y55 772% 2 (SYSCFG_EXTISS2)
GD32E230xx ;=
Mok fmF%: 0x10
HA7fE: 0x0000 0000
%A e R et (3262) 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
‘ EXTI11_SS [3:0] EXTI10_SS [3:0] EXTI9_SS [3:0] EXTI8_SS [3:0]
ALRE 2R iR
31:16 1R U ARFFE AL
15:12 EXTI11_SS[3:0] EXTI 11
X000: PAL115|#
X001: PB115]|
X010: {#¥
X011: {44
X100: 1##
X101: 484
X110: {#%
X111: {4
11:8 EXTI10_SS[3:0] EXTI 10J51% %

X000:
X001:
X010:
X011:
X100:
X101:
X110:

PA105| i
PB105|
TR e
TR e
TR e
TR e
TR e
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7:4

3.0

31

30

EXTI9_SS[3:0]

EXTI8_SS[3:0]

X111:

(3

EXTI 9ifik £

X000:
X001:
X010:
X011:
X100:
X101:
X110:
X111:

PA9S|
PB95|
TREd
TREd
TR Ed
TREd
TREd
TREd

EXTI 8k

X000:
X001:
X010:
X011:
X100:
X101:
X110:
X111:

GD32E231xx =&

bk Az : 0x10
HifH: 0x0000 0000

PA83|
PB83| i
TRed
TRed
TRed
TRed
TRed
TRed

ZE e REETE T (3241) Wi

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

2 1

‘ EXTI11_SS [3:0]

EXTI10_SS [3:0]

EXTI9_SS [3:0]

EXTI8_SS [3:0]

(ALDA=T

w

Y S

rw

iR

w

w

31:16

15:12

TR

EXTI11_SS[3:0]

DI R R AL

EXTI 115 % F

X000:
X001:
X010:
X011:
X100:
X101:

PAL115|
PB115|
TR e
TR e
TR e
TR e
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11:8 EXTI10_SS[3:0]

7:4 EXTI9_SS[3:0]

3:0 EXTI8_SS[3:0]

X110: f*H
X111: {*#

EXTI 1095k
X000: PAL1035| i
X001: PB1035|
X010: f*H
X011: fR¥
X100: fR#
X101: fR#
X110: fR#
X111: fR#

EXTI 9ifik
X000: PA93F|
X001: {RF
X010: f##
X011: {48
X100: fxH
X101: {48
X110: {RF
X111: {38

EXTI 8J5i%#
X000: PA83| i
X001: PB83|
X010: f##
X011: fR¥
X100: fRH
X101: fR#
X110: fRH
X111: fR¥

1.5.5. EXTI Y535 77%% 3 (SYSCFG_EXTISS3)

GD32E230xx =/

Wik f#e: 0x14
HifH: 0x0000 0000

0

El

31 30 29 28

ZAAT Ay RAgds 7 (32670) Vil

26 25 24 23 22

21 20 19 18 17 16

15 14 13 12

10 9 8 7 6
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EXTI15_SS [3:0]

EXTI14_SS [3:0]

EXTI13_SS [3:0]

|

EXTI12_SS [3:0]

w

(VIVRE? vy

it}

rw

rw

w

31:16 fRE

15:12 EXTI15_SS[3:0]

11:8 EXTI14_SS[3:0]

7:4 EXTI13_SS[3:0]

3:0 EXTI12_SS[3:0]

DI R ALAE

EXTI 155 1% %

X000:
X001:
X010:
X011:
X100:
X101:
X110:
X111:

PA1535] i
PB1535] i
PC155| i
73]
TR
TR
TR
TR

EXTI 14351% %

X000:
X001:
X010:
X011:
X100:
X101:
X110:
X111:

PA145| i
PB145| i
PC145] i
TREd
TREd
TR e
TREd
TREd

EXTI 137514

X000:
X001:
X010:
X011:
X100:
X101:
X110:
X111:

PA135| i
PB135| i
PC135|
TR
TR
TR
TR
TR

EXTI 12 % £

X000:
X001:
X010:
X011:
X100:
X101:
X110:

PA125|
PB125|
TR e
TR e
TR e
TR e
TR e
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X111: {84

GD32E231xx =/

HodikfwEs . Ox14
HA7fE: 0x0000 0000

Z A AT R R (3260 Vil

31 30 29 28 27 26 25

24 23 22 21

20

19

18 17

16

3=
22

15 14 13 12

11 10

9 8 7 6

5

2 1

‘ EXTI15_SS [3:0]

EXTI14_SS [3:0]

EXTI13_SS [3:0]

EXTI12_SS [3:0]

w

BL/ALIR, R

(P

rw w

w

31:16 PR

15:12 EXTI15_SS[3:0]

11:8

EXTI14_SS[3:0]

7:4 EXTI13_SS[3:0]

W IRFFEALAA

EXTI 1535 1% #%

X000:
X001:
X010:
X011:
X100:
X101:
X110:
X111:

PAL1535]|
PB1535|
PC155| i
TREd
TR e
TREd
TREd
TREd

EXTI 14V51% 5%

X000:
X001:
X010:
X011:
X100:
X101:
X110:
X111:

PA1435] i
PB1435] i
PC145| i
TR
TR
TR
TREd
TREd

EXTI 13V i%

X000:
X001:
X010:
X011:
X100:
X101:

PA135| i
PB135| i
TR e
TR e
TR e
TR e
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3.0

1.5.6.

31 30

EXTI12_SS[3:0]

X110: £
X111: {8

EXTI 12k
X000: PA123]J
X001: PB123]J#
X010: fxH
X011: fxH
X100: fxH
X101: fxH
X110: {xH¥
X111: {RH

RGN E #1772 2 (SYSCFG_CFG2)

HodikfmF%: 0x18

S Ai{E: 0x0000 0000

AT A A e (3260 Vil

29 28 27

26 25 24 23 22 21 20 19 18 17 16

PREd

15 14

TR

SRAM_
LOCK

SRAM_P _ LVD_ | PARITY_
(R uP_

CEF LOCK | ERROR_
LOCK

LOCK

B/

Y i

rc_w1 w w w

ik

31:9

7:3

TRE

SRAM_PCEF

TRE

LVD_LOCK

SRAM_PARITY_

WA ARR R BLAE

SRAMEH BB R 7 &

MSRAMAHER I H R R AR, iz hiEfEE L. Z0 RS 1E%.
0: KA FISRAMBF B4R

1: A0 FISRAMBF R B 4t i

AR R AL

LVDHiE

AR EL, ERFEEAN A RIEE.

0: LVD1 I \TIMERO/14/15/16 11 breakfi A\ i i 7T .
FMILVDT[2:0] 7] LA % &

1: LVDH I 5TIMERO/14/15/16ff breakiii A\ & .
FILVDT[2:01{ AR AT i

PMU_CTL #4745 FILVDEN

PMU_CTL #7745 FILVDEN

SRAMZHH I 5 R B
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ERROR_LOCK AR L, TERGEME A REEE.
0: SRAMZHEK: I 452 M TIMERO/14/15/16Fbreak i A i b 7T
1: SRAMZHER K4 1% 5 TIMERO/14/15/16 i breakdi A\ i %1%
0 LOCKUP_LOCK Cortex-M23 LOCKUPi Hi 4l 5
A EL EREEN A REEE.
0: Cortex-M23 LOCKUP#i i \\TIMERO/14/15/16 ) breakdi A s T
1: Cortex-M23 LOCKUP#i i 5 TIMERO/14/15/16 ) breakfi N\ i % 1
1.5.7. IRQ FEIR % 7748% (SYSCFG_CPU_IRQ_LAT)
bk R F2: 0x100
714 0x0000 0000
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
‘ TR IRQ_LATENCY
ALiTRE Z Eiiip)
31:8 fRE AR FEE AL
7:0 IRQ_LATENCY[7:0] IRQ_LATENCY #&5E7E NVIC HH:2 1 W5 7E AHB-Lite 3211 b Hi (1912 I (1) 1)
R A RS UNEE L
K IRQ_LATENCY #EE R E N 0, NP ATHEPLH - W .
S TAEZAE, Cortex-M23 AbFR 26 45AE NVIC F 1 o e Al IE AR AT i o b iy 1) B 42
I [ AE1E /N IRQ_LATENCY + 1 4 helk J& 3.
1.6. BWEETFEL
B B LT 2548 AL A R (8 S FN96 A7 I — i %5 1D . ‘ERAERETE A L INAF HI{E B AR H
. OB ME — R4 IDXT TR FC 11T 5 AR e ME— . B r] LRTE 4T, 82 &2 8 —58 4,
HEE,
1.6.1. FHEAERBR

31

30

FeHhk: OX1FFF F7EOQ
AR WER, AReH B

ZAAT Ay RAgds 7 (32670) Vil

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

AR B iR
31:16 SRAM_DENSITY SRAMAFfig AR 25 &
[15:0] ARSI ESRAMAEEEE A &, LIKbytes AL
4. 0x0008%7~8Kbytes.
15:0 FLASH_DENSITY  Flashfifg s &
[15:0] ARSI LFlash% &, LKbytes A7

filtn: 0x0020%K7~32Kbytes.

1.6.2. WE&ME— ID (96 Hr/AIR)

FeHbdlk: OX1IFFF F7AC
ZAERR W, AREH B

AT A A e (3260 Vil

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 1 10 9 8 7 6 5 4 3 2 1 0
UNIQUE_ID[15:0]
r
AL/, 2R R
31:0 UNIQUE_ID[31:0] W&ME— 1D

Bk OX1FFF F7BO
BAERR e, AREH A B

ZAAT Ay RAgds 7 (32670) Vil

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

UNIQUE_ID[63:48]

r

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

UNIQUE_ID[47:32]

r
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YAGURED 2R iR
31:0 UNIQUE_ID[63:32] ¥ #&M:— ID
bk OX1FFF F7B4
ZAERRWER, AReH B
LT R ReiE T (326 Vil
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ UNIQUE_ID[95:80]
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
‘ UNIQUE_ID[79:64]
AL, 2R Eiiip)
31:0 UNIQUE_ID[95:64] Mt—#%#% ID
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2. NFFEEHIER (FMC)
2.1. faifr
RAE IS (FMC) |, 3R T F R IR BTG Sk, AIATEII6AKT 1525 T4, CPUL
AR A T — AR, PMCHBARAL T TUARRR . % B A S 32 3 5 O AL X7 4 5
Beff
2.2, EERE
5+ GD32E23x £ 4:
W EIA6AKB I H L AR AT T ARG 4 SO
B ERTPIRTBAKE 1A, CPUSRATHE 4 T 0~2A S F i i
W TR X P TR 4 R
B 3K R (S B
W L6 T RS 7 R
B BIUCR/NNIKT S,
W 32T ERBANIUT AR, SR TR R
B H IR, B R SR
W TR AT AR ThRE, B RSN,
2.3. DhREHIR
2.3.1. PR

TN A fifh 2 B 3G — N B IR 64K B Z2 717 B 32 N A7 (1% 64 71 4 T 1KBF 7 43 Bt ) fll — /N 3KB 7 )
F 5| SR PG B . T INAEAAE 25 (K64 TR TUHR AT DA RR . N AF AL 2% 10 Sk kit A0
KN ZE 2-1. WAEHIZEH BRI

R 21, WAFHEHIERIR/N

RFEER B HuhkE F KANEH)
Page 0 0x0800 0000 - 0x0800 03FF 1KB
Page 1 0x0800 0400 - 0x0800 07FF 1KB
Page 2 0x0800 0800 - 0x0800 OBFF 1KB

F N

Page 63 0x0800 FCOO - 0x0800 FFFF 1KB
iSRS I FRBIEF Ox1FFF ECOO - Ox1FFF F7FF 3KB
IR RIS Ox1FFF F800 - Ox1FFF F80F 16B
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— KGR OTPFHi Ox1FFF_7000~0x1FFF_73FF 1KB
HE: EREME T 51 S48 5 (boot loader), ASREWFH /g FE B 14 .
2.3.2. RHERE

DA77 AT AR SO A7l 23 ) — o EL B 0 I o X D7 R 4 FBCKL T LA R CPU I AHB
BUSH 4.
SRR

FRYEAHBHT £ 47 % IE L B FMC_WS 2728 FWSCNTHL. WSCNTAZ I 5 AHBHT £ 47i2 22 1]
15 R 2-2. WSCNT L/ 5-5AHBET $A4TE 2 I F TR »

# 2-2. WSCNT g5 AHB B4t SRER 2 KR &

AHBEJ SR WSCNTIRE
<= 24MHz 0 (IBIMOAMEERRRED
<= 48MHz 1 GRMIINEERRIRES
<= 72MHz 2 (BIM2AEERRRESD

WRKERGENL, AHBR B N8MHzZ, WSCNTHI{E NO.
HE:

1. WR T B EAHBI B, B, &% F& 2-2. WSCNT V- 5AHBAT 8#E 2 JE1H)
FE, WHEHASAHBR AL B WSCNTALIR . SR 5 B AHBIS 4 2 12 v 31 H A 4 g %2
TEfiC BWSCNTA I 2 B $2 S AHBH 21 TR SE AN T 4T 1

2. INRFEFCAHBIIN $HIR, B, BIKHSAHBR SR, Ri55% F 2-2. WSCNT
(7 -5AHBE #3522 I FE, TRIE B AFAHBR 257 R il EWSCNTA IR . 75 (R AHBHT
BRI B B B WSCNT A AR 471 .

PRI T EAPIRA, BACRAEER C72MHZIS R ERPIRE) o N T IE SR E, &
L] LT

HETEMX

TG XS BAE RE AT o BEUOW INAFAFA a5 AT SR AE, K515 — 64N B A AH 1 25
A X rh o MEE— LR, CPUR 32 mi16f #idli. FrilEELLARSHMER T, T—1
HHe e 2R G XA SR T AS 75 22 5 5 1 AT i & 3R

PMZE X

HFMC_WS A A7 2 H PFENG 1 B A7 I T G2 X Al e o AEFELEACAS G AL T, HCPUALHE
YT X R A (6407 BF, 324 HRAE RO TR EE AN B, 1607 #AE 2D FEANN B TE
XFIEOLT, TE AR RS 00T — A WU ik FECEOE A7 B TR P X . M CPUSE B BT 4%
PPIX IR BN — AN, TRELZE e X 4
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2.3.3.

2.3.4.

FMC_CTL #7884

HAhLJG, FMC_CTL# A7 8 An] LU SRt T 15 1 (OBRLDAZERAN, AL T S nakik i+
1) JF HFMC_CTL#EAZ 48 H LKA B B oML, — M EXTFMC_KEY 27 /748 47 W I 5 B 7E 1)
R 7 H1 AT LA BFMC_CTLEF AF A VT A, 7370 /2 %6 f5 5 A\ 0x45670123 HI0XCDEF89AB . 1
RE#ARJG, FMC_CTLAFAZ4s LKA A5 0. AT Ll it 8 & BFMC_CTLAF f745 LK
PNLFFRBUEFMC_CTLA 785 . (EfIXTFMC_KEY & 74 AR R E AR B LKA B L, T
BUEFMC_CTLA 748, JFH IR —EEHiR.

FMC_CTL %7 17 #% [t OBPG i 1 OBER i 1] LA # FMC_OBKEY 77 17 #5 8l /& - f# 8t )7 4] 52 [+
FMC_OBKEY % 17 #% % Ji 5 A\ 0x45670123 F10XCDEF89AB , 4 Ji& ¥ FMC_CTL 7 17 #% I
OBWENF B 1. #al LUK FMC_CTLAOBWEN/IH 0K 4 E FMC_CTLHOBPGf7 A1OBER
L

WHFR

FMCH TUEER TN BERE — > T INAEA7 Gk BUIK A B AT a6 A o i Yo 45— DUAR T DA ST 458 B, A
SN A TR A 2 . FMCITUERR IR D IR R

B {EFMC_CTLEH S AL T8 IR A

B AFMC_STATZ £ 4 MBUSY AL O/ N A7 A7 i 25 18 A IEAEEAT T #4E, EDBUSY AL
HO. A SERF LR AT 56

B 5N SFMC_ADDRZ 1728

B GG FFMC_CTLAAE S I PERS ;

B EIDESFMC_CTLA S ISTARTAL B 15K K% 45 K iy 2 FIFMC;

B EI R EFMC_STAT A7 45 IBUSY R AW I 1 2 & AT 58 58, 45 R 56 BN 75 454+

BUSY 7 ~0;
B MREEFE, o] IEFADBUSIER R IEZ TR AN

YRR I AT, FMC_STATZH 7 2 MENDFAE i B 1, I HUEEFMC_CTLZF 12 2811
ENDIEALZ Hf A EL, AFMCE iR — A, TETRERZ, — & Zif R HAx bk
(P IERA T . 73 AR 1R 00 B AR R U0 SR EUHE 2 5007 I S i, SRl Rk 2345l S —J7
1], FEH BRI AR ORI 1K) TUEAT DUHERR IR R 2 To Ak W RFMC_CTLA A7 S W ERRIEAZ B B 1,
FMCHKfitk & — IR INAF R AR BT iR TR W o 3 7] DR EEFMC_STAT 37 47 2% (I PGERR A K it ] v Wy
AbFE SR . FMC_STAT %728 (ENDF AL /R i B E I R . A 2-1. T BEBRIR(EIRFES
T TR BRERAE (AL
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A 21. WEBRRERE
Start
Unlock the FMC_CTL
Is the BUSY bit 0
Set the FMC_ADDR,
PER bit
\i
Send the command to
FMC by setting
START bit
v
No
Is the BUSY bit 0
Yes
\
Finish
2.3.5. BRER
FMCHHE T 3 Fr 8B DR n] DA AR AL 1 INAF R T N 25 o B 1 B IR A E 10 B A7 4 1 L B AR D R
T
B Hi{EFMC_CTLAFZ8 AL THUEIRAS,
B K AFMC_STATE A7 8 NBUSY AR OR N A7 A7 25 WA IEAE AT h I #R 1, RIBUSYAL
N0 7 NS %A 5E A
B S ERGASSIFMC_CTLA AR IMMERA. (B1) |
B EEFMC _CTLZE S IISTARTA B 15k K 1% 5 1 #5845 i 4 2IFMC;
B E K AFMC_STAT & 745 IBUSY ALK A Wi 2 ik 45 2 & BT 58 5, 45 R 58 AU 75 S5 45
BUSY 7 ~NO0;
B UREFE, AL HDBUSIE I % N AR N 2 .

YL P BRI HAT, FMC_STAT A 2 ENDFAK <4 B 1, IF HAnEFMC_CTLA 7881
ENDIEfLZ HI & W E L, MAFMCHfid & — A, BT B A i N A7 £ #5051 5 00 R
OXFFFF FFFF, W] DLt iz 17 /£ SRAM A R 7 548 A 1A T 5 B 8205 11 FMC %5 47 #5 K S 31
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2.3.6.

TR EE . FMC_STAT & A7 25 ENDFALFR R IZ B E 45 R . (w8 E RO i ah sk 75 8
F£0x0800 0000) . A& 2-2. BH BEBRAREIFZT /N T B F VERR AR RS :

B 2-2. B ERRERE

Start

Unlock the FMC_CTL

Is the BUSY bit 0

Set the MER bit

Y

Send the command to
FMC by setting
START bit

4

Is the BUSY bit 0

Finish

EENFRHETE

FMCH{t T —ADBUS 32/ 8 F/1607 - FmFETNAEE, FRIB I NI A I N 25 SR SE
br b, & HFMC_WS2H 172 PGW A7 K 1% B 3247 5L 6 457 B il mFs BN AEAE i 25 . LA T 2B
BREIR T IR E T A7 28 10 2

B RFMC_CTLZ A7 88 AN T8 IR A4

B AFMC_STATZE 4 MBUSY ALK O/ N A7 A7 45 1% A IEAEHEAT T B4, EPBUSY AL
NO. TSR 1 R AR 5E R

B NRAFE, KEPGWA;

B PGS FIFMC_CTLA A2 PG

B DBUSE —/ME B FUHZ 0 Hikk (Ox08XX XXXX) 5
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R DBUSE )& — 3241 27 3 HPGWALI % B %0 (320 Zfe INEZME %) , DBUSE —
BRI T B IR 0% . FEGR AR BRI D 5 5%

WRDBUSE H & —/N32f 87 I HPGWAL#E s Bl (6401 gmfE INF 775 , DBUSHH
WAL —N6AN G, ARG PR FE B INAFAF it s o 5 G FEEHE I D6 20072 X706 5

R DBUSE )& — 16471273 HPGWALHE & B R0 (32f 7 4mfEINEFME2E) , DBUSEH
AR — 320 58, SR e B N/t A . TESRFEELIRIT D6 202 75 55 .

WRDBUSE K& —/N16A -7 It HPGWAL# 1 B Al (6401 gmfe NAFA7-fE#) » DBUSHY
WAL —N6AN E G, SRS PRI FE B INAFA- it s o 5 G FEEHE I DA 20072 X706 5

N TR AR ], R ICR FHDBUS 3207 9w fE, W1 A4 g A B R J2 U7 0] 55 K PGW A7

1, WURBE R EE & 7 N PGWALIE % .

B E R A FMC_STATAF 725 IIBUSY A KA Wi B dia & & T HAT 585, 5 K 76 BN 75 55 7%
BUSYi 405

B RERE, o LME A DBUSELIH I IE 1% N A A7 4 2 T A2 ) o

M EAFERIRFE I AT, FMC_STAT #A7#+1f1 ENDF A4 E 1, JEH R FMC_CTL
AAFESMY ENDIE ALz B C 245 E 1, H4 FMC ik — . & B R ST 72k
FYRFEERAE 2 AT T B A H b2 B O bR, WA BRI, PGERR o p: &
1, T LR R R TS R BN G R N 58 OX0. AN AESE IR Ja A1 IR HE R T R RS — K .
F—Tih, EEERRIRFE LR B UUEEAT AR 2 e R FMC_CTL #4745 1) ERRIE 7
WE 1, FMC Bfilk — IR INAFEAEES R P W . AR AT AR & FMC_STAT #7451 PGERR {7
S W) e T A R B RIR L . FMC_STAT 2772311 ENDF fr 5~ 4 o

ELL RS, FMC_STATZH 725 HIPGAERRA I 4 B A7
-  DBUSKHZHgmMEM 0 GMAE320 8 7o 1647 F4mfe) -
- DBUSHIERESZHA—F. RAVFI20FMLI65 MRS .

- DBUSHFEAXSF5 . i H K FHIDBUS 3217 4 3 HPGWH B 1 CHIXS INAEAE it 2 6401 G e )
DBUSEE IR g F2 06 2 X 00 559 HLJE T [Rl — M ik . iR HIDBUS 1647 4 f2 -
HPGW#HEO (RIXNAEAEfit 253207 A ) , DBUSH ~IRGifE it 85t % IF g T
[F] — A~ bk 4 SRR FIDBUS 1647 4 4 51 HPGW # B LCHI X [N AR A7 il 25 6401 ),
5 =Y IR G R 2B 46 55 3 HLJE T Rl — AN B ik

R R e w64 sk32(7 (AL BFMC_ WS A7 s HPGWALIE R AL T ) , Hik
AR IR IX A EHR AT S N AP 25 -

XS R, WRFMC_CTLAFAERRIEM # B 1, FMCH ik — R INAFER AR
Wro BAER LB AFMC_STAT# /723 FPGERR, PGAERRI#HWPERRAL KA &
WA EEAR T . B 2-3. ZRFERRIERFES R | FAT M7 gL/ L :
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2.3.7.

2.3.8.

B 2-3. PRERIERE

Start

Unlock the FMC_CTL

Set the PG bit

Y

Perform word/half
word write by DBUS

Is the BUSY bit 0

Finish

OTP %f2

OTP#FE 75 S F A7 INAFgmAEAH R . OTPH H e mfE — I HASREBHERR .

ER: U RIEOTP A RAE I A SR AT A P, Bl RS R Aol R AR
Shrp T, SRR BN A A E DA R ) B8l i R R

poin

RIS tE: S

FMCHe it 77— ER D RE IR IR L INAE TP KR T35 e NP IR 7R T 2RI T B 452
GSUREE

IRFMC_CTLZ A7-48 AN AL T8 e IR
WIRFMC_CTLZ5 17 4% IOBWENAL AL T AR 255

KB FMC_STAT #7745 IIBUSY {7 KA OR INAF-A-0h 2 ¥ A IEEEAT R 3R, RIBUSYA
NO. TSR 1 R AR 5E R

BRI A FIFMC_CTLAHZ#4OBERSL (BE1)

W FMC_CTLZF 745 ISTART {7 B 15K R 2 5 10 715 B iy & FFMC;

RIS ATFMC_STAT 274728 FIBUSY ALK HI Wi B2 B 48 4 2 T HUT 58 5, 45 AR 58 iU 75 S5 1%
BUSY/Z H0;
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B WURAFE, T LME FH DBUSHEL I IE & TR T .
MR R T PAT, FMC_STAT 2 7 24 IENDFA < B 1, 3+ HUnEFMC_CTLH A%
A IIENDIEN. 2 7T &AM B 1, I AFMCHE il — /Nl . FMC_STAT 7747 25 FIENDFAL B 145
TNZHERAE B 45
2.3.9. pril i Ry
FMCHRAL T — 3247 /640 W F- g FETh RS, HRMBEGETNF RN R . RSB ERT
T R R BRI R
B f{RFMC_CTLH A8 T IR
B HIRFMC_CTLZ 4745 fIOBWENML AL T{E REARES
B RAFMC_STATZH A7 25 IBUSY AL KM LR IN A7 A7Aif s A IEAEBEAT 98 4E, BIBUSY/
N0, 15N Z AR 5E
B 5% IR A BIFMC_CTLA 7 2 OBPGA ;
B DBUSH —AN3247 /1607 2 7 5| T bk
B ETEAFMC_STATZ A7 8 FIBUSY LR HI Wi B35 4 2 B AT 5E 5, 45 & 58 1 75 2545
BUSY1i ~0;
B R FEE, 5L DBUSHEL IR IE S 75 W FE R ) o
MR MR I AT, FMC_STATH A4 ENDFACE 2 B 1, 7 HinBEFMC_CTL
AALARMENDIES. 2 AT e EL, WAFMCE AR — AW, 75 B R S TR BT 240
FRMRAE 2 AT B AG A H b2 75 C 2R, RS E R, PGERRACKEHI E L, %
T g R R TR B 4 R N 25 H0X0. FMC_STAT 4 7E 2 IENDF A7 35 /R BRE I 45 T .
2.3.10. priliE AR

FHR R G E A E0E FMC_CTL 2777241 OBRLD £7 & 1 I, [NAEAEMH % I0E T 5 B 2> ol 50
#F| FMC_OBSTAT Fl FMC_WP #7478, a5 A4 R e 10715 IR A M A% 0715 A
Ko MIETU P E IR, Rk T M AMD RE T AN ULAL, FMC_OBSTAT ZF {74+ 1
OBERR H¥4# 8 1, I ki 8N OXFF. ®Iw1iiets & 2-3. TEH:

® 2-3. ®wWFEH
Hht B LB
I T 22 A R Y
OXA5: ARy
Ox1fff f800 OB_SPC
- FROXASELOXCCZ AN RAR : ARG TRY"
OXCC: gl iR
Ox1fff {801 OB_SPC_N OB_SPCHME{H
F P 5@ SR T
[71: fRE
Ox1fff 802 OB_USER [6]: SRAM_PARITY_CHECK
0: fHHESRAMZHEARLLG
1: E{FHESRAMA R
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Hht R P B
[5]: VDDA _VISOR
0: ZAfEEVooalli s
1: fHEEVooali M2
[4]: BOOT1_n
0: BOOT1fif1
1: BOOT1f7#&0
[3]: fRE
[2]: NRST_STDBY
0: BB RPN U 7= A= AL A AR
1: B FEHUAS AT N AR 2 AN 2 7= A S AL
[1]: NnRST_DPSLP
0: WL E VR P8 M ARASE T 7= A 2 A7 T AN 1 N8 P R AR AE =X
1 U B VR AR A 2l 1 N IR MR AR ASE 2T AN 7= AR S AL
[0]: NWDG_SW
0: FEMFE )i B LA 1M e i 2
1: OB B A e i
Ox1fff f803 OB_USER_N OB_USER#Mi3{H
Ox1fff {804 OB_DATA[7:0] F P € AR AL 73017
Ox1fff f805 OB_DATA N[7:0] |OB_DATAXMIE )7 F|0fz
Ox1fff f806 OB_DATA[15:8] M/ 5 X a7 153817
Ox1fff f807 OB_DATA N[15:8] |OB_DATA*MZ{EI15F]81:
Ox1fff f808 OB_WPJ[7:0] TUERR IR LRI LI 7 3 OfL
Ox1fff f809 OB_WP_N[7:0] |OB_WP*M3{E K17 %]0hL
Ox1fff f80a OB_WP[15:8] TUEERR I FE LR AL 153 847
Ox1fff f80b OB_WP_N[15:8] |OB_WP#MI{E 1155817
2.3.11.  TUER/RERP

FMC ) T4 3/ G R CR 3 T i AT LABEL LE X TN A7 A7 2 I R AN o MEMC B OR3P 1) TR 47 T
BER BRI, BE A B TR HFMC_STAT 2 72 IWPERRAE L B 1. W SR WPERR/
BB 1 HERRIEAL Wik B 15k A8 REAH N (0 v kT, FMCHKHih A2 N 7 B 1 R 1% vh ke 5 AR CPUEE #L
Fict B 3 T 15 (1) OB_WP[15:0]4v7 9O R LA A BEAEN LA ORY DB o G SRAE I 10177 [X Sl
1T T TUHERRERAE, BT M INAZ A7 Gk 25 TURY ThRE AR e 8 1k . Mo I T 715 OB _WP A H 15¢
JHORY, 5 ZUKFMC_CTLF 17 2% OBRLD i B 180 R 48 & {7 K E N # OB_WPfi. Z# 2-4.
OB WP {5/ W (R5 77 7 it 1% B OB_WP[15:0] 27 17 8¢ T LA {547 B 46 77 «

£ 2-4. OB_WP A5 N AR

OB_WPfL PRy

OB_WPI0] 70~ T3
OB_WP[1] W4~ W7
OB_WP[2] h8 ~ 11
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OB_WPAL TR
OB_WPJ[14] 7156 ~ 7159
OB_WPJ[15] 7160 ~ 7163

2.3.12. RERY

FMCHEAE 1 — > 22 ORI T RER B LE TN A 1 ARVE O ACHS BB U7 90 o e D B AT DUR 7 3 fR4 B
PERNE A G S ARVE R P IOERAE . 2 R ARSI 5 N EL T =55

TRYIRE: ZHROB_SPCT T AIE FAMEE B B NOXASEA, WIAFATIRY . TAF iR AT i
T3 5P AT LA AT B AR U )

TRIFERL: M EOB_SPCT i MIE MAMI{E A KR T OXAS5AE0XxCC33 2 SMIAT RH, NIk,
TR AR . E N RERH ARSI T, IWSRAMEkboot loadert =, i
S, B EAEEE BRI AR 1L, I B R R R e 2 A R R R, W
B GBI 2 S BFMC_STAT 2 £ 24 IPGERRAZ A B 1. AR HAT RS T, P
Rl DAAT BV 1) 40 5K OB _SPC7 15 FI'e A A M {2 13 B HOXABSA, 3EAN TEAR 3,
A BEIAT — IR EAF PR R

RIS M BOB_SPCF i MIE MAMYE AHOXCC33, WIHAT = nlfrdr . 7EHEB
T, M\SRAMELboot loaderts =5 SR ¥ 1 25 11 o 3= N AT i B P ARES I BT A B AR EAT U 1]
I AN REMIERR, OB_SPCF i AI'E MAMBEARE b EmAL. Kk, R &E R HA N
w1, AR HO RGO R AT RS

HR: EEREPER T, flasht ATk EERIES .
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2.4, FMC &18%

FMCZHEHHE: 0x4002 2000

2.4.1. FRETFFEE (FMC_WS)

HidbA%:  0x00
HAifE: 0x0000 0030

A AR R AET (3211 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
‘ PGW ‘ TR ‘ PFEN ‘ 1R | WSCNT[2:0]

w w w
DL, B iR
31:16 N DARFEEALE
15 PGW INAEATfh o G P T T

0: NIFfHit#e 320 e
1: [NAFA7 kA 640 S FE

14:5 e WARFF AL

4 PFEN TRIAE
0: THEUKAE
1. THELfERE

3 e WIR R EALE

2:0 WSCNTI[2:0] SRR THE A48
WpEE LA,

000: AIGIN&ERRRE
001: HINIANSERRRE
010: HIn2MSARIRAS
011 ~111: f#§

2.4.2. R a 74 (FMC_KEY)

kWS :  0x04
SAME:  0x0000 0000

A AF A R B 7 (3247 ) V7 1]
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ KEY[31:16] ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ KEY[15:0] ‘
ALIBL I R FR R
31:0 KEY[31:0] FMC_CTLfR8 a7 17 5%
AL R S
GiROUEBIKEY[SL:0 KM FMC_CTLZ 1745
2.4.3. BT E RS 7% (FMC_OBKEY)
Huhbfm#%:  0x08
SAifE: 0x0000 0000
%A AT 4 R Aet% 7 (3241) 5 v
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ OBKEY[31:16] ’
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ OBKEY[15:0] ’
LIS 2K R
31:0 OBKEY[31:0] FMC_CTLIE I == A8 7 A7 3
XA R RS
B RE1H B OBKEY[31: 0] K4 FMC_ CTL 25 77 % H %6 T ¥ iy 2
2.4.4. REFHF2 (FMC_STAT)
Wik wFs:  0x0C
HEAifE: 0x0000 0000
%A AT R A (3240L) Ui ]
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 ‘ ENDF ’ WPERR ‘PGAERR’ PGERR ‘ fRE ‘ BUSY ’

rc_wl rc_wl rc_wl rc_wl r
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ALIBL I R FR R

316 R WIR R EALE

5 ENDF R SE AR BN

BAERRIIAT G, A B L. B AT DB S 1RIE 0% AL

4 WPERR PRI IGRFE R 4 R bR E AL
TEZARP T LTRSS B 1. ] LUl 5 1RiE01%
Ao

3 PGAERR YR FEXT T HE AR B AL

EDBUSE AN I i B 1. 4 v] LUBE B 1R E0%

2 PGERR AR R AR B AL
HIEEANOXFFFFHI N Lt AT A, sz e B 1. B nl LUEN S 1kE
0%z .

1 re AR AL

0 BUSY NAETC AR B AL

M INAF AR IEAEREATI, A E L. HEREL s A, AT HEEO,

2.4.5. #HI#FF4 (FMC_CTL)

Hihbfm#%:  0x10
HAi{E: 0x0000 0080

1% A7 7 RO BEF (324 ) 7 IR

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
fR# ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TRE IOBRLD‘ ENDIE I 1RH ‘ ERRIE ‘OBWEN‘ 1Red ‘ LK ‘ START‘ OBER ‘ OBPG ‘ 1RH | MER ‘ PER ‘ PG ‘
w w w w w w w w 2 w 12
DLIALIR, 2R i 3o
31:14 N4 DR FFE AL
13 OBRLD BT 15 BN AL
BB,
0: WHIEH
1. SREETIF Y EEER, HFE—IRRAEN
12 ENDIE PRAESE A h TE Re L
WpEE 18O,

0: JohEfF i
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11

10

TRE

ERRIE

OBWEN

(3

LK

START

OBER

OBPG

TRE

MER

PER

PG

1. (EREERAELE A P
IR R ALAE

Hx T T e REAL
AT E 1800,
0: Johd b=k
1. (EREEHIR T

eI HE R i AL A BE L

MIEHRF 5B ANFMC_OBKEY &7 /7 5%, IbA7 i B 1. B vl PLBR 150,

W IRFFEALAA

BIFMC_CTLZF 85 &AL

HIEHIIFF S5 NFMC_KEY %5 74, LAz g0, BLArml Bkt B,

RILHEBR AT 2 FIFMCAHL

BB LGRROEHE R G2 FIFMC. UBUSYABIEO)S, A4 i ¢Fi50.

BV SRR E TR S DA
A E 1RO,

0: TfEH

1: IR a2

I AR iy 2L
ek E LA,

0: TfEH

1: W w4

WA ARR R BLAE

F AP bR & r
WpEE LA,

0: TGfEH

1. FAGEHUE R4

F AR DT R A AL
A E 1RO,

0: TfEH

1. EAFHEHTERR G4

FAF R o 2oL
WpEE 1RO

0: TGfEH

1. EAfFERTE G 4
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2.4.6. Hut %5775 (FMC_ADDR)
Wik fw#%: 0x14
EAifE: 0x0000 0000
1% F A RO BEE (3241 ) V7 17
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ ADDR([31:16]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ ADDRJ[15:0]
AL IR 2K R
31:0 ADDR[31:0] TN A7 4 Hhuhk 7
WA B AL
ADDRA & [N A7 #EBR i 2 bk«
2.4.7. B F RS FHFE (FMC_OBSTAT)
Mok fmFs: 0x1C
FAE:  OXXXXX XX0X
1% AT 4 R At 7 (3241) 5 v
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
OB_DATA[15:0] ’
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
OB_USER([7:0] fRe PLEVEL[1:0] ‘ OBERR ’
AR £ FR iR
31:16 OB_DATA[15:0] RGN G RATIE T E )OB_DATA[15:0]&#8 4
15:8 OB_USER[7:0] RAFN G RAFET T OB_USER T
7:3 fREE DR R AL
2:1 PLEVEL[1:0] ZARIP R
00: iR
01: Ry
11: iR
0 OBERR T R L

T A S MDA UL EC S B B AE AR B L, I HI T 5 4R E NOXFF
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2.4.8. SRy FE (FMC_WP)
HihtfwFs:  0x20
HAifE:  0x0000 XXXX
LT Ay A REAE (3241 ) Ui 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
‘ OB_WP[15:0]
BL/RrIR 2 R
31:16 N DR FFEAE
15:0 OB_WP[15:0] RA BN G RAFE T I OB_WP[15:0]#6 5
0: fRIER
1: RIRF
2.4.9. 7= ID & 473 (FMC_PID)
Hihbfw#%:  0x100
HAE:  OXXXXX XXXX
%A AT A RRIE (3217 ) Ui ]
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PID[31:16]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PID[15:0]
BLIBLIR 2 R
31:0 PID[31:0] FE R B ID 27 A7 2%
AT AN H i

FRRIREEAIR A AR, LTS R P R AR
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3.

3.1.

3.2.

3.3.

HIFEEETT (PMU)

fEif

IhFER T2 GD32E23x R 417 iy Lb i B [ j . — o AR BB e iR (i T — Rl Bt
it R ARASE 2, VA% P I AR ASE R AR AT 3 o ax S 5 B /D F R e, HLAEEA N FH A /7 T AYE CPU
IEAT I (A EESR . FE AN DD RE A I R RS T . W &3-1. AR BEETTR,
GD32E23x #41| # % H = ANH Ik, H5Voo / Vooalk, 1.2VIBAI& 15 . Voo / Vooalsk H HL
BHEALH . PEVop / Vooald R N T —/NLDO, FRAN1.2VIgAtd . 4018 i Voo - IRALH

FERHE

ANEYESE: B8, Voo / Vool A1, 2V HE YR s

=P A BRARAR S R R R ARAR SO A LA

NFHEHE A58 (LDO) $24E1.2VHL IS

PRALCH AT (LVD) 25 A T BT 1€ 1R RN R A L o T el s
LDOf i f I H T 15 26

ThEe vt i

BPB3-1. AR T PMU AR G r Y5 Y R 45 I HE IR
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B3-1. EJRISREN
Voo % ______________ T"""__h"f"""j}”yg@g Backup Domain
1 3.3V ’ LXTAL H BPOR ‘
PAO
F;%l: Eﬂ WKUPX WKUPR RTC ‘ ’ BKP PAD‘
PB15
NRST Eﬂ WKUPN 'é'\_I/]E
WLPE Tyl corexzs |
’ HXTAL ‘ ’POR/PDR‘ ’ LDO F_Jlfzild ’ AHB IPs ‘ ’ APB IPs ‘
Voo Domain . 1.2V Domain
Vooa DOomain
33 ’ IRC8M H IRC40K H ADC ‘
VbbA Ez]»*;*
’ IRC28M H PLLs H LVD ‘
LVD: {2 LDO: HL R T# BPOR: # ik b5 fr
POR: LHEf: PDR: fHEAL
R GD32E231 K%, JTLPCIL3HFIWKUPLI)fHE .
3.3.1. FEL Y A A 3

LY 2% 03 45 FH Voo it FL, 2R 5 F Veak B i it i, 2 &M IS RTC CSER IR . LXTAL (fik
AN AR 2%, BPOR (%448 o E A7), LLEPC13EPC153£3/PAD (GD32E231%
BITEPCA3JED .

AR R AT PR HE A O b B A A R R AL TEVeaiE B 564 LHET, BPOR(E S
SR B A AT AR . N A AT LS ¥ B RCU_BDCTL A 17 4 BKPRST A7 8 fith /2 4% 47342
BB .

RTCH I Bl 7T LUK N #ERCHR % 2% (IRCA0K) ERARE M8 i AR % 2% (LXTAL), Bk
AN AR 2 (HXTAL) B 8h3250 4. fEiBitWFI/ WFESE 43 N8 B2 [T, Cortex®-
M23 75 Z2 8 ik RTC 27 A7 25 15 B U 14D k] e By 1) 5 Jd FH B Dy 8, DASEIRTC 7 B 25 e i 44
HNE R — R A2 5, M2l IR (a5 T (e BERS (B T RCRT, RTCHKME % % . RTC
(VI B AR AT LE SR BT 8 (RTC) KAk .

A A Vool i (VeakiZEEEZE Vop) I, PLNIhEER
B PC130LMEANMEI/ O ERTCINRESI I (2 W.3E8/816F (RTC) )
B PCl4AIPC157] LLYE @I / O BLLXTAL IR 5] .

¥EE: GD32E231 &% LPC13. HTPCI3EPC153| MY Al /MR, Fb{PC13E
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3.3.2.

PC15/IGPIO 1 78 5 AR U, I AR )38 AN RE R ik 2MHz (8¢ K 1 3 A30pF)

Voo / Vopa HLYRI

Vob / Vopa /83 Voo A1 Vooa 5 #84r. Voo AT HXTAL (EE AN AR %), LDO

(R 2%, POR / PDR (_FH/FHEAD). FWDGT (LA 1M 85) Fkk PC13.
PC14 F1 PC15 Z 4T PAD 2% . Vooa i8£045 ADC (AD ¥3:2%). IRC8M (P3k 8M RC
PR #e). IRC28M (PN 28M RC #E#%2%). IRC40K (A% 40KHz RC #RE#%#%) PLLs (8t
) MLVD (RAHERNE) 5.

Vo I,

N 1.2V AR LDO G 4%), HEAJEREFERE. 7T DARECE A =R AR 1) AR IR
A BFEREIRE (B4R IREEIEIRBE (AR BRIIFRIRE) MR IR

.

POR / PDR ( b/ EE ) BB Voo / Vooa H7E B R AR T 55 2 BE A P24 IR 2 AL(E
TR I A EEANE . POR HLES AN Voo flEFiL L, PDR FEEE AN Voo £ Vopa
BEr k. A&3-2. L&A ERNREET /R T iR EFEEAE S Z KR, Veor R
71~ b E AT R BRI PR, M FRAB 298 1,71V, Veor 7 $3 FEL AT IR BRME L K, SR 240 1.67V.
IR LR Viyst [HZ09 40mV.

HER: QU BER Vooa FUE R T46T Voo, AT LS 0L 5071 %7 77 4 OB_USER
fir VDDA_VISOR, %M PDR HiESEHLI Vooa MEAL &% LLIENDIFE -

E3-2. LH/EBEAMEEE

A
Voo/Vopa

VPor

VPDR

\

RIFE AL (R RTPHE)

Vopa 33

LVD 1Rl Voo / Vooa Hb F AL 2 AR T FE A U BB, 12 B 1 PR 4% 1) 25 A7 2
(PMU_CTL) 1) LVDT[2:0)7 47 B & - LVD it LVDEN BALERE, 7T B EIRS TR
(PMU_CS) () LVDF i~ KRS 2SI, ZF RS EXTI M 16 4,
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A LLIEE B B EXTI % 16 =AM R ) ikt &F3-3. LVD FEREER 7~ T Voo / Vooa fit
FLHL AT LVD i 5 5 oCR . (LVD HIlE S48 T EXTI 28 16 26 B el SRRt ED .
JB/% EEH—S Vhyst 157‘] 100mV.
&3-3. LVDREHKTEE

4 Voo/Vopa
LVD B
t=
LVD ¥

— kU, BT EEK H Voo i, TR 2 AL S B Vooa i . 8 T 1R ADC G ks
B, N Vooa MUz AT (R F B R B TE 47 A4S I . NBE SRR 7S, Vopa dH I AN H S E
B2 E Voo, FHPN Vssa i RFE HEEIEE S Vsso BN, 10H Vopa A1 Voo ANEH, Vopa Zi 5
T Voo, HEZEA 0.3V,

3.3.3. 1.2V HER
FHEIHEFECortex®-M23 N %184, AHB / APBAM% . &3 H1Vop / Vopald [ APBHE 145,
M1.2VHEE FHJE, PORKGE1.2VE =4 —ANEA P 5, EA5Er)E, Btk NTE e M4
3, e BRI EIAL, 25— BHFATWFIBRWFE S 4, #&EH N ZE AR, T
T FEMNE, AL ES T LAUEH,

3.3.4. 28 AR,

RAGN IR EAL S, GD32E23x MCUAL T4 Th etk A H syt 4> 5 Ab T RS . S
BARKIThRER T VEA - 8 RS 8 (HCLK, PCLK1, PCLK2), & [ AR A% FH i S5 i i e 5
IHIFPMU_CTLZ 745 [FILDOVS KL B LDO¥i th Hi . . LDOVS R fEPLLIC G L T~ A4 AT LA
FeE . thAh, e T DUSE I SR I THAE, B 12 AR AR S, 2R P B AR AN AR AL ASE 2

FEERRAR 3

HEAR AR 20 5 Cortex®-M231¥ SLEEPIN G xUAH X B o 7EFEARAE LT, A 5K ] Cortex®-M23 ) i 4 o
N NHEIRAE R, HZERRCortex®-M23 R 44z i % 47 4 7 ISLEEPDEEPA, FE#AT—%%
WFIEWFE$& 4RI AT o d SR AR AR =02 i PATWF IR A E N1, AT A h o] LA i 2R 55
1 SR AR A R 8 S AT WFE SR 2 E IR, A fr] e i =542 m] LARG R 22 45 (i 5L SEVONPEND
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N, AR ST LA R 40, 1525 Cortex®-M23B AR F M) . BT B TR AE#E NEIR H i
ARG TR], AR T G A I (] 7 R

M4 Cortex®-M23HSCR ( & Gi 4% il 2717 2% ) HISLEEPONEXITAZ, 5 7 Fift i AR 33 A AL 1] 7T 3k«

B Sleep-now: WIRSLEEPONEXITHR#IEE, —HHATWFIEIWFETE <, MCUILED I A
ARAR 2

B Sleep-on-exit: WIRSLEEPONEXITA# B AL, 245Gt MIRARME Jo 2% (1) 7 b BEAE 1y 25 T
i, MCUSZRIHE A BEHR B .

R REIREN

RFEHEIR B 5 Cortex®-M23 [¥) SLEEPDEEP #ZUHI X M o {EIAFEHEIRFLA R, 1.2V kA
FrA I Bh 45, IRC8M. IRC28M. HXTAL A PLLs t 4 # 4% . SRAM Fl 2577 4% 1)
AR . H4E PMU_CTL 22251 LDOLP AL, w45 LDO TAEAE IE 1 e
R HEANTR B MEIRAE 2 /T, 26k Cortex®-M23 R 445 27 /743 ) SLEEPDEEP fi &
1, FiiERER PMU_CTL /785 STBMOD 17, #RJ53HAT WFI 5L WFE $i§ 4 Bl ] 338 A\ 7 FE HEAR
R R AR AR 2 AT WFI B2 RENT, ALK H EXTI A W7 AT LK 2 G0 R 4 e
MRS QA e i, G SRR RASE 2 B BT WFE 84 3ENH, EfRE EXTI FIF4RT LU &
45 TR FE R AR A 2 P e iR (4 5 SEVONPEND 4 1, ARk EXTI o W ol Anefig 245,
5% Cortex®-M23 FiARF M) . NIE H iR B RIS U, IRC8M #idk FhE N R Gk Bh o 157E
o, R LDO TAEFEARIHFEMER, - n B 5 A0 4 M ) AL BT BT [

R N TR NIRFEREIRIE G, FrA EXTI & LIRS (FE EXTI_PD i fdH) M
FARAN AR ENL LT IEANL, 575 Z5-3. EXTI AR, BN, T2/ Emk i i B R AR AR =X
HEN ISR T AREEHAT T I AIREFT

U

R FE T Cortex®-M23 ) SLEEPDEEP #5x0se Bl . AERFHLBER, AN 1.2V 34
f1bftes, [ LDO Afu$E IRC8M. IRC28M. HXTAL H1 PLL th£x# el #EAFHLAE R
i, %64 Cortex®-M23 R4faiil % /74411 SLEEPDEEP A& 1, H¥ PMU_CTL #7441
STBMOD 17 & 1, FiEkk PMU_CS ZF 7451 WUF 47, SRJ54#4T WFI 8t WFE $§4, R4t
AR, PMU_CS %4745 1) STBF ARA&A RN MCU 275 8k Nl B . RipLi A
PUASMGEEYR, SR NRST 51 MAEEE AL, RTC [Meh/mf MR N, FWDGT &4,
WKUP 51 I E T AU T LUK BRI ThAE, (HRRERE [ 554, — BIEARHL
Bz, SRAM il 1.2V HLJEIK AT A2 N A Rk . IBHANUERT, SkE RS, &
fir2 J& Cortex®-M23 # M 0x00000000 HutikIF 4544475 24 CHY

R3-1. TR

B R TR B RERR Febl

1. SEH 1.2V HJEIR
X b P 1. KM 1.2V BRI AL

iR S FH CPU Itk L 2. KMl IRC8M,
2. %M IRC8M. IRC28M.
IRC28M. HXTAL F1 PLL

HXTAL A1 PLL

LDO R#& JHE QEFFERZD  JHE QEF IR s K KM
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R BEEHR VR EERER APl
FEREEO
SLEEPDEEP =1 SLEEPDEEP =1
BRE SLEEPDEEP =0
STBMOD =0 STBMOD = 1, WURST=1
BAIES WFI &%, WFE WFI 5{ WFE WFI 5§ WFE
im WEILHEN, T
A A WA BT WEL N, K E EXTI
] v B 45 T G e 1. NRST 5|
. ) A AR D AT e s 7 S
il WFE #EN, 2. WKUP 5|
Mg ) WFE # A, kH EXTI {E X
AT (5 3. FWDGT Efr
{aT#ik (8 SEVONPEND=1
SEVONPEND=1 i ft S T 4, RTC
S[H 5]
W) ey g i
IRC8M M i e [
MR FEIR ¥ iR LDO b TR IhFER K, L HFEF
FHE LDO g I ]

ER: AT, BT RESET 51, FCE A RTC IhREM PC13, HI{E LXTAL MR 51
) PC14 1 PC15, fHAER WKUP 5], HABFTA |/ O #AT mH A&,
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3.4. PMU &7
PMU FHili: 0x4000 7000
3.4.1. BHIFER (PMU_CTL)
bk {w#%: 0x00
SAI{E: 0x0000 4000 (M A5 HUAR A MR J5 A7)
Za A n] LUz (1607) 8 (32670) 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
‘ LDOVS[1:0] fREE ‘BKPWEN‘ LVDT[2:0] ‘ LVDEN ‘STBRST ‘ WURST ’STBMOD‘ LDOLP ’
rs w w w rc_wil rc_wl w w
ALiTRE Z Eiiip)
31:16 fRE AR FFEALE
15:14 LDOVS[1:0] EFELDOH H
TEPLLIC PR, IXsbfy i bicE .
00: {f¥ (LDO%H & H B
01: LDO%i =i R
1x: LDO% ik EBI
13:9 1R U ARFEFEALE -
8 BKPWEN ISR
0: ZEIEXT &Ik 3 A7 2% 15 Vi )
1: U &AM S Ui
B2 JG, AT 2 IR 25 A 28 10 5 U7 M AR 2 1k . UnFs o A I A A B (5 5
W, WAEIZEL.
7:5 LVDT[2:0] I BT AG U 2% B (1
000: 2.1V
001: 2.3V
010: 2.4V
011: 2.6V
100: 2.7V
101: 2.9V
110: 3.0V
111: 3.1V
4 LVDEN B H R AS N 2% 45 i

0: RPN HL AR I &%
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1: TFEMCH Rl Es
ER: HSYSCFG_CFG2# 47 %% L ILVD_LOCK{ # & 1, LVDENAILVDT[2:0]{¥
CIo

3 STBRST s £ B AL
0: JER
1: SRR E
BN, GRZIRIEO,

2 WURST M B 75 AL
0: JCHZ
1. BA7PRER AR &
B, UHZIRIEI0,

1 STBMOD FEAUAE S
0: 4Cortex®-M23j# ASLEEPDEEPHLTUN, G5k A4 & MR AR =X,
1: *4Cortex®-M23j# ASLEEPDEEPHI N, ARGk NI,

0 LDOLP LDOfIK Th#ER
0: HRGHNIFEMERAEAN, LDOJIIES TAF
1. BRGHNREERB N, LDOM NMETIHFEREE A
R TEREEARENT, AR AT BE LTS IRCBMET Bk fif— L8 TAF . 7EIXFhi
BT, WRLDOIEA FRIIFERI, LDO% H 3 MRIIFERL DI B 1EH TAERE,
FRFFIES TAER, BRI TAEEEE.

3.4.2. HIRIEHIARESF 72 (PMU_CS)

GD32E230xx =5

Motk fmFe: O0x04
HAi{li: 0x0000 0000 M\ FFHIARE M fE fig AN A7)

ZAARA A A (1660 87 (321D Vi,

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

‘ 1RE |
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MR . B TWKUPS| IS A A 3, WKUPS| IS P S B0 B N T hiiiet. 24
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4. AL AT (RCU)

4.1. ShEHBETT (RCTL)

4.1.1. &
GD32E23x & i 4% = i frfasthl: IR AL, REE MR & MRE . BIEE R RN
WERL, RN E AR T &R TE R %. B 7 SW-DPESISA& MR, REE4E
7 Rb B PR RIS IPER Sy . RIS SR R X IR, AT AN RIS 5. B PER S o
R . BT B SR R S iy

4.1.2. TheEHd
=R B=X DA

MUAURF e — AR, FAERIEE A 1. AR ELR (POR/PDREND): 2. AAFHLEL
QbR a5 iy A R AL A AR AR . IR R AL AL T F AR A A bR 1 % i, FIEER A 9K
FAHRG N ELDO BRI AEHE % 4F 2 1. 2VIE k4% GD32E23x™ iy, YR & A7 it -4 48
NTER e BARLN DV A ] 58 A5 A7 45 Bk 5 11 11E0X0000_0004 -

RGRM
RN ME—FE, P E ARG R

HIEE L. (POWER_RSTn) ;

MRS IR (NRST) 5

WO e 255 (WWDGT_RSTn) ;

ST A I 2 B A&l (FWDGT_RSTN)

Cortex®-M23 1) H I B FH A A7 4% 1 5 A7 2 HH I SYSRESETREQA & ‘1’

(SW_RSTn) ;

Ak ET S E A (OBL_RSTN) ;

B AT AFLSNRST_STDBY K B N0, I H#t AR HLE A (OB_STDBY_RSTn);
B Pk A AT B nRST_DPSLP & B N0, JF H #3F N IF & R HR S 2w
(OB_DPSLP_RSTn) .

5 1 SW-DPE il e Mt ik, RS ADRK AL AL FLE: N AZ RIS BEIP A7)«
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B 4-1. RGEE AR

NRST !

min 20 us
pulse [——® System Reset

FWDGT_RSTiA—
- generator

SW_RSTn
OB_STDBY_RSTn

OB_DPSLP_RSTn
OBL_RSTn

EHrEE AL

MU RSz —RAR, PAERRIERE N 1. BB & I A I BKPRSTAL N
2. Fh IR BB AL (VooEH B,

4.2. mepEHl e (CCTL)

4.2.1. fai /v

Bzl eI AL T — RIVICR AR B I RE, AR — AN E8M RCHR 4 & (IRCBMD | —
ANP28M RCHR Z #s 8l (IRC28MD « — /MM 8 i AR IR 5 2 T 8 (HXTAL)  — AN
IERCHR % #5155 (IRCA0K)  — AMAMEIC IS 55 AR 4% 37 8 I8 (LXTALD - —MAHPA (PLLD |
—ANHXTALB B R ALAR « PER T AI2% I 22 26 55 P #48 R0T B o 348 3 PRI

AHB. APBFICortex®-M23ff £ #{J5 H R4t 8 (CK_SYS) , RGN B HIH £ NIRCEM.
HXTALEPLL. REGH8h B RIE AT IR v DUA B 72MHz . A7 |10 58 I 4% 18 I 25 5 Al
SRR (IRC40K) , SERFISF (RTC) f#HHIRC40K. LXTALEXHXTAL/32/E N 4hiE .

69



2

GigaDevice

GD32E23x H FFiit

4.2.2.

Bj4-2. ot

cK_I2s
(to 12S)

CK_FMC
SCS[L:0] FMC enable } >
(by hardware) (to FMC)

CK_IRC8M q HCLK _
00 AHB enable (to AHB bus,Cortex-M23,SRAM,DMA)
8 MHz 1 CK_CST
RCSM 2 *234 | o pLL 10 |_cKsvs Pr;"éila CK_AHB 8 - -
72 MHz ma. o512 |72 MHz max L (to Cortex-M23 SysTick) o
FCLK. -
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TIMER2,5,13
if(APB1 prescaler = 1)
132 MHe B h;:lo;k a1 CK_TIMERx
HXTAL .. onitor else TIMERx
+[APB1 prescaler/2] | enable 10 TIMER2,5,13
CK_HXTAL
APBL CK_APB1
$—  Prescaler PCLK1
[ 32 Hu +1,2,4,8,16 72 MHz max 1o APBL perpherale

pheral enable
32.768 KHz . CK_RTC . TIMER0,14,15,16
IXTAL if(APB2 prescaler = 1)
(0 RTC) S a1 CK_TIMERX
else TIMERX
ho enable to TIMER0,14,15,16

+[APB2 prescaler/2]

0 Kt RTCSRC[L:0] CK_FWDGT B2 K aoB2
IRC40K $——  Prescaler = PCLK2
(1o FWDGT) £1,2,4,8,16 72 MHz max 0 APB2 perpherls
CKOUTSEL[2:0] Peripheral enable
o CK_IRCB
————— ck_Rc2sMm CK_LXTAL CK_USARTO
———— CK_IRC40K to USARTO
I}g= CcK_ouT 24128 ———— cK_XTAL
———— ck_svs
| CK_IRC8M
CK_HXTAL
CKOUTDIV[2:0] oK PLL 28 s

IRC28M

ADC
L1 Prescaler
+2,46,8

ADC
Prescaler
3579

T3 s il CARC EAHB . APB2FRIAPBLIB (1IN 414715 . AHB. APB2FIAPB LIS, 1) f5: ey i B4 R
S HINT2MHzZ. 72MHZF172MHz. RCUiEITAHBIR 4 (HCLK) 840455 /F uCortex % 4t & i
#5 (SysTick) HIAMRIS £ 8 id % SysTickdz fill SRS A A7 IR S, rEE LARR #hEiCortex
(HCLK) £ {E A SysTick £

7EGD32E23x7% i HADCHY £ HAPB2I 41422, 4. 6. 80 4ok HAHBI £#14:3. 5. 7. 94340
B IRC28MEKIRC28M/21 13545, ‘BA 1 /&l il & B il B %7 %2 (RCU_CFG2) JADCSELfL
KIEFEADCH #1 R . USARTORIR £ AT DUEFEIRCBME £ LXTALR &1, RGiR £ ELAPB2
WHd, @ B R E 742 (RCU_CFG2) [JUSARTOSELf: Fik#.

RTCH B AT LA BELXTAL 48 . IRCAOKI & B HXTAL 44324345, i8I 1 B & M i i 25 17
# (RCU_BDCTL) JRTCSRCH7IH Ak #.

FWDGTH %0 m] PLUEFRIRCAOKAS %, MFWDGT /A 3 s il g £ .
WIRAPBI B3 A R ECNL, €I 25 IR B A2 5 T 7E AHB S 2R AR — 85, &), 52 i 4 I
PHATR AL WA S HAE I APB SRR 1 2145 .

BRI

B 4332 MHzAME E AR 4 (HXTAL)

B 8 MHzA ¥ E#ERCIRZ 2  (IRC8M)
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AZI32MHzZ AR a5 7] 9 Z GE S SRS T O S I o A R S AR ) B MR AEE S P A
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HXTAL &4 AT DL i 15 B I 425 ) 25 77 28 RCU_CTLOMIHXTALENAL K 5 shak e A, 720 fh 4%
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AEARL R W, FEIX — s b, HXTALR 8] DA B AR RS0 B el PLLA N B

Hri B 42 1 27 77 28 RCU_CTLOMIHXTALBPSHIHXTALENA B 1" 1] LA R B A0 i 55 e
CK_HXTALZ:T BX 5O SCINE Bl (1) 41 8

RHENHEMHz RCIREZ 2014 (IRC8M)

i N H8MHz RCHR % 23 #h, TIFKIRCBMIS £, 4 8MHzIW [ e A%, ##% L j5CPUSK
IR I B 2 IRCBMHT 8 . IRC8M RCHR % &5 A& 15 75 /N 75 BLATA SR 85 LRI 25 1 R 44t
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WRHXTALEGE PLLE RGN BRI, 9 1 i KRR el 22 G R FE R IRAB R B I T, &R 48
R e HERABS A 265 MG I A P BEE A7F 5 1| IR CBMIRT B 41 0 R eI o
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PLLAT LA i 13 B I b2 1) 25 772 280 (RCU_CTLO) HHIPLLENAG 3 5 ShAI SC B o INF s sl 27
F#RCU_CTLOH FIPLLSTBAL I k8 /R PLLI B & B R 5E o i Bh A 7 25 A7 23 RCU_INT R
BIAR R F T BE A PLLSTBIE# B 17, 7EPLLEEAE LG, Bt — .

A #28MHz RCHR % 2508 (IRC28M)
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IRC28M ] LLIE i ¥ B i #4241 25 77 %81 (RCU_CTL1) HJIRC28MENMNL# 2 5 F1 5 ] o b4
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rF 7 25 77 S RCU_INT o (A B P 5 BEAZIRC28MSTBIE# &1, #EIRC28MAZE LU, ¥~
A=Al
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LXTAL i 4 /& — 4~ 32. 76 8K Hz IR A1 it 1A B W B i IR 8 o " DAy S B e FRL B R A — /MK T
FE FLKS 0 AR BT B0 o LXTALBS B mT DLIE I % B % 4 383 il %5 /72 %% (RCU_BDCTL) 1)
LXTALEN AL 5 20 F5C [ o & 4 3850 4% i) 75 47 28 RCU_BDCTL 1 [ LXTALSTB 7 F >k 48 7~
LXTALI g2 5 A4 5E o 0 SR o 7 25 77 28 RCU_INT H f AR 2 B4 BE A7 LXTALSTBIE 4 B
1", TELXTALRRE LG, #r=A—A i,

B 5 42 1 25 /7 28 RCU_BDCTLILXTALBPS FILXTALENA B 1" A] LA 35 A1 35 i) b 527 ¢ A
o CK_LXTALS#F|OSC32INE LAt 55 5 — 2.

EE N FRCHRZ 2 AT8F (IRC40K)

IRC40K RCHE % #s i 0 — MK T FERT BH IR I A 2, BB B8R K 2940 kHz, NSLE
IH 72 I S A0 S I A o AL b . IRCAOKHR AR A (I 4, DR 75 B AD B Atk
IRCA0K RCHR % # AT LA 1 15 B 4% il AR A F5 47 28 RCU_RSTSCKH! [FIRCA0KEN L % J5 2 Al
K. FEHIPRAE A7 #RCU_RSTSCKH [{IIRC40KSTBA7 Hl K 45 7~ IRCAOKI 4 /& 15 U A2 52 .
T SR e BB 23 A7 A RCU_INT HR R AH B o 7 4 e 67 IRCAOK STBIEH 17, fEIRCA0K & LAS
B tE— il

REGmRBE (CK_SYS) %

RGEEAE, IRCBMI By RGBSR I B I B 27 £ 4 RCU_CFGOH [1) R G 4 A
P SCSH] LAY R Ge i B Y5 N HXTALERPLL . 24 SCSHIME AR, 28 48 4 45 FH JiR S () ) e
TRARBHEAT H B3 00 B R B R e o 24— AN B E B B 0@ PLLIE AR A R GU B,
AR REAAT 1.

HXTALESSHHEREAS (CKMD

P B A 37 1) 25 A7 AS RCU_CTLOH (HXTALR B WAL A7 CKMEN, HXTAL ] DL g A 4 1
PIIRE . Z D Re L IAEHXTALR 2 1838 76 B 5 ff e, FEHXTALIF 1L /251 — B B HXTAL
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Wk, HXTAL¥ EHshpkdil, el 2572 RCU_INT F IHXTALR 44 BH ZE45 &AL CKMIF £
BE, FPAEHXTALMBESE A . XA 5| % ) A W Fl Cortex-M23 KIS AT B il FH W AH I . 4R
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shEE Ik,
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000 T
001 CK_IRC28M
010 CK_IRC40K
011 CK_LXTAL
100 CK_SYS
101 CK_IRC8M
110 CK_HXTAL
11 CK_PLL 5§ CK_PLL/2

LA B e A B 2 7 AsRCU_CFGOICKOUTDIV[2:0167, 1 LUKt sk s Le gl 70 45, 3F
M FKCK_OUTHIE .

TR B M AR X B 42 )

MMCUTAETE IR E HEARAE U, USARTOREMEEEMCU, HI$E2 CATHI B 80 & HLXTALR 448
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1 B USARTOR 41 R IRC8MIN £t I B TAEEIR L BRI X, ‘E A 14 Bt /1T 8 5% A IRC8MIKS
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) FL IR

R 4-2. BEEERENT B R RER
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00 1.0
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RCUZhlE: 0x4002 1000
4.3.1. BHHEER 0 (RCU_CTLO)
bk {w#%: 0x00
HAE: 0x0000 XX83 XK A E Lo
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HXTALB |HXTALST | HXTALE
R PLLSTB PLLEN 1R CKMEN
PS B N
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IRC8MST
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B
ALIREI, Z £
31:26 fRE AR FFEALE -
25 PLLSTB PLLA &2 € b B2
TR B 1 R AR R PLLS I B2 WA e 5
0: PLL¥&fasE
1. PLLE&E
24 PLLEN PLLf§RE
B BALERE L. a0 FPLLI SR N 28 Goi b i IR 1% 7 R RE B AT o 338 NI B BRI
B A 2 I A B A .
0: PLL# <M
1. PLL#ITIF
23:20 FREE DR ALY
19 CKMEN HXTALRS & WAL e
0: Z51F4MH4 ~ 32 MHz SR ATRY 8% (HXTAL) I8 A2
1: fFRESNIA ~ 32 MHz kiR % (HXTAL) B 4P AL 2S
LIFEAE I BIHXTALR h— B8 B AR B S IR, P EBEE (1 Dl R Seit 4 2
IRC8M RCHf#f. KB RARGN BT E LT Uk AMNBEAL, EHEEN, )
175 CKMIFAT .
VER: MEEHXTALR B MAS DU, B4 A HI46 IRCBMENIR A, H 3 #ifE
IRC8MH 44 .
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TRE
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TEPE B 1R IR R HXTALIR 5 45 I B B TR AR E A H
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BB 1 8E 0 R HXTAL 8438 PLLE NI B0 E N R GE 8, 2L A REW B AL,
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0: ZEILAMERA ~ 32 MHz AR 2%
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S A{E: 0x0000 0000
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‘ ADCPSC[1:0] l

APB2PSC[2:0]
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|

SCSS[1:0]
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w

(ALVRE

w
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rw

r

w
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30:28

27
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PLLDV

CKOUTDIV[2:0]

PLLMF[4]

CKOUTSEL[2:0]

TR

PLLMF[3:0]

CK_PLL 18244k FH{ECK_OUT
0: CK_PLL 2404 f{ECK_OUT
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001:
010:
011:
100:
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110:
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CK_OUT 2734
CK_OUT 4734
CK_OUT 8734
CK_OUT 16434
CK_OUT 32434
CK_OUT 64734
CK_OUT 128434

PLLMFAz 38 ¥4 4

JRCU_CFGOM]21:18%%

CK_OUTH} #hR % %
BB BTEE .

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

BOA I Bk

VEFE P H28M RCHR; 28 I 4o
VEFE I 40K RCHE T 28I
B TR 5 % i

P R G B

VR P 8M RCHIR T 2 i 4
3B AIS TR 5 A

i T-PLLDVE# (CK_PLL/2) B{CK_PLL

WA R R AAE

PLLAZHA T
A IX A A FERCU_CFGORI27 A e ff 5E PLLAE SR F .

00000: (PLLE#HE x 2)
00001: (PLLE#HE x3)
00010: (PLLE#HE x 4)
00011: (PLLE#HE x5)
00100: (PLLE#E x 6)
00101: (PLLEJ#HE x7)
00110: (PLLE#HE x 8)
00111: (PLLE#HE x9)
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01000: (PLLEHE x 10)
01001: (PLLEHEME x 11)
01010: (PLLEHE x 12)
01011: (PLLEHME x 13)
01100: (PLLEHME x 14)
01101: (PLLEHE x 15)
01110: (PLLEHE x 16)
01111: (PLLEHE x 16)
10000: (PLLEFEPJR x 17D
10001: (PLLEFEPJR x 18)
10010: (PLLAEFEPJR x 19)
10011: (PLLAEFEFJE x 20
10100: (PLLAHHE x 21)
10101: (PLLAEF&PJE x 22)
10110: (PLLAEFEFJE x 23)
10111: (PLLAEFEFJE x 24)
11000: (PLLAHE x 25)
11001: (PLLAEFEPJE x 26)
11010: (PLLEFEFJE x 27D
11011: (PLLAEFEPJE x 28)
11100: (PLLAEFEFJE x 29)
11101: (PLLAEFEFJE x 30D
11110: (PLLIE#HJE x 31)
11111:  (PLLAEFEPJE x 32)
R PLL R A R d 72MHzZ.

17 PLLPREDV HXTALIENPLLEIN » AL 58 B L E %7 7481 (RCU_CFGL1) HHJPREDV[O]f &
—FEf]. 2F#ERCU_CFG1HIPREDVALHH
H R B ABE O A B A 40U, 4 /EPLLE NI B o
0: EFEHXTALK %
1: EFEHXTAL =445

16 PLLSEL PLLA S 55
BB 1EIE ORI M PLLE #hR
0: EFEIRC8M 44 PLLI £
1: EFFHXTAL (RCU_CFG1Z7 4728 MIPLLPRESELA) APLLAS &

15:14 ADCPSC[1:0] ADCH} 8 1l S 2

WS = AEFERCU_CFG2(1310 K 52 ADCIN 4 43 4 o
BAFBEOMEL.

000: EFAPB2I #2454

001: iEFAPB2I #4454

010: EFAPB2I #1644

011: iEFFAPB2I #1844

100: &FFAHBIN 4354
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13:11

10:8

74

3.2

1:0

APB2PSC[2:0]

APB1PSC[2:0]

AHBPSC[3:0]

SCSS[1:0]

SCS[1:0]

101: HEFAHB 45534
110: HEBFAHBE 47534
111: HEFAHBH 419534

APB2TR /M i £

BRPE B LR Ok 42 il APB 2 1 43 AR -
Oxx: EFEAHBH R 345

100: EFEAHBHT 82545

101: EFEAHBHF 84555

110: EFEAHBH £85I

111: EFEAHBHBI165 47

APBLTI /A3

R AN R A% I APB A B B 4 AR
Oxx: EFEAHBI AR 245

100: EFFAHBR#H24) 4

101: EFAHBI #1147y
110: E&FAHBI #1187y
111: EFAHBIF 16445

B
B

AHBTIZ ik £

WAV B RS Bk SR A il AHBIST 4 23 B3 IR 7
Oxxx: HEFFCK_SYS RGP A4
1000: #%$ECK_SYSHRZin 4244
1001: #%3ECK_SYSHRZim 4454
1010: #%$ECK_SYSHRZim 4844
1011: EFFRCK_SYS AL 51674
1100: EFFCK_SYS AL 516474
1101: %3 CK_SYS AL 41284 45
1110: %3 CK_SYS A 4H2564) 45
1111: EFFCK_SYSA 445125045

RGN AoR S

T 1 RS B R 7N 2R 40 24 BB B R

00: E#FCK_IRCBMIENCK_SYS R &k} £
01: HEFECK_HXTALIENCK_SYS RG] £iE
10: EFECK_PLLIENCK_SYS Rl fhik
11. fRE

RGN B e

PR BEFERG B, T CK_SYSHIMZE A EA MR, FE%IFESCSSht
R A AR . 16 IR BEREIR B AR AP R (R, B R G e B PLLI
BIRITHXTAL H BRI, 58 ] 16 BEIRCBMAE g R Gt B B PLLE 1

00: EFFIRCBMI £ {EHCK_SYS ARG 4k

01: EFHXTALKh{EHCK_SYS ARG 4 ik

10: EFEPLLIENCK_SYS R 4hiE
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11: fR¥
4.3.3. FlrEFFEE (RCU_INT)
bk {w#%: 0x08
HA7fE: 0x0000 0000
GRS A Dl (840). dF (1641) BT (3241) Al
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
IRC28M PLL HXTAL IRC8M LXTAL IRC40K
TR E CKMIC 1R
STBIC STBIC STBIC STBIC STBIC STBIC
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IRC28M PLL HXTAL IRC8M LXTAL IRC40K IRC28M PLL HXTAL IRC8M LXTAL IRC40K
TR CKMIF TR
STBIE STBIE STBIE STBIE STBIE STBIE STBIF STBIF STBIF STBIF STBIF STBIF
1 rw w w rw w r r r r r r r
AL IR 2K ik
31:24 fRE7 AAURFF R AL
23 CKMIC HXTALH £ (5 2€ o Wrid B
A5 18 A CKMIFFR EA .
0: AENA.CKMIFHREAL
1. EAICKMIFFRENT
22 FREE DR FER A
21 IRC28MSTBIC IRC28MH Efs i Hh Wrid B
RHE1H IIRC28MSTBIFFR EAL .
0: ANEAHIIRC28MSTBIF R ESL
1. EA7IIRC28MSTBIFHR EAL
20 PLLSTBIC PLLES & H Wrig b
BAEE 15 A PLLSTBIF R &AL
0: AENPLLSTBIFFRES:
1. EAIPLLSTBIFfrESL
19 HXTALSTBIC HXTALH 8l g A W is B
W E1E A HXTALSTBIF R &AL,
0: ANHEAHXTALSTBIF R &AL
1. BAIHXTALSTBIFkREfAL
18 IRC8MSTBIC IRCBMIN #ifa e o Wik bk

K515 A7 IRC8BMSTBIFHR L A7
0: AEAIIRC8MSTBIF R &AL
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17

16

15:14

13

12

11

10

LXTALSTBIC

IRC40KSTBIC

TRE

IRC28MSTBIE

PLLSTBIE

HXTALSTBIE

IRC8MSTBIE

LXTALSTBIE

IRC40KSTBIE

CKMIF

1. EAIIRC8MSTBIFFRESL

LXTALI g € o Wris B

WA 1E ALXTALSTBIF bR &4
0: AEMLXTALSTBIFFRESL

1: ENILXTALRDYF#REAL

IRCAOKET £ A2 E A Wi B

BAF 518 A IRCA0KSTBIF b &AL
0: RENIRCAOKSTBIFFREN.
1: ENIIRC40KSTBIFfrEST

WIRFE R A -

IRC28MI A3 5E W7 fi R

AFE VRS OR AL fe/2% 1EIRC28ME &l A2 2 T
0: ZX1-IRC28MH B2 & Hh b

1: f#HEIRC28MIRHpfFa E o

PLLE e E2 52 o i A

B B ARIE ORAL /AR 1L PLLIN b A s il .
0: ZE1EPLLIN Bl & ity

1: A AEPLLIN B A% 5 v b

HXTAL$335E Hh I fi e

B B LRI OSRAL /4% 1EHXT ALK B A2 & v .
0: Z&IEHXTALR A 2 ik

1. {f BEHXTALI £k 5 o i

IRCBMIN iRz s H b £ i

PR B ARTEORAS e /2% 1L IRCBMIN 4 A2 5 P T
0: ZX1-IRC8MHT & s i Hh b

1: fHREIRCSMI 4 Fa 5

LXTALS B 5 Hh b s g
LXTALRT A2 i o 7 /2% kil .
0: Z&1ELXTALR 80 E iy

1: {FHELXTALR #fa 52 ik

IRCAOKH £z & H i e

IRCAOKI b A2 1 Hh W7 4 /27 L4 il
0: ZX1-IRCAOKHT 4 Fa i Hh by

1: {f L IRCAOKIN i 52

HXTAL i B 5 A Wrhs A 4r
HXTAL i B ZE I - B 1
WAt B CKMIC=1H iE BR %A
0: FHMEAT IR
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4.3.4.

31

30

TRE

IRC28MSTBIF

PLLSTBIF

HXTALSTBIF

IRC8MSTBIF

LXTALSTBIF

IRC40KSTBIF

1: HXTALH BB 28
IR FF AL -

IRC28MP i fz 52 i 5 4r

L IRC28MHT £ f E HIRC28MSTBIE # B 1 FHAF - B 1
AF B IRC28MSTBIC=1H}5 %A .

0: JCIRC28M £ i H i AR

1: IRC28MI g fa e i i i 2B

PLLIN #hE € o ks 42

MPLLA &hFaE HPLLSTBIERL 1 B 1 frfifi - 1.
oAtk B PLLSTBIC=1I 5 B % A -

0: FoPLLIN #h e ™ A

1. FAEPLLIN Bh R E iy

HXTALR £ 58 H Wbs i hr

44 ~ 32 MHz AR % 23 2 Fe E HHXTALSTBIEAL# B 1 il fF E 1,
Btk B HXTALSTBIC=1H5 B % A -

0: JEHXTALRS B e Hh b & AR

10 RAEHXTALI B F2 2 i

IRCBMIN Bfrfa e s & 4r

P88 MHz RCHR S #s i ph A 52 HIRCSMSTBIELL#Y B 10 th A fF B 1.
Btk BIRC8MSTBIC= 1IN & B %A -

0: JLIRC8MH &t e Hr b=k

1: P24 IRC8MI 4 fa s

LXTAL I3 sE s dhr

2432, 768KHzZ AR 7 2 I B0 A8 HLLXTALSTBIE N # B 1R Bt E 1.
Bk B LXTALSTBIC=11 15 B %4

0: JELXTALM #hf& e b R 2k

1. RAELXTALR 8 # 52 ik

IRCAOKHT £ A2 8 W b & 47

P #F32kHz RCHR % #4175 i HIRCAOKSTBIEAL#l B 10 Fh i fF B 1.
¥ fE B IRCA0KSTBIC =105 %47 .

0: JCIRCAOKH £ Fa e Hh = A=

1: A IRCAOKIN o 2

APB2 BEf1&F#% (RCU_APB2RST)

HudkfwA%: 0x0C

S A{E: 0x0000 0000

ZAAF e A LM (80D 7 (16f) By (321D Vil

29 28

26 25 24 23 22 21 20 19 18 17

16
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TIMER16 | TIMER15 | TIMER14

RST RST RST

w w w

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

USARTO SPIO TIMERO ADC CFGCMP

RST RST RST RST RST

w w w rw w

(VA= ey it}

31:19 3] IR FF R AR -

18 TIMER16RST TIMER165E I 28 & {1
A B 18O
0: LN
1: HEAITIMERLGE I 4%

17 TIMER15RST TIMER155E I #% 547
H B 1.
0: THEAz
1: EfITIMERISEN 2%

16 TIMER14RST TIMER145E I 28 &£ {1
A B 18k
0: LN
1: HENITIMERL4E K &%

15 PR W IRRFE A -

14 USARTORST USARTOE i
i B 18k
0: LEM
1: H{7USARTO

13 PR WDIRRFE A -

12 SPIORST SPIOSZ AL
i B 18k
0: TENL
1. HAiSPIO

11 TIMERORST TIMEROSE I} 28 5 {7
it B 18050,
0: ILENL
1. EfITIMEROSEN #%
10 R AR ALE -
9 ADCRST ADCE fii
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A B 18050,
0: LHENL
1: E{iADC
8:1 fREE DR FER A
0 CFGCMPRST RS B L 28 5 AT
4 B 18050,
0: LHENL
1: EAL RS B A L B Ak
4.3.5. APB1 E/r&F2¢ (RCU_APB1RST)
ik fmAs: 0x10
S A{E: 0x0000 0000
ZAA s ] DAY (860). FF (M1641) BT (3241) il
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PMU 12C1 12C0 USART1
e TR 1R TRER
RST RST RST RST
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
SPI1 WWDGT TIMER13 TIMERS TIMER2
R R R R R R
RST RST RST RST RST
RLIREI, 2R £
31:29 R U ARFEEALE
28 PMURST F YR il AL
#E B 18050,
0: TLEA
1: B4 EREHEIT
27:23 R U ARFEEALE
22 [2C1RST 12C1E 47
it B 18050,
0: ©EN
1. £fr12C1
21 [2CORST 12COE L
H#E B 18050,
0: LENM
1: Ef712C0
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20:18 1R IR FF R AR -
17 USART1RST USART1E fr
HHEE B 180350,
0: LENM
1. ZfIUSART1
16:15 3] IR FF R AR -
14 SPILRST SPI1E i
HHEE B 18050,
0: ©LENM
1: EAiSPI1
13:12 3] DAARFF R AL
11 WWDGTRST 10 E i s 2 AT
HEE B 1850,
0: ILHEMAL
1: BAHE OB E N2
10:9 fREE DAAURFF R AL
8 TIMER13RST TIMER135E T} 28 8 7
HEE B 1850,
0: ILHEMAL
1. EAITIMERL3EN %
7:5 fREE DR FER A
4 TIMER5RST TIMERS & It} 88 5 {7
HEE B 1850,
0: LENM
1. EAITIMERSSEN 2%
3:2 fREE DR FER A
1 TIMER2RST TIMER25E It} £8 5 {7
HEE B 18050,
0: LENM
1. EAITIMER25EI 2%
0 fREE DR FERAIE
4.3.6. AHB fEfe &% (RCU_AHBEN)

Wik f#e: 0x14

Hi{H: 0x0000 0014

LA ] LLE AT (8RB (16461 8T (3267 Vil
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ PREd | PFEN I fRE. I PCEN | PBEN ‘ PAEN ‘ fRE ‘
w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
FMC SRAM
e CRCEN e TRE fRe DMAEN
SPEN SPEN
w w w w
(OALRE ey Eitpa
31:23 TR AR ORFF R ALAH -
22 PFEN GPIOFI i f# g
IR fF B 15050

0: GPIOFH 4 ]
1: GPIOFI4PIT )5

21:20 3] DAURFF R AL
19 PCEN GPIOCH & {#i fig
HEE B 1850,

0: GPIOCH 4]
1. GPIOCH 4t T )5

18 PBEN GPIOBH] #h i fig
A E B 18k,
0: GPIOBI 4%
1: GPIOBIH#HTT)A

17 PAEN GPIOAI 4 i fig
H A B 15O,
0: GPIOAH 451
1: GPIOAK4h T /5

16:7 LR DR FER A
6 CRCEN CRC & fifigg
HEE B 18050,

0: CRCH 4
1: CRCHM#h TS
5 fREE DR FER A

4 FMCSPEN FMCH 8h i g
R A B LB OSKTT Jit 106 PAITE BEIR AL U R [ FMCH £
0: KHIMEIRAE T I FMCI g
1: JF/RBEIRELEC N 1 FMCH £
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3 Lnget) IR FF R AR -
2 SRAMSPEN SRAME I 4 B
HHECE B 1E0E OR T J5 155 P E BERR A5 28 N I SRAMES £ .
0: K MHEARKE T FISRAMEL B £
1: JF/aREARAE 0T ISRAME: [ £f
1 ngee) IR FF R AR -
0 DMAEN DMAFR £ {5 5
HHEE B 180350,
0: =HIDMAIK#h
1: JFJ5 DMART g
4.3.7. APB2 fffe & /7% (RCU_APB2EN)
kWA : 0x18
HA7fE: 0x0000 0000
AR ] LAE AT (8RB (1660 8T (3267) i
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
DBGMCU TIMER16 | TIMER15 | TIMER14
R R
EN EN EN EN
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
USARTO TIMEROE CFGCMP
e 1R SPIOEN 1R ADCEN e
EN N EN
AL IR 2 R
31:19 fREE DR FER A
22 DBGMCUEN DBGMCU i fig
HEE B 1850,
0: *HIDBGMCUH 4
1: JF5DBGMCUI 4
21:19 fREE DR FERAIE
18 TIMER16EN TIMER165E N 2% it e i
H#E B 18050,
0: KMATIMERLGE I #& I p
1: FFETIMERLGE I 28I
17 TIMER15EN TIMER155E IiF 2% it #h 46 g
it B 18050,

0: FHTIMERLSE I S2 i 4
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1: FFETIMERLSE I 2SI 4
16 TIMER14EN TIMER145E I 23 iF 8h 48 ik
HHEE B 180550,
0: XHITIMERLAE I 2% I
1: FFETIMERLARE B} 48 i)
15 ngee) IR FF R AR -
14 USARTOEN USARTOR i fig
HHEE B 180350,
0: XHIUSARTOI 4
1: /2B USARTO 4
13 fREE DAAURFF R AL
12 SPIOEN SPIOH & B
HEE B 1850,
0: KHISPIOM 4
1: JF /2 SPIOHT 4
11 TIMEROEN TIMEROE i %% i 4
#E B 18050,
0: XHATIMERORE I 2S5} g
1: FFETIMEROSE I 28 i) h
10 ] U ARFEEALE
9 ADCEN ADCHE i g5 i
#E B 18050,
0: X HADCH: B4
1: FF/EADCHE: [1B}
8:1 ] U ARFEEALE
0 CFGCMPEN RYACE 5 LR st hfdifE
#E B 18050,
0: KMARAME 5 L 2SR L]
1: ARG E S L 2R L)
4.3.8. APB1 {8t %72 (RCU_APB1EN)
Mk fwAe: 0x1C
Hi{H: 0x0000 0000
ZAAT A ] L2 7T (81D, 27 (1647) 3 (3261) Vilnl
31 30 29 28 26 25 24 23 22 21 20 19 18 17 16
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USART1
TR PMUEN 1R 12C1EN 12COEN R TR
EN
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
WWDGT ITIMER13E]| TIMERSE TIMER2E
R SPI1EN TR fREE R TR TR
EN N N N
LI, 2 Eiipn)
31:29 3] IR FF R AR -
28 PMUEN LR B2 1 b fd g
HEE B 1850,
0: P FL Y2 L i
1: JF)a sEdRE: R g
27:23 fREE DAURFF R AL
22 [2C1EN [12C1H Bh i B
HEE B 1850,
0: XHI2CLI
1: JF/E12CLI
21 I2COEN 12CORT £
h#E B 18050,
0: JKHII2COm 4
1: JF312COm o
20:18 R U ARFEFEALE -
17 USART1EN USARTLi #h i fE
h#E B 18050,
0: 5% HIUSART 1 i} 4
1: 77 B USART 1 i} 4
16:15 R AR FEFEALE
14 SPI1EN SPILI 4 {F R
it B 18050,
0: KHISPILA 4
1: JF/ESPILE 4
13:12 ] AR ALE -
11 WWDGTEN BV 10 5 ) S i B A

AR AF B B0,
0: RKHIE LA T E R G
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1: JFEE DF e g8 8
10:9 {R DR FER A
8 TIMER13EN TIMER13E It} 23 8ih 4t g
4 B 18050,
0: XMATIMERLIE I FE i
1: FFETIMERL3E ] 2SI 4
7:5 {R ¥ DR FER A
4 TIMERSEN TIMERS 7€ i %% i 4
4 B 18050,
0: XHATIMERSE I 2S5} g
1: FFETIMERSE I 2 i) h
3:2 R UARFFEALE -
1 TIMER2EN TIMER2 7€ i %% i 4
A B 18050,
0: XHATIMERZE I 2S5} g
1: FFETIMER2E I 2 i) h
0 R UARFFEALE -
4.3.9. BRIz HI S FS%S (RCU_BDCTL)
otk fwF%: 0x20
SAH: 0x0000 0018, HHA&AEA I E AL
AT ] LR T (80D, B (1640) Bl (3260) Tilnl
HE: £MEEH 2% (BDCTL) FILXTALEN, LXTALBPS, RTCSRCHIRTCENA{L7E %
IR E LG AE0. RAEREE 574 (PMU_CTL) 1 HIBKPWENMN B 1)5 A4 BEXTIX L6 7
AT
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
yrRed) ‘BKPRST‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LXTALBP [ LXTALST
RTCEN TRER RTCSRC[1:0] R LXTALDRI[1:0] LXTALEN
S B
LIS b R
31:17 ] AR ALE -
16 BKPRST BN AT
H At B 180750,
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15

14:10

9:8

75

4:3

4.3.10.

0: LHENL
1: BAE0E

RTCEN RTCH 4 {fi5E
B PR B 1500,
0: XKHMIRTCH 4
1: JFARTCH 4h

3 AR ORFF R AR -

RTCSRC[1:0] RTCH £ N\ M1
B AL B R R A% IR TCH i
00: AT fh
01: EFELXTALESEHEANRTCHS £ R
10: IEFFIRCAOKES £ EHRTCH £ IE
11: EFEHXTALRHF324055/E WRTCHY £ il

(3 DARFFEALE -

LXTALDRI[1:0] LXTALZE ) 6
A BEAIBUER . MRS, S EREEE .
00: $5IKEhAE
01: P RIRANREE
10: HEIRBIEE
11: SRIKENAE S (EALEREVE D
R : LXTALDRIZE S B N LK

LXTALBPS LXTALZ: Bt A fie
A E 1RO,
0: ZEIELXTALS: B
1: fHRELXTALSS B

LXTALSTB AN IR A e RS AL
TR B LR AR R LXTALY H Il B A sE A H
0: LXTALEFE
1: LXTALC R

LXTALEN LXTALf# &
Pk B 1RO,
0: KHILXTAL
1: FFELXTAL

HAYRIN 47 7% (RCU_RSTSCK)

Witk f#e: 0x24
HAi{h: 0x0C00 0000, BRENMIRESH ARG ENTER, SMfrE R biEErER.

e ] LI (860D k7 (1661 5iF (3247) il
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31

30

29

28

27

26

25

24

23

22

21

20

19

18

17

16

LP

RSTF

WWDGT

RSTF

FWDGT

RSTF

Sw

RSTF

POR

RSTF

EP

RSTF

OBL

RSTF

RSTFC

V12

RSTF

PRE

15

14

13

12

11

10

1

0

IRC40K

STB

IRC40K

EN

(ALVRE

ey

r

w

it}

31

30

29

28

27

26

LPRSTF

WWDGTRSTF

FWDGTRSTF

SWRSTF

PORRSTF

EPRSTF

RDIFE R frbr &AL

TR BE R/ AL A R A I A B L
B ARl 5 1 BIRSTRFC AL SR IE BR %A -
0: JEARIFEEHEA AL

1 RAARIFEEHE N

G 115 I 28 AT bR AT

B O e N 28 2 AR A iR B .
t R T 5 1 BIRSTFCAL R 5 1% 7
0: LH D& IMEN S E L KAE

1: RAEE ORI w2 AL

ST T 1A i) 48 A AR & A7

ML E T E AR AN i E L
R B 1 BIRSTRC ALK B %A -
0: TMSIEH Mg 28 A KA

1. RAMSLE T E 38 S A7

A AT bR EAL
AR R AN R E L

t i pE iR I 5 1 BIRSTFCAL IR 5 1% A7
0: LHMEMKE

1. RAERMHEN

R bR S AL

LV AL R AR I E i L

i I 5 1 BIRSTRCAL K IE B iZ AT o
0: JEHIREIKA

1. RAHEEA

MRS B AR B AL

A AR 5| A AL A A AR B L
R FiR T 5 1 BIRSTFCAL I 5 1% A7
0: JCAHMHEI R KR L

1: RAESMEEIHE N
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25 OBLRSTF AR TR S AR B AL

AR T R B AR R A N AR B L

R 5 1 BIRSTFCAL KB B %A -

0: JoiETF e LA R A

1. RAEIF TR E AL

24 RSTFC BB AR EAL
F R B RTERR ATE BALEREN .
0: IAiEH

1: JEEREAbRELL

23 V12RSTF V123 B 5 A7 b AL
VI3 RS AR AR R E L.
t R T 5 1 SRS TFCAL R i K% A .
0: V12 HIEE AR AE
1: RAEVI2EHEIESE L

22:2 R AR FEEALE -

1 IRCA0KSTB IRCAOKHT £ Az B IR A A7
AT B R B 145 7R IRCAOK i st 2 75 R s 435 o
0: IRCAOKI o KfamE
1: IRCAOKR 4 fase

0 IRC40KEN IRCAOKHT £ {i it
A E 1RO,
0: X HMIIRCAOKHT4f
1: JFJEIRCAOKHT

4.3.11. AHB /&% (RCU_AHBRST)

Hublbff%: 0x28
S Ai{E: 0x0000 0000

G A e Al LA (8D 2 (164 B (3242) Vil

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ fRH ‘ PFRST ‘ TRE ‘ PCRST ’ PBRST ‘ PARST ‘ R ‘
w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| s |
DLISLI, B iR
31:23 (N DARIFEALE.
22 PFRST GPIOF& i
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4 B 18050,
0: JLiEH
1: EAIGPIOFM
21:20 R DR FER A
19 PCRST GPIOCE fir
4 B 18050,
0: JLiEH
1: EAIGPIOCH
18 PBRST GPIOBE 11
HHEE B 180350,
0: TiEH
1: EAGPIOBH
17 PARST GPIOAE L
A B 180,
0: JiEH
1: EAIGPIOAL
16:0 R AR FEEALE
4.3.12. BEE#HFSE 1 (RCU_CFG1)
Hull#: Ox2c
S A7{H: 0x0000 0000
AT ] LR T (80D, B (16470) Bl (3260) Vil
31 30 29 28 26 25 24 23 22 21 20 19 18 17 16
‘ e
15 14 13 12 10 9 8 7 6 5 4 3 2 1 0
‘ 1*& PREDVI[3:0]
VALVRE 2K R
31:4 fREE DR FERAIE
3:0 PREDV[3:0] HXTALELCK_IRC48MIE P LLA N IR 734 5 7

VER: PREDVHI{Z05RCU_CFGOMIAI17HIZhEEAHTE, 15MRCU_CFGOHIAL17[H]

I AR X BIAL0, I Eh s SiR 7 (PREDV + 1)
0000: PLLIHIN, A5rii

0001: PLLE4IAN24 4

0010: PLL%iIAN3540
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0011: PLLHJ%ANA5 40
0100: PLLHJ# A5 40
0101: PLLHJ%ANG6%5 40
0110: PLLHJHANT 540
0111: PLLHJ%A85 40
1000: PLLHI%iAN9%3 45
1001: PLLAI%A10%3 40
1010: PLLAHA115 40
1011: PLLAHAN1253 40
1100: PLLAI%A13%3 40
1101: PLLA%AN145 40
1110: PLLI% 15540
1111: PLLIHAN1653 40
4313. EEFFH 2 (RCU_CFG2)
Huhk{mF%: 0x30
HA7fE: 0x0000 0000
ZAAT A LU 7T (8D, 2 (1647) i (3261) Vil
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
ADCPS IRC28MD
1R
c2l v
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
18 ‘ ADCSEL ‘ 1Red USARTOSEL[1:0]
RLIREI, £ FR £
31 ADCPSC|2] ADCPSCHf72
%#RCU_CFGOf715:14
30:17 R DR FER A
16 IRC28MDIV IRC28MJ& 75 434
0: IRC28M/21E HADCIH 4
1: IRC28M{E NADCHS4f
15:9 R DR FERAIE
8 ADCSEL ADCH} 8 % £
H#E B 18050,

0: ADCHI£hJEIEFIRC28MHT £

1: ADCH 4Pk F£APB2(112,4,6,8 7 S FIAHBIN £43,5,7,9 445
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7:2 R IR FF R AR -
1:0 USARTOSEL][1:0] USARTOH #h i i% %
HHEE B 180350,
00: USARTOH ik APB2H £
01: USARTOH 4%k R Gl 4
10: USARTOMR 4 i FELXTALRS &
11: USARTOR £ iEEEIRCEMH 4
4.3.14. BHEFFES% 1 (RCU_CTLD)
Wbk {w#%: 0x34
HAE: 0x0000 XX80 XA & X
ZA e ] Dl T (840). FF (M1641) BT (3247) il
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
IRC28MS | IRC28ME
IRC28MCALIB[7:0] IRC28MADJ[4:0] TRH
B N
AL IR 2K iR
31:16 FREE IR FF R AIAE
15:8 IRC28MCALIB[7:0]  IRC28MI 445z ik
J& B IR ey 28 H ShAIaR A v ) R HES L
7:3 IRC28MADJ[4:0] IRC28MIH h i %
X A E, BN (IRC28MADJ) 47 (& _EIRC28MCALIB[7:0]47
MM B &R N Z I IRC28M I 22 )28 MHZ +1% .
2 R IR FF R AIAE
1 IRC28MSTB IRC28MH & & 2 A 7
FAE At B 1R 457~ N EIRC28MYR % #s & fa 2 il H o
0: IRC28MIR% 2 KAasE
1: IRC28MiE ¥ % CLfaE
0 IRC28MEN IRC28MH £ {3 B
WA B RO,

0: X[IRC28MH} %
1: FF/EIRC28MI 4t
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4.3.15. HIEEMFFSE (RCU_VKEY)
Hihibfm#%: 0x100
HEAifE: 0x0000 0000
AR LUE T (86D, 7 (1641) T (3247 Vil
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ KEY[31:16] ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ KEY[15:0] ‘
AL, Z Eifipa
31:0 KEY[31:0] RCU_DSV & {724 it
XA LR S, SiIiE 420, HATERRCU_VKEY #{7# 5 0x1A2B3C4D
Ji, RCU _DSV&Fas4BE# S .
43.16. HFEEREERBEFESR (RCU_DSV)
HodibfwA%: 0x134
S A{E: 0x0000 0000
e ] LI (860D FF (1661) 5L (3267) Pil
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
‘ 1Red DSLPVS[1:0] ‘
AL, 2R iR
31:2 e DR ALY
1:0 DSLPVS[1:0] TR 5 HEEARAR 5 F R 3

X ey F R B AL ATIE R -

00: FEURFEREIRBLES N A% 1.0V
01: FEURFERENRBIEC N A% & 80.9V
10: TEIRFEREIRAIR T A% % J90.8V
11: EREREIRB T B E 1.2V
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5.

5.1.

5.2.

5.3.

o T/ 2R (EXTIDD

fEif

Cortex-M23£E il 1 #ix & 205 L v 7 42 il % (Nested Vectored Interrupt Controller (NVIC)3K 5z
I v 2K SR RO R T AL 3 . NVICSEII T ICRE IR (1 S 5 AR A 28, DA K IR R 4% . B AT
BRBEEMER . HZRXTNVICHEHMIES%E (Cortex-M23+H R Z%E Fiit) .

EXTI Chir/ g2 as ) EAE21 A BT 10 7oA U e % O ELRE NS [ b FHLE% A A2 A= v b
TR AT . EXTHT =Ml A 2R BTl . TR Al A R i il . EXTIR 6
— AL S R B T LU S A B

ES-353Es

Cortex-M23 R4t 3 ;

28 AT BERK M AN T (GD32E23x/™ i)

2 AR S I B —— LR A T T S S 2

e R T T AL B

SRR o AN R T

W RGN S UG i

EXTIHAG 214N AH EL M7 )220 s ) L 2% 5

b KA EFUTAR, R bR AT A R
B v T B A A K

AT P ik R R o

T Th RE A

Arm Cortex-M234b# #3 Fl ik £ xUR 22 b W i il 28 (NVIC) 75 Ab 3 (Handler) 5 58 X fir 3 78
BT H X 5 LS AR T M558 KA, R4 HZ0K LT A 88 TARIRS AR, fEHAT 5
W AR 25 T FEF (ISR) J5 E 3k H A%

Wl B A T AR AT AT 10, ANTIE i 7 A BT N IR o AR BR B SCRFG R, AT
SKILH T I, KOKHIE 7 R E VI ARSI R . FRIM 7B 5 5 288

% 5-1. Cortex-M23 F ] NVIC FEHA

SRR &S ek (a) [ETR=:1:811 iR
0 - 0x0000_0000 R
LA 1 -3 0x0000_0004 =L
NMI 2 -2 0x0000_0008 AN 5 R T
TR e 3 -1 0x0000_000C BRI 2 1) P i
0x0000_0010 -
4-10 - - frE
0x0000_002B
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SRR HE%w S etk (a) ] EcHhhk £y
i Gbun B4 ST 2 i
SvCall Bz 11 AR E 0x0000_002C | SWI S SRR AR5
A |
0x0000_0030 -
- 12-13 - fREE
0x0000_0034
PendSV
en %E@Hﬁ 14 AR E 0x0000_0038 AER I R G R EER
RGTH 15 Al E 0x0000_003C RATHEN

SysTick B #E{E 1% 99000, SysTick i Bl it B HHCLK/8, Bhi # HCLK S i it B H72MHz,

NI SysTick = W 2= 1ms B — K

#£5-2. FIHER

RS HERS A TR ] B Hh ik
IRQO 16 WA 1A 0x0000_0040
IRQ 1 17 HERR] EXTI £k LVD ik 0x0000_0044
IRQ 2 18 RTC 4 0x0000_0048
IRQ 3 19 FMC 4 Ja) it 0x0000_004C
IRQ 4 20 RCU 4= 0x0000_0050
IRQ5 21 EXTI £k 0-1 H1l#7 0x0000_0054
IRQ 6 22 EXTI £k 2-3 Hl#7 0x0000_0058
IRQ 7 23 EXTI £ 4-15 i 0x0000_005C
IRQ8 24 fRE 0x0000_0060
IRQ9 25 DMA Jfii& 0 4= & Wr 0x0000_0064
IRQ 10 26 DMA i 1-2 4= /i 0x0000_0068
IRQ 11 27 DMA J#iE 3-4 £ R i 0x0000_006C
IRQ 12 28 ADC #1 CMP it 0x0000_0070
IRQ 13 29 TIMERO ik, BT, ik 58 5E 4k o b 0x0000_0074
IRQ 14 30 TIMERO #i 3£ L e 0x0000_0078
IRQ 15 31 frE 0x0000_007C
IRQ 16 32 TIMER2 4= f& Ik 0x0000_0080
IRQ 17 33 TIMERS 4= J&j H 7 0x0000_0084
IRQ 18 34 fRE 0x0000_0088
IRQ 19 35 TIMER13 4 J&) H iy 0x0000_008C
IRQ 20 36 TIMER14 4= J& iy 0x0000_0090
IRQ 21 37 TIMER15 4= J& H iy 0x0000_0094
IRQ 22 38 TIMER16 2= J& H iy 0x0000_0098
IRQ 23 39 12CO A4l 0x0000_009C
IRQ 24 40 12C1 FH A4l 0x0000_00A0
IRQ 25 41 SPIO 4 5 K 0x0000_00A4
IRQ 26 42 SPI1 4= )5 b 0x0000_00A8
IRQ 27 43 USARTO 45 1 0x0000_00AC
IRQ 28 44 USARTL 4 )& 0x0000_00B0
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iR 5 RS Ui daal. i 5o ) & Hfvhk
IRQ 29 45 1557 0x0000_00B4
IRQ 30 46 N 0x0000_00B8
IRQ 31 47 N 0x0000_00BC
IRQ 32 48 12CO 455 b 0x0000_00CO
IRQ 33 49 RE 0x0000_00C4
IRQ 34 50 12C1 455 b 0x0000_00C8
IRQ 35 51 RE 0x0000_00CC
IRQ 36 52 fRE 0x0000_00D0
IRQ 37 53 RE 0x0000_00D4
IRQ 38 54 N 0x0000_00D8
0x0000_00DC-
IRQ 39-41 55-57 e
0x0000_00E4
IRQ 42 58 fre 0x0000_00E8
0x0000_0O0EC-
IRQ 43-47 59-63 TR
0x0000_00FC
IRQ 48 64 fre 0x0000_0100
0x0000_0104-
IRQ 49-50 65-66 e
0x0000_0108
IRQ 51 67 fRE 0x0000_010C
0x0000_0110-
IRQ52-66 68-82 N
0x0000_0148
IRQ67 83 fRE 0x0000_014C
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5.4. AMEE W7 B B (EXTI) S5 AHE B
& 5-1. EXTI Z&H#iEE
gz 1) AR
EXTI20~27
AN EY SRl
ZENVIC
MW P —————
ERUA T
= FAEBE WA f——————
5.5. AR W R B T Re kiR

EXT I 214N ST B S G D0 PR B 5 EL AT DA g AR B 3 77 A e b 7 R Bl e A e i . EXTIER
PESF A A A BT, N B AR AT R A . EXT IR ARSI A I A 8 ) A7)
50T ATRC B 55 i -

EXT i & I AL G K 5 /ORI 164R 26 DL Kok 5 B 6HR 26, B45LVD. RTC. USART
MICMP. il B SYSCFGHHL[\ISYSCFG_EXTISSx 2 /788, Hr {IGPIO% [I#E AT LAk 1%k

VEEXTINIfl R, BRI 15 5% E4 M E 575 (SYSCFG).

Bk 7, EXTHER] DA AL EEBS 2455 . Cortex-M23 W 1% 5¢ 4= SZ RFSEFF h BT (W), 45
FEHE(WFE)FIURZ S F(SEV) T4 o M o i 5 ] 4% (WIC) FT LALE A0 FE28 FINVICHE N ThHE K
R B, EWICSK N A WA A4 DL AR WA S . S U Sk R AR, EXTIRE
Ml AL ER AR SN R G, 1 —ANREE /O I PR A BB RTC i Bt

& 5-3. EXTI i RIR
GD32E230xx /™ il
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EXTI &% 5 il R
0 PAO / PBO / PFO
1 PA1/PB1/PF1
2 PA2 / PB2
3 PA3/PB3
4 PA4 / PB4
5 PA5 / PB5
6 PA6 / PB6 / PF6
7 PA7 | PB7 | PF7
8 PAS8 / PB8
9 PA9 / PB9
10 PA10/PB10
11 PA11/PB11
12 PA12/ PB12
13 PA13/PB13/PC13
14 PA14/PB14/PC14
15 PA15/ PB15/ PC15
16 LVD
17 RTC 4t
18 TRE
19 RTC T i) #
20 TRE
21 CMP #it
22 IR
23 e
24 IR
25 USARTO Mefig
26 IR
27 TR
GD32E231xx 7=/
EXTI £&45 fil R VR
0 PAO / PBO / PFO
1 PA1/PB1/PF1
2 PA2 / PB2
3 PA3/PB3
4 PA4 / PB4
5 PAS5 / PB5
6 PA6 / PB6 / PF6
7 PA7 / PB7 | PF7
8 PAS / PB8
9 PA9 / PB9
10 PA10/PB10

101



2

GigaDevice

GD32E23x H FFiit

EXTI &4 5 Rl R UR
11 PA11/PB11
12 PA12/ PB12
13 PA13/PB13
14 PAl14/PB14/PC14
15 PA15/PB15/PC15
16 LVD
17 RTC [l
18 TRE
19 RTC il Fin [a)
20 ]
21 CMP %t
22 R
23 RE
24 RE
25 USARTO Mg
26 TRE
27 TRE
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5.6. EXTI 7733

EXTI%:Hi4E: 0x4001 0400

5.6.1. il {E e B 72 8: (EXTLINTEN)

HodikfwE%: 0x00
HAifE: 0xOF94 0000

N

% AT RAet T (3240 T

0

il
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ TRE l INTEN27 ‘ INTEN26 ‘ INTEN25 ‘ INTEN24 ‘ INTEN23 ‘ INTEN22 ‘ INTEN21 ‘ INTEN20 ‘ INTEN19 | INTEN18 ‘ INTEN17 ‘ INTEN16 ‘
A A w A w I\ w w I\ w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

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

AL/ B2 Eiip%
31:28 TR WARFF EALE
27:0 INTENX AP (5 BE A2 x(x=0..27)

0: ZxZkhWrpiZEit
1: SExET gl e

5.6.2. HERE 7SS (EXTI_EVEN)

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

A LA (3260 Vi

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

‘ fRH ‘ EVEN27 ‘ EVEN26 ‘ EVEN25 ‘ EVEN24 ‘ EVEN23 ‘ EVEN22 ‘ EVEN21 ‘ EVEN20 ‘ EVEN19 ’ EVEN18 ‘ EVEN17 ‘ EVEN16 ‘
rw rw w rw w w rw rw w rw w rw
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 ’ EVEN6 ‘ EVENS ’ EVEN4 ‘ EVEN3 ’ EVEN2 ‘ EVEN1 ‘ EVENO ‘

BL/ALER B iR
31:28 N WARFFEALE
27:0 EVENXx HAFRERIX(x=0..27)

0: HxZkHFpist
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1: HExXEFTPAERE

5.6.3. AR T A4 (EXTI_RTEN)

HodikfwE%: 0x08
HA7fE: 0x0000 0000

LA AT R R (3260 Vil

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

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

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

AL /AL, 2 i
31:22 LR IR R A
21 RTENX T AR A BE(x=21)

0: Hixzk LTHiv A ok
1. Sxs IR A A R Ch WS FE RO

20 TR DU IVS B =R A
19 RTENX ETHEAR S AE(x=19)

0: Hixzk LTHiv ik TRk
1. SxZ IR A A R Ch WS FE RO

18 TR e DA EALE
17:0 RTENX ETHEf R 38 (x=0..17)

0: Hixzk LTHiv A TRk
1. SxZ IR A A R Ch WS FE RO

5.6.4. TR RS F2 (EXTI_FTEN)

Mtk f#%: 0x0C
HifH: 0x0000 0000

A L0 o 2 AN o
LT R eIz T (3267 Vil
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ R ‘ FTEN21 ‘ TRE ‘ FTEN19 | TR ‘ FTEN17 ‘ FTEN16 ‘
w w w 12
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘FTENlS ‘ FTEN14 | FTEN13 ‘ FTEN12 | FTEN11 ‘ FTENlO‘ FTEN9 ‘ FTENS ‘ FTEN7 ‘ FTENG6 ‘ FTENS ‘ FTEN4 ‘ FTEN3 | FTEN2 ‘ FTEN1 ‘ FTENO ‘
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L/ B3 2 g
31:22 {R AR FER A
21 FTENx Bl R 4 BB (x=21)

0: SExE TNl A TR
1: BRxER T RRITil A 2 O /SR RO

20 Tred IR R ALAE

19 FTENX v il R 4 BB (x=19)
0: ZBXZR T B il To AL
1: SExZR BT A 2 (RIS sk

18 (234 IR R AL

17:0 FTENX T B iR g e (x=0..17)
0: ZxZ T FRIR R T
1: SEXER T RRUTRRA A 20 Ch G RD

5.6.5. R EASEES (EXTI_SWIEV)

HudibfmF%: 0x10
HAi{E: 0x0000 0000

AT A Rtk (32670) Uil

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ R ‘ SWIEV21 ’ 1R ‘ SWIEV19 | PR ‘ SWIEV17 ‘ SWIEV16 ‘

rw I\ w rw

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

‘SWIEVlS‘SWIEV14‘SWIEVl?:‘SWIEVlZ‘SWIEVll‘SWIEVlO‘ SWIEV9 ‘ SWIEVS ‘ SWIEV7 ‘ SWIEV6 ‘ SWIEV5 ‘ SWIEV4 ‘ SWIEV3 ’ SWIEV2 ‘ SWIEV1 ‘ SWIEVO ‘

AL /AL, 2 R
31:22 ] DAURFFR AL
21 SWIEVX F W/ A R A R (x=21)

0: ZXFEXTIZRxEAE Wi/ F4E1 R
1: BOEEXTIZ xR A A Wi/ S K

20 (734 AR R AL

19 SWIEVX F WA R A 2 (x=19)
0: ZEFEXTIZXIK A h /s Kk
1: BOEEXTIZ xR A A Wi/ S =k
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18 e WAURREEALE
17:0 SWIEVX HR T A Rk % (x=0..17)

0: ZREXTIZx M+ Wi/ -E R
1: POIREXTIZexR A W ZE 435 R

5.6.6. BHEFES (EXTL_PD)

Hihkfms: 0x14
Bl REX

N

AT A R et (3260 Vil
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ e ‘ PD21 ’ fRE ‘ PD19 | fRE ‘ PD17 ‘ PD16 ‘
rc_wil rc_wl rc_wl rc_wil

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_wil rc_wl rc_wil rc_wl rc_wil rc_wil rc_wl rc_wil rc_wl rc_wl
B/ BLIR Py R
31:22 (234 WARGRFE R LA
21 PDx Hh AR 25 (x=21)

0: EXTIZxI%AE i fil &
1: EXTIZx#ifilik, XXy 51, nHEHO

20 TR e WARFFEALE
19 PDx TR IRES (x=19)

0: EXTIZxI%A i fil &
1: EXTIZx#ifilik, XXy 51, nHGEHO

18 TR e WARFFEALE
17:0 PDx T AR IR (x=0..17)

0: EXTIZxI%A i fil &
1: EXTIZx#ifilik, XXl 51, nHEHO

106



2

GigaDevice GD32E23x ﬂﬂ}z‘iﬂﬂ‘
6. BAMZRwNHBED (GPIO 1 AFIO)
6.1. A
GD32E230xx #¢: % 1] 3¢ ¥ 39 ANEH /10 51 (GP10), 4354 PAO ~ PA15, PBO ~ PB15,
PC13 ~PC15,PF0 ~PF1,PF6 ~PF7; GD32E231xx fiz% 1] 3¢ 37 M /O 31 HI(GPIO),
4355 PAO ~ PA15, PBO ~PB8, PB10~PB15, PC14 ~PC15, PFO~PF1, PF6~PF7.
B R bk g RS plB A N Thie . B GPIO i K45 FH 2 42 il AT B 2547 2% LA
JEHRE N R .
GPIO i A HAh ) & F The (AFs) & 51, 145 2 i E 2% SR8 oK R G . GPIO 5]
JiEnaE i i A S B A7 A T DURAE & R Shae 51 0, 4 F She s N\ /&8 mT B
&~ GPIO 5| Jim] DA 8 B oM (HER TR D N M ss F Thfe sl s
£ GPIO 51 #R v AL & A B4y PR i/ Fdr. BRI RSN, G K GPIO 3] II#R
H A& KH R Eh e
6.2. FERM
W SN/ R
Wit SRR N Th RS (E RE s
B AT AR 55 LR N R ThEE
W R R A R
mEN/E AR
B IR A i
LI R N T =
B SHThEE NG E
B OBUERE,
W G R TR .
6.3. DhREHAR

FEANE F /O D #rT LB I 3247 #5127 7 %% (GPIOx_CTL) fic & NGPIO%i A, GPIOfiH,
AF T BB 3. 5] BIAFIO 4 A /4 Hi 2 3 if AFIO Th B A R R 3 . 243 11 c B i H
(GPIO#i HH B AFIO%i H ) B, AT LS GPIOH: i /74 (GPIOx_OMODE) Fi & it
W IR 3. o 0 B R AT LB I GPIO% ik %5 /7 %% (GPIOx_OSPD) fit & .
FEAN I AT LB GPIO L/ R4 %97 8% (GPIOx_PUD) Mt & NiF4 (L Lfisk R, sk
NhiTRE.

#£6-1. GPIOBLER
PAD TYPE CTLn OoMn PUDN
GPIO \ X ] B 00 X 00

HY
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PAD TYPE CTLn OMn PUDnN
HIN A 01
i 10
B 00
iz ) 0 01
GPIO B o1 10
s B 00
VAR A 1 01
T 10
B 00
AFIO
X i 10 X 01
LD N
R 10
B 00
Ejiz i 0 01
AFIO R 10
- 10
g B 00
H R i SETA 1 01
T 10
ANALOG X X 11 X XX
& 6-1. GPIO 3 [T 1 9345 PN FRUE 1O by DAL B AR S5
& 6-1. GPIO ¥5 DAL AL
At At 3 A7
/5 1w Ll
it B
% Thigdi
- T
—ISDGW
M’l‘ﬂi CHN /A Y. ﬁ 10 i\m
:
E R DN f
[P i)
L AR
6.3.1. GPIO 5| &

ERAIARIB RN 2 )5, AR AREE, B GPIO i H #RHL AL B B N7 2, X fh
o N EE ] E 4 (PU) R 32 (PD)HEFH. HREN G, #4748 PU/PD #ix.

PA14: SWCLKAAF it
PA13: SWDIONAF FHifi =,

GPIO% | a] LAKC B % Nt . IF A RIGPIOR JIHS A — A N &5 185 R A1 8 T 4 a) LA
WP, HGPIOHE ] Be B A% N B IS, A0 I 5 s 76 B S AH B B ] H I 4R 2 254
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6.3.2.

6.3.3.

6.3.4.

6.3.5.

Bty i NRES Z 748 (GPIOX_ISTAT) &

SAGPIO 5| B B vk th 51 R, P wT DATHC B 3 4 i 3k P2 AT i R AR A HESR BT
TR o D RS A7 2% (GPIOX_OCTL) [PEH <= MAHRII/OB] A -4 H

M FHEXTGPIOX_OCTLHHTIZ AL SHEAER AT b, F P LLEES ‘17 JIEEF 70
(GPIOx_BOP, A TEO0IGPIOXx _BC, A TH#EIERGPIOX _TG) Bi—Fr el JLAL,
AN T AN /NI AHB S 5 ) B 1, 1 HeAh A7 A 32 520 o

% FThee (AF)

3t 1 C B ONAFIO (B B GPIOX_CTLZ A7 4 H HICTLY(EN “0b10™) B, Zi [ HAESME &
FTheE. BIIAEGPIO% FThREE /74 (GPIOX_AFSELy(y=0..1)), &~ M 7] LAFCE
161 P DhRe . i F1 4% FH D B8 40 0 (9 1E 4 A 48 D08 v S0 T3

B hnzhge

HE S| A M NThae, EAMLE ThrlEGPIOZF s T L E . 4 HIEADCH InThhent, 3l
FELA I B AR 5 . 4B B /ERTC. WKUPXFIHE 3% 22 B I ThRER, w11 2R 70038 ok 4 5%
FIRTC. PMUMIRCUZ s Hah W B . LMHINThREZE AN, X &g O n] A/EEEGPIO.
MNRE

M GPIOS| I & i NI

it R A o N A o 5

GIprit=JiDEE N ok vk i ETACEN

2 RTI/O 5 AL ) Bt A8 43 AHBIR B R JI80 2 SRR I A7 N i 1 i AR S35 A7-45% 5
o HH b A A

A& 6-2. BB ERIFLLHT IR0 5 AT E -

6-2. MAREREAL W

7 o e —i

% Thiesi A

ESD{iAF
110 3l

NS -

h s

=
>

#

INIRER | o
[F4

2

HHARE
M GPIOHL & My i

W iR R S A RE
LI BVt =i BT M ok okt N ACEN SR
L RS ALE I LT
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- IR ISR E N “0” I, ARSI “0” s Hiisk g e
WEAN 17, R AT &R A
- HEMRREE: WIHISHI AR E N “0” B, ARSI €07 s HHiEsk g e
WEHN “1”, MMNGIEEE “1” .
B EHERREER, X ) AT RS AR U DR R [E] S ON A
B ETFREER, X U AR A B AR RS AR U MR /O AR A
& 6-3. 1B B FEALL R 1O i (1% H B E .
A 6-3. mHALE R EARLEN
A
et
it B
ek .z w
{
L { 1o 311
.
% ____ RS | _ | ) I Vss
L N !
6.3.6. BRACE
HGPIOF| il T B FUASE 20
I TSI ok & | N A N ey
LI R F IR
B SRR M ONAE A
B O IR AR [F07,
& 6-4. PRHFEE HIRALLHE 110 b O AR L & .
& 6-4. HHIAC B AL
ESD {3
AL R I/0 pin
-t |
6.3.7. % FThEE (AF) BB

N T ERNANF (A E 2, GPIOS M SCRHPH i BURE — 848 F e BT 2 A 51 E

25| JBCE N % HI D RERS «

B ZEeREs A TR ECE HEBR T RE

W SRR AR R AR
W iR S\ R
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6.3.8.

6.3.9.

AR 59 bR HLRH

/O 5| AL (4 e dfa A5 B A AHBIR B FE TR AL I A7 N 1 i AR S 35 A7 485+
FETFIRARE 2T 0] o L AR B A7 AT B4R A, RSO D PR s

A AT RS T 0 i 1 o) B A AR AT R A, R B B RS N

& 6-5. #5155 B AL 110 i 1124 H DI RE e & A

& 6-5. #&FZhREIC B R4

# M Dt th

> it B3

5o o —E

)
110 5l

PRI N
- N =)

GPIO #liEThie

GPIOF 81 & ML AT AR /O I FI T & .

W K A7 88 H : GPIOX_CTL, GPIOx OMODE, GPIOx OSPD, GPIOx_PUD i
GPIOX_AFSELY(y=0..1). i it B 324781 i& 7577 a4 (GPIOX_LOCK) 1] A4 % 1/O%ify H I C &
L3247 B 58 A7 %2 (GPIOX_LOCK) Al LB € I/ORL B » 24LOCK 341 L 2845 o FH 78 AH N 3 1147
F, HEIR—REAHT, ARESCEBUE A AE AR IE . G IE HUR IR AR B B (14 T 5 B FH B
TEIRE -

GPIO H A s M ThRE

B GPIOX_TG# A7 4 A RIFIAL S 1, GPIOTS LLYE— AN AHBE B & 3 Py B % 1/O 1) i Hi v
o i HHE S IR AT LUA BIAHBR B 1 —
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6.4. GPIO #F78
GPIOAZ:HHE:  0x4800 0000
GPIOB#:H:  0x4800 0400
GPIOCH: HihE:  0x4800 0800
GPIOF#: k. 0x4800 1400
6.4.1. W D4 %779 (GPIOX_CTL, x=A..C,F)
HitibfwA%: 0x00
BAE: % A 0x2800 0000; HiAthii 1 0x0000 0000
AR DL AT (840) P (16 1) BT (3247 Vil
31 30 29 28 27 26 25 24 19 18 17 16
‘ CTL15[1:0] | CTL14[1:0] | CTL13[1:0] ‘ CTL12[1:0] ‘ CTL11[1:0] ‘ CTL10[1:0] ‘ CTL9[1:0] CTL8[1:0] ’
15 14 13 12 11 10 9 8 3 2 1 0
‘ CTL7[1:0] I CTL6[1:0] I CTL5[1:0] ‘ CTL4[1:0] ‘ ‘ CTL1[1:0] CTLO[1:0] ‘
AL IR B R
31:30 CTL15[1:0] Pin 15 & {7
A A B A AE B -
Z I CTLO[L:0] I Hi ik
29:28 CTL14[1:0] Pin 14f¢ & {1
%A A B RS B .
Z IR CTLO[L:0]KI ik
27:26 CTL13[1:0] Pin 137 & {7
A A B A AE B -
Z I CTLO[L:0] I Hi ik
25:24 CTL12[1:0] Pin 127t & fir
%A A B AE B .
ZIRCTLO[L:0]894tik
23:22 CTL11[1:0] Pin 117 & {7
A A B A AE B -
Z I CTLO[L:0] i H ik
21:20 CTL10[1:0] Pin 10%¢ & fir
%A A B AR B .
ZIRCTLO[L:0]894tik
19:18 CTL9[1:0] Pin 9L & {7
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17:16

15:14

13:12

11:10

9:8

7:6

5:4

3.2

1:0

6.4.2.

CTL8[1:0]

CTL7[1:0]

CTL6[1:0]

CTL5[1:0]

CTL4[1:0]

CTL3[1:0]

CTL2[1:0]

CTL1[1:0]

CTLO[1:0]

WAL AR B ATEBR .
2 HH CTLO[L:0] (1 i&

Pin 8HL & A7
AL B B ALAERR
Z I CTLO[L: 0] i H ik

Pin 7HC & {7
WAL AR B ATEBR .
Z HH CTLO[L:0] (1 i&

Pin 6M¢L & A7
AL R B AL AERR
ZIRCTLO[L:0]KI ik

Pin 5P &
ZAL AR B RS B .
Z: R CTLO[1:0] I Hiik

Pin 4F¢ & A7
AL R B ALRERR
ZIRCTLO[L:0]KI ik

Pin 3t &
ZAL AR B RS B -
2 CTLO[1:0] ik

Pin 2/ &
AL R BALRERR
Z IR CTLO[L:0]KI ik

Pin 17 & {7
AL B B AR B
Z I CTLO[L:0] I H ik

Pin OFC & f/
A A B A SRR

00: GPIO¥iABIZ (EHifH)D

01: GPIO%i A=
10: #HIhEeE

11:

B Can A AR D

e OH AR ESES (GPIOXx_OMODE, x=A..C,F)

Hudk {2 : 0x04

S A{E: 0x0000 0000

G A DT (80 P (46 1) BT (32 L) Vil
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31 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

| OM15 | OM14 | OM13 ‘ OoM12 | OM11 | OM10 | oMo | OM8 | om7 | OM6 | OM5 | OomM4 | OM3 | OoM2 ‘ OoM1 ‘ OMO ‘

w w

hr/brik

w

B

w

w

w rw w rw A rw

i)

rw A w w w

31:16

15

14

13

12

11

10

TRE

OM15

OM14

OM13

OoM12

OM11

OM10

OM9

OM8

OoM7

OM6

IR R ALAE

Pin 154 H #2007
12 A B A B A RS
2 OMOM iR

Pin 144 H #5047
%A A B AE B .
2 OMOHiiR

Pin 134 H i A7
AT FH R A B A AN R
2 OMO iR

Pin 124 H 2 Ar
AL BT B A ATE R
2% OMOMH ik

Pin 114 H #2007
G A B A B A A
ZZOMOHliR

Pin 104 H =0 Ar
%A A B RS B .
ZH£OMO ik

Pin 9% A 20 A
G A B A B A A
S OMOHlR

Pin 8% AL
AL EH A B AR R .
2% 0MOKJHfhid
Pin 7% A AL
A AR BRI R .
ZHOMOKIH L

Pin 64 B Ar
L A B AL AR -
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2% OMO ik

5 OM5 Pin 5% H A=A
A A B A AE B .
I OMOKI IR

4 OomM4 Pin 4% 4 207
12 A A B A AE
2% OMO iR

3 OM3 Pin 3% A=A
A A B A AE B .
I OMOI IR

2 OoM2 Pin 28y i 207
AT FH AR A B A AN R
2 OMOM iR

1 OoM1 Pin 1% AL =0Ar
%A A B AE B .
2 OMOHiik

0 OMO Pin Off & AL
AL A AR B
0: HrH A (EALED
1: IR

6.4.3. Ui O % % B 7 5% (GPIOx_OSPD, x=A..C,F)

bk Az : 0x08
SAE: 3 A 0xOC00 0000; HiAfthii 1 0x0000 0000

e ] IR (8 A0) 2 (16 f1) BiF (32 f7) Vil

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
OSPD15[1:0] I OSPD14[1:0] I OSPD13[1:0] ‘ OSPD12[1:0] ‘ OSPD11[1:0] ‘ OSPD10[1:0] ‘ OSPD9[1:0] ‘ OSPD8[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
OSPD7[1:0] ‘ OSPD6[1:0] ‘ OSPD5[1:0] ‘ OSPDA4[1:0] ‘ OSPD3[1:0] ‘ OSPD2[1:0] ‘ OSPD1[1:0] ‘ OSPDO[1:0]
W w w W W W W W
AR b2y i3 iR
31:30 OSPD15[1:0] Pin 154 H & R H AL
ZAL A B AR o
%:#0SPDO[1:0]f ik
29:28 OSPD14[1:0] Pin 144 H i R FEAL

AL A EALANE R -
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27:26

25:24

23:22

21:20

19:18

17:16

15:14

13:12

11:10

9:8

7:6

5:4

OSPD13[1:0]

OSPD12[1:0]

OSPD11[1:0]

OSPD10[1:0]

OSPDY[1:0]

OSPDS8[1:0]

OSPD7[1:0]

OSPD6[1:0]

OSPD5[1:0]

OSPDA4[1:0]

OSPD3[1:0]

OSPD2[1:0]

22 0SPDO[1:0]1 ik

Pin 134 H 5 K A7

AL HT A B AL ATE R .

23 0SPDO[1:0] )ik

Pin 12 H i R FEAL

AL B A B AR R -

22 0SPDO[1:0] 14k

Pin 114t & KGR AL

AL HT A B AL ATE R

23 0SPDO[1:0] ik

Pin 10%i th % KE AL

AL AT EALAE R .

29 0SPDO[1:0] 14k

Pin 9ffiy HH e K A7

AL BT B A ATE R

%:#0SPDO[1:0] ik

Pin 8 i K A7

AL AT EALAE R .

29 0SPDO[1:0]1 ik

Pin 74 H B KT FE fr

AL BT B A AE R

%:#0SPDO[1:0] ik

Pin 6 i K A7

AL HT AT B AEER -

%9 0SPDO[1:0] )4k

Pin 5%y H & KT FE A7

AL BT B A ATE R

%:#0SPDO[1:0] ik

Pin 4% H i K Ig AL
AL B PR B REBR .
%9 0SPDO[1:0] )ik

Pin 3% tH i K T8 AL
AL A B AR
%:#0SPDO[1:0]f ik
Pin 24 H i K Id fE AL
A ER R B AL AN B
%9 0SPDO[1:0] )ik
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3:2 OSPD1[1:0] Pin 1% H % KT B fr
AL F R AR R
22 0SPDO[1:0] 14k
1.0 OSPDO[1:0] Pin Offi t & Rk FEAL
AL R B ALRERR .
x0: Hith R REEE2M (BALED
01: #ith & KIEAE10M
11 i 5 oK I# AE50M
6.4.4. %t O Lh/ Fhr %78 (GPIOx_PUD, x=A..C,F)
Hitibfw#%: 0x0C
SAH: ¥ E A 0x2400 0000; At 0x0000 0000
ZAAT AR AT LUE T (B AL B (16 f1) 3 (32 41) il
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ PUD15[1:0] ‘ PUD14[1:0] ‘ PUD13[1:0] ‘ PUD12[1:0] ‘ PUD11[1:0] ‘ PUD10[1:0] ‘ PUD9[1:0] PUD8[1:0] ’
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ PUD7[1:0] | PUD6[1:0] | PUD5[1:0] ‘ PUD4[1:0] ‘ PUD3J1:0] ‘ PUD2[1:0] ‘ PUD1[1:0] PUDO[1:0] ’
AL/BLI, B iR
31:30 PUD15[1:0] Pin 15 L4y ok N Hifir
AL B B AR B
ZIEPUDO[1:0] {1 $ ik
29:28 PUD14[1:0] Pin 14 4B N Hih
AL R B ALRERR
ZIEPUDO[1:0] {1 #i ik
27:26 PUD13[1:0] Pin 13 8 Hifis
AL B B AR B
ZIEPUDO[1:0] {1 ik
25:24 PUD12[1:0] Pin 12 -8 N Hihr
ZAL A E AR B o
Z B PUDO[1:0] {1 #i ik
23:22 PUD11[1:0] Pin 11 78 N Hifr
AL B PR B RE R .
Z I PUDO[1:0] {1 ik
21:20 PUD10[1:0] Pin 10 478 N Hihr

AL BT B A ATE R .
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19:18

17:16

15:14

13:12

11:10

9:8

7:6

5:4

3.2

1:0

6.4.5.

2} PUDO[1:0] 13 ik

PUD9[1:0] Pin 9 b4y ak Nz
A A B AL RSB
% B PUDO[1:0] /) ik

PUDS[1:0] Pin 8_L-#7 8 N Hifi
AL A B AL ATERR
2} PUDO[1:0] 13 ik

PUD7[1:0] Pin 7 b4usk Nz
A A B AL FE R
Z IR PUDO[L:0] Ik

PUD6[1:0] Pin 6_ -+ N RifiL
A R R A AT R
Z B PUDO[1:0] /{1 ik

PUD5[1:0] Pin 5 b By Fhifir
AL AT B ALAERR
Z: [l PUDO[1:0]HJ 3tk

PUDA4[1:0] Pin 4 L+ B R RifL
A R R AL AT R
Z I PUDO[L:0] ik

PUD3[1:0] Pin 3 B N HihL
AL AT B ALAERR

2 H8 PUDO[1:0] 13tk

PUDZ2[1:0] Pin 2 B N RihL
ZAL A B AL ATERR .
Z IR PUDO[L:0] ik

PUD1[1:0] Pin 1 L+ B N RifL
AL ER R B AL AN B
Z I PUDO[1:0] ik

PUDO[1:0] Pin 0 4B FHifiz
AL A B AR
00: B, K LA TR (EA{E
01: O A
10: ¥ F R fAE st
11: 1%

B OBMNRESEFS (GPIOX_ISTAT, x=A..C,F)
Hibi- R Fs: 0x10

118



GigaDevice GD32E23x ﬁﬁF?ﬂﬂ

SA{E: 0x0000 XXXX

GRS A DY (840 FF (16 A1) BT (32 1) Vil

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

‘ISTATlS | 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

DLALIE, B iR
31:16 TR e WAURFF R ALE
15:0 ISTATY Uiy i NARAS A7 (y=0..15)

XESAr i R A B AT B
0: 5l 5 AT
1: SIEAAAE5 E i r

6.4.6. Ui D% B2 H] F1E2% (GPIOx_OCTL, x=A..C,F)

ik mAs: 0x14
HfifE: 0x0000 0000

WAL (86 |« kT (16 61 :F (3261 Vil

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

| e |

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

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

w rw rw w rw rw w rw 1\ rw I\ I\ rw w rw w
DLISLIR, 2R R
31:16 N W EALE
15:0 OCTLy Uiy 11 tH 4% )47 (y=0..15)

WAL BT B ATE R
0: 5 ey Ik 1
1 51 B v T

6.4.7. W OA R SAES: (GPIOX_BOP, x=A..C,F)

Huhik A% . 0x18
S A{E: 0x0000 0000
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AT A LA 7T (840 g (16 A1) B (32 40) Vil

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

‘ CR15 ‘ CR14 ‘ CR13 ‘ CR12 ‘ CR11 ‘ CR10 ‘ CR9 ‘ CR8 ‘ CR7 ‘ CR6 ‘ CR5 ‘ CR4 ‘ CR3 ’ CR2 ‘ CR1 ‘ CRO ‘
w w w w w w w w w w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

‘BOPlS ‘ BOP14 ‘ BOP13 ‘ BOP12 ‘ BOP11 ‘ BOPlO‘ BOP9 ‘ BOP8 ‘ BOP7 ‘ BOP6 ‘ BOPS ‘ BOP4 ‘ BOP3 ’ BOP2 ‘ BOP1 ‘ BOPO ‘

w w w w w w w w w w w w w w w w
BL/IBLIE, B S Hid
31:16 CRy sty 1 BR 2y (y=0..15)

AL B B AR R -
0: AHRIIOCTLY A A B
1: JEBRMNOCTLY A0

15:0 BOPy[15:0] Ui [ B A7 Ary(y=0..15)
AL EH A B AR R
0: HIRIOCTLYS B MAs
1. WEAMRMOCTLY 1

6.4.8. Wi DL B4 55 %% (GPIOx_LOCK, x=A,B)

Wbk {w#%: 0x1C
HAi{E: 0x0000 0000

A R AEL T (32 60 Vil

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

‘ (i ‘ LKK |

w

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

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

TN RE 2K R

31:17 R DR FER A

16 LKK Bl

AL Hfigi@ T Lock KeyS A B AL, IR,

0: GPIOX_LOCK? 17 & vy L e B %17 9

1: HF T —IRXMCUENHI, GPIOX_LOCKZfF Ayl
LOCK key5 F¢ 41l

H1-550-51-30-ik1

ER: ELOCK KeyH FFHI#R], LK y(y=0..15){{E % ARFF.

15:0 LKy Uity 18 %€ fizy(y=0..15)
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AL F R AR R
0: iy LI BC B A B
1. o O B B
6.4.9. ZHThRe 1R F %% 0 (GPIOX_AFSELO, x=A,B,C)
bk fwF%: 0x20
A : 0x0000 0000
ZAAERE I DMZ 7T (84D 2P (16 A1) BT (3240 P,
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ SEL7[3:0] I SEL6[3:0] ‘ SEL5[3:0] SEL4[3:0]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ SEL3[3:0] ‘ SEL2[3:0] ‘ SEL1[3:0] SELO[3:0]
AL/, 2R R
31:28 SEL7[3:0] Pin 7i%$8% FH IhAg
AL R B ALRERR
ZIRSELO [3:0]f# ik
27:24 SEL6[3:0] Pin 6% $% % FIhiE
A AT B FE B
ZHESELO [3:0]f#Hik
23:20 SEL5[3:0] Pin 5i& & H Ihae
AL R BALRERR
ZIRSELO [3:0]f#ik
19:16 SEL4[3:0] Pin 4% $8% FThRE
A AT A FE B
ZHESELO [3:0]f# ik
15:12 SEL3[3:0] Pin & & HIh#e
AL R B ALRERR
ZIRSELO [3:0]fHik
11:8 SEL2[3:0] Pin 21k % FThRE
A R A LA FE B
ZIESELO [3:0]14ik
7:4 SEL1[3:0] Pin L& FH)5e
AT A B A FE R
ZIRSELO [3:0]fHik
3:0 SELO[3:0] Pin 0i&#:%& FIh#E
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AT A B RS B
0000: EFAFOTIAE (EAIME)
0001: EPEAFLYIRE
0010: EPEAF2L)RE
0011: EPEAF3LIRE
0100: #E$EAF4TNAEE (Port A,B only)
0101: #EPEAFSINAE (Port A,B only)
0110: EFEAF6LIHE (Port A,B only)
0111: #EEAFTIAEE (Port A,B only)
1000 ~ 1111: 1#%
6.4.10.  ZHThELEFEFFEE 1 (GPIOX_AFSEL1, x=A,B,C)
bWz . 0x24
HA7fE: 0x0000 0000
AR DL AT (840) P (16 1) 8 (32471 Vil
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ SEL15[3:0] SEL14[3:0] ‘ SEL13[3:0] ‘ SEL12[3:0]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ SEL11[3:0] SEL10[3:0] ‘ SEL9[3:0] ‘ SELS8[3:0]
AL IR 2K R
31:28 SEL15[3:0] Pin 15:%$¢ & FTh#E
A A B A AE B -
Z IR SELS[3:0]H ik
27:24 SEL14[3:0] Pin 14i% % & HIhfE
%A A B RS B .
Z IR SELS[3:0]KI ik
23:20 SEL13[3:0] Pin 133+ & H TR
A A B A AE B -
Z I SEL8[3:0] ik
19:16 SEL12[3:0] Pin 12i% % & H IhfE
AT A B AR B
Z IR SELS[3:0]84tik
15:12 SEL11[3:0] Pin 1iE# % FH I EE
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£ SELS[3:0]14hik

11:8 SEL10[3:0] Pin 10:%#% & F oh &g
A A B A AE B .
Z: I SEL8[3: 0] H ik

7:4 SEL9[3:0] Pin Qi %% FH Th kg
A A B AL ATERR
Z I SELS[3:0]14hik

3.0 SEL8[3:0] Pin 81+ % FH DIt
AL A B AR .
0000: IEFAFOLHAE (RAiE)
0001: EFAFLTIHE
0010: EFAF2TIHE
0011: EFAF3TIHE
0100: EFEAFATIRE (Port A,B only)
0101: EFAFSIIRE (Port A,B only)
0110: EFAF6IHE (Port A,B only)
0111: EFAF7IIRE (Port A,B only)

1000 ~ 1111: {3

6.4.11. PriERR R (GPIOX_BC, x=A..C,F)

Hublbff%: 0x28
S Ai{E: 0x0000 0000

G A e ] LA (8 AL 2 (16 £ BT (32 L) Vil

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

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

‘ 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

BLIALIS, LR i 3o

31:16 TR e DAREF EALE

15:0 CRy Uity 13 B Aizy(y=0..15)

1A A B A SRR
0: MMOCTLyAL & A AL
1: JEBRAHNAIOCTLY AL
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6.4.12. W OB EE S8 (GPIOX_TG, x=A..C,F)

Huhik{mfs: 0x2C
S Ai{l: 0x0000 0000

ZAAT R LA 7T (840 g (16 A1) B (32410 Vil

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

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

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

Ar/ALI, 2K iR

31:16 TRE WARFEEALE

15:0 TGy ot 05 fry(y=0..15)

A A B AE BR .
0: MM OCTLyAL’ A ALt
1: FHECAHROCTLY AL
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7. BHRURREEEEIT (CRC)

7.1, faifr

TEITCAR IR A — Foft FIAE B30 WX 28 R B0 % I Z2 BRI AY , 7T LUK 56 SR 4 A (R A 2R R
Z.

CRC & H . IcHe M B B I 2 B0k THE 7/8/16/32 £z (1) CRC Bekifid .

7.2. TERME

YRETI8116/32 1 FHE H N 5

XF T 7(8)/16/3247 iy NECHEAC L, 1558 150 30l 9172140 AHBIR B 1 5
FH P AT PATC & 2 K

CRCHEA &, F Al AR E T 5 ME;

BCAT 5 R AT 8 FF A7 2, AT LA AR AT AT S 5 F

PP S E R EAME, TR R

& 7-1. CRC EH ¥ THER

Data Input

Y — Input Data Register (32 bit)

!

CRC Calculation Unit
configurable polynomial

AHB
BUS
Interface
Data Output
< < Output Data Register (32 bit)

Data Access

<:> <:> Free Purpose Register (8 bit)
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7.3.

TheeHR

B CRCEMF LA LA RITE 3201 1 R 46404, CRC_DATAZF A a5 WS R 4e 0 JE A2 i o
CRAPS
WA IS A 3 B CRC_CTLAF A4 1 7 R TE PR CRC_DATAZ f74%, i A\ IM R 46
BN 22 T — R CRC_DATAZFAF % [ 45 BdE A7 5
XT1-32/16/8(7) AL R K, CRCHITHE 73 7l EEAE 9% 41211 AHB I I8 31 . 76 I
], K320 N AR R, AHBEZR A 2 i .

B ARG T 8L L B F 8 CRC_FDATA, CRC_FDATALCRCItH X, fHf]
I R DA AT ST (9 152 5 R

B P DA AT RASE A AN A AL
A0 N T 3R B = R 5K
LR U5 504 0x3456 CDEF Ay :
(D & RIS
20 BB o VU LH , 2H P9 SE RS . 00T S A . Ox2CBAB3F7
PORNE S S SUIN
20T B o A, ZH P SERREIE] . 0T S A . Ox6A2CF7B3
3) W
20  H AL oy e — ., N eS|, 107 S R v: OXF7B36A2C
DI R TR B €5 S B U B I WAk e B UL S
Bltn: MREV_0=1, %455 0x3344CCDD¥ 4% 7 i0xBB3322CC.

B AR E MY R .
HRSTAL E AL BN CRC_IDATAT A7 S AT 5 #:AEI , CRC_DATAZA7#54 H 3 W41k
JNCRC_IDATAZF A7 2% HIMH -

B HRE 2.
AL EPS[1:0], P A LR SR a2 WA g A A v . R 2 0> 13247, I
2H N R AL Ao AL HPS[L0| s B e, i EEICRC.
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7.4, CRC &%

CRCIH:#ill: 0x4002 3000

7.4.1, HIEF 74 (CRC_DATA)

HudikfF%: Ox00
SAfH: OXFFFF FFFF

N

@A A A R AETR (32 for) Vi Al

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ DATA[31:16]
w
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
‘ DATA[15:0]
w
DL, 2R iR
31:0 DATA[31:0] CRC 4R Ar
AR .

G AR I TR SRR s, BRI S NRIAT. NS5 N EE A e i i
RPN BEIGZ A 7443 B K2 LIRCRCUFR AR .

7.4.2. WAL IE R 788 (CRC_FDATA)

Huhikf#s: 0x04
SA{E:  0x0000 0000

AR B LR T (32 ) i

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
18
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
TRER FDATA[7:0]
w
BLIALIR B iR
31:8 frEE WAURFEEALE
7:0 FDATA[7:0] PUST B ZF A7 2R AL
AR 5,

RN 5CRCHHTI R %7 WRERAE M HA M T HAREAT H K. %734
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CRC_CTLZ 728 152

7.4.3. #EH| % #% (CRC_CTL)

HodikfwE%: 0x08
HA7fE: 0x0000 0000

A A R BEH (32 ) Vi )

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ R
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
‘ R ‘ REV_O ‘ REV_I[1:0] PS[1:0] TRER ‘ RST ‘
w w w rs
ALEE BFR R
31:8 TR W EALE
7 REV_O FE AN G B A e R 0 D e

0: it Kot AR %
1. o R R F2 AL B e

6:5 REV_I[1:0] B4 N A D) e
0: HNBIEAI I
1. NBE TR
2: B R
3: HNHIE TR

4:3 PS[1:0] ZIAKE
0: 32fir
1: 16 (POLY[15:0]H T-it¥)hz
2: 8 (POLY[7:0]H T-it%0)f:
3: 7 (POLY[6:01/ Tit%0)hr

2:1 (73] WA ARR R BLAE

0 RST %A R E A CRC_DATAZI 11 4%, CRC_DATARME w4 1 3h #1441k HCRC_IDATA
WA IE, ARG ENEE. A CRC_FDATAR /745 % A 520 .
LA IRE e

7.4.4. VIMEFTEE (CRC_IDATA)

Hihk % : 0x10
HAiE: OXFFFF FFFF

AR R AETL (32 fr) i
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ IDATA [31:16]
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
‘ IDATA[15:0]
LIS, R FR ik
31:0 IDATA[31:0] i ECRCHJA
CRC_CTLHFBHIRSTH. BAIJG, CRC_DATAZAF % B 15 4% 55 5 A I 2 A7 2% 1Y
8o
7.4.5. ZWA &7 (CRC_POLY)

ik fmAs: 0x14
HifH: 0x04C1 1DB7

A7 58 17 (32 ) Vi )

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ POLY [31:16]
w
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
POLY[15:0]
w
AL/, 2R R
31:0 POLY[31:0] B 8 % I E

B &PS[1: O
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8. HZEF AT R 2 (DMA)

8.1. f&ifr

DMA | ge it 1 — FiBE 1 (1075 3CLE S B AN A7 it 2% 22 18] B Ak 458 AAE- Gk 4 2 TR A S e
M7 CPU I A, T CPU AT LA AE AR BE HoAth S 48 D) e _F . DMA 24 85 5 il .
AN AR AL L T RER AR B — AN B AN B B A7 45 U7 3 SR 1. DMA $2 il 85 A TSR BL 17—
MfEas, FRAPEZ A DMA TSR IIILES.

DMA 4|35 F1 Cortex®-M23 WIZILZ R4 k4, 24 DMA F1 CPU ¥ 1o FIRE o bk 2% 8] i,
DMA 7 i) i] GE 2[4 CPU i 0] R4k LA SR E 1 o S50 [ rh sz Bl 1 i R i Sk 4y
fic DMA 5 CPU U AL, ‘&l LLffR CPU 5318 /b —2F 1 R G285 96 .

8.2. FERE
N LR KR TR E, Sk 65536,
B 5N, FHEENEEEAEE
B AHB f1 APB 4%, H _LINAEAT SRAM #B AT LLVE 5 o) 3R vim A0 H A o
BRI R E RAE L DMA 53K
B SRR (K. . m. RED AL GEIE SR, A gED;
B EEEAMEIROR R TR T, T, 7
W RSN RO S R i R O T
B SRR R
B UMK EIEAERS, RS RIANE, NG ES B A B AR
B BN 3 T T bR AT R T, e 6T 0 R R
BRI A
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8.3. SHTER
& 8-1. DMA S HIHER
AHB slave
DMA interface
Configuration < >
\4
peri_req > Channel 4 AHB
. A\ 4 % B _master
,;e-ri_req ;! Channel 2 v € % E — | Msster - lnterfas
. | Channel 1 € s ort
peri_req > \ 4
, Channel 0 €
peri_req
Memory control
state & counter >
management
Peripheral control — R Arbiter
state & counter
management —
Transfer >
request
tH 4 8-1. DMA £#FEEN7~, DMA $5iil 25 th 4 55 4
- AHB ME:ELE DMA
- AHB F#: AT HUE AL 4
- AT DMA IR IO Se s B
- HRAEAH
8.4. Theesik
8.4.1. DMA #:4E

DMA &4y A wi DA . IR RIS, 2 5 S U B 47 % 21 H 1k . DMA #4il
#3EF DMA_CHxPADDR. DMA_CHxXxMADDR. DMA_CHXCTL 77728 E 1158 T — ki lE
(357 H ¥tk . DMA_CHXCNT 77 77 &8 H T #% il 4L % i /X 2. DMA_CHXCTL 77 £ #5 I)
PWIDTH F1 MWIDTH #7384 i & R IEFIHEW 7580 CEAPEFIT) .

% DMA_CHXCNT /sl v 4, 31 H PNAGA #1 MNAGA fi¥ & 7. 454 PWIDTH Al
MWIDTH K& FHECE, DMA {4t E v W% 8-1. DMA fE52E(E.
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% 8-1. DMA 814k

R E TEHBRAE
b/ =R b/ Bz
32 bits 32 pits  |1: Read B3B2B1B0[31:0] @0x0 1: Write B3B2B1B0[31:0] @0x0
2: Read B7B6B5B4[31:0] @0x4 2: Write B7TB6B5B4[31:0] @0x4
3: Read BBBAB9B8[31:0] @0x8 3: Write BBBAB9B8[31:0] @0x8
4: Read BFBEBDBCJ[31:0] @0xC  |4: Write BFBEBDBCJ[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 BDBCJ[7:0] @0x6
32 bits 3 bits 1: Read B3B2B1B0[31:0] @0x0 1: Write BO[7:0] @0x0
2: Read B7B6B5B4[31:0] @0x4 2: Write B4[7:0] @0x1
3: Read BBBAB9B8[31:0] @0x8 3: Write B8[7:0] @0x2
4: Read BFBEBDBCJ[31:0] @0xC 4: Write BC[7:0] @0x3
16 bits 32 bits  |1: Read B1B0[15:0] @0x0 1: Write 0000B1B0[31:0] @0x0
2: Read B3B2[15:0] @0x2 2: Write 0000B3B2[31:0] @0x4
3: Read B5B4[15:0] @0x4 3: Write 0000B5B4[31:0] @0x8
4: Read B7B6[15:0] @0x6 4: Write 0000B7B6[31:0] @0xC
16 bits 16 bits  |1: Read B1B0[15:0] @0x0 1: Write B1B0[15:0] @0x0
2: Read B3B2[15:0] @0x2 2: Write B3B2[15:0] @0x2
3: Read B5B4[15:0] @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
3 bits 32 pits  |1: Read BO[7:0] @0x0 1: Write 000000B0[31:0] @Ox0
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 f745 (I CNT A 3 ZFECHENAL B A AT AL &, HAm bl i k. EfEH

A, CNTALSRKME R RIS A 2 > B AL AT .

¥ DMA_CHxCTL 2 #7582 1# CHEN f735%, #J L= 1k DMA £ 4i.

B 77 CHEN {7435 20 DMA fE5e R 5e . i #HE CHEN A0 73 P A i I«

- fEEHTERE DMA GHIERT, ARXHZIEIE MK AR EEATERIE, W DMA K422 5¢ ik

EEI A

- (EEFTAERE DMA JEIERT, W ERAMGH AT THAE, W DMA KEITa6— VORI

SR

N

m
b(EE}

5% CHEN fiif}, DMA fEH#iC & 58/, ZJa R ER A AT HAE A8 Gt DMA
18, WS i K AT DMA f£%i .
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8.4.2. SEF
N T RIS (047 XA, DMATEHIES T ol N T AMAAE G5 132 LM, BLIE T SRA5 5 AN
Bie5:
- WERET: HAMEK, RYISNE CAAER I ROR B  ;
- NZES: B DMA #Efildsm s, KU DMA #iil#8 C4 K i%E AHB 4 205 4k .
[8-2. FEFHLATVEARTER T DMAESHI 3% 5 41 ¥ 2 (6l 32 T WL o
& 8-2. EFHLH
Periphgral(;streadydto trants?;it Peripheral releases the
o eduestsignal 1o DA e acknowiedge signal | oapherallaunches
: ) /
heral -
Preer(l:‘pueesrta \>< Peripheral request ‘><4/ WPS;ZZZ? I
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
o /AT
The corresponding channel has
the highest priority and the DMA
controller sents an AHB command
to access the peripheral
8.4.3. ik
 DMAFE il 3 7E [7] — I [ 00 3 2 AN HM G KIS, A B 28R AR 4 Z1 B2 SR IR0 56 2ok v g i
SR — AP BE K o SR OIE A S BRI, RS FHM IR
- BRUHREG: rRAg, AR, R, mRITRR . BT DU I 5 A7 2 DMA_CHXCTLHIPRIOA 35
KECE.
- WEOELSE SR ZETE B FE R E R, g S IREEIE I e S . B EIEOFIE
TE 20 B NAH R R e 2, ORI e g v T8 IE 2,
8.4.4. iy hk A B
A0 A5 R/ B AT R SCRE P A bk AR U ] e A U B 7 4748 DMA_CHXCTL
[FIPNAGAFIMNAGAN. FH R 15 ELA7fifh ds A1 AN BRItk 2E AR
7 A, ok — B N Tas R 3 e (DMA_CHXPADDR, DMA_CHxMADDR).
BRI, N R AR b ATl 1 (B2, 4, XAME B T B AL i
i
8.4.5. B

PG IR 3 SR A B E B2 I /M TE R (IADCH i) . FFDMA_CHXCTLZE 723 FICMENAL B
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8.4.6.

8.4.7.

8.4.8.

A7 AT LA REIE IR A
R T, BFRDMALH G, CNTHESHERSN, HAM SRS EL,
DMAS— BN AMNL G R, BEREEMRES. (DMA_CHXCTLZHfZ#ICHENS) #£i&0.

FRES BRI

FDMA_CHXCTLZF A7 78 IM2M A7 B A7 7] DUAE REAF it #s BAF g 2 0. R, DMAJEIE
FER BRI A AN G R15 5 . — E.DMA_CHXCTLZH 17 2% (ICHENAZ 1 B 1, DMAEIE #
SR AR AL R YE, ELZIDMA_CHXCNT %117 2814 20, DMAIEIE 4 215 1k

HIERE

FUAZH— ORI DMA Ko A&k, @ UCGENE LN 20 BREEAT A

1. BEEUCHEN £z, iy 1 GEIECHIAE), WHZFizfi. 2 CHEN Jy O i, &I T4 5R
BC B DMA JT46 3T &4 .

2. IE DMA _CHXCTL 748 M2M & DIR 7, #EPEAEHHER.
3. fic® DMA_CHXCTL 77 /725 CMEN 7, #&#E2 S EREIE .
4. Wii® DMA_CHXCTL 1721 PRIO i, &F1%iEE AT 562 .

5. J#id DMA_CHXxCTL 7517 &3MC B A7l e M AN B AR5 58 B2 LA R A7 Gk &3 A0 A h et bk A B 5
%o

6. it DMA_CHxCTL &7 47 & He B A% 4 52 i T, A% 5e e 8, A% a5 o B ) 1 e A5z«

8. @it DMA CHXMADDR 73 hic B 1748 o St
9. it DMA CHXCNT %17 2% i B B A4 .

10. %% DMA_CHXxCTL %7772/ CHEN {7 & 1, {#ft DMA j#iA.

ealgi

BEADMABIE ARG — A FH R I b W A =R A 58 B A% 8 BRIMAR A AT R

B W EDMA_INTF 27 A7 8 th A L A AR 547, FEDMA_INTCH 2488 h A & FH i Bk
i, fEDMA_CHxCTLAFfras A & I RENL . #68-2. FIBFEAFMIR | HI KA

& 8-2. Tl

T— AT DA T RRAL B AA
DMA_INTF DMA_INTC DMA_CHxCTL

5 e %, FTFIF FTFIFC FTFIE

(R IE S5 HTFIF HTFIFC HTFIE

TEEER ERRIF ERRIFC ERRIE
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DMA - 732 45 111 £78-3. DMA #2827, AR rh Wi R, 728 1A L o 7 S 1 22
P

& 8-3. DMA 132 5 [&]

FTFIFX >

FTFIEX—>

HTFIFx—>

or CHXINTF—>

HTFIEX—>|

2 3
> >
o o

ERRIFX—>

and

ERRIEX—>

R X RRBEH GFRNx=0...4)

8.4.9. DMA %R B &t

ZAHPBAE R W B[] —4> DMA JEIE . XL R IE SAEL T PR 5 3E A DMA. 5 I
A& 8-4. DMA iZR B - I L B MO (a5 474, BE M IR SR AT AT (7T 5 Bk
o b 250 PR R — I a], 2[R — A8 TE B — DM AMERTE R TT 5 . 2 8-3. DMA A8
EEFRZHNE T DMA KRN ETE SR AN K -
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& 8-4. DMA i 3K i

Hardware
priority

high

low

Channel 0

M2M——

Channel 1

M2M——

Channel 2

/

(]

ADCW
r TIMER16_CHQ®
TIMER16_UP®Y

ADC®
SPI/12S0_RX
USARTO_TX®
12C0_TX

r TIMERG__CHO
TIMER2_CH2

TIMER16_CHOQ®

TIMER16_UP®

SPI/12S0_TX
USARTO_RX®
T2C0_RX
TIMERO_CH1

or TIMER2_CH3

TIMERZ_UP
TIMER5_UP
TIMER15_CHO®

M2M

Channel 3

/

TIMER15_UPWY

SPI1_RX
USARTO_TX®
USARTL TX
[2C1_TX
TIMERO_CH3

or TIMEROTRIG

TIMERO_COM
TIMER2_CHO
TIMER2_TRIG

M2M

Channel 4

/

TIMERlS:CHOf)
TIMER15_UP®

SPI1_TX
USARTO_RX®
USARTI_RX
12C1_RX
TIMERO_CH2

or TIMERG_UP

TIMER14_CHO
TIMER14_UP

M2M

TIMER14_TRIG
TIMER14_COM
TIMER14_CH1
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#8-3. DMAR BB B R K

Jhik B 0 HEiE 1 HiE 2 HEiE 3 EiE 4
ADC ADC® ADC® . . .
SPI/I2S . SPI/12S0_RX SPI/12S0_TX SPI1_RX SPIL_TX
USARTO_RX®
USART . USARTO_TX® | USARTO_RX® UUSSAARJ%T%(;) )~
— USART1 RX
12C . 12C0_TX 12C0_RX 12C1_TX 12C1_RX
TIMERO_CH3
TIMERO . TIMERO_CHO | TIMERO_CH1 | TIMERO TRIG TT':\I/\'AEERROO—%HPZ
TIMERO_COM —
TIMER2_CH3 | TIMER2_CHO
Uil ° TIMERZ_CH2 TIMER2 UP | TIMER2 TRIG °
TIMERS . . TIMERS_UP . .
TIMER14_CH
0
TIMER14_UP
TIMER14_TRI
TIMER14 ° ° . ° G
TIMER14_CO
M
TIMER14_CH
1
(
TIMERLS . . TIMER15_CHO® T'MER%)S—CHO .
1)
TIMERIS_UP™ | 1\ \iER15 UP®
(
TIMER16_CHO'| 1\ 1ER16_CHO®
TIMER16 ) TIMERLS LP@ . . .
TIMER16 UP® —

(1). 24 SYSCFG_CFGO 317 28 [0 N 5 e 57 gl 75 ZR e, 3785 SR gk b 6 ) i% 3 0

(2). 24 SYSCFG_CFGO & 17 #% [ A0 B 55 W 557 g A I, 15 SRl i 5 3911 %080 .
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8.5. DMA #7733

DMA %:Hiitik:  0x4002 0000

8.5.1. Wb BAL A% (DMALINTF)

HodikfwE%: 0x00
HfifE: 0x0000 0000

N

TR N AN NSRS
ZAAF A R BEiE T (32 60 Vi)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ TRH ‘ ERRIF4 I HTFIF4 ‘ FTFIF4 ‘ GIF4 ’
r r r r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

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

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

DL, 2R iR
31:20 TR WARFF R ALAE
19/15/11/7/13 ERRIFx T IEXE AR E AL (x=0...4)

B AL, WA EDMA_INTCHI R AL H1iE F
0: BIEXA R A LR
1: IBiExK AL R

18/14/10/6/2 HTFIFx T TE XA 58 bR S AL(x=0...4)
ffF B AL, B S DMA_INTCHIN A RLIE SR
0: JEIE XA A 58 AL
10 EIEX A 5T AL

17/13/9/5/1  FTFIFx JETE XA i 58 bR B AL(x=0....4)
TEPEBE AL, WA SDMA_INTCHIR A N 1TEE
0: BB XEHIAR e
1: BB X4 5T AR

16/12/8/4/0  GIFx IEXA R TR E AL (x=0....4)
TEPEE A, W EDMA_INTCH A N1iE %
0: iBifx ERRIF, HTFIFEFTFIFFR &7 A B AL
1: BiExE /> K AERRIF, HTRIFEFTRIFZ — B ff

8.5.2. F iR HALF R 74+ (DMA_INTC)

Huhikf#s: 0x04
S A{E: 0x0000 0000
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R AT 4 R eI (32460 Vil

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

‘ TRE ‘ ERRIFC4’ HTFIFC4 ‘ FTFIFC4 ‘ GIFC4 ‘
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
IALITRE S B #id
31:20 ReE WIR R EALE
19/15/11/7/3 ERRIFCx TR IEIEX(x=0...4) KSR bR T AL

0: Jorem
1: {EZEDMA_INTFHFF 8 ERRIFXAL

18/14/10/6/2 HTFIFCx 15 BB IEX(x=0...4) 1) AL 4 56 Bibs 4L
0: T
1. HEDMA_INTFZ A7 45 M HTFIFXAL

17/13/9/5/1  FTFIFCx 15 BB IEX(x=0. .. 4) AL 5E ubs B AL
0: Jorem
1: {EZEDMA_INTFE 78 FTFIFXAL

16/12/8/4/0  GIFCx TERREEX(x=0...4) 145 T Wi S 47
0: TR
1: 7EEDMA_INTFEF25GIFX, ERRIFX, HTFIFXFIFTFIFX{i

8.5.3. I8 x =] #7288 (DMA_CHxXCTL)

X =0..4, X N#iET5
Hodibfw#%: 0x08 + 0x14 x x
HifH: 0x0000 0000

e REETE T (32 40) i)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| i |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ TRE ‘ M2M ‘ PRIO[1:0] MWIDTH[1:0] PWIDTH[1:0] ‘MNAGA ‘ PNAGA‘ CMEN ‘ DIR ‘ ERRIE ‘ HTFIE ‘ FTFIE ‘ CHEN ‘
w w rw rw w w w w w w w w
LIS, £ FR R
31:15 3 DAURFR AL
14 M2M T A B A
WA B AL ANEE

139



2

GigaDevice

GD32E23x H FFiit

13:12

11:10

9:8

PRIO[1:0]

MWIDTH[1:0]

PWIDTH[1:0]

MNAGA

PNAGA

CMEN

DIR

0: 2k - f7iti 2% BT fif A3 15120
1 fHEefE ka8 B AR =X
CHENMZL NN, iZALASREREAC E

B

BB REE

00: ik

01:

10: =

11 M

CHENA ALY, 203k /N B i

A4 35 1A A B o
BAFE N AE S

00: 8-bit

01: 16-hit

10: 32-bit

11: f#¥

CHENZ AL, AN RE bl fic B

MBI A A N 9 FE

BB REE

00: 8-hit

01: 16-hit

10: 32-bit

11 f*H

CHENNL LIRS, %A BE 1 e &

A7 A% 1 bk A= Rl %
BAFEMAES

0: [ 5 Hiu kA 5K

10 R

CHENGZ LIRS, ZArAREHEIC &

AN IR LA B
BAEE M AEE

0: [ Ehhk R

1 BEH R

CHENPL LI, %A ASRE#: L &

TR e

A BEALATEE

0: ZEIEPHI L

10 fERETEHE N
CHENAZLALRS, AL ARERICE

A7 1A
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AT EAATEE

0: MAPBLEE Y IF 5 A A7 A 4

1. MAFfifas 3t IF 5 NSk i
CHENAZAYLI, AL A RERACE

3 ERRIE T AE A R A AL
WA B AR F
0: &% (b iE 5 it T
1. ffREIEIE A R W

2 HTFIE JETE 4% % 56 B T BB L
BB REE
0: 4% 1b i A% 56 B b
1. fHRRIEIE -5 78 B T

1 FTFIE T AL i 58 B T A R L
BB REE
0: A 1P 3 A4 56 B 1 e
1. A ARE IE f 4 56 B

0 CHEN JHIEERE
A B AL RS E
0: Z51LiZiEiE
1. ffReZi@n

8.5.4. BB x T F S (DMA_CHXCNT)

X =0..4, x NHBEFS
HubiEfRF%: OxOC + 0x14 x X
HAi{E: 0x0000 0000

A AR (3260 Vi

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

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

w

IALVR S 2R iR
31:16 TR F WARFEE AE
15:0 CNT[15:0] fEHTT 4L

CHENGL IR, 2L BERC B
ARG E A 2 DB SE A . — EOEIERERE, A AAA N AL, JRER
ANDMAMES 2 R WRIZFAGHE N0, TRIBETT RS S, HASH L
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FE5 . FZIAIE TAEEMEI T, — FodiE M5 e, 1% Za ik B s
BERB VIR EE.

8.5.5. 3B x ShEE LR 735 (DMA_CHxPADDR)

x=0...4, x Ni#EFS
i fRF%: 0x10 + 0x14 x X
S Ai{l: 0x0000 0000

LA AF e REeiL T (32 40) Vil

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ PADDR[31:16]
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ PADDR[15:0]
w
DLIALIR, ZFx R
31:0 PADDR[31:0] A bk

CHENfZ ALRS, A7 A RER AL B
M PWIDTHALIE (1)1 ¥01 (16-bit),, PADDR[O]#: Z0%, Vil H3h- 5164kt X} 5% .
PWIDTHALI 18 7910 (32-bit), PADDR [1:0]# 20, ¥ i [ 3 5324 Huht X 5%

8.5.6. B x fAiEsA it 5 /745 (DMA_CHxMADDR)

x=0..4,x NBIEFS
Mol fw#%: 0x14 + 0x14 x x
HifE: 0x0000 0000

e REETE T (32 40) 1M

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
MADDR[31:16] ‘
w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MADDR[15:0] ‘
w
BLIALIS, LR i 3o
31:0 MADDR[31:0] FEfifi A Bt -

CHENGL AL, SIS GEHE AL B
HMWIDTHAE )8 801 (16-bit)it, MADDR [O]#% 20, 118 B 5 16 bk %} 55 .
2 MWIDTHAZ I 18410 (32-bit)if, MADDR [1:014% Z0&, 15 H H 3 53260 il %f
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9.

9.1.

9.2.

9.2.1.

9.3.

9.3.1.

Hik (DBG)

fEi

GD32E23x & 41™ fhfie fit 1 5 A AR AT, BREZATNNAT) BE . X LLThREE T Arm CoreSight™
LA R b R G B AT BEDOE 2 (M TAP R 25 R SK L 1A CAT BRER Th BE 46 B fEArm- Cortex-M23
WS . HIRRGSCF BTN (SWD) MERERDIEE . WA ERER T REVE 2 2% T 51 SO

B Cortex-M231 RS2 F it
B ArmifiE O ve s M e .

PR R 8 B F AR TR 0T A DL & — 2 4h % A, 2 $5: TIMER. 12C. RTC.
WWDGTAHIFWDGT. MMM EL, iR RS AR R TSR 8h, 2 h—sh
PARFR SRR AS, XA/ AR TIMER. 12C. RTC. WWDGTHIFWDGT.

B AT R O A
A T AT B A AT VR LT (SWD) i A Th .

51 a7 e

AT TR (SWDO $2AEPE /N 51 B2 1 B N 51 (SWDIO) Flis & 5] i (SWCLKD .
AR5 e -
PA14 : SWCLK

PA13 : SWDIO

WIRSWDE A, XA 5] ISR E N EGPIOTfE. AT I LR B % S5 8 A
HHEA/G 2O (GPIOFIAFIO) .

PR D) REtiR

R AR

U DBGH | % /£ 440 (DBG_CTLO) [KJSTB_HOLDA: B 13 H ik NN, AHBMZRI 4 Fi
RGN A HCK_IRC8MEEfE, ATAEMNUE A N HIR. HERAIUEER)E, P ERGE.

U DBGH | % fE 240 (DBG_CTLO) [JDSLP_HOLDA: B 13 H. itk N\ & B BRI 2, AHB S LRI
Bh AR Gosl Bh H CK_IRC8MER AL, BT DATE VA 5 IEAR AR 28 R ik

Y DBGHE |27 /7250 (DBG_CTLO) HISLP_HOLDA B 13 H itk NBEIRAE R, AHBEZL N #hi%
Ao, AR BEIR AL T R
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9.3.2. TIMER, 12C, RTC, WWDGT 1 FWDGT 4} & A

MNREAE LR, JF H.DBGIEHI| &7 %30 (DBG_CTLO) =iDBGHZ#I% /741 (DBG_CTL1) T
AR E L. T ARESNE, BHAFEE:

XFFTIMERANME, TIMERH a5 1k F3k47 M
XFFI2CHME, SMBUSTREPIRZA HHEAT

XFFRTCHMK, THE a5 b IFREAT

X FWWDGTE#H FWDGTAR %, s i e 1k IF k4711
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9.4. DBG #HfEas
DBGH:HlE: 0x4001 5800
9.4.1. ID &% (DBG_ID)
itk A% : 0x00
R e fs
% AT R AEIE (32 )Yy ]
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
ID_CODE[31:16]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ID_CODE[15:0]
AR 2R iR
31:0 ID_CODE[31:0] DBG ID Ziff#¢
IR RSN, X B AN AR ) A
9.4.2. EH|E77%% 0 (DBG_CTLO)
ik : Ox04
HAE: 0x0000 0000, 1V _FHIEAL
LA A R AETE (32 Ar) Vi ]
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
. TIMER13_] rre TIMERS_ ey I2C15HOL
HOLD HOLD
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
12C0_HO o TIMER2_ B} TIMERO_ |WWDGT_| FWDGT_ . STB_ DSLP_ SLP_
LD e HOLD HE HOLD HOLD HOLD b HOLD HOLD HOLD
(AR £ iR
31:28 N WARFFEALE
27 TIMER13_HOLD TIMER 13 £
EAL A B AL AL
0: JEFm
1: 4P EREER TIMER 13 58438, BT IR
26:20 N WARFFEALE
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19 TIMER5_HOLD TIMER 5 £
AL R A B AL AL
0: JCHM
1: YA IERRE TIMER 5 8038 A48, T

18:17 fREE WIRFFEALE
16 [2C1_HOLD 12C1 {R¥FhL
AL R B AR AL

0: TCE M
1: BN IR 12C1 () SMBUS IRAARZE, FF i

15 [2C0_HOLD 12C0 fREFAL
EADAEE S C SR VA IF=EDA
0: TR
1: N ZAF IERRER 12C0 1) SMBUS RS, HT A

14:13 fREE IR R A
12 TIMER2_HOLD TIMER 2 {#¥#47
A R B AR R AL

0: TCHM
1: YRR R TIMER 2 tF58s A4S, TR

11 {R ¥ IR R A
10 TIMERO_HOLD TIMER 0 {747
A A B A E AL

0: TCHMW
1: YRR R TIMER O 084S, H Tt

9 WWDGT_HOLD WWDGT {1
EAL R A B AL AL
0: JCHAMm
1: ZN RS IEE R WWDGT iH3adind &, HF iR

8 FWDGT_HOLD FWDGT ¥
AL HH R A B AR AL
0: T
1: YA IERRE FWDGT HH3ead it o, H T

7:3 TR WA R R ALAE

2 STB_HOLD R AR R AL
AL R A B AR AL
0: JCEm
1. ERRHUEEEUN RGN0 AHB I 4h H CK_IRC8M #24E, 438 AL, 7~
ERGHENL

1 DSLP_HOLD TR P AR ASE X R FF 7
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AL R A B AL AL
0: JCHMm
1. TEARHUEE T R E0 A0 AHB B 4f E CK_IRC8M 124, 1B i FELE AR, 7=
HRGE N

0 SLP_HOLD MR HRASE TR FR AL
AT A AR AL
0: Josmm
1: fEREARBEISCR, AHB WP 4k 8HE4T

9.4.3. #EHIF 74 1 (DBG_CTL1)

bk fwF% . 0x08
Hi{H: 0x0000 0000, ¥ FHIE 7

@A A HRETR (32 o) Vi )

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

TIMER16 | TIMER15 | TIMER14
_HOLD | _HOLD | _HOLD

PRES.

w rw rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R RTCHO (R
LD
w
ALIAEI, £ iR
31:19 R WARFFEALE
18 TIMER16_HOLD TIMER 16 {&¥#07
AL A B R S A

0: TCHM
1: YRR RN AREE TIMER 16 i3 A28, HT R

17 TIMER15_HOLD TIMER 15 fR£5{
AL R B AL AL
0: JCHMmA
1: MR IERRR TIMER 15 i+ 58425, TR

16 TIMER14_HOLD TIMER 14 {-£5{7
AL R A B AL AL
0: LM
1: H{NEEIERER TIMER 14 5088428, HT IR

15:11 LR AR FER A
10 RTC_HOLD RTC {74547
A A B A AR AL
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0: Jos¥mi
1: MW IER R R RTC WA, H T

9:0 TR WARAF Z AL
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10. B # 8 (ADC)

10.1. ﬁ%}
MCU F F&E L T 12467 R GE I A L e 23 (ADC) , Al DCRFEER B T 10N /MRdiE . 2
AP EREIERARIME S . IX121NADCREFEIE AR S FF 2 MIs /T, R G, g Bl
L2 I8 B (A KA X 55 Bt i A RS %o 55 0 7 AR A7 L0 AR . B b8 Z5 A7 2% o A b AR R
FERLH AT LUE R J > MCU B AH 9% 1 5 6 4H R 4= i MR BE

10.2. FERME

B SR
- ADC RFESHER: 1247, 10 fiz. 8 f7Ek 6 i/ Hk,
- ATEREIRE
- AT YRR SRR (R
- BARAAER: ST RN SR AR AR A R 5
- DMA &R,
B XURAPERZER) (APB IRHERFT ADC IR
B BN R
=10 AN N B IE
- AN NERERE AL EGEIE (Vsense)s
- AN HE R ERNIEE (VREFINT) o
B IR
- B
- REfRAA
B TR
- AR, SCEHR 48,
- BRISATRLE, BRI e e — R R BRI O\ EE
- FEELIETRR, SR AR R N R
- (W TR,
m P AR
- HERUT B S
- ERET IS
B A BRI AR Th R A T
B OBURfERER. 2.4V 3 3.6V, —EEUEHEEN 3.3V,
B R
- 16 AR A A
- AR RFEE, JEEIM 2x B 256x;
S =D R AO R Vs g s 2 A
B OEEH VIR Vssa SVIN £Vooao
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10.3. 5 A NG5S

A& 10-1. ADC BEHAERYL T T ADC BiHEE . # 10-1. ADC A EFEA 15541 % 10-2. ADC %7
AZIBIEXR 54T ADC N =S5 JHE .

% 10-1. ADC AEHANGES

WSS B i
VsENSE PR 0 05 P A T L i
VREFINT 225 H R A

52 10-2. ADC My N\SIBIE X

2R L
VopA R Y5 AN %5 T-Vop, 2.4 V <Vppas 3.6 V
Vssa B, 25T Vss

ADCx_IN [9:0] 2 1% 10 B AR IEIE
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10.4. ThEE Ui BH
10-1. ADC HEHRIEE
m
x
3
lH
-
22 Jz2d
% oy % % % rzn
|88 2232
g 'o | o |0 |O Io
9128 BES
Py Pivey
— fi R P DMAI# >R
R EOC >
ADCH1 Il
i LS
I
AL L —
v LRl g
ADC_INO >
ADC_IN1 GPIO > 2
: i B
ADC_IN9 gl SAR ADC|[ 6-12-bitY iR LR A A7 2 :>
i) - (16 bits) B
o=} u
VSENSE - S
VREFINT >
i TOVS — L
CLB _ )
3 B OVSS[3:0]
DRES[1:0] OVSR[2:0]—
12,10, 8, 6 bits —
VbbA OVSEN—
Ven %:
10.4.1. AT ERHETIRE

TERT B HERAE], ADCIHFHE —/MEHER T, X ANFF R TADCHI A, & ELEIADC ki
ATk, FERUERAE], STFEFE AR FHADC, W25 SR HESE . 18 T A A/DHE B i B HAT
RAERAE . B ECLB=1)a sk, TERAEHIRICLBA & — EIRRFL, — HARHETERL,
AL R EFIEO.

HADCIEAT 2B (B 4 o fE S Vopa il BEAE) IR, B BT HAT — IR TR A .

PR3 RS ADL R fE AT LI 3L % B ADC_CTLAZ 728 [IRSTCLBA K & .
RAF R HE LT -

1.

o~ 0N

{5 ADCON=1;

ZEIR 14 4~ CK_ADC PLZ54F ADC Fa5E;
WE RSTCLB (iZb B Ik 1));
B CLB=1;

LRFHEF] CLB =0,
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10.4.2. B i ZE )
B 7 APBE: T 88, ADCHITHEERES 8038 n] L EHADCH #pf24it . ADCHIBFFIAPBR &1 722, It
JhS7 T APBHS g .
N TR BESAEARTHREIZ AT, FA{RPLCKI &%, [FIFADCARBE AR S B 1T RS
BT Z ADCIH A S E, AI LB ERCUE Y (14.2. 155> .

10.4.3. ADC f§g8
ADC_CTL1% /7 # H [ ADCONALZ ADCHEH ) e IF ¢ . S i% A0, MIADCHIH fRHFE
PRAS . N T H, 4ADCONNORT, ADCHLLFAEHUK 23 N4 At . ADCHfE o 75 &5
Frtsulif 18] J5 A RERAE,  tsuBBUME VE LS H 3t Tt

10.4.4. HHFF
A LB T DU SRR AR T WHUE S TS R R 2 16 B, A
RO B E . ADC_RSQOZF 17 28 HIRL[3:01 67 HIL5E 1 BN o # F #1 s  J 3) KJE
ADC_RSQO~ADC_RSQ2&fFas Hl g 1 MLF 41 i)l 1 5

10.4.5. BT
HRIBTEER

BYUGEATHA T, ADC_RSQ2%7 /7 2% IRSQO[4:0] 17 #1 5E T ADCIH#: #riii . 24ADCONAL B
BAN, — BN R bR 83 s ik R AR, ADCHR 2 RFE L 4 — /Nl iE .

® 10-2. BEITHER
||CH2| ||CH2| ||CH2| ||CH2| ||CH2|
[ ] o
ﬁ%ﬂfﬁi&?yﬁj ] ] I I
o N | || L] e

HLE A R A R S, BRI LT ADC_RDATAZ /745, EOCKH S EL. Wk
EOCIEfI B, Kr=d—A k.

7 RZH B OB AT AR TR AR TR R

fRADC_CTLO% 17 #% FIDISRCALFISMAL LA ZLADC_CTLL7F 4748 H [FICTNAZ N0
FHRLALL I8 18 9 = K L B RSQO:

it @ADC_SAMPTXZF /7 8%:

WMRAFE, WL EADC_CTL1% 4% FIMETERCHMETSRCAT;
WHESWRCSTHL, B A T HI 5= — ANl R A5 5

LF|EOCH E;

MADC_RDATAZ {74 H1 5L ADCH% #1245 5 5

=
S

N oo N RN P g
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8. THO/EFREOCHEN.
HESIBITER

XTADC_CTLIHFF#HHICTNALE L, mIRAHREELLIE/T . AT, ADCHATH
RSQO[4:0181 2 s il i . 4ADCONM M E 1, — EARN A & 5l & 4 & 724, ADC
e R B P IEIE . 3R R A {EADC_RDATAZ 17454 .

& 10-3. EEEITER
| | CH2 | | CH2 | | CH2 | | CH2 | | CH2 | | CH2 | | CH2 |
ﬁ%ﬂfﬁmﬁj
i
Eoc I

WU B S AT R I AT R R

1. WEADC_CTL1Z {74 HIFICTNA AL,

2. MREEIETE g 5 KA B RSQO:

3. AEADC_SAMPTXZH 175

4. WMBEHFE, BEADC _CTLIZHFHIMETERCHETSRCH;
5. WESWRCSTAL, &SI 4E— ANl RS 5
6. ZAFEOCHENIEL;

7. MMADC_RDATAZ {7 2% H St ADCH; e 25 3

8. 'SO0EFREOCHELT;

9. WRFEEMATELS LW, HEIPIR6~8.

LA FHDMARAR A6 e it , A HAEA EMEOCHR S AL :

1. #EADC_CTLIFAF#MICTNA AL,

2. ARHEBLEE S L E RSQO;

3. MiEADC_SAMPTXZFf78%:

4. WPAEFE, BKEADC_CTLIZH & INETERCHMETSRCH;
5. HERXDMARLE, HI T4k H ADC_RDATAZY 17 a5 i 44 ;

6. WESWRCSThL, B M4 — oMkl .
HfEATER

s AT B AT UGB DB ADC_CTLOZ /7 25 MISMAL B 1ok H fE . EILER, ADCH#E it
H#ADC_RSQO~ADC_RSQ27i {7 ik H A idiE . — HADCONALHE B L, 4AH B H A ik
RECH MR A, ADCHl 2z — N4 — AN IR FE R EE 30 HUF F1 I8 T8 o 5% 3 5000 A7t 2
ADC_RDATAZ f7ds . W HT HI a5 W f5, EOCHAIK B L. WIREOCIEM &L, ¥/~
. RS AR RS, ADC_CTL1Z A7 25 HIDMAGL A2 % B A1 .

WHRADC_CTLIZFAF A CTNALB A B L, MITEH HF A e 2 )G, ik B EHTE.
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10-4. FWEITER, HEFZEITER KR
| |CH2| |CH1| |CH5| |CH7| |CH11| |CH16| |CH12| |CH17| | |CH2| |CH1|---
wmn || [
coc [l

F ARSI, RL=T %

T IS AT AR

1. #HE ADC_CTLO ZF {743 SM i f1 ADC_CTL1 2717 4% DMA f8 1;
2. Jii® ADC_RSQx fl ADC_SAMPTX %17 #%:

3. WMEHEFE, BE ADC_CTLL 74 ETERC Al ETSRC fi7;

4. #E% DMA B, HI Tk 5 ADC_RDATA &7 a5 44 ;

5. WHE SWRCST i1, 3348 HUT 515~k — N filk s

6. %545 EOC brENAIE 1,

7. 5075k EOC brdifi.

10-5. FMWEITIRN, ELEITEAEEE

| |CH2| |CH1| |CH5| |CH7| |CH11| |CH2| |CH1| |CH5| |CH7| |CH11| |CH2|
mmmj
EOC H |_|
H—’hﬁ?%mﬁ%ﬁ?ﬂ, RL:4H
) WrE AT

2 ADC_CTLO #4725 1f) DISRC 4 & 1 i, M7 21 A () Wiz A Al A g . 450 F,
A AT — K n ANEIE 57 B (n At 8), X /ME 5 2Z ADC_RSQO~RSQ2 774744
BT B B 4 B — 384 . BUE n 1 ADC_CTLO 27 /£ 2% DISCNUM[2:0)7BC & . 244H R
(R i 2 BRAN i A A, ADC Rl e RAEFIiE e ADC_RSQO~RSQ2 2 f7-4% fir itk £ i
HEE ORI n ANIERIE, BLEE T A B E R e R BN T A R S RS
EOC ¥4 & 1. Wi EOCIE fil & 1 #5774 — bl

10-6. [GHETEITHER
| |CHZ| |CH1| |CH5| | |CH7| |CH11| |CH16| | |CH12| |CH17| | |CH2| |CH1| |CH5|---
s || [ [ [

ECC |_|
J

|:| Convert |:| Sample

—_—

ANH RS 391, RL=7, DISNUM=:

WL F1 18] 18 AT A 2 B R A

1. ## ADC_CTLO Zf7#+ 1 DISRC il ADC_CTL1 Zi {7451 DMA {7l 1;
2. [iE ADC_CTLO Zif7#+ 1 DISNUM[2:0]f7;

3. Tfid#E ADC_RSQx fll ADC_SAMPTX # 47 #%;
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10.4.6.

10.4.7.

WRAFRE, AE ADC_CTLL ZfF#++ 11 ETERC {1 ETSRC fif;
7% DMA B, FT1&%iok H ADC_RDATA FF17#% I3 ;
WHE SWRCST £, B 45 AT 51 7= A — AN S il 5

WRFE, #E5PIK6;

Z&1F EOC b # 1;

5 0 %k EOC frbfis

© ® N o g &

s R E RN Thee

ADC_CTLO # /£ #s 41 1f) RWDEN £ 8 1 I, KAl a5 87 4 LR 1 Dhfg. ZTheeH T
e 46 2 LR TSR e I R . SR ADC (IR0 4% J60 Hh ARG 1 B (B B s T v BRI
ADC_STAT RAEZF 7441 WDE 0¥ 4 8 1. Wi WDEIE {7 # & 1, ¥ 7=4 7+ . ADC_WDHT
1 ADC_WDLT %4785 F K @ m AR BB . P30 250308 1) LA AE 5 55 2 A 5 ik, R U I 5
ADC_CTL1 2 f¢#H1 (1) DAL ALt € Xt 5% 77 Gk . ADC_CTLO Zi /7 #") RWDEN, WDSC
A1 WDCHSEL[4:0]47 AT LA SR FEAS A 14 th 42 5 — i i 5 220 3 3E o

B

ADC_CTL1 ZFf7-#% 1) DAL iy 8 1 4 5 Bs 476 (1 0 55 75 Ko

T A AL 557, 12/10/8 A 1277 S0 5%, 1 6 AL s 14 IR =15 1 7 O 551,
T & 10-7. 12 fr 12 erE =, £ 10-8. 10 #7572, & 10-9. 8 (U $t#E £ =L
& 10-10. 6 {7 ##E 7 RN .

& 10-7. 12 M BB FEAEIER
AU SR
|O|0|O|0|D11|D10|D9|D8|D7|D6|D5|D4|D3|D2|D1|D0|

DAL=0

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

DAL=1
10-8. 10 AL EHEAF AR
‘e HIE T8 £
|o | 0 | 0 | 0 | 0 | 0 |D9|D8|D7|D6|D5|D4|D3|D2|D1|D0|
DAL=0
R 18 2

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

DAL=1
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& 10-9. 8 frFIEF R
B R
|0|0|0|0|0|0|0|0|D7|D6|D5|D4|D3|D2|D1|D0|
DAL=0
I Kl
|D7|D6|D5|D4|D3|D2|D1|D0| 0 | 0|O| 0| O| 0| 0| 0|
DAL=1
& 10-10. 6 ALEIEFAEE R
3 JIE 1 R
|0|0|0|0|0|0|0|0|0|0|D5|D4|D3|D2|D1|DO|
DAL=0
s JE 8 R
(o] oo o o o] oo os]os]os|o2]or]m] o]o]
DAL=1
10.4.8. KR T B B
ADC il £~ CK_ADC JMAX 4 N\ B RAE, AL % H o bldid ADC_SAMPTO #l
ADC_SAMPT1 %47 #4511 SPTn[2:0107 1 B . &R/l 18 7] LU F A [R R B (SR AL . i, 7F 12
PRGN, SR R =R £ 7] +12.5 4~ CK_ADC J& 1.
il :
CK_ADC =28MHz, KFERf A 1.5 AN, B4 st [a . “1.5+12.5"4> CK_ADC J4
#1, Bp 0.500us.
10.4.9. AhEbfol R L E

A1 b R AN B TV AT DA R R A B . R A I AN ik R U E ADC_CTLL %747
21 ETSRC[2:0]f7 #4Hi.

% 10-3. ADC HI4M sl R VB

ETSRC[2:0] fil R IR fil R B
000 TIMERO_CHO
001 TIMERO_CH1
010 TIMERO_CH2
011 4 TEEAF ik
100 TIMER2_TRGO
101 TIMER14_CHO
110 EXTI11
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ETSRC[2:0] fil YR i Rz 2 A
111 SWRCST Ak
10.4.10. DMAER
DMAiER, 7 LLUEId W EADC CTL1Z /728 FIDMALL KA RE, FSRALSH 752 AN IEIE R
sk B, ADCTEH TP — MBI R 74— 1DMAIE 3R, DMA$:AZ 27 K 5 mT LA
Bt $ s MADC_RDATAZ £ 2 AL 5 3 FH 7 48 52 10 B s dk .
10.4.11. ADC Py EFiEiE
¥ ADC_CTLL ZFf¢#+ 1 TSVREN £ & 1, 7 DU A8 FE AL 245 185 (ADC_IN16) 1 Vrerint 1@
TB(ADC_INL7). i A% A8 mT LR SRl 2 28 1 5 el (P B o A% Ik i HH H K RE B ADC 3648 i,
B, SEUUR AL RN KRER A B E N 17.1us. IREEERE AT, 247 TSVREN
A7 A DO HE T A
TR A SRS ) B L R TS PR P 2 R AR LR AR AL, TS R AR R 2 AL, IR AR 2R
T ZEAES A ) 8 ARl (Fe 2 A 2 45°C) . PN FSEL A SR 2% B3 FH TR UL B i A4k, A2
TINS5 o QT RS IR, NAZAEH — N o B AR A B A R AR X A FS
iR,
WL E 22 (Vrernt) AL T —/NMEE D) GsBREEAE) L ERHiH 47 ADC FILLAES o Vrerint N
HRIEREF] ADC_INL7 $i N\ iBiE
16§ FH 9 A S
1. BCEIREEREEE (ADC_IN16) [T 51 FIK R 18] 9 17.1us
2. HEALADC_CTL1 & f7#s ) TSVREN fi7, fdiGEIR &AL KES
3. HEf7 ADC_CTL1 % {7#:ff) ADCON f7, BiZ hi4hasfihk ADC
4. FEREUN IR R AL I L FEE. Viemperature, T H1 N THTA 25 Y SZBRIG -
I (OC) = {(VZS - Vtemperature) /Avg_SIope} +25
Vas: IREAERISAE 25°C FHUHEE, #171{E %5 % datasheet.
Avg_Slope: i &5 AL A i R 2R I E R %, WAMEIE 2% datasheet.
10.4.12. W42 PR (DRES)

ADC 43 ##30] L@ %5 /7 %% ADC_CTLO #ff) DRES[1:01{7 347t B . X T A8 LA 75 2 v ks J&
B R A, AT DA AR IR 2 P e R s I s Ut 5 4 . A 7E ADCON 47k O B, A Refs
2l DRES[L:0]HME . BRI 7 HE 2 eyl 40y (7], 4128 10-4. 7/ 4 BN ) tCONV
BEEFT R, BRI 5 H 5 RE A Y /D 14 VRGBT A0 B IT 5 1A 6 45 ) 18] tapc

R 10-4. NFES3HREFT R teony B A

DRES [1:0] tconv (ADC tconv (NS) tsmpL(ADC Bt tanc(ADC Bt tapc(ns)
bits e ) (fapc=28MHz) B R H) Bh ) (fapc=28MHz)
12 12.5 446ns 1.5 14 500ns
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10 10.5 375ns 1.5 12 429ns
8 8.5 304ns 1.5 10 357ns
6 6.5 232ns 1.5 8 286ns
10.4.13.  F LEEMAFEREE

Jr BRI SRR B O AT B AL EE ARk CPU fdH . B RERS AL HE 2 N, TR 2 AN i
FIZ R, A3 H > 16 AL 98 A -

HEFMRBEN T AR EAE, Hd, N MM LI, R o Lol E
ADC_OVSAMPCTL Zif7-# H111) OVSEN {7 KA GE, €72 DARRAREd i b 2 AR, Bl =
IBHRE > E2% . Douw(n)Z45 ADC Hith U5 n M5 S

Result = — %2281 Dyyr (n) (11-1)
B EREAE S R BT HAT PN TR SRFAIAL AR o I RFER N Z27F ADC_OVSAMPCTL %

17251 OVSR[2:0167 7 3, "B RIBUE Gy 2x ] 256x. MIERH M & X T 2k 8 i
%%, Eiliid ADC_OVSAMPCTL & {7 #% OVSS[3:0)1 747 ic B

RAFITCREB R — 2 1E 20 7(256*12 fr)HIME. H 56, KX MEBTARE, FRALER &
IR 73 P I OB A — N ME, e By, DR IR 16 S0 AL & B A%
NS IS B 2 A7

10-11. 20 13 16 PrEI G RAERNT

19 15 11 7 3 0
J5 85207 K
| |
| |
| |
| |
| |
b | —— >
| |
| |
| |
:15 11 7 3 0:
VU T

R WRBALE RS R R 16 67, A4S R A2 E .

A 10-12. Z# 5 (X FIRBRIFAIRER T — A NIR 46 20 A7) REEUE ALK 16 .45 R K51
T
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& 10-12. A% 5 AL FIBUE 5

19 15 11 7 3 0
JE G201 Hi o 2 A C D 6
15 11 7 3 0
VO & AN BOIAUUE BL K A7 1 c 6 5
W52 Je i) 4

#10-5. F/F N FIMAEHRAFHE KREFEFTEY) T N M &R G5

WM, WG RE N OXFFF.
£ 10-5. RAFE NA M AEKEXKHE CREER R

PUESS
TR

BRI
B

FTBAL
OVESE
0000

14Hr#
r
OVSS=
0001

2 b
fr
OVSS=
0010

3 frs
r
OVSS=
0011

¥ ivig: 4
A
OVSS=
0100

5 fir#%
r
0oVSS=
0101

6 e
r
0oVSS=
0110

7 MR AL
OVSS=
0111

8 iR AL
OVSS=
1000

2X

OX1FFE

Ox1FFE

OXOFFF

Ox07FF

OX03FF

Ox01FF

O0x00FF

0x007F

0x003F

0x001F

4x

Ox3FFC

Ox3FFC

Ox1FFE

OXOFFF

OxO7FF

O0x03FF

O0x01FF

O0x00FF

0x007F

0x003F

8x

OX7FF8

Ox7FF8

Ox3FFC

Ox1FFE

OXOFFF

O0x07FF

O0x03FF

O0x01FF

O0x00FF

0x007F

16x

OxFFFO

OxFFFO

OX7FF8

Ox3FFC

Ox1FFE

OxOFFF

Ox07FF

O0x03FF

O0x01FF

O0x00FF

32x

Ox1FFEO

OXFFEO

OXFFFO

Ox7FF8

Ox3FFC

Ox1FFE

OXOFFF

O0x07FF

O0x03FF

O0x01FF

64x

O0x3FFCO

OxFFCO

OXFFEO

OxFFFO

OX7FF8

Ox3FFC

Ox1FFE

OxOFFF

0x07FF

O0x03FF

128x

0x7FF80

OxFF80

OXFFCO

OXFFEO

OxFFFO

Ox7FF8

Ox3FFC

Ox1FFE

OXOFFF

OxO07FF

256x

OxFFFOO0

OxFFO00

OxFF80

OXFFCO

OXFFEO

OXFFFO

Ox7FF8

Ox3FFC

Ox1FFE

OXOFFF

IR HE ) e AR AT B, o SRAEASE 2 (e 0 [ A 2 2522

IR ORFFASE . B N Ao 2™ A — B, — NS BB R

SREERE & ADC TAERER
Wit KRR RS, K2 ¥ ADC TR 2 H0E 7T 1

L5 EiE
HI B fid A BRAN B & T4 ADC et
BT RIBAT B, ek ml A s 4T R
AT G AR A [R]
B A 114

o FEREAN I RAE 7 51 10 R P SR I

N X taoc = N X (tsmpL + tconv)

(11-2)

HABY ADCON=0 i, A ]I RAEMEE, - HEUEA R E ADCON=1 2§ BXfid
KAEHATHCE .
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10.4.14. ADC H¥

PAUMAE— A F R AR AT U™ A -

T SRR AR
m BRI

PR o WA e 2 T R v B ADCH T
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10.5.  ADC &%

ADCZEih: 0x4001 2400

10.5.1. REEF 72 (ADC_STAT)

HodikfwE%: 0x00
HAifE: 0x0000 0000

AR 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
‘ TRE ‘ STRC ‘ e ‘ EOC ‘ WDE ’
rc_wo rc_wo rc_wo
DLIALIR, BFR R
31:5 e W E ALE
4 STRC LS I SR Y A
0: #HK AT
1. ®%HE
WP BT B AL A B 0TERR
3:2 N WIRFFEAAE .
1 EOC LT B AR S
0: FHBAHLER
1. HHpahg

BRI A el RO R A LA o
A5 0EZADC_RDATAR AT 2415 14

0 WDE R [ IS br &
0: WHBIET IS FH
1. PAEBET IR
e JE ST ADC_WDLTHADC_WDHT 2747 2% 1 8 € F BRI s B 1, 8t
{07

10.5.2. EHFF% 0 (ADC_CTLO)

HihikfwEs:  0x04
SA{E: 0x0000 0000

LA A A BEIE (32 fr) Vi Il -
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
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| R | DRES [1:0] | RWDEN | TRH
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| DISNUM [2:0] ‘ R I DISRC | TRH | WDSC I SM | R | WDEIE I EOCIE | WDCHSEL [4:0]
WALRE 2R iR
31:26 fREE AR FFE A
25:24 DRES [1:0] ADC/y #E 5%
00: 121
01: 101
10: 8f
11: 6f%
23 RWDEN LT PR E T R
0: HWHUTFIIUE LRI
1. WHUTFIBLE |1 R
22:16 TR DR FEE A E
15:13 DISNUM [2:0] ) W R ik 3 B
fith R i B4 A 2 i 1 38 T 25 H 4% I DISNUM[2:0]+ 16
12 TR DR FEEAE
11 DISRC 5 RI 3 ] WA =X
0: [AIWriE THE=04E L
1. [AWHE TR RE
10 R WAURFE AL
9 WDSC FHEEEUT, G T s E A A
0: HRALE [ IMTEFT IBIE A R
1. BELE T MTE S A 2L
8 SM HE
0: AIBfTH#E%E
1. HREITE AL RE
7 R AR ALE
6 WDEIE WDE H IH{# &
0: gk
1. Flbrftiae
5 EOCIE EOCH Wi {5
0: At
1. Hrfliae
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4:0 WDCHSEL [4:0] LR 108 5
00000: ADCj#i&0
00001: ADCi@iE1
00010: ADCi#i&2
01000: ADCi#i&8
01001: ADCi#i&9
10000: ADCj#i&16
10001: ADCj@i&17
VER:  ADCIARIIE N B IE 16 R0 18 1743 5% 422 3175 5 A% R AV ReRINT o
10.5.3. #4572 1 (ADC_CTL1)
ik fwFs: 0x08
HAiME:  0x0000 0000
G s RBE (32 A0 Vil .
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ R ‘TSVREN‘SWRCST‘ R ‘ETERC‘ ETSRC [2:0] ‘ fRE ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ TR ‘ DAL ‘ 1R ‘ DMA ‘ 1R ‘RSTCLB’ CLB ‘ CTN ‘ADCON’
LN, 2K R
31:25 R DR FER A
23 TSVREN ADCHJIBIBE16M171HfE
0: ADCHiHIE16F1174%
1: ADCHJIEIE16F1171H R
22 SWRCST Al BT 5 4T UG
WHRETSRC/EL11, ZALE 1T G & AP A4 o 2 AL KA B AL, RAE B i
FFiE A RS
21 1R AR FEEALE
20 ETERC S HLT B AN A R A R
0: “HHUT B A fih e 2%
1 EHUT HI A5k ok A8 e
19:17 ETSRC [2:0] R B AT A i i

000: TIMERO CHO
001: TIMERO CH1
010: TIMERO CH2
011: &%
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100: TIMER2 TRGO
101: TIMER14 CHO
110: H1lrZk 11

111: AR SWRCST

16:12 e DR R AL
11 DAL BE Xt 5%
0: flA BALXT5F
1: A A 5%
10:9 e DR R AL
8 DMA DMAE KAt fit

0: DMATHRZEE 1
1: DMAIERAHRE

7:4 e AR FEEALE

3 RSTCLB BHER AL
WGBS, ERHEFARVIMGIE, ZAEEE .
0: RUHERAZASMIIAILLE R,
1: T ZIVIE TR

2 CLB ADC ik
0: RiELER
1: KA
1 CTN SRSy
0: s TR
1: #E4LE T ERE
0 ADCON FFJEADC. %47 MO B 1 1E A s i ) 45 R G e IEADC . Mz Bl S, R

M A A AT AN T IZA B, I k.
0: ZEREADCH i
1: ffifEADC

10.5.4.  RFERTEIEFAESE 0 (ADC_SAMPTO)

ik :  0x0C
SAfE:  0x0000 0000

LTy R A% (32 fr) Vi il

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
’ e SPT17[2:0] SPT16[2:0] TR
w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| -
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LIS, 2R R
31:24 R VIR AL
23:21 SPT17[2:0] £:3£SPT16[2:0] 1k
20:18 SPT16[2:0] T3 SRAE B[]
000: BB KALRS 8] 1.5 3
001: JEIE KALRS ] 7.5 3
010: HIERAFFET (7] v 13.5/E
011: EIE KAERT A y28.5 & 1
100: JEIERAFERS ] 41,5 1
101: JEIE KAL) 455.5 &
110: JEIERAER [ 71.5 )
111: JEIERFERA]25239.5 1A
17:0 fRE AR FE R ALAE
10.5.5. KRR [E) 57798 1 (ADC_SAMPT1)
bWz 0x10
SAi{E: 0x0000 0000
%A AT A R e (32 Sn) Vi1l o
31 29 28 27 26 25 24 23 20 19 18 17 16
‘ TRE SPT9[2:0] ‘ SPT8[2:0] ‘ SPT7[2:0] ‘ SPT6[2:0] ‘ SPT5[2:1]
15 13 12 11 10 9 8 7 4 3 2 1 0
‘ SPT5[0] ‘ SPT4[2:0] ‘ SPT3[2:0] ‘ SPT2[2:0] SPT1[2:0] ’ SPTO[2:0]
AR £ FR iR
31:30 1R AR FER AL
29:27 SPT9[2:0] 2% SPTO[2:0]/ ik
26:24 SPT8[2:0] %9 SPTO[2:0] ik
23:21 SPT7[2:0] %2 SPTO[2:0] IR
20:18 SPT6[2:0] % SPTO[2:0] i ik
17:15 SPT5[2:0] £ SPTO[2:0] ik
14:12 SPT4[2:0] %2 SPTO[2:0]/I A
11:9 SPT3[2:0] %2 SPTO[2:0] iR
8:6 SPT2[2:0] % SPTO[2:0] ik
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5:3 SPT1[2:0] 24 SPTO[2:0] 3k

2:0 SPTO0[2:0] T IE AR R]
000: JEIERAFFI 8] 1.5/
001: HIERFEIS 8] 97 .58 H
010: 18 IERAFFI [H]13.5 4
011: JEIERFERS (0] 928.5 8 H
100: HIE AL (8] 941.5)8
101: HIE AL (R 455.5)4
110: JEIERAER 7] 71.5 5 #
111 HEIESRAER (R 9239.5)4 1

105.6. FHIHEBESFFE# (ADC_WDHT)

ik fmFe: 0x24
HEAifE: 0x0000 OFFF

bk A . 0x28
SA{E:  0x0000 0000

2B AT R A (32 Ar) vy v

1% AT A R e (32 Sn) Vi1l 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
R WDHT [11:0]
RLIREI, £ FR £
31:12 1R U ARFF R AL
11:0 WDHT [11:0] FEALLE 1714 v ) A
XLy 8 SCT REHE 11 1 e ) R
10.5.7. EIHKREFFS (ADC_WDLT)

31 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
TR WDLT [11:0]
w
AL/ B #HR
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31:12 ReE WIR R R ALE
11:0 WDLT [11:0] BEHE 1R A
XA 8 ST ARSI AR 4R
10.5.8. W54 74 0 (ADC_RSQO)
otk fwFs:  0x2C
HAifE:  0x0000 0000
LTy R REIE (32 ) Vi il
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ R 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]
AL/, 2R R
31:24 e W EALE
23:20 RL [3:0] TP
RIS R B R i A RIE S H O RL[3:0]+1.
19:15 RSQ15[4:0] 2% RSQO[4:0] )ik
14:10 RSQ14[4:0] %% RSQO[4:0]1 ik
9:5 RSQ13[4:0] 2% RSQO[4:0] ik
4:0 RSQ12[4:0] Z#RSQO[4:0] ik
10.5.9. EHFr5EF4 1 (ADC_RSQ1)
HullbfFe:  0x30
HAi{E: 0x0000 0000
ZAAE A R A% (32 Ar) Vi il
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ R l 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]
w Rw w w
VAR B iR
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31:30 TR AR FE S BLAE

29:25 RSQ11[4:0] Z#RSQO[4:0] i Hiik

24:20 RSQ10[4:0] %%RSQO[4:0] 3R

19:15 RSQ9[4:0] Z#RSQO[4:0] i Hiik

14:10 RSQ8[4:0] % %RSQO[4:0] 3R

9:5 RSQ7[4:0] Z#RSQO[4:0] ik

4:0 RSQ6[4:0] Z#RSQO[4:0] ik

10.5.10. HEMFHFFE 2 (ADC_RSQ2)

Mo bk A% -

HAifE: 0x0000 0000

%A AT A R A iE (32 ) Vi il .

31 30 29 28 26 25 24 20 19 18 17 16
‘ R ‘ RSQ5[4:0] ‘ ‘ RSQ3[4:1]

15 14 13 12 10 9 8 4 3 2 1 0
‘ RSQ3[0] I RSQ2[4:0] ‘ ‘ RSQO0[4:0]

w Rw w
DL, B iR
31:30 N WARFF AL
29:25 RSQ5[4:0] 2% RSQO[4:0] ik
24:20 RSQ4[4:0] %% RSQO[4:0]1 ik
19:15 RSQ3[4:0] 2% RSQO[4:0]) ik
14:10 RSQ2[4:0] %% RSQO[4:0]1 ik
9:5 RSQ1[4:0] ZHRSQO[4:0] T iR
4:0 RSQO[4:0] THIE% 5 (0..9,16,17) 5 NI Lo ik 45 5 HUIE T8 ¥ S n A L (1 TR T8

10.5.11.  EHBFEFFE (ADC_RDATA)

Ho btk 2 -

SAME:  0x0000 0000

LB AT R A (32 An) Vil

31 30 29 28

26 25 24

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
RDATA [15:0] ‘
LIS, R FR ik
31:16 1R IR FE B AIAE
15:0 RDATA [15:0] R T R s
IR BT LS TR I IE R A R, Rk,
10.5.12. I RrEE 72 (ADC_OVSAMPCTL)
ik fmAs:  0x80
HAiE:  0x0000_0000
ZAr AT g H et v (32060) Vil
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
\ o ]
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
‘ e ‘ TOVS ‘ OVSS [3:0] OVSR [2:0] ‘ 1R ‘OVSEN’
LI 3, 2K R
31:10 FR IR FE R A AE
9 TOVS TRAE R
VAL IE I A B RS .
0: /MR JE, EELHATI REEEIE R FTA Kt
1 6Tl RIS E AR R B 38R 7R B — kb ok, iR R B i RAE R
(OVSR[2:0]) #h4E
HE: HADCON= O 87 UV 5 1% AL (7 5 e Fe i IEAE3EAT) o
8:5 OVSS [3:0] it SRR AL
AL I I A B A R
0000: AFfir
0001: #%1f7
0010: #2f7
0011: 347
0100: #%4f7
0101: #%5h%
0110: %6/
0111: B7Hr
1000: A8
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Fe ot
FE: RAIEADCON=0 {5, 7 FVFIEIE A X% AL3EAT 5 B A (TR A e e iE
TEREAT).

4:2 OVSR [2:0] JUBIS = S
X BT ST I RAE AR
000: 2x
001: 4x
010: 8x
011: 16x
100: 32x
101: 64x
110: 128x
111: 256x
HER: NG {EADCON=0 I, 7 o VFid i it iZ A AT 5 BV (M IR A i b
TEPAT)

1 (23] W IRFFEALAA

0 OVSEN RFEAE AR
AL I R E A ATERR .
0: JbRFEZEIL
1: WRFERE
HER: NG {EADCON=0 I, 7 o vFid i f et %A AT 5 BV (M R A i b
TEBAT)
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11. thigss (CMP)

11.1. faifr

A A PO AR, Hef s T T /O 1, AT AUE R SRS S

11.2. FERE

LR E N e
IR AT G
HPEE. ThFER L E
FLAL A T DA RS 5 A et N U
- IR T
- 0.25. 0.5, 0.75. 1 fEHINEESHHIE
= KHE /O O
VM U5 HE 3 2 B 25
= K E EXTI

11.3. ThReR

P A BOHE I J s i T
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11.3.1.

11.3.2.

11.3.8.

11.3.4.

A 11-1. LBRRIER

CMP_IP 1+ CMP_OUT PAO/PAG/PA11
— = N
PAS O— cMP CMP_INT
s INTRY o EXTI
CMP_IM
V, /4 — -
REFINT L B to TIMERO/TIMER2
Vrerint/2

R : VREFINT & 1.2V.

Vrernt*3/4  ———

VREFINT

PLER AR B A R AL

FLELER I B 5 PCLK [F)25, ‘B 5 SYSCFG 4 S 3L IR ) 5 Ar A b A5 BE 5.

ELBLER I 1/0 B E

FER I N LU RS S N i <RI, R A A6 0 P B A UL 5
%% Datasheet 15| JHIE 3C, LAzt 6 AUE 82 2% M E AT 1/0 1.
ECBC ARt Y N PRIE R R E N &5, AN IBERESS R WTT

m CMP % H %52 1) I s N\l
m  CMP i th B8] i s 1 ETh g .
m  CMP fi i H: 3 € i 28 OCPRE_CLR.

N T AER PEMEIR B R A, a1 AR PR £ At AT BLSZ S PCLK Ak

B 5 14 A T [ S PA B A A o

A HEAHA LA O EXTIZ, AT A breigirs, Jf BT DL s aCrhaR
b AL AR S

T ERIRE, AE AR DR S iR i Z AR A Vg, AIEd %7 4% CMP_CS iz

CMPM M E BEATIH%EE . 4 CMPM Jy 2’b 00 B, LRAeas LLIS 175 8 i RO D FE B s L
fE, {H2 CMPM {7 2'b 11 i}, Hueds U AT fefg A sh e s MO A T AR

B &I

N TR S S P SR B , LRARER IR AT L, %D RE ] DAAE T 7 N G ]
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B 11-2. LR

cvP_iP A
CMP_IM+Vpy
CMP_IM
CMP_IM-Viys
-
CMP_OUT
‘ N
e e—

11.3.5. LR BRF TR SR

HE AR I HIIRES w74 (CMP_CS) W@ % E CMPLK fiy 1 Kit47{RY", CMP_CS %
feaw, B CMPLK A, a2 R, AT MCU BALI 4] AR A,
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114, HESREAS

CMP Z:tihi: 0x4001 001C

11.4.1. BEHIRAEFF2E(CMP_CS)

Hodikfw A% : 0x00
{748 0x0000 0000

A A L T 19 (32 A7)

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
‘ CMPLK ‘ CMPO ‘ CMPHSTI[1:0] ‘ CMPPL ‘ CMPOSEL[2:0] ‘ 1R ‘ CMPMSEL[2:0] CMPM[1:0] ‘CMPSW ‘ CMPEN ’
wo r rw/r rw/r rw/r rw/r rwir rw/r rwir
Ar/ALI, B iR
31:16 N WA IR EEE
15 CMPLK CMP lock
AL CMP &SRO BN R, S5 —k, BERALAIER, W@l
WAE AL

0: CMP_CS[15:0] & nEn] 5 {7
1: CMP_CS[15:0] #& Rigfis

14 CMPO CMP #ith
ZAZED CMP fiHUIRAs, A& Hisehr
0: IEAHANIGIE T RABMI NI, i ORI P
1. IEAHE I T AR N, % O T

13:12 CMPHST[1:0] CMP R
AR TR HR R KR
00: JoiRii
01: ARiBHF
10: iR
11: iR

11 CMPPL CMP i A 1%
24 F R AZ K] CMP Hi th AR 1t
0: firth 2 EAH
1. HH R AN

10:8 CMPOSEL[2:0] EL AR 1) % 4%
I T H CMP i ik %
000: JiEH
001: A% 0 HibHIA
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6:4

3.2

TRE

CMPMSEL[2:0]

CMPM[1:0]

CMPSW

CMPEN

010:
011:
100:
101:
110:
111

SE I 2% 0 J@IE 0 M AFizk
EIF#% 0 OCPRE_CLR #iA
TRE

TRE

SEI 4% 2 @8 0 FAdhigk
EIF 2% 2 OCPRE_CLR #iA\

WAUN IR AE

CMP_IM %y Nk %
1ZAL I RIERE CMP 1% Nt CMP_IM FI%1 I8

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

VREFINT/4
VREFINT/2
VREFINT*3/4
VREFINT
PA4

PA5

PAO

PA2

CMP #{,
A kA S CMP s TR =

00:
01:
10:
11:

re A TR
ik /h Ih A
fRIE/RThFE
AR IR T #E

CMP %

AL FITE CMP IEAHF N U PAL 5 PA4 2 (8][4
0: JFRWiIF

1. JFRMIE

CMP ffifig
0: CMP g
1. CMP {#ifE
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12.

12.1.

12.1.1.

12.1.2.

12.1.3.

BIVAERE (WDGT)

BIMER 2 (WDGT) & —MEAF T s, F R s S 80 Rl . v B
PG 1 i s &, JOIE T RE R 8 (FWDGT) i D& T e 28 (WWDGT) .
CAMER RiG, JRRRAE TR & 02 A KT RS e I T 4o BN 100 5 ) 2 0 2 FH I i v
A ) R

1M 58 B 2R AE N T BUE IS BN TR T BR R B, b &k —ANE AL, 203 88 TARELE AR 2
B T 10 58 B 2% 58 o 588 vy DU 1k 2.
WS E I ER 2 (FWDGT)

fEj S

WSTE T VER 28 (FWDGT) BHMSLE#HiE (IRC40K) o BIE Fish 2%, FWDGTHKR
BEARFR IEH TR, &M T 75 ST A8 HH RS B SR A E 54 .

BN A TR T EUE IR R0, MOLE TS DN REE AL EREMNLE [T # A
5 ORA D RE T LARE Yo w7 A7 4 IO (E S AN BE B R O

FERNE

H HsAT 126z T H#ds

ARG [V E I S RE, A LU T PIAME LT & AR R A

- i EER RIoR AR B AL

- HIMEER AR T DA AR I ER, SRR 2 E R AL

ARSI, AR [0 E I S S I s (51 5 AT R P2 B RS 51 D I 473 g AR 5
ML T IH0 E I AP 6, FHOR$ZA) A& 75 72 _E I B 308 S AL T 5 I 4% 5
A LABC B AL T 58 I 2 7 R R R e P bl gk s T A .

TheeHd

ST TIME N S8t A — 8T Mg Al — AN 12601 7] Rk it ks . 275 F12-1. HVE
[ THE RS 2 HE R IISL T | VA 52 I 45 R D RE R R
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B 12-1. WLE I e B ER

JRA&: PUD

T

IRCAOK o  Hissii:
14/8:-+1256

12671 FIBW ey {1
i

PR R e BT —> Ik%&: RUD

3% % 7 4% (FWDGT_CTL) H'50xCCCCH] LT Ja M & 1 i 88, tHE s JFah 1~ it
o it EEEC #0000, PR ARG E .

TEATATI % ] FWDGT_CTLH 5 OXAAAAKR AT LA 26401 4as , B33k T E2E 8 A A7 88
(FWDGT_RLD) . #1] LAFE T8 THEUE I 2100002 R/ AT LAdE i B 28 - 2 a8 sk fH L&
I 10 58 I 28 7 AR RGN

MSLE T8 B SRR N VA T T e i 3812 1T, REAER a4 (FWDGT_WND)

TR EE U R CME R AT 20 R R B ERAT R RIRT, a0 SRR T B AR AR 1Y
R THE T HOFAHE(FWDGT_WND)HAEEIIE , k5l KRGS M. FWDGT_WND
(1R IAMHE /£0X00000FFF, AT A 'S &, WA w HIETERIA R KA. & H— H
A, SRR 2 5l E T e B AR AR I — IR E R e, R RS AR E N
FWDGT_RLDH HIME, FHE A5t 2 -

URAER I 1 ATOT 1B 11 I 48 Thag, AR AAE b A A6 T 5 I 2 sl 4 B 50
T9F. AT BB ARGENL, PAFRAZAE THAER X 3 0x000-2 H FAR H T Hs «

Ty 2547 2% (FWDGT_PSC) 2947 s FIFWDGT_RLDZ 17 #8 #8H 5 R D RE . 755 BiE Flix
BB 2R AE IS 2 B, 75 B 5 Ox5555 5 il 27 f- 4% (FWDGT_CTL) 1. 5 HAl AT {8 215 1] 75 77 2%
FWDGT_CTLH 2 BRI JE SAHX L 27 A7 2 1 S ORI 4 Tlor S 25 A7 48 (FWDGT_PSC) B
FRER LR (FWDGT_RLD) H i, FWDGT_STATZH1E 8 AH N (KRR A A B 1

W DBG H % il 2747 230 (DBG_CTLO) F1{JFWDGT_HOLDA7 #7150, ElffiCortex™-M3 4 #%
21k GRIET) MALE e 838 TiE. WHRFWDGT_HOLDAL B 1, MALET I E
B 2K 7 AR 20 1k A .

£ 12-1. PLE T IERSEZE 40kHz (IRCA0K) B 15 /ME KB B #5

FABRS | PSCl2:0/t s i R
RLD[11:0]=0x000 RLD[11:0]=0xFFF
1/4 000 0.025 409.525
1/8 001 0.025 819.025
1/16 010 0.025 1638.025

178



2

GigaDevice

GD32E23x H FFiit

e PSC[2:0lf B/MNER (ms) B (ms)
RLD[11:0]=0x000 RLD[11:0]=0xFFF
1/32 011 0.025 3276.025
1/64 100 0.025 6552.025
1/128 101 0.025 13104.025
1/256 110 or 111 0.025 26208.025

R IR CAOK T L 2 7 75 10 52 - 2 AT .

ER: HUPAT M freloadi® 2 5, T E AL RI#E N deepsleep / standby i i, A2 L
BAF%E, #reloadfr4 Kdeepsleep / standby i ay & HiEIFE AN (34NLL_E) IRCAOKI 44 H]

B o
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12.1.4. FWDGT #1788

FWDGT ZEHitik: 0x4000 3000

P EF%S (FWDGT_CTL)

Huhik{mF%: 0x00
HAi{E: 0x0000 0000

ZEAF R A (16 A1) By (32 61D P,

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ 1R

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
‘ CMD[15:0]
AL I3, 2K BiEA
31:16 fRE AR FFEALE -
15:0 CMDI[15:0] HArs, 5 AAEPER AR IhEE

0x5555: S=HFWDGT_PSC. FWDGT_RLDAIFWDGT_WNDH 5 {47
OXCCCC: /BN 14052 i % i1 es o 1Ak 3 OB 7= A= S Ar
OXAAAA: E 5T HEE

W HiEHFs (FWDGT_PSC)

Hihi k% . Ox04

HifH: 0x0000 0000

AT DL T (16 1) BT (32 A1) i),

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

| e

15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
‘ TR PSCI2:0]
VALTRE 2K PiEH
31:3 fREE DR FER A
2:0 PSC[2:0] PALE T I 28T P Bk £, 5ix i g BE L M FWDGT_CTLHEFH 5

0x5555 L% 5 R4 TESUS XA TFAEA ML FErh, FWDGT_STATZ /745 fIPUD AL 4%
B, IO R A7 28 R TR R

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 AR KL, SR T S 2 i A5 BIPUD AL 0. ST
T R A7 A T B AR RFEEIT Z AT AL S A PUDIE AR % (TEEA B
AT A4 PUDEIE %),

BEERFEFR (FWDGT_RLD)

Huhk{w#%: 0x08
S Aufi: 0x0000 OFFF

AL (16 B0 B (3261 il

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

PRE

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
17-H RLD [11:0]
AL/, 2R B B
31:12 N DR FEEALE
11:0 RLD[11:0] FRNT A 100 5 I 38 I B 8 AR, MIFWDGT_CTLE 17 4% 5 A\ OXAAAAH) i

i, IXAME 2 9l S B RIS 1 1 S i A B s

XA SR R . 551X A 2§ 7 MIFWDGT_CTL % 774 H 5 0x5555. EL
XA TR S, FWDGT_STATEH 745 MRUDN# B 1, M UL E 785 HiHL
(AT AR 0 2 T R

USRS P 5 A LA ERE AR, o A 2 A6 A5 BIRUDAL I E 0. SEHT T
FAEAE )G, EARRDRREHAT Z AT A S ArRUDME S . (FEE N8 HA ST 7 2515
RUDMHIEZ).

REFHES (FWDGT_STAT)

Mtk f#%: 0x0C
HifH: 0x0000 0000

AR DR (16 1) Bl (32 47) il

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

PREd

15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
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‘ 1R | WUuD ‘ RUD ‘ PUD ‘
ALuR:Y R FR PiEe
31:2 R IR FF R AR -
2 WUD P T 2 I T s o T .
FWDGT_WND#H £ 8: S1/ER, 27 B, I BFWDGT WND 188 AF A
TH R TERU
1 RUD PRST A T IA 2 I 38 B RS B R T
FWDGT RLDZH 78S #AEN, ZAi E1, HEIFWDGT _RLD %17 28 AT fA{E
HRAETERL o
0 PUD ST T 110 52 B AR T4 AE T
FWDGT_PSCH #2845 #EN, %Ak B 1, I iBFWDGT _PSC%- 17 8% K4 [ {E
BT o

HOFHFR (FWDGT_WND)

Huhk{w#%: 0x10
S fufi: 0x0000 OFFF

AL (16 B0 B (3261 il

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| w |
15 14 13 12 " 10 9 8 7 6 5 4 3 2 1 0
‘ 18 WND[11:0] ‘
AL/, 2R Ti.BA
31:12 frE DR FEEALE
11:0 WNDJ[11:0] ST 100 58 B T E 8 B U & X e A ol 5 A 1) L FRAE 5 i) T s T s it

AL o AT EUME K TWMD[11:01H i, FA R E 5 R AL, #5 ZEoU F 4,
FWDGT_STAT % 17 4% H WUDAL U R FF B AR

RN BRI IIRE. EEREAZ {7 MFWDGT_CTLZ /74 H 5 0x5555.
U A LA A, SUR S DE 2 A6 215 BIWUDALBEEO. B T 7EHEN
RIS, B 7 & DMEE, AT 2 iR LS AFWUDEHEE Z .
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12.2. BFOEIfAER2% (WWDGT)
12.2.1. fai A
WHET T ER 2 (WWDGT) ok Wil ph i - e S 800 R G0 . 6 & T 1058 i 891
JG, TALIA R S RN o T A FIOX3FI 277 4 RGi AL (CNT[B]BLHEIHO) «
TEHH O B A B 3 O B A 38 2 A, e IS T 2 RGN R 35 B 2
SEIIX 1] P9 S B . B U 0 58 IR S8 T B B BB 1 0X40, 27 A — AN SR AT e i A
B, UL B b TR 4P A AR R e T
7 O T 5 B S 2 B APB AR S AR K . 5 176 1100 5 i 98398 P T 5 SRS WA 16T £
Bt
12.2.2. FER
W AR TR [ BEAT T R e
B CUEOE RS, A UL R RS LA A A
- YRS A BIOX3FIN A A A
— MR AR T O SN, R e
B ORATREE T (EWD - BIISIEN ST, PWirfEes, T EUERTI0x400F & 77 A il
B LB OB T R I AR R T R R 1 R AR T
12.2.3. ThEEHR

W VE T e 2 AE CHEWWDGT_CTLA 24 MWDGTENAZ B 1) , 1141 % $|0x3F
(FIGEF=E KRG A7 (CNTB/ #950) B 7E VM EUEIA B N A 748 E 2 0T, FERih2iasth
S BB HE AT

& 12-2. HOFI T EnER

PCLK1/4096 T A R 50
11121418

v

WDGTEN [——  7friikit s oy | CNT[6]=0 o o
\ CNT>WIN

Write WWDGT_CTL

B EE AT E R 28 SRR AR . B LR WWDGT_CTLHIWDGTENS 17 5
WG IER 2. W OGN BT S, THEE R 2B 40, THEE A B A MZ K
TOx3F, Hat/eUiCNT[6]AL R %4 B 1. CNT[5:0]¢ 2 7 Wk H s 4 2 A i 5 K ) B s ) o 1
HE %) 9 B BT APB LI BN T Ailds (WWDGT_CFG 2 /745 IPSC[1:0]61)
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fiL B 757 (WWDGT_CFG)H WIN[6:0167 F >k e i FE . it B e/ T % HE, H
K T-OXBFI I fize, B2 48 1) T v H50 8 v] LA S S A7, 13 DI E HLAth b fige 2R AT BE I8t = 91 iR B A .
YTWWDGT_CFG 7 /725 FEWIEAL B 1] LMEFRESE AT Me e R T CEWD 41 H {1k 2)0x4011)
G 1Z R W= 2E . RIS A CAR AR S B T AR 5 2 (ISRD SR R 4 2 19478 (f5] il £ i3
PEILS) SR MT A W 1) iR DR DA R A A SRS (PO I o 36 RO s B s . ek, 7RISR R A
AFDLEE 2SR M AR R B RS B . TEXFBOLT, DA T e 8K iE A& =Z AL
{ER AT LA T oAbt 7y

BT WWDGT_STAT #7474 FIEWIFAL S 01 LA EREWIH 7 .

B 12-3. & OFITHE R SR

CNT[6:0]
A

Start Start
Ox7F Write CNT —

WIN

Ox3F

e Ll L

T
CNT[6]=0 =45 fr
2 CNT>WIN i, 5 WWDGT_CTL,
Fli—WE L
AT I S8 v A R
tWWDGT = tPCLKl X 4096 X ZPSC X ( CNT[S O] + 1) (mS) (12'1)

Horr:
twwoeTt: & 5 | 140 58 I 3% A B s A (1]
trciki:  APBLEAms iy ER Ay i st 5 1A

twwoer I B KAE MR /IMEE 5% 2 12-2. # 72MHz (fPCLK1) A #7R A1 @4 EEHT (-
& 12-2. FE T2MHz (fpcLc )i KIB KR/ R E

e PSCI1:0] RN RO
CNT[6:0] =0x40 CNT[6:0]=0x7F

1/1 00 56 us 3.64 ms

1/2 01 113 us 7.28 ms

1/4 10 227 us 14.56 ms

1/8 11 455 ps 29.12 ms

WHRMCUH Bt IWWDGT_HOLDA #7750, B {# Cortex®-M23 4 #% 15 1k T-AF (¥ i A% =X
), WAE I ER 2t a] PI4kSE TAF. JWWDGT_HOLDAL#E BAK;, % HF 140 I 24 7F
WA N k.
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12.2.4. WWDGT & 175%

WWDGT ZHiik: 0x4000 2C00

P EFS (WWDGT_CTL)

Huhik{mF%: 0x00
S i{H: 0x0000 007F

LB R T DLk (16 fi7) Bl (32 fin) i),

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

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
‘ - ‘WDGTEN‘ CNT[6:0]
AL I3, 2K BiEA
31:8 e AR FFEALE -
7 WDGTEN TR & A& e 28, AR AMEEE0, 50T,

0: KM BT IER 5.
1: FFRE LE e 58 .

6:0 CNTI[6:0] F IV I ST BB M . 245U M OX40F& BIOX3FINy, P AEF 1M e 2 B A,
MMEEE S T E DERIRE, S EE e U AE T e R AR R A E .

B %R (WWDGT _CFG)

Huhikf#s: 0x04
S A{E: 0x0000 007F

AR AT LA (16 A B (32 47) Vil

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

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

rs w w

DLISLI, 2R iR
31:10 e DARIFEALE.
9 EWIE PERTMLEE W RE . SRR AR E L, THEUE L BIOXA0M] fid & T iz AL AR AL

50, Bl B AT RCUBLER IYWWDGTRSTALEAT S-S A0 . SO EMTIE .
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8:7 PSC[1:0] RO B0AS, BT 150 B 35 T A AS A (]

00: PCLK1/4096/1

01: PCLK1/4096/2

10: PCLK1/4096/4

11: PCLK1/4096/8

6:0 WIN[6:0] B, 4E T R B R T AR, SR T E B A R
(WWDGT_CTLHICNTAL) &=k R G 7o

REFEHFSE (WWDGT_STAT)

Huhik{mF%: 0x08
S Ai{E: 0x0000 0000

ZHEFFRA LR (16 A1) 87 (32 60) PilH.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1R ‘
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
PR ‘ EWIF ‘
w
ALIREI, Z PiEH
31:1 e AR FFEALE -
0 EWIF PERT ML b AR BT o T EUE A BI0x40, BIAE k%G 1 fF A (WWDGT_CFGH )

EWIERZ N0)ZA SR E L. XMy A BLB B50iEE, 51130
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13.

13.1.

13.2.

SEHF R SF (RTC)

fEif

RTCHHR AL 17— M HI CRIIHD Fisa) (AR 1 H Pishfe. BRILFH] it
RS oAb, AT H E LABCDI YE AR R « RTCHT LAREAT B A I #Ma2 . RTCH] L LARAE
AT, I AT AC B R el . RTCSCREAME T Eoks BE A B, FH DR BB &
i) H RS -

EE R

I A E RS A M

SRR D) BE: T8I T RS FE AR AT i B (S0HZ B 60HZ) K 4 v H A
B A HEThRE: I8 VR SN (R SR (R R T IS B20.95ppm) Rk AT H AL HE
IR T REHEAT WA %

037 SR T ) e TR R T A

PN AT C B O R AR (GD32E231xx7= i 14N &

AT AR 1 H PR — AN RT B i A e

A AP BT -

- W% o;

- IEEAE I (GD32E231xx P4 LI IhAE)

- R

543247 (FL20F70) B KM A AFAE, RETEA B TR EIE . AN EH RN
B, & AR g,
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13.3. DheeHid
13.3.1. L HE R
& 13-1. RTC &HtERE
arm-0 224 AI:ARMD Alarm-0 Flag
RTC Alarm-0 34 - i o
ZEHIHE R s1ohs it R
leJ\ RTC CALIB >D RTC_OUT
RTC_REFIN RTC_ALARM
ck_spre
IRC40K . oo :Defaull 1Hz)
wamzar) || wer L) T | e | S0,
LXTAL(32.768KH b e (%ﬁy\;lzé) (?KU\:‘ZSG‘) EWWWETB% 77777 3
YT WrHas
eS| | e
RTC_TS [ R
P TSF
RTC_TAMPO RTC_TAMPO émﬁféﬁs’
RTC_TAMP1 RTC—TAMP1~ *}T;I;ﬁﬁ};ﬁﬁ e
RTC *ocfifs:
[ BT R LTI T
B RNFE W
B 320 BT .
B ALEMRTCHIHINEE (GD32E231xx7= M LML IhfE) -
- B12Hz (BRiA T4 AiifE): RTC_OUT;
- AHz(BRIATISAE) : RTC_ OUT;
- [ EARERTERCE) - RTC_OUT.
B A EMRTCHIAIIRE:
- IFEEREII(RTC_TS) (GD32E231xx 77 i LIt I AE);
- RN O(RTC_TAMPO) (GD32E231xx /= fh LI IEE):
- RANFEDN 1(RTC_TAMP1);
- ZFEIE N RTC_REFIN(50 % 60Hz).
13.3.2. I YR A I 3

RTC HoH =A% MAr I 4piE: LXTAL. IRCAOKFIHXTALKI32 445 J5 [ 4 o
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TERTCHLIG, B AN T2 Al FH RSB H D1 Th e FHAB TN RE » — /N2 Siids & 747 5720 Tl 70 A4 »
TN R LN [R5 TG AA o 520 73 Wi 5 B R BRAR TR A . Wi SR A~ o Al as AR M
NP o Alas AR T R
PR T3 B R B A S

fck_apre = H\C'I'](c)n% (z013-1)
_ ka,a re _ frtcclk
fok_spre = FACTORp_S +1_ (FACTOR A + 1)*(FACTOR_S + 1) (13-2)

ck_apre T RTC_SS WA Z5 /745 H T 2 as B LI B, 12 ZF A0 (Eoy b, FoRBE T
—ADIFE], IZTFAERS EIRE] O I, H3Bhin% FACTOR S K. ck_spre H T4 H 2 /7 2e 4
BEI P, ARSI BRI —FP

13.3.3. - e
MAPB AV MRTCH i %7 7 2sRTC_DATE. RTC_TIMEFRTC_SSHf, BPSHADH k 5E & 1
] 51 P A7 28 A2 S H DD 7547 8% BRINE I FBPSHAD N0, APB L2k 15 1] 51 H 1 2 A7 4% o
BWARTCH %, T HEAHRESENAESH A4 rE, SIHFANRSYNFA e
FRRE NI, 7EDeep-sleepMiStandbyti T, T HFAMASE R B HXPFEAR, Bk
DAITERERSYNFAL . W AR Z/E BPSHAD=0/ 15 N2 H I 3 A7 28 M, %5 FFRSYNFE 1
(IR BRI F) 2 N RTCH AR D .
ER: 7£ BPSHAD=0F, izH%HF#(RTC_SS, RTC_TIME, RTC_DATE)fAPBHT4f
[FIAI (f apb) W 201 2 /b & RTCH B AT (f rtcelk) LA
RARNKGEN T 1748

13.3.4. A7 35T R i P T L T R
RTCIHAP T REY: X 23 A 2 A8 T B AF— A8 — AZ 380 7T BT -
RTCHIAPIIREI e HRTC_CTLE/E 23 T IALRMXEN (x=0) f74%H#i. 4ALRMXEN=17H.
(i BTG L3R B S R B I RMEVTES, ALRMXFAR SN 2 B AL
HER: U FBERY Bl (RTC_ALRMXTD 7347 #% 1) MSKS=0), Affif#1E 817, RTC_PSC
FABAFE A E (FACTOR_S) M AT%T 3.
WHR — NI B e, XA IR A A2 4 EUCHEC I« Qo SR AT 17 38005 B i, 78 ALRMXEN
i B 34 RTC W0 & /5, ALRMXF £7K &7 .

13.3.5. RTC ¥R E

RTC &FF&5 R

EBNEIL T, PMU_CTLZ 7 2 FIBKPWENAZ #7150, FT LA S RTCEA A7 28 5 75 B4 $2 Al %
BBKPWEN/T .
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ERENSE, REHBRTCHASLE SR . BAXEFHEHENE D RMBIX LR

B NS, WP SR
1. 5 ‘OXCA'ZIRTC_WPKZi 7 8%;
2. 5 ‘0x53'#|RTC_WPK%Z 1728,

H—/MERNESIIRTC WPKEEE AP HIRAER.. BHRPRETNZRAEEMRIE W, 5
PR AR W T :

RTC_TIME, RTC_DATE, RTC_CTL, RTC_STAT, RTC_PSC, RTC_ALRMXTD,
RTC_SHIFTCTL, RTC_HRFC, RTC_ALRMXxSS.

H BAIsE A B
I AN 2 BT DA E H P AT A s 1 -

BWE INITM 674 1 ZEAPIEER . 245 INITF 45 1.
1E RTC_PSC aif7-#s, B E [FD AR5 T4 A0 as 1 0 3 R 5
ST 7723 (RTC_TIME Ml RTC_DATE) S¥I4aHI HIiE, I+ HiBid#E RTC_CTL
TR CS ALRAC B I H] A% 0 (12 5L 24 /M)
4. JERR INITM A7E A E

KRLIAANRTCH B I J5,  FCIE I H D35 47855 G 72 A7 s NI T8 AT H 00 e i, RIS
H v e ds ks 2 Fg T aRie AT .

ER: WAL LS I R S H 27 725 (BPSHAD=0), #1FNiZifERSYNFA 4 B 1.

YCMbRERYI H PR 5EMAIGH, 1Zbr SR A H I E .

B4t
BIISIH, AIHAIDSMAIEE, RTCEHLA] DL FrE A mFME AT ThhE

MHJIEFEEATR, SIHAIATHAE S H k2 80in L1/ . SIHFAIATHIhRE T IEE R W E, W]
DL AHBC B DSMA SKAC S IX AN . W B SIHELALHAT G, IREUINL/INSREAE T —Fb 4 3]
Kbt R

mBHThREBRIE D TR
N T RS AN AR IC B LA AR S, W Bh DD RE RO BRI RIS T SR

1. iEBRPFT % RTC_CTL #J ALRMXEN fi7 (x=0), Z&J ji#h;
2. %H Alarm %7 4(RTC_ALRMxTD/RTC_ALRMXxSS);
3. WEW/A RTC_CTL i) ALRMXEN £, fii#g N &hThEE .
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13.3.6.

BECH B

% BPSHAD=0 I}, #tHHEFFR

MBPSHAD=0, MBS T4 S F MM i T R HUR 706, T 3 i i i —
HEARTER: APBLAKH B 0 AU T 504 TRTCHHMFIRIT . (LTI T APBLIAL,
IF Bl AR AR T RTC I B2

MAPBLEZR S B AIRAR T 7R RTCH B RS, H DI A SN %18 57 DL R A2

PR H D 18] A0 H 35 1745 5

R PTIRIRMEAR S, A X AME A IR Y 5
WO AGX P IR BVE A S, A%

S = IRAE AT LA 2 IER 1

RSYNF&E24RTCI B IR B AL — k. FEIXI, §27 H D3 A7 a8 2 SRR ESR T H P i e A
H 3.

oD~

T R 3 ME(RTC_SS, RTC_TIME, RTC_DATE)A[E—KfIa, fiff FRE 7 —3%

1. 1ZRTC_SS#{ERTC_TIMEFRTC_DATE] % ;
2.  BRTC_TIME#{ERTC_DATEH 5 #T:
3. 1% RTC_DATE f## RTC_TIME ! RTC_DATE [ 5§ .

L SR ABAE — MBS AN ] TR B Y (2D F2ANRTCCLK) 32HUH i, M 56iH5 M RSYNFAT 445 H
B E R
N LRSS P RSYNF B AL G A e H i % 748 (RTC_SS, RTC_TIME,
RTC_DATE) :

1. RGENZ)A;
2. HIhvHate e
3. BRI A

o MR SRR UM R JS , B L S B RSYNFA H 2 RSYNF R B A5 A et H
R
% BPSHAD=1 i}, EHGEF%

HBPSHAD=1, RSYNFAI &#FiE0, 3 H I FFERATHERSYNFL. HaiHErH T
AT AR E W . Qi SR BE B 1 U A 2 2 MR Zh AR =X (Deep-sleep/Standby i 30 g 5
AT DAST B SR B 2 AT H 5 25 4788 145 T T8 75 I NAT AT 25 495 B IR (U0 28 IR £ K A2 RTCH 8
JE 1)

BT %A RSYNFALJE I R B AL, dn B 2ise H 25 47 #s . [8] H ek _aprebf #hil iy, ANE 7
172%(RTC_SS/RTC_TIME/RTC_DATE) 18 7] G I A [ — I %1 o

46, R H AR B IEAE A E AL I ZI B APB AL 2 L, 4 A F] REAPB i 2R B B
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B AR 1]
T R H A R E SRR — 2k, SR A N A E ST H R AT A A
W AR ERIREIE R R, A RAME B — B0 A .
13.3.7. RTC BEAL
ERTCHIL, HWANEMERH: REGEEM MG ENL,
Y RGH AR, HE T RMRTC_STAT Z1E 4% (1 3 L0 A 1 35 45 A7 B BR A
BB E A 2 N TR, BRGEEMASIT e A .
- RTC HSEMHIa A4
- RTC #4517 % (RTC_CTL);
- RTC Tisr#i#if#% (RTC_PSC);
- RTC &5 EMRAMEZ 7% (RTC_HRFC);
- RTC BEfriz#lar 7 2%(RTC_SHIFTCTL);
- RTC W% 7es (RTC_SSTS/RTC_TTS/RTC_DTS);
- RTC &A% (RTC_TAMP);
-  RTC #MHh%1f# (RTC_BKPx);
- RTC %8¢ (RTC_ALRMxSS/RTC_ALRMXTD).
M RGE A ECE NG B EAE, RTCH U S SHa1T. H2 W& M E A, RTCK
A In G N TR SRR 2 = A
13.3.8. RTC BAIIhRE

PR A RS R B B HRTC 1hz b (ck_spre) Al femf # A — /MR
2=, RTCHITRHE—NFRIERS LA DI BE 2 T BRIX A 22 K38 m A B IR it o

DA b ik U R WA, RTCIBATH ZE & mT 3. Ft@Ed mRTC_SHIFTCTL #F
a3 ISFS[14: O]I{HFIRTC_SSIH T4 M as iH EU 8 (HSSC[15: 0])Ekidid 3% inSFS[14: 0]
(B 2 [F) 25 T4 A 28 B SSCI15: 015 HLIAIN B ALALSHL, RE/r AIIEIR B FT R —Fb FiA 1Y
I

RTC_SSH#ix KMEBUR T RTC_PSC% 1724 IFACTOR_SHI{ti . FACTOR_Sitli -k, i %& )45 &
e = o

RN AHz K 48 (ck_spre) HIFACTOR_AFIFACTOR_SHL:[E 74, i FACTOR_SIE
A& (K IFACTOR_AMH, R E{EMFACTOR_ARIME & M IhFE.

R EAHBAIIR A, AL E RTC_SS H SSC 15 15 fi7(SSC[A5]) H-Hi ffiZ% AL
N 0. 5 RTC_SHIFTCTL #7f#s2 Ja, RTC_STAT #4744 SOPF A Hk B, 4[F
WREAIRIETE T, SOPF Mgt fHiE 0. KRG BN AN SOPF fi7. 4 REFEN=0 i}, #&f
BAEAREIERA) TA/F. % REFEN=1, #{f4%1-5 N\ RTC_SHIFTCTL.
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13.3.9.

13.3.10.

RTC =% #iRl

RTCS i 82 H A — M3t mRTCH PR 1 715 . A TAEREX IUThAE, #5254 — MEXTT
LXTALF ¥ Sk AN S % 18R (50Hz 57 60 Hz).

iR IX W) BE 2 J5 (REFEN=1), & —/ NP5 37 I B (LHZ) iV K 5 Bl FIRTC_REFIN S % i}
PP REAT AL . FERZHUBEDL T, XA IR R 55 0o H 2 A B B T LXT AL Eff B2
(4 J5R R 3 A % 55 BRI A%, RT C225 I RO 0 ) e 2 i B8 LHZ N By — sSOMEAZ, 4673 — AN 1HzZ
I VR RN 25 2 1 Bl X 5

HREFEN=1, & —MAIE#AT —DEATI I AR R A, Ab A F A RS, I 8]
WANE o A AR e TAS TN — S H I Bl iy, (87 ck_apreff KR 1A, 40
REALFHLHTR FFRAERS A3 ck_apreftf KR ] & .

To VRS R R — AR (B, 224 2 I B 7 B T i A ) B PRI, [0 T A4 28 2 B e 1
IR Y (ck_spre B H ot LI Xt R, XA EBIRIE 1Hz H A 1T
A[20E o AHE PRSI B A SRR, XA EEEREG 2F8) ck_spre BRI, DUE
fick_spre(1Hz) B By fl 225 i Bl i 6 55

M ZHE RN YR IEAEIE AT HHANE S I Bl R (FE3 ck_apre I KIS H] & Nk A KIS %
BRI, B RSB LXTALLESE F 558 . WRIXANS B eh E KR, S50 Bk ol
Re2 S 74 ck_apreff K a1 & 10 K S %0 8h, SR )5 FI 34 ck_apre B 8] & H 25 85
ck_spre(1Hz) i ffikif .

YR F6ES 2 I Bk I ) B8 2 BT (REFEN=1), %%} % il E FACTOR_A A OX7F,
FACTOR_S 4 OxFF.

FEHUB N B AR HERS , S5 A I D REAN T

RTC $i gk
RTC -1 e 52— it T R HERT AR 11 77 19, 2453580 38 i S A v 390 P (I RT I e ik o
B 77 2R SR

TR VX AR AR 2 T 7E — RS HE BN, RTCH 4 ok v AN B8 I sl /b 7 — 2 3 H
XL UE I3 PR K Z1°80.954ppm,  Ju A M-487.1ppm  F]+488.5ppm.

WG VHE A B A B ) B DAE B 3] 220/219/218 RTC A2, R RTC MM NI & 32.768KHz,
T S A A ] A 8] 43 14Xk 32/16/8 #b

kG FE R AME: 27 A7 28 (RTC_HRFC) i i€ [ FERTHE A AN EE R IRTCI 8% H , CMSK][8:
OlfzRE FFOZIS11RTCH £, IXFERTCHIMNE i % [£K487.1PPM.

TR ERTCHIZ AT DL B FREQIf . WIRFREQIAI B A7, K2 51244 M RTCH 4
AN Bk v A 1(32/16/8 FP)I TR HATE], X Bk 4E211/210/29 RTCH £hfi A —A"RTCH£h
.

IR A FHFREQI ] LA RTCA % 14 J111488.5ppm
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[A] B {5 FHCMSKFIFREQI, 44 & i 8] 7] DAE 22 -511 F|+512 M RTCH 4 1. X Bk E1E
0.954ppm 7 R T T , TN N -487. 1ppm 1/+488.5ppm .
TP DI REIEAEIZ AT, Fn R A S-S A HE AT

FREQIX512—CMSK
= X (1+
f cal f rteclk ( 2N +CMSK—FREQI><512)

(:X13-3)

. N=20/19 /18 (32/16/8 Fb) e} 7] J& 34 o
% FACTOR_A < 3 B ieve:

Y5 A E(FACTOR_A) # i B /N T-30f, A EATHRHETRE, B BER FREQIN &
B N1, 4FACTOR_A<3, FREQIN. ¥ B ¥ £ 20k .

M FACTOR_A/NT-3HF, FACTOR_SHH /N T bRk e - B X RTCH £ 4 2 2 1R (1) 32.768KHz,
X JFACTOR_SM % 4% R Fis % & -

FACTOR_A =2: FACTOR_S/#/>2(8189)
FACTOR_A=1: FACTOR_Si#/>4(16379)
FACTOR_A =0: FACTOR_S/#/>8(32759)

FACTOR_A/N T3, CMSKHO0X100, FEHEMIR AT

256—CMSK )
2N4+CMSK—-256

. N=20/19 /18 (32/16/8 Fb) L HE} 7] J& 4 o

fcal = frtcclk X (1 + (=X 13-4)

IHF RTC Kok

SRASETHZE HHERRT o ) Hh P T DA B e 00 2 30 RT C IR A 3

EA PR ) U S0 IR RTC AR, 58 7T ik 2 ZE 2 PRTCCLK IR %
J9 T BRI TR, R SR R S

TR FE 1 59 3280 (BR AL )

FH A 1 320D Ji 11 2 N0 1 AHZ Az o it 4D 7 i 1 e R UIE IX AN B 4R 22 72 0.4 7 7 ppm (TE 3275 [
HIMN0.51RTCCLK)Z -

R A B 1670 (i i 15 B CWND1647)
fF AL E, CMSKIO)#flif+ & 0.

FHVRE A 1R L6FD Ji A 2 I 2 AHZ ARz o it 1) R A 1 e R U 3 S 0 & 4% 22 72 0.954 ppm (TE 16 75 [
HMN0.51RTCCLK)Z -

AR JE B 1 A 8P (T 1) #: B CWNDB8AT)
fE A ILACE, CMSK[1: O)#:fgitt&EO.

FHAE B ¥ 8 & 391 2 00 5 L HZ A o4 A 4 PR AE 17 P8 i DR UE X /S I B R 22 72 1.907 ppm (ZE8 D il B A
0.51"RTCCLK)Z -
194



2

GigaDevice

GD32E23x H FFiit

13.3.11.

13.3.12.

BATHERHE
MINITEAZ /20, A R, #A4FnT UE#HRTC_HRFC:

1). ZfFSCPFALEO;
2). H—HHMEEIRTC_HRFCH A7 5%;
3). 3/-ck_aprelf ¥ E I J5, HTIRSHE R BT AR AE R

I BRI e ([ &S GD32E230xx ™ /)

A lEIERThBE HRTC_TSE MM, @ikt & TSENAL KA RE .

M RTC_TS & M A W 2 i (0] 8k 18 R AE W, &% B D5 A 08 177 76 i (8] 8k &5 47 2%
(RTC_DTS/RTC_TTS/RTC_SSTS), [A]iF i [ bR & (TSF) ks AR B 1. S TRk B
fERERS F(TSIE), I IR B A2 A — A T

I R B 27 A7 28 RS AR I TR B SR 28 — ROk AE I %) (TSF=0) idsk H i Ia]l, 1 24 TSF=1H,
I )R S A 2 e 5%

RTCHEH (It T — N AT M HRERF e, RIGININ BB Rl I ETPTS=1, f#BEA
I D e AR S R IS HAF if TR) A B AU

R FOARDEHURIRIER A, i B AR AR, TSF 2R 2 4 ck_apre JA M1 &AL,

RN

RTC_TAMPXE AT BLAE AR A\ S ARG h RS N BB, A U Ay PR T (D P e % 3y
A 2 5 T I B D IR T R P P A A 2

RTC &4 & 7% ( (RTC_BKPx)

RTCH& A F A28 AT Voo & 8 . WFRFH A Qe i 5l R 88 AT RV EE A SR X S B 17 2% .
R Mg 26 2 NS E AR, XEHFARE . .

VIR R AR THRE

TPXENAL AT LIS ST A e Xt 2T A /5 I L IR RTCR A ThBE . {3 BETPXENAL JE Zh1R A
DhReZ i, TEREFEAGNMEE . SN BE NG, AR AR EAL(TPXF)RE 2 B AL
RN EA W RS - (TPIE), RAFESE— Al AR(TRANFEE 2 S8
FAEE(RTC_BKPX)E 7.

RANEHIR BB TRIER

fERETPTSAL, RELLAR NKGIN T REME VRS I BR IO G . WX BN, M BR N F4E
i, TSFUSui B, GnRMRE TR RIBRINAE . A 202 NFAFR, TR TPTSALIE
T, TPXFA7 B A7
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BN FAEAT I A A T A X
MFLTAZ NOXOMT, RN 15 B Bl #E i M, TPXEGAHL YL A & b FHfd 2 R %
Wo RIS B AR A 2R, RN DU A N B B i) 7 e B 2 i 2
TR RN EA 2 AT & A 21788 (RTC_BKPX), I 4% 63 25 17 2% 5 B AR I %A R4
ANFFEIE NS EAEAN SRR KA . G IX P R 7752 S SRR AR Th g,
TESE IS BB G TR E BT G 3% Th g
ER: PCL3 LRRAKIMINAEENE VDD HJE T S hi KSR AT LLE4T (&S GD32E230xx
FEih, GD32E231xx 7= inJt PC13 5l )
BN AR Ay ] I B8 I T B ) RSP AR AR X
MFLTAL A B 150 B OXORT , AR NS4 1% B P A AR 30, FLTA Yo se A 2 7 iE SR
FEIR (2, Ak 8).
M DISPUH 13 B BOCERIAE), PRI Ehr f B S TR — R RU TS AR NI, XFER A
FAF RN I A VR R LAY . TS A B () AT LB PRCHA R & o K
7%, BT 7S s AR
B P AR I ASE 2 A R ARE 2 1 6D e ) ) o A Pl P B ) o S VB SRRFE AR (FREQ),  BFfE(E
IFEFIAS DU SEIR 2 (A EUAS — A P4 .
13.3.13.  KUER SR H
W COENS & E 1, RTC_OUTHE <t th SR i
L COSHL B NOERIME) I H 745 i/ 4l 4% (FACTOR_A) % NOX7FIFT, RTC_CALIB{ 4% 2
frice/ 64 RILERTCCLKIFIAT R H32.768KHz, RTC_CALIBXT R (% i A512Hz. KA
TR MRS, R4 FHRTC_CALIB# H 1 T+
M COSHI K E N1, RTC_CALIBHIFEITEARN:
— frtcclk
frec_cativ = (FACTOR_A+1)x(FACTOR_S+1)
(X 13-5)
#RTCCLKA32.768KHz, W15 ids & ERE, HB-ARTC_CALIBXS M )%t & 1Hz.
13.3.14.  [W&hEH

L OSHEHI ALY 5 B NOX0LEf, RTC_ALARME F# i sh e m . XANThAE B 24
RTC_STAT % A7 #% I ALRMXF(x=0) & .

RTC_CTL % 17 %8 " () OPOL A7 7] LA it B ALRMxF o7 BE 5 WTF A7 % IF i i #l v, BT otk
RTC_ALARMy4i H FELS-AG ] B AH B B AL AR I -
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13.3.15. RTC HHEAETH
R 13-1. HAHEAEH
GD32E230xx /™
ER R T REE LI 1B HZBE R ik
M AR AR =X & RTC ik
VR R AR A I LXTALEL - -
" IRCAOKEF T BL T 1 RTCIH B0/ N A1) ()8 4
I A BPER LXTALSL i P
AP IRCAOKIN o] BT RTCI /2 N ZE /1) B R 2
GD32E231xx 7=
R R FREE T 1B HAZAE S vk
REEHRAR =X = RTC ik
TR P B A LI B LXTALER -
b IRCAOKIS A LA T4 RTCHR BB
T A I B LXTALEL o 14
FEAAE S IRCAOKIFAT BA T- RTCIH & MZNF 1
13.3.16. RTC it

BB HIRTCH Wi #l g E F BIEXT 15 1) 2%

N R AEAE FARTCI B2 N F /i 1B W, 4% T D SRR A -
1. BCEIFEREXT RN EXTI HhZ 2] RTC [ Bh/AZ NS/ [ h bk, SR e e B %N

LT A A A

2. WEIHERE RTC [ B/ NGRS A1 45 vh B 5
3. MCEIFERE RTC [l #h/R N AR/ AR DI fE .

£ 13-2. ]

GD32E230xx 7= il
Gl HEPRE Ehlhr B EEIRAR R R R R S 3B AR
s 0 ALRMOF  |ALRMOIE Y Y(*) Y(*)
)38 TSF TSIE Y Y(¥) Y(*)
=N 0 TPOF TPIE Y Y(*) Y(*)

197



2

GigaDevice

GD32E23x H FFiit

A1 TP1F TPIE Y Y(*) Y(*)
* o SCURTCH B E £ LXTALEKIRCAOKI A 2 .
GD32E231xx /= i
Gl Hhrd | EHiA RHERER |8 R ERERAER (BB
e 0 ALRMOF |ALRMOIE Y Y(*) Y(*)
#A 1 TP1F TPIE Y Y(*) Y(*)

* o AHRTCH 8 E R LXTALELIRCAOK A %% .
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13.4. RTC & 748

RTCH:HA: 0x4000 2800

13.4.1. i A& 7748 (RTC_TIME)

ffsHbtt: 0x00

ARG ENH: HBPSHAD =0, 0x0000 0000
MBPSHAD = 1, LN

SR AT, IERIAA RS T LT 5 $R A

@A R e (321 Vi )

31 30 29 28 27 2 2 2 23 2 21 20 19 18 17 16
| R IR HRU[3:0]
| & | MNT[2:0] MNU[3:0] | #u | scTi20] | SCU[3:0]
B, £ i
3123 PR WARFE R LA
22 PM AM/PM 1 &
0: AM B 24 /)|
1: PM
21:20 HRT[1.0] INES AR, DL BCD RS A7 it
19:16 HRUI[3:0] /NIANMIAE, LA BCD 3R A7 %
15: PR WA R R A
14:12 MNT[2:0] 4y B Al LA BCD RS A7 i
11.8 MNU[3.0] SyBhAMiAE, L BCD g 7 ik
7 TR W ARRFF EALAE
6:4 SCT[2.0] Bep+HifE, Ll BCD i RA17 i
30 SCUI[3.0] AL, UL BCD RS A7 i

13.4.2. HA&EF# (RTC_DATE)

frfs k.  0x04
RYEEAME: 4 BPSHAD =0, 0x0000 2101
M BPSHAD =1, i
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R EArar, AAERIBAIRAS T AT 5 R4

A A R BEH 7 (32/47) V7 11

a1 30 29 28 27 2 25 24 23 22 21 20 19 18 17 16
| R | YRT[3:0] | YRU[3:0]

15 14 13 12 11 10 9 8 7 6 "’ 5 4 3 2 "’ 1 0
| DOW[2:0] | MONT | MONU[3:0] | fRE DAYT[1:0] | DAYU[3:0]
BL/bris, B ik
31:24 TRE AR Z A
23:20 YRT[3:0] FEAE, L BCD B 1E %

19:16 YRUI3:0] FEMAIE, Ll BCD B iE
15:13 DOW/[2:0] E I

0x0: fREA

Oxl: 2Hi—

(-:).>-<7: EMH
12 MONT Ay e, L BCD A%JE A7 1k
11:8 MONUI[3:0] AAifE, L BCD g 7 ik
7:6 TR WAURRFEALE
5:4 DAYT[1:0] H+14i{E, LA BCD i 7k
3:0 DAYU[3:0] HIAAM71E, Ll BCD i IE 176k

13.43.  #EHIFHFE (RTC_CTL)

GD32E230xx =%

e Hudk: 0x08
ARG EN: TEEIA
KIS AfE: 0x0000 0000

BRI A4
1% B AT R RRIL - (324r) Vi 1)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| ot | COEN | OS[L:0] | oPOL | cos I DSM | S1H | AlH |
w w w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| TSIE | R |ALRMOIE| TSEN | R |A'-RNM°E| R | cs |BPSHAD| REFEN | TSEG | R |
rw rw w w w rw rw w
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(ALVRE

vy

it}

31:24

23

22:21

20

19

18

17

16

15

14:13

12

11

(3

COEN

OS[1:0]

OPOL

COs

DSM

S1H

AlH

TSIE

TRE

ALRMOIE

TSEN

W IRFFEALAA

T HE fn L i RE
0: KPSt
1. fERERHES

i H I B

AN FH SHe%E Rt HE bR U
0x0: #:H] RTC_ALARM #ith
Ox1: Jii FHIH%h O by ki th

fii LR B A

AL K 5% RTC_ALARM #i i
0: Z R RTC_ALARM fii
1: JHH ¥ RTC_ALARM #irth

diidinhipakss

X4 COEN=1 J H.1sr s s /& BRIME R A 2L
0: %2 512Hz

1. RHEHIH R 1Hz

LA I 5 A

AL LB I B SRR . I RAC SR A I IR

Uk 1 /NI (I ) A2 4E)

M REAEZR RGO T, K = ET AN — AN
0: BCH M

1: fEF— DB, A —A

BN 1 /N (R R AR )

¥ R TR 10— AN /N

0: &AM

1: 1B F—RECRm, RN —A/ N

I 1] 8 - B s
0: ZEFH [a) Rk ¥y
1: i P a) ke T
AR R AL

RTC [f#h 0 FF W ftifie
0: ZEF I Bh b 7
1: 5 H w4t iy

I 1) K D HE Ak e
0: ZEHIN Bk fE
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1: AR RIET) R

10:9 TRE IR R ALAE

8 ALRMOEN &k 0 ThReftifE
0: ZEHMehhAg
1: Ja e ThEE

7 TRE DI R ALAE

6 Cs IS ] A% 2
0: 24 /N
1: 12 /Al
R REEVIR RS HITE N

5 BPSHAD R T AR
0: BRHUY H PIME R B 521 H a4
1. BRECHH G RME K B EAE H a2 A8
EE: R APBL BB N T RTCCLK SR 7 £, %A% i8R 1

4 REFEN S5 I ik U T e A e
0: S phia N ThhE
1: JAFASHRE TG
R ABRTENIA RS AT 5 A H. FACTOR_S 2y OX00FF

3 TSEG ) TR A A5 2
0: b THI R AR AF A Rk s
1: RV TR B RO R

2:0 (3] WA R R AAE

GD32E231xx /=5

fwFe Hudlk: 0x08
RYEA: TR
KIS A{E: 0x0000 0000

S (R 1
LA A A BEAL T (326r) Vi 1]
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R I DSM | S1H | AlH |
w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
R |ALRMOIE| R |A'-RNM°E| R | cs |BPSHAD| REFEN| R |
rw w w w w
VALVRE B iR
31:19 TR DR EALE
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18 DSM B AW B L
%A OB R R . A SRIC R E A .

17 S1H T 1 /B (A2 AR L)
BN D AT 2= 8 R N i TR R A N N
0: &AM
1: HEF AR, B> — AN

16 AlH B 1 /NG R R AR G)
¥ AR T3 0 — AN /N
0: &AM
1. fEF—ANRSURR, A3 — AN/t

15:13 fRE AR FEE AL

12 ALRMOIE RTC il 0 HH i fE
0: 2% F & Wt
1: J5 e b

11:9 TRE WL ARRFE R ALAE

8 ALRMOEN %20 0 ThaefdigE
0: ZEMHMehThAg
1: Ja e ThhE

7 TRE WA RS R AAE

6 Cs I ) 2
0: 24 /el
1: 12 /N
R NBETEVIR LIRS TSN

5 BPSHAD LR T AR
0: BKHUY H PIME R A 521 H A fe 4
1. BRI H DIRE R B EIE B A A
R R APBL B ARSI/ T RTCCLK S K 7 %, %At 1

4 REFEN S BRI Th RE R
0: ST Ea N Thee
1: JHHAS A g
R NREEVIHIIREAT S JE H FACTOR_S 24 4ih OX00FF

3:0 e DR AL

13.4.4. RETFHFE (RTC_STAT)

GD32E230xx ;=
fmFsHll:  0x0C
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ARG HENAL: AL INITM, INITFRIRSYNFAZ# B0, HAbA LR,
Sy E i {H: 0x0000 0007
R AE A, B RTC_STAT[14: 84k

A R BEH 7 (32 Ar) Vi )

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
I TRH | SCPF |
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
I R | TP1F | TPOF |TSOVRF| TSF I R IALRMOFI INITM I INITF | RSYNF I YCcMm | SOPF | R |ALR"§"OW|
rc_wo rc_wo rc_wo rc_w0 rc_w0 w r rc_wo r r r
ALiTRE Z Eifipa
31:17 N AR AL AE
16 SCPF IR HE R AR &

FERMEANVIIAUWAE A ) RTC_HRFC BEAT A S #RAE, A E 1. 5K
HERE IR PAT S, RS 0.

15 (237 DIRORFE R AAE

14 TP1F RTC_TAMP1 FH{f#rid
M7 tamperd SN E A I BN FARRS, AR E 1. AT CLE AR RS 0
KB

13 TPOF RTC_TAMPO FHfEbr&
M7E tamper0 N E R ENZ N FAEN, AR 1. v LUED Mz RS 0
HeiE b

12 TSOVRF o T B 1 AR R
IR TSF A & BEAL, IR R (B B S, Sl R E 1.
Al PLUE T A S 0 SRiE k.

11 TSF A TR S A

2RI B — AN AR SR, %A@ R B 1. AT DUE L A A S 0 R B
10:9 FREE WA R AE
8 ALRMOF Alarm0 K&

AR I )/ 39045 Rt O 86 B AN 1)/ I IVC R B IR, iz el i B 1. W)
VLB A2 A A4S 0 SRk R
7 INITM HEARTIHAAE
0: HMisfT#
1: AV S B 6]/ H BRI T A0, s 1L ig 4T
6 INITF VIR bR &
AR E 1, IR BT LB E B D3 A7 2 AT 45 5% o
0: H Jiar A7 2e M5 4728 HE A R i Ap
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1. HPiarf7 a8 sy 4es i (5 mT LA

5 RSYNF A E R
2 A RTCCLK Moz & 1 — ik, B 250 280 H P E/H 225 H D
T WA BLEN(INITM), 07 #5455 (SOPF) B # 4 1B 5% 1 2 47 2 X
(BPSHAD = 1)&i&RRiZAr . A ] LUs T 5 0 155k
0: T AL
1. HTHARCHD

4 YCM EREE bR E
M H P A AR AEAME A O BB 1
0: HIiMAIHk
1: Hpic&viiai

3 SOPF (EZNRZIL: 5 S (R E R A
0: MALHRfERAT ikt
1: Bt

21 (237 DIRORFE R AAE

0 ALRMOWF Alarm0 Fit B 7] 5 r &
T fF B AL AEZ . ALRMOEN=0 i, #Ric alarm 27575,
0: ANAVHEN Alarm ZF A8 E
1. LB Alarm FESIRE

GD32E231xx =%

ffgidt:  0x0C

RGHEAL: AL INITM, INITFAIRSYNFAZ#EEO, HAhA TR0
#A IR A7{f:  0x0000 0007

SR P74y, Bk RTC_STAT[14: 8]4k

175 7708 W B (32 B0 Vi )

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| 1RH | SCPF |
r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| R | TP1F | R |ALRMOF| INITM | INITF | RSYNF | YCcM | SOPF | R |ALR"§"OW|
rc_w0 rc_w0 rc_wo0 rc_w0 rc_wo0 w r rc_wo r r r
VALVRE B iR
31:17 e WARFFEALE
16 SCPF R HEE AR

FERIEANAIIAMAE A 1) RTC_HRFC BT S HRAE, ZAAAREMFE 1. IR
HER BT PTG, AR S % 0.

205



2

GigaDevice

GD32E23x H FFiit

15
14

13:9

2:1

13.4.5.

TR
TP1F

TRE

ALRMOF

INITM

INITF

RSYNF

YCM

SOPF

TR

ALRMOWF

WARFFEALE
RTC_TAMP1 ZHffhrk

7E tamperd BN E A I BN FARS, AR 1. AT LB AL RS 0

KRR -
IR R AL

Alarm0 K EbrE

S PLAE I R/ H 95 e O B E I )/ E UL RS i, Ao ondid i E 1. wp

L [z AL AT S 0 R ER.

BEARTIRAAE 2K

0: HHizfriit

1. BEAWIIR AR QU B (8 H AT A0, TR 11247
UL GHL AN AR

AL E 1, WA MRS T DL E H 1 %5 7 S AT s o
0: [ J3#5 7 R T 00 4% (R (B AN e i e

1. HL2rAF S AT 4048 RO (B AT BA A

EREEICEZ A%

4 2 N~ RTCCLK #&tffhE 1 —k, FSEH 25 H N E/HERERFH
AR MILAWBLZROINITM), B A7 38 F H: AR & (SOPF) B # 2% 11 52 T a7 /7 fed 2

(BPSHAD = 1) Brizfr . ZA ] Dos i 45 0 35k
0: T HEaARRD
1. HTHARCHDP

A HC EAR S

A H Pra A S E s EA Y 0 I EEAFE 1
0: HpiARYIHL

1. Hhcasinit

(EZ0RZILi 5 S (EEE R A
0: BALHRfERAT il
1. Bfrffff i

DARORFF R ALAE

Alarm0 fic B ] 5 kr &

B A AEE . ALRMOEN=O i}, #ric alarm 2% A5,
0: ARFHEEk Alarm FER K E

1: RN Alarm FERRE

WA HiEFR (RTC_PSC)

k% MLk -

RYGHEAL: TR

KA EAi{E: Ox007F OOFF
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SR EFAR, (NEVHAIRES T L T SH4/E
AT A R R iE T (324) Vi Il
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ 13 I FACTOR_A[6:0]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ R I FACTOR_S[14:0]
ALuR:Y R FR R
31:23 re AR AR AL
22:16 FACTOR_A[6:0] ST AR
ck_apre #iE = RTCCLK #ii#%/(FACTOR_A+1)
15 e W ARFEE AL
14:0 FACTOR_S[14:0] ()2 T A 22 30
ck_spre #i% = ck_apre #iF/(FACTOR_S+1)
13.4.6. 4P 0 B [H] H B = /748 (RTC_ALRMOTD)
ik 0x1C
KRG EN: Tosem
H 2 A7 4. 0x0000 0000
SR AR, (NEYHAIRES T L T SH#4/E
1% AT 58 R AE4% 7 (324) Uy v
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| MSKD | DOWS | DAYT[1:0] DAYU[3:0] | MSKH | PM | HRT[1:0] | HRU[3:0]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| MSKM I MNT[2:0] MNU[3:0] | MSKS | SCT[2:0] | SCU[3:0]
AL IR 2 iR
31 MSKD 17 s A5 35k 5 e o7
0: RBtik H HAIRAT IR
1: BRil B HIRALIR
30 DOWS kR
0: BLif DAYU[3: 0] A% H /ML
1: LI DAYU[3: 0] fRERAEMJL, i DAYT[1: 01 E=E X
29:28 DAYT[1:0] HI-+4i{8, L BCD hY#% A7tk
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27:24 DAYUI[3:0] HIA/MEEE IR, Ll BCD Bk 17 i
23 MSKH I /IN B A7 3B A

0: BRI

1: BEW/INR AL
22 PM AM/PM #5E

0: AM X 24 /il

1: PM
21:20 HRT[1:0] N2, PL BCD g s fik
19:16 HRUI[3:0] INEFAMIAE, PL BCD B A7 ik
15 MSKM IFR] e - S 355 i 7

0: BRI B0 38

1: BRHUT B ALk
14:12 MNT[2:0] Iyeh0i{E, LA BCD B alfEfik
11:8 MNUI3:0] SBRANGIE, LA BCD RS A7 ik
7 MSKS T P DA 385 AT

0: ANBRMFS LI

1. PRSP Ar
6:4 SCT[2:0] e+, LA BCD RS\ 17 i
3:0 SCU[3:0] BahNMi{E, L BCD i 7%
13.4.7. ERPHARTFRSE (RTC_WPK)

fmisthl:  0x24
HifH: 0x0000 0000

175 1748 P T (32 R i )

31 29 28 27 26 25 24 23 22 21 18 17 16
‘ e

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

w

LD, £ FR R
31:8 R DR FER A
7:0 WPK][7:0] SErSaliof 2t
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13.48.  EHFHFEH(RTC_SS)

{)ﬁ%ﬂﬁﬂ: 0x28
ARG HE N M4BPSHAD =0, 0x0000 0000.
MBPSHAD =1, L.

@A A R AETE 7 (3210) Vi Al

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
| SSC[15:0]

r

DLIALIR, BFR R
31:16 TRE WARFF R ALAE
15:0 SSC[15:0] AP E

AR [F5 TR B8 A . AR I INEE 4 R TR A s
RO/ NGB 4y = (FACTOR_S - SSC )/ (FACTOR_S+1)

13.4.9.  BAEfHlFFESE (RTC_SHIFTCTL)

ffsiitt:  0x2C

RGHEN: T

H IR E A E: 0x0000 0000
BRI, 4 SOPF=0, Zafianl’y

175 1748 P T (32 R0 i )

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

w

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

w

DLISLI, 2R iR
31 AlS Hin—#p

0: Joim
1: $Eh0—F0 B/ H
L SFS L —i' /N —Ab B A A .

30:15 fREE AR FFEAE
14:0 SFS[14:0] TR E N T — R B — B[]
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XA RHER 1 N 2 [R5 5y P e

A SFS I, i T R WM& — BT Eeds, P AR Biof &38R .

FEIR(FY) = SFS/ (FACTOR_S+1)
2 ALS A1 SFS —i@fli Fm, W23l
FRI(F) = (1- (SFS/(FACTOR_S+1)))

BER: SALTFAHSFHRSYNF 7415 0.

13.4.10. B HER A& 73 (RTC_TTS)

fwigHht:  0x30

H I AL : 0x0000 0000

RAENL: Towm

MTSFHEL, A kidsk H it E

TG BRTSFAL 2T BRI 77 A7 2%

AT A R AR I% (32 ) Uiy vl

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| R | PM | HRT[1:0] | HRUI[3:0]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| 1R I MNTI[2:0] MNUI3:0] | 1R | SCT[2:0] | SCU[3:0]
AL/BLI, B iR
31:23 fREE AR FER AL
22 PM AM/PM Frit
0: AM 5§ 24 /N
1: PM

21:20 HRT[1:0] /NEAL{E, LA BCD f3IEAA7 %
19:16 HRU[3:0] INEFAMEAE, DL BCD 37 A7 it
15 e W EALE
14:12 MNT[2:0] yeh-HAifE, UL BCD g7 ik
11:8 MNUI3:0] SyehAMEAE, LA BCD i3 A7 ik
7 e DR FFE AL
6:4 SCT[2:0] e+, L BCD G \A7 ik
3:0 SCU[3:0] BepAhE, LA BCD IS A7 it
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13.4.11. HBEH#EFEE (RTC_DTS)
{)ﬁ%ﬂﬁﬂ: 0x34
£ B A4l 0x0000 0000
ARG ENL: ToR
MTSFHEL, ZAH RIS H T H
TEBRTSFAAE S5 R L 77 A7 4%
%A AT 4 R Ae % 7 (324) Vs v
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
‘ DOW[2:0] ‘ MONT ‘ MONU[3:0] e DAYT[1:0] DAYU[3:0]
Ar/IBLER, 2K iR
31:16 el R AL
15:13 DOW][2:0] WL
12 MONT A48, Ll BCD W& XA
11:8 MONUI3:0] HAMiE, L BCD iR Az
7:6 3 AR FFE AL
5:4 DAYT[1:0] H+14i{E, LA BCD i 7k
3:0 DAYU[3:0] HIAAM71E, Ll BCD i IE 176k
13.4.12. KBTI EFHFE (RTC_SSTS)
fmAgHudl:  0x38
FAr R E A7: 0x0000 0000
KRG ENAL: TR
MTSFHEL, ZALARIC S H Pii 18
T BRT SFAL I 2 15 BRI 257 47 25
Z A AT R A (32 Ar) vy v
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
SSC[15:0]

r
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IALITRE S 2R #id
31:16 ReE WIR R EALE
15:0 SSC[15:0] WA
TSF & 1 B ic 5 2405 19 725 T AT H 250 e (1 4f
13.4.13. EIEEMEMEFFE (RTC_HRFC)
fmAgHdt:  0x3C
HIRAEAL: 00000 0000
RGN ToRE
SRk ves
LT ATy A eIE T (324r) U i)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| I
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| FREQI |CWND8 |CWND16| fREE CMSK]8:0]
ALEE 2R R
31:16 e DARFEE ALE
15 FREQI RTC #iZ 34N 488.5ppm
0: T
1: B 211 Mk In—/ RTCCLK ki
ZA TS CMSK Ar—#a i . Wi AR e 2 32.768KHz, 7F 32s K E A
&), X RTCCLK fk#ig (512 * FREQI) - CMSK
14 CWNDS8 KA 8 FhRHE A A
0: JLEM
1: XA 8 A A
VE®E: 4 CWND8=1, CMSK[1: 0] #4iE#E“00",
13 CWND16 KH 16 FhRHE M
0: FTim
1: XM 16 #RHEE
. 24 CWND16=1, CMSKI[0] #4liE7E“0”.
12:9 e DARFEE AE
8:0 CMSK][8:0] Rt JE #1 RTCCLK ik B il 5

1E 220 RTCCLK ikt 22 P J5# i fro) ik v 5
IR RE R PALL 0.9537 ppm [0 #E3R K B H iR
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13.4.14. RAFHFE (RTC_TAMP)

GD32E230xx =

fmFeHidl:  0x40
£ 2 A7: 0x0000 0000
RGHEN: TER

%A AT R ORI (3240) Ui ]

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

| fRE I PC15MDE I PC15VAL I PC14MDE I PC14VAL I PC13MDE I PCI13VAL | fRE |

w w w w w w

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

| DISPU I PRCHI[L:0] FLT[L:0] FREQ[2:0] | TPTS | 734 | TPLEG | TP1EN I TPIE | TPOEG | TPOEN |
w w w w w w w w w w

ATy AN N,

BL/BLIg, ZFx Eiiipo

31:24 (3] WARFE R LA

23 PC15MDE PC15 #ix

0: TCRSM
1: W% LXTAL 221, & PC15 HEdfi

22 PC15VAL PC15 1#
24 LXTAL 28 H PC15MDE=1 i}, PC15 % %A $iE

21 PC14MDE PC14 #i=
0: TR
1: WR LXTAL 25H, agif| PC14 s b

20 PC14VAL PC14 {8
24 LXTAL 28 H PC14MDE=1 i}, PC14 %A HiRE

19 PC13MDE PC13 #i=
0: TR
1: M RTC & HIhResA e, PCL3 iz Hdh

18 PC13VAL PC13 {i B il e H S AUE
PC13 %t il o
0: PC13 Fiwf i
1: PC13 bt
% RTC firfy & HThRe2E A H PC13MDE=1 i
0: PC13 it 0
1: PC13 % 1

17:16 3 DR R A
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15

14:13

12:11

10:8

6:5

DISPU

PRCHI[1:0]

FLT[1:0]

FREQ[2:0]

TPTS

TP1EG

TP1EN

TPIE

RTC_TAMPx 2 A1
0: {HAEMHS RTC_TAMPx 5 I L b4 e BH I 76 SR AL Al AT 790 72
1. ZRWm IR

RTC_TAMPXx [f) Tl 72 HL I (8]

ALV E P T RRICRAE AT TS B TR
0x0: 14 RTC 4

0x1: 24> RTC Hd

0x2: 44> RTC 4

0x3: 84~ RTC M4

RTC_TAMPx i yEasit4in &

AL RE T RN AR 2RI B AR MR R R SRR AL

0x0: FIAW AR N, T IRt B a4

Ox1: FIH-PRER MR NI . SRR 2 M RPN U R AR AN A
0x2: FIHCPREFAS IR N EERAER] 4 DA BTN R AR NS
0x3: FI ARk A N A FER) 8 M R P RHA N R B RN

12 N B PR AR SRR A0

0x0: HFFUCKAENIFG 32768 4~ RTCCLK(# RTCCLK=32.768KHz, #ii% N 1Hz)
Ox1: FFUCKAENRIRG 16384 4~ RTCCLK(# RTCCLK=32.768KHz, #ii% N 2Hz)
0x2: HFCKAEI]RE 8192 /> RTCCLK(# RTCCLK=32.768KHz, #i#)y 4Hz)
0x3: FFUCEAERIRG 4096 4 RTCCLK(# RTCCLK=32.768KHz, #iZ A 8Hz)
Ox4: FFUCKAENRIRG 2048 4~ RTCCLK(# RTCCLK=32.768KHz, 4% 16Hz)
Ox5: FUCKAENMIFG 1024 4~ RTCCLK(# RTCCLK=32.768KHz, #iZ N 32Hz)
0x6: FHICKAEBE 512 4~ RTCCLK(# RTCCLK=32.768KHz, %} 64Hz)

OX7: BFUCKFEIRIRG 256 /> RTCCLK(# RTCCLK=32.768KHz, %y 128Hz)

12 NZE A I fih 2 B 1) 22k
0: JCRom
1. BRI ENRZ N, Bif# TSEN=0, TSF 24 &1

WA R R BLAE

TAMPL i N B 45 N Z A2 0 o
AR AL b F 1A VB (FLT =0):

0: TRl — MR NR I

1. FRERE — MR
ISR A AT B PR (FLT 1=0):
0: KH Pl R — MR

1. i B R — MR A

Tamperl #U{EFELL
0: ZX/H Tamperl i)
1: 2 Tamperl #:zh

B K G
0: HHEAH I
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1. JFHEATN

1 TPOEG TAMPO % N IR AR N S A0 fid 0
WRAZ AR b T 1AL (FLT =0):
0: FH Al R —AME A I 1
1: R Rl R —AME A I
WA NAL I Ak T HE P AR (FLT 1=0):
0: I H Tl R — AR A I
1: e HPAd R —AME A I

0 TPOEN Tamper0 & U{f FEAL
0: Z:H Tamper0 16
1: JAH TamperO il Tifg

R AR ESCR RN E 2 5, RiZ5E AL TPXEN fi.

GD32E231xx =5

fmfsil:  0x40
£ A7: 0x0000 0000
RGEN: TERH

A7 5 P 1 (3280) V7 1

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

| fRE | PC15MDE | PC15VAL | PC14MDE | PC14VAL | fRER
w w w w

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ DISPU I PRCHI[1:0] FLT[1:0] FREQ[2:0] ‘ TPTS I 7341 ‘ TP1EG ‘ TP1EN I TPIE ‘ e

w w w w w w w w
ATy AN >,
RLIALIR BFR Ei: 5
31:24 735 W ARRFF EALAE
23 PC15MDE PC15 =

0: TR
1: % LXTAL 251, a&i PC15 G

22 PC15VAL PC15 1
24 LXTAL Z5H H PC15MDE=1 i}, PC15 %% K

21 PC14MDE PC14 3
0: TR
1: % LXTAL 281, a1 PC14 HEdff

20 PC14VAL PC14 14
24 LXTAL 25 H PC14MDE=1 I}, PC14 %% HikE
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19:16

15

14:13

12:11

10:8

6:5

(3

DISPU

PRCH[1:0]

FLT[1:0]

FREQI[2:0]

TPTS

TR

TP1EG

TP1EN

WA OR R A AR

RTC_TAMPx _EFu 25 fir
0: MR RTC_TAMPxX 51 i F- 1) b4 opu BE 6 R A A AT T 70
1. ZEH PR B

RTC_TAMPx [ i 78 E I} A

AL B RTE TR ICKAE AT A TRFS FLIR R]
0x0: 14 RTC 4

Ox1: 2/~ RTC 4

0x2: 4/ RTC 4

0x3: 8> RTC I

RTC_TAMPx iyt it E

AL YE TR N A AR 2RI P RIS 20 SR KL

0x0: AR NS F, T I Redt BBl

Ox1: FHPREARIME N FRERAER] 2 MR F A R RN EA
0x2: F PR MR N1 . FEEERAE R 4 NP R RN
0x3: H PR ME N1 LSRR 8 M RPN R RN EA

NG PR A (0 RAE A

0x0: HRVCKAEEIE 32768 &~ RTCCLK(# RTCCLK=32.768KHz, #i% )y 1Hz)
Ox1: FRUCKAEERE 16384 4~ RTCCLK(# RTCCLK=32.768KHz, #i%Jy 2Hz)
0x2: HRUCKAEERE 8192 4 RTCCLK(# RTCCLK=32.768KHz, #i% )y 4Hz)
0x3: FHKEALNAIRE 4096 4 RTCCLK(# RTCCLK=32.768KHz, #i%}y 8Hz)
Ox4: FFKEAENAIRE 2048 4 RTCCLK(#; RTCCLK=32.768KHz, #i% N 16Hz)
0x5: FFKCEAENAIRE 1024 4 RTCCLK(# RTCCLK=32.768KHz, #i% Ny 32Hz)
0x6: FFKEAENAIRE 512 4 RTCCLK(# RTCCLK=32.768KHz, #i% % 64Hz)
Ox7: FHKEAENAIRE 256 4 RTCCLK(# RTCCLK=32.768KHz, #i%} 128Hz)

i
i

12 N ZE 14 6 fih o 1) K
0: TR
1: L EUR NFEAR, B TSEN=0, TSF ¥ &AL

WA R R AAE

TAMPL i N8 IR AR NS4 o U i i T
ISR AL T 1B (FLT =0):

0: bFH b & — MR N I FiA

1. TR R — MK A
WA NA I Ak T B SP AR K (FLT 1=0):
0: A% L P & — MR N I oA

1 BT AR — MR I

Tamperl Ul {ERENL
0: 2AH Tamperl ¥z
1: JEH Tamperl Kz
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2 TPIE AR AR # B 15
0: ZEFME N
1: Ja RN
1.0 e DR R AL
ER: BN TRNENRE 2/, NMiZEN TPXEN fi.
13.4.15. % 0 WM& 74 (RTC_ALRMOSS)
{)ﬁ%ﬂﬁﬂ: 0X44
H At & AZ: 0x0000 0000
ARG ENL: Tom
B AR RS, Y ALRMOEN=0ELINITM=1, 1] LLiE47 5 #efE
1% v R BE (32 D) Vi ]
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| TRE | MSKSSC[3:0] fRE
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| e | SSC[14:0]
AL, Z Eiiip)
31:28 FREE DR FF R AL
27:24 MSKSSC[3:0] S FD A7 35k 1D B A ol o7

OXO: S i 1 B AP B o BT HoAth (1 1 B LS VT C PR B, o B 2 A2 B —Fb b
AR % E 1.
Ox1: SSC[O]fFH T Al LAT, AR 20 o

0x2: SSC[1: 0] fFHTHFaULAD, FHAhr g 2.
0x3: SSC[2: 0] fFHTHFaILAD, HAhir g 2.
Ox4: SSC[3: 0] AT HFRIVLAS, HARALH 20,
0x5: SSC[4: 0] fFHTHFaILaD, A 2.
Ox6: SSC[5: 0] fFHTHFAIILAD, FHAhAr i 2.
0X7: SSC[6: 0] {7 FHTHFAIILAD, FHAhAr gk 2.
0x8: SSC[7: 0] {7 FHFHFAIULAD, FHAhALH: 2.
0x9: SSC[8: 0] fiFHFHFAIULAD, FHAhfr g 2.
0x10: SSC[9: 0] i H-FHFIMULEL, FHAhhrwh 2.
0x11: SSC[10: 0] fiH-FHSIAULEL, HAhlr k20,
0x12: SSC[11: O] i H-FHSIAULED, HAhir 4k 20
0x13: SSC[12: 0] i H-FHSIAULED, HAhlr 4k 20
0x14: SSC[13: 0] i H-FHSIAULED, HAhr 4k 2.
0x15: SSC[14: 0] i H-FHSIAULEL, HAhfr k20
R FEBTTE B S 15 AL(RTC_SS F174HF 1) SSC[A5]) WA #R ILAL »
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23:15 R VRS AL
14:0 SSC[14:0] [FR] s S DA

AWM, T 5 FS T A SR VTR
JURA $ i MSKSSC fir izl

13.4.16. & EFES (RTC_BKPx) (x=0..4)

fmFEHiEE: 0x50 %] 0x60
£ E A72:  0x0000 0000
R ENAL: TEm

%A A A R BERL T (324L) Vi

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
DLIALIR, ZFx R
31:0 DATA[31:0] Hdh

BT S A A7 ds . A A (EAE R AU MR R A 2. BRAR IR ELL TPXF
B, REHFEHLWE. 2 FMC BRI DRI, XTSRS RN,
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14.

EFFE (TIMER)

£ 14-1. ERFE (TIMERX) 43R NFhkA

N
pi=dingd ERER0 EREE 2 ERFES 13 EREE 14 i/w ERER5
By = A Lo A L2 JBA L3 EA L4 FA
iV 16 iz 16 fir 16 fir 16 fir 16 fir 16 fir
U E 16 fir 16 A1 16 iz 16 fir 16 iz 16 fir
HE, BT, Mk, AT,
7 HEm E RAmE HEm E HEm E
THEER i i H A HH H A H A
HEEH ) X X ) ) X
m/ 4 4 1 2 1 0
HEH
AN ° " o ° ° »
FE XA ]
ol TN ® X X o o X
FAL R () ° X ° () ()
IEART AL A o ° X X X X
E-NEH ) ) X ) X %
R oW o2 X &) X X
DMA ) ) X ) ) [ 10
Debug R, () () () [ () ()
(1) TIMERO ITIO: TIMER14_TRGO ITI1: 0 ITI2: TIMER2_TRGO ITI3: 0
(2) TIMERZ2 ITIO: TIMERO_TRGO ITI1: 0 ITI2: TIMER14_TRGO ITI3: 0
(3) TIMER14 ITIO: O ITI1: TIMER2_TRGO ITI2: 0 ITI3: 0
4) HAEHEMHRT U4 DMA 1ER, 28 5 F17% 7 DMAS {7(DMA iF R IFIEFENL) .
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14.1.

14.1.1.

14.1.2.

14.1.3.

B ER 2 (TIMERX,x=0)

g A

FGUER A (TIMERQ) 2 DUEIEE R 4%, SCRAA SRS Bz w7 D™ A PWMIE S 1
RILAT YR B = 8 I 38 5 — M AL AT 5 T s -

r JOE I SR AT AR, AT AR, AN A AT DA E H At g i 5%
R SOE I SR T AN SRR R AR, AERE S LR
SE I &3 FE IR 8% 2 [ A BT, (HSZEAT R THEES T DA DB AE — BT S — AN R E I 45

FENHE

NIBTEH: 4

THEER e s 1667,

SEIS A PhEAT i TR BT, AER AR, ANERERON, SNSRI
EZ i 5= v [ i oh O LT A G SRS o €

IEAZ a4 . FIORIABEFIE B A1 7 H e e J7 )RR L
BRI R AR B )

AR T A ES . 1647, 384T I AT DLRE AL s

BAEEATRE: AR, il B, TR PWMAEL, bk

] g A IR BB IX I (8] 5

BBl BTN ;

A AR I T A R T RE
IS ZhBE s

it AIDMAT R SO A, il H0F, LEBMHARFEE, B h At

ZANEI S IR HEAEAT — A E I A8 T LLRIN R 30 2 A E I 4s
SE I 5 (14 [ 22 0 VRS %6 35 10 8 IS 2 A /) — NI R U1 4 140
SE I d8 - WE L

ZHHER

B14-1. BREN #5245 RIS T e g I 4 1) P A C B4 1T
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B 14-1. FRER REER
CHOJN*’_>—’
cio
CHL_IN 7} y ﬁ)\%ﬂfﬁ
. — = [F] D& I A% Tk AN
CHzlej’_x:: I B pubLpEs TG A
‘ I
CH3_IN T J ‘ I FIJ
Imo
m
mi2
m3
CK_TIMER L l T TIMERx_CHxCV
i R AL FR
T TR AT MR psc cu -
Wbk i% e LGN | -
en ———| riysoRil] L prynetsan R DMA REQIACK.
Tits3 i T TIMER_CHO
TEBA DMA$ il 8%
TIMERX_TRGO
req en/direct req set T
Interrupt S/l — T v oo
break «—————  ZEA7 A5 ORI g - — [HBAREA. PWMEBERIH A B cHo_on
i — ] VTR (o s] M %ﬁi% ﬁfﬁfz&ﬂ%?%}\ﬂ% cHLO
cap/com +——————— o e 2 A X .~ [ " CHLON
AR
ks i BRI ] cheo
iy BRKEN D [ CHzON
clock monitor ‘ [ " CH3O
\
_ ] |
BRKIN
14.1.4.  ThRewH

PR B

V% TE I B IR I At AT DL P BRI AR CK_TIMER, B{# 2 HISMC (TIMERX_SMCFG2: 17 2%
Hi[2:0]) AL E R o

B SMC[2:0]=3'b000, & &SN HREME GEREFRCURIEIICK_TIMER)

W SMC[2:0]=3'b000, ERIA AR IR B 1140 2% Tl o3 Aiis (1) 2 P #p i CK_TIMER .. *4CENE
fif, CK_TIMERZ L Fisr#igs (Wi #ifd HTIMERX_PSC% 7 #:fiE) 7“4:PSC_CLK.

AR, IRB T A T TIMER_CKESE T2k H TRCUBLHFICK_TIMER.

WA TIMERX_SMCFG % 17 2% 1JSMC[2:0] 1% & NO0x1. 0x2. Ox3F10x7, T4 A5 gs 1 HoAth i) e
JE(HTIMERX_SMCFG 2717 2% (I TRGS[2:0][X #3565 ) 3k 5, 76 F i . 24SMCH % B A
Ox4. OX5HI0x6, A 4 Aigs it i i Py 3 8 CK_TIMERBK S
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B 14-2. NI OPABUN 1 0, THEEREIR T E

ccrwer [T UL UUUUUTUTUL

CEN

update event ]
generate(UPG)

Reload Pulse

Update event (UPE)

PSC_CLK = TIMER_CK UL L

I:I

Juas
oeeeee,

)

B SMCI[2:0]=3'b111 (AP IR0), & i 28k B4 N 51 BEIAE b 5

HE 38 1513 4 2% 7] LLZE TIMERX_CHO/ TIMERX_CH1 5| I AFA _ETHR B T FEUS T8, X R
AT DLl i % B SMC[2:0] v 0x7 [A] i) 1% B TRGS[2:0]  0x4 , 0x55¢ 0x6 K it #% . Clx &
TIMERX_Clxiith i £ 5 i i 25 KA S5 I 5

T+ %5 28 T A 2% 8 W] LLAE 38 fnh R B S ITI0/1/2/3 89 E TSt 8. XA R ] LB ik B
SMC[2:0]50x7 [Flii % B TRGS[2:0]50x0, Ox1, 0x2 Ei#0x3.
B SMC1=1b1 (HFEEIEREA1), R EeIEBEIMBH N 51 ETWE J9my 20 .

T HES T AR T LALE A0 5 B ETI & A B BT BEvR o . X st = m] BLidd 1%
TIMERx_SMCFGZi f£ 4% 1 FISMC1AL A1 KIE £ . — P HEETUS SR I sl 7 2, %
E SMCI[2:0]°450x7 [A]iH 8 B TRGS[2:01 407 o 11 R ETUE 52 il i 0 I 4% RAFETI 5| 452
(F1o WAL PEETUE S r B, fi s 428 il 4 A0 3R 1008 W I B oK E AN ETIUE 5 LA HE = A —
AN I kR A B T AR AR A

i BH S A

T4 g vl LI 2 i 22 A 80 CTIMER_CK)Ai %3 12165536 2 18] AL = A 40, 43505 IR
BhPSC_CLKIRZN A s i1 5. 4 R B2 W S 75 A7 2 TIMERX_PSCH ], IX AN 7547 4%
WM, CREW BT AR . BT S8 S 5 — O S 2RI R
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B 14-3. 2 PSC HUEM 0253 2 i, THEERMRFE
werex [T UHUUUUUUUL UYL
CEN ]
PSC value 0 X 2
Prescaler
shadow 0 2
Prescaler CNT 0 0>®<E QQ 2 QQ 2

PSC_CLK

CNT_REG 94 @@ 9@>@X 0 1 2

UPG

Reload Pulse

TS ) bt

FERXFPRE L, TR T A2 ) BT 4. THEGER AN O FFAA A i S-S 30 B0t B sl n gk
B & XAE TIMERX_CAR ZFf7# i), — Bl i 83 B ah e, 2@EHA 0 FFihm bt
¥, FFHE B BAh, 7E(TIMERX_CREP+1)R i G e~ gt . 71 it
i, TIMERX_CTLO & A7 H I TH 07 % il A7, DIR BRIz 12 B % 0.

MAITIMERX_ SWEVGH A4 HIUPGHL B 1R W & i 4Er, 1M EUE S50, =4 T
=k

WRTIMERX_CTLOZ A7 24 JUPDISE 1, 2% 1158 37 54 o

MR REN, AR TEASES I, (P A ER A, T AT AR ) AT
K R

B14-4. /57 L 001 /F &, PSC=0/2 1 I 14-5. f7 L i/ 301 /FE, ZEE1T8 22 TIMERX CAR
FIEARHIEY T — 251, 24 TIMERX_CAR=0x99 It , % 28 76 A [F 773 4 K 7 T HI4T 9
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A 14-4. [ _Li-E0TFE, PSC=0/2

Uyt

TIMER_CK J_|_—|_
CEN |
PSC =0
PSC_CLK
CNT_REG o @@ 9 @ od

Update event (UPE)

\

E

:
RENE

Uyt

Hardware s
Update interrupt flag (UPIF) "~
PSC =2
PSC_CLK | |
CNT_REG 9% o7 %

Update event (UPE)

Update interrupt flag (UPIF)

Hardware set\ |A’ Software clear

& 14-5. [ EiHH0e P E, EB/TIN 3R TIMERX_CAR #7483 H1H

mer o [T U UTUTUUUHUTL

CEN

PSC_CLK

ARSE =0

Update event (UPE)

Uyt
R C 000000000000

Hardware set ~a

Update interrupt flag (UPIF)

Auto-reload register

120 >< 99
change CAR Vaule
ARSE =1

o ree 1 X REEEE

Update event (UPE)

=

&

Update interrupt flag (UPIF) Hardware set ~_ |

|‘ Software clear

/

Hardware set

Auto-reload register 120 99,

change CAR Vaule

Auto-reload shadow register 120

99
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HEC R
TR, TR TR0 2 A N4 tHEER M B 3 inEE Ce XAETIMERX_CARZ A7
P A N IESLTHEFI0. — HAFEER R0, TS S E A s E T A T . Rk
BV EEIHES, E(TIMERX_CREP+1)R T o = A s E, & MIERE T s A2 7= A4
FOET A . R R iU, TIMERX_CTLOZ A7 28 A 11 H 007 1) 42 1 A2 DIR N 2 4% ¥ B %A

MIAI TIMERX_ SWEVGH A7 23 MUPGHL B 1R & & B 4E, T BUE S 8iv1iaie A 8 30
WA, FFPEEE R

R TIMERX_CTLOR 78 UPDIS &1, 2% 15 k.

HRAER RN, AR T A A (ERUEES, THEES Ash B, TR A7 48)
HAS A T

& 14-6. g Fif $ /7K, PSC=0/2 #1 [ 14-7. [5] Fit- A1 /FH, FETH HKFE
TIMERx CAR ZFF#E4 N T — 1, 4 TIMERX_CAR=0x99 I, 8%/ A 7] £ 45
ERIAT N

& 14-6. 1A~ F &, PSC=0/2

meeox [T
CEN
PSC=0
seewc [T UL
S 0.0.00.0.0000900000
Update event (UPE) _|
Update interrupt flag (UPIF) rre sy
PSC=2
PSC_CLK [ 1 O Y
CNT_REG 3 2 1 X o X % X o8
Update event (UPE) _|
Update interrupt flag (UPIF) Hardware set & |A/ Software clear
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& 14-7. W RS FE, £B1T7H5EE TIMERX_CAR 2723 E

mver_ck [ [ UUUUUUUUL
CEN
PSC_CLK U UUL
ARSE =0
NT_RE
SR 000600CC00CC0
Update event (UPE) _|
Update interrupt flag (UPIF) Hardware set ~ |
Auto-reload register N 120 %
ﬁ
change CAR Vaule
ARSE =1
CNT_REG 2098960000000,
Update event (UPE) _| _|
Update interrupt flag (UPIF) Hardware set -~
~a Software clear g Hardware set
=\ N ~
Auto-reload register 120 99 120
N— —
change CAR Vaule change CAR Vaule
Auto-reload shadow register 120 % 120

THEER AP T TR

FER IS O CT TR S B I NOTT AR 1A L v B B Shin i feL, S8JE fH1 F ik 20,
) BT, g I A A AE TS T B A S N AE -1 A B SR R
th, SE I A AR AE THECES T BB I A A T R S AR R R SRR, TIMERX_CTLO
TGP EOT PR ADIR A L, 487 1 ART R0 M.

FTIMERX_SWEVGZi 1745 IUPGAHL B 1 7] UG TH BB N0, I A — NS A, e ™R
E 2R € F R AT s W o [ M i G2 T o o

e PR, TIMERX_INTFRF /228 UUPIFAZ #R2x g B 1. (HZCHXIFf &2/ E1 Y
TIMERx_CTLOZF 1728 HCAMKIE 5% . BARNYT 5% F14-8. 11 A i #2800 /F A

IR TIMERX_CTLOZF A7 45 IUPDISE 1, 2% 1158 5 Fi 4.

HRAETH RN, AR rafra (ERUEES, HEES A B, T Ma 748
IR SR

A14-8. 1 R o F B of H A F A T — T, 24 TIMERx_CAR=0x99 ,
TIMERx_PSC=0x0H}, 1%t 7K.
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B 14-8. b RIFHUEATH AR T E

sepsihhnhnhihhinhhhhhhahhh
e cv UL
o res 5 X AOOEOEEEOEOCOECEEE)
Underflow _| _|
Overflow _I

UPIF ‘HH/ ‘_//;| ‘Hl

chxcv=2 X_ 2

TIMERXx_CTLO CAM =2'b11

AT

{
'(l_l
N
/
N

A

CHXIF S~

TIMERXx_CTLO CAM =2

CHxIF

'b10 (upcoun

a

only)

TIMERXx_CTLO CAM =2

'b10 (downco

¢

A

unt only )

)

CHxIF N

A ~[A

A Hardware set

/ Software clear

EFEME CRE L&) SERIE

SRR AE R CRE LA E S AT LLEE TIMERX_CREPH /A4 HTICE . A
THEES & FRAEN+HANTHEUR B 5 7= AR SR A, S8 e N 28 1) 3 47 2%, NYTIMERx_CREP
TR ICREP, HEATAUSRTER UM DA R sk () BB AN A 7R R
s 1A RO P AR B R

FTIMERX_SWEVGH {745 [UPGA # 17] LL E # TIMERXx_CREP 77 f7 #% ' CREP [ {H I 7= 4E
— AT A

BE AR CREP (AL N — X EH FAFFRA £ % 24 CREP MIE &, Jf HitHds e
AR T VR, SR S R R A B R R IR TSN K CREP B I A2 2. R AE S
NFTE 3] CREP #1785 B AF A CE B g, AR T3 7 A SRR AF . R B\ A 43
CREP #ffdasja T — R AAE Lt MR AE B A4 B S0t

227



2

GigaDevice

GD32E23x H FFiit

B 14-9. PRIFEA T HEHRERRFE

TIMER_CKJ_I_'_UH_l_Uﬂ_l_Ll_Ll_Ll_U

uuuuy

Uy

UUuuduuyuy

UL

CEN

UL

UuiuyiyrrdurduuuuL

PSC_CLK 11
0000086 C00000000CCC0000000CceC0T

TIMERx_CREP = 0x0

UPIF

1

e

J

e

TIMERx_CREP =0x1
UPIF

]

J

.

TIMERXx_CREP =0x2
UPIF

-

e

& 14-10. 7E[A BB RS E RS P R

ceesniahiniihshinhhhahhhhhhhaahht

TIMERx_CREP =0x0

UPIF

e

TIMERx_CREP =0x1
UPIF

e

e

TIMERX_CREP = 0x2

UPIF

e
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B 14-11. f£FH TSR T HHRESN FHE

eeshanhihahhhihhahhinhhhshhhhhihh
TS 0000 C 0000000000600 ccen0cceooec
TIMOEV;TO_VZZREP =0x0

) S I N D NN I N I A By
TIMER:;I(F:REP=OX1 _//—|‘/ _,,/_l/ _,,_l/

TIMERx_CREP = 0x2

UPIF

e

‘_’ﬁ/

MR BB E

e 2 E I AR AT DU AN ST T 3R O\ B L B Hh AR R UL C . BN IEIE R S — Nl TE
AR LA AP A 0L, G — NN, S P 25 A

SGEBEETPAN EIRIL 12

IR IR B RV EE R AN, SR, RIS AR ERE A
FIEP A, — BB IR, R — AN T AR . A0 SRRSO S L A
(R34, TIMERX_CHXCVEFAFdn kv 288 Ml ifl, FIRCHXIFAZ#E 1, # CHxXIE=1Ml
P B TE T

14-12. BEBNFHIRFEE

___ TIMERX_CC_INT

SR B At I () dge b

— TSI 2%
o - [ oeEEE
cio » &S HHE
» D Q D Q >
{ﬁ&%% CHOP%&(IHONP
Iy .
TIMER_CK »>
l . CIOFEO CIOFED
L P eman| |t e
Fi e o i B IS0 -« CIFED
e [T THEER )Y (CHOVAL) [« Higis le—] |
RO 4% s
CHOIF

ﬁ_

CHOMS

[—— ITIO
[— ITILl
[— TI2
[— ITI3

CIOFED
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i I8 i N\ AF T CIx A7 M Mk £, — A& TIMERX_CHx % 5, 5 — #f /&2 TIMERx_CHO ,
TIMERx_CH1HITIMERx_CH2 7 82 J& {5 5 . B AME 5 CIxe# TIMER_CK/{E 5 [F 2,
R B AR, A N REBUR R T o TR A, T DR FARI BT
B TN . 38 e E CHXPGE F8 H]_ETH T e T RENT . A B CHXMS, & ] DL #H Al
HIE F NG T BN AR E SR ARE T . ICEICT M, s T NN FI 547
ARG fERF A, TIMERX_CHXCVAFfifi it # a5 e .

FoE A BRAT -

$—b. JENRNE (TIMERX_CHCTLOZ 74 1 CHXCAPFLT ):
RIEM NG SMiERE S E, B EMMNKCHXCAPFLT.

Bk A% (TIMERx _CHCTL2%: 17 %% 1 CHXP/CHXNP):
fic. & CHxP/CHXNPE £ b FHr sl T s .

B=3. HPURLEEE (TIMERX_CHCTLOZ 77 4% ' CHXMS):
— H il i B B CHxMS it # % A i 35 U8, 0 200 i OR 3 3 I B 7 N R X
(CHxMS!=0x0), i HTIMERx_CHxCVZ&HF#Afe 45

B RS (TIMERX_DMAINTEN 72 2% i CHXIE #ICHXDEN):
fEREAE R BT, AT LASRAS T FIDMAE K .

BB WA (TIMERx_CHCTL2%: 172 CHXEN).

iR WG SRR, TIMERX_CHXCV# Bt B A B tH 88 i, CHxIFALE 1.
WRCHXIFALE 291, NICHXOFAZ B 1. #RAETIMERX_DMAINTEN % 1743 - CHXIE AN
CHxDENIBCE, WA R W ATDMATE K2 42 H

HEMAE: B&ECHXGH, £ HE#%4 h i AIDMAIE K .

3 JE B N A/ 3R T BE AT SR I R TIMERX_CHx 51 I_E {55 Bk v 56 B . Biltm, —AS-PWMK
HEREFICI0. B TIMERX_CHCTLOZF /7 #% FCHOMS A2'b01, i%#%iEIEOKIHi3k(5 5 A CIO,
RN BE ETH IR L ETIMERX_CHCTLOZ 4747 HCHIMS H2’b10, EHFIBIE k{55
HNCIO, RN & E FREmE. R E NS, FREOKN LR EN.
TIMERX_CHOCV {7 2l s PWMK JH #1{&, TIMERx_CHACVZ £ a5 EPWM 5 %5 HAE .

W EIERH R e

A 1413, BiEMEHBERE G B8 REE, x=0,1,2)

OxCPRE

it EL B Ay A7 4 .
CHxXCV - CNT>CHXCV‘
gl N . N ) HEN CHx_O
dt | ONTecmoy. | b BRI i A g |y UPIERIDL OO
s > > el CHxP ChixNp | CHX_ON
e CNT<CHXCV CHXCOMCTL Dead-Time P CHXE CHXNE I
it - o
Counter i
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& 14-14. BB HRJRE
O3CPRE
i LA A7 A //
CH3CcV = CNT>CH3CV‘
| PN S o B A LI A e R0 B
St | ONT=CH3CV it LA ) | piggz | cHso
LR 2% o = CHp [ ™
CNT<CH3CV_ | CH3COMCTL CH3E

s

Counter

Y

B14-13. FEHH H R (#HH T A5 A9EE, x=0,1,2) M [14-14. FEHH H B FE
gralge T i LA R EL . JEE % {5 5 CHX_O/CHX_ON 5 OXCPREfE % (F#1E1E I
BERHEEEE) XA MRL T : OXxCPRESS 5= H A%, CHx_O/CHx_ON /)4 i 15
15 OXxCPREfE 5, CHXP/CHXNPA7 FICHXE/CHXNE A7 4 3¢ ( B A 4% 1515 W.TIMERX_CHCTL2
AR R ) . il
1) M ECHxP=0 (CHx_OmH P2, SOxCPREHHH AR ). CHXE=1 (CHx_O%it!
ffife) I

#OXCPRE#IH AR (&) HF, MCHx O A% () HF;

#OXCPREHIH LA (iK) HF, WICHx_Ofrth LRk (i) HF.

2) ¥ ECHXNP=1 (CHx_ON{KHI - %%, 5OxCPREH i i #1412 )« CHXNE=1 (CHx_ON
R B
HOXCPREHH AR () M, WICHx_ONHnH A% (K HLFs
#OXCPRE#i tH L& (i) H~F, WICHX_ON%i ik () HiFs

2 CHO_OMCHO_ON[E 4t if, CHO_OMCHO_ONK B Ak 4 Hi #5108 5 TIMERX_CCHP%F
e, (ROS. 10S. POEFDTCFGEAr) X, VEIE1E W EEH L T #HPWM.

TEIRIE G LT R, TIMERXAT DAF= A s ikt , FArE, Mtk, FRalmd ()R 20 2 o] 4
FEIR o AN HEE I TIMERX_CHXCV %5 4748 5 11 528 (0 (B I AL, #R# CHXCOMCTLIH)
&, XAMEEMMEBTUEESHBF, HEMRBFRERE. S HBNES
TIMERX_CHXCV % /7 85 ({E VCFC RS, CHXIFAZ 47 E 1, WRCHXIE = 10 &= Ay, Wi
CxCDE=1/l 2z 4:DMAi# K .

Fo B AR -

B BEECHE:
Pe B I S B, T A AR A

B WRBELE

% EH CHXCOMSENA KT & i H LU 1 25 47455

¥ B CHXCOMCTLA R AC B i th 5 CEL v M P EAR PR D
W B CHXP/CHXNP A R IE 35 A R i T ple 5

B CHXEN{S i i -

=2 Bt CHXIE/CXxCDEA L & ' i/DMAE R Afi g
B0U35. Wi TIMERX_CARZHE 2 MITIMERX _CHXCV 27 17 23 e B 4 ) Eb A5 i 2

231



2

GigaDevice GD32E23x ﬂ%):‘ %ﬂﬂ‘
TIMERX_CHXCV 1] AFE 3z 47 I R 48 1% B 38 B2 1 38 T2 171 208

BHB: W ECENLHRE T 4L,

FI14-15. =FF 5 H HEEEAT R T =M B 8 B E K HEF, CAR=0x63,
CHxVAL=0x3.

& 14-15. =i LBARR

e _[[TUTUTUTUTU U Ty

CEN

ot res o KX D@ EOEEE R EEEEEEEEEEE

Overflow

|
I
|
|
match toggle \
I

OxCPRE

match set

OxCPRE

OxCPRE

| |
| |
| |
| |
match clear ! | |
| |
| |
| |
| |

it PWM ThEg

EPWM % 45  F (PWM# £ 0 /2 it B CHXCOMCTL A 3'b110, PWMAE X1 Bt &
CHxCOMCTL A3'b111), iHiEHRIETIMERX_CARZ 1725 FITIMERX_CHXCV#F /728 18, %tk
PWMIKF .

HEHELHOMER, o7 LU AR PWME : EAPWM (LI 55 PWM)RICAPWM( S0 5 PWM).

EAPWMI & JHH TIMERX_CARZF 2 {E €, &7 L HTIMERX_CHXCVZi fE#HE R . &
14-16. EAPWMEY/7/&5 7 T CAPW MK i H ik A e

CAPWMI)JE H1 i1 (2*TIMERx_CARZF A7 2448 thE , & 2 i (2*TIMERX_CHXCV 27 17 248
WiE. &14-17. CAPWMAT /7T 7~ T CAPWM K% Hi i 7 A0 o i

e B, PWMEERO N (CHXxCOMCTL=3'b110), #IHETIMERX_CHXCV 217 251
K TTIMERXx CAR % £ & I, WMiE%mt —BHE RN LAHBTF: PWME KX1TF

(CHXCOMCTL=3b111), WIHRTIMERX_CHxCVaF 725 {18 K T TIMERXx_CAR%F 17 2 1H ,
ETE R H— B RORT.
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& 14-16. EAPWM B} 7 &

CAR

CHxVAL
0

PWM MODEO ol P ;
ocxoutr L L TL L ITLTIL T L L1
PWM MODE1 | & N

cxour LT LI Lo L Lo Ll Sl rLrirreore
Interrupt signal

CHxIF 41 41

& 14-17. CAPWM i 5~ &

CHxVAL
0

PWM MODEO
Cx OUT

PWM MODE1
Cx OUT

Interrupt signal
CAM=2'b01 down only | l
CHXIF | [

CAM=2'b10 up only

CAM=2'b11 up/down ! !
CHxIF |

WER TSRS

W B14-13. FE fr i LR IR (B H T HH HIEE, x=0,1,2) 7w, STIMERXH T4t
VURC L it R, 7E B3 (S B 2 i 272 A — A l{S 5 OXCPRE(E & (B x4 H &5 5).
¥ B CHXCOMCTLAZ H] LLsE L OXCPREfS 5257 , OXCPREfS 543 #5 TR A 4 i shik, [,
% B CHXCOMCTL=0x007] LA{RFEJE 4G FEF; ¢ B CHXCOMCTL=0x017] LL# OXCPREE 5 %
BN E H P W B CHXCOMCTL=0x02 7] L\ ¥ OxCPRE & 5 X B L H 7 K &
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CHxCOMCTL=0x03, Eit##EMTIMERX_CHXCV & 17 2% BB VLA, 7T DLE i th S 5

PWM#H 0 FTPWMAE 1 &2 OxCPRE [ 55 — Fh i i 25, % B CHXCOMCTL Az 3 5 0x06 5§,
0x07 1] AL & PWMAETO/PWMAR 01 . fEIX L, RIE T EEHE A TIMERX_CHXCVE AT
AR AU ETT I, OXCPREfE 5 AR i . BARGNTTH#6E, 1S H NI .

% B CHXCOMCTL=0x04E;0x05 1] LA S I OXCPREAS 5 [ 5 il 4 H T RE - Fv i HL (s S Reg E
P AR B oA B ROIRAS, AT TIMERX_CHXCV [RAE AL B (2 7] ) Hb e 45
x.

% EH CHXCOMCEN=1, M HA/MBETISI IG5 = A METIFP{E 5 N m H T, OxCPRE#
K HSE . 2R —RE AR5k, OXCPRE(E 54 &M 34 M TIRA .

BEH H 4 PWM

CHx_OFICHx_ON & — X} B #Mgiy tHiliE, XPHME S A BRI 2. TIMERXA MYikidiE, A
AW =AM EE. B S S CHx_O M CHx_ON & H — 41 2 ok vk & -
TIMERx_CHCTL2% 7% #& 1 ffICHXENFICHXNENfZ , TIMERx_CCHP %747 25 # I POEN . ROS
FNOSHT, TIMERx_CTL1Z77 8% H HIISOXFISOXNAT . #i A I TIMERX_CHCTL2%5 47 %
1 () CHXP FICHXNP A7 K 1 5E

& 14-2. HSHEEHINEAMI R

HihSH BHIRE
POEN| ROS | I10S | CHXEN |CHxNEN CHx_O CHx_ON
CHx_O / CHx_ON = LOW
. 0 |cHx O/ CHx _ON #itizsHd
0 1 |CHx_O = CHxP CHx_ON = CHxNP
0 CHx_O/CHx_ON #ithi25H .,
1 IR dAE: CHx_O=1SOx CHx_ON = ISOxN
1
0 | o1 CHx_O = CHxP CHx_ON = CHXNP
. 0 |CHx_O/CHx_ON#iH 251 .
1 1 |CHx_O = CHxP CHx_ON = CHxXNP
0 CHx_O/CHx_ON%H! fiifit .
1 WP AE: CHx_O =1SOx CHx_ON = ISOxN
1
CHx_O/CHx_ON = LOW
0 |CHx_O/CHx_ON #iHHi %5,
0 CHx_O = LOW CHx_ON=OxCPRE®CHxNP
1 0 0/1 1 CHx_O #ithA%H CHx_ON #irtif#Esg
CHx_O=OXCPRE®CHxP |CHx_ON = LOW
1 0 |cHx_O#i AL CHx_ONifi tH 25 H .
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HiSH HHRE
POEN| ROS | I0S | CHXEN |CHxNEN CHx_O CHx_ON
CHx_O=0OxCPRE@®CHxP CHx_ON=({OXCPRE)®
R CHAP
- CHx_ON#%i tH {# &
CHx_O = CHxP CHx_ON = CHxNP
0 |cHx_O#ith%Em. CHxX_ONith 2 .
0 CHx_O = CHxP CHx_ON=OXCPRE®CHxNP
L cHx ot fife CHx_ONi H: {#i i
1 CHx_O=OxCPRE@®CHxP |CHx_ON = CHxNP
0 |cHx_Offiihiffife CHx_ONi H: {#i i
1 CHx_ON=(!OxCPRE)®
CHx_O=0OxCPRE@®CHxP
1 |cHx o e CHXNP
- CHx_ON#% tH i &
B4 PWM $#H A FEX B 8]

P B CHXENFICHXNEN 9 1’b1 ¥ [FI I, % BPOENN1, FEXIEAR 1 H 8t . DTCFGALIE &
T AEX W), BB X B A X B T EIEI AN EIE S . SEXE AT, ES %
TIMERx_CCHPZ f£ 5%,

FEDCI TR N, B ER 18 TE AN PR 5 5 A2 R I 2K

EPWMIERO, M4iBiExVCEFH/E R AR (TIMERxiH##$=CHXVAL), OxCPRE % . 74
14-18. BFEIX BT FIHI T M 0HH IIA R, CHx_OfE 5 7EFE X I 8] A A% HE -, B 305 X I ) 3
JEA AR N E R, I CHX_ONA{E 5 L 2 AR AR I . [RIRE, 7EBAL, JEEXVLEC 1 R E
(TIMERx 1| ###=CHxVAL), OxCPREf{Z5#:i50, CHx_OfF 5 # L HIjE=E, CHx ONE 5
TEFCIX I (8] N AT SR A FL S, FESEIX I [a) ik fa A28 Sy e i P

B2 — st FHaE A4, Bl W RIEX ZER KT 5# 2T CHx_ONE 51 5 = T,
CHx_ONf{55—H NMHE .

235



2

GigaDevice GD32E23x ﬂﬂ}z‘iﬂﬂ
& 14-18. 5L X B[] ) B # Mg 1
| A s |
: CAR o it :
| CHxVAL o o - o |
| 0 S |
| core —|_ 11 1L 1L 11 |
| N |
| CHx O RS S [ [ [ o
[ S e | |
| Chx ON iy N S o A e N e N e R
| - N /| |
|  pieffa ,
| R BEDKIN TE) >{ ke A |
| ik 92 I
| B |
| CHx O : > I
! N T |
: CHx_ON T -1l I I I n :
| Deadtime |
L o o ]

RS

A H BT, i CHX_OFICHX_ONKIME 5 HLF-4% LN Az dz i, TIMERX_CCHP 7747245 )
POEN, IOSHIROSfZ, TIMERx_CTL1Z /7 #: HISOXFISOXNAL . AFf1% AL T, CHx_OF!
CHx_ON{E 5 % th A~ Be [RI B 1% B A 2P o Wb YR ar Dk S d b N 51 i, o] DL 3%
HXTAL B 2k 2, I 2k 84 EHRCU HR IR I B MR RE 25 (CKM) ™ 4E . K TIMERX_CCHP%F
724 IBRKENAL B AT LME AEh 1EThAE. TIMERX_CCHPZF 728 HIBRKPAL tk5E T v k4 A
P

KA IR, POENfFI#; 7&K, — HPOENAZ A0, CHx_OFICHx_ON (¥4t # 7
TIMERX_CTLA %1748 H [F11SOXA FHISOXNAL # 5E «  WIHRI0S=0, & I # ke A 5E, 750
gy AT REA SR A o A ELAN A B T IRALIRES, SRS AR )= A 28 T e, DAMETE
—ANBEXC I ) J5 SR h A, LS EHISOXATISOXNA L & .

RAEHIER, TIMERX_INTFR/Z2$IBRKIFAIE B 1. WHEBRKIE=1, i 4.
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B 14-19. BERMNHIEMA (RREFER0 N, BlESHITA

BRKIN
OxCPRE
CHXEN: 1 CHxNEN:1 | CHx O
CHxP :0 CHxNP :0
ISOx = ~ISOxN CHx_ON
CHXEN: 1 CHxNEN: 0 CHx_O
CHxP: 0 CHxNP :0
ISOx = ~ISOxXN CHx_ON

CHXEN: 1 CHxNEN: 0 CHx_O
CHxP :0 CHxNP :0
ISOx = ISOXN CHx_ON

= 1S0x

=ISOxN

= IS0x

= ISOxN

IEAZ RS A%

1E A2 V0 2% 3 g 4 A B TIMERX_CHOFITIMERX_CH1 5| 514 ¢ () CIOFEOMICIMFE IEA3 15 5
& E A AR P AT EUE . RN VR SO AR, DIRAL 2 KA AR . NIRRT LLE A
CIOFEO, ] RACHFET, % LA[FIN 4 CIOFEOMICITFET, it % & SMC=0x01, 0x025,
OXO3N LR F MR AR . TS TR0 M OB ML an 2614-3. /458580 FHI i1 4
TR . IEAS VRIS 38 1T LA E — AN AT 7 R B I /M Bh, X RS TSR S EORI H 3

INEEZ AL AT BRI, P e AHE T B T da v 2ai iE B TIMERx_CARZF A7 4 -
R 14-3. ANFAGEASEK T K805

CIOFEO CI1IFE1
TR P
k7 TR | b | TR
A a0 CHFE1=1 [N s
SMC[2:0]=3'b001 CHFE1=0 EESENERN
TR A W CIOFEO0=1 M| T
SMC [2:0]=3'b010 CIOFE0=0 RN
CHFE1=1 ERN G X X
s A2 CI1FE1=0 GRS Ry X X
SMC [2:0]=3’b011 CIOFEO0=1 X X b ETF
CIOFE0=0 X X ERNEEES
ER - BEETHE X B "0 BRI, AT
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& 14-20. 7 4t 2= 2 H CIOFEO R AR T8 81T H

CIOFEO

CI1FE1l

TIMERX_CAR )]s

& 14-21. 7 Jm L2 2 H CIOFEO it RAHM 508847 A~

CIOFEO

CI1FE1l

TIMERX_CAR )|

on_rec o) ) wf s Yol o o o Jfr

BE/RMERBE O
e R E I A SCRF R R AR IR IR LI DI RE, 12D RERT LLAIORIZHIBLDCHLHL

BJ14-22. R fEEAEHAEBLDC LA #HE E i 23 A AL n . A&, BRATE
PN ER 8% . TIMER inERf 8% (Al DU m g e i 2 el I LOE I 2% BRI JRME I I =
55

EANEIREEAMES S TIMER_in & I 88 1) = B4 NI 3851 I — — X RS, AN E R ALK
N BRI BN S, 3B =B RS S AT AT e A R

I SE I 2% N RE T AE (TRGO-ITIX), TIMER_inE R 88 MITIMER out & I 28 o] LLEREAE —
#. TIMER outi@ i 28 tRIEITIxfih K A5 5% HPWMiE, BXZ)BLDCHLAL, | BLDC HLHL 3
J . XA, TIMER infE i 28 FITIMER _outsg i 88 R AR T — AN s i FELS, AT DAAR 4 75 3R 24
A .

1 0 I s FE H LOSE B 2 R A N 8o RE, nIERATIMER_INGER 8% . [FIRY, S0 i 48
B A% H Mgy FIBEIX 3R N Theg, PIERTIMER_outiE i 4% .

FAh, AR ER BRI N I ELIESR R, AT DAL R O M HEE I A5, .

TIMER_in (TIMER2) -> TIMER_out (TIMERO ITI2)
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VBT £rE I T S 0, R B PET, ALTLURE RN . A LA T R

B EIWRETIOS, kffifeReiThae. =BG S RAE— A EEN, CIORS R,
CHOVALLI 2l R TH 28 1) 24 1A .

B B ECCUCHICCSE, SKikFITIxfim A Hef .

B RYE T ORACEPWMS AL,

&l 14-22. E/R4E RS FTE BLDC HHLEEH]H

B IR R
fEfES
TIMER_in
LIRNGEN
FLALIK ) w0 —|\/|_ CPU
Core
1 :: TIMER_out
BLDC ::
HL
i HHPWMB
MCU
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B 14-23. P4 E I 2% 2 6] BB R AR IR 2R 5 I

CHO_INPUT

CH1_INPUT

CH2_INPUT

E% B LOER 2 TIMER in T/E7EM NAEREER

CIO(OXR)

Counter

CHOVAL

XTI KK KKK

B ERT 3% TIMER _out LYEZEH H LB AR (A SEX IIPWM)

CHO_O |—|
CHO_ON
CH1_ON l—
CH2_ON —|
E-NEH

TIMERXBELE 2 il N FIB ANk, BRI, EERAFERR, Telad#E
TIMERX_SMCFG 77 17 2% H it SMC[2:0] it B ixX Se A5 20 o 1% LU 2K fry i A fir 305 AT DLGE o

TIMERx_SMCFG%y 74 ' [ TRGS[2:0 KL % .

&K 14-4. MRATRBI

B

TRGS[2:0] . S N
000: 1710 S fid U5 A2 CIOFEOBK, | il R IENITIX, i AN Tl
#CILFELl, BCECHxP ANRTTF
SMCI[2:0] 001: ITI1 , ‘ o
o FICHXNPA R MR | 25l ZIHNCIx, ATHCE
 |3'b100 (LD 010: ITI2 o
7IE:S o KA CHXCAPFLT# B i,
3b101 C(EfFAEED 011: ITI3 =
R WA AR SEETIFP, i TS AASTT o
3'b110 (FEfFEA) | 100: CIOF_ED ‘ , o "
BETPEBMIEAR | AR NETIFP, 8%
101: CIOFEO ,
i RO AT AT F o
110: CIIFE1
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PP i R PR P iR PRI
111: ETIFP
HAER
M ZH N TR | TRGS[2:01=3'b000 | fil ZIFAITIO, ARkl | & IEAZAITIO, JEHA
KBS, EESEEE | IEBITION MR IR, BT T AA AT
=P

B 14-24. BpikER

weeer T

CEN

Bl

e

CNT_REG 94 BN 9BA 97X 9B 9A 0 1 2

UPIF |

ITIO |_

Internal sy

i

o

delay
-

A
y

TRGIF

BEER
Dl N IR ITES | TRGS[2:0]1=3'b101
i, TEERETI | EECIOFE0 Nl K
B, AfbREAN N P
B, TREES T

& 14-25. HFEHER

weeee [T UL UUUHH

CEN

TI0S=0 (FEHFO
[CHONP=0, CHOP=0] | 7EIXAMT ki 4 5%
CIOFEOA X AH. Hi3kK .

AAE EFHE .

£i2

CNT_REG 9%

|

CIOFEO

TRGIF

S
ﬁ

A TRGS[2:0]=3'b111
B3 |fl RN LTS | IEBRETIFP ik
BT Uh T o

ETP =0, ETIHMEAIL| ETPSC =1, ETI 244,
Az, ETFC =0, ETI L&,
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BEREFE i PRI etk IEBANTRI R

& 14-26. MR

ETIFP

CNT_REG o4 95X 96X 97,

TRGIF

Bk PR

HETIMERX_CTLOZ A7 2 FISPMAL B 1, {FREFEIkM . H{SPME 1, HEAE NN F
B R 515 Z IS 1L T 8 T ARk, AT BLE IS 13 B CHXCOMCTLAL & TIMERX APWM
SVl 5

— HE E N AR IS AT KR, B 0 B B TIMERX_CTLO AT A7 a5 & I 25 1 BE A2
CEN=1RAERETHHAs . Al A A5 5 UTEaE B 5 CEN=AF ] DL A — Mkl HEJ5 CENAL—H
DRIF 9 B3 SR S A A i CENAL R A 5 0. W RCENAL 0, THEs % 18 TAE,
THEE IR -

TER KT, AR AR i R TR S CENGL B, A Ae it 4eas . SR, AT THEfi fn
TIMERX_CHXCV & /7 &8 (1) LU 45 AR IRAFAE — Leimf B iR o O 1 s R IR B2k 2E3R, FH P
A LUK TIMERX_CHCTLO/M %7 /£ %2 [ICHXCOMFENS, B 1. ik R, ik EFRR =2
J&i » OXCPREAS 5K 4 o7 BN i il 54 oy 5 & 2F LU DT FC i AR [ 16 T, (ELRAS 5 pE Ll &5 1
WA A B O PWMAR 08 PWMEE 20 11 CHXCOMFENAL A 7, fink & Y5 A U5 T fi %

e =
EESK)

[14-27. B ppE R, TIMERx CHXCV =4, TIMERx CAR=99/E R T —/MilT-.

14-27. Bk, TIMERx_CHxCV =4, TIMERx_CAR=99

esceo [UTUUU U UL LUUUL

T

CEN

Under SPM, counter stop

ci3 J_| /
) 0.CL010 e € c.C

OxCPRE

— (=)
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5E I 2% FLiE

SE I A% (AT BC BN BRI, — e SR BN EAUm I TRGOME 5, J1— /e dslic &
NN, TRGOE SRR ALFI LRI R FIE, R tB kb F A B
NGER ZHERACENTIXGE 5, FERAT XS LA, RGP Al P, IR se g i 2, R AR K

PR FRL SRR .

F14-28. F #7250 Z/ M BEAHIHIF TR T 258 i 5 ORc B A AR QT ) ik & 328 4%
& 14-28. SERTE: 0 X/ MR AIFIT

TIMERO
TIMER 14 —— . TRGS
e Yy I o WAl S =\
TIMER 2 — .
__|ﬁ63\‘,bﬁ%§|—| T |_ iT%fC TRGO| 2
pesls s
MpE
CIOF_ED
—_1 >
] CIOFEO
_| ciurE1,
_| ETIFP
A5 I 82 T )

W EMER21F N E I ERO M T AEs
Z7% [14-28. JERT 550 /M B AP FHEHIC B € I 25209 € I 20/ T s, P YRIN T

1. BB 2828 F R, R IL 5 3 4 (UPE) A fil & it (BC B TIMER2_CTL 5 47 2% 11
MMC=3'b010). 5 &% 27E B it $asitn = £ o Fan, St — AN EE S

2. T E I 882 HI(TIMER2_CARZ 17 4%);

3. JEFEE I AR 0% il KU CA 2 I 452 (BB TIMERX_SMCFG % A7 #% I TRGS=3'b010);
4. Tt H 5E N 22078 AR I A R0(FE B TIMERX_SMCF G2 77 25 rISMC=3'b111);

5. 51E|CENAL S e i 450 (TIMERO_CTLOZ A7 4%);

6. S51F|CENALE B E R 852 (TIMER2_CTLOZ 774%).

7 I 25 2 ) 5 B/ B8 0T 15 5 R A Bl E I 2320
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FE I 25200 BB A5 SR R Bl e I 250, W, B714-29. [ iERT #5219 (€ GE 15 S MK E T #50. 1E5E
N AL REfE S, o2 I AR OF2 M 73 40U (¥ P A I A R EL T 4R T2
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CEN Q |
CNT REG 61 62 X 63
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4. T H 5E 2301 fil & i NN E N 282 (it B TIMERX_SMCFG 2747 25 I TRGS=3'b010);
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TRGIF

CEN

CNT_CK
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S Ai{E: 0x0000 0000

%5717 28 R e 1% 7 (3240) Vi 1)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| i
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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w w w w w w w
RLIREI, £ FR £
31:16 FREE DR FER A
15 ETP A1 ik e AR
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R 1. {HiE TRGS LAAEEN 30111,

249



2

GigaDevice

GD32E23x H FFiit

13:12

11:8

6:4
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110: CI1FE1

111: ETIFP
ML i J5 IX LA RE L

3 OCRC OCPREj# FiF %k
0: OCPRE_CLR_INT##%|OCPRE_CLRHi A
1: OCPRE_CLR_INTE#FIETIF
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DMA il geaF 8% (TIMERX_DMAINTEN)

Hutik R : Ox0C
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THIE 3L/ ERDMATIT KA fE
0:
1. {EREEIES LB/ TRDMATE K
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