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i E'2'<#>| SPI1L |« >
< » TIMERO k#)% N N i’
I :
N N TIMER5 |« >
< » TIMER14 |<#>
<#>| TIMER2 |« >
< » TIMER15 |<#>
<#>| TIMER13 |« >
< » TIMER16 |<#>
¥E: (1) {VGD32E231Kx £ 4] .
1.3 AR et

PRI AEft %, BURAEE S, ZA728 R0 1O by TSR R — N2 4 GB btz Mz . X2
Cortex®-M23 [ Kt FEl, A E sl B2k 58 2 32 fir. thah, AT KA S LE
FR R L IS (3R S 2 P, AEAE L 4% Cortex®-M23 Ab3E 28 H (it (1 L F5i2% 52 LI R,
— ¥ Mkt Z= A1 Arm® Cortex®-M23 [ R4t4MEFAT . FRE/R T GD3I2E23x R¥I% 1+
Pt s, RIS, SRAM. SMERIFAB T & LI X JUPF AN EL T 1KB
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GD32E23x H FFiit

(k28] XRERT DLfRAb BN AN 3k 1Y .
# 1-1. GD32E23x R 5|8 HITErE S st R

Hise e LK o .
W2 ] B Hhhk3E Bl i
0xE000 0000 - OXEOOF FFFF Cortex M23 Py & 4h%
HIEBEA 0xA000 0000 - OXDFFF FFFF RE
HME RAM 0x60000000 - OxX9FFFFFFF RE
AHBL 0x5004 0000 - Ox5FFF FFFF TRE
0x5000 0000 - 0x5003 FFFF TRER
0x4800 1800 - Ox4FFF FFFF TRE
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 - 0x47FF FFFF RE
0x4002 4000 - 0x4002 43FF RE
0x4002 3400 - 0x4002 3FFF RE
0x4002 3000 - 0x4002 33FF CRC
0x4002 2400 - 0x4002 2FFF RE
ARBL 0x4002 2000 - 0x4002 23FF FMC
0x4002 1400 - 0x4002 1FFF IRE
0x4002 1000 - 0x4002 13FF RCU
A 0x4002 0400 - 0x4002 OFFF IRE
0x4002 0000 - 0x4002 03FF DMA
0x4001 8000 - 0x4001 FFFF TRER
0x4001 5C00 - 0x4001 7FFF TR ER
0x4001 5800 - 0x4001 5BFF DBG
0x4001 4C00 - 0x4001 57FF TR ER
0x4001 4800 - 0x4001 4BFF TIMER16
0x4001 4400 - 0x4001 47FF TIMER15
0x4001 4000 - 0x4001 43FF TIMER14
APB2 0x4001 3C00 - 0x4001 3FFF IRE
0x4001 3800 - 0x4001 3BFF USARTO
0x4001 3400 - 0x4001 37FF IRE
0x4001 3000 - 0x4001 33FF SP10/12S0
0x4001 2C00 - 0x4001 2FFF TIMERO
0x4001 2800 - 0x4001 2BFF TRER
0x4001 2400 - 0x4001 27FF ADC
0x4001 0800 - 0x4001 23FF TR Ed
0x4001 0400 - 0x4001 07FF EXTI
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GD32E23x H FFiit

P s e LI .
. st Hitik 5 Rl AR
0x4001 0000 - 0x4001 03FF SYSCFG + CMP
0x4000 CCOO - 0x4000 FFFF TRE
0x4000 C800 - 0x4000 CBFF TRE
0x4000 C400 - 0x4000 C7FF RE
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 RE
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 TRER
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 TRER
0x4000 0400 - 0x4000 07FF TIMER2
0x4000 0000 - 0x4000 03FF TR ER
SRAM 0x2000 4000 - OX3FFF FFFF TRER
0x2000 0000 - 0x2000 3FFF SRAM
Ox1FFF F810 - Ox1FFF FFFF ]
Ox1FFF F800 - Ox1FFF F80F Option bytes
OXx1FFF ECOO - Ox1FFF F7FF System memory
vz 0x0802 0000 - Ox1FFF EBFF IRE
0x0800 0000 - 0x0801 FFFF Main Flash memory
0x0002 0000 - 0x07FF FFFF IRE

0x0000 0000 - 0x0001 FFFF

Aliased to Flash or
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GigaDevice

GD32E23x H FFiit

1.3.1.

1.3.2.

1.4.

Fsese XL

i Bk HihEE A

system memory

B SRAM Ffig 58

GD32E23x A 4| % il 2% & A = iA 16KB I Fr L SRAM, 24tk 0x2000 0000, S7HF7i.
(16 L) A (2L HF) Ui 1] o AR SR ar BRI SRR S B e . A P mT L A P ik
W73 (152 % 52.3.9% 11 £ FE FH 4 ) HISRAM_PARITY_CHECK/{ K Ji I 7 B 1 Th A -
ME A, WERRRM, PR A INMI BT . SRAMB B 365 iR AR B 1E R AL E F 748
2(SYSCFG_CFG2) =z W . W R R 4 W B &F # # 2(SYSCFG_CFG2)
SRAM_PARITY_ERROR_LOCKAZ B 1, b 554 % 1 31 € I 25 0/5E I #5 14/ 5€ I 25 15/ 7€
i %% 16 /1) break i A i .

SRAMI S S 8HE 56 N 366r, A3 320 Fuds My 3 R I (B 7 1hn) . £S5 AR, &5l
R HET HIFAAAERISRAM . U, LIS 2 FH SRAMIE i (1 e i oH 55—k . 7
B L P AR RS I (K 15 135 Y 0 A RS 87 ("5 N I S0 I T SR A A 1 T AR AR B ) HEAT L
WRCATAARE, AR R

R WA T SRAMB B, i BGEIL RAFEARSFITT W a6 (L D SRAMAE it 8%, A
WEG LIV A AL B, 4531 A BRI AT iR .

kLN
1% R H AR ) SR L E A 128KBIK i LINF . F LN FE AR IR 128KBH 3 i HfI3KB A &=
1 T 4744 51 5 35 2072 7 (boot loader) {5 Bk .

VT SCRR P . P16 LR A7 (32LLE) ;s ST (Fife) A SCRE7(B2LLAR) MXLT (64
EEAE)o P LINAF A — TR AT DLl B, B AR (BRAE R T DA I e 52 B

5 REcE

GD32E23x #FIHezhildsett 7 =F 5l FY, w L@ A ki1 BOOT1 _n fi(i52 %%
2.3.9 BV HTEF ) BOOTO 5l fHlik47iE+E. BOOTO 5l M i FE 2 ER 55 4 4
RGRT D FFHRBIAE . AT BATIR BT R EM S S, B W E PR ENBRRE NG
BOOT1_n {ii il BOOTO (15| HIFEFPE. TRMA T e 5] S5 :0E 5.

#1-2. 51 ¥R

— R B S
Bootl Boot0
FEFLASHAF it 2% X 0
RGAFHZ 0 1
H ESRAM 1 1

1. Bootl{fi 5BOOT1_nfE %
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GigaDevice

GD32E23x H FFiit

LHFFHRARGEN G, Arm® Cortex®-M234b # 25 4% ) 0x0000 000031k SKEX AR TH{E, F M
0x0000 00044t 1k 3K15 5] FACHG A FE bk, SR )5 MG SACRY il FeHb b T A FATFRFF

APk i 51 S, B BN FA7E OF45T-0x0800 0000/ -1 77 (8] sl R Gifrfitids (IT4A
TOx1FFF ECOO A7 75 6] ) <>t 2151 575 |, Bl AOx0000 0000 T 46 Fysthdik 73 d) o ot i
J7 E.SRAM  (J14£7-0x2000 00007 fifi = 18] ) ik 51 SR, I~ 6 ZiAE B HIAE Fr Al da A
g rhIE R AE EINVIC T & ) B R 2 r A7 a1 7] 5K 3 B 3| SRAM

R WIRE 5 SRR T R MEes T, R A BN EA AT ERE. %5 93
PR DL AT O 2 —T4/E: USARTOELUSARTL.
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GigaDevice GD32E23x ﬁﬁF?ﬂﬂ
1.5. RAGBLETFHF3% (SYSCFG)
SYSCFGZ:Hifik: 0x4001 0000
1.5.1. B E &7 0 (SYSCFG_CFG0)
HohikfwF%: 0x00
SAIE: 0x0000 000X (HR#EBOOTOH| IR A A0 F 7 1E T 7715 ) BOOT1_nifE, XER
BOOT_MODE[1:0]7] i NAE & H)
ZAAR A R BEtE T (3260) Vil
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PB9_HC
TRE fRE
CE
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TIMER16 | TIMER15 | USARTO | USARTO
_ _ _RX_ _TX_ ADC_ PA11_PA
e DMA_RM R TRH BOOT_MODE[1:0]
DMA_RM |DMA_RM | DMA_RM | DMA_RM b 12_RMP
P P P P
ALITRE S BFR R
31:20 TR DARFEE AE
19 PB9_HCCE PBO5| I B e /7 4 g
g AN, PBO 5 AT DAL FH SR HI L0 4h R e AR .
0: PBOFI IR HLifit i 775K ]
1: PBOS|IKHFTRE S FF I, IR 125 0 A5 B 32 1l 4 22 s
18:13 TR DARFEE AE
12 TIMER16_DMA RM TIMER 16 DMA# 3k 5 545
P 0: ANEWMS (TIMER16_CHOMTIMERL6_UP DMA#Y M /£ DMAIEIEO)
1: EWF (TIMER16_CHOFTIMER16_UP DMA I EDMAIEIE1)
11 TIMER15_DMA_RM TIMER 15 DMA# 3K it 545
P 0: AEWBY (TIMER15_CHOMTIMERLS_UP DMA#Y AT EDMAIEIE?2)
1. EBST (TIMER15_CHOAITIMERLS_UP DMAE 4 /£ DMAIE & 3)
10 USARTO_RX_DMA_ USARTO_RX DMAI# 3k [t S
RMP 0: AEBLS (USARTO_RX DMAR 5 7E DMAH 1% 2)
1. FEEET (USARTO_RX DMA# BT 7EDMAIEIE4)
9 USARTO_TX_DMA_ USARTO_TX DMAi# 3 B B i fig

RMP

0: AEBLF (USARTO_TX DMAH 5 ZEDMAHE 1)
1. FEPT (USARTO_TX DMA#E B ZEDMAEIE 3)
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GigaDevice GD32E23x ﬁﬁF?ﬂﬂ
8 ADC_DMA RMP ADC DMAH 3K H it ff g
0: ANEW (ADC DMAY S /£ DMAIEIE0)
1: EWET (ADC DMA#E WS /EDMAEIE 1)
7:5 e DR FER A
4 PA1l_PA12_RMP  /NEEEPALL/PAL2 E ML 42 A7 (28F120pindsf3)
AL AR EATER .. T HIPAY/I0EPALL/ 124X LE /NG| K 2 1 fr st
0: AEMLS (PAY/LOMLSZES| I )
1: B (PALL/12W5} 1 A2 PA9/10)
3:2 fREE DR FER A
1:.0 BOOT_MODE[1:0] 5| A (FHAESHH1 457 5/ EHE)
bitd BT FIBOOTOS| i bitl f{E 5BOOTL_ni{EAE K&
x0: WA BRI ELES S B8
01: MF LINFHI RS A58 8)
11: M H ESRAMI| &3
1.5.2. EXTI YRk & 772% 0 (SYSCFG_EXTISS0)
HudikfmF%: 0x08
HA7fE: 0x0000 0000
AT A Rt (3260) 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
EXTI3_SS [3:0] EXTI2_SS [3:0] EXTI1_SS [3:0] EXTIO_SS [3:0]
LIS, £ FR iR
31:16 1R AR FFE AL
15:12 EXTI3_SS[3:0] EXTI 3YFi%EHF
X000: PA335|
X001: PB33|
X010: {##
X011: {44
X100: {##
X101: {44
X110: {#&
X111: {44
11:8 EXTI2_SS[3:0] EXTI 295i% %
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GD32E23x H FFiit

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

PA275| JHl
PB275| il
73]
73]
73]
73]
73]
73]

7:4 EXTI1_SS[3:0] EXTI 195k 48

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

PAL5|
PB15|
TREd
TREd
TR e
PF15|
TREd
TREd

3:0 EXTIO_SS[3:0] EXTI O k4%

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

PAOT|
PBO35|
TR A
TR A
3]
PFO5|
TR A
TR A

1.5.3. EXTI JRiEFEF 28 1 (SYSCFG_EXTISS1)

Hihk Az : Ox0C
S fifH: 0x0000 0000

ZE A REETR T (3261) Wi

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

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

EXTI4_SS [3:0]

w

Ar/Brg S iR

w w

w
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GD32E23x H FFiit

31:16

15:12

11:8

74

3.0

1.5.4.

735

EXTI7_SS[3:0]

EXTI6_SS[3:0]

EXTI5_SS[3:0]

EXTI4_SS[3:0]

EXTI ik H5 775 2 (SYSCFG_EXTISS2)
Hidkff S

0x10

WA IR R ALAE

EXTI 735k £

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

PA75|
PB75|
TREd
TREd
TREd
PF73|
TREd
TREd

EXTI 635k

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

PAG5|
PB65|
TRE
TRE
TRE
PF65|
TRE
TRE

EXTI 55k £

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

PASH| i
PB55|
TREd
TR e
TREd
TREd
TREd
TREd

EXTI 45 1%

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

PA45|
PB45|
3]
TREd
TREd
TREd
TREd
TREd
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GigaDevice

GD32E23x H FFiit

HAifE: 0x0000 0000

LA AT REeiZ T (3260 Vil

31 30 29 28

26 25 24 23 22 21 20 19

18 17

16

15 14 13 12

10 9 8 7 6 5 4 3

2 1

‘ EXTI11_SS [3:0]

EXTI10_SS [3:0]

EXTI9_SS [3:0]

EXTI8_SS [3:0]

w

Rr/frk ZHK

rw w

iR

w

31:16 PR

15:12 EXTI11_SS[3:0]

11:8 EXTI10_SS[3:0]

7:4 EXTI9_SS[3:0]

3:0 EXTI8_SS[3:0]

W ARFFEALAA

EXTI 119535k 4%
X000: PAL115]/#
X001: PB115|/#
X010: fxH
X011: fxH
X100: fxH
X101: {xH
X110: {xH
X111: {RH

EXTI 10JFiE %
X000: PA103| M
X001: PB103| M
X010: fxH¥
X011: {38
X100: fxH
X101: f#§
X110: fR¥
X111: {38

EXTI 9iiE#
X000: PA93F| il
X001: PB93| M
X010: f##
X011: f#¥
X100: f##
X101: f#¥
X110: f#H
X111: f#¥

EXTI 8k
X000: PA83|
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GigaDevice GD32E23x ﬂﬂ}z‘iﬂﬂ‘
X001: PB83|#
X010: f§84
X011: ff¥4
X100: f§-84
X101: {4
X110: {84
X111: {84
1.5.5. EXTI Y5 5772% 3 (SYSCFG_EXTISS3)
Wbk {w#: 0x14
S A{E: 0x0000 0000
%A A R R IZ T (3200 Vil
31 30 29 28 27 26 25 24 23 22 21 18 17 16
‘ 1R
15 14 13 12 11 10 9 8 7 6 5 2 1 0
‘ EXTI15_SS [3:0] EXTI14_SS [3:0] EXTI13_SS [3:0] EXTI12_SS [3:0]
PLIALIR 2 iR
31:16 e DR AL
15:12 EXTI15_SS[3:0] EXTI 15J51% %
X000: PA153|J#
X001: PB153|J#
X010: PC155| 1
X011: {#+#
X100: {48
X101: {48
X110: {4+
X111: 4%
11:8 EXTI14_SS[3:0] EXTI 14351k #

X000: PA143]
X001: PB147|#
X010: PC1473] i
X011: {#F4
X100: fxH¥
X101: {£F
X110: {#F
X111: {38
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GD32E23x H FFiit

7:4 EXTI13_SS[3:0]

3:0 EXTI12_SS[3:0]

EXTI 1393k
X000: PA133| M
X001: PB133|H
X010: PC135|
X011: {xFg
X100: fRH
X101: fR¥
X110: {xF
X111: {48

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

1.5.6. ARG E# 174 2 (SYSCFG_CFG2)

HoikfmFs: 0x18

S A{A: 0x0000 0000

AT A Rtk (3260) Uil

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
SRAM
- LOCK
_ SRAM_P ~ LVD_ PARITY_
1R N UP_
CEF LOCK |ERROR_
LOCK
LOCK
rc_w1 w w w
VALTRE 2K R
31:9 R DAURFF AL
8 SRAM_PCEF SRAME BRI TR I &
YSRAMA AR IR A4S R K AR, S i EL. A HRES1EE.
0:  FHK I F| SRAMAT {8 8 I 4 15
1. H 3] SRAMAT RS I £ 15
7:3 R DAURFFIE AL
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GigaDevice GD32E23x ﬁﬁF?ﬂﬂ

2 LVD_LOCK LVDEiE
EAL M EL, ERGEAIN A RS E
0: LVDH T ATIMERO/14/15/16¢ breakiii N7+ PMU_CTLZ /725 JLVDEN
FILVDT[2:0]7T LA &
1: LVDF W 5TIMERO/14/15/16(fbreakii Nt . PMU_CTLZ /%23 LVDEN
ALVDT[2:01{AX AT i3

1 SRAM_PARITY_ SRAMA R I8 F 1R 8t
ERROR_LOCK A HPEL, EREEMNAREE.
0: SRAMZ B4 1% M TIMERO/14/15/16{1break’ii A i Wi H
1: SRAMZHHAL K4S 5 TIMERO/14/15/16 ] breakdi A i 44

0 LOCKUP_LOCK Cortex-M23 LOCKUP#i ! 4l i&
GO EL, ERGENN A RIEE
0: Cortex-M23 LOCKUP#i i \TIMERO/14/15/16 1] breakdi A i Wi
1: Cortex-M23 LOCKUP#i ! 5 TIMERO/14/15/16 ] breaki A\ b % 4%

1.5.7. IRQ JEIR & 772 (SYSCFG_CPU_IRQ_LAT)

Hi bk F%: 0x100
5 f5748: 0x0000 0000

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
1Re IRQ_LATENCY
ALITRE B Eii 3o
31:8 N WAURRFEALE
7:0 IRQ_LATENCY[7:0] IRQ_LATENCY #&5E7E NVIC HH:2 1 Wr 5 7E AHB-Lite #8211 b HE (1912 I (1) 1)

=i Al SN R L
K IRQ_LATENCY #EE R E N 0, NP ATHEPLH - W .

WHTHAERE, Cortex-M23 4bBH 22 f5AE NVIC F i rb WA TE 28 AT 1 o i 1y 1) 3
H 2 (64778 /M ) IRQ_LATENCY + 1 4 helk & #.

1.6. BREHEFEL

B R84 S AR il A R OGN ME— 1 2 1D EAAFREE L INAE 5 B
EP 9614%*&%@5@?!:% SFT E HEE— 1 B W AR P85, B2 4 B B ) — B0
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GigaDevice GD32E23x ﬁﬁF?ﬂﬂ
1.6.1. FHEERER
FeHhk: OX1FFF F7EO
ZAERRWER, AReH B
LT AE A R ReiE T (326 Vil
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ SRAM_DENSITY[15:0]
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
‘ FLASH_DENSITY[15:0]
BLIBLI, Z W Eiiip)
31:16 SRAM_DENSITY SRAMTE 48 75 &
[15:0] ZEROR A LSRAMGZ 28 AR, LIKbytes AL
B4 0x000877~8Kbytes.
15:0 FLASH_DENSITY  Flashfifg s 4 &
[15:0] ZAER IS EFlash% &, LlKbyteshy#fr
filtn: 0x0020%K7~32Kbytes.
1.6.2. W& ME— ID (96 Hr/AriR)
FeHihl: Ox1FFF F7AC
GAEARR ) BER, AeEHH P 1EE.
ZAAT Ay RAedu 7 (3267) Vi
31 30 29 28 27 26 25 24 23 22 21 20 19

17

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]
BLISTIR, P iR
31:0 UNIQUE_ID[31:0] WEME— ID
FeHhk: OX1FFF F7BO
AEAR T WER, AREd B
ZAAT gy RAeds 7 (3267) Vil
31 30 29 28 27 26 25 24 23 22 21 20 19

17
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‘ UNIQUE_ID[63:48]
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
‘ UNIQUE_ID[47:32]
r
Br/brisk 2K R
31:0 UNIQUE_ID[63:32] ##%t— ID
HHdlk: OX1FFF F7B4
ZAERR W, AREH B
AT RAetx T (3260) il
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]
r
Br/brs &K R
31:0 UNIQUE_ID[95:64] Me—#4% ID
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GigaDevice GD32E23x F " Fit
2 N (FMC)
2.1. f&j /v
INTFfEflas (FMC) , $2fit 7/ EINTF & ZHBTA DR, MINTFRI128K 7 a2 i JHE, CPU
PATIR A 7 B — iSRRI ] FMCHR Rt 7 TUHRER B R 3R Bk LA S 32407 37 BG4 AL W7 4 2
FHRAE.
2.2, EERE
XI T GD32E23x#41:
B &IA128KBHI v BN AT T A7 S 4 sl
B ERNAERIATI28KBZE A Y, CPURAT 4 5 0~2 S5 A I ]
W PR X T e R A
B 3KB5| FREEFE LI
B 16T T R R
B HIUR/NANLIKB;
W 32T AREARIR TR, SRR RIS
B AR AE, BLIEAER AR SR
B GUURBRM A AE ORI DhRE, B REAMRAE;
2.3. DhREHIR
2.3.1. W45

N A7 s BLAE — > I8 128K B 15 1 3 (N A7 (% 128 T 4 UK B 15 73 H) Al — S BKB -7 1
51 SR8 P 105 B, NP5 11 128 TR DU AT LSRR R o INA7 A7 Gl (¥ S
WKW ZE 2-1. FIFERHIEHAEFIA

R 2-1. WFKEHHERIC/N

AR 2R HibkJE KRAEF)
Page 0 0x0800 0000 - 0x0800 03FF 1KB
Page 1 0x0800 0400 - 0x0800 07FF 1KB
Page 2 0x0800 0800 - 0x0800 OBFF 1KB

F N

Page 127 0x0801 FCOO - 0x0801 FFFF 1KB
EisEN 5 SR | Ox1FFF ECOO0 - Ox1FFF F7FF 3KB
TR LTS Ox1FFF F800 - Ox1FFF F80F 16B
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GigaDevice GD32E23x ﬂﬂ}:l%ﬂﬂ
— KGR OTPFHi Ox1FFF_7000~0x1FFF_73FF 1KB
HE: 5 EEME T 51 S48 55 (boot loader), AREWLFH /g FE Bl 14 .
2.3.2. RERE

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 2 2-2. WSCNT /- 5AHBAT B#4TE 2 I F TR »

# 2-2. WSCNT g5 AHB B4t SRR 2 [ K2R &

AHBEJ &R WSCNTIR &
<= 24MHz 0 (IBIMOAMEERRRED
<= 48MHz 1 GRMIINEERRIRES
<= 72MHz 2 (BIM2AEERRRESD

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

1. WR T EREAHBII B, B, &% F 2-2. WSCNTIV - 5AHBAT E#5E 2 JE1H)
FE, WHEHSAHBR AL B WSCNTALIR . SR 5 B AHBIS i 4 2 42 v 31 H A 4 g %2
TEfiC BWSCNTA I 2 B $2 S AHBH 21 TR SE AN T 4T 1

2. INRFEFCAHBIIN $HR, B, BIKHSAHBRBHHR, Ri55% F 2-2. WSCNT
(7 -5AHBE #3522 I FE, TRIE B AFAHBR £ R i B WSCNTH 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

P Z 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 #1788 fsl

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 P H1 AT LA BFMC_CTLEF AF 4 V7 A, 7370 72 %6 f5 5 A\ 0x45670123 HI0XCDEF89AB . ¥
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% 5 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 ORATEE, DA SRR i T A

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], FEHE BRI AL ORI 1K) TUEAT DUHERR IR R 2 To Ak W RFMC_CTLA A7 S W ERRIEAZ B E 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
AEFRERHPIRIL . FMC_STAT A7 22 ENDF AR /R 23R E IS5 R . B 2-1. AR EIR RS
T TR BRERAE (AL
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A 2-1. WEBRBRERE
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. BAER
FMCH AL T 3 Fr 8B DR 1] DAAITAA AL 1 INAF R N 25 o B8 1 BR PR A 19 2 A7 48 e B B AP IR
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 RAFEE, WLV HAHB BUSEZAIRIEZINAERI 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. BBH BEBRAREIAET N T B F YRR AR I TRE

B 2-2. BAERRERE

Start

No

Unlock the FMC_CTL

Is the BUSY bit 0

Set the MER bit

A 4

Send the command to
FMC by setting
START bit

4

No

Is the BUSY bit 0

Finish

EHENFFRHETE

FMCHEE T —AAHB BUS 3247 8 7/1647 - F4mfE Th e, FHRIE S F N G4 N & . 2RI
Szhr b, ZHFMC WSEF28 HPGWA K 5 B 3247 B 6410 Bl i 2 A2 2 N A7t 2o LT
SWIRE R T e A A M e

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 AHB BUSE /M 2 U AL 0 bk (OX08XX XXXX)
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R AHB BUSE 1) /& — 3207 %7 31 H PGW A i 5 B IR0 (324 i i IN A7 2 ik 28 ) , AHB BUS
B — R G FE B N ARG 2% . FE SRR BRI 00 2 70 55 o

WHRAHB BUSE [ & — 320 8 7 51 HPGW AL X B 1 (64407 JmFE IN A7 1% %) , AHB BUS
IR R — 6B, RIE T FE B INAEAT 2% o 1 g FE B0 I 0 002 X756 55

R AHB BUSE [ /& — 164727 3 HPGWA i 5 B 0 (324 4w FE [N A7 2% 28 ) , AHB BUS
HIIRA R —N3200 5, ARG AL R INAEAF G 2% o TEgmFE B0 I 0 202 75 5%

WHRAHB BUSH [ & — 164727 5 HPGWAL i X B K1 (64407 Jm R IN A7 1% 2% ) ,» AHB BUS
IR R — NGB, ARG TR FE B INAFAF 2% o g P B I 0 002 X756 55

N TSGR ], RBCR FHAHB BUS 320722, T RAR G A R A8 22 X007 %0 55 WK PGW AL
B, WRBG AR R A 7 5 R PGW AR 2 -

B HI K AFMC_STATZ A7 8% FIBUSY ALK A Wi 2 BR 1R 2 B AT 5E 58, 45 oK 58 U 75 55 45
BUSY /7 ~0;
B WA EE, 0LV HAHB BUSEE KGR 1% N AFAT i 28 72 75 g 2 T

Y EAE AR I PAT, FMC_STAT #4741 ENDF fff 24 E 1, H Huwl FMC_CTL
FA724 (0 ENDIE A2 RiC 288 1, 4 FMC ¥k — b, 7580 & 1R R HUT 7128
TR 2 AT TR A A H b T O Ak, WA MRS, PGERR A #E E
1, Z R FE B TR BN 4R N 258 OX0. BRI 5 AU IREERR AT R REGWFE—
7, AEBERRIRAR LAY (1 DU AT AR R 2 o8 ik FMC_CTL /£ #+ 1) ERRIE fif
W& 1, FMC #ilk — IR NF- AR T . AT LR & FMC_STAT & {743 ) PGERR fif
Sl W e W AL BB R L . FMC_STAT #1725 ENDF fr3R R 4 o,

TELL R, FMC_STATZi /745 [ PGAERRN I 4 B 7 -

- AHB BUSKH T gmfiny 7% (maE32fi 7 ul #1647 L 7LD

-  AHBBUSYRETRESZ BIA—E. ARU32M 16 miZR & .

- AHB BUSHFEAXTF. W% % FHAHB BUS 32/ 4 HPGW#E B 1 (RIXT A7 171k 264
MRFL) , AHB BUSHE IR FR 0 FE W75 559 HLJE T [/l — A WUz ook o i 5% FHAHB
BUS 1674 f2 3 HPGWH B0 (RIXTINAFA7 #3207 4mfe) , AHB BUSEE IR gmFe LA
B I B E TR — A k. SR AHB BUS 1647 4w fE H HPGW#E E 1 (HP
S INAFEAF B 264N IR FE) » 55 /= /DU IR SR AR D20 5% 55 3 FLJg T [F) — > 0 bk

R NREAHBE 564083260 (BLEFMC WSZ /2 PGWALE BRI FE 5 ) , FF

FALM R IX N B S 3N RS .

TEXEFENL R, WRFMC_CTLAF A IERRIEA # B 1, FMCHEH ik — R N R R

Wro AERT LB AEFMC_STATZ7 /7 %% HPGERR, PGAERREEWPERRA AL M 2
WA SR ARl T ikt B 2-3. FEIFEERIEJRIE RN | AT T gn PR A IR
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2.3.7.

2.3.8.

B 2-3. FHERERE

Start

Unlock the FMC_CTL

Set the PG bit

Y

Perform word/half
word write by DBUS

Is the BUSY bit 0

Finish

OTP 42

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

ER: U RIEOTP A RIE I A SR AT AP, Flin RS R Aol IR AR
Shrp T, SRR BN A A E DA R ) B8l i R R

poin

W HR

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. 75 M SRR 52 s
BRI A FIFMC_CTLAHZ#4OBERSL (BE1)
HILKFMC_CTLZ A7 45 STARTAL B 1R K 1% IR T 775 #E Bk iy & FIFMC;
WA B FMC_STAT H A7 48 IBUSY 7 K I Wi bk F 2 2 B HAT 585, 5 A 5 U 75 S5 75
BUSY{. ~0;
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B R AFE, 0 LMEHAHB BUSEIEKIE & SR R .
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
2.3.0. R e
FMCHRAL T — 3247 /640 W F- g FETh RS, HRMBEGETNF RN R . RSB ERT
T R R BRI R
B Fi{EFMC_CTLAA 8 A THUEIRAS
B fRFMC_CTLHFF8HIOBWENSL AL TfEREIR A
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 AHB BUSE — 32/ 7 2 T 4L
B ETEAFMC_STATZ A7 8 FIBUSY AR HI Wi K38 4 2 BIAT 5E 5, 45 & 58 1 75 2545
BUSY1i ~0;
B RAFEE, AT AHAHB BUSIE IR & T gmfE i ) .
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. prin i A R A )]

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 HL¥4# 8 1, I ki 8N OXFF. ®Iw1iieis & 2-3. TEH:

£ 2-3. WY
Hiht LK Ui B
I AT AR (H) E0XA5)
OXA5: ARy
Ox1fff f800 OB_SPC
- FROXASELOXCCZ AN RAR : ARG TRY"
OXCC: gl iR
Ox1fff f801 OB_SPC_N OB_SPCHMY{H (H /) {H0X5A)
F P LRI G T EOXFF)
[71: fRE
Ox1fff 802 OB_USER [6]: SRAM_PARITY_CHECK
0: fHHESRAMZHEARLLG
1: E{FHESRAMA R
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Huhk R L]
[5]: VDDA _VISOR
0: ZAfEEVooalli s
1: fHEEVooali M2
[4]: BOOT1_n
0: BOOT1fif1
1: BOOT1f7#&0
[3]: frE
[2]: NRST_STDBY
0: WEAPHU R 4 E AL A 2 AR
1. WA AR A2 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: AR EMSLE 1 E b 2%
Ox1fff f803 OB_USER_N OB_USERAMI{H (H] fHOXFF)
Ox1fff 1804 OB_DATA[7:0] |7 XHHEA7RI0AL (H ) {HOXFF)
Ox1fff {805 OB_DATA_N[7:0] |OB_DATA*MYEI7HI0N: (H) {HOXFF)
Ox1fff f806 OB_DATA[15:8]  |H/7 58 LR 1531807 (Hi) {HOXFF)
Ox1fff {807 OB_DATA_N[15:8] |OB_DATAtMI{H 115284 (HiJ {HOXFF)
Ox1fff f808 OB_WP[7:0] TUEBR AR R LI 7TRI0AL (T {HOXFF)
Ox1fff f809 OB_WP_N[7:0] |OB_WPHMI{EKI7RI0f, (H) {HOXFF)
Ox1fff f80a OB_WP[15:8] TR IR AL 15380842 () B OXFF)
Ox1fff f80b OB_WP_N[15:8] |OB_WP*MEE15FI8h. (H {HOXFF)
Ox1fff f80c OB_WP[23:16] | #EkR/gmIEIRIFALRI23F) 164 (i) {HOXFF)
Ox1fff f80d OB_WP_N[23:16] |OB_WP#MI{E 112351647 (H) {HOXFF)
Ox1fff f80e OB_WP[31:24] | #ER/ImIEIRIFALAI31RI 241 (i {HOXFF)
Ox1fff f80f OB_WP_N[31:24] |OB_WP#MI{E 113152407 (H) {HOXFF)
2.3.11.  TER/RERY

FMC I T 3/ g A OR3P D g T DABH LE X TP A7 i 2 I R AN o M EMCX B ORI 1R TTEAT T
PRk g AR BRI, R A 5 B HFMC_STATH 724 IWPERRADE B 1. 11 RWPERRL
W B 1 HERRIEAI A B 1A BEAR N 1 1B, FMCHi i & INAE B R4 1% i ok 51 S CPUE AR .
Wi A 5715 1 OB_WP[31:0]v 0 mf LA A A e UK ORI T RE o An SRAE R I 45 X I HAT T
TUHERRERAE, A WIINAEAEAE 25 TUORY ThRE AR B 25 1E . Mo I T 715 OB _WPAL B 15350
i, T ELHFMC_CTL A 47 %% (FIOBRLDAY B 15 R G4t & A7 K E n#0B_WP{7. # 2-4. 0B WP
LIX I AR5 7R T i ¥ B OB_WP[31:0] 2 7748 f LR 4 M L 77«

£ 2-4. OB_WP L%} N AR
OB_WP#r. TR
OB_WPI[0] 0~ T3
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OB_WPAL TR
OB_WPJ[1] W4~ H7
OB_WP[2] T8~ Tl
OB_WP[30] 7120 ~ 11123
OB_WPJ[31] 124 ~ 1127
2.3.12. ZERY

FMCHEAE 17— 2 A R IP ThBER FHLLE TN A7 1 ARVE R AU B0 U ) o B B AT DUR 47 1 fR7 K
PERE A S 2 ARVE R P OB . A RIS 7> N BL R =45

TRYIRE: ZROB_SPCT T AIE FAMEE B B NOXASEA, WIAFATIRY . TAF BRIk
T3 5P AT LA AT B AR U )

TRIFERML: M EOB_SPCT i FIE MAMIE A KR T OXAS5AE0XCC33 2 SMIAE RE, NIk,
TR AR . EINAEAAL RER AR 5 1) . BT, IWSRAMEkboot loadert =, i
S, B EAEEE BRI AR 1L, I B W R R R e 2 A R R R, W R
B GBI E K 2 S BFMC_STAT 2 E 24 IPGERRAZ A B 1. AR HAET IR T, Py
Rl DAAT B U 1) 40 5K OB _SPC7 15 FI'e A A M {2 13 B HOXABSA, HEAN TEAR 3,
A BEIAT — IR EAF PR R

RIS i BOB_SPCF i MIE [MAMY{E AHOXCC33, WHAT mdnlfrdr. 7EHEEB
, M\SRAMELboot loaderts = s s &R 4 25 11 o F= N AT e F P ARKS I BT A B AR EAT U 1]
BT AREME R, AR E TR, Nk, WREEBEFRTLANE, AR
TR FITCARY

HR: EERRPER T, flasht ATk RERIES .
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2.4, FMC &18%

FMCZHEHHE: 0x4002 2000

2.4.1. FRETFFE (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
LIRS 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 E 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] ‘
LI IR, 2 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. I E RS a7# (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] ’
LI, 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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LI IR, 2 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

FEAHB BUSS AN 77 iR B L. HfF T OB S 1RTE01ZAL .

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. #1774 (FMC_CTL)

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

VAR 8 F e e (32000 i il

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
ALITRE S B Eii 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]
LI, 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 ’
LIS, £ 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. SR &FF7s (FMC_WP)
Mk fwAZ:  0x20
HAiH:  0x0000 XXXX
%A AT 4 R Re% 7 (324) s v
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ OB_WP[31:16]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ OB_WP[15:0]
DL I8, 2K iR
31:0 OB_WP[31:0] ARG ENE R T 7 R OB_WP[31:0]% 4>
0: fR¥ERK
1: R
2.4.9. 7= ID FF% (FMC_PID)
Mok fmA%:  0x100
FAE:  OXXXXX XXXX
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
PID[31:16]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
PID[15:0]
BEIRE IR, 2 ik
31:0 PID[31:0] PR ID A2
LA A N
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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 A I R R A T . W &3-1. B BEETTR,
GD32E23x #41| # % H = ANH Ik, H5Voo / Vooalk, 1.2VIBAI& 5. Voo / Vooaldk H H
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

BPB3-1. AIEREER AL T PMU AR G R Y Y R 45 I HE I
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B3-1. EJRISAREN
Vbb Ez]» —————————————— i ittt B
! | _Veak| Backup Domain
) 3.3V
4 3.3 ’ LXTAL ‘ ’ BPOR ‘
PAO
PC13 WK UPXx WKUPR ‘ ’ ‘
PB5 Eﬂ RTC BKP PAD
PB15
PMU
NRST Eﬂ WKUPN iy
WKUPF —+
o] Conexun |
’ HXTAL ‘ ’POR/PDR‘ ’ LDO F"TZV* ’ AHB IPs ‘ ’ APB IPs ‘
Voo Domain 1.2V Domain
Vooa DOomain
33 ’ IRC8M ‘ ’ IRC40K ‘ ’ ADC ‘
VbbA Ez]»*;*
’ IRC28M ‘ ’ PLLs ‘ ’ LVD ‘
LVD: {2 LDO: Hi R as BPOR: # ik b5 fr
POR: LHEf: PDR: fHEAL
3.3.1. FEL YH 25 3

R A5 1035 F Voo it FL, 2R 5 I Veak A& I L, 1Z &0 B RTC (SR A4 )« LXTAL (fik
AN AR 28 ). BPOR (&g EE A, LAXPC13EPC153L34PAD.

A B A YR HE A& 3k b B B A AR A B AL TEVeakiE B e 4 LHLET, BPOR(SS
SR B2 AL T B AR . M AT LUEN W B RCU_BDCTLEF#$BKPRSTA Hefih /& 4413 45,
AL

RTCIHI 4 m] LU ARG P BERCIR % 2% (IRCA0K) BRARHE /M8 Fh 4R 3% 2% (LXTAL), B
MR R IR G 2 (HXTAL) B 4P3253 4. fEiEIEWFI/ WFESS &1 A& B2 /T, Cortex®-
M23 75 2238 1 RTC 75 A7 2% 150 B T 00 [ B iy ) 3 3 P B ohg,  DASEIRTC g i 25 e it
B A — e W (A2 5, A I (] 5 P ) e BER [R] DR RCHS, RTCHKE Mg % . RTC
(VITC B AR AT K AE SERT AT 88 (RTCD SKkAfifiik

M4t Voo it (VeakiZEBEEVop) I, AT INRER] .
B PCI3ATLMENEMI/ OHBRRTCILRES| I (3 W.3Lh7h 8 (RTC) )
B PC14F1PC157] LAME M@ / O BLXTALM IR 5] .

HR: B TPCI13EPC155| MY Al /N IR, K 24PC135 PC15/IGPIO M 1E 4 AR 2,
H AR )3 N g 2MH z (B K 67 3 9 30pF) .
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3.3.2.

Voo / Vopa LRI

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

(R 4%, POR / PDR (_LH/FHEAD). FWDGT (LA 1M 85) Fkk PC13.
PC14 F1 PC15 Z 4T H PAD 2% . Vooa 8 f045 ADC (AD ##:2%). IRC8M (P3k 8M RC
PR%#E). IRC28M (P 28M RC ¥ 2%). IRC40K (A% 40KHz RC #RE#%#%) PLLs (8t
W) FILVD (RHERIE F5%.

Vo 3,

N 1.2V AR LDO G 4D, HEAJERIEFAERE. 7T DARRRCE N =R A [ B AR IR
A BFEREIRE (EAHRE) IREEHEIRA (AR BRIIFRIRE) MR CGEpPIR

Ao

POR / PDR ( b/ E ) BB Voo / Vooa H7E B R AR T 55 2 BE I P24 IR 2 ALE
TR A EEANE . POR HLES AN Voo fiEFiL L, PDR FEEE AN Voo £ Vopa
B k. A&3-2. L& HERNREEET R T iR RFEEAE S Z KR, Veor R
71~ b E AT R BRI PR, M FRAB 298 1,71V, Veor 7 $3 FEL A IR BRME L K, SR 240 1.67V.
IR LR Viyst 52079 40mV.

ER: WA R DR Vooa UK T4 Voo, 7T LU I 28 007 15 %7 /7. 4% OB_USER I
fir VDDA_VISOR, %M PDR HiE$SEHL Vooa WAL &% LLIENDIFE -

E3-2. LH/AEBEEAMEEE

A
Voo/Vopa

VPor

VPDR

RIFE AL (R RPHE)

Vopa 33

LVD HJZhREZAI Voo / Vooa HHL L 2 T T FEUAS I SRR, 122 BRI Fl FRLYR 4% 1) 2 A7 2
(PMU_CTL) 1) LVDT[2:0)7 347 B & . LVD it LVDEN BALERE, 7 T B IR S TR
(PMU_CS) () LVDF i &K RS2 S L, ZF RS EXTI M 16 4, -

AT LLE LS EXTI (95 16 L= EAHRY b, &3-3. LVD SFERAZAR R T Voo I Vooa fi
HLHLEAT LVD it 5 510 &R. (LVD s S8 T EXTI 5 16 Zki) AT FRIRTLED .
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JB/% EEH—S Vhyst 157‘] 100mV.
&3-3. LVDREFKFEE
4 Vbo/VbpA
LVD B
t=
LVD #iH
— Mk, BT HLER HH Voo fEHL, 10K 2 BRI R % H Vooa iR . D T ADC 45
F%, 4 Vopa SHA7 AL H AT AL F B8 B BE AT (R . B S , Vopa S8 AR I I L O
2 Voo, M) Vssa il i 45 2 S EFE Z Vss. 4 Voo/Vooa A Al — AN IR(ZEE /N T 0.3V)
A, 78 F RS Vooa IR T4T Vob.
3.3.3. 1.2V B
FEI R 35 Cortex®-M23 N %12 . AHB / APBAM& . #4438 A1Vop / Vooali [ APBHE 1145,
M12VHE B G, PORKGIE.2VIg R = — AR AT 5, BALSERUE , Bk N1 € 148 Al
A, GRS RIN, 25— BEPATWFIEIWFETE 4, W& iZE i, LTix
T IVEA N A, BHAELLI &= T LA .
3.3.4. 8 AR,

REEM IR E NG, GD32E23x MCULL T A Th e tR4 H A ik 4 3B ab T R A . s23
BURKIThRER TR 8 R4 8 (HCLK, PCLK1, PCLK2), &R A% FH i S i e B
JHIIPMU_CTL 47 %3 ILDOVS K AL B LDO%i i i« LDOVS R TEPLLKC K HL T A4 Al LA
FCE . thalh, =Fpaa T DUSE I SR I THAE, B 12 AR AR S 2R P R AR S QAN AR AL ASE 2

FEERRAR 3

HEAR AR 20 5 Cortex®-M231# SLEEPIN G XU X 7 o ZEHEARIE R, A 51 Cortex®-M23 ) i 4 o
MFFENMERE, R EZERRCortex®-M23 & Gt %l %5 47 45 1 [{ISLEEPDEEPA. , JFHUT —%
WFISKWFEFE 4RI A] o 5 il AR AR 2 i i PATWR IR A2 N6, AT A o T T AR i R 5t
1 AR A 2 8 S AT W ESR 2 HE R, A fa] i =542 5 m] LARG R 22 42 (i 5L SEVONPEND
N1, AR E AT LAMARE R S5, 15 S % Cortex®-M233 AR T . i T 6 75 7E#E A BGE H ol
R THFERTIR], AR BT T P NG R N ) AR R
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4 Cortex®-M2391 SCR ( & 4i15: il Z 1728 ) HISLEEPONEXITHL, 43 P Fh AR HE A1) 7T 1% -

B Sleep-now: WIHRSLEEPONEXITAI#iES, — HMATWFIERWFESE 4, MCUILR[3E A i
AR =

B Sleep-on-exit: WIRSLEEPONEXITAI#E L, 4 R G MEARM Se 2 1 7 db BAR 7 5 0T
J&, MCUSL B ik N BEARAR 2 o

BB AR

R REAR A0S Cortex®-M23 ] SLEEPDEEP #aUAH XS Mo 7EIR BERERFE SN T, 1.2V i)
P I op 43R4, IRC8M. IRC28M. HXTAL /% PLLs 4425 . SRAM Fl75 /7 4% 1 1)
HEBAREE . MYE PMU_CTL &7E431 LDOLP 7 ECE, wl ] LDO TAELE IE# i sl ik
R, HEANIREHEIRA R 2 AT, 56 Cortex®-M23 R4 15 27 17 2% () SLEEPDEEP 7 &
1, FEER PMU_CTL Zif7451") STBMOD £7, 2RJ5HAT WFI 8L WFE $i5 4 R ] 3E A\ VR FE AR
Bt S R AR AR 2 B AT WRIL FR AN, AT R E EXTI 0 Wi n] LUK 22 G IR FE B
B QA e i, i SRR RS 2 I AT WFE 84 3EN, AEfTRE EXTI B4R LUK &
Gt IR FEE AR A 20 AR e i (G S SEVONPEND 4 1, ARk B EXTI (R W4k a] LAMeiE R 5,
5 2% Cortex®-M23 £ RFM). KB HREHERE AR, IRC8M #ik i1 N R Gt i#HiE
B, WH LDO TAETEARTHFERE, T2 ne fE A 55 2041 1R A BRF ERF (1]

R A TIRGENFE IR, A EXTI & ERHERIRS (£ EXTI_PD Zif5asth)
MRAN AR ENL LA E L, S F5-3. EXTI AIE. 0N, FE-K w7 3 iR s 2
BENGERE I QRS AT T TH IR o

FEHBE

FrHUBE R FE T Cortex®-M23 ) SLEEPDEEP #5x0se 8l it . FERFHLE R, B4 1.2V 384535
=1k, AR LDO Alfu$E IRC8M. IRC28M. HXTAL 1 PLL th&iloci . #EANFRHLER
Wi, %64 Cortex®-M23 #4244 () SLEEPDEEP A& 1, F# PMU_CTL Z1E4%1)
STBMOD 1 & 1, Fifkk PMU_CS #7481 WUF 17, #5847 WFI 8, WFE 484, &%
AFFHUEE L, PMU_CS %745 1) STBF ARA R R MCU & 15 8 ik N Ut FENLEBLCA
PUAMEREYR, A5k E NRST 54N E AL, RTC e/ @z N1, FWDGT &7,
WKUP 5] I E TRy AU AT LUK 2SR ThFE, (HRRERES 5. 74k, — BHEARIHL
X, SRAM Hl 1.2V HIJEHZFfE A A BT 2Lk BEFRIEEAR, k4 EBmEA, &
fiz 2 J& Cortex®-M23 ¥ M 0x00000000 it 45444735 4K H

#3-1. THEERLE

BR FERR TR BEHEAR £l

1. S5 1.2V H I
e Hﬁfﬁi A 1. KM 1.2V HIFEE L

iR XS] CPU I 4k " 2. =M1 IRC8M.
2. %M IRC8M. IRC28M.
IRC28M. HXTAL I PLL

HXTAL F1 PLL

[=] (JtE'JL'I E‘ B
Do WA | JEE CEEmpms | (IR S
FERE O

SLEEPDEEP =1 SLEEPDEEP =1
STBMOD =0 STBMOD =1, WURST=1

BE SLEEPDEEP =0
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R REHR VR HEHR L
BAES WFI 5 WFE WFI 5{ WFE WFI 5 WFE
T WFI i ,
R B W Filid WFIL N, KH EXTI
e v T 2 T e R o 1. NRST 5[
. X BT el e 358
Pt WEE i, 2. WKUP 3| i
W WFE #E N, KH EXTI 4F )
AT (B ) 3. FWDGT &1
Al g4 (8 SEVONPEND=1
SEVONPEND=1 K [ . 4, RTC
) TR .
IRC8M M it i i)
MR SEIR T W LDO 4b TR AR K, L
FEHIN LDO MaFEH [A]

FE: TR, BT RESET 51, K& AN RTC Ihagr PC13, H/E LXTAL &3]

) PC14 1 PC15, fHAER WKUP 5], HARFTA |/ O #AT mEH A&,
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3.4. PMU &7
PMU FHili: 0x4000 7000
3.4.1. BHIFESR (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
BB, Z W 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
BEE: HBSYSCFG_CFG27 7 HALVD_LOCKA # & 11, LVDENFILVDT[2:0{X
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 TEREEARBNT, AN 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. HIRIEHI AR S F 72 (PMU_CS)

Hihi k% . Ox04
EA7{H: 0x0000 0000 (M FFALFE A Ml 5 A E A7)

AR AT LAZE T (1660 Bl (32670 Vi,

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

‘ TRE ‘WUPENGIWUPENSI TRH ‘WUPEN1‘WUPENO‘ 1RH ‘ LVDF I STBF ‘ WUF ‘

w w w w r r r

BLIALIB, B iR

31:15 N4 DR FFEALE .

14 WUPENG6 WKUP5| {6 (PB15) MifE{#ifE

0: KMIWKUPS5| fHI6M: L) it
1: JFEWKUPH| fHI6m: i o
IRWUPENGE# AN B R Z AT E 1, WKUPHI IS _ETH Y26 RGN R
el . B TWKUP3S| 6 A T 20 WKUPS| IS A B e B i N T hkial. 24
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BALZERINE, BN NERIRE, SR — iR,

13 WUPENS5 WKUPF| 5 (PB5) MaEEAfifE
0: XHIWKUP3B| JHISM: i T At
1: FFEWKUPS| IS EE T fE
HTERWUPENSZE#E NS AR 2 AT E 1, WKUPS|ISHI _ETHE S RGN E B
MelE . B TWKUPS| 5 & A %, WKUPS| IS E A B o N R, 24
BAZIESINLG, SN ERIRHE, ok — A mREE .

12:10 e AR ALE

9 WUPEN1 WKUPF| 11 (PC13) MeER{HifE
0: XHIWKUPB| 11 T g
1: JFEWKUP3| 1M g oh §E
WERWUPEN1ZE#E NS BB 2 AT E 1, WKUPS| K ETHE S RGN A B
MR . B TWKUP S| I i A 2%, WKUPS] I Py &6 i i 2 o N T ki, 24
BRI, JEN NS RIEE, kSl — AR,

8 WUPENO WKUP3| 10 (PAQ) Mg {tifit
0: XKHIWKUP3S| IO Bz T fig
1: JFEWKUP 3| JHIOM: g oh g
WIERWUPENOZEHE A A 2 BT E 1, WKUPS| IO ETHESE 25N R
MR . B TWKUPS| B0 i A 2, WKUPS] 10 P 3 4 B B i N T hikiel. 24
BOZERNE, BN S RINAE, ohiog — AR dEss .

7:3 seed AR FFEALE

2 LVDE R ERSIRE
0: {RHESM% I (Voo T E MILVD{E D
1: fRHEEEMERBL (Voo T 8K T LVDERIED
ER: LVDIRETER ML A A

1 STBF FEHLAR &
0: WAKHENT R
1: B HE N AL R
%A HAEHPOR / PDREGE I % B PMU_CTLE /72 KISTBRSTHKIE E .

0 WUF Mt A 2

0: & Y3 ne i 4

1: Wk EWKUPS| IBIRTCR RS, WHERTCRAFHAE. RTCH#FHM:. RTC
B R S

%A R AEHPOR / PDREGE T 3 B PMU_CTLZ /7 2 MIWURSTAL RIS % .
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4. SALAE I (RCU)

41, ShEHET (RCTL)

4.1.1. &
GD32E23x & i 4% = Fh i fr 2. HLIEE AL, REE MR &M E . 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 LNRST_STDBY W 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)«
ARG RN R AR IRIER — N EALE (SMSEA L) #REA 2 /020us IR P Ik ph SE R
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B 4-1. RGE AR

NRST !

WWDGT_RSTRH——— min 20 us

pulse —® System Reset

FWDGT_RSTh———
_ generator

SW_RSTn
OB_STDBY_RSTn

OB_DPSLP_RSTn
OBL_RSTn

#prE R AL

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

4.2. mepEHl8Ee  (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 |
—ANHXTALBS B MR ALAS « FER T A2 4 22 26 53 FH 88 R B 4ol 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 .
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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. -
PLLSEL  PLLMF 0; (free running clock)
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 414515 . 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
HIRC28MEKIRC28M/21 13545, BA 1 /&l il & & 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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B 28 MHzN i EERCIR %4 (IRC28M)
B 32,768 Hz/MBKE F kIR Z 4 (LXTAL)
B 40 kHz W ERERCHRZ#F  (IRC40K)
B PLLEBRJE A LLZHXTALE(IRC8M
M HXTALH &R
4.2.3. ThRERIR

FIRANT Rk 08P (HXTAL)

AZI32MHZ AR & 7] 9 R GE S SRS A A I b o 1 AR S R B A AR 6 IE S P
HXTAL 518 A0 R R AR A1 F0 Fit BELAT R 250 Do ZBUAR B8 T e 56 (R I 5 4 SR T 8

E4-3. HXTAL K 8hyR

OSCIN OscouT

2 >

il

Crystal

HXTAL &4 AT DL i 15 B I 425 ) 25 77 28 RCU_CTLOMIHXTALENAL K 5 shak e A, 720 fh 4%
il 27 7 2 RCU_CTLOH T HXTALSTBA A Sk 4 7 el A 4R 5 2 o 75 ARS8 « fE BN, B3
XL, BB A RO SR o 3X MR E I ZE IR B[R] SURRJE B ] o 4 HXTALR £hF3
JE Jo s AN STE B e BT 25 A7 2 RCU_INT A R AH B W7 48 e A HXTALSTBIE R B B 17, 42~
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

BE A #8MHz RCIR % 28014F  (IRC8M)

i P H8MHz RCHR % 25 i #h, TIFRKIRCBMIS B, 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
FEAR A R A R I I . IRCBM A4 v] DL IR I 4 B ) b 42 o] 27 #2248 (RCU_CTLOD A1 %)
IRCSMENL A B AN S o I 2 il 27 47 #8RCU_CTLOH [JIRC8MSTBAL ] K 4B /R IRC8M P
HIRCHR T # & SFa s« IRC8MYIR T #5113 B 8] LUHX T AL AR AR 3 2% B8 J5 o 4 SRR v
LAEARRCU_INT o (4 B2 o W BE A7 IRCBMSTBIE#: B 1, 7EIRC8MAZE UG, #4774 —A
HlT . IRCBMES &t v AEPLLE A £

L) 2 REIRCBMIE Bl (KR 5, (HZE ARSI IR EEHXTALI P 2222 . I #3oR I8 9%
T RRAS A Bk 5 SR AN IS Bl R D 2R e B
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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

PiMF  (PLL)

PN SRR B P LLIE i 4 N\ S5 01 %8 9 4~32MHz [P I e 32 ~324% 45, 7] LL$E{t16~72 MHz
YR b A

PLLAT LA i 13 B I b2 1) 25 772 280 (RCU_CTLO) HHIPLLENAG# 8 Sh A1 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 — .

FE A #28MHz RCHR % 2508 (IRC28M)

IR N H28MHz RCIRF a8 #F - (IRC28M) 5 — ANl 2 (A% 28MHz, & [ 1FH{EADCH 4.
IRC28M ] LLIE i ¥ B i #4241 25 77 %81 (RCU_CTL1) HJIRC28MENMNL# 2 5 F1 5 ] o b4
FEHEFAER1 (RCU_CTLL) H1{IRC28MSTBAL K HE/RIRC28MHET £ 2 75 LA e « Wi b
rF 7 25 77 S RCU_INT o (A B P 5 BEAZIRC28MSTBIE# &1, #EIRC28MAZE LU, ¥~
A=Al

fRIESMR B AR 285 8 (LXTAL)

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 W SR ik o 7 25 77 28 RCU_INT H (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 FRCIRZ 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 35 47 28 RCU_RSTSCKH! [FIRCA0KEN L # J5 ) 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

RENB (CK_SYS) #%#

RGEEAE, IRCBMI By RGBSR I B I B 27 £ 4 RCU_CFGOH [1) R G 4 A
Hfir SCSHT AV R GEI 4 AHXTALERPLL . 24SCSHME A, Z G bt fd i R ke st b
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 WAl Cortex-M23 FI A AT B il FR BT AH I . a0 2R
HXTALYE LA R G sk PLLA I BR R, HXTALS R L IR BRIRCBM A & Ge i £ 5 H PLLKG 4% H
shEE Ik,

i i HH T Ag

i b it Th RE d HS A 32KHZ B 72MHz [ I g o 3 I % B I A G B S A7 A RCU_CFGO H 11
CK_OUTH iR IE# A CKOUTSELRE % 1L A R FIRT 8155 . AR FIGPIO S| B R 12 4t L &
2 HIEENO (AFIO) A= R4 H ik B8 s 5 .

R 41, RHOPYR LS

S IEE AL iREE S
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 R 2 B 42 )

MMCUTAETE IR E HEARAE U, USARTOREMEEEMCU, HI$E2 CATHI B 80 & HLXTALR 448
i HLXTALB & fdi g

1 B USARTOR 41 R IRC8MIN £t I B TAEEIR L BRI X, ‘E A 14 Bt /1T 8 5% A IRC8MIKS
Bl, USARTOXHIRC8MHE £ 1E A T A B o e ndte it % B R AR A X

H, P 42

A JE R AR 2 L R 27 72 (RCU_DSV) H1{DSLPVS[1:0]47 AT LAF2 ] PN K% 78 VA B BER AR 20 R
) FL IR

R 4-2. REERBEAT AR B EIER

DSLPVS[1:0] GEEREAXBE (V)
00 1.0
01 0.9
10 0.8
11 1.2

RCU_DSV % 17 %3 1 W1 V5 fit 81 27 77 %% (RCU_VKEY) f£#". R A 7£ 5 0x1A2B3C4D %
RCU_VKEYJ&, RCU_DSV#f7as A REH B N .
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4.3. RCU #F1£5%
RCUZhlE: 0x4002 1000
4.3.1. BHHEER 0 (RCU_CTLO)
bk {w#%: 0x00
HAE: 0x0000 XX83 XK A E Lo
AT LUE T (86D, 7 (1661) T (3247 Vil
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
HXTALB |HXTALST | HXTALE
R PLLSTB PLLEN 1R CKMEN
PS B N
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
IRC8MST
IRC8MCALIBJ[7:0] IRC8MADJ[4:0] 1RE. IRC8BMEN
B
VALTRE Z W iR
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 .
R FREHXTALI BP0 LLUE, A JEAEE 6 AL IRCBMENRIRES . Hahffife
IRC8MH 44 .
18 HXTALBPS AR AR TS B (HXTAL) B 52 A {8 g
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17

16

15:8

7:3

4.3.2.

HXTALSTB

HXTALEN

IRC8MCALIB[7:0]

IRC8MADJ[4:0]

TRE

IRC8MSTB

IRC8MEN

HAFEHXTALENAZ NORS, HXTALBPSAHI A A5,
0: & IFHXTALZE RIS
1. fHHEHXTALSE B R, HXTAL%Y H I 4 25 T4 A

SRR B (HXTAL) B #h A& IR SR ENL
TR B 1R IR R HXTALIR 5 45 I B B R AR E A7 H
0: HXTALIRS & AKfaw
1: HXTALIR 4 CfaE

BN e AR 3 A A

BB 1 8E 0 R HXTAL 8438 PLLE NI B0 E N R GE 8, 2L A REW B AL,
HEN TR BE BEIR 55 UL QI B E 3 R A

0: ZEILAMERA ~ 32 MHz AR 2%

1. fHREASN 4 ~ 32 MHZ KR % 28

e T A B 3 s A HE (B B A
R A NI L AL

TR P AR 9 2R I B AR
Xushr B AL, B NIRCSMADJI X & i - IRC8MCALIB[7:0)4% HI1E .
T AR B B % R B IRCBMEI8 MHZ £ 1%.

WA R S R AR -

EEAES (IRC8M) It fa R AFRENL
B 1R IBRIRCBMIR S 2 I 2l @ B AR e R«
0: IRC8MIR%#s AR FE

1: IRC8M¥EY; 28 s e

oI YRR A A R

AR E AL B AL ARIRCSMIN Bl FIME RGN B IHZ AL A BEME S Ao 24 WAL
B AR A5 20 2] 3 1 2R BRI b (R HX TALAR 3% 88 R AR W BE I, %47 B R R B 1R i 3
IRC8MHR % %% -

0: W8 MHz RCHR % 2355 M

1: W8 MHz RCHR% 2 IT

RE&F% 0 (RCU_CFG0)

Hudk {2 : 0x04

S A{E: 0x0000 0000

ZAAE A AT DLZ T (80D 7 (166n) EiF (3267 il
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
PLLPRE
PLLDV CKOUTDIV[2:0] PLLMF[4] CKOUTSEL[2:0] {5 PLLMF[3:0] PLLSEL
DV
rw rw w rw rw w rw
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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‘ ADCPSC[1:0] l

APB2PSC[2:0]

APB1PSC[2:0]

|

SCSS[1:0]

SCS[1:0]

w

(ILVRE

w

ZHE

iR

rw

r

w

31

30:28

27

26:24

23:22

21:18

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

1: CK_PLLHA{ECK_OUT

CK_OUT/p#iids, KIFILCK_OUTHIA

CK_OUT1i%& 2% RCU_CFGO[#26:2441 .
000:
001:
010:
011:
100:
101:
110:
111:

CK_OUTA %40
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
LI, 2K R
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
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USARTO SPIO TIMERO ADC CFGCMP
R fRE. fREE R
RST RST RST RST RST
w w w w w
LI, LR Eiipny
31:19 3] IR FF R AR -
18 TIMER16RST TIMER16E I 28 8 7
HEE B 1850,
0: ILHEMAL
1. EAITIMER1GE ) 3%
17 TIMER15RST TIMER15 € I} 28 & fir
h#E B 18050,
0: ©ENL
1: M TIMERLSER %8
16 TIMER14RST TIMER145E I 28 8 7
HEE B 1850,
0: ILHEMAL
1. EAITIMER14E N %
15 {REH DR FER A
14 USARTORST USARTOE f1
HEE B 18050,
0: LENM
1. ZfIUSARTO
13 {REH DR FER A
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HEE B 18050,
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1. EfITIMEROSEN #%
10 ] AR ALE -
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4 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
4.35. APB1 BN &F# (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
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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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)
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‘ 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
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e CRCEN e TRE fRe DMAEN
SPEN SPEN
w w w w
(OALRE B2 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
AT DU 7T (80D, 2 (1647) iy (3261 Vil
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
IALTRE 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 f#gt %72 (RCU_APB1EN)
Mk fwAe: 0x1C
Hi{H: 0x0000 0000
ZAAT A ] L2 7T (81D, 27 (1647) 3 (3261) Vilnl
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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, LR Eiipny
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,
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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
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1: FFETIMER2E I 2 i) h
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16 BKPRST BN AT
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4.3.10.
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01: EFELXTALESEHEANRTCHS £ R
10: IEFFIRCAOKES £ EHRTCH £ IE
11: EFEHXTALRHF324055/E WRTCHY £ il
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F R B RTERR ATE BALEREN .
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1: JFJEIRCAOKHT

4.3.11. AHB B/ &F% (RCU_AHBRST)

Hublbff%: 0x28
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4 B 18050,
0: JLiEH
1: EAIGPIOFM
21:20 R DR FER A
19 PCRST GPIOCE fir
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0: JLiEH
1: EAIGPIOCH
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HHEE B 180350,
0: TiEH
1: EAGPIOBH
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0: JiEH
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16:0 R AR FEEALE
4.3.12. EEE#HFSE 1 (RCU_CFG1)
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AT ] LR T (80D, B (16470) Bl (3260) Vil
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‘ 1*& PREDVI[3:0]
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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
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7:2 R IR FF R AR -
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HHEE B 180350,
00: USARTOH ik APB2H £
01: USARTOH 4%k R Gl 4
10: USARTOMR 4 i FELXTALRS &
11: USARTOR £ iEEEIRCEMH 4
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31:0 KEY[31:0] RCU_DSV & {724 it

XA LR S, SiIiE 420, HATERRCU_VKEY #{7# 5 0x1A2B3C4D
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31:2 frE DARFEEALE

1:0 DSLPVS[1:0] TR 5 HEEARAR 5 F R 3

X ey F R B AL ATIE R -

00: FEURBEREIRBIEC N A% i E 1.0V
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5.

5.1.

5.2.

5.3.

o T/ BE (EXTIDD

fEif

Cortex®-M234E /%, 1 it & 3o & 7 b K 4 1] 2% (Nested Vectored Interrupt Controller (NVIC)
S v AR S AT R T AL . NVICEEII TR ZE IR ) e 3 A e T b 8, DA K P YA B %) B
WiZE B HEMER . TEZXTNVICHUIIES% (Cortex-M23E RS % F i)

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

FEAHE

Cortex-M23 R4t 3 ;

Z 1L 28 A BRI A B T (GD32E23%™ i)

2L B S 2 P B A —AA BT S S

i 2P i Ak

SRR o R R

¥ R G\ A s

EXTIMA 218214 FH BB ST R 3 v A DU Fa B2

Fhfh AT EAR R, T BRI A R AT R I R
A A A

AT P ik R R o

Theevi B

Arm Cortex®-M234b 3 %3 1 ffx 2 70 42 B 2 b 4% 1) 48 (NVIC) 7 42k 7 (Handler) 52 58 T % T A 5
HHATI P X 43 A AR . 7w kAN, REGHE LTS TRSER, EHUTR
b T AR 55 T FE R (ISR) i E Bk H AR

I e A AT AR S EAR AT TG, A s 7B N D RR . AR 8% S R B by, mf
SEOLE SER W, KKHIR T IR E DI TAES I RIFE . FRSIH T Cortex®-M23H (1)
NVICH 5,

% 5-1. Cortex®M23 ) NVIC FH R

FHRR HEHS Rk () ] Bk 3%
. 0 0x0000_0000 N
Shr 1 -3 0x0000_0004 =X DA
NMI 2 -2 0x0000_0008 ANH] BE i
A 3 -1 0x0000_000C PR AL 2 3 P il B
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SRR HE%wS ks (a) W] A bk £y
0x0000_0010 -
4-10 - - 18
0x0000_002B
sSvcall i Gbun B4 ST R 2 i
all %A 11 R E 0x0000_002C | SWI S SIRSRS A
A |
0x0000_0030 -
12-13 - N (3t
0x0000_0034
PendSV &R o e
% 14 AR E 0x0000_0038 AER I R G R EE R
RGTH 15 AR E 0x0000_003C RATHEN

SysTickfZ#E{E 13249000, SysTickhf £ 5 R fil & HHCLK/8, Ihi # HCLKH 4 #f il & N 72MHz,
MISysTick 41 W2 Imsi b — X .

£ 5-2. PHiMER
W oR S HE%RS S TR ) S Ak
IRQO 16 W& 1 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= J& H it 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#iH 1-2 4=J= b 0x0000_0068
IRQ 11 27 DMA J#iE 3-4 &R i 0x0000_006C
IRQ 12 28 ADC Al CMP thl#f 0x0000_0070
IRQ 13 29 TIMERO H ik, ST, il A Ad o iy 0x0000_0074
IRQ 14 30 TIMERO #i 3£ HL i e 0x0000_0078
IRQ 15 31 frE 0x0000_007C
IRQ 16 32 TIMER2 4= 5y H 7 0x0000_0080
IRQ 17 33 TIMERS 4= J&j H 7 0x0000_0084
IRQ 18 34 fRE 0x0000_0088
IRQ 19 35 TIMER13 24 J& 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 4= J5) 7 Wt 0x0000_0098
IRQ 23 39 12CO A4l 0x0000_009C
IRQ 24 40 12C1 FH A4l 0x0000_00A0
IRQ 25 41 SPIO 45 K 0x0000_00A4
IRQ 26 42 SPI1 4= b 0x0000_00A8
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RS HERS S WTRER ) & Hfvhk
IRQ 27 43 USARTO 4 )= i 0x0000_00AC
IRQ 28 44 USARTL 4 )& 0x0000_00B0
IRQ 29 45 157 0x0000_00B4
IRQ 30 46 RE 0x0000_00B8
IRQ 31 47 RE 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 N 0x0000_00D0
IRQ 37 53 fre 0x0000_00D4
IRQ 38 54 fre 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 N
0x0000_0108
IRQ 51 67 fRE 0x0000_010C
0x0000_0110-
IRQ52-66 68-82 N4
0x0000_0148
IRQ67 83 fRE 0x0000_014C
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5.4. A0 T B S (EXTI) S5 A HE B
& 5-1. EXTI Z&H#1EE
gz 1) AR
EXTI20~27
AN EY SRl
ZENVIC
MW P —————
ERUET
= FAEBE WA f——————
5.5. AR W R B D Re kR

EXTIVEL 8 2238 21N FH 50 57 10 32 4 e 00 P B O L AT DA ) Ak B8R 5 7 A4 o B 7 R S P i 1
EXTHR Bt3M A R BT idA, N BRIl A AE SR Al A . EXTIR AN v Rl A K R
AT LAY 5 DA B B3 i -

EXT i R PR ALK E /O B 16FR 28 LA K K B I SR ER I 5HR 2%, ARl 5 5% #5-3. EXTI
AR, i B SYSCFGHLMISYSCFG_EXTISSXZF 1748, T (IGPIOR JHI#E vl LA ik /5
EXTI AR, BRGNS E S ZL4HE & 4% (SYSCFG).

B 7 Hlr, EXTIE R DA A BEA4 R (S 1F 15 5 . Cortex®-M23 P #% 58 4 SC F 5 £5 ik (WFI), 25
FrFH(WFE) IR IE FAR(SEV)R A . &7 WA — /Nl P i il 25 (WIC), i Al UL
(K ik A 2 38 FINVICHE N THFEARAR A ARIRAE K, FHWIC R AR S o W A0 44 DL R I £ e o 2436
ST A R AR, EXTIREMRBE AL ER RS JREA R G, B — AR /O B ) i P 5 s
RTCIHl#hsh{E .

% 5-3. EXTI i R IR
EXTI &85 fal R IR
0 PAO / PBO / PFO
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EXTI £&4:5 il B8
1 PA1/PB1/PF1
2 PA2 / PB2
3 PA3/PB3
4 PA4 / PB4
5 PA5 / PB5
6 PAG6 / 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 FTiFIm i) #
20 TRE
21 CMP it
22 RE
23 RE
24 RE
25 USARTO Mifig
26 RE
27 RE
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5.6. EXTI 7733

EXTI%:Hi4E: 0x4001 0400

5.6.1. il {E e BF /S (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 ‘

A LvE: L2 Eifip
31:28 R AR FFE A
27:0 INTENX rhIEE REfIX (x=0..27)

0: ZxZkh Wi ZE
1: SExET gl e

5.6.2. HERe 7% (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 ‘

Br /b LR R
31:28 R AR FFE A
27:0 EVENXx HAFREAIX (x=0..27)

0: HxZkHFpist
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1: HExXEFTPAERE

5.6.3. LFABME MR 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

3=
22

| 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 ‘

AR 2 i
31:22 LR IR R A
21 RTENX T AR RE (x=21)

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

20 fREE IR R A
19 RTENX TR TRE (x=19)

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

18 fREE WA R AE
17:0 RTENX TR RE (x=0..17)

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

5.6.4. TGRS T2 (EXTI_FTEN)

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

N 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, £ i3

31:22 {R AR FER A

21 FTENx TR RS (x=21)

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

20 Tred IR R ALAE

19 FTENX TR RS (x=19)
0: ZBXZR T B il To AL
1: SExZR BT A 2 (RIS sk

18 (234 IR R AL

17:0 FTENx TR AR RS (x=0..17)
0: FxZR T MR R IR
1: ZEXLR BRI R A % CRTERAEE RO

5.6.5. KRR SFEES (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 ‘

NLITR 2 iR
31:22 R AR FFE A
21 SWIEVX FRWT AR R (x=21)

0: ZEHEXTIZ XAt Wi/ E sk
1: BOEEXTIZRXER M Wi/ H A E K

20 (734 WARGRFE R AL
19 SWIEVX TR AR (x=19)

0: ZEHEXTIZ At Wi/ E sk
1: BOEEXTIZRxXER M A Wi/ A E K
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18 Lnget) IR R A E
17:0 SWIEVX HR WA R (x=0..17)

0: ZEHEXTIZxE A Wi/ FEAE K
1: BOEEXTIZRXE M W/ FEAE R

5.6.6. BHEFES (EXTL_PD)
Hubk{mFs: 0x14
SRE: X

N

ZEAT A RAetx T (3260) i)

0

=i
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ 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
AN AN
Br /LI, 2K Fjiipa
31:22 (234 WARGRFE R LA
21 PDx RlTEERRAS (x=21)

0: EXTIZxI%AE i fil &
1: EXTIZextfil &k
WXL 1, A HTEO

20 (234 AR FE R A
19 PDx FWEEERRES (x=19)

0: EXTIZxI%AE i fil &
1: EXTIZextfil &k
WXL 1, A HTEO

18 1R7 AR FFE A
17:0 PDx FRITEEERIR S (x=0..17)

0: EXTIZxiA Wil
1: EXTIZext ik
WXL L, A HTEO
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6.

6.1.

6.2.

6.3.

BREML AN EBED (GPIO 1 AFIO)

fEif

GD32E23x s % 1] 35 39 M@ A 110 5| | (GPI1O), 4r-5#)4 PAO ~ PA15, PBO ~PB15, PC13
~PC15, PFO~PF1, PF6~PF7. #% 5 [ ist# HH kL olZ 5 N/ IhRE . B4 GPIO i
145 A % PR 42 1) RN TG B 2 A7 2% AT 4 e N I 75 R

GPIO i AN HAR (4 I ZhBE (AFs) &SI R, FEHF5E 32 T 3RS R R i k. GPIO 5]
3 1oL T AR O K A7 T LURIAE 2 A ZhBe S I, & P D Re fan A\ Vit #mT LA

KA GPIO 5 JAImT At B B v CER O SN A& I ZhRE s Bl s
4> GPIO S AI#S AT LARC B v B, sl B/ . BRI SN, Fra ) GPIO 5 B
Hg KK s fe

EERE

i N\ M L 5 R

Jit 5 R ik B N T RE Ak A 1
BASGHREAT 85 B4/ T RLThRE
/T o L o E A2

B/ Ak A RE 5

it IR Bl P 5
AL\ V6 L TG

# AT RE S0\ M HH G
L

BT S B ThRE o

ThEeHR

AN I8 FH /O3 11 #R w] LA ik 3247 4% 1l %7 /7 2% (GPIOx_CTL) FLE NGPIOfi N, GPIO%it,
AFThRE SR FUBE 0. 5 IAFIO% A /4 2 3@ IS AFIO Th RE(F RE SR IE#F . v 1 B B N far
(GPIO#i H B AFIO%i H ) B, AT LS GPIOH: 75 /745 (GPIOx_OMODE) P & Hyif
W IR 3. i S 0 B R R LB I GPIO% i JE %5 /7 %% (GPIOx_OSPD) fit & .
AN AT LB GPIO L/ FHi %97 8% (GPIOx_PUD) it & NiFa (L Lfisk R, sk
ThiTRE.

#£6-1. GPIO LB R

PAD TYPE CTLn OMn PUDnN
B 00
GPIO X st 00 X 01
A
LD -
THL 10
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PAD TYPE CTLn OMn PUDnN
B 00
Ejizi A 0 01
GPIO Nz 10
N — 01
it B 00
i A 1 01
T 10
B 00
AFIO X i 10 X 01
A
HIN -
T 10
B 00
Ejiz i 0 01
AFIO B 10
N - 10
it B 00
iR L 1 01
R 10
ANALOG X X 11 X XX
& 6-1. GPIO 3 [T 1 9345 PN FRUE 11O by DAL B AR S5
& 6-1. GPIO ¥5 DAL AL
HIEE
EofiiE it o
/5 i
At 3R
# F Thisedin
.
@1 CHIN /4D Y. [lle] zH]iU
E Rl TDN L
N IRE
& BAREH
2.3
6.3.1. GPIO 5|2 &

ERAIARIBSE A 2 )5, IR RS, B GPIO i H #R 4 A B i N7 2l X Fh
N UEE T B (PU)Y R 1z (PD)HBH . EHZE MG, ST v PU/PD #X.

PA14: SWCLKNAF T fitE=,
PA13: SWDIOANAF FHifs=

GPIOF M ARL B 4 N4 H o 3F BT MGPIORE HI#SE — AN W 1 55 4 A1 g5 T bz nT LA
P, UGPIOE AT AL B vl N IR, A5 I L A BE 7E 5 S AHBI 8 R R #2235 4
Fo D NRES T A745 (GPIOX_ISTAT) &
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M GPIOT| JHITC & A 51 I, A o] DATEC & s 1 06 i HH 3 P AN ok iy He IR AR 2 SR BT
TR 3D SR (GPIOX_OCTL) B2 MAHRLI/O T B _F i .
M5 EXTGPIOX_OCTL#H AT S ER AT R lr, HPrLLEES ‘17 J 74
(GPIOx_BOP, =M THO0fIGPIOXx _BC, =i TH#IHEEIEMIGPIOX _TG) B—rrekJLL,
I BN 7 B — N /N AHBE U7 ) B 3, T HA AL A 32 50
6.3.2. % FThee (AF)
i TG B ONAFIO (% B GPIOX_CTLAFZa3H IICTLYE A “0b10™) B, % I eSS %%
Fzhée. WEidh B GPIO%K FIThAt ik # 5 174% (GPIOX_AFSELy(y=0..1)), 4/ 0] LG &
1640 F ThAg . i O 4 F Dh RS S0 E A VRN A 48 0 F 508 - o
6.3.3. fnzhee
HEes| A M INThEE, AR FArEGPIOS AR h A E . M H/EADCH INThAERS, 5]
JE 5 I B R S . B M /ERTC. WKUPXFIHE 3% 22T RE R, o 11 27503 i 4 5
[JRTC. PMUFRCUZ 72 Hah B E . S INThREsE I, X i O a] H/E %@ GPIO.
6.3.4. MARE
M GPIOE| HIFC & % A
B R R N B
LI BV S5 Mt Ay | N A SN 2
B CYHTI/O5] P _E A BE LR B AHBI B A I E S R RE IR N b L IR Z A7 2% 5
B R AR .
£ 6-2. AP EHIFALZ T~ 110 5] S AL E -
K 6-2. N EREARLH
& Thitgi A \%ﬂ
NGRS -t ‘ ro iw
% AR | HJK
l
6.3.5. R
M GPIOK: & i i

Wil E R A AR RE 5
LI BriE =IO EE M nk v i DA SR
B PR R
- TR iismla A AR B 07 I, ARG AR €07 e AR F AR AR
BEAN “17, MR BT R R
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- MR FREHI R AR EDY 07 W, ARSI “0” s et AR A
BEN “17, MNSI S 17 .
W MRS, X I R A A A U RDRER [ R NI
B ETRRAECT, i R IR B A A T PR R [N/ RS

& 6-3. FH A B HIFRARLLH 110 i i A E .
A 6-3. M BRFEALEW

PrRfE

A >

/5
iz
HREL _ v
ESDfR
i
2 o 311
i
[l
|
|
|
A
| Vss

s ] WAkE |
- Ei N [N H I

6.3.6. BRACE

A GPIO T A A 40 2 -

59 b HLANS i AL P AR 5
o HH b AR A 5

i R A A NS 5

u
u
u
W A AR B A7 AR (51707,

& 6-4. PG E HIEALLHE 1O b O IR AR E
6-4. A EFEALEW

ESD {4

B CRD I/0 pin
-4 >

6.3.7. % HThee (AF) HiE

N T ENANF B AR, GPIO M SCRHPH i BLURE — e 48 F he BT 20t 51 E
25| JBCE N % HI D RERS «

iyt g i 3 IR FH R U B HEHR T B

B 1 % b 2 FH A BE DR B 5

it 2 R Ak R B N A

AR 55 LR R R E R

/O 51 B 1 ¥ 50 70 4534~ AH B et 8 B SR A A7 N s V3 IR A 7 A7 38 5
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6.3.8.

6.3.9.

B RIS RO  CARCIR S A AR A AT R, RSO PR s
W ESERRA A d  A AR A AR AT SRR, ORR IE] RIS ANHAE

K 6-5. 2 7 EERE B HIFER LR 1O i 11 % D RERC EL I -
& 6-5. &HZHREICE R AL

#& 1 Thiied

» it 9

G e e

(e ]
110 5l

#IGERAN

NBES)

GPIO #liEThie

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

W B A7 8 H : GPIOX_CTL, GPIOx OMODE, GPIOx OSPD, GPIOx_PUD i
GPIOX_AFSELY(y=0..1). i it B 324781 i& 7577 #% (GPIOX_LOCK) 1] A% % 1/O%ify H T &
I 3 3257 4 58 B A7 2% (GPIOX_LOCK) A] A8 E /OB B . 24LOCK ¥ 41 T &4k v FH 76 A1 8 3 1147
b, BB —REALHT, ARESULEE A A A I B IE F R RS A HR O ) e B B A A
TEIRE

GPIO HJ His i B ThRe

B GPIOX_TG# 7 8 A RIIAL S 1, GPIOTS LAYE— AN AHBE £ & 3 Py % 1/O 1 i Hi vl
o i HHE S HAER AT LUA BIAHBR B 1 — .
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6.4. GPIO &5
GPIOAZ: . 0x4800 0000
GPIOBZ#:iti::  0x4800 0400
GPIOC#:Hiht:  0x4800 0800
GPIOF#:Hiht:  0x4800 1400
6.4.1. W D4 %775 (GPIOX_CTL, x=A..C,F)
ik fmFe: 0x00
SA{H: 3 A 0x2800 0000; FH:Aihis 1 0x0000 0000
LA AT e T (32 1) Uil
31 30 29 28 27 26 25 24 23 22 21 20 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 7 6 5 4 3 2 1 0
‘ CTL7[1:0] ‘ CTL6[1:0] ‘ CTL5[1:0] ‘ CTLA4[1:0] ‘ CTL3[1:0] ‘ CTL2[1:0] ‘ CTL1[1:0] ‘ CTLO[1:0] ’
REIRLI, BFR i)
31:30 CTL15[1:0] Pin 15/ & {7
A A B AL RSB
ZIRCTLO[L:0]KI ik
29:28 CTL14[1:0] Pin 147 & {7
AL B B AR R
Z IR CTLO[L:0] I Hi ik
27:26 CTL13[1:0] Pin 13MC & {7
A A B A RSB
ZIRCTLO[L:0]KI ik
25:24 CTL12[1:0] Pin 127 & {7
AL B B AR B
Z R CTLO[L:0]KI ik
23:22 CTL11[1:0] Pin 1152 & fi7
ZAL A AR o
ZIRCTLO[L:0]84tik
21:20 CTL10[1:0] Pin 107 & {7
AL B PR B RE R .
Z I CTLO[L:0] I H ik
19:18 CTLI[1:0] Pin 9FC & {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]

O HB R 5% (GPIOx_OMODE, x=A..
Hib- s : 0x04

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 ChRy A D

S A{E: 0x0000 0000

AT AF A ]

e (32 60) 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

Ar/bri

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 #E=0Ar
%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 D% o B & fE 2% (GP1Ox_OSPD, x=A..C,F)

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

ZAr s a] A RetL e (32 41D Uil

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

OSPD15[1:0] ‘ OSPD14[1:0] ‘ OSPD13[1:0] ‘ OSPD12[1:0] ‘ OSPD11[1:0] ‘ OSPD10[1:0] ‘ OSPDY[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] l OSPD6[1:0] l OSPD5[1:0] ‘ OSPD4[1:0] ‘ OSPD3[1:0] ‘ 0SPD2[1:0] ‘ OSPD1[1:0] ‘ OSPDO[1:0] ‘
w w w w w w w w

BLIALIR B iR

31:30 OSPD15[1:0] Pin 154 H i R FEAL

AL B PR B REBR .
%9 0SPDO[1:0] )ik

29:28 OSPD14[1:0] Pin 14% tH & K B AL
%A A AR B .
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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 .

%% 0SPDO[1:0]/ iR

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

%% 0SPDO[1:0]/ iR

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

109



2

GigaDevice GD32E23x ﬂﬂ}:liﬂﬂ-
3:2 OSPD1[1:0] Pin 1% 5 KT8 JE AL

AT A B AR B

22 0SPDO[1:0] 14k

1:0 OSPDO[1:0] Pin 0% Hh f R 3d BE A7
AL H A AR .
x0: HiiER#E2M (LD
01: #ithif KI#E10M
11: il s oKH E50M

6.4.4. W O B3/ T &77%% (GPIOXx_PUD, x=A..C,F)

bk fwF%: 0x0C
SAE: %0 A 0x2400 0000; HAthdfi T 0x0000 0000

B A AT A BT (32 A0 DT

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ PUD15[1:0] I PUD14[1:0] I PUD13[1:0] ‘ PUD12[1:0] ‘ PUD11[1:0] ‘ PUD10[1:0] ‘ PUD9[1:0] ‘ PUDS[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
‘ PUD7[1:0] ‘ PUDS6[1:0] ‘ PUD5[1:0] ‘ PUDA4[1:0] ‘ PUD3[1:0] ‘ PUD2[1:0] ‘ PUD1[1:0] ‘ PUDO[1:0] ‘
rw w w rw rw rw w w
AR 2R R
31:30 PUD15[1:0] Pin 15 4B N Hihi
ZAL A B AL ATERR o
Z IR PUDO[L:0] ik
29:28 PUD14[1:0] Pin 14 780 Hifis

AL B B AR B
ZIEPUDO[1:0] {1 ik

27:26 PUD13[1:0] Pin 13 - H B N Hihs
ZAL A B AL ATE R o
Z IR PUDO[L:0] ik

25:24 PUD12[1:0] Pin 12 -8 N Hifr

A ER R B AL AN B
Z I PUDO[L:0] {1 ik
23:22 PUD11[1:0] Pin 11 48 N Hih
AL A B AR
Z B PUDO[1:0] {1 #i ik
21:20 PUD10[1:0] Pin 10_- 78 N Hifr
A R R B AL 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 OBMNRSEFSE (GPIOX_ISTAT, x=A..C,F)
Hibi- R Fs: 0x10
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EAE: 0x0000 XXXX

A ] HEgte T (32 40) 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 4 3 2 1 0

‘ISTATlS ‘ ISTAT14 ‘ ISTAT13 ‘ ISTAT12 ‘ ISTAT11 ‘ ISTATIO‘ 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

BLIBLIE, B E1:57)
31:16 N WAURFEEALE
15:0 ISTATY Ui 1y ANARZS AL (y=0..15)

RSy B B AT B -
0: SIS AT
1: SIS N mE T

6.4.6. B O 4] &% (GPIOx_OCTL, x=A..C,F)

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

B A AT A BT (32 A0 TiIA

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 ‘ OCTLS5 ‘ OCTL4 ‘ OCTL3 ‘ OCTL2 ‘ OCTL1 ‘ OCTLO ‘

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

AL HT AT B AEER -
0: 5 ey Ik 1
1 51 B v T

6.4.7. W O SAES (GPIOX_BOP, x=A..C,F)

Huhik A% . 0x18
S A{E: 0x0000 0000

ZE AR ] HEete s (32 40) Vil
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

‘ BOP15 | BOP14 | BOP13 ‘ BOP12 | BOP11 | BOP10 | BOP9 | BOP8 | BOP7 | BOP6 | BOPS | BOP4 | BOP3 | BOP2 ‘ BOP1 ‘ BOPO ‘

w w w w w w w w w w w w w w w w
ALITRE 2R i)
31:16 CRy Uit V& B zy(y=0..15)

AL B B ALAERR
0: HMIOCTLYA BEA B Ar
1: WEBRARAOCTLYL A0

15:0 BOPy[15:0] oty I B Az fizy(y=0..15)
AT R R AL AT R
0: M IOCTLY A MAs
1. WEMRKOCTLY A1

6.4.8. % A fc B4 428 (GPIOx_LOCK, x=A,B)

Mok fmFs: 0x1C
HfifE: 0x0000 0000

AR R T (3240 Vi,

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

‘ 1R ‘ LKK I

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

IALTRE 2K R

31:17 FR DR FER A

16 LKK B

iZh HfigilidLock Key 5 RSB AL, R4 AT,

0: GPIOX_LOCK & £7-4% i [ it & 3% B

1: HEIF—XMCUEANIHT, GPIOX_LOCKZ {7 a4 i e

LOCK key5 FE 31l

H1-550-51-30-ik1

EE: ELOCK KeyS F4I#iE, LK y(y=0..15)HI{E L ZRFF
15:0 LKy Uity 18 5E iy (y=0..15)

AL B PR B RSB

0: Uiy MC & WA BiE
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1. O E ST
6.4.9. ZHThEe RS 1E%% 0 (GPIOX_AFSELO, x=A,B,C)
bk fwF%: 0x20
A : 0x0000 0000
ZAAERR I A Rei% T (3260 T,
31 30 29 26 25 24 23 22 21 20 19 18 17 16
‘ SEL7[3:0] SEL6[3:0] ‘ SEL5[3:0] ‘ SEL4[3:0]
15 14 13 10 9 8 7 6 5 4 3 2 1 0
‘ SEL3[3:0] SEL2[3:0] ‘ SEL1[3:0] ‘ SELO[3:0]
AR B iR
31:28 SEL7[3:0] Pin 7% % FIhiE
AT R RPE B AT R E R .
Z B SELO [3:0]f4ik
27:24 SEL6[3:0] Pin 6% FHIhAg
AL R B ALAERR
ZIRSELO [3:0]f# ik
23:20 SEL5[3:0] Pin 5k 8% FThRE
A AT B FE B
Z B SELO [3:0]f4#ik
19:16 SEL4[3:0] Pin 4% & H Ihae
AL R B ALRERR
ZIRSELO [3:0]fHik
15:12 SEL3[3:0] Pin 3% FHIhRE
A AT A FE B
Z B SELO [3:0]f4#ik
11:8 SEL2[3:0] Pin 2i&£ & H Ihae
AT A B A FE R
ZIRSELO [3:0]f ik
7:4 SEL1[3:0] Pin Lik#%& FIhRE
A R A B FE B
ZIESELO [3:0]/4ik
3:0 SELO[3:0] Pin 0i&£#8 & H Ihig

12 A A B A SRR
0000: EFEAFOTSRE (EAED
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0001: iLEFAFLLIGEE
0010: iLEFAF2DIHE
0011: iE#AF3LIHE
0100: #E$EAF4TNAEE (Port A,B only)
0101: #EPEAFSINAE (Port A,B only)
0110: #EPEAF6INAEE (Port A,B only)
0111: #EEAFTIAEE (Port A,B only)
1000 ~ 1111: f£&
6.4.10.  ZHThELEFEFF2E 1 (GPIOX_AFSEL1, x=A,B,C)
Hbk{mFs: 0x24
2 AifH: 0x0000 0000
LI AEm ] A RedR T (32 f0) Vil .
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ SEL15[3:0] I SEL14[3:0] ‘ SEL13[3:0] ‘ SEL12[3:0]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ SEL11[3:0] ‘ SEL10[3:0] ‘ SEL9[3:0] ‘ SELS8[3:0]
REILI, 2R R
31:28 SEL15[3:0] Pin 153&# % FHhiE
AL R B ALRERR
Z IR SEL8[3:0]KI ik
27:24 SEL14[3:0] Pin 141% ¥ % FThRE
AL B B AR B
Z IR SELS[3:0]H ik
23:20 SEL13[3:0] Pin 133&# % FHIhiE
AL R BALRERR
Z IR SELS[3:0]84tik
19:16 SEL12[3:0] Pin 12i% %% FTh#E
AL B PR B RERR .
Z I SEL8[3:0] ik
15:12 SEL11[3:0] Pin L& HIhRE
ZAL A AR o
Z IR SELS[3:0]84tik
11:8 SEL10[3:0] Pin 10i%$¢ % FIh#E
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AL A B AL
Z I SELS[3:0]14ik

7:4 SEL9[3:0] Pin 93k % F Th &
A A B A AE B .
Z: I SEL8[3:0] i H ik

3:0 SEL8[3:0] Pin 8i& %% FH Ih kg
AL A B AR R
0000: %EFFAFOTLRE (EALE)
0001: EFEAF1T)fE
0010: EFEAF2T)fE
0011: EFFAF3T)HE
0100: EFAF4AT)
0101: EFAF5T)
0110: EFAF6T)
0111: EFAF7IIA
1000 ~ 1111: {#F

(Port A,B only)
(Port A,B only)
(Port A,B only)
(Port A,B only)

> o> dmd  dnd
o OF OF OF ©

6.4.11. hriEk S 17% (GPIOX_BC, x=A..C,F)

Wik mFs: 0x28
HfifE: 0x0000 0000

e ] Reete s (32460 il

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

ALITRE 2R Eii 3o

31:16 TR e DR EALE

15:0 CRy Uit 135 B Azy(y=0..15)

12 A A B A SRR
0: MMOCTLyAL & A AL
1: JEBRAHNAIOCTLY AL

6.4.12. Y OAL B e (GPIOX_TG, x=A..C,F)

Mk fwAe: 0x2C
HifH: 0x0000 0000
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AT 1] R e ig s (32 60) i,

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

| 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

PLIALIS, B £ %)

31:16 N AR FFE A

15:0 TGy oty 1B 4% 7y (y=0..15)

AT FH AR A B A AN R
0: R OCTLYAIEA Bzt
1: BHFEAHRIIOCTLYAL
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7. EARTTRBREEHEEIT (CRC)

7.1, fEifr

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 B B 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.

TheeHd

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
], K32 N AE R R, AHBE 2R 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 HHwHE oy e — 4, N eS|, 17 SRR . 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
Br/Brigk 2R Ei::3a)
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 IER 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

120



2

GigaDevice GD32E23x ﬁﬁF?ﬂﬂ

CRC_CTLZ 728 152

7.4.3. #&H| & #% (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
REIBLI, b i i)
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 TR WARFE S AE

0 RST %A R E A CRC_DATAZI 11 4%, CRC_DATARME w4 1 3h #1441k HCRC_IDATA
AP IE, REBTEE. %A CRC_FDATAZF £ & A 20 o
B EE

7.4.4. YMEE 7% (CRC_IDATA)

Hihk % : 0x10
HAiE: OXFFFF FFFF

%A AT A R e (32 1)V 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]
LI, 2 FR R
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. Z WA FHFE (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

POLY[15:0]

w

REILI, 2R R
31:0 POLY[31:0] B 8 % I E

B &PS[1: O
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8.

8.1.

8.2.

BT R 2 (DMA)

fEif

DMA il 28R4 1 — s F (1) 20AE AN BRI A4 8% 2 7] B3 17 0 2 ALt 2 2 IRl AL S i
M CPU I N\, i CPU 7] LV EAE AL FE HoAth R G Th g b . DMA 1 2845 5 /N iliE .
FEANIEIE AT TR A EE — AN ER 2 AN M A 25 VT MG SR . DMA Fa5H 25 N B2 8l 17—
M #EEs, FRAT#EZ 1 DMA & RIS 2 .

DMA 4|35 F1 Cortex®-M23 WIZILZ R4 k4, 24 DMA F1 CPU ¥ 1o FIRE o bk 2% 8] i,

DMA 5 [ 7] B 2B 4% CPU V5 il R Gtk 2 JUAN S 2k Ja ] S 2R B b s B 1 A P B SRk
i DMA 5 CPU HIJi AL, B LA fR CPU 33 55 /b— 4 1) R G LT 5

FERE

B AR KT AR E, B F) 65536:;

B 5NHIE, JFHAMEEE T ACE

B AHB I APB #hi, Fr EIAAFEAT SRAM AT LLAE g5 o] (o A H 1) 3
W CRENHEIE S E A DMA K

B ORI (IR, P s Bom) ABEEAR e GEIE S, RJeduiim),
B AN BRI AT O Y, R, T

W PR AR B A i SR e 5 kA B S ks

B SCREIAME AR

B SCRRANREERE S, AR BN, A7 Gl B A I B A s

B EANEIEE 3 RS AR AL T, SRR T S RE R B
W SRR RE SRR .
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8.3. ZEHRE
& 8-1. DMA £ 1HEE
AHB slave
DMA < interfaﬁe
Configuration
\ 4
Ch, 14
peri_req > anne AHB
. A\ 4 x B master
* h 12 s = interfas

peri_req :! Channe v < £ g —p- M;ls:fr <

Channel 1 ©s
peri_req ;! anne \ 4 < 3

Ch 10

peri_req anne ‘

Memory control

state & counter >

management
Peripheral control — Arbiter
state & counter >
management |
Transfer N
request I

i1 & 8-1. DMA LZHHE/E))7~, DMA 1628 H 4 #5454k
- AHB MiEOfECE DMA

- AHB FiEOIHMTE R
- P33T DMA SR I e g
- KPR AL FEAI R

8.4. DhReihiR

8.4.1. DMA #1E

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
35/ H ¥tk . DMA_CHXCNT 77 77 &8 H T ¥ il 4 i 1 /X %0 . 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 {8 E v W% 8-1. DMA fE52E(E.
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% 8-1. DMA &84k

15 98 B TEHBRAE
b =R b/ H5
32 bits 32 pits  |1: Read B3B2B1B0[31:0] @0x0 1: Write B3B2B1B0[31:0] @0x0
2: Read B7B6B5B4[31:0] @0x4 2: Write B7B6B5B4[31:0] @0x4
3: Read BBBAB9B8[31:0] @0x8 3: Write BBBAB9B8[31:0] @0x8
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] @0Ox4 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 {7 #3520 DMA fE5de R 5e i, i # 8 CHEN A0 73 P i I«

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

EEI A

- {EEF{HHE DMA JEIERT, XJAHM@EIET) DMA_CHXCNT. DMA_CHxPADDR &
DMA_CHXMADDR Zi {82547 T #4E, T DMA K46 — UOBT (1 1& % o

B #jEE CHEN filf, DMA f£HiC &5k, < Ja RN AHMNIEIE K DMA_CHXCNT.
DMA_CHxPADDR 1, DMA_CHXMADDR %5 {7 #8317 # /E 5 {8 {5 5% DMA JfiE, A2 ik

RATAT DMA i .
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8.4.2. S BB T
N T RIS (047 XA, DMATEHIES T ol N T AMAAE G5 132 LM, BLIE T SRA5 5 AN
BT
- 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. FEFHLAITVEARTE R T DMAESH 3% 5 40 ¥ 2 16l 32 T WL o
& 8-2. EFHLH
Periphgral(;streadydto trants?;it Peripheral releases the
T ouA e Papenianes
: ) /
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. 3k
 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
R — A K o SR OIE R S BRI, A FFM T«
- 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. i3k 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 ELAT fifh ds A1 AN BRI ik 2E R
7 A, ok — B NG R 3k (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.

AL A DU RE G IR
R T, BFRDMALH G, CNTHESHERSN, HAM SRS EL,
DMAS— BN AMNL G R, BEREEMRES. (DMA_CHXCTLZHfZ#ICHENS) #£i&0.

FRESS BT RS

FDMA_CHXCTLZ A7 75 IM2MA7 B A7 7] DUAE REAF it #s BAF i 2 A0 7R, 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

HERE

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. FCE DMA_CHXCTL #1741 M2M & DIR fi7, AL 4.

3. B DMA_CHXCTL /7 #5/f) CMEN £i7, JE+%2 5 BEAE A

4. Tii'® DMA_CHXCTL {7451 PRIO {3, P %@ AR e 2

5. ik DMA_CHXCTL ZF A7 asfic B A7 fiff 2 A S50 10 4 i 6 B2 DA R A7 it s AN A M st il A 5

JB L DMA_CHXCTL & £7- %% BC B A% i 52 5 W, 1% 5 58 P I8, A% S et 1R BB ) S e
jf ik DMA_CHXPADDR %5 /7 #C & 43 Hh ik o

8. @S DMA_CHXMADDR 7 /7% i B 17 fiti 4 FE bk .

9. il DMA_CHXCNT Zif74s il B 3 e & .

10. % DMA_CHXxCTL %7724/ CHEN {7 & 1, {#ft DMA j#iA.

aalgi

T DMAEIE AR AT > F (1 1 o v W AT = RS« A 58 B, = A i 5 M A% g 3% o

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

xR 8-2. HMTHEMF
T— AT DA & BRAL B DA
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 #7282 N7, AT rh Wi R, 728 1 A L o 7 <1 229
P

& 8-3. DMA 132 5 [&]

FTFIFX >

FTFIEX—>

HTFIFx—>

Y

or CHXINTF—>

HTFIEX—>|

2 (8
|

ERRIFX—>

and

ERRIEX—>

R X RonEEE GfNx=0...4)

8.4.9. DMA 3R 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 1ZR B - I L B MO (a5 474, BN IR SR AT AT (7T 5 Bk
o L 250 DR R — B8], 2[R — A8 TE B — DM AMEIRTE SR TT 5 . 2% 8-3. DMA A8
EFRFZHNE T DMA [N 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 EIE 0 EiE 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. H Wb BAL 5% (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

Br/Brigk 2R Ei::3a)
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
PLIALIS, B £ %)
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
AL RE £ FR R
31:15 3 DAURFR AL
14 M2M T A B A
WA B AL ANEE
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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 R FFS (DMA_CHXCNT)

X =0..4, x NHBEFS
HubiEfRA%: 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

BEIT I, 2 iR
31:16 TR F WARFEE AE
15:0 CNT[15:0] fEHTT 4L

CHENGL IR, 2L BERC B
AR E A 2 DB SE A . — EOEIERERE, A AAA N AR, 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 S EE 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
ALITRE S 2R 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 % /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
BLIALIB, 2R 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 O A
A T AT B A AT VR LT (SWD) i A Th .

51 a7

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

PA13 : SWDIO

WIERSWDEA M, XA 5] ISR E NS EGPIOThfE. AT I LR B % S5 8 A
HHEA/G 2O (GPIOFIAFIO) .

TR T REAiR

RDFERE IR

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 | % /£ 440 (DBG_CTLO) [¥JDSLP_HOLDA: B 13 H. itk N 7K B BRI 2, AHB 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 #} & A

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

FFTIMERANME, TIMERH##% 5 1k Fk47
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 #Hfias
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]
(AL IR B4 iR
31:0 ID_CODE[31:0] DBG ID Ziff#¢
IR RSN, X B AN AR ) A
9.4.2. &H| 5775 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 E4 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 ZAFIERRER 12C0 B SMBUS RSN, 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. #EHIFF 72 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
(ALRET £ 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 # a8 (ADC)

10.1. ﬁﬁ}
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 %o 5 Bt i A RS %o 55 ) 7 AR A8 FH N B8 5 A7 2 b o b AR e 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, SEEHR4EIE;
- 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 AN G S

A& 10-1. ADC BEHAERYS T T ADC iR . # 10-1. ADC A S 15541 % 10-2. ADC %7
AZIBIEXR 51T ADC N =S 15| JHE .

% 10-1. ADC AEMANGES

WSS ER 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 i A
10-1. ADC ERIEHE
m
x
|:'
B
= 224
w | T & Fam
S| 88 232
2 ': 5 'a'a'o
1138 BF3
LYy Pyivy
—\___ MR DMAi# sk
T 5 EOC ~
ADCH 7
i lfe g
I
[ED) ik _
Y &I o
ADC_INO >
ADC_I!\Il GPIO > é
: i ll: — B
ADC_IN9 » % SAR ADC[ e=12-bit) it bk I A e :>
; I (16 bits) B
= U
VSENSE » 5
VREFINT >
ii TOVS — L |
CLB | )
Bt OVSS[3:0] |
DRES[1:0] OVSR[2:0]
12, 10, 8, 6 bits —
VbpA OVSEN—
Veen %:
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.

M ADCIE AT A4 202 () i A v B Vopas T BE 25 I, BB BT AT — IR RS THE#R 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. XU PP I B3R )
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 fg8
ADC_CTL1% /£ # H [ ADCONALZE ADCHEH ) e IF ¢ . %A 0, MIADCHI 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
HRIBITEER

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

® 10-2. BEITER
||CH2| ||CH2| ||CH2| ||CH2| ||CH2|
[ ] =
ﬁwﬁmﬁj ] ] 1 I
o I | O | | L] v

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.

ESIBEITER

XTADC_CTLIHFF#HHICTNALE L, mIRAHREELLIE/T . AT, ADCHATH
RSQO[4:0]1 iE L el i . *4ADCONNIHE E 1, — E AN BAF i & ol g Ao & 7242, ADC
e R B P IEIE . 3R R A {EADC_RDATAZ 17454 .

& 10-3. EEETER

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

|:| P
ﬁ%}'ﬂmmﬁj
o Tnnonn 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, &My slr 4 — oM.
HfETER

s AT B AT UGB DB ADC_CTLOZ /7 25 MISMAL B 1ok H fE . EILER, ADCH#E it
fi#ADC_RSQO~ADC_RSQ2 % 7 #x ik tH [ i A ili& . — HADCONDZHE L, AH N4 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 748 . HM T HEH s H G, EOCH K EL. WREOCIEM P EL, K=
k. 248 T 5 TAEAE R, ADC_CTL1Z 724 (IDMARL A B N 1.

WHRADC_CTLIZFAF A CTNAL A B L, MITEH TP e 2 )5, ik B EHTE.
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10-4. FAREBEITER, BEFETIRN K4
[ Joe| Jom| [ems| [cnr| Jomu] [crs| Jere| Jermr| [ [cre| |cm]---
] [l
Eoc [

||< ARSI W, RL=7

—_b

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. FMEITIRN, ELEITEAERE

| |CH2| |CH1| |CH5| |CH7| |CH11| |CH2| |CH1| |CH5| |CH7| |CH11| |CH2|
mmmj
EOC H |_|
H—’hﬁ?%mﬁ%ﬁ?ﬂ, RL:4H
) WriE 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. [EIETIEITIE
| |CH2| |CH1| |CH5| | |CH7| |CH11| |CH16| | |CH12| |CH17| | |CH2| |CH1| |CH5|---
wmr || [ [l [l
EOC H
J

|:| Convert |:| Sample

—_—

AN TSI W, RL=7, DISNUM=!

WL H 18] 18 AT RS B R R

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 TR

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 ER N

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 £ g =L
& 10-10. 6 fV##H 7 RN .

& 10-7. 12 M BB FEAEER
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 EHE A7 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 S EIEF 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 AL BB AR
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 B B
ADC il £~ CK_ADC JMAX 4 N\ B RAE, AL % H o bldid ADC_SAMPTO #l
ADC_SAMPT1 %47 #4511 SPTN[2:0)h7 1 B . &R/l 18 7] LU F A [R B (B SRAE . foiltn, 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. AhEsfal 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 4R s R V8

ETSRC[2:0] i S IR fill 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] il IR fil R IEAL
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 2 FH 7 48 € 1 B ik .
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. FREUN IR R AL R L FEE Viemperature, FTH1 N T 25 Y SEBRIGEE -
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 73 HE 2 eyl > 40y (7], 4128 10-4. 7[5 4 BN /() tCONV
BEEFT R, AR 5 H 5 BB Y /D 34 VRGBT 0 B IT 5 1A 36 45 ) 18] tapc

£ 10-4. RE PRI N teony B H]

DRES [1:0] tconv (ADC tconv (ns) tsmpL(ADC B | taoc(ADC B} tapc(ns)
bits I R ) (fapc=28MHz) o R ) Bh ) (fapc=28MHz)
12 12.5 446ns 15 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. LBEEAEREE

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-# #1111 OVSEN {7 KAfGE, €72 ARG B 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 4% OVSS[3:0)1 47 ic &

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 RERNT

19 15 11 7 3 0
J5 45 20 Hi s
| |
| |
| |
! !
| |
| ———»
| |
| |
: :
:15 11 7 3 0 :
VY N

HER: AR (R (R SRR R 16 7, AR %A I A 2 4 B e

A 10-12. Z# 5 (P FIRBRIFAIRER T — D WNIR 46 20 A7) REBUE ALK 16 .45 R K51
T
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& 10-12. 4% 5 M ATBUE B

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

Z 10-5. /7 N FI M AL HIRAFHE (REER7AR) 450 T N M K5 T 5%

WM, WIIhEEE N OXFFF.
£ 10-5. RAFE NA M ASKERKHE CREERSERED

U3
R

BRI
B

FTBAL
OVESE
0000

14Hr#
r
OVSS=
0001

2 b
fr
OVSS=
0010

3fre
fr
OVSS=
0011

¥ ivig: 4
A
OVSS=
0100

5 fir#%
fr
0oVSS=
0101

6 L8
fr
0oVSS=
0110

7 MR AL
OVSS=
0111

8 P 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

O0x07FF

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

ESREERL S ADC TAERER
Wit KRR RS, K2 ¥ ADC TR 2 H0E 7T 1

L5 EiE
HI B fid A BRAN B & T4 ADC #e 4t
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 it

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
ALITRE S b i 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. EHIFFS 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 10 9 8 7 6 5 4 3 2 0
| DISNUM [2:0] ‘ R I DISRC | TRH | WDSC I SM | R | WDEIE I EOCIE | WDCHSEL [4:0]
(WALR: 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 PHEGEUT, BRI mE N E
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: HhAL
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
BE:  ADCHYRER N E I8 16 F13E I 17 7 51 7% 422 B AL B3R AT VReriINT »
10.5.3. BHFHE% 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’
LI, 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.  RFERTEIEFAEEE 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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(WALR: 2R iR
31:24 ReE WIR R EALE
23:21 SPT17[2:0] £:3£SPT16[2:0] 1k
20:18 SPT16[2:0] JETE SRAE B[]
000: JHIERAFET (7] )9 1.5/ H#
001: HIERAFFES (A )97.5/E H#
010: HIERAFFET (7] v 13.5/E
011: JHIERAFFES (7] v28.5/E H
100: JEIERAFERS ] 41,5 1
101: JEIE KAL) 455.5 &
110: JEIERAER [ 71.5 )
111 JEIESRAER [F]9239.5 F i
17:0 fREE AR FE R ALAE
10.5.5. SKFERT [E) 7758 1 (ADC_SAMPT1)
Hubk{mfs: 0x10
EAMH: 0x0000 0000
LT Ay R REIE (32 ) Vi il
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]
REILI, 2R R
31:30 fREE AR FER AL
29:27 SPT9[2:0] %9 SPTO[2:0] (kR
26:24 SPT8[2:0] %9 SPTO[2:0] ik
23:21 SPT7[2:0] £ 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. FHIHEBESFEH (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]
VALTRE £ 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. EIHKRE TS (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
BLIBLI, 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. w5474 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]
REIRLI, 2R i)
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. w5 EF4 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
WALRE? 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] i3k

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

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

10.5.10. HEHMFHFFE 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
ALITRE 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] ‘
ALRE R 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 RrE#E 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’
IALTRE 2R 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= OFf 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
ER: RATEADCON=0WIHME, 7 fovrdid AR ZA AT B R AE (ARG #e4k 1E
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
ER: HAEADCON=0M I %, 7 fu i it Bt i %A g 17 5 B f (PR B e E
TEPAT)

1 (23] W IRFFEALAA

0 OVSEN RFEAE AR
AL I R E A ATERR .
0: JbRFEZEIL
1: WRFERE
ER: HAEADCON=0MII %, 7 fu il Bt i %A g 17 5 B (AR B e E
TEBAT)
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11. ELEEE (CMP)
11.1. "ra’ﬁﬁ
A AR AT o TAE, HfHemel T 1/ 0 O, rAE N fas &8 .
P as n B S 5ok MCU MR DhFERE R e i, 75— @M, P BG5S 1E R
TIMER Kfit & 5 .
11.2. FEARE
I DO N = e
m  RiHAEE,
m . UREAECE,
m BRI E DL R AERE SR AN
- ZEREHR 110 5,
- 0.25. 0.5. 0.75. 1 5N S HHIE,
m HHE /0 O
VRN R B e A
m Kt EXTL
11.3. Theedid

Eb A5 2 PR HE P J R G
11-1. HLEBABER

PA1 D—l——

FFpEA \
PA4 D—t 100 +

Pas g—101|  CMPO-IP — T i oGP0
PAO O—— 110 o L B toEXTI
PA2 O— 111
Vrernt/4 00| CMPO_IM |2 chmopL ————» (o TIMER
VReriNT/2 1001
Vrernt*3/4  ———010
Vrernr ———1011

CMPOMSEL[2:0]

FER: Vrernt 22 1.2Ve
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11.3.1.

11.3.2.

B3 E R

thices 5 APB i 2kiEHz, W5 PCLK [F2P. '©5 SYSCFG

thias 1/ O AL E

FERIE N LU RS S N i 1T, A A A6 ZTE B AU 5
2% Datasheet 15| J{l5E X, LAy A SUERL BN MR 1/ 0 H.

BAESE s A A T [ I S0 A B A S A o

PLE AR ISR BE I 8%, AATHDERSC R I

m CMP % H %45 318 I 35 N I8 TE ;
m  CMP % H 4z 218 i 35 1k DBk
m  CMP i HEE 3 € I 28 OCPRE_CLR.

N T ERE RRARAR N TAE,  Efse g 1 A% P 1 B A B E AR 2 R PCLK 22 4]
# 11-1 CMP _FI8 N\ Flg i S 250 40 HiiA T CMP B4 NFN#r H

# 11-1 CMP s A\ fis i B 45

CMP
CMP [FIH N EEHE PA1
#I/0 PA4
PAO
CMP SAHSI N HEEH: PA2
#I/0 PA4
PA5
VRerINT/4
CMP RABFINES VREFINT/2
BN ES VRerINT*3/4
VREFINT
PAO
CMP #iHiEE2]
e PA6
PAl11
CMP %y i & #:3)
EXTI *
TIMERO_CHO
CMP S HZERZIN TIMER2_CHO
HEs TIMERO OCPRE_CLR
TIMER2 OCPRE_CLR
CMP #iHi (rablsz
TIMERO BRKIN
il 2R

[i) [ 552 Ao RIS B A BEAST o
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11.3.3.

11.3.4.

11.3.5.

11.3.6.

S L AR

XF4E NIRRT, 1 LA DURE AN AR SR 2 R A7 (e BT, W1 A7 4% CMPx_CS iz
CMPxM[1:0] (T B HEAT % . 24 CMPXM[1:01 2'b 00 I, FLA s LAIZ AT R e R AN T A A
KB TAE, (225 CMPXM[1:014 2'b 11 I, P& LOS 47 5 FE st A Dy e RS A

B3 E I

N TG AR S PSRRI B, BT TR AR KR I D RE, I e B R AR A A
RAZHR AU AEL . 1% Zh e AT LAETE 5 2 5G]

Bl 11-2. HLEERR Ry
cvP_iP A

CMP_IM+Vpy
CMP_IM
CMP_IM-Vpyet

S F AR TR

FLEg 28 4 HIIR & %947 28 (CMPx_CS) it % & CMPXLK 7y 1 K T{#Y", CMPx_CS
FAEE, 8 CMPxLK £z, mie2e A ks, RAETE MCU EALH 4 ] LE L.

ELEES it

CMP %y 423 EXTI, EXTI £33 464 CMP #5200 5 1. lakix AN shag, Ay borsA: vh kel
=k, HTBHA R,
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11.4. CMP #F 7%
CMP ZE:Hhii-: 0x4001 001C
11.4.1. CMP EHIREFFE (CMPx_CS)
Huhb R #: 0x00
5 f74i: 0x0000 0000
LA AT REeiL T (32 460) Vi,
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘CMPOLKI CMPOOI CMPOHST[1:0] ICMPOPL‘ CMPOOSEL[2:0] ‘ 1R ‘ CMPOMSEL[2:0] CMPOM[1:0] ‘CMPOSW‘CMPOEN’
LI, 2K R
31:16 re DR FEEAE
15 CMPOLK CMPO 5 &4
ZAL A CMPO B3I 8oy R, A Rl @k B — ik, B RGE N
TEkR.
0: CMPx_CS[15:0] & n[#Ln] 5 AL
1: CMPx_CS[15:0] j& R ifi
14 CMP0OO CMPO i th
AR CMPO i HRE, & R .
0: IEMHF N SR T SO N,y A P
1. IEAH NG T SRS St B H R v T
13:12 CMPOHST[1:0] CMPO B i
AL TR HR K
00: iR
01: fKiR¥
10: AR
11: =R
11 CMPOPL CMPO % i #5 1
%A TP ] CMPO % AR
0: HHRIEMK
1: A
10:8 CMPOOSEL[2:0] CMPO % tH i #
AL T ] CMPO % H k% .
000: ik
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001: ERF#% 0 HibHAN
010: SEM 2% 0EiE 0 MR
011: SEMT#% 0 OCPRE_CLR fiiA
100: f*%
101: f*¥
110: JER 2% 2 J0IE 0 HAHHIK
111: EHF 4% 2 OCPRE_CLR %A\
VER: e R SR LU R S S, Bl E CMP, T & e i 25l

H.
7 e AR FFEALE
6:4 CMPOMSEL[2:0] CMPO_IM #g Nk #%

AL T1EFE CMPO [ A i CMPO_IM IS AR«
000: VReriNT /4

001: VRerinT /2

010: VrerinT *3/4

011: VReriNT

100: PA4

101: PAS5

110: PAO

111: PA2

3:2 CMPOM[1:0] CMPO
AT Tl CMPO )38 17458 2 LA R B 3 B RN D #E
00: fif / &xThie
01: i / HIhkE
10: fiLi# / {KIh#E
11: CH [ BKIhFE

1 CMPOSW CMPO J A5,
ZALF T H % CMPO IEAHI NG PAL 5 PA4 Z [AIff1%EH% .
0: JFRAEALERE
1. JFRAEAfERE

0 CMPOEN CMPO fiifig
0: CMPO 2%

fig
1: CMPO ffifig
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12.

12.1.

12.1.1.

12.1.2.

12.1.3.

BITAERE (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, 2403 88 TARELE AR 2
B T 10 58 B 2% 58 o 588 vy DU 1k 2.
WS E I ER 2 (FWDGT)

faj A

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 EERRIoR 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 .

TheeHR

ST T I E N S8t A — 8T A ds Al — N 12601 7] R itk it $ds . 275 F12-1. HVE
[ THE RS 2 HE R IISL T | VA 52 I 45 R D RE AR
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B 12-1. WLE 1M e BER

RAS: PUD

JRCAOK 5| His s
14/8-++1256

120718 P ey 45 fi7
THEEE

Pzt | EEREE Ll o 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
[FIER A /£0X00000FFF, FrLANE A NS e, A w HIEHERIA L. & I0{E— 2
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 R ATOT 1B 11 E I 48 Thae, AR AAE b A A6 T 5 I 2 4 B 30
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 SIAHX L 25 A7 2 K S AR « 4 Tlor 25 f7 48 (FWDGT_PSC) B
FRER LR (FWDGT_RLD) H i, FWDGT_STATZH1E A 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 .

121, BOLE T B R7E 40kHz (IRC40K) B [ &5 /NS KB i B BB

FUREN PSC2:01f &/NERT (ms) AR (ms)
RLD[11:0]=0x000 RLD[11:0]=0xFFF
1/4 000 0.025 409.525
1/8 001 0.025 819.025
1/16 010 0.025 1638.025
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- PSCI2:01f /N8R (ms) AR (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: HUPdT M freloadi® 2 5, T EALEI#E A\ 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

PHEF%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]
L IDE I, 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

G 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 PLEH
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
R T B LA T SRR A, SR TR A 2 AT AU BIPUDA #5350, SEHT
T W AR PR S, TEARRE R ST 2 AT LS FPUDERNE F (TEHEANE |
1A AT 7 S FEPUDEE ).

BEERFEFSR (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]
ALITRE 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 T 7 IFWDGT_CTL % 77 4% 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 ‘
ALRE 2 FR A
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 78 S5 #AEN, ZA E1, HEIFWDGT _RLD %17 28 AFfA{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

HOEHFR (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] ‘
REILI, 2R TiEA
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.

12.2.1.

12.2.2.

12.2.3.

BHOFRTIMER 2 (WWDGT)

{5iP]y

AT ER S (WWDGT) IR M o i b S 50K R geie . & DA T RE R 25918
Jei s TALIE T U B AW . THEUE A BIOX3FI &7 E R G R AL (CNT[B]MZHEO) .

FETH R THEUE IR B & D3 A SHE 1T, TS & A R A AL DI A4S
ST 1 DX 18] P SR TR o B 1 1000 5 I 38 E TR T BUEA 3 0x40, 237 A — MR AT R B b
s QR RE WK 27 AR A R

B [ E I 23 I o2 HTAPBLIN Bl T I 2K o B0 & 1400 58 I 8% 58 ) 1 75 EERS T I 1)
Wt

FE etk

B ARFETALE AT RN R
B CYEOETIAERS, ARSI = A
- MRS B OX3FI PR A B A 5
- TR E R T D S AR IER, SRS e AR S AL
B ORRATMEE T (EWD o BIIAGER ST, hriae, tFEUEIL 2 0x400) 27 A= kT
AT DAL B & VE [0 € I 38 7R R a0 NI B ki R 4k s T .

TheeHR

W VE T e 2 AE CHEWWDGT_CTLA 24 MWDGTENAZ B 1) , 1141 % $|0x3F
(FIRGEF=E KRG A7 (CNTB/ #4950) B 7R THEUEIA B D A 74 E 2 0T, FEFih2iasth
S BB HE AT

& 12-2. HOF 1M EnER

PCLK1/4096 T A R 50
11/2/4/8

v

WDGTEN >  7frigikit#ese ont _CNT[6]=0 o o4
\ CNT>WIN

I WIN | } A
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]¢k 8 7 Wk H 2 4 2 [A] i 55 K ) BRI 1) 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 H5 8 v] DURE S S A7, 13 DU E HLAth b fige 2R 4T BE DNt 2= 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 ) R
]
]
OX3F docmmmmeeee
]
]
T 4 >
CNT[6]=0 F=AE AL '
% CNT>WIN K, 5 WWDGT_CTL,
GlE—RE N
& OE I e 28 i S AR
tWWDGT = tPCLKl X 4’096 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

twwoor I B KAE MR /IMEE 5% 2 12-2. 7 72MHz (fPCLK1) A 7R A1 24 EEHT (-
& 12-2. 7 72MHz (fpcLc )i KIB KR /DB E

FAFRK PSC[1:0] 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 8t a] DI4kSE TAF. YWWDGT_HOLDAL#E BAK;, % HF 1405 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]
L IDE I, 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

PLISTIR, b2 i3 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

REHEHFSE (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
| s |
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
PR ‘ EWIF ‘
w
VALTRE Z W 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. SERFISF (RTC)

13.1. f&ifr

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 -

13.2. FERE

AL A T A S A I M

S PRI DRE: I8 I % T ks BE AR I Bk (50HZ 6 0Hz) e g v H DA E
B RHAED . JERL I B a /NN R AL Gl K AT A 20.95ppm) Skt AT H Ptk
i R A D REREAT WAL J i %

S A 8] F4 B ) T RE -

PAAN AT E B RS R AR AN

AT AR DR — AN 3R] 5 D i B o

T ) P T

- W%k O;

- IS

- R

B 5032fy (JL20°7Y) IR M A A, REAEE BN RAF S . AN F IR
I, %A A fr ek = AL
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13.3. TheeHEid
13.3.1. ZTER
[ 13-1. RTC Zi4tER]
arm-0 &4 AI:ARMD Alarm-0 Flag
RTC Alarm-0 34 - i e
%W*EE 512Hz _’\ i RS
1Hz RTC.CALIB >D RTC_OUT
RTC_REFIN RTC_ALARM
ck_spre
IRC40K . oo :Defaull 1Hz)
weraza] || B ] g | e | S,
LXTAL(32.768KH RRULSE (il = 128) (Bik= 256) EWWWETB% 77777 3
- BT
ess || Eoe
i
P TSF
RTC_TAMPO RTC_TAMPO HA AR
MRTCEAK ——> TPx
RTC_TAMPL RTC_TAMPL | st e
RTC HInffh:
BB
B RAF W
B 320K AT
B AERRTCH L IhE:
- B12Hz (BRiA T4 AiifE): RTC_OUT;
- 1Hz(BRINTIr HiE) : RTC_ OUT;
- AL E) ¢ RTC_OUT.
B EMRTCHIATIARE:
- BB HATI(RTC_TS);
- RAFEADN O(RTC_TAMPO);
- BRANFHEN 1(RTC_TAMP1);
- ZFEIE N RTC_REFIN(50 % 60Hz).
13.3.2. I B YR AT 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
VU o A N E R 7T RE
PR T3 B R B A S

fck_apre = H\C'I'](c)n% (X13-1)
_ f ck_apre _ f rtcclk
fok_spre = FACTOR 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
BEE Bl REASET RPN —FP

13.3.3. - e
MAPB AV MRTCH i %7 7 2sRTC_DATE. RTC_TIMEFRTC_SSHf, BPSHADH k 5E & 1
] 51 P A7 A8 A2 S H D 7547 2% BRINE I FBPSHAD N0, APB L2k 15 1] 51 H [T 2 A7 %% 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 .
ERE: £ BPSHAD=0F, izH%HF#(RTC_SS, RTC_TIME, RTC_DATE)fAPBIHT4f
[FIAI (f apb) W 201 2 /b & RTCH B AT (f rtcelk) LA
RGRNKG TN T A A7 48

13.3.4. A7 358 AT B R T L R B
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
ER: U FBERY Bl (RTC_ALRMXTD 7347 #% 1) MSKS=0), Affifr1E 217, RTC_PSC
FABFE T AE (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 AEE

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 AL 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 7 723 (RTC_TIME Ml RTC_DATE)F S#l4aHI HIiE, J+HiEid#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: WA LS W R BB H 27 725 (BPSHAD=0), #1FNiZifERSYNFA 4 B 1.

YCMbRERY H PR & 58 MG, 1 Zbr SR A H I E .

R
MWILSIH, AIHAMDSMAIRCE, RTCHELCA] DLSCREE A A T D fe .

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 BR
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.

BEECH P

% BPSHAD=0 I}, #tHHEFFR

MBPSHAD=0, M\ Far Fasit HIIME . BT FZPHLEIRIAAE, 5% 3 H D7/ 250 2 — A4
ALK APBLEZIN SR AR T 802 T RTCI AP SRR 745 . FEARMIEN T APBLEZ
i Bh AR A A B T RTC IR #h A% .

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

SEEC VR H DI TR A H A 25 17 8%

WP IRFMEAZE, A XAME 2 IEW T ;

WX PR A AAES, NAZ IR

B = WRIE AT LA 2 IER Y

RSYNF&E2ARTCI B IR B AL — k. FEIXI, §27 H D3 A7 a8 2 SRR SR 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
NI LR, A TS RFRSYNF 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}, tHGEF%

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 BDSRE 2 AT H 5 25 4728 A48 T TC 78 I NAT AT S5 45 S 3R (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

184



2

GigaDevice GD32E23x ﬂﬂ}ﬂiﬂﬂ‘
B AR 1]
TR H A R E R — Bk, SRR A N A E ST H R A7 A HE
W AR ERIREIE R R, A RAME B — B0 A .
13.3.7. RTC 8EAL
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 &f§EMERAMEZ 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 gk ik U R WA, RTCIBATH ZE & mT 3. Ft@Ed S 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 FACTOR_AMH, [FIFEEMIFACTOR_ARIME & M ThE .

R EMHBAIIR A, AL E RTC_SS H SSC 15 15 fi7(SSC[A5]) H-Hi ffiZ% L
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 =% #i Rl

RTCS i 82 H A — M3t mRTCH PR 1 715 . A TAEREX IUThAE, #5254 — MEXTT
LXTALF ¥ Sk AN S % 180 (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 B 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 IEAEIZ AT HHAMNE S I Bl R (FE3 ck_apre I KIS H] & Nk AH 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 .

R S A K I D) 68 2 AT (REFEN=1), {22 ® FACTOR_A A OX7F,
FACTOR_S 4 OXFF.

FEHUB N B AR HERS , S5 A I D REA 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 7 AR 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 E AR AME 27 A7 25 (RTC_HRFC) i i€ [ FEARTHE A AN EE Rl IRTCI 892 H , CMSK([8:
OlfzRE FFMOZIS11IRTCH £, IXFERTCHIINE i % [£1K487.1PPM.

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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[E] % FHCMSKAIFREQI, &A™ & #AIN & 7T LLiE B -511 B+512 N RTCH 47 B #. X Bk E L
0.954ppm 7 R T T , TN N -487. 1ppm 1/+488.5ppm .
BT PIEARME DN REIE RIS AT, 240 R A 20 S RS v A R

FREQIX512—CMSK
= X (1+
f cal f rteclk ( 2N +CMSK—FREQI><512)

(:X13-3)

W& N=20/19 /18 (32/16/8 F»)KeET [a] & 1.

% FACTOR_A < 3 B iee:

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 Frfk 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

R N=20/19 /18 (32/16/8 F»)KeEmT a] & 1.

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)
fFFILACE, CMSKIO)# i+ & 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 -
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BATHERE
MINITEAZ /20, A R, #A4FnT UE#HRTC_HRFC:
1). ZfFSCPFALEO;
2). H5—M¥HEFIRTC_HRFCH 17 2%;
3). 3/-ck_aprelf ¥ E I J5, HTIRSHE R BT AR AE R
13.3.11.  K[EERIhAE
A lEIERThBE HRTC_TSE MM, @ikt & TSENAL KA RE .
M RTC_TS & B A I 2 i 8] 8% 2 1 & A0, 208 B 55 08 0F A7 76 I 18] B 35 77 2%
(RTC_DTS/RTC_TTS/RTC_SSTS), [A]iF i [ bR & (TSF) ks AR B 1. S TRk B
fEREY A H(TSIE), R 4 —A il
i )L BT A7 28 NS RN TR B A 55 — IR R A 2 (TSF=0) idFH i Ta), 4 TSF=18,
I )R S A 2 e 5%
RTCHIERFE (L T — ARk ThaeRrtE, KRB NS B A R UH: ETPTS=1, HHEREAN
0 Th B 1R 42 N S [ Bt A S i T B 2 P A NV
ER: BUAFRDEHURI IR, i AR R AR, TSF & %EiR 2 4> ck_apre I E .
13.3.12. BRI

RTC_TAMPXE BT LA 2 NSl o BEf AN B, R RS Ay P il Sl P 7 e 3562 3209
A 2 5 T I B D IR T R P P A A 2

RTC & & 7% ( (RTC_BKPXx)

RTCH& D FAF 28 4T Voo & 8 . WFRFHUAE Qe i 5l 2R 88 AT RV EE A SR X S B 17 2% .
R Mg 26 2 NS E AR, XEHFARE . .

VIR BRI T RS

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.

RANFHHIR BB TRIER

fERETPTSAL, RELLAR AKEIN T REWE VRS I BR TG . WX B oL, M BR N F4E
B, TSFESHEN, RMR TR EEIhEE. SN ERNEAER, TR TPTSALAIE L
T, TPXFA7 B A7
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BNEAEAT I AL A T A
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
NFHM S EA NS BEAR S FIR KA. B G s T R HERE 7 2 Je R R ARSI Th &g
TESE IS BB G TR E BT G 3% Th g
HER: PC13 LMEAKIMSRERIE VDD HEJE#E S KSR AT LLIEAT .
BN AR Ay ] T B8 I T B ) EEL P AR IR X
MFLTAL A B 150 B OXORT , AR NS4 1% B P A AR 30, FLTA Yo se A 20 77 iE SR
FEIR (2, 4Bk 8).
2 DISPUHY 13 B K O(BRIME), R _Ehr P ST — UCRFERT TS RN, IXFE RN
FAF RSN I A VR R LAY . TS A B () AT DLE S PRCHA R B o B
7%, TR 7 A T K
B P AR I ASE 2 A R AR 2 1 4D e ] ) o A P P B ) o S T B SRRFE AR (FREQ),  BUFfE(E
TAE ARG I SE IR 2 6] BR A — AP 1T o
13.3.13.  KHER SR H
W COENS & E 1, RTC_OUTHE <t th SR i
M COSH ¥ B NO(ERINE) I H 5745 Tl 70 #i 2% (FACTOR_A) ¥ ANOX7Fi}, RTC_CALIB i F &
frice/ 64 RILERTCCLKIFIAT R N32.768KHz, RTC_CALIBXT R (4 i A512Hz. KA
TR RS, R4 RTC_CALIB# H 1 LT+
M COSHI X E N1, RTC_CALIBHIFEITEARN:
— frtcclk
frec_cativ = (FACTOR_A+1)x(FACTOR_S+1)
(X 13-5)
#RTCCLKA32.768KHz, W15 i #iids & EE, HB-ARTC_CALIBXS M )%t & 1Hz.
13.3.14.  [HshEH

M OSH& HIlAL ¥ 5 B ANO0x0LK), RTC_ALARME i TheEws H . XA ThRe¥ B #:40
RTC_STAT % A7 #% I ALRMXF(x=0) & .

RTC_CTL % 17 %8 " ft) OPOL A7 7] LA it B ALRMxF o7 BE 5 WTF A7 % IF i i bl v, BT otk
RTC_ALARMy4i H FELS-AG ] B AH B B AL AE AR I -
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13.3.15. RTCHHEAETH
R 13-1. HAHEEAEH
R R T REE LI 1B HiZBE A ik
AR AR =X & RTC ik
VR R R A I LXTALEL - -
2 IRCAOKEF T BL T 1 RTCIH B0/ N A/ (] 4
P 2 e LXTAL B, - .
AP IRCAOKIN o] BT RTCI /2 N ZE /1) B R 2
13.3.16. RTC Hit

FITA KIRTC P T e e B EXT I 1 25 o
W SRABRAE FIRT CIm b M N SR/ [k b b, 4% T T A SRR A -

1. WEIHEREXT S EXTI S| RTC [ N AR A1) W4, SAETE B2
T v A
2. FCEIHERE RTC MEMR N FA:/ TR 42 )5 o s
3. BLEIHMERE RTC [WEMZ N HAF/ES R E ) e -
& 13-2. HlrHEs
H T BHhr AL B H IR 1B R AR 3B AR
[T 0) ALRMOF |ALRMOIE Y Y(*) Y(*)
IS} [ K TSF TSIE Y Y(*) Y(*)
#A 0 TPOF TPIE Y Y(*) Y(*)
#A 1 TP1F TPIE Y Y(*) Y(*)

s Y RTCH 4R 2 LXTALEIRCAOKIN A % .
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13.4. RTC & fF#%

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]
AL/ £ ik
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. H#igs 7% (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

31 30 29 28 27 2 2 2 2 2 21 20 19 18 17 16
| T | 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] | wonr | MONU[3:0] | "E pavrio] | DAYU[3:0]
AL SR iR
31:24 TREd WARFF EALAE
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

0x1: Zfi—

é).>-<7: AHH
12 MONT Ar1A4ifE, LL BCD i XA
11:8 MONUI[3:0] AAMifE, L BCD 5 a0k
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.  #EHlFHFE (RTC_CTL)

fgshit: 0x08
RGN TR
HAMREAAE: 0x0000 0000

IR A A7 A
AT f A e 7 (32407) U 17
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| TRER | COEN | 0S[1:0] | OPOL | Ccos | 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 | e |ALRNM°E| R | cs |BPSHAD| REFEN | TSEG | R |
w w w w w w w w
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(ILVRE

ZHK

iR

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 E
0: KMt
1. fERERHES

i H IR B

AN FH SHe3%E R HE bR U
0x0: #:H] RTC_ALARM #ith
Ox1: Jii FHIH%h O b th

fii LR B A

AL K 5% RTC_ALARM #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. fHEHIH R 1Hz

LA I 5 A

AL DL I A RS . ORGSR E A I IR

Uk 1 /NI (A ] A2 4E)

M REAEZR RSO T, K w2 AN
0: BH M

1: (RS, Ao —A>

BN 1 /N (R R AR )

¥ R TG — AN /N

0: &AM

1: fE F—RECRm, KRN —A~/ N

I 1] 8 - B s
0: ZE a8 iy
1: o 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) 2D RE 1 E
0: ZEHIN Bk fE
1: i A BT g

193



2

GigaDevice GD32E23x ﬁﬁF?ﬂﬂ
10:9 e WR R R AL E
8 ALRMOEN [ &h O Thieflige
0: ZEFMEhThfe
1: JARms IR
7 e WR R R AL E
6 CS ERESY
0: 24 /NI
1: 12 /B
W BV ILIR ST E AN
5 BPSHAD IS A e
0: BEUWH PIMER BT H %57 8
1: EEEURH FIE R E B IEH %578
VER: 0 APBL BFEFRSTR /N T RTCCLK SR 7 f%, A0k N 1
4 REFEN S I BRI D e A
0: ZEFHZ I e I T e
1: BRSNS TR
R NREEVIGEALIRZSHEAT B N3 B FACTOR_S W2y OXO0FF
3 TSEG B T B 2 A2 205 ) i
0: T4 R I R S 25O Y
Lo BRI R A ) SR R
2:0 1R AR FFE AL
13.4.4. RAEFFEE (RTC_STAT)
fmfg k. 0x0C
R EA: AL INITM, INITEFIRSYNFAZ 8 B0, HAhfA TG,
HKUri A7 {E: 0x0000 0007
B8, B RTC_STAT[14: 8]4h
%A AT48 R g% (32 f0) i 1l
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| TRE | SCPF |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| R | TPIF | TPOF |TSOVRF| TSF | R |ALRMOF| INITM | INITF |RSYNF| YcMm | SOPF | R |ALR"§"°W
rc_w0 rc_w0 rc_wo rc_w0 rc_wo0 w r rc_wo r r r
BrIRLIR 2 Eiip)
31:17 R AR FFE A
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16

15
14

13

12

11

10:9

SCPF

3
TP1F

TPOF

TSOVRF

TSF

TRE

ALRMOF

INITM

INITF

RSYNF

YCM

SOPF

IR HEH AR S
FERZEANYIIAWREI 7] RTC_HRFC #EATHATF S HRAF, ZA BRI E 1. P IEL
MR EITIEPIATS, ZAEHEE 0.

WARFFEALE

RTC_TAMP1 H{fkr&

7E tamperl i NE R I ENZ N FAERS, AR 1 v LOEN AZAL RS O
sk

RTC_TAMPO {454
HTE tamper0 Fi N RIS I BN EAERT, ZA AR E 1. AT L@ Rz RS 0
Hei o

IR 0 147
IR TSF A E RO, 4R EI RE TP, 6 £ E R 1.
AT LU RS O R

IS [A) B EEA s i
2RI AN [ ER AR, A 2l B B 1o W LGB AR S 0 R ER.

WA R AL

Alarm0 KA Fr&
IUAE PR TR)/ H A R O e B AR Rl H HUCEC i, A il g E 1. v
VLIS A2 RS 0 SRIE R

HEARIIRALAE 2K
0: HHIEfTH
1. BEAWIIR MR CU BN (8 H AT 40, sk 11847

UL GHL AN AR

AL EEEE 1, HIR MRS T DL E H 3 %5 A7 S AT H o s o
0: HPiarf7as M Aas RE AN BE e

1: HPiarA7 8oy ses i (e T Aiscds

AR AR E

£ 2 /> RTCCLK F il E 1 — ik, [FIm &0 257 H P (el 52057 H 5
AR . WA (INITM), B AR EHE bR £ (SOPF) B 45 1L 5% T A A 8 i =0
(BPSHAD = 1)&iE&RRiZAr . iz a] LUB 45 0 155k

0: RTafrasAklEL

1. WTrHrachL

I E R E

A H LA A A E A 0 I AE A E 1
0: HPiARYIH L

1. Hpie&wiiait

WAL D RE A HltAr 2
0: BALERAERAT ikt
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1: BiriRiEHEd
2:1 e AR FER A
0 ALRMOWF Alarm0 B & 7] 5r &
B AT NEE ., ALRMOEN=O0 Itf, #ric alarm £&EA 5.,
0: AR & Alarm 21788k E
1. &N Alarm Z/E2REE
13.4.5. W48 (RTC_PSC)
et 0x10
KRG EN: Toem
KA E A4l : 0x007F OOFF
SR EFAR, (NEYHAIRES T L T SH#4/E
%A A A R R IZ T (32400) Vi ]
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ R ‘ FACTOR_A[6:0]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ 73+ l FACTOR_S[14:0]
LIS, £ FR iR
31:23 FREE DR FER A
22:16 FACTOR_A[6:0] ST A AL
ck_apre #i% = RTCCLK #iZ/(FACTOR_A+1)
15 seed AR FFE AL
14:0 FACTOR_S[14:0] EEA e EY
ck_spre #i% = ck_apre #iF/(FACTOR_S+1)
13.4.6. 4P 0 B [H] H B & 748 (RTC_ALRMOTD)
itk 0x1C
R BN RN
£ 2 A7 4. 0x0000 0000
BRI, (NEYGIRE T LI T SH#4E
1% A7 88 R AE4% 7 (324) Vj ]
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
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| MSKM | MNT[2:0] MNU[3:0] | MSKS | SCT[2:0] | SCU[3:0]
LI, LR i3

31 MSKD i) I A 355 i o7

0: ANBEillk H IR AL
1: Bl H IR A8

30 DOWS EWIEFE
0: Ut DAYU[3: 0] 183 HAME
1: B} DAYU[3: 0] fRRAEHL, BEE DAYT[1: 0E=E X

29:28 DAYT[1:0] HIf+4ifE, L BCD hu#% A7tk
27:24 DAYUI3:0] HAA A EURE BIR S, DL BCD il Ak
23 MSKH (T /IN B A7 3B AL

0: ANBEiz/NET iz
1: BRI

22 PM AM/PM #rE

0: AM X 24 /i)

1: PM
21:20 HRT[1:0] /N8, LA BCD RS 17 ik
19:16 HRU[3:0] INFAMAE, PL BCD B A7 fik
15 MSKM 17 3~ A8 3k 5 Wi o7

0: ANBRig s ALK
1: By s

14:12 MNT[2:0] SyehHi{E, LA BCD B alAEfik
11:8 MNU[3:0] S NiAE, LA BCD RS A7 %
7 MSKS Rz DAL P DA

0: ANFEllAb {5
1: BRI

6:4 SCT[2:0] e+, LA BCD B A7 ik

3:0 SCU[3:0] ApAIAE, LL BCD i 76k

13.4.7. BRI HRFFS (RTC_WPK)

sl 0x24
Hi{H: 0x0000 0000
%A AT A AR IE (32 A0) V7 i)
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ g
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ R WPK[7:0]
BLIALIR 2™ Ei7 %)
31:8 e DR FEE A
7:0 WPK]7:0] SISl ) X LiEN
13.4.8. T EFFE(RTC_SS)
fmFsHudl:  0x28
REEAE: HBPSHAD =0, 0x0000 0000,
MBPSHAD =1, JCi4mi,
%A A A R R IZ T (32400) i ]
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| e
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| SSCJ[15:0]
PLIALIR 2 Wik
31:16 1R W ARFF R AL
15:0 SSC[15:0] DRI
AR R T T B S M . PR /NEGER 2 Bl Tl ARG B
/NS 7> = (FACTOR_S-SSC)/(FACTOR_S+1)
13.4.9. BALIEHIF7ES: (RTC_SHIFTCTL)
gk  0x2C
REGEEN: M
FAn I S A7{E: 0x0000 0000
SHRIPEERE, NHSOPF=0, Z&Fen 5
2B AT R A (32 Ar) vy v
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| AlS | 1R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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| 18 | SFS[14:0]

BL/IBLIE, 2R Hid

31 A1S B —

0: TCRM
1: Bhn—F 2Rt H P
%A 5 SFS fi—i'effi /. BN —F 2] 24 rat .

30:15 R VIR AL

14:0 SFS[14:0] THENT —FD 1 — B[]
XA R 38 0 21 [R5 0o A B
A SFS B, T FEREAMIA & — IR A, B AR Bk 23 2R .
FEIR(FP) = SFS/ (FACTOR_S + 1)
2 ALS 1 SFS e i I, Wik iR al
PERT(F) = (1- (SFS/(FACTOR_S+1)))

HE: SALTERSIFERSYNF ALHEE 0.

13.4.10.  KF[HEEA} [B) &5 748 (RTC_TTS)

e Hitt:  0x30

H IR A fH: 0x0000 0000
RAEN: TR

MTSFHEEL, AL RIEsE H i [
T RTSFA7 tH 278 BRI 25 47 28

175 7708 W (32 ) Vi )

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| R | PM | HRT[1:0] | HRU[3:0]
r r r
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| e | MNT[2:0] MNU[3:0] | e | SCT[2:0] | SCU[3:0]
r r r r
ALITRE £ FR R
31:23 R DR FER A
22 PM AM/PM #rid
0: AM BY 24 /N i)
1: PM
21:20 HRT[1:0] /NBF AR, DL BCD % X AE i
19:16 HRUI[3:0] /NIANMLAE, LA BCD fBIER A7
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15 TRE W ARRFE S BLAE

14:12 MNT[2:0] srehHAifE, UL BCD i A%

11:8 MNUI3:0] IEANRLAE, DL BCD SRR TE M

7 TREd WARFF R ALAE

6:4 SCT[2:0] et t-ArfE, UL BCD BRI

3.0 SCU[3:0] e A, LA BCD i3 A2 fik

13.4.11. KREIEHM#FF2 (RTC_DTS)

e Hitt:  0x34

H IR A fH: 0x0000 0000
RGENL: TR

MTSFHEEL, ZALHKIdsEH b7 H
T PR T SFEAL 277 B M 75 47 2%

A A R AETL 7 (3210) Vi Al

a1 3 29 28 27 2 2 2 2 2 21 20 19 18 17 16
‘ e
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
‘ DOW[2:0] | wonr | MONU3:0] ) DAYTILO] DAYU[3:0]
LR £ ik
31:16 735 AR R BIAE
15:13 DOW/[2:0] B S
12 MONT Ar14ifE, Ll BCD i A7
11:8 MONU[3:0] AAifE, L BCD g 7 ik
7:6 TR AR EALAE
5:4 DAYT[1:0] H3+1i{E, LA BCD i X 7 ik
3:0 DAYU[3:0] HIAMIE, LA BCD i A7k

13.4.12. HEEBTHHFFSR (RTC_SSTS)

fmfsHihl:  0x38

F i E A: 0x0000 0000
RGHENL: TR

MTSFHEL, %47 Kid sk H i [a]
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TERTSFAL L& IH BRI T 17 48
AT Ay R B I% (32 ) U i)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| e
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| SSC[15:0]
LI, 2 FR R
31:16 e DR R AL
15:0 SSC[15:0] WRME
TSF B 1 W3 24 1 [F 25 o 80 B e
13.4.13. FfEEMERIMETFFEE (RTC_HRFC)
fmFeHidl:  0x3C
HAr = A7: 0x0000 0000
KRG EA: Tosem
BRI AT
%A AT A R A iE - (324r) Vi Il
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| 5
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| FREQI ICWNDB ICWND16| 1Red CMSK[8:0]
LI, 2K iR
31:16 FREE DR AL
15 FREQI RTC Sz i 488.5ppm
0: L
1: & 211 kP3G n—/~ RTCCLK ik
LTS CMSK fi—i#ffi . Wi A E 4R & 32.768KHz, 7F 32s KiHEE A
[, 4K RTCCLK M2 (512 * FREQI) - CMSK
14 CWNDS8 KH 8 FURSHE & I
0: TCESM
1: X 8 #hksvEE
WR: % CWND8=1, CMSK[1: 0] #4iwE# 00",
13 CWND16 KH 16 FERHEF A
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0: JoFgm
1: SRH 16 FhAs it A
VEE: 3 CWND16=1, CMSK[0] #4iEE0".

12:9 TRE IR R ALAE

8:0 CMSK][8:0] e JE # RTCCLK ik 5 e
1E 220 RTCCLK ikt p4 5% i 1 ik 4
UL TR T BE AT BABL 0.9537 ppm 43 38 % Sk BEA 1 Sl

13.4.14. BRAFHFH (RTC_TAMP)

fmfshl:  0x40
£ A: 0x0000 0000
R EN: TERIH

A7 58 T (3200) V7 1

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| fRE | PC15MDE | PC15VAL | PC14MDE | PC14VAL | 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 | 73 | TP1EG | TP1EN I TPIE | TPOEG | TPOEN |
w w w w w w w w w w
ATy AN N,
Br/hrigk B2y i Ei:pa
. = N AN
31:24 TR WA R R A
"
23 PC15MDE PC15 #ix

0: TR
1: R LXTAL 25H, agif| PCL5 s

22 PC15VAL PC15 1#
24 LXTAL 28 H PC15MDE=1 i}, PC15 % %A HiE

21 PC14MDE PC14 #i=
0: TR
1: WR LXTAL 25H, a&if PC14 HEdnse b

20 PC14VAL PC14 {H
24 LXTAL 28 H PC14MDE=1 i}, PC14 %0 HiE

19 PC13MDE PC13 &\
0: TCESM
1: M RTC & HIhaes A, PCL3 A Hd

18 PC13VAL PC13 {f 3k il £ H S RAE
PC13 % th ml &k
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17:16

15

14:13

12:11

10:8

6:5

TRE

DISPU

PRCHI[1:0]

FLT[1:0]

FREQ[2:0]

TPTS

TRE

TP1EG

0: PC13 JTiRfari

1: PC13 H#effifih

4 RTC i & M thfess A H PC13MDE=1 i
0: PC13%ii 0

1: PC13 it 1

IR R ALAE

RTC_TAMPx 2 A1
0: {HAEMHS RTC_TAMPx 5 I L ¥ b4 e BH I 76 SR AL Al AT 190 72 e
1. ZRW IR

RTC_TAMPX f TR 7t i (7]

AL B RGE TR UCRRE R R TR 7E FL 8]
0x0: 1/ RTC Hf%h

Ox1l: 24 RTC B4

0x2: 44 RTC H4h

0x3: 81 RTC K4

RTC_TAMPx i yE88i 50k &

AL RE T RN AR 2RI B AR MR R R SRR IR AL

0x0: FIAW AR N, T IRt B 358

Ox1: FIR-PREA MR NI . SRR 2 M RPN U R AR N A
0x2: FI ARk A N A FER) 4 N R PRHA N R B RN

0x3: FITHLRR BRI HELRAEE] 8 MR T IHA R A A

R
RN FA PRI (R AT

0x0: HFUCKAT [ 32768 1 RTCCLK(# RTCCLK=32.768KHz, 4% N 1Hz)
Ox1: HFUCKALEFE 16384 4~ RTCCLK(# RTCCLK=32.768KHz, 4% N 2Hz)
0x2: FUCKAL [ 8192 4~ RTCCLK(# RTCCLK=32.768KHz, 4% N 4Hz)
0x3: HEUCKFEE G 4096 4 RTCCLK(# RTCCLK=32.768KHz, #i%J}y 8Hz)
Ox4: FUCKALEFE 2048 4~ RTCCLK(# RTCCLK=32.768KHz, #% N 16Hz)
0x5: HEUCKAL [ 1024 4~ RTCCLK(# RTCCLK=32.768KHz, #% N 32Hz)
0x6: FUCKAL [ 512 4~ RTCCLK(# RTCCLK=32.768KHz, 4% N 64Hz)
OX7: HFJCKALERG 256 > RTCCLK(# RTCCLK=32.768KHz, #ji%}y 128Hz)

RN ZEAF I g P 1) 32K
0: Joim
1: kB AR, BIfE TSEN=0, TSF BN

AR R AL

TAMPL i N8 I A8 N AL ARG 0 A 4
WFAZ AR A F 1A BC(FLT =0):
0: IRl — MR NR I
1. FRERE — MR
ISR A b T B PR (FLT 1=0):
0: KH Pl R — MR IN
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1 &SPl — MR 2R 1
3 TP1EN Tamperl il ff gefr
0: Z5H Tamperl #:Z)fE
1: J8H Tamperl #lz)fe
2 TPIE AR AR # B 15
0: ZEFME N
1: Ja RN
1 TPOEG TAMPO %t N5 I AR N SR A 0 fid 2 1%
A RAZ NG AL T 19 A(FLT =0):
0: IR — AN H4E
1: NIl R — MRS
WA NAL I Ak T H P AR (FLT 1=0):
0: RH Tk — AN FH4E
1: B HSPlR — MRS
0 TPOEN Tamper0 FI{E Ref7
0: Z%FH TamperO #:iTfg
1: JBH Tamper0 #:Tfg
ER: SBIBNESERANS MR E 2T, MiZEN TPXEN fi.
13.4.15. [f%h 0 ERFFS (RTC_ALRMOSS)
fmFeHuhl:  Ox44
H A2 7. 0x0000 0000
KRG EN: Toem
AR, EALRMOEN=0EKINITM=1, ®]LAiATE #lE
%A AT Ay R Ae4% (32 £7) Vi Il
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| 1R I MSKSSCI[3:0] N
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| TRE I SSC[14:0]
VALVRE 2K R
31:28 3 DAURFR AL
27:24 MSKSSC[3:0] DAL 38D S A A7

Ox0:  JiF il B LAV 5 B o 24 i A H A 1S ] b (7 35 DG FE RO A, o) Bl > AE B — D

FIEIIZIE 1.

Ox1: SSC[O| A THITAIITHES, HoAdr 5 2 .
0x2: SSC[1: 0] AT ULED, oAy Z2ng.
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BAFAT RS A A7 s ArAT S EAE R AU T RR R A 2. BIERAR NS ELL TPXF

B1, REFFHIWEL. 2 FMC SRS DIRESE

GigaDevice GD32E23x ﬁﬁF?ﬂﬂ
0x3: SSC[2: 0] {7 FHFHFAIULAED, FoAhfr gl 2.
Ox4: SSC[3: 0] {7 FHFHFAIULAaD, FAhfr gl 2.
0x5: SSC[4: 0] {FHFHFAIULAED, FAhfr gl 2.
Ox6: SSC[5: 0] {iFHFHFIAIULAD, FoAhir gl 2.
0X7: SSC[6: 0] {irFHFHF[AIVLAED, FoAhr gl 2.
0x8: SSC[7: 0] {FHFHIIAINLAED, FoAhr gl 2.
0x9: SSC[8: 0] i FHFHIIAINLAD, FoAhir gk 2.
0x10: SSC[9: 0] i HFHSAUCEL, FHoAhfrwh 2.
Ox11: SSC[10: 0] firH TI[alULED, FHAthfrtk 20 .
0x12: SSC[11: 0] frH Ti[alULED, FHAthfr ik 20 .
0x13: SSC[12: 0] firH TI[alULED, FHAthfr ik 20 .
0x14: SSC[13: 0] fiAFHSIAICE, Al 2.
0x15: SSC[14: 0] i AFHSIAICE, FHAhfr k2% .
VR ERBT RS 5 15 AL(RTC_SS H 1744 1) SSC[A5])) WA ILAL »
23:15 e W EALE
14:0 SSC[14:0] LEkE NI Z I
ZAE N ERE, FF 5 RSB EaR IT .
VC RS ¥ MSKSSC £ 5l .
13.4.16. AR (RTC_BKPx) (x=0..4)
ffsidt:  0x50 #| 0x60
HIRE AL: 00000 0000
RAEN: T
B AT A RIL T (3240) Vi v
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| DATA[31:16]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| DATA[15:0]
AR B iR
31:0 DATA[31:0] €7

RN, XA A S R AL
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14.

EFFE (TIMER)

£ 14-1. ERE (TIMERX) 4 RAFhKA

ERTAS
pi=dingd ERER0 ERT2R 2 ERER 13 EREE 14 15/16 ERR5
e vt = A Lo A L2 JBA L3 EA L4 FA
iV e 16 iz 16 fir 16 fir 16 fir 16 fir 16 fir
Uk E 16 fir 16 A1 16 iz 16 fir 16 iz 16 fir
Mk, AT, Mk, AT,
7 HEm E RAmE HEm E HEm E
THEER i i H A HH H A H A
HESH ) X X ) ) X
R/ 4 4 1 2 1 0
HIEX
HANA ° " o ° ° »
FEX B[]
thabE A ® X X o o X
FAL R () ° X ° () ()
BRI aE o ° X X X X
E-NEHE () ° X ® X X
N ERERE 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% 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)

{5iP]y

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 -

T SUE R AR AT GRAE A, W AR B, HLAMESE A T DLOKEh HA R I 45
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 PR 8345 1 . FIORIAB EFIE B A1 73 e e J7 ) AL
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 5 30 2 AN E I 43
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 #5451 e g I 4 1) P A C B 4019
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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#iigs (i #ifd HTIMERX_PSC% 74 ) 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 SPAB0N 1 0, THEER R FE

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 B, XA ] LB ik B
SMC[2:0]50x7 [l i % & TRGS[2:0]50x0, Ox1, 0x2 H#0x3.
B SMC1=1b1 (HMHEIEMEIZC1), & 2Rk MBI 5| ETWE i .

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 PEET S 5 g r B, fi s 428 ) 9 A0 35 1008 W I B oK FE AN ETIUE 5 L FHE = A —
AN I kR A B T AR AR A

i BH I Sas

T4 ids vl L e i 28 A8 (CTIMER_CK)A %% 13165536 2 [8] AL = AE 40, 43505 1R
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 BEM 02323 2 i, HEERHN B

mer o [T HUUUUUUTTUL

CEN |
PSC value 0 X 2
Prescaler
shadow 0 2
Prescaler CNT 0 0>®Q QQ 2 QQ 2
PSC_CLK FLH_ | | |

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 & i 4Er, 1M EUE S50, AT
=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 i 001 /7 &, PSC=0/2 1 I 14-5. fa L i/ 301 /FE, ZEE1T8 22 TIMERX CAR
FIEARHIEY T — 251, 24 TIMERX_CAR=0x99 It , % 28 76 A [F 770 4 K 7 T HI4T 9
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A 14-4. [ L5t 7 E, PSC=0/2

tver_ck [ [}

CEN

=
E

\

E

E
RENE

Uyt

PSC=0
PSC_CLK

CNT_REG o @@

Update event (UPE)

Uyt
£€0.000.00000;

©

Update interrupt flag (UPIF) Hardware set_|
PSC =2
PSC_CLK | | | | | | | | l
CNT_REG . a YT
Update event (UPE) —
Update interrupt flag (UPIF) Harduare set & |4 Sofware clear

& 14-5. [ LS FE, EB/TIN 3R TIMERX_CAR #7483 H1H

mer o [T U UTUTUUUHUTL

CEN

PSC_CLK

ARSE =0
RS €€60600000000
Update event (UPE) _|
Update interrupt flag (UPIF) Rardware set — |

Auto-reload register 120 >< % :
change CAR Vaule

ARSE =1
CNTREG — n15 YuaXusugdarkuaXus)zd o X1 Xz X - XX oo X
Update event (UPE) _| _|_
Update interrupt flag (UPIF) Hardware set ~_ | & Sotware clear —_
Hardware set
Auto-reload register 120 99,

change CAR Vaule

Auto-reload shadow register 120 99
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e CTRE
TEIXFIARES, THEERAOTH BT M2 1/ N U8 THEEs B ahinEdE (2 XAETIMERXx_CARE /7
gy A N IESETHBE0. — BB RI0, B S E A S nERE TR T . A
B TEEZHE, E(TIMERX_CREP+1)K N jo /= A B d 4k, 73 WIAERR IR i B #0272 A
B AR AR R O, TIMERX CTLOZ 7 2% H i 1% 7 1142 1l A7 DIR R 1% 40 15 B Rk -

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 $m/F A&, PSC=0/2 %1 [ 14-7. [5] Fit- HF1/FH, FETH HXZE
TIMERx CAR ZFF#E4 Y T —2 1, 4 TIMERX_CAR=0x99 I, 8% /e A 7] 45
ERIAT N

& 14-6. it P&, PSC=0/2

TIMER_CK J_|_—|_
CEN ]
PSC=0
PSC_CLK

CNT_REG 5 66 2@6

Update event (UPE)

D000

\

=
J 85

EEEE

Update interrupt flag (UPIF)

PSC =2
PSC_CLK | A A R
CNT_REG ; ; T X o X % X =
Update event (UPE) ]
Update interrupt flag (UPIF) Hardware sec N |4~ Software clear
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& 14-7. RS FE, £B1T7HHEE 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

THEAS P U TR

FER IS O CT TR S B I NOTT AR 1A L v B B Shin i feL, S8JE fH1 F ik 20,
) ETH R A, e I A AR AE TS T B A S N E -1 R A B R 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 1748 HCAMKIE A 5% . BARGNYT 5% F14-8. 11 A i #2807 /7 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 # o F B 0 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 RIHUREATH AR 7 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&) SEIE

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 & 1 7] LL E # TIMERXx_CREP 77 £7 %% ' CREP ¥ {H I 7= 4E
— AT A

BE AR CREP (AL N — X EH FAFFRA £ % 24 CREP MIE &, Jf HitHds e
AR TR VR, SR S R R A B R R IR TS N CREP BT I AR 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
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B 14-9. PRIFEA T HEHRERRFE

TIMER_CK

Uyuruudrryrdririyrrrrd vy vy U

o [ITUTUTUHU T UuiviyuuyL
1000000C.000000000CC00.6000500CC00

LS

N

Underflow

Overflow

TIMERx_CREP = 0x0

[ < S
_—

-
-

.

UPIF

1

TIMERX_CREP = 0x1
UPIF

]
TT

TIMERXx_CREP = 0x2
UPIF

e

-

& 14-10. E[H E-HE MrEEEE S NP E

werc_JUTUUTUUTUUUUUUUUUvyuuryyuyuuy

psc_cik Uulrrriyrrriyuriryrrduu iy i
CNTREG 9 (KX XN KO XX XK K DN X9

Underflow

S8 |2

Overflow
TIMERX_CREP = 0x0

(O < o S o = e S o S o

TIMERX_CREP =0x1

UPIF _//—l‘/ _//—l‘/ _//—l‘/

TIMERXx_CREP =0x2

UPIF _//_l/ H"/
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& 14-11. £ PR T H R ERNFE

mwerce [IITUUUUTUTHUUTTHUTUUUUyUvyuuuuduuy

CEN

e [UTHUUUUHUTUUTUTUU Uy gy
SR 0,6/0.00060008600060000060060000

Underflow

Overflow
TIMERx_CREP = 0x0

- IF |‘/ IF |‘/ F |‘/ —//—l/ —//—l/ —//—| .:
TIMERx_CREP =0x1

UPIF _”—l‘/ _//—l'/ _//—l'/

TIMERx_CREP = 0x2

UPIF _ﬂ—l‘/ _//_|'/

NS Y LB R IE

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

B OEIER AR

A S N IR D RE VB TE & — D BRI e, R, A G St A . AR —
TUEPAS, — N IEEARPEL R, LI AN EE TS . WRAE S S B %

F1IA#, TIMERX_CHXCV#H A28 &gl S8 M pfE, R CHxIFAL#iE 1, #CHxIE=1]
FEAR B TE T

1412, BEBNFHIRFEE

BN SRR

bk [ oEEEE
co > &S AR
»D QD Q > -
CHOP&CHONP

menge [ [

hd hd N CIOFEQ CIOFED
EFHE R BRI BT R

i N | MRS o IS0 CIIFEO
T3 I e e
s T %E: /| (CHOVAL) o es ~ s

CHOIF CHOCAPPSC
CHOMS

K A T gk H le—— 1TI0
l—— 11
l— T2
le—— 113

. _CIOFED

Y

A

TIMERX_CC_INT
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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 G T BN IR E SR ARG T . ICEICT s, i a T NN FI 547
ARG fERF A, TIMERX_CHXCVAFfifi it # a5 e .

FoE A BRAT -

HF—3b: JEWEASAE (TIMERX_CHCTLOZ £ #& H CHXCAPFLT):
IR NS S GRS SR E, K E MM CHXCAPFLT.

Bk A% (TIMERx _CHCTL2%: 17 %% 1 CHXP/CHXNP)::

P B CHxP/CHXNPZL £ _FTH T B T T -

B=3. HIURLEE (TIMERX_CHCTLOZ 77 4% 1 CHXMS):
— H il i i B CHxMS it #% i A\ i 3R R, 2 20 i 0% 0@ 3 B B 7 O\ B K

(CHxMS!=0x0), ifj HTIMERX_CHxXCVZ& 1724 AR Fiak s .

B RS (TIMERX_DMAINTEN 7 7£ 2% 1 CHXIE #ICHXDEN):

EREARN. AT, AT LAZRAS H I ATDMATR K o
BhP:

iR WG SRR, TIMERX_CHxCV# Bt B A Bl tH 88 i, CHxIFALE .
WRCHXIFALE 291, NICHXOFAZ B 1. #RAETIMERX_DMAINTEN % 1743 - CHXIE AN
CHxDENIBCE, WA R W ATDMATE K2 42 H

HiFRfdise (TIMERX_CHCTL2% 17 % HCHXEN).

HEMAE: P& ECHXGH, £ H#%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, BiEMEHEBERE G B8 HREE, x=0,1,2)

OxCPRE

it EL B Ay A7 4 .
CHxXCV - CNT>CHXCV‘
» N g fe CHx_O
at | onT=crxoy | Mtk LR it A ) R O
s > > el CHxP ChixNp | CHX_ON
. CNT<CHXCV. CHxCOMCTL Dead-Time P CHXE CHXNE
it - o
Counter i
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& 14-14. BB HERJRE

O3CPRE

it LL BT A7 A
ooty > CNT>CHICV
N S /7’ it u
wt | onTecHacy. | it HBE L et ™| .o
a - p| RS —
e CNT<CH3cv_| CH3COMCTL CriaE

TR
Counter

A

B14-13. FEHH H R (#HH T A5 A, x=0,1,2) 1 [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) %A MRL T : OXxCPRESS 5= B FAH %, CHx_O/CHx_ON//4i 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

#OXCPREHIH AR (&) HF, MCHx Ot 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

4 CHO_OFICHO_ONIA] i 4 i i, CHO_OFICHO_ONIE A4 i 15 it it 5 TIMERx_CCHP
e M (ROS. 10S. POERIDTCFGE:AT) K.

TEIRIE G LT RS, TIMERXAT DAF= A s ik, A7, ik, FRalmd (R 402 ol 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 NEEE.
Pe B I S B, T A AR A

Bb: WERARE:

% EH CHXCOMSENA KT & i H LU 1 25 47455

¥ B CHXCOMCTLAL R AC B i th A CEL & M-I E AR PR D
W B CHXP/CHXNP A R IE 35 A R i T ple 5

B CHXEN{S i i -

FE=4. Wik CHXIE/CxCDEA L & 1 i/ DMAE R Af g
B0U35. Wi TIMERX_CARZHE 2 MITIMERX _CHXCV 27 17 23 it B 4 ) Eb A5 i 2
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TIMERX_CHXCV 1] LAFE 35 47 I AR 38 R T BA 22 ) 98 7 11 20 3%
BHB: W ECENLHRE T 4L,

FI14-15. =FF5H HEEEAT R T =M B 8 B E K HE T, 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 ‘ | |
| |
| |
| |
| |

4 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 & JHEH TIMERX_CARZF A #HE tRE, &2 LLHTIMERX_CHXCVZi fE#HE R . &
14-16. EAPWMAT/7/&5 7 T CAPW M i ik A e

CAPWMI)JE H1 i1 (2*TIMERx_CARZF A7 2448 thE , & 2 i (2*TIMERX_CHXCV 27 17 248
WiE. E14-17. CAPWMAT /7 AT 7~ T CAPWM K% Hi i 7 A 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} &

CAR

CHxVAL
0

PWM MODEO L
cxoutT L[ LT L LT L L1 L L L L L
PWM MODE1 = = | | AR
[<>%o 0 e S s e e Y e Y e e e Y e Y e Y e Y s Y s O
Interrupt signal |

CHXIF 41 4‘

& 14-17. CAPWM it &

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

WRE E14-13. FEHH HLRIRPE CGEH T HH 1788, x=0,1,2) s, MTIMERXH T4 H
VCHE b s R, AR IE 3 S 5 2 BT 27 A — AW A5 5 OXCPRE(S 5 (B E X HHER 15 5)
¥ B CHXCOMCTLAZ ] LLsE X OXxCPRE(E 528! . OXCPRE(E 54 & T2 A % tH ohee, 145,
% 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 FPWMAE 1 & OxCPRE [ 55 — Fhfar 257, ¢ B CHXCOMCTL A 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=0x041%0x057] LA Sz Il OXCPREAZ 5 [ 5& il %1 H Thhg . S LL S S hep &
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 TR, OxCPRE# i
K HSE . 2R —RE AR5k, OXCPRE(E 54 &M 34 M TIRA .

BEH 4 PWM

CHx_OFICHx_ON & — X} B #Mgiy tHiliE, XPHME S A BRI 2. TIMERXA MYikidiE, A
AW =8A AL EE. B S S CHx_O M CHx_ON & H — 41 2 ok v & -
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. HSHEEHIREAMI R

HiSH BHIRE
POEN| ROS | 10S | CHXEN [CHxNEN CHx_O CHx_ON
CHx_O / CHx_ON = LOW
0 0 CHx_O/CHx_ON #ith2s4E@
0 1 CHx_O/CHx_ONir i S R 25 ?):
0 B £ HET: CHXx_ O = CHxP, CHx _ON =
. o 1 L CHxXNP) ; 1RIEX =L Ep AR, FEFEX I 8] 2 )5

CHx_O =1SOx, CHx_ON =ISOxN ©)

CHx_O/CHx_ON#i i < IR 7«
B S H TR . CHx_O = CHxP, CHx_ON =

1 X X
CHxNP) ; WISRIEX = ARl Rk, X EZ G-
CHx_O =1SOx, CHx_ON = ISOxN
0 CHx_O/CHx_ON = LOW
CHx_O/CHx_ON4i Hi 25 fE
0 CHx_ON=OxCPRE®
CHx_O = LOW
1 Chx OMItAkEE ACHXNP
X il (0 2~ B
) - E CHx_ONi i i fit
1 0/1 0 CHx_O=OxCPRE®CHxP CHx_ON = LOW
CHx_Offi i ffi g CHx_ONi i 246t
1 CHx_ON=(!OxCPRE)®®
CHx_O=0OxCPRE®CHXxP
! CHx_ O i ffi e CraP
X ill} H
- : CHx_ON#i H &
1 0 0 CHx_O = CHxP CHx_ON = CHxNP
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A SH W HPRES
POEN| ROS | 10S | CHXEN |CHxXNEN CHx_O CHx_ON
CHx_O#i H ¢ IR A CHx_ONi 1 G IR A
! CHx_O = CHxP CHx_O=0OxCPRE@®CHXNP
CHx_O%i H ¢ IR AS CHx_ON¥%ir Hif# fi%
o CHx_O=OxCPRE®CHxP CHx_ON = CHxNP
CHx_Offii i ffi 5& CHx_ONfiy i 5 IR A
1 CHx_ON= (IOxCPRE) @
1 CHx_O:OfoREeiCbZHxP CHXNP
CHx_Ofir i fli g CHx_ ON# 6 i

REREN

(1) iHiZEBE: CHx_O/CHxX_ON firth 5% N5 | BT, 52 51 I FR 732 GPIO b T i i B 4% il
T bR Ry A m A s

(2)  HHKHARES: CHx_O/ CHx_ON #ith TE3Hi*F (CHx_O = 0 ®CHxP = CHxP) ;

(3 PEE WA IR E Y.

(4) @ ok,

(5) (JOxCPRE): OxCPRE {55 HIHAME S,

H4h PWM 5 AFEX i 8]

% B CHXENAICHXNEN X 1'b1 (I [E I, ¥ EPOENA1, FEXHHAB S HRE . DTCFGHIE &
T FE X W], FE X B (A 6 B T IE 3L AN B IE . FEXEE AT, iS5 %
TIMERX_CCHP# 1748

BEIX IS A R4 N, AR 7 38 T8 HARM R P ERAS 5 A 2[RI A R
TEPWMAEE0, 43@iExVCACE/F R AR (TIMERx T $i#¢=CHxVAL), OxCPRE&#. 7 &

14-18. ZFEIX AT 49T #0404 IRA R, CHx_OfF S 7EFEIX I ] Py M fi T, B FIBE X I ) it
JEA AR Ny E HSE, 1CHX_ON{E 5 2R R P . [FIRE, 7EBAL, J@Ex VTR FH IR E
(TIMERx 1| #(#5=CHxVAL), OxCPREfZ5#4i%50, CHx_Of55# 7 iljE=, CHx _ONfE%
TEZCIX I (8] N AT SRR AK FEF, FESEIX B[R] J5 478 Sy e P

B e ikum R R4, Blhn. anRAE X e KT 8 25 F CHx_ONME 5 19 5 &t
CHx_ONf{55—H N EME -
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r—-HH™=-———-"——-"----=-"=-" - - ---- - - -|&=-|="--"--""-\""=----{-"=-"=-=- |
| A B |
' CAR 4 op 4 - :
: CHXVAL S He N E H e M e M e M i M
| 0 : Lo |
| coRe 1L 1L LI 1|
I T T R |
| CHx_O SN B B [ [ 1 o
| s S D |
| CHx_ON | SN S [ o S
I - N A I
| e ‘ %ZN Al I
| Wit . FEIXHS 1] > ik o |
[ Wk 5 2 l
. = |
| CHx_O — |
I L E\FEIZE*J‘I’EH I
: CHx_ON ) -1l ] ] ] M :
| Deadtime |
e e e e |

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_CCHPZFZ2$ HIBRKPAL tk5E T v ik A
P

KA G IER, POENAL# B K, — E.POENfZ N0, CHx_OFICHx_ON ¥4t B ~F
TIMERxX_CTLAZ5 4728 1 AISOXAL ANSOXNAL v 5« WIERIOS=0, 2 i 2B s A e, 75 0
gy AT REA SR Ay o A EAN A B T IRADCIRES, SRS R X )= A 28 T, DAMETE
— BRI [A)JS IR B4 H i T EHISOXATISOXNAIE & o

RAEHIER, TIMERX_INTFR/Z2$IBRKIFAIE B 1. WHEBRKIE=1, w4,
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B 14-19. EERMNHIEMA (RREFER0 N, BliESHITA

BRKIN

OXCPRE
CHXEN: 1 CHxNEN:1 | CHx_O = 1S0x |
CHxP :0 CHxNP :0
ISOX = ~ISOXN CHx_ON ~150xN |
CHXEN: 1 CHXNEN:0 | CHx_O = 1S0x |
CHxP: 0 CHxNP :0
ISOX = ~ISOxN CHx_ON = TS0xN |

CHXEN: 1 CHxNEN: 0 CHx_O
CHxP :0 CHxNP :0
ISOx = ISOxXN CHx_ON

IERR RS EE

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, LA RACHFET, 5% LA[FIN 4 CIOFEOMICITFET, it % & SMC=0x01, 0x025,
OXO3N LB (f MR RIS . TS TR0 M OB ML an 2614-3. /A IE S iE iS40 T/
TR . IEAS PRI 3 0T LA E — AN 7 R PRI SR B, X R T B S 7EO R
H B INEAE 2 LT BRIk, F P D ZAE T B8 FF AR TH BT IC & TIMERX_CARZF AT 75 -

R 14-3. RRAIEZFMHSEXT BT

CIOFEQ CI1FE1
TR P

EF TR | BFA | TR
IEAZ PR 23 R0 CHFE1=1 RN s
SMC[2:0]=3'b001 CHFE1=0 EESENERN

IEAZ PR AR R 201 CIOFEO0=1 - - Mt AT

SMC [2:0]=3'b010 CIOFE0=0 - - RN

CIMFE1=1 ERN ) X X

IEA PR 22 CI1FE1=0 ) | ERN X X

SMC [2:0]=3’b011 CIOFEO0=1 X b ETF

CIOFE0=0 X X ERNEEES

R - BRI X mERATTRE. "0 AR, "1 AR
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& 14-20.78 IEAC BALSRHER 2 H CIOFEQ &M RARR TH 31T H

CIOFEO

CI1FE1l

TIMERX_CAR )]s

anres DAEEARERERRE

B 14-21 ZE EXX L8 2 H CIOFEO it AR 388478

CIOFEO

CI1FE1l

TIMERx_CAR o0

o e ZEEEEEEEREEE

B/RERBE NI
e R E I A SCRF R R AR IR IR LI DI RE, 12D RERT LLAIORIZHIBLDCHLHL

BI14-22. R fEBAEHAEBLDC LA #HE E i 23 AL n = . A&, BRATE
P ER 28 . TIMER inGER 2% (7] DL ge it 23 s E il LOE I 28 ) FHINE /RAZ RS =
BET.

EANESRMEIRARE S 5 TIMER_in 52 I 83 10 = BRA S 3R G1I — — XS ROERE, B8R AL IR
SN —ERBE RIS AT =B RAE S AT DL e 1 iR A B

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 o XA, TIMER infE i 28 FITIMER _outig i 88 R AR T — AN s it FELG, AT DAAR 4R 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% .
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S Ai{E: 0x0000 0000
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%A A A R BERL T (324r) Vi
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31:16 frE WARFF AL
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J R

A 200 B Oy U, ISR T BRI B LU M . S REAH R 1 AT
fras)e, 51 W Ara e e R U R A T
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S A{E: 0x0000 0000
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CH3VAL[15:0]
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31:16 fRE DR FER A

15:0 CH3VAL[15:0] JHAE 3P IR B L BUE
W 3L E O AR T, XL P T LIRS AR, AT AR
Rk,

2HTESMC B O AR, XA T R AN T s BB . (EREAR R TR
a8 e, T w7 S E R UCE W .

HAMNEE G EFSS (TIMERX_CCHP)
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ZAA RS R Eet T (3260 i
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rw w w rw 1'% w rw w
VAGRE T &R R
31:16 ] AR AL
15 POEN BT BT A R
ZALEE LR A 1:
-5 1 E54h
Uik OAEN=1, NI/ET—XEHFMRENE 1.
A BLF 5 33 0:
-5 0750

GBI NI C Y

R — AN EE R E AR, AR E T AR AR, (TIMERX_CHCTL2 #1F
#31 CHXEN, CHXNEN £2) , JFF/5 CHx_O HI CHx_ON #iih.

0: A% b ey i

1. fHEEI@IE S H

W& 124 CHxMS[1:0]=2"b00 I i% A 2L

14 OAEN B i R
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0: POEN Az Agefli 77 UE 1.
1. RAIERATR, T IREHERAER, POEN fH2HE 1
Az G 78 TIMERX_CCHP #7744 PROT [1:0] =00 i 4 Al &84

13 BRKP SRNIR 3
WAL E T HERIAE S BRKIN IR M.
0: A ikdir NI LA 4
1. HibEE N E A A

12 BRKEN SRR (YT
PO B 1 fERE IR SR CKM R RN -
0: ZEREA I-fA
1. e IERIA
A G 78 TIMERX_CCHP #7744 PROT [1:0] =00 I 4 Al &84

11 ROS BATRL N R PIRAS " e
29 POEN fif# 1 GEATEIRD , BOAIPT ARG S 1 KA Beid i (i A T bt HLIC
HNEHR) M CORHIRE” . BNE 14-2. HSHIEHIHI T HFIHE.
0: fth “OCHPRA” 2568, 4 CHXEN 33 CHXNEN {7 #iEZ, X RIEIE i
1: fth “ORHRAS” ffifE. 4 CHXEN B35 CHXNEN Aifis %, XSO A
HAZE TIMERX_CCHP #7748/ PROT [1:0]=10 5§ 11 I RAEHE H k.

10 10S 2R R OR AIRAS e
2 POEN fiigi 0 CERMERD , thhirf LIk B 1 RAFRRisE (A oAb Bl E
N BER) B OLHIRA” o BNE 14-2. HSHIEHIH T HF 2.
0: farth “PPRAE” 2568, 24 CHXEN F1 CHXNEN 3B S, St RIEiE A H
1: fd “RHPIRE” ffifE. A8 CHXEN F1 CHXNEN f7fIME, St ROEE i « 5%
HAZAE TIMERX_CCHP 2747281 PROT [1:0]=10 ¥ 11 B AN EE 4% 56 2 o

9:8 PROT[1:0] AN A A R AP R

RWALE LT 27 # 1S IR R

00: ZERefrRy i, TEMRY .

01: PROT #30 0. TIMERx_CTL1 ZrfF#sH ISOX/ISOXN £z, TIMERX_CCHP #F
17937 BRKEN/BRKP/OAEN/DTCFG 1B {f4.

10: PROT # 1. f# T PROT #:0 0 THIZAF 585 (R4, & TIMERX_CHCTL2
AAEARH CHXP/CHXNP £ (LA s ERE & vfi tH ) , TIMERX_CCHP #F
1957 ROS/OS i B {7,

11: PROT £l 2.. F T PROT # X 1 FTHWHEHR/S R I, ©F
TIMERx_CHCTLRO/1 ' CHXCOMCTL/ CHXCOMSEN £7 ({540 Sl B ie B A
A R,

RYGEAEIXPIN R AER S — X, —H TIMERX_CCHP ZAfE8$ i 5N, XMAHs
(SR
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7:0 DTCFGJ[7:0] HE DX B[]
DTCFG i MIFE I A A 5% FR G T
DTCFG[7:5] The duration of dead-time
3’b0xx DTCFG[7:0] * toTs_ck
3’b10x (64+ DTCFG[5:0]) * tors_ck *2
3'b110 (32+ DTCFGJ4:0]) * tors_ck *8
3'b111 (32+ DTCFG[4:0]) * tors_ck *16
e

1. tors_ck 7= DTS_CK BN, & TIMERX_CTLO Hi CKDIC[1:0]7E X.
2. A7 R TIMERX_CCHP Z#£4311) PROT [1:0]=00 K A &8

DMA BB #7748 (TIMERX_DMACFG)

Wik mFs: 0x48
HfifE: 0x0000 0000

A7 5 P 1 (3200) V7 1
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
e DMATC[4:0] R DMATA [4:0]
w w
AR B iR
31:14 fREE AR FFEALE
12:8 DMATC[4:0] DMAL 41

ZAIEE LT DMATT ] (325) TIMERX_DMATBZ/% 22 % En, n=(DMATC [4:0]
+1). DMATC [4:0] A 5'b0_0000 %] 5’b1_0001.

75 TR WAURFEE A
4:0 DMATA[4:0] DMAfL R a6 ik
ZAL I E X T DMA D 7] TIMERX_DMATB 5 77 2% (1 55 — AN kb o 2455 — kU5 1)

TIMERX_DMATB 2 A7 4% I, SRR U5 0] (0 38 /2 32 A2 38018 8 iy bk o 55 — 4k s il
TIMERX_DMATBH}, #iH GEEdhiiht+0x4) .

DMA RiZZM X &FF# (TIMERX_DMATB)
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HifH: 0x0000 0000
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‘ e

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ DMATB[15:0]
(WALR: 2R iR
31:16 e WARFFE A
15:0 DMATB[15:0] DMAR LGt

XA FASIEEEST, A GG 2 GRIAHIE+E R 4D ik EE N )
TSI o AR 5, JEE V0FIDMATC.

Bt B %4 778% (TIMERx_CFG)

Huhibfm#%: OxFC
S Ai{E: 0x0000 0000

=

@A A R AETL 7 (32150) Vi Al
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| s |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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w w
AR B iR
31:2 fREE AR FER AL
1 CHVSEL AR LR A A7 AR B AL
AT HH 5 1B 0.

1: 45 NHERICEF A A E S FAF o ST EAR SRR, 5ABRIETERL
0: Joibmi.

0 OUTSEL i A L PR AL
BT 3R 5 1810
1: WRPOENNISI0SALHEIN0, M4 H T
0: JGREMA
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14.2.

14.2.1.

14.2.2.

14.2.3.

HEH B2 L0 (TIMERX, x=2)

{5iP]y

B ERZL0 (TIMER2) R4IHEER 2%, HREMARIR, MHtbi, FEAEPWMESEHIH
HUAT YA B . 38 FH e I B LOTH B 2160 LA 5t 5 is.

I E R SRLOE AT G AR, T A RO TH KL, AN T DASK B He At e I 25
ST I 48 A58 I 8 2 T2 AH LT, (B E AT T 380 T AR R 20 A — i JE B — A S KA S I s

FERHE

MIBTEH: 4

THEER e s 166,

BT E: RIS B, PR, SRR, AMERARA
EZ i S v [ ot O LT A G SRS o€
IEAS PR AR 45 1 P RIB BRI Bl A 43 Wi e 75 1a) A
BRI R AR AL )

A GMREII T A ES . 1647, I84T I AT DLRE AL s
FEAMEEFECE: AR, Wl B, TR PWMALL, Bk
Hzh E ke IR s

il L MIDMATE K SRS fF, Mok SE,  HeBUA SRSt
ZANE I 25 5 BEAEAT — N N 2T LR N S 3 2 AN € N 4
S8 IR 4% (10 [F) 25 0 VIR A% 3R 1) 5 IR 4 AE 5] — AN b SR 2R 4
JE I 38 - R

ZHHER

FI14-31. JF/H E R 5L 0L HE AR AL 1 38 FH e I 2 LOM Py 40 5
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&l 14-31. JEF 3% L0 SHEE
CHOJNT
Cclo
- - @) &g ) i 4
N r’—FC ks i FUM
T
CH3_IN I : T
ITIo
s AN
ITI3
CK_TIMER *¢ YYYY e —r{ TIMERX_CHxCV
[ R RN T | fih AL FL ;'_I
A
*&’m_@& N PSC_CLK
G e TS B Y OMA REQIACK
SPAN -
en—> T > T . < TR cro
T owagdgi |||  Tmence
| -t - TIMERX_CH3
TIMERX_TRGO Emggi{g
e } <7 -
U - TEH L
e HAEBE N CHo_O
5 —— HeBetiat, PWMN S AR 4
e Trgger | AT ACAAITE BB i, AR, B | o o
CapiCom i L 5 A R ) B
—® cH2 0
—® cH3 0
T
T
]
b N
14.2.4. TheE UL

i BHIRAC B

T 5 I 2R LO AT LA P RS B JECK_TIMER, k% 2 HSMC (TIMERx_SMCFG 7 /7 43 fi2[2:0])
LA E PR B

B SMCJ[2:0]=3'b000, 7E I &1k +E N ER I e (42 FIRCURR I CK_TIMER)

WIRSMCI[2:0]=3'b000, BRI\ FHRIK S 1128 T 7 3ids (142 N 21 )R CK_TIMER. 4CENE
£z, CK_TIMERZ L Fil/r4iiss (Fis i i TIMERX _PSC#fEastfi) r“4:PSC_CLK.

XA, KSR Sgs T AU TIMER_CKE: T3k TRCUBLH ICK_TIMER.

WK TIMERX_SMCFG % /7 %5 fISMC[2:0]% & N0x1. 0x2. Ox3F10X7, 153 #7 a gk H A i b
JE(HTIMERX_SMCFG 2777 2% (I TRGS[2:0][X #3565 ) 3k 5, 7E F i . 24SMCH % B A
Ox4. OX5HI0x6, i1Hrgs i Hias it ahik t i #BI 2 CK_TIMERIK S .
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B 14-32. PERIBHSON 1 I, THEERKIR R 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
3 ] LE it 13 B SMC[2:0] 4 Ox7 [F] B} ¥ B TRGS[2:0] y0x4, 0x55k0x63K & . Clx =2
TIMERX_Clxiith i £ 5 i i 25 KA S5 I 5

T B 28 T 43 451 98t 1T DLAE PN 350 Ml 2 A S ITIO/M/2/3 11 b FH Vs i % ax Fhoie X aT DL i % B
SMCJ2:0]90x7 [ % & TRGS[2:0]50x0, 0x1, 0x2 Hi#0x3.
B SMC1=1b1 (AMBEHEpiE1), &N 2k BA RN ] IETIE o i 4

T HES T AR T ALE SR 5 B ETIR &S B TR BT BevR vk 2. ax Aot xUnT Bld id i 8
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 PEET S 5 g r B, fi s 428 ) 9 A0 35 1008 W I B oK FE AN ETIUE 5 L FHE = A —
AN I kR A B T AR AR A

i BH I Sas

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 %. 4 R B2 W S 75 A7 2 TIMERX_PSCHs ], IX AN 7547 4%
WM, CREW BT AR . BT S8 S 5 — O S 2RI R
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& 14-33. 24 PSC M 0 ZZ| 2 if, HHEBRKEFE

mer o [T HUUUUUUTTUL

CEN ]
PSC value 0 X 2
Prescaler
shadow 0 2
Prescaler CNT 0 0>®Q QQ 2 QQ 2
scok [ JUHUL 1 | |

CNT_REG 94 @@ 9@>@X 0 1 2

UPG

Reload Pulse

TS ) bt

FERXMBE, THEERTHEOT R ) B THECER NOTT AR ) SR BB A s in e (2
MAETIMERX_CAR%Z A7 a1, — HH s TR B s, & 3B MOJTha 1 ik HoFrE
bR fE ) BRI A, TIMERX_CTLOZR A7 4% Hh (K T80T e 42 4 67 DIR R 1248 ¢ B A0

MAITIMERX_ SWEVGH A4 HIUPGHL B 1R W & i S 4ErT, 1M EUE SIS0, AT
=k

WRTIMERX_CTLOZ A7 # JUPDISE 1, 2% 1158 37 S 4 .
YRR, AR TR QM Ao ERA AR, W MA ) #RRHE EH

& 14-34. f5 F 33047 /F K, PSC=0/2 1 [ 14-35. /iy L i $thf /F B, HEETH HZE
TIMERx CAR ZF7ZF#ZpIMEY H T —61F, 24 TIMERX_CAR=0x99 i, 14#% /5 A [F] i 4 43
B AT .
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A 14-34. [ L%t FE, PSC=0/2

mver_ck [T LT

Uyt

CEN

PSC=0
PSC_CLK

CNT_REG o

(X%

©

\

E

E
RENE

Update event (UPE)

Uyt

Update interrupt flag (UPIF)

Hardware se\

PSC=2

PSC_CLK |

CNT_REG % o7

Update event (UPE)

Update interrupt flag (UPIF)

Hardware set\ |A’ Software clear

&l 14-35. [ E3HEUN PR, BT EZ TIMERX_CAR FF/8HIME

mver o [ [T U U

QNS REpERARREpE

CEN

_uuud

PSC_CLK

i CNT_REG o X 05X oeX o7 se) oo

Update event (UPE)

JUINNER R REREREE

00000000
—

Update interrupt flag (UPIF) Rardware set — |

Auto-reload register

ARSE =1

Update event (UPE)

120 >< 99
change CAR Vaule

CNT_REG 13 @@@@@@ 12 QGQ.@ 9

&

=

Update interrupt flag (UPIF)

Hardware set ~al |A’ Software clear

/

Hardware set

Auto-reload register 120 99,

change CAR Vaule

Auto-reload shadow register

120 99
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TR A TR

TEIXFIARES, THEERAOTH BT M2 1/ N U8 THEEs B ahinEdE (2 XAETIMERXx_CARE /7
b)) A REST R0, — BRI A0, R e B A S nE A T O A TR
HE. R FiFHEd, TIMERX_CTLOZ 77 &% b i i+ %7 [m) 4% 1 A7 DIR N 1% 4 1% B Rl o

MIAI TIMERX_ SWEVGH A7 23 MUPGHL B 1R W & B Hr -, 1 BUE S8 v1iaie A 8 30
WA, FFrEEE R

R TIMERX_CTLOR 78 UPDISE 1, 2% 15 5 k.
MRAETEHEMN, A THARS (M HahERTARR, T aAes) Ak .

B 14-36. /7 Fif $#41/7 /A, PSC=0/2 A1 [ 14-37. ] Fif (1 /F B, #5170 2
TIMERx CAR #7788(8% th T — S5, 4 TIMERX_CAR=0x99 i, {1438 ¢E /R [ o 471 %
THIAT AN

& 14-36. A it &, PSC=0/2

merek _[UUUUHUUUUUUUUULL
CEN  __ |
PSC=0
rsce UL UHUUUUULTUUUL
CNT_REG 2006000060000
Update evert (UPE) [
Update interrupt flag (UPIF) i
PSC =2
PSC_CLK I A O
CNT_REG . 5 L X o] X e X s
Update event (UPE) |
Update interrupt flag (UPIF) rorowar s 4] Ja sotwae e
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& 14-37. A T8 FE, EB1TR 5 TIMERX_CAR S 733 E

wer o< [ [ITUUUUHUUUUUTUUL

CEN

PSC_CLK

ARSE =0
CNTREG s Xa X3 2K XXX KN EX K K2
Update event (UPE) _|
Update interrupt flag (UPIF) Hardware set ~ |

o N
Auto-reload register 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

THEAS P U TR

FEP g SR, TR S B I O TR T 8RB s s, AR5 R TR 0. 1)
Eb A, AT R AR T R CEBTNEE- 1) P A B R oo
A, SE I SR T Bt v A IR AN TR AR R R B U, TIMERX_CTLO
ARSI BT AERIAL DIR Rk, R8T IO .

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_CTLOZ 17 %% " CAMMIME 3¢ . BARYN T 2 F14-38. 1% i S5 it S0 5801 /F 15

IR TIMERX_CTLOZF A7 45 IUPDISE 1, 2% 1158 5 Fi 4.
YRATEHEAR, AT GIEEE B EHEFAR, WO MEAE MR E.

B 14-38. 41 i F o A /F A G T 5B, % TIMERx_CAR=0x99,
TIMERx_PSC=0x0 i}, 13847 A4.
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& 14-38. G FB A TH A B P B

TIMER_CK —|_

Uy

i

i

=
A

CHxIF N

A

A

A Hardware set

/ Software clear

UUUuuuuuL
CEN
PSC_CLK UyUL LUy
o MOOOOOOEEECEACOOOEHHEE
Underflow ] ]
Overflow _| _I
UPIE ~ H’;/ \H/7| \_//7| \H ;|
CHxCV=2 >< 2 1 ><
TIMERx_CTLO CAM = 2'b11
S e B B no B
TIMERXx_CTLO CAM = 2'b10 (upcount only)
CHxIF ~a f;l ™ f;
TIMERXx_CTLO CAM = 2'b10 (downcount only )

SN IRA H LOBRE

JHI 7 I 5 LOF A7 DU NSt 37 1) SEE P T4 e A\ i b A 2 15 DL » I TE 0 Bl 58— A

1
BRI AR A A L, B DM GL, S TER ] A 2

B OEIER AR

e

IR RE R VEIEIE N R — NIRRT, 0K, BB, HEE. MARERE MU IER
A, —AMEE ARV, VEAT I AN — AN TE T A o W SRR 51 A Ik B U,
TIMERxX_CHXCV #7174 2 A B0 4ui e, [FIRFCHxIFAI 1, WRCHXIE = 1= 4:
JEIE T

265



2

GigaDevice

GD32E23x H FFiit

&l 14-39. EEM A\ FHIREHE

___ RETES
REs [ TR
> &SR

BT
CHOP&CHONP

CI0

wenge [ [

Y
O
Q
'
o
o)
Y

TR %

CIOFEO CIOFED
AN ETHE T R

W sol [

il 1% ) CILFEO
T & /| (CHOVAL)

o e e
TS

CHOIF CHOCAPPSC

SR 1 HL A A drbr e —— 1TI0

[— ITI1

Y

A

__ TIMERX_CC_INT

[ ITI2
[— ITI3

CIOFED

WE W ONME 5 CIx B W R ik £, — B2 TIMERX CHx {5 5, 5 — # £
TIMERx_CHO,TIMERx_CH1 fI TIMERx_CH2 5% 8k 2 J& (I {5 5 . iE 1 # A\ 15 5 Clx 5t #
TIMER_CK(E 5 [F25, 24 5 &1 B IR 8 RAE , 7= e — M IE IS S 5 o i v R R 25

A AR BAG I _E TR B N M. 8 T B CHXPs 848 ] L THS B RS . i E CHXMS,
LR HAEIENRAGS, NEMEES. REICH M, HEE T MNEME4T
A ANE R R R, CHXVALLEf# TR 1 .

o E L BRATT -

Bk JEBRE (TIMERX_CHCTLOZ 17 %% 1 CHXCAPFLT ):
MR NAG S FIERGE S E, FCEAAMFCHXCAPFLT,

B/, Wk (TIMERX_CHCTL2Z 4728 CHxXP):
fit & CHxPi& 5 b AR aE TR .

B=3. HPUELERE (TIMERX_CHCTLOZ 7 2% CHXMS):
— B i fid B CHxMS iE # % A\ il SRR, 0 200 B R 38 18 A B 7 O\ B Q
(CHxMS!=0x0), i HTIMERx_CHxCV % 7 8 AN fE 5

B/ hWEE: (TIMERX_DMAINTENZ: #7488 1CHXIE #1 CHXDEN):
FREAH R T, AT LASRTS S I FIDMATE K .

BHPB: WHIKMEEE (TIMERX_CHCTL2Z 7 2 CHXEN).

FER. YIS S KRR, TIMERX_CHxXCVH 4 B RS RT B2 E, CHXIF NE1.
WIRCHXIFAL 4 N1, NICHXOFfAZE 1. ARIETIMERX_DMAINTEN 7547 2% 1 CHXIE
CHxDENECE , AHN ) B FIDMATE R & 4l 3 H o

HEMSE: WABECHXGH, 2 EZ/EPRHDMAL K.
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i N AR AR SR T ORI ETIMERX_CHx S I EA5 5 (KRB 58 B2 B, — DNPWMBEES:
#ICI0. M ETIMERX_CHCTLOZ A7} "CHOMS /H2'b01, £l i 0f i #1455 N CIO ik &
IR SR BEETIMERX_CHCTLO% #7451 CHIMS 92’010, & FF il 14 3R 15 5 N CI0 I %
BRI TR BCE OV R AR, RO TR EAL. TIMERX_CHOCV 75 f7 85Il &
PWMFEHIME, TIMERx_CH1CV 2 /7 4l #PWM 5 %3 LU fH .

W EiE T P T e

A 14-40. BiEBHHEEA (x=0,1,2,3)

OxCPRE
i LA AR A
e ] e / Bt A
o CNT=CHXCV_ Linfa s drE ki | g | oo
Mg & CNT<Cchv: CHXCOMCTL i ggi;
e

£14-40. FEHHHREFE (x=0,1,2,3) 1 T R RZ H B g . @it {55 CHx_O
HOxCPREfG 'S (H1HENEERHHEEES) FIRAZMAWT: OXCPRE(E 5 & HFH L,
CHx_OF% i 1% 5 OXCPRE(S 5, CHXPA fICHXER 5 5¢ CELA KL% WL.TIMERX_CHCTL2
FAER PRI . B, 4P E CHxP=0 (CHx_OWH A, 5OxCPRE#H )1 MR .
CHxE=1 (CHx_O%uHifiifig) H:

#OXCPREfIH AR (&) #F, WCHx Ot A2 () HF;

#OXCPRE#fi L2 (%) P, MICHx_O%ithJisk (k) H-F.

TEIRIE G LT RE, TIMERXAT DAF= A i fikot, A7, ik, FRalmd (R 452 T 4%
TR 24— B TE Y CHXCV ar 47248 5 TH S I (E UL AC Y, R4 CHXCOMCTLIIEL S , 1X A
T (P % H T DARE B ST, AR HSP RO R . T RS I S5 CHXCV 77 A7 45 IR EL UL i
B, CHxIFA#E1, WHRCHXIE = 144, a5 CxCDE=11]2:7=4:DMAI# K

Fo B A BRATT -

F—F: WEILE:
Pic B 5 I RS AR, TR AR B A%

B AR E:
¥ B CHXCOMSEN/ 3K Fiet # iy tH Fb 58 7 25 A7 4 5
¥ B CHXCOMCTLAZ R AT B i A 20 CEL v P/ AR P S 7 )
Ve B CHXP AR A R ST 1R A 5
¥ B CHXENTE RS H

B = 1B CHXIE/CXxCDEANLAL &  Wr/DMAIE R i it .

B0 B TIMERX_CARZ 72 MITIMERX_CHXCV 27 17 2% i B it HL 4] 3
CHXVALT] LAFEIZ AT I AR5 A% i 39 22 () 3807 11 5028

BHE: W ECENAEREE I %,

F14-41. =FH HEREAR R T =i Hiia: <SP B8 H 7, CAR=0x63,

267



2

GigaDevice

GD32E23x H FFiit

CHxVAL=0x3.

B 14-41. =FidaH BN

e _[[TUTUTUTUTU U Uy

CEN

ot res o KX D@ EOEEEEEEEEEEEEEEEEE

Overflow

| |
I I
| |
| |
match toggle \ \
I I

OxCPRE

match set :

OxCPRE

OxCPRE

|
|
|
|
match clear ‘ |
|
|
|
|

4 PWM ThEs

EPWM % 45  F (PWM# £ 0 /2 it B CHXCOMCTL A 3'b110, PWMA X1 2 it &
CHxCOMCTL A3'b111), iEiEHRIETIMERX_CARZ 1723 FITIMERX_CHXCV #7728 18, %t
PWMIKF .

HRAR RO, FRATRT A AP AWM : EAPWMQZLTS %t 55 PWM) FICAPWM(H 93t 5%
PWM).

EAPWMI & JHH TIMERX_CARZF A #H{E o€, 72 LLHTIMERX_CHXCVZi fE#HE ke . &
14-42. EAPWMAY/ZEEE. 7 T EAPW MR H I A b

CAPWMIH JE A H (2*TIMERX_CARZFfE#3 M) ¥ 5E , 525 Eb 1 (2*TIMERX_CHXCV #4723 48D
WiE. F&14-43. CAPWMAT/FEE 7~ T CAPWM K% Hi i 7 A0 o i

e EitEE R T, PWMELR O N (CHXCOMCTL=3'b110), IR TIMERX_CHxXCV %717 %8 it {f
KT TIMERXx CARZF fr 4 M, @EMHB —HNLMHEF; PWME 1T
(CHXCOMCTL=3'b111), WIRTIMERX_CHxCV 7 {7 %% [{1E KT TIMERx_CARZ 745 [{I1E, 18
e — EAAE RCET.
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& 14-42. EAPWM B} F &

CAR

CHxVAL
0

PWM MODEO

PWM MODE1

Interrupt signal

exour L [T L T L T L I L T L T

cxouT LT LT LT L L

CHXxIF ‘

14-43. CAPWM B} &

PWM MODEOQO

CAR — - - - ‘
CHXVAL | =~ L
0

Cx OUT

PWM MODE1

Cx OUT

Interrupt signal
CAM=2'b01 down only | :

CAM=2'b10 up only

CAM=2'b11 up/down ! !

CHxIF |

BEMHEEES

W5 14-40. i H HEERE (x=0,1,2,3) Fin, STIMERXH T4 B ULE LB T, 78

W HEES 2R e — AP A{E SOXxCPREE S (EExHHMEEES). BE
CHXCOMCTLA7 7] LA 5E Y. OXCPREfZ 5257, MTIMERXH T#i L LA A T, WE

CHXCOMCTLA AT LL g X OXCPRE(E 5 (B x4 H HE% 5 5)

KA1, OXCPRE(Z SH & THKA

Ffm i Thie, 45, &% ECHXCOMCTL=0x00m] LI Fah H P % B CHXCOMCTL=0x01#]
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LU OXCPRE(E 5 % B e H ;% B CHxCOMCTL=0x027] LL¥4OxCPRE/E 5 % B J K H 5
% B CHXCOMCTL=0x03, 7£ it %24 A TIMERX_CHxXCV 2 77 24 UM UCBC I, ] DABR S50 S

-1

o

PWM#H 0 FTPWMAE 1 & OxCPRE [ 55 — Fh it 257, ¢ B CHXCOMCTL A 3 5 0x06 5§,
0x07 7] AL & PWMAETO/PWMAR 01 . fEIX L, RIE T EEHE A TIMERX_CHXCVE AT
AR AU THETT I, OXCPREfE 5 AR i, BARGNT TR, 1ESH NI .

% B CHxCOMCTL=0x041%0x057] LA Sz Il OXCPREAZ 5 [ 5& il %1 H Thhg . S LL S S hep &
P AR B oA B ROIRAS, AT TIMERX_CHXCV [RAE Al B 1 2 18] ) b 45
x.

% EH CHXCOMCEN=1, Y HA/MBETISI IG5 =& METIFP{E 5 N m H T, OxCPRE#
EHAE . 2R —REHFHAE 25k, OXCPRE(E 54 £ 31H M IR .

IERR RS A%
5% IEX E 545

BI/RMERBABEOTIRE
5% BN IBAF L Y BE

E-NEH

2% - N EH.

Bk
% BIRIPRA

SE I AR HE

ERF5R DMA R

JE I 25 DMARE 22 F5 i ik DMARSHFC B e I 35 27 A7 4% o A PN R E I 25 DMABR UAH DG 1 77
17#%: TIMERx_DMACFGAHITIMERX_DMATB. AZ5ifdi fEAH N [IDMAIE KA, — L8 v i =
A4 AT LA DMATE R . i sk &2, TIMERXS45DMAK %1 K . DMARL B iM2P (f%
17 N M A7 EIAR D) f55X, PADDR (A dEHibE) SATIMERXx_DMATB?; /745 ik, DMA
2> V7 M TIMERX_DMATB 27 % » 52Bx E, TIMERX_DMATB# fZ#s R — Nk, e a4
FTIMERX_DMATBHLF B — /N Nl a7 4735, 1X AN I8 27 A7 4% HH TIMERX_DMACF G 77 ££ 4% 1 1)
DMATAXFE E » W TIMERX_DMACFG %7 174 FIDMAT CA738{E 90, FRon 1k A&, Em 4K
IEAANDMAIE K 1T L5E . 2B TIMERX_DMACFG % 77 2% IDMAT CA7 I8 A 91, 45 i HoAi
N3, oAk, w8 T EH L K3RKDMAE R . fEX3KiER T, DMAX
TIMERx_DMATB % 7 #% ) Vi a1l % B 3t 3 15 7] 5 i 2% (1) DMATA+0x4 , DMATA+0x8 ,

DMATA+OXCH {785, B2, RA—IXDMANIHWER, whfaeiEski%k (DMATC+1)
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WiEK
W F 1 RDMATG R4, TIMERxK <88 F I it fE .
B2 A AR

*Cortex®-M23 N #1511, DBG_CTLO% f# 4+ A TIMERx_HOLDFC B 74 B 1, 52 i a8 HHids
f# k.
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14.2.5. TIMERX #fF4 (x=2)

TIMER2%:H4iE:  0x4000 0400

) #2528 0 (TIMERX_CTLO)

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

N

1% F A RO BETE T (324L) V7 17

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| s |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ fRE CKDIV[1:0] ‘ ARSE ‘ CAM[1:0] ‘ DIR ‘ SPM ’ UPS ‘ UPDIS ‘ CEN ’
w w w w w 12 w w
Br/Brigk 2R Ei::3a)
31:10 TR WA R R ALAE
9:8 CKDIV[1:0] K

B ARG E CKDIV,  #UE E I 3 (CK_TIMER) 5 3B [X B 1) 15 7318 U #5R A
i H (DTS) Z I 7 AR L -

00: fors=fck_TiMER

01: fors= fek_TiMER /2

10: fors= fek_TiMER /4
11: f*¥

7 ARSE H B E 115
0: ZERETIMERX_CARZFIE 2SS T 2517 0%
1: {#ifE TIMERX_CAR % i 5 T 517 vs

6:5 CAM[1:0] TR R AR
00: JH Xt FF i B Rt 5788 ) . DIRAIAR & 11405
01: o5 FiHSCE LB TR e b b h O 2, 3@ T A 1 7 H Hh A
A (TIMERX_CHCTLOFE#sHCHxMS=00) , RAE## R Fit#f, CHxFALE1
10: ot ) b S E U TR AE P RO G B, T A T T A
& (TIMERX_CHCTLOZFf£28HHCHXMS=00) , RAEG7EH Fil$n, CHxFAzE1
11: o5 BT E DR TR AE P RSO G B, A T R A
3, (TIMERX_CHCTLOZ 744 - CHXMS=00) , 7E [ A R4, CHXFA#ies
#1
M EAERE UG, BN EE M 0X00 P45 E9E 0x00

4 DIR 77 )
0: [ Lit%
1: A N2
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TR AC B SO T B A B R AT PR S A, A

3 SPM B fik s
0: BAfkpiisz2E
1: Bk Af

o BURTEMRA)E, THEER ARSI
o BRI R RN, T T

N
H
N
H

[aYu ey

2 UPS ST SR

AR E ZAL, PR AR,

0: PUFEHF &= Hh s DMATS 3K«
UPGHi# E 1
AR B R
SR AR R B B

1: T HIEAES A 5 W B DMATE 3K :

AR B R

1 UPDIS AR ETEH.
A F SR AL R B R SR A (7 A
0: HHHEMLRE. HHBEMRAER, HPKIE TR ERATREIE, U HE4s
By A g A
UPGHI# E 1
TR R R
AR A 1 T R
1. T FTAARR.
TR M E L, UPG M E 1 i EABURSr~E R rE, (B2
FEFITIS> SRS A TR AR AL
0 CEN THE AR
0: iH##s4kne
1. HEERERE
TERAFGCENN B LG, AN Bl B5 B UREAS PR 2 AR 0 R A

AR 1 (TIMERX_CTL1)

HlkWi% . 0x04
HifH: 0x0000 0000

AT A A RENL T (3240 Vi ¥

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
‘ TRER ‘ TIOS ‘ MMC[2:0] ‘ DMAS | TRH.
rw rw w
PLISTIR, £ R
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31:8 3] VIR AL
7 TIOS TH B Ofh A g NI
0: %4 TIMERx_CHO 5| JH{ENIEIE 0 flf Rt A\
1: #%$ TIMERx_CHO, CH1 F1 CH2 557l 45 A NiiiE 0 i & SN
6:4 MMCJ[2:0] B et
X HI TRGOS 5 1%L, TRGOME 5 M I E R 2Rk 44 M E I 23 T [F25 ThRE
000: Hp=tE—ANENSEMEE, il —ANTRGOES, w2 EAIEA:
TN R A AR A A
TIMERX_SWEVG# 738 HUPGH B 1
001: Hp=tE—ANERN B EREHMFE, Wil —ANTRGOES, EH MR A:
CENfiz &1
EEEARERT, MAmAEL
010: M/ —MENSEIFESE, Wl —2MTRGOES, HHHMAUHBUPDISH
UPSA iR E
011: HiEIEOLE KL — Y FRE — Ik tL B i, A i 287 4E — N TRG OBk v
100: Y724 — R IR FHMAR, HiH—PTRGOF Y, LB FH{FJEk HO0CPRE
101: Y74 — R IR FHAR, HiH—PTRGOF Y, LB FHFEKHOLICPRE
110: Y724 — R IR FHMAR, HiH—PTRGOF Y, LB FHEKHO2CPRE
111: 4774 —RECRFEAR, i —D TRGO (55, HEHEMIEkH O3CPRE
3 DMAS DMA i >R IR 1% %
0: EIERIR/ L AR R AR, REIEIE X ) DMA ik .
1: HHHHEM AL, RiZEIE x /) DMA B3R
2:0 fREE DR AL
MR E FF8% (TIMERX_SMCFG)
otk fwF%: 0x08
SA7{E: 0x0000 0000
1% A AT 48 R A% 7 (324) vy v
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ o
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ ETP ‘ SMC1 ‘ ETPSC[1:0] ETFCI[3:0] ’ MSM ‘ TRGS[2:0] ‘OCRC ’ SMC[2:0]
VALVRE 2K R
31:16 fREE DR R AL
15 ETP A R AR A

AT BETHE 5 M
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14

13:12

11:8

SMC1

ETPSCI[1:0]

ETFC[3:0]

MSM

0: ETIm el ETHEA
1: ETHRHE PR B A 2K

SMCH)—#B 4 RE 4 B i =01

EANRI L, TS HETIFP(E 5 B EE A ROd IR Eh

0: FhERES B 125 R

1: AMEE Bl 2 LA5 R

4 WAL AC B A, B BRI S U, B BT8R T A AR AE AR s
3 1. B TRGS LAIAREN 3111,

TR AME BB SC 0 FOAM I s 1 RIS B L, AP ERIH B d N 2 ETIF
FER: AN N0 BEAE A AE AR I SMC[2:0]hr 3k .

G R TR 53 9

SRS S ETIFP IR AR BHE TIMER_CKAFR [K11/4. 4% NELER 1K) 413 i b
B, AL TS0 IR E TIFP [ 4%

00: i/ Hhidkae

01: 2 /34

10: 4 4340

11: 84345

B B e A )

MR A AR5 T A I B T IR B HEAT YR, A ST BT DA B U RE
BUFIEB AR I A TR LA foamp SR ELLRAEAMBARKAE 5, RN T RFEAH )
HOPHOREL. iR BOA B B AGUERRE I, Ay — A R 5 5 .

EXTFC[3:0] RH fsamp
4’0000 TR AR AR
4’60001
4’0010
4’60011
4’0100
4’60101
4’60110
460111
4’1000
4’61001
4'b1010
4b1011
4'b1100
4b1101
4b1110
4b1111

F-AEE

A FH SR [R5 W e 6 0 2 ) 25 RN P4 THE . TRGIAUE s $ 4, @I TRGO, &

I 2 POERAE — k.

0: FMAEAAERE

friMErR_ck

fors_ck/2

fors_ck/4

fors_ck/8

fors_ck/16

fors_ck/32

|||l ||| |00 | ~|DN
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6:4

2:0

31

30

TRGS[2:0]

OCRC

SMC[2:0]

1. EMBEAfERE

fi e %

2L SR di T8 1 R —AME SR D9 F DR [ 45 7 B 4 0 ik R S\ TR
000: ITIO

001: ITI1

010: ITI2

011: ITI3

100: CIOF_ED

101: CIOFEQ

110: CIZFE1

111: ETIFP

A A8 i J5 X Le A AN BE

OCPREE iR
0: OCPRE_CLR_INT
1: OCPRE_CLR_INT

% F]OCPRE_CLRHIA

HERRIETIF

N A28 1)

000: MM, INRCEN=1, WITHoFi%s B8t A Hia ehaRzh .

001: FAZEAY##00. HRAECIOFEON H-F, MBS ECILIFEL AT IA B/ FiT4.
010: FAZREAYAEN1. MAECILFELI HF, THEECIOFEO/ Ay IA B/ F T4
011: IEACHFI A2, 17— ME SRR, 1HER{ECIOFEORICILIFELR)
b AT N N

100: B, ek fil & SN S THS S pIaa e T s, IR B AR T AT
101: EiEM. MfdRAEE, TR IT S . — BRI, )
T A I e 1k

110: FHHER, HEESEMERA N ST B3,

111: AMEREF BP0, 1% H Al R I PR IR AN THEES

DMA i Wi ge w35 (TIMERX_DMAINTEN)

bk : 0x0C

S A{E: 0x0000 0000

N

29 28

VAT 8 R B (32080 Vi 1

26 25 24 23 22 21 20 19 18 17 16

PREd ‘

15

14

13 12

10 9 8 7 6 5 4 3 2 1 0

’ fRE ITRGDENI TRH ‘CH3DEN|CH2DEN’CH']DEN‘CHODEN’ UPDEN‘ TRE ’ TRGIE ’ 1Re ‘ CH3IE ’ CH2IE ‘ CH1IE | CHOIE ‘ UPIE ‘

VDALDR Y 2 iR
31:15 {R AR E AL,
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14

13

12

11

10

TRGDEN

TR

CH3DEN

CH2DEN

CH1DEN

CHODEN

UPDEN

TRE

TRGIE

TRE

CHSIE

CHZ2IE

CH1IE

CHOIE

UPIE

fih % DMAiE 3R {1 i
0: ZEl-fili/k DMATE R
1. fEfefim A DMAE R

IR R LA

28 1R TE 3L AL/ IR DMATE 3K

HIE3 LR DMALT KA fE
0:
1: fiREIHIES LAY/ I DMALE K

HIE2 LAY DMATE R {8 fE
0: ZEIFiHIE2 A FRDMATE K
1. fEREEIE2 LY SRDMATE K

2% RiEIE 1 LA FEDMATE SR

HIE LR DMATS KA fE
0:
1: fEREEIE 1LY ZRDMATE K

IBIEOLLE/AH K DMAIE R Af g
0: £ LEIEOLL /A FEDMATE K
1: fFREIEEOLL B/ IKDMATE R

HETDMAIE K fig
0: ZE1-H HDMATER
1: fHEEE HDMATE R

LIRSS R ALAH.

fih Az v A
0: ZE1EfdA ik
1. fd RS A b

LIRSS R ALAH.

AR 1R IEIE3

I 3 3 b A R b £ e
0:
1. fHBEIEIES W

. ZRIEIEIE2 P T

I 2 b A R A
0
1. fEREIEIE 2 KT

&

¢ ZRIEIEIEL

JHIE 1 b A R I £ e
0
1: fHAEHEIEL T

&

BT AR T e
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0: 2A LT Hrh i
1. {HRESEHT ik
RS TS (TIMERX_INTF)
itk fw#%: 0x10
S AifH: 0x0000 0000
AT o A ek 7(326r) U 1)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| s |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ PRE ‘CHSOF ‘ CH20F ‘ CH1OF ‘ CHOOF ‘ fRE ‘ TRGIF ‘ TRE ‘ CH3IF ‘ CH2IF ‘ CH1IF ‘ CHOIF ‘ UPIF ‘

rc_wo rc_w0 rc_w0 rc_w0 . rc_wo rc_wo rc_wo rc_wo rc_wo rc_wo
ALITRE S BFR R
31:13 e WIRFFEAAE.
12 CH3OF JE TE 3 PRV AR
2 JL.CHOOF ik
11 CH20F TE 29 P A
2 JLCHOOF#ik
10 CH1O0F JETE LR PRV AR S
2 JLCHOOF ik
9 CHOOF JETE LR R v AR R
2EEOM I B AR, TECHOIFI R EN TR ELS, WMIRF TR AR,
ARSI TT LA B 1. %45 B0 R AHEO.
0: JCHligkia P k£
1 KA T Fig B
8:7 N DARFFEALE.
6 TRGIF il A BT bR 5
YRA MR EAE, AR ESE 1, ARG 0. RSB RERT, flk
NIRRT DL A i it o B, e BT, AR A R di A\ sk i 1
BN, FEA RO A
0: Tof R S iFr=E
1: fil =4
5 RE DR FFEALE.
4 CH3IF JETE SRR W

% CHOIFH &
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3 CH2IF JEIE2 R AR SR bR
2 IL.CHOIFH &

2 CH1IF TS LEL B A 3R s i
% W.CHOIF A

1 CHOIF RIEOLL B R b Wb 36
bR & AR B L0, B IEOEM N NI, SRR R A I ebs AT bt B
1: MBEOEM MR NI, AR EAIE AN LECE R A B E L.
0: JCiliEoH Wk Ak
1. @EOF kA4

0 UPIF R TR S
VA EATART B 3 2 e 2 i AR B L, BT 0.
0: TLHH Pk kA4
1 RAHE B W

RIGEHE L A5 (TIMERX_SWEVG)

Huhbfm#%: 0x14
HfifE: 0x0000 0000

A7 5 P 1 (3280) V7 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
‘ TR ‘ TRGG | TRE. ‘ CH3G ‘ CH2G ‘ CH1G | CHOG ‘ UPG ‘
w w w w w w
L OALDR= 2 iR
31:7 fREE DR FEE LA,
6 TRGG fid R S A AR

WAL EL, B EBEO. ML EL, TIMERX_INTFE /72 N TRGIFR &
REPEEL, F5TF )X A I AIDMA, U7 A 4 N7 B FIDMAE 5«

0: Jfilk k=t

1: PRAEfR FF

5 fREE DARFFE AL,

4 CH3G B EICE By NE AR A3 X G ga
% ILCHOGH it

3 CH2G JEIE 24 SR LR A A AR
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% ILCHOGH# ik
2 CH1G IBIE LR IRE LR A A R
% W.CHOGH# iR
1 CHOG JEE O R E b B A A A

AR EL, T AEEEO/™ A — MR LA A, A fF B350, bk
BE1, CHOIFFRENBEEL, #5TF 5% R T HIDMA, & HAH R il FIDMATE
Ko BeAh, G RLEEON BN AR, THEER I AT E# TIMERX_CHOCV % 17 2%
sk, WRCHOIFtRENM C4 N1, WCHOOFFREMHHE L,

0: A=Az I I8 O skl b i -

1: RAEEOR IR B L At

0 UPG EHE A
UL HI B L, BERELEE 3050, MU E L, Wik R T rp ot S akn) b
X, THEEBEEO. () N B ) AN A S A, B R
7] B VR B
0: LEEFFF=4
1. PEAERER S

TEIE 6] S 7758 0 (TIMERX_CHCTLO)

ik fmAs: 0x18
S Ai{E: 0x0000 0000

175 7708 W e (3240 V7 1

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

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

CH1COM CH1COM | CH1COM CHOCOM CHOCOM | CHOCOM
CH1COMCTL[2:0] CHOCOMCTL[2:0]
CEN SEN FEN CH1MSJ[1:0] CEN SEN FEN CHOMSJ[1:0]
CH1CAPFLT[3:0] CH1CAPPSCI[1:0] CHOCAPFLT[3:0] CHOCAPPSC[1:0]
w w rw rw rw rw
Iyt BB R

BLIALIB, 2R i 3o
31:16 frE AR FFE AL
15 CH1COMCEN I 1 G 0 ik

Ae
%I, CHOCOMCEN #§i&

14:12 CHICOMCTL[2:0]  iHi& 1 % b=k
% W, CHOCOMCTL #iik
11 CH1COMSEN JEIE 1 R T A Al R

%I, CHOCOMSEN #ii&
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10

9:8

6:4

CH1COMFEN

CH1MS[1:0]

CHOCOMCEN

CHOCOMCTLI[2:0]

CHOCOMSEN

JEIE 1 s PR Al A
% ), CHOCOMFEN #iik

IE 1R

R TE T IIE 7 A SR . R I8 TE L (TIMERX_CHCTL2 #F
TE#R I CHLEN hrfid O)RT i ehr A4 w L5

00: JBI& 1 FeE i

01: J@iH 1 FCE NN, IS1BURTE CIIFEL &

10: J@IE 1 FE N, 1S1MUF7E CIOFEL I

11: 818 1 FE NN, ISLBRETE ITS E

HE: %4 CHIMS[1:0]=11 i}, FHE#IT TRGS fi (i TIMERX_SMCFG 75 774%)
PN TR RSN o

JHIE O fHh HLi i O ARk

MMAHEE 1, SR ETIFP (5 5%\ & PR, OOCPRE %554 0
0: ZEILIEIE O Hyih thiiE %

1. flifEIHIE O frth LB R

JHIHE O % th bR

BeArsE ST Fn i #E %5 5 OOCPRE %t EbiE =, T OOCPRE i#E T CHO_O.
CHO_ON [¥f. 534F, OOCPRE mHISFA R, i CHO_O. CHO_ON J&E & [k 4 He
h-F CHOP. CHONP fi.

000: IFEE, % 297728 TIMERX_CHOCV 5it#i#% TIMERX_CNT J&] ff] Eb&ent
OO0CPRE A fEH

001: ULACHS BB M. i 8 pE SR/ L RME % £ #4% TIMERX_CHOCV # [
i, 3% OOCPRE N .

010: ULACH BB K. i HE pE SR/ L BUE % £ 7% TIMERX_CHOCV # [
i}, S| OOCPRE M.

011: VGECRT B . 411 5a% E S 3R/ L %7 17 48 TIMERX_CHOCV #H[EIN, &8
#i] OOCPRE ##i%%.

100: 5R#HMC. 5 OOCPRE MK F

101: 5&#4E. S OOCPRE v i F

110: PWM = 0. #E 9] Bt 30n, — B4 A /N T TIMERx_CHOCV I, OOCPRE
HE HT, BUDHR ST FE A R oHE0s, — Ba#ER F{E KT TIMERX_CHOCV i,
OOCPRE MAKHLT, Ty s P,

111: PWM #1289 B 30n, — B AN T TIMERx_CHOCV I+, OOCPRE
ARHLTF, B R HSTF o FE A R v, — B3R FI{E KT TIMERX_CHOCV i,
OOCPRE JymiH TV, BN AEHET .

MRE B PWM BT, HA 450 H LA 0 AR50 S PWM AR al Lk
R EGAET, OOCPRE HFA 2475,

HIE O f t FUE 1 A A7 A RE
AL 4 E 1, TIMERX_CHOCV 2 {7 a5 T A A7 an i (e, YT A A e fERRUCE
EIE SIS E N
0: ZEIFIHIHE O % i/ LU T3 7 4%
1. {EREEIE O fay i/ LB T 3r 4%
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1.0

Br/brIg

CHOCOMFEN

CHOMSI[1:0]

BAHIREE A
B

IUAE kR (SPM =1), W] DAMERFRINGE T 85 I 0L R PWM #55K

JEIE O i b s g

Lz 1 i, NSSEERE Y PWMO 85 PWML B, 2 e 3/ He B
HH 0 i A B N S (R S o S T TR Ak R N AB S (A RO S — A EEER DL RE,
CHO_O # ¢ B A LA 1M 15 LU AL SR TE %

0: Z%1b3EIE 0 %t LA ik,

1: {FREEIE O frih LAt

JEIE 0 1/0 Ak

XL E T B TAEB A ONE S . R W O
(TIMERX_CHCTL2 #4728 CHOEN 74} O)F X £ef; A4 A5 .

00: JEIH O FlE Ayl

01: iMiE 0 FCE NHIN, 1S0 M 7E CIOFEO L

10: #iE 0 e E NI, IS0 WEH{E CIIFEO k

11 J@#iE O MBI, 1SOBUHTE ITS |k

VER: %4 CHOMS[1:0]=11 i, FEET TRGS {7 (f7 T TIMERX_SMCFG #478%)
TR A RN o

Ei1p)

31:16

15:12

11:10

9:8

74

TRE

CHI1CAPFLT[3:0]

CH1CAPPSCI[1:0]

CH1MSI[1:0]

CHOCAPFLT[3:0]

WA RS R AL

JHIE 1 N SRR
2 ), CHOCAPFLT #iiA

JHIE 1 IR g
%I, CHOCAPPSC iR

JHiE 1 AR

Lt A AR )

TBIE O fin N A BRI A

CIO A5 7T LA B e AR b AT U8 I, AT B U8 I S 5L

Hor IR B ML AT AR fsave X CIO SIS SREATIESREE, FFidRME S HIFH

RSP S, IR BNZA A E IS S 5UE, INRE T

TR ARSI E R

CHOCAPFLT [3:0] PR fsamp
4’b0000 ToUEW 2%
4’50001
4’60010
4’60011
4’60100
4’60101
4’60110
4’60111

fck_TIMER

fors/2

fors/4

||| | M|N
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4’b1000 6
fors/8
4’b1001 8
4’b1010 5
4b1011 6 fors/16
4’b1100 8
4'b1101 5
4'b1110 6 fors/32
4'b1111 8
3:2 CHOCAPPSC[1:0]  IEJiE O # NI 3T 4ias
X 2 i LT I0IE O NI AR L. 24 TIMERX_CHCTL2 # {748 H 11
CHOEN =0 B}, Ui Sids Z AL
00: TCTUSrAngs, 3N O LA B A — AN DI ER il & — R 3k
01: % 2 AFHfFMR — IR IR
10: 4 4 NFEfb R — IR
11: 4 8 NHEAFfh Ak — Uk
1.0 CHOMSJ1:0] 1HIE O AR R
S b A [F)
EEEHFAEES 1 (TIMERX_CHCTLY)
ik fmEs: 0x1C
HA7fE: 0x0000 0000
1% A AT48 R A% 7 (324) 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
CH3COM CH3COM | CH3COM CH2COM CH2COM | CH2COM
CH3COMCTL[2:0] CH2COMCTL[2:0]
CEN SEN FEN CH3MS[1:0] CEN SEN FEN CH2MSJ[1:0]
CH3CAPFLT[3:0] CH3CAPPSC[1:0] CH2CAPFLTI[3:0] CH2CAPPSC[1:0]
w 1'% rw w w w
iR
LI, LR R
31:16 ] DAURFR AL
15 CH3COMCEN HE 3 EhBGE o fHifE
% I}, CHOCOMCEN #ii&
14:12 CH3COMCTL[2:0] @i 3 #Hh thpesii X
%, CHOCOMCTL #iik
11 CH3COMSEN JHIE 3 H LB T AR A RE
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10

9:8

6:4

CH3COMFEN

CH3MSI[1:0]

CH2COMCEN

CH2COMCTL[2:0]

CH2COMSEN

2%, CHOCOMSEN i

EIE 3 iy EL A bR A R
% I, CHOCOMFEN #iik

\

JHiE 3 Ak

XA 5 LT EIE 7 AN S ik . R 24085 X (TIMERX_CHCTL2 %
17251 CH3EN A7#kiF O)i X Lef A v LU 'S .

00: iWiE 3 FeE N4

01: ¥ 3 MCE NHIN, 1S3 ME7E CI3FE3 L

10: HiE 3 B AW, 1S3 WEHE CI2FE3 L

11 @iE 3 ME AW, IS3MMTE ITS |k

R 24 CH3MS[1:0]=11 i}, FHEEIT TRGS {7 (2T TIMERX_SMCFG #F17-4%)
B A AN o

B
B

I 2 fr BRSO fHRE

LA E 1, MR E] ETIFP f A\ & HOSF, O2CPRE %5 546iE 0
0: {HAEIMIE 2 S LLBE %

1. ARi-iIE 2 i s R

JHIE 2 i s

AT T8 ST i e #5155 O2CPRE ffth H#idal, 1 O2CPRE #E T CH2_O.
CH2_ON [#f. 51%4F, O2CPRE mH FARL, 1 CH2_O. CH2_ON @& [k 4 EX
T CH2P. CH2NP fi.,

000: W%, % b#E %9 478% TIMERX_CH2CV 5it#i2% TIMERX_CNT [A] ff) b & st
O2CPRE AjiEfEH

001: PLECH W E e, Bt Eds rE S/ EME S /7 4% TIMERX_CH2CV A
I}, 5] O2CPRE M.

010: PLEC W E NG, BTt EdsrE S/ L EME S /4% TIMERX_CH2CV A
I}, 5] O2CPRE M.

011: DURCET &L . i385/ A 77 /238 TIMERX_CH2CV tHFIET, &
] O2CPRE ##% .,

100: &K, #Ed| O2CPRE MK HF

101: SR~ . 5 O2CPRE Jys - F

110: PWM R 0. 7E ] b il #ek, — Bl ##8E /T TIMERX_CH2CV i, O2CPRE
N HSE, BICNARHSE o 7E 1) R T8, — B3 E K F TIMERX_CH2CV i,
O2CPRE MKHF, &A@,

111: PWM #X 1 7Em] B4, — Bt #sE /N T TIMERX_CH2CV i}, O2CPRE
FEEE, A s P o 7R AR TR, — B SR E R T TIMERX_CH2CV KT,
O2CPRE A=, BNAMEHET.

WAL ETE PWM BT, A 2 He A I A 0y PWM Al 5 b
RN, O2CPRE B VA 738

JEIE O HirH b T A7 iR
ML E 1, TIMERX _CH2CV FA7as IR TR A as U ffiRe, BT H A8 aEsRE
BRI T S R
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1.0

Br/brIg

CH2COMFEN

CH2MSI[1:0]

BAHIREE A
B

0: ZEILIHIE 2 Ry /HLAE T3 A7 as
1. fEREIEIE 2 frth/ LU T3 A e
AUAE kR (SPM =1), W] AERFRINGE T3 A28 i 00 A PWM A

THIE 2 i b R R

Lz 1B, NASEERE N PWMO 85 PWML B, 2 i 3/ Hu B
HH 0 i A B N S (R S o S T TR Ak R N AB S (R RO S — A EEER DL RE,
CH2_O # s B N LA 1M 5 LA A SR TE %

0: ZE1b3EIE 2 fth LA bk,

1. {FREEIE 2 frih LA

JEiE 2 1/0 Ak

XL E T B AR R A NS R R Y E
(TIMERX_CHCTL2 %47 #+ 1) CH2EN 74 i% O)N X Lefii 4 nf'5

00: Wi 2 fitE M

01: W8 2 BLE MM, 1S2 BL/E CI2FE2 I

10: J@iE 2 BB AN, 1S2 BUSH{E CISFE2 [

11: I8 2 [RE NN, 1S2 BURTE ITS L.

R 3 CH2MS[1:0]=11 i}, FHEEIT TRGS {7 (2T TIMERX_SMCFG % 17-4%)
TR A AN o

Ei1p)

31:16

15:12

11:10

9:8

74

TRE

CH3CAPFLT[3:0]

CH3CAPPSCI[1:0]

CH3MS[1:0]

CH2CAPFLT[3:0]

AR R BLAE

JHIE 3 H N R R i
2 I, CHOCAPFLT #iiA

JHIE 3 AR s
%I, CHOCAPPSC #§iR

JHiE 3 kR

L5 A AR )

TBIE 2 i NFH DRI A

CI2 S NG5 T LA B e AR b AT U8 I, AT B U8 I S 5L

Hor IR B ML AL AR fsave X CI2 SIS SATIESREE, FHidM5 S HIFH

HUP I REL. AR B IR S EUR, ARE RE T

RS E T

CH2CAPFLT [3:0] PR fsamp
4’b0000 ToTEW 2%
4’50001
4’60010
4’60011
4’60100
4’60101

fck_TIMER

fors/2

(o< o> I I oo I NF S B \V]

285



2

GigaDevice GD32E23x ﬂﬂ}:'%ﬂﬂ‘
4b0110 6
fors/4
40111 8
4’b1000 6
fors/8
4’1001 8
4’61010 5
41011 6 fors/16
4’61100 8
4’1101 5
4’61110 6 fors/32
41111 8
3:2 CH2CAPPSC[1:0]  iHif 2 i N3RS as

X 2 e T EIE 2 NI A S . 2 TIMERX_CHCTL2 /#3811
CH2EN =0 I, W54t AL

00: LTI, RGN OB BB — Al K — A3k

01: & 2 DMl — Ak

10: #F 4 DFAFflR — IR

11: & 8 MRl A — A3k

a a @

1.0 CH2MS[1:0] HIE 2 Bk
S L= CAR R

THIE T H] S 7758 2 (TIMERX_CHCTL2)

HuhikfiF2: 0x20
S A{E: 0x0000 0000

N

A A HREL 7 (32050) 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

‘ CH3NP l TRE l CH3P ‘ CH3EN l CH2NP ‘ 1RH ‘ CH2P ‘ CH2EN ‘ CH1NP | fRed ‘ CH1P ‘ CH1EN ‘ CHONP | TRE ‘ CHoOP ‘ CHOEN ‘
w w w w w w w w w w w w

BLIALIB, 2R i 3o

31:16 frE DR FFE AL

15 CH3NP JETE 3 AN H AR

%% CHONP #ii&
14 fREE DR FER A

13 CH3P JEiE 3 Mtk
%% CHOP #iid
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12

11

10

CH3EN

CH2NP

3

CH2P

CH2EN

CHINP

(3

CH1P

CHIEN

CHONP

(3

CHOP

CHOEN

EiE 3 fRE
%% CHOEN ik

JEIE 2 F M AR
%% CHONP ik

IR OR R A AH

WIE 2 Kk
%% CHOP ik

HIE 2 fHRE
%% CHOEN #iid

JEIE 1 B M AR
%% CHONP #iiid

W AURFFEALAA

WIE 1K
%% CHOP ik

EIE 1 fHRE
%% CHOEN ik

HIE O M AR

BB WAL fssh: SiWEREZ RIS SR

MIEIE 0 BB N AN, AR CHOP BEGE R, 1ENMINTE S CIO KRRk
PEHES.

2 TIMERx_CCHP Z377#5f) PROT [1:0]=11 5}, 10 Nt Ar ABERE 5 24
DR FF AL

B 0 Rt

IHIE 0 Fic B A BTNy, ehLsE T S S .

TE Oy BP9 R T

TEOfIK HL~F- A R a1

MIBIE 0 Bl B v AR, b LT CIo /55t

[CHONP, CHOP] it #% CIOFEQ B # CILFEQ [ MR B fli SR ARk 1t
[CHONP==0, CHOP==0]: % CIXFEO i b FHi{E Jodli R B MAE 20T Rl A 23S
5, JFH CIXFEO R&ukfss.

[CHONP==0, CHOP==1]: # CIXFEO [T P& E Jodli SR B MAS 20T fil & [ RS
5, JFH CIXFEO &l

[CHONP==1, CHOP==0]: f#%¥.

[CHONP==1, CHOP==1]: % CIXFEO ] L. FHi T B& IR #AE Judili SR B8 A =T fi
REIEMIES, I H CIXFEO Ayl .

2 TIMERx_CCHP 7377 #5f) PROT [1:0]=11 5}, 10 N b A7 ASBEAE 5 24

0: il
1: i@

HIE O iR/ LL B RE
HIE O Fo B vhm S, R E 1 fERE CHO_O {55 3. Hilid 0 BLE N
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WA, HUA B 1 RRIEIE 0 LI .
0: ZE1bE@IE O
1. flifgiEE O

TS EFFS (TIMERX_CNT)

Hihkfms: 0x24
HAi{l: 0x0000 0000

@A A R AETE 7 (3210) Vi Al

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

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

w

AR L Eiiip
31:16 R AR FFEAE
15:0 CNT[15:0] IXEEAT fE LA EE . SEERE A T A EE .

W% (TIMERX_PSC)

Hudkfwts .  0x28
S A{E: 0x0000 0000

175 7708 W e (32400 V7 1

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| s
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ PSC[15:0]
w
Brihri B iR
31:16 TR DR FFE AL
15:0 PSC[15:0] THECER BB T 5 S

TSI £ 2 T TIMER_CKI 4 Bk LA(PSC+1), 4 HEM LR, PSC KA
B3 N BIXF BT 2 A7 A
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TR EERHT A (TIMERX_CAR)

HodikfwE% . 0x2C
HAifE: 0x0000 0000

%A AT R R (3240) Ui ]

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
‘ CARL[15:0]

w

L ALDR 2 ik
31:16 fREE IR R A
15:0 CARL[15:0] THEES B sh E

XA 5E ST THEER I B B E .
B 70 S e B NP S, 2 A% T B R — AN KT
{E (¥ EO{EL (191 41 OXFFFF).

TEIE O #iR/ L BAE = 2238 (TIMERx_CHOCV)

Motk fmFe: Ox34
HfifH: 0x0000 0000

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
| e |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ CHOVAL[15:0] ’
AL RE LR R
31:16 ] DAURFF AL
15:0 CHOVAL[15:0] JHIE 0 M SR LA
2EIE 0 Fe B A AR, XA e T B Ui sk A T s . I BT 78
AR,

2HIE O Mo B ok A I, ISR A8 1 B AN T A LU AR . M REAR R R 17
HFasIa, T A A SRR e .
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B 1 HR/BEF S (TIMERX_CHLCV)

HodikfwE%: O0x38
HAifE: 0x0000 0000

%A AT R R (3240) Ui ]

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
‘ CH1VAL[15:0]
LI, 2 R
31:16 fREE AR AL
15:0 CH1VAL[15:0] THIE 1 ke LR
I 1 E A AR, XA R T RIS T AR . I A AT AR
R R,

2HIE 1 A E O S, XA T RRE AN T R B AR . REAR LR 1A
i Ja, T A AR R UCE W R .

EIE 2 R/ BE R (TIMERX_CH2CV)

otk fmF%: 0x3C
HifH: 0x0000 0000

125 1708 UG5 7 (320 Vi i

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
| e |
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CH2VAL[15:0] ’
AL RE LR R
31:16 ] DR AL
15:0 CH2VAL[15:0] JHIE 2 MR e LR
EIE 2 T E AR, XA g T RO sk AR T S . I AT A8
ARG

2HIE 2 Mo B oA AR I, XA A T R AT T A LA AR . S BEAR R R 17
HFasIa, T A A SRR e .
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BB 3 MR/ BEFFSE (TIMERX_CH3CV)

HodikfwE% . Ox40
HAifE: 0x0000 0000

%A AT R R (3240) Ui ]

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
‘ CH3VAL[15:0]
LI, 2 R
31:16 fREE AR AL
15:0 CH3VALJ[15:0] THIE 3 Mgk ek LB
I 3 N E A AL, XA R T ISR T AR . I A AT A5
R R,

2HIE 3 W B oA S U, XA A T R AN T R LA AR . [ REAR RS 17
i Ja, T A AR R UCE W R .

DMA EE B %772 (TIMERx_DMACFG)

Motk fmFs: 0x48
HifH: 0x0000 0000

A R AETL T (3260) Vi )

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

‘ TRER DMATC[4:0] e DMATA [4:0] ’

rw rw

ArIArI, £ iR

31:13 N AR R EALE.

12:8 DMATC [4:0] DMAfE #1145

ZAIEE LT DMATT ) (325) TIMERX_DMATBZ /725 ({1 % &n, n=(DMATC [4:0]
+1). DMATC [4:0] M\ 5'b0_0000 %] 5’b1_0001

7:5 /3¢ WARFFEALE
4:0 DMATA [4:0] DMAf&H i 4 bk
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sehr EFS 1 8 0.
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iZ A3 5 X 7 DMA 5 i) TIMERX_DMATB % 17 28 i 45 — AN M bk o 2438 i
TIMERX_DMA £ — W U5 [l B, U5 18] 1) B & 1% A Sk 48 B ik o 28 — ik v 1
TIMERX_DMATBI, 45 o 245 i 11k +0x4 .
DMA RIXZMX Ffe8 (TIMERX_DMATB)
Witk fw#%: 0x4C
S AifE: 0x0000 0000
%A AT 4 R et 7 (324) Uy v
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ R ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ DMATB[15:0] ’
BLIBLI, L2 Eiiip)
31:16 R AR FE R ALAE
15:0 DMATB [15:0] DMA KIx&&rf
SIXA RS,  GRiGHbE+ERREr4) Huhkya B N I 2 728 S35
FER A R BE {115, JEEA 0 3 DMATC.
BB %% (TIMERXx_CFG)
Wit fw#%: OxFC
HEAi{E: 0x0000 0000
1% A AT 48 R A% 7 (324) vy v
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
‘ TR ‘ CHVSEL ‘ R ‘
VALVRE 2 iR
31:2 fREE WAURFEEALE
1 CHVSEL SE PRy e U e A

1: HE MR A A AR IO ES W 788 S AT A, S BRIE R

0: TCHSM
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0 3 W IRFFEALAA
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14.3. B EREE L2 (TIMERX, x=13)
14.3.1. fai
JEH ER 33L2 (TIMERX, x=13)72& HUBIE 2%, SCRE N4 . T L2 AEPWMIE
SRS EVAEIREE, B ENSL2EH ML LA i e .
JHH R AL 2 TRy, mT AR SR, HLAMB AR T DLORS) HoAh e i 4
14.3.2. EERFE
B RUEE 1
B AR 161
B OEENR: N ERE S
[ A 1 5 P 1 o 8
B AR TS AN ES . 1667, IBATH A DAME EE
B ENEETECE: R, i R, YRR I PWMARL S
B I EEFIRE,
B R EEEAE, R A
14.3.3. ZEHIHE
BI14-44. 4G/ ERT 5L 2 55 RIHE BSR4 T 38 FH 5 I s L2 11 Py S Be B 40T .
& 14-44. EH e 8 L2 SER
o INZH -
CK_TIMER fih AL R ¢ @
TII\;ERX TRGO ﬁi&ﬂ%
-— R T e ::> TIMERx_CHXCV
v _ PSC_CLK “
Hior —
T gLE R
Ugdate HERERE e Feemiat, PWMAI R R
Interru Trigger | EHTHWIERANZ] | o B, BRI, BPE|  cHoo
Contcom S L R ROR M) —
14.3.4. IhEe Vi BA
B BhIREE B

I E N L2 7] LU AR I B JRCK_TIMER.

294



2

GigaDevice

GD32E23x H FFiit

B ENERIN A TIMER _CKIEH: IRCUEH I CK_TIMER.

i E S L24 A — AN AP P CK_TIMER , R 2k 3K 2h i B 2 7l 7 4 28 . 24 CEN & £,
CK_TIMERZ: i il 7y #iige (Fisr#5ifl tHTIMERX_PSC2 i) F“4:PSC_CLK.

Bl 14-45. PRI BHSON 1 I, THEERKIN R E

CK_TIMER J_|_—|_ —|_—|_—|_

CEN

update event ]
generate(UPG)

Reload Pulse

Update event (UPE)

PSC_CLK = TIMER_CK —|_—|_ﬂ_ﬂ_|_|_|_|_|_|_|_|_|_|_|_|_
ont_ree w1 X9 oK K kX A X e ook oK o X X )

)

i B A SAs

TH o A28 T UK s i 88 AR 8 (TIMER _CK)A1i %441 31165536 2 [8] AT B AT 440, 7030 IR
BPSC_CLKIXZN T B33 i1 4. /M REUZ T 25 A 43 TIMERX_PSCH#E ], XA 2517 5%
WA, TRETEIBATI AR . BT I8 I S50 T — OB - 2RI R H

295



2

GigaDevice

GD32E23x H FFiit

B 14-46. 24 PSC EM 0 23] 2 if, HEBANFE

mer o [T HUUUUUUTTUL

CEN |
PSC value 0 X 2
Prescaler
shadow 0 2
Prescaler CNT 0 0>®Q QQ 2 QQ 2
PSC_CLK FLH_ | | |

CNT_REG 94 @@ 9@>@X 0 1 2

UPG

Reload Pulse

EENE: ¢ S

FERXMBE, THEERTHEOT R ) B THECER NOTT AR ) SR BB A s in e (2
MAETIMERX_CAR%Z A7 a1, — HH s TR B s, & 3B MOJTha 1 ik HoFrE
bR fE ) BRI A, TIMERX_CTLOZR A7 4% Hh (K T80T e 42 4 67 DIR R 1248 ¢ B A0

MAITIMERX_ SWEVGH A4 HIUPGHL B 1R W & i S 4ErT, 1M EUE SIS0, AT
=k

WRTIMERX_CTLOZ A7 # JUPDISE 1, 2% 1158 37 S 4 .
MEAETH RN, PR Faiffe GHES A ERTERE, TG FE) A a .
& 14-47. /5 F i 30 /7 &, PSC=0/2 F1 A& 14-48. /i L it 30 /7 &, FEETH AT

TIMERXx CAR ZHZE#8H9EY 1 T — 2511, 24 TIMERX_CAR=0x99 I, ¥ 7E A [ T 43 4

KT AT
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A 14-47. [ L%t FE, PSC=0/2

mver_ck [T LT

Uyt

CEN

PSC=0
PSC_CLK

CNT_REG o

(X%

©

\

E

E
RENE

Update event (UPE)

Uyt

Update interrupt flag (UPIF)

Hardware se\

PSC=2

PSC_CLK |

CNT_REG % o7

Update event (UPE)

Update interrupt flag (UPIF)

Hardware set\ |A’ Software clear

&l 14-48. [ E3HEUN PR, ZERBATIELZ TIMERX_CAR F/8HI{E

mver o [ [T U U

QNS REpERARREpE

CEN

_uuud

PSC_CLK

i CNT_REG o X 05X oeX o7 se) oo

Update event (UPE)

JUINNER R REREREE

00000000
—

Update interrupt flag (UPIF) Rardware set — |

Auto-reload register

ARSE =1

Update event (UPE)

120 >< 99
change CAR Vaule

CNT_REG 13 @@@@@@ 12 QGQ.@ 9
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T
ITI2
CK_TmIATEBR g 4,\{ TIMERX_CHXCV
TIMERX_TRGO it it 58 ?J
N fit A e MR ;K’JE‘C'—K DMA REQ/ACK
THEEs R EL TIMERx_CHO
| TIMERX_CH1
| DMAZ: 28 TMERCUP
req en/direct req se| T
Interrupt %ﬁ%&/"l"%ﬁ S L
95 17 93 80 B 24 —cro
break +——— " ) o T AL, H ﬂjﬁl{%CHO_ON
pm— T 12 e KRR 2 EEABLA, PWMBLAAI I
trigictr| 4—————| - W N ES, ERIEY CH1_O
capleoma————| Gk, TS, BPER
CKM BRKE HL ZEXAEA FILHA
clock monitor ) T HH B RO B e 4 o)
— ]
14.4.4.  ThREHR
PR B

T8 FH B 2R LO AT LAJZ P B B CK_TIMER, 53 & HHSMC (TIMERX_SMCFG % {7 #3437 [2:0])

LR FE RN b i

B SMCI[2:0]=3'b000, 7E I &1k +E N E I e (%42 FIRCURR I CK_TIMER)

IR SMC[2:0]=3'b000, ERI\FHRIKANTHE s Tor A (1 42 P B BH R CK_TIMER. 4 CENE
fif, CK_TIMERZ L Fisr#iigs (i #ifd HTIMERX_PSCZ% 7 #:fiE) 7“4:PSC_CLK.

AR, IRB T A T TIMER_CKE T2k H TRCUBLHLFICK_TIMER.

WS TIMERX_ SMCFG 3 1725 [(JSMC[2:0] B¢ B A0x1. 0x2. Ox3F10X7, T4 45 sl HoAth st b
JE(HTIMERX_SMCFG 2717 #% (I TRGS[2:0] (X #3565 ) 3k 5, 7E F i . 24SMCH % B A
Ox4. OX5HI0x6, i1Hres i 4ias it ahik b i &R 4 CK_TIMERIK ) .
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B 14-54. PERIBHS0N 1 I, THEERKIR R 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

HHE 38 113 4 2% 7] LLZE TIMERX_CHO/ TIMERX_CH1 5| I AFA _ETHR B T FEUS T 8. X Rl
3 ] LE it 13 B SMC[2:0] 4 Ox7 [F] B} ¥ B TRGS[2:0] y0x4, 0x55k0x63K & . Clx =2
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 B, XA ] LB ik B
SMC[2:0]50x7 [Flii % B TRGS[2:0]50x0, Ox1, 0x2 Ei#0x3.
K e

T4 g vl Lo 2 i 22 A 80 CTIMER_CK)Ai %3 13165536 2 18] AL = A 40, 43505 RS
BPSC_CLKIRZN I A st i1 5. 4 R B2 T S 75 A7 2 TIMERX_PSCH ], XA 75 47 4%
WM, CRE BT AT . BT I8 S 5 — O S 2R I R
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B 14-55. 24 PSC EM 0 23] 2 if, HEBpnFE

mer o [T HUUUUUUTTUL

CEN ]
PSC value 0 X 2
Prescaler
shadow 0 2
Prescaler CNT 0 0>®Q QQ 2 QQ 2
scok [ JUHUL 1 | |

CNT_REG 94 @@ 9@>@X 0 1 2

UPG
Reload Pulse
TSR A _ B SR

XA, BRSSO R A B TR O A 1) L SR RO R RS B s nEk
5 GE XAETIMERX_CARZF /745 1), — BTS2 v 4080 A 3k 8, 2 858 WOFFas 1) a4k,
HHA FRi . B4, 7E(TIMERX_CREP+1)/k B a4 A g s . A2 ) it Ko
1, TIMERX_CTLOF A7 2% Hh BT+ 2007 1) 4% i 67 DIR .12 4% 15 B R0

MAITIMERX_ SWEVGH A4 HIUPGHL B 1R & i 4Er, 1M EUE S50, AT
=k

WRTIMERX_CTLOZ A7 24 JUPDISE 1, 2% 1158 37 54 o

MR RRAEN, AR T A SEE AR, A ERA A, B AR )R
BT -

& 14-56. /5 L if- 281 /E &, PSC=0/2 F A& 14-57. ja kit $ht/FH, HEFH T

TIMERx CAR ZFZE#8H9EY 1 T — 2511, 24 TIMERX_CAR=0x99 I, i+ ¥3s /e A [ T 43 4

KT AT
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A 14-56. [ Lit%mtFE, PSC=0/2

mver_ck [T LT

Uyt

CEN

PSC=0
PSC_CLK

CNT_REG o

(X%

©

\

E

E
RENE

Update event (UPE)

Uyt

Update interrupt flag (UPIF)

Hardware se\

PSC=2

PSC_CLK |

CNT_REG % o7

Update event (UPE)

Update interrupt flag (UPIF)

Hardware set\ |A’ Software clear

& 14-57. [ E3HEU PR, ZEBATIEAZE TIMERX_CAR F/83HI{E

mver o [ [T U U

QNS REpERARREpE

CEN

_uuud

PSC_CLK

i CNT_REG o X 05X oeX o7 se) oo

Update event (UPE)

JUINNER R REREREE

00000000
—

Update interrupt flag (UPIF) Rardware set — |

Auto-reload register

ARSE =1

Update event (UPE)

120 >< 99
change CAR Vaule

CNT_REG 13 @@@@@@ 12 QGQ.@ 9

&

=

Update interrupt flag (UPIF)

Hardware set ~al |A’ Software clear

/

Hardware set

Auto-reload register 120 99,

change CAR Vaule

Auto-reload shadow register

120 99
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EHEMH CRE L&) MELE

HE PR RE N+ NS Z 5= AR, EHemaSmasms, N X
TIMERX_CREP Z {7451 CREP. [r] bit#iizUT, SR IHES AR BRI a5 )k .

¥ TIMERx_SWEVG #7431 UPG fi2 & 1 7] PLEZH TIMERx_CREP & 7%+ CREP RI{E I+
FEAE— AN A

& 14-58. fE[A LR MBS EEN FE

were _JUTUUTUUTUHUUUUUUUUUryuuryyuyyu Uy

CEN ‘

e [TUUTUUUUTUTUTUTUUYU Ui ruud
onrres 96 XONEHENOXEXXCHIXDEHENENHKXOEHN I DOEEOEEHEO

Underflow

38 |2

Overflow

TIMERX_CREP = 0x0

UPIF ! |‘/ ! I‘/ ! I‘/ ’ I‘/ _//_|/ _/Hl‘—/
TIMERx_CREP =0x1 _’I/_|‘/ _//_|/ _,/_|/
TIMERX_CREP = 0x2
UPIF _//_r/ _//_|/
BT B LU BOEE

R I A LA A ST e 3 P T 41l 30 O\ B L Bt T DD » B I AE #R [ S — >l
BRI AR A A L, BN G, SETE R A S A e 2
B OEIER AR

AR BE RVEIEIE N R — /NIRRT P, S0R, FEAG S HE. ANGERE — M e
Peak, — A IEEEERE, DIA I A — AN EE T RS a0 SRR 5] L B R B L
W, TIMERX_CHXCVZF 7 2 s 4ui e, [ CHXIFA 4% B 1, #7 CHXIE=17=E
JETE T
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&l 14-59. EEM N\ FHIREE

RN GRS

EEg [ oTEEE

co > &S
» D Qr—|D Q >
TEWE & T
~ ~ - CHOP&CHONP
TIMER_CK r r r

l - l CIOFEO :E|0FED' ‘
S AN [SARAT AN E
Fif A ol 1o || R AR ISO cureo
o - o
T T Y (CcHovAL) s g
CHOMS
o TIMERX_CC_INT
K At JEIE AR R < o
[— [TI1
[— |TI2
[— |TI3
< CIOFED

WIE NS S CIxKIE T TIMERX_CHxf5 5 . i#iE iau)\f: CIXJe# TIMER_CKf5 5 [F, SR)G
BT IR B R, AR BUE E S . B IR R ES, AT LIRS I b R e
RN . EI G B CHXPIEBAE H LT ECE TRy . B AL B CHXMS, 18 AT L $F H At @ 18
WG 5 BN S il & (5 S E ARG S . BCEICT A Mes, (Ea T AN MmN G A 7= —
NGRS . WIREME KA, TIMERX_CHXCVAZfif it A2 iMHE

Fo E L BRAT -

Bk JERE (TIMERX_CHCTLOZ 17 %% 1 CHXCAPFLT ):
MR NAG S FIERE S E, FCEAMFCHXCAPFLT,

BB, WIS (TIMERX_CHCTL2%7 1748 HH CHXP/CHXNP):
Bic B CHXP/CHxXNPE#E bW ELE TR

B=3. HPUELERE (TIMERX_CHCTLOZ 77238 1 CHXMS):
— B i fid B CHxMS i%& # % A\ il SRR, 00 200 B R 38 18 A B 7 O\ B Q
(CHxMS!=0x0), i HTIMERx_CHxCV 7 7 8 AN fE 5

B hifEEE (TIMERXx _DMAINTENZ: 77 % 1 CHXIEFICHXDEN):
fEREFHN R BT, AT LSRG T FIDMATE >R .
BHPB: WHIRMEEE (TIMERX_CHCTL2Z /7 2 CHXEN).
FER. YIS S KRR, TIMERX_CHxXCVH 4 B BCYRT B2 ME, CHXIF NE1.

WIRCHXIFAL 4 N1, NICHXOFfAZE 1. ARIETIMERX _DMAINTEN 7547 2% 1 CHXIE
CHxDENECE, FIBTAH R ) 4 B AIDMATE =K 2 B FE H o

HEM A B RECHXGHL, S E™ 4 P AIDMATE K.

T S A IR Th et ] SR & TIMERX_CHx S|l FAS 5 B Bksh e 5e . Bltn, —ASPWMK
HEHFICI0. i BTIMERX _CHCTLOZ /745 CHOMS 42'b01, k@ EORIHHi k{5 5 NCIOo,
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A i B T3k . BC B TIMERX_CHCTLOFF 74 H'CHIMS y2'b10, EFHEIE 1RG5
NCIO, [AN B & MR SR E v EAHE, EEEOW EIHmEN.
TIMERX_CHOCV 77 77 &+l  PWME I HAME, TIMERx_CH1CVZi /745 Ml & PWM 5 2 HU Al

W EIE T T e

& 14-60. FiEH H LBJRE (A T i i0iEE, x=0)

OxCPRE

iy L A7 2% >
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Ll A ol
it | oNT=chxoy | T LB i 1AM R > %”'Kﬂégggm —
Hg - S| PIERE | e CHxip | CHOON
e CNT<CHXcV= CHxCOMCTL Dead-Time | CHXE CHXNE
v -
Counter o

A 14-61. FiEHH LERE

O1CPRE
it LB AT A AR
cH1CY > CNT>CHICV
> . i 1 1 R AT

fit | CNT=CHICV it P 25 C | begedese | cHLO

ERE o o CH1P >
» e CNT<CHicv_| CHICOMCTL CHIE
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£14-60. FEHH HRIRZE (FH T HEHRIEE, x=0) 1 F14-61. FE fiH 2R 5
25T e b A R B L . B B HH 15 5 CHX_O/CHx_ON 5 OxCPREfS 5 (V1% I EE
BHEEES FIRZRMIRWT: OXCPREME 5 FA, CHx_O/CHx_ONM#i 5 5
OXCPREf5 5, CHxP/CHXNP{.MCHXE/CHXNEfIA 5% (AR5 WTIMERX_CHCTL2%
P88 R AR . Flin:
1) %4# B CHxP=0 (CHx_OmHiFA %k, 5OxCPRE#;HWPEHIF). CHxE=1 (CHx_O%i
ffifE) I

#OXCPREfIH AR (&) fF, MCHx_O%i A2 (| HSF;

HOXCPREHH o (i) HF, WICHx_Ofr i Lak (i) P,

2) M E CHxNP=1 (CHx_ONfKF 2L, 5OxCPRE4iH # A )+ CHXNE=1 (CHx_ON
By A RE D B
#HOXCPREHH A& () MF, WCHx_ONfiH AR (KD s
#OXCPREfiH & () HF, NCHx_ON#iH £xL (B HFs

4 CHO_OFICHO_ONJA i 4 i i, CHO_OFICHO_ONIH# F A% Hi 15 ik 5 TIMERX_CCHP#F
e, (ROS. 10S. POEFIDTCFGEAT) %,

eI IE R H EL R ThRE, TIMERX®] DAL= AE i das ko, A&, ARk, 54 ) R4 2 #6 /& 0] 4
FEM . 24—/ M B IE K TIMERX_CHXCV R 74 511 s AE VLB R, AR 4 CHXCOMCTL
foE, XAMEEMHE T ESET, SEMJREFRE E. Ui HBNES
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TIMERX_CHxCV % 788 ME VT LI, CHxIFAZ 4% &1, WHCHXIE = 1< =4 dulkr, 25
CxCDE=1ll2/=4-DMAiE K

FoE AL BRAT -

B B I A I s, T AR A

B R E

¥ B CHXCOMSEN{7 K it & i tH e A5 7 25 A7 4 5

W B CHXCOMCTLALRAC B i th A5 (B v BB AR )
¥ B CHXP/CHXNP AL AL 354 280 - A ple

B CHXEN{E g i i

FE=2B. BT CHXIE/CxCDEAN L & T Hi/DMAE K {H it

$I0%. EiITIMERX CARZ A2 FITIMERX _CHXCV 23 17 A% e B i 1 EL Rt 3 .
TIMERX_CHXCV 1] LATEIZ AT I AR 4% F S 22 ) I T 25038

BHH: W ECENNERE T 2.

[14-62. =FgmH HEEAR R T = b b cEE T B H T, CAR=0x63,
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14-62. =Fydih LB

o e [T TTUUTUUTUTUTTUU U UL

CEN

T O CC OCOCCCOCEOCOCCCOCCOCE

Overflow

|
I
|
|
match toggle \
I

OxCPRE

match set

OxCPRE

OxCPRE

| |
| |
| |
| |
match clear ‘ ‘ ‘
| |
| |
| |
| |

i PWM ThE:

£ PWM i A F (PWM#E R 0 2 it & CHXxCOMCTL & 3'b110, PWM R 1 2 fid &
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PWMIIE .

PWMI)JE I HTIMERX_CARZF - & thiE , 1573 L HTIMERX_CHXCV A fAdE e « &
14-63. PWM AT /7% 7 7 PWMI At BT A eI o

£ PWMO # 30 T (CHXCOMCTL==3'b110) , #1 R TIMERx_CHxCV & f% &= W {5 K T
TIMERx_CARZF£f- & HU{H, i85t — EA R,

TEPWMOE 2 (CHXCOMCTL==3'b110), 1R TIMERX_CHxCVZ 735 M{E%T0, i
—H LR,

& 14-63. PWM B 5 H

CHxVAL
0

PWM MODEO = =

Cx ouT ﬁ !—\ R S s O O
PWM MODEL =

Cx OUT U \_I [ ) B

Interrupt signal

CHXIF
CHxOF . |

BER SRS

Wik £/14-60. FEHHHRIRFE (HFH A HHFEE, x=0) iR, HTIMERXH T4 It
ML R, Rl B 2 BT 2 e A — A ()5 5 OXCPREAS 5 (B i xi H &5 9).
% #H CHxCOMCTLA 7] LA E LOXCPREE 524 . OXCPRE(S 5 #& TR A ¥ th Thge, GLF,
% CHxCOMCTL=0x00 7] LAfRHE i 46 HiF; ¥ E CHXCOMCTL=0x017] LL# OXCPRE(E 5 %
BN E HCF s % B CHXCOMCTL=0x02 iJ L\ ¥ OxCPRE 5 5 % B Nk H F; &
CHxCOMCTL=0x03, 7E i ¥ 25 MTIMERX_CHXCV /7 2 E UL T, T LB 15 5.

PWM#H 0 PWMAE 1 & OXCPRE [ o5 — Fhfir i 287, % B CHXxCOMCTL A 3 4 0x06 5%,
0x07 ] LA & PWMAE R O/PWMAE 1 . 7EIX iz, MR THEEE A TIMERX_CHXCV %547
AR AT EO T ], OXCPRE(S S H . BRI ik, ES MM,

1% CHXCOMCTL=0x045%0x05 7] LL SZ¥L OXCPRE/E 5 #5840 th ThAs . My il LB S S heg &
P o B A RE T RO, T T TIMERX_CHXCV I A% 2848 2 18] () b 3 45
R

B CHXxCOMCEN=1, i 4MBETIS| IS 577 A ETIFPAE 5 v T, OxCPRER 3
KA BT — IR ET S E 2RI, OxCPRE(S 54 & | B4 A8 PR .
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g AN PWM

CHx_OMICHx_ON2Z — X B AMg HdE, XPAME SAREE A 2. TIMERXA MYikidEE, R
A=A A EE . B AME 5 CHx_O AT CHx_ON J& B — 41 2 $ ok th & -

TIMERx_CHCTL2% 17 %3 F1 ffICHXENAICHXNEN/ , TIMERx_CCHP % 7% #% 1 [)POEN. ROS
MIOSHr, TIMERX_CTLAZ77 8% (IISOXFIISOXNAL . it ##4 I TIMERX_CHCTL2%7 77 28
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& 14-5. HSHEEHIHIAMA R

S BWHRE
POEN| ROS | 10S | CHXEN [CHxNEN CHx_O CHx_ON
CHx_O/CHx_ON = LOW
0 0 CHx_O / CHx_ON i tiZtfe®
0 1 CHx_O/CHx_ONi i 5 IR B @),
0 WiE L I EF: CHx O = CHxP, CHx ON =
1 CHXNP) ; WIRFCIX =N Bh AR R, TEFEIX I A2 )5
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CHx_O/CHx_ON ! K PR -
. « < BB SeH IR F: CHx_O = CHxP, CHx_ON=
CHXNP) ;5 HWIRAEX F= At gl R sk, ESEX IR Ji5 «
CHx_O = I1SOx, CHx_ON = ISOxN
CHx_O/CHx_ON = LOW
0 CHx_O/CHx_ON% Hi 2568
0 CHx_ON=OxCPRE®
1 CHx 0= LS*VL @CHxXNP
. CHx Ot CHx_ON#fi i fisfe
0 CHx_O=0OxCPRE®CHxP CHx_ON = LOW
CHx_O¥%ir i ffi 6 CHx_ON#i i 25t
1 CHx_ON=(!OXCPRE)®&®
L CHx_O:OxCPREei(ijP CHXNP
1 /1 CHx_Offnit fE e CHx_ONi i fi
CHx_O = CHxP CHx_ON = CHxNP
. 0 CHx OMitXHIRA | CHx ONHIHIEHIHE
1 CHx_O = CHxP CHx_O=0OxCPRE®CHxNP
CHx_O#i i ¢ PR A CHx_ON%ir i fi i
1 0 CHx_O=0OxCPRE@®CHXxP CHx_ON = CHxNP
CHx_Offi it fi & CHx_ONi th e RS
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1 CHX_O=OXCAPREeiEHxP CHxNP
CHx_Offi i fli g CHx, N i
E%:
(1) HiHiZERE: CHx_O/CHx_ON firth 5t N5 | AT, 8 51 B Fa 732 GPIO | T i fid B 4% il
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To bR HL v B 5
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(3> PEE WA R

(4 & RodfE;

(5) (IOXCPRE): OxCPRE {5 HHME 5.
H4b PWM A FCIX 8]

1% B CHXENFICHXNEN A 1’b1 [F I % B POEN, ZEXAHFAB i {Hift. DTCFGHIEE X T %E
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EPWMORE T, 4iBiExVUAC & 4 (TIMERxiT%t#%= CHxVAL), OxCPRE&¥. Z#A&
14-64. ZBIEIX I B T A8 AR, CHx_OfE S 1EFL X IS 8] N A LS, B SIFEIX I
i e A A N B, MICHX_ONMES 5 1 R H Y. RIS, 7EBAL, THEERF UL
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G TESEIX I R N ATH AR AR HE T, TESEIX I (R J5 A48 g e F P
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B RSEXER KT s 55T CHx_OfF 5 19 5 2 L, CHx_Off 5 — E N L AUE (41 £&/14-64.
HIE XY [FHT T A D) o

B OURIEIX GERT KT E 2T CHX_ONfE 5 /) 5 tk, CHx _ONfE 5 —E N RHE.
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CHx_O
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I
I
I
I
I
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I
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I
|
I
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|
|
I
|
|
I

Deadtime
Comer case Deadtime > pulse width

- Pulse width

CHx_O

I\Deadtime
||

CHx_ON

\ .
Deadtime

bR

i Hh b, 4 CHx_OFICHX_ON{E 5 Hi P4 L R 7451, TIMERx_CCHPZF {74511
POEN, IOSFIROS fi, TIMERx_CTL1 % 75 HISOx FHISOXNAL . 41 ik FA & A B,
CHx_OFICHx_ON {554 tH A G [FI B 5 B oA ROBF . kel DLE S RN 5, tomT
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TIMERX_CCHPZ 17 %3 FIBRKENAL & 177 LAMFEREF 1L ZhEE . TIMERX_CCHP%F 725 I BRKPAiL
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1. RAE TR A
8 {REH WA R AE
7 BRKIF kA W AR E AL
M N RO, AR ZALE .
2 BN TE R, MRZ AL AT FHEAE O
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|
I
|
|
match toggle \
I

OxCPRE

match set :

OxCPRE

OxCPRE

| |
| |
| |
| |
match clear ! | |
| |
| |
| |
| |

it PWM Thag

EPWM % 45  F (PWM# £ 0 /2 it B CHXCOMCTL A 3'b110, PWMEE X1 2 it &
CHxCOMCTL A3'b111), iEiEHIETIMERX_CARZ 17 2% FITIMERX_CHXCV #7728 18, %t
PWMIKF .

HRAR RO, JRATRT A AP AWML : EAPWMQZLTS %1 55 PWM) FICAPWM( 1 93t 5%
PWM).

EAPWMIY]FE I TIMERX_CARZ A7 24 H €, 525 L I TIMERX_CHXCV 25 77 28 (5 1R 5E o
£I14-79. PWMES/F AT 7~ T PWMFR) 4 H 35 72 AR T

£ PWMO #: . & (CHXCOMCTL==3'b110) , 1 } TIMERx_CHxCV % 17 2% ) 85 K T
TIMERx_CARZF 723 FME, HEHH —EH VA T

FEPWMORE R, N (CHXCOMCTL==3'b110), WIETIMERX_CHXCVZi {7 8% (M %5T0, @ik
—HE AL
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& 14-79. PWM B 5 H

CHxVAL
0

PWM MODEQO .

cxout [ | !—\ R S s O O

PWM MODEL =
Cx OUT U \_I [ e O A

Interrupt signal

CHXIF
CHxOF . |

BER RS

Wi E14-77. FEHH HLBRIRFE (HH A EHFEE, x=0) xR, HTIMERXH T4 It
MebL N, Il IE S G S AT e A — N EE 5 OXCPRESS 5 (@ iE i H HE& 15 ).
% B CHXCOMCTLAZ 7] LA 32 LOXCPRE(S 5287 ., OXCPREfS 54 # TR K% i Thek, 14,
¥ B CHXCOMCTL=0x00 ] LAfR£F 545 - & B CHXxCOMCTL=0x017] LAt OXCPREfE 51X
BN E HCF s % B CHXCOMCTL=0x02 iJ L\ ¥ OXxCPRE 5 5 % B Nk H F; &
CHxCOMCTL=0x03, 7E i ¥ 25 MTIMERX_CHXCV /7 28 ME UL T, o] LB 15 5.

PWMEL L0 A PWMAL 1 /2 OXCPRE 1) 575 — F i t 28 8, 1% ' CHXCOMCTL A 435 Ox06 5%
0x07 A LATC B PWMEEO/PWMAEE 1 . FEIX LRI, ARAETHEEE A TIMERX_CHXCV & 47
BEMR R LT ], OXCPRE(S SR H il V. HARGN T HIR, 155N 1T .

% B CHXCOMCTL=0x041;0x05 7] LA S L OXCPREAS 5 [ 5 il 4 H1 T RE . v LS S Reg &
P R B oA BE T ROIRAS, T AT TIMERX_CHXCV [RAE A B2 2 18] ) Eb e 25
R

B ECHXCOMCEN=1, 44 MBETIZIE 5 ERETIFPE 5 um T, OxCPRE# il
KA BT — IR FT S E 2RI, OxCPRE(S 54 & M B4 R PR .

B 5 AN PWM

CHx_OMICHx_ONZ — X B AMg HdE, XPAME SAREFR A 2. TIMERXA MUiki@EE, X
A=A I B E . B AMS 5 CHx_O Al CHx_ON J& B — 41 2 $ok th & -
TIMERX_CHCTL2% 17 4% F1 ff)CHXENAICHXNEN/7, TIMERX_CCHP %577 %: 1 [POEN. ROS
ANOSHZ, TIMERX_CTL1ZF #7254 (ISOXAISOXNAL . %t M I TIMERX_CHCTL2 %577 2%
1 (1) CHXP AICHXNP A7 K 1R 5E
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£ 14-7. HSHEHIEAMNTHR
HiSH HHREE
POEN| ROS | 10S | CHXEN |CHXNEN CHx_O | CHx_ON
CHx_O / CHxX_ON = LOW
0 0 CHx_O/ CHx_ON #ith255E@
0 1 CHx_O/CHx_ON#i i % R 45 @)
0 W IE e E AL H P : CHx_O = CHxP, CHx ON =
1 CHxNP) ; WRICIX AR oA e, ESEIX I H 2 )5 .
0 o1 ! CHx_O = I1SOx, CHx_ON = ISOxN ®
CHx_O/CHx_ON% ! % PR -
L y y IWIE S Rk #F: CHx_O = CHxP, CHx_ON =
CHxNP) 5 WREFEX =R R R, AEIEX I E )G
CHx_O =1S0Ox, CHx_ON = ISOxN
CHx_O/CHx_ON = LOW
0 CHx_O/CHx_ON#i 2%t
0 CHx_ON=OxCPRE®
1 Chx 0= LS*VL @CHXNP
. CHx_Offrit A< CHx_ONfih f
0 CHx_O=OxCPRE@®CHxP CHx_ON = LOW
CHx_Of%irHiff fig CHx_ON#i 256t
1 CHx_ON=(!OXCPRE)®@
L CHx_O=OxCAPREeiCb:HxP CHXNP
L o CHx_Ofy i ffifig CHx_ONth
CHx_O = CHxP CHx_ON = CHxNP
. 0 CHx O KFIRA | CHx_ONEHi 3 HiAR A&
. CHx_O = CHxP CHx_O=0OxCPRE@CHxNP
CHx_O%ii th < IR ES CHx_ON#i i f# fig
1 0 CHx_O=OxCPRE®CHxP CHx_ON = CHxNP
CHx_Offi i ff & CHx_ONi i e R A
1 CHx_ON= (IOXCPRE) &
L CHx_O=OfoREeiCb:HxP CHANP
CHx_OfiHiflifig CHx_ONith

NETEN

(1) frtiAERE: CHx_O/CHx_ON #iith 5%t 2 5| BT IT, %6f 51 P32 GPIO b R4 e B ¥l
T b TR R m A

(2)  HHIKPIRA: CHx_O/CHx_ON #iith T4 HLF (CHx_O = 0 ®CHxP = CHxP) ;

(3 PR AR ET .

(4) @ iRk,

(5) (IOxCPRE): OxCPRE & S HAME 5.

B4 PWM 4 A\ FEX B H]
1% B CHXENFICHXNEN A 1’b1 [A] i % B POEN, JEX4HEABLs#{HifE. DTCFGHIEE L T %E
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DX IR, SEDXH RIS EIE O AL, SEIXI (A 40715, 75 ZHTIMERX_CCHP# {745«
SEIXHT TR N, O 138 TE BN P A5 5 A 2 R A 2%

EPWMORE R, 4B xVLAc & AR (TIMERxiH#t#%= CHxVAL), OxCPRE#%. 7t &
14-80. 7BFEIXHT I T A5 A, CHx_OfS5 578 B X I a] Py A% HEF, B3B8 X I
i e A A N B, MICHX_ONME 5 1A R i Y. FIAE, 7EBAL, TR FRILHD
(TIMERXxi1-#¢#%= CHXVAL), OxCPREfZ5#%i50, CHx_Ofs5#i 7 HliEZ, CHx_ON
GTTESEIX I R N ATI AR AR HE T, TESEIX I R J5 478 g e F P

A — LS A R A, fln:

B QRBEXAER KT EE 55T CHX_OfE 5 Y 5 25t CHx_OfE 5 — EONEAUE (1 £714-80.
HILLXHT [F] 7] TR i) -

B OURSEIX GERT KT EE 2T CHx_ONfE 5 /) 5 t, CHx _ONfE 5 —E NERHE.
14-80. 5L X B[] ) LMy Y

A B
CAR .. . .. .
CHXVAL .. .. .. .
O . .

cxoPRE. | !—1 e N O
eweo LMl M ml ml M
-2 € :
N
Deadtime

Comer case Deadtime > pulse width

- Pulse width

CHx_O

I\Deadtime
||

2y

Deadtime

CHx_ON

|
|
|
|
|
| —
|
| mE r
| CH O iy R e S e N e F e F e B
|
|
|
|
|
|
|
|
|
|

AR

fi AR T, % H CHX_OFICHX_ON/E 5 HL- P4 LL R A% ], TIMERx_CCHP a7 /745 1)
POEN, IOSFIROS {7, TIMERx_CTL1 %5 {7 %5 111SOx FIISOXNAL o 451 1k F & A B
CHx_OFICHx_ON {554 tH A G [FI B 5 B oA ROBF . kel DLE S RN 5, tomT
A3k 5% HXTAL I B 25 2% s 4 o IR b 2% 0 3 0 |t RCU e 1) I b 1 4 2% (CKM) 7= A o
TIMERXx_CCHP#7 /725 I BRKENfZ B 1 7] LU e 1- Th e . TIMERX_CCHP#7 47 25 [f)BRKPA.
g T IR A

KA IER, POENAL# 7 L5, — HPOENfAZ A0, CHx_OFICHx_ON#TIMERx_CTL1%F
17 2R IFISOXALANISOXNIE S . WIR10S=0, 5 i &% Bt A Rg, 75 M5 A Re U sR
W] E AN b B T S ALRAS, SR U X )= A 25 e, DMETE— BB 0] )5 3k 3
gy, T A ISOXFNISOXNAL L B .
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RAEPIER, TIMERX_INTF# /285 FIBRKIFALE B 1. WIRBRKIE=1, =4,
B 14-81. EEMMFIERMA (ERPFEH0 B, MibESHTA

BRKIN
OXCPRE

CHXEN: 1 CHXNEN:1 | CHx_O ~ 150x |
CHxP :0 CHxNP :0

ISOX = ~ISOXN CHx_ON = 1S0xN |
CHXEN: 1 CHXNEN: 0 | CHx_O = 150x |
CHxP:0 CHxNP :0

ISOX = ~ISOXN CHx ON = 1S0xN |
CHXEN: 1 CHXNEN: 0 CHx_O

CHxP :0 CHxNP :0

ISOx = ISOxN CHx_ON
BA Rk

Bk R 5 AR A U, %E TIMERX_CTLO 277223 SPM f7 8 1, i GE A ik
. 2 SPM & 1, THEEE NI F4 2R JETEZHE IR THE AT BRIk, wTeL
BT E CHXCOMCTL AL & TIMERX 3y PWM a3 L i,

— HUCE E N SR8 1T 7E kU, 75 3 E TIMERX_CTLO 27 47 a4 X 7E N &4 B2 CEN=1
RAERET B . BAFS CEN=1 #RAT LU A —AMkat, BbJE CEN {2 —EARFFN 1 HREHF
fER A CEN ALHZ S 0. Wik CEN ALgifFiE 0, tHEE IR TAE, iH BEg Ry

RPN, ARG R VR 2K CEN A B 1, {ERETHEEE. SR, PATHHEUE A
TIMERX_CHXCV & f7 #5H (1 LU 285 AR SRAFAE — S B BB o Ny 1o KR FEDR/D SER, H
Al LK TIMERX_CHCTLO/1 27 /7 #4f) CHXxCOMFEN 78 1. Hfkr i F, bk BT
25, OXCPRE 155 ¥4l 3 B i il 4% 46y 5 R A= LU BE T IC B AH 7] () RSP, AER AN 25 e b s
iR, R EE R E Y PWMO 50 PWM1 % g 4710 N iF CHXCOMFEN 74 w1 H, fil
RIERIET RS

& 14-82. k)1 HEZ, TIMERXx CHxCV =4 TIMERx CAR=99 J& T —/MilT-»
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&l 14-82. BBk, TIMERx_CHxCV = 4 TIMERx_CAR=99

TIMER_CK

escew [LUHUUTUUUULUHTL

CEN
Under SPM, counter stop
J
OXCPRE |_
SERT 5% DMA B,

5E I 25 DMARSE A2 45 18 1 DMARL UL B e I 38 1K a7 4735 . A /R i) 2% DMAEE 2AH DG 1 2
17 %%: TIMERX_DMACFGAHITIMERX_DMATB. %%, WAZIEfHREDMAIE R, — L Py eh W5t
FERT A2 AEDMAGE R o 24 34t & 42, TIMERXS: 4 DMAK 1%1#5 3K . DMARL & iliM2PE =,
PADDR /& TIMERXx_DMATB % 7 # Huhi:, DMARE£:17 1 TIMERx_DMATB 27 77 2% . S2br |,
TIMERX_DMATBF £ 4% R f2 — Mg, € I 85 2K TIMERX_DMATBBR I 21—~ N Z5 77 4=
XA WA 748 HTIMERX_DMACFG 77 4% #% T FIDMATAK 15 €« 41 R TIMERX_DMACFG %
1745 [IDMATC A 3 {6 0, FRon 1k fE 5, 2048 1 K% 1 ADMATE Kt il LAsg sl a2
TIMERX_DMACFG?Z5 /7 25 IDMATCA 38 A N1, Bl f N3, R4k L, i
BHZ K 3KDMAIE K. EIX3KIER T, DMAXTTIMERX _DMATB 2 17 %% (117 5] 2> Wit 5 21377 [7]
EN 25 IDMATA+0x4, DMATA+0x8, DMATA+OXCRF 8% . M2, RAE—IRDMAP B Wrig
K, ERSSIES K% (DMATC+1) KGR,

W F 1 RDMATG R4, TIMERxK 2 E 5 F i .
TE BT B3 1A AR

HCortex®-M23 W #%1% 11, DBG_CTL1ZFfF#5 I TIMERXx _HOLDEC B A 4 B 1, el 2t Hss
=1k,
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14.5.5. TIMERX #7748 (x=15,16)

TIMER15Z: 4 4ik:  0x4001 4400

TIMER16£EH3E: 0x4001 4800

) 27723 0 (TIMERX_CTLO)

HodikfwE%: 0x00
HAifE: 0x0000 0000

%A AT R ORI (3240) Ui ]

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ 1R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ fRE CKDIV[1:0] ‘ARSE ’ fRER ‘ SPM ’ UPS ‘UPDIS’ CEN ’
w rw rw w rw w
RLIREI, 2 Eii9%)
31:10 e WA FFEALE
9:8 CKDIV[1:0] i 43 A

AL B CKDIV,  HLE € I N 8 (CK_TIMERY) 55T [X I ) A0 £ e 25 R A
IS4 (DTS) 1| i 73 B AR B

00: fors=fck_TivER

01: fors= fck_TiMER /2

10: fors= fck _TIMER /4
11: ¥

7 ARSE HalE R T
0: 2%RE TIMERX_CAR 7 IR T #F 7 a% .
1: {FRETIMERX_CARZF 74 IS, T 2 /785 o

6:4 fREE IR FF R A
3 SPM Bk AR

0: FUKpFREAEERE. BRSSOk E T AL
1o FRkpPBUERE. 2T RS AR, TR T

2 UPS HORTE SRR
AR E ZAL, R .
0: BLUF 2™ 4 S W i DMATE 3K«
UPGH7# B 1
THEgR G R
AR A
1. FHIEM A H T BT e DMATE K -
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THECBR R Y RE
1 UPDIS AR REH

AL FH KA B B e SR A ¥ 7 AR
0: FHTEMMRE. TR AR, MRIIE T AR AN TS E, DT EAY
R

UPGHi#E1

THECES I R ViR

AR A
1. FEHFMFAARE.
R A ELN, UPGHH E1EE BB A, (HR2 TR
TG AR BRI

0 CEN AR
0: iHEA%ERE
1. AR
TEHMHCENML B LS, A B, BB E RS R 2 B fe A .

e H) 725 1 (TIMERX_CTLA1)

ik fmAs: 0x04
HfifE: 0x0000 0000

A7 5 P 1 (3280) V7 1

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

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

‘ 1R # ‘ ISOON ‘ 1SO0 ‘ 1RH ‘ DMAS | ccuc ‘ 1R# | CCSE ‘

w w w w w

AL URE B4 s 3%}

31:10 (N AR FFEALE

9 ISOON JETE O HANE IE 25 R A

0: H{POENEfiz, CHO_ONix Bk H T

1: MPOENE {7, CHO_ON & T

A R FETIMERX_CCHP % A7 #8 [KIPROT [1:0]7 OO ] i i AT LA 5 ot
8 ISO0 IO = AR AS v

0: HPOEN& 7, CHO_O% Bk F

1: H¥POENKAI, CHO_O% & & F

WEHECHO_ONA: &%, —ANFEX I ] J5 CHO_O% e 238 .« s R ETIMERX_CCHP %
43 FIPROT [1:0]47 00 F s v DAY B8 4.
7:4 fREE DARFER A
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3 DMAS DMATE R IE B

0: MIBERMILBRIMRAR, RiEBEEXHDMATER .

1. HEFHEMARAE, RIZEEXKDMAE K

2 ccuc He AR R 5 - A7 4725 TR 1
LA T E A (CHXEN, CHXNENFICHXCOMCTLAZ) f##E(CCSE=1), iX
L5 T 27 7o BB TP R
0: CMTGH# & LI BB 5 T 25 /7o
1: HCMTGH# B 18 MBI TRIGI LIRS, STH /A8 5
LA BAM I, AR

1 fREE DARFFE L.
0 CCSE AR 5 T e

0: T ZTEACHXEN, CHXNENFICHXCOMCTLAZ 45 AE.
1: T %17 8CHXEN, CHXNENFICHXCOMCTLAf8 fg.
MRXEALEEWEN T, BAHFEAF BRI X A A E 3
LB B BAME R, A TR

DMA Fl+ lir{fi fE & 7725 (TIMERx_DMAINTEN)

b fwF%: 0x0C
S Ai{E: 0x0000 0000

N

A A R e 7 (3210) Vi )

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
w |
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0
1R ‘CHODEN‘ UPDEN ‘ BRKIE ’ 138 ‘ CMTIE ‘ 138 ’ CHOIE ‘ UPIE ‘
w w w w w w
IALTRE 2 R
31:10 R AR FFE LA,
9 CHODEN JHIE O LLAR/A#i3R DMA W& R{HRE

0: Z% LiHI4 O EL/Hii3k DMA 35k
1. {HREMMIE 0 ELA/MHiliZk DMA R
8 UPDEN T DMA i sk fiifie

0: 2513 DMA iR
1: {fREE B DMA iEK

7 BRKIE HhE Rl RE
0: ZEibvr ki
1: fHEREH LT
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6 Lngee) VRS AL
5 CMTIE i HH B H R A A
0: Z& b 80 AH B 37 v I
1o (FREHSAH BB op T
4:2 Lngee) VIR AL
1 CHOIE G 0 LhA A IR b fa B
0: %5 LiMiE O
1. fHfEEE 0 H i
0 UPIE B R W A

0: FEIETEHr i
1. fdHE S

TR R 78 (TIMERX_INTF)

kWA : 0x10
S Ai{E: 0x0000 0000

%A AR R etk 7 (320r) Ui ]
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
R ‘CHOOF ‘ TRE. ‘ BRKIF ’ R ‘ CMTIF ‘ TRE. ’ CHOIF ‘ UPIF ‘
rc_w0 rc_w0 rc_wo rc_wo rc_wo
ALITR= £ R
31:10 R DR FF AL
9 CHOOF JEIE O fi el AR &
MIBIE O WAL E VAT, 7E CHOIF brECa B 1 /5, Wik mxkaE
BF, bR EALAT AR R 1. AR B4 R 0.
0: JCHigkia Pk E
1 AT R B
8 frE DR FFE AL
7 BRKIF b A AR S AL
b NE R, HEEAERHZALE .
2epubR AN TCRT, AL AT RS0,
0: K r=4E
1: Hbf N A IR 2 P
5 CMTIF T8 T 8 AH SR h TR R
2308 T A ST B AR B AR AR B 1, A T 0.
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4:2

31

30

TR

CHOIF

UPIF

0: JCiIE HAH S b A A
1. JEIE B S A R

WA R ALAH.

HHIE O LB SR h bR

BEARE AR E 1 B 0. 2408iE O M AT, gk A A I SR R A
B 1 i o e BRI, AR S AL — DI R A B E 1,

0: JGifiiE 0 kA

1. JEIE O kA

HHTR TbR

WEAEAT e ST S0 A A I AR 1, BRI 0.
0: JEH M H R

1o R R

RIGEE L5 (TIMERX_SWEVG)

ik fmAs: 0x14
HfifE: 0x0000 0000

29

28

24
HAEg

27

Y7 (3247) Vi 1

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

TR

‘ BRKG | 1RH ‘ CMTG | R ‘ CHOG ‘ UPG ‘

hr/frig

Z2y i)

w w w w

Eiiipy

31:8

4:2

TRE

BRKG

CMTG

TR

WLIRRAF R ALAH.

PR

AL EL, A E ATk EE, i A 3iE0. KA g E 1N, POEN
REIHO HBRKIFAZ B E L, 5 IF A X MK AR T AIDMA, - U7 £ A B ) R T ATDMAf%
filo

0: A=Ak diff

1. PR E

T A SR A A

ST BB L, B EhiEO. MU E L, @I IR LR R S 9 (CHXEN,
CHXNEN FICHXCOMCTL) I H M th #5058 (FRFETIMERX_CTL1HHCCSE(E) -
0: 7= A i T 3 i) 58 g A

1: PR A @ TG R

IR R AAE.
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1 CHOG TGO R B P S AR
AL EL, A EREON A — AW IR L A, AR H3hE0. MUk i E
1, CHOIFFREM M EL, #IF)A xR A RIDMA, & HUAH S B FIDMAE K .
BeAh, S IEEORE B A A, TR I M AT B TIMERX_CHOCV A7 45 i 3k,
IR CHOIFFREALE 4 N1, MCHOOF RGP E L.
0: A7=AzIE I8 O skl b i -
1. RAEEOR IR B LR At

0 UPG R
WAL HI B L, BEREAE 3050, MUk EL, 7 RO, TR O,
USSR HR et [ B B B
0: LB FF=4
1. PEAERER S

BB H) F1748 0 (TIMERX_CHCTLO)

Wik fmFs: 0x18
HfifE: 0x0000 0000

A7 5 P 7 (320) V7 1

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CHOCOM | CHOCOM
1RE CHOCOMCTL[2:0]
fREd SEN FEN CHOMS[1:0]
CHOCAPFLT[3:0] CHOCAPPSCI[1:0]
w w w
R R
ALITRE T 2R R
317 frE DARFEEALE.
6:4 CHOCOMCTL[2:0]  i#i& O i Ehisehsi st

WAL 5E ST i th %15 5 OOCPRE Hy#i it LBz, 11 OOCPRE #3E T CHO_O.
CHO_ON ®ifi. 54, OOCPRE wiHL AR, T CHO_O. CHO_ON i i& fy i 14 HiL
kT CHOP. CHONP fi7.

000: W&, it 4228 TIMERX_CHOCV 5i148% TIMERX CNT [H]f# EhActt
OO0CPRE 2k H

001: VLRI & B N & o 4R FIE 5 43R/ LU EUE %7 42 2% TIMERX_CHOCV #H [FT,
#2#] OOCPRE N .

010: VLRI & B K 248 FIE 5 4 3R/ LU UE %7 42 2% TIMERX_CHOCV #H [F,
5 OOCPRE Jyfik.

011: UULFCHENFE . MitAad 1 53 LR E 2577 %% TIMERX_CHOCV #H[FIRY, 3%
#] OOCPRE ##i#% .
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100: S&HAMC. 5 OOCPRE MK HL P
101: SN . SR OOCPRE P
110: PWM #5300, 7E ) EiH 4, — Bt 8838/ N T TIMERX_CHOCYV K, OOCPRE
NEHSE, BT 7R RO, — BRI KT TIMERX_CHOCV Y,
OOCPRE MAKHL T, &Iy P,
111: PWM #5301, 7E [ B2, — B 883E /N T TIMERX_CHOCYV K, OOCPRE
ARHSE, By E HSE . 7R RO, — B4R i {E KT TIMERX_CHOCV i,
OOCPRE Jy&HF, BIAMKHF.
WARACETE PWM BT, R 2% H Ao U A 20 Dy PWM Sl L
R, OOCPRE HL VA 24235,
HTIMERX_CCHPZH7Z#%IPROT [1:0]=11 H.CHOMS =00 (i) I bArASBE#E

3 CHOCOMSEN TIE O i LU T Al B
LA E 1, TIMERX_CHOCV Zifr#f N T oA as i i, R T A aERIE
poe USR5 R
0: ZEILIBIE O fiy /LR T3 24
1. fEREIHIE O fir /LR T 37 f o5
IAE KPR (SPM =1), W] DATERBRIIANFE T2 A 1 Bl R PWM A
HTIMERX_CCHP#H 7743 fJPROT [1:0]=11 H.CHOMS =00H A7 ASHE 4 24 25

2 CHOCOMFEN JHIE O fiH HL e s B
HZAN 1, W@ E R E Dy PWMO BB PWML B, 2 bRy L
X i A N S PR o i S TR A R o N A 5 1 RO VR — AN BB LS,
CHO_O # 8 B N LA P M 5 Ll A SR 6 K
0: ZEILIEIE O 4 Ehi Uk,
1. {FREEEOM H LR PR .

1.0 CHOMSJ[1:0] JEIE 0 1/0 ik
KE AL E X T IEEN TR MBMAGSHERE. R A YW E K
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3 HDEN FEXU T AF fE
0: ZAREPX T AR
1. FFEER T AR
USART# e (UEN=1) It}, %A REEMINS .

2 IRLP IDAMR I FERE
0: IEHHR
1: fIRIHFERE
USARTHAfE (UEN=1) I, ZAIMARER: NS .

1 IREN DA fH R
0: Z5REIrDA
1. ffEEIrDA
USARTH#: il (UEN=1) B}, ZfiiRaesioes.
TEUSARTLH, ZfifRH.

0 ERRIE Z REAFIBE AR TP T RE
0: ZERBENR
1: L REAFHERT, HUSART_STATZ 743 WFERRAL, ORERR{BNERRA#
B, 2 A

16.4.4. USART HHRF 72 (USART_BAUD)

bk Az : Ox0C
S fifH: 0x0000 0000

HMUSART (UEN=1) #iffigert, ZEFFa M EEmis.

ZEAT AR R ReL T (3200 Vi

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

PLISTIR, b2 i3 iR
31:16 e WITRSF S ALAE -
15:4 BRR[15:4] VR ZR 3 SRR B B Oy

INTDIV[11:0] = BRR[15:4]

3:0 BRR [3:0] R ZR A0 R B INBGE Sy
1N OVSMOD = 0, FRADIV [3:0] = BRR [3:0];
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R OVSMOD =1, FRADIV [3:1] = BRR [2:0], BRR [3]44i#% 0.

16.4.5. USART fRH7I ] M T4 ias &5 f-as (USART_GP)

HodikfwE%: 0x10
HAifE: 0x0000 0000

USART#fHifiE (UEN=1) I}, ZFFRARWNRE.
fEUSARTLH, ZE 1o,

ZAAE ey R et (3267 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
‘ GUAT[7:0] PSCI[7:0]
LI, 2K R
31:16 re DAARFF R AL
15:8 GUAT[7:0] TER BERAR T ORI B A
USART#: i HE (UEN=1) B, ZAIAEERENE .
7:0 PSC[7:0] T B E
TEAAMEINFER T, W RGN AT 0 R AR T T IR . F AR
R S8

00000000: fREH — HEEXME
00000001: 1434
00000010: 2434

FEIDAIE ## N B4 A54E
00000001: X EEBENIXAME

TERRERBAT, X RGN #hd AT 2 A A T PSC4:01A138H » PSCI7:5]06 /¥
ShH . AR EUE A A7 3 PP 6 -

00000: frREE -AiEIXAME

00001: 2434

00010: 4434

00011: 64)4f

USARTH#EfEfE (UEN=1) K}, ZA7IsARemiis .
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16.4.6. USART &R & 73 (USART_RT)

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

fEUSARTLH, L& 7o,

ZAAr ey R et (3207 Vil

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ BL[7:0] RT[23:16] ‘
W w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ RT[15:0] ‘
W
PLIBLIR, 2 i35
31:24 BL[7:0] K E

XU H TR B R T=1 O B B . e I S5 15 B T IR B+ A 4y
HIKBE (1-LEC/2-CRC) -1,

XAME R DAESIESOT IR B B (T HZEARI P SRR KRR |, X
AN FAERE— AN b A R B i B — k. ERBE R, 4TBE=0R, ik

JETHE AR O,
AEHAMBR T, HMREN=0 (ZERZE I H/oiar HUEBCHI# S LA He & & it
H A0,

23:0 RT[23:0] PeUSCER A T TRR

AL IS T SRR, B RE I B A

WA, MR — NS, ERTHUE KBS, AR5 i
AL, RTFAREEN.

FERERERHR, RAMEHRSZBICWTHBWT., EXFIENT, R 55
—ANERBCET IR AT .

XA A DAAE TAER 2505 o AR an— /S s 2ok i i (8] LERTRUE M, RTRARE S
BB XTI, XMERBERE — K.

16.4.7. USART &k &% (USART_CMD)

Mk f#e: 0x18
HifH: 0x0000 0000

A L0 o 2 AN o
%Ay Raetk s (326) i,
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
’ TRE ’TXFCMD ‘ RXFCMD’ MMCMD ‘SBKCMD‘ R ‘
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LI, 2 FR R
315 R IR FF R AR -
4 TXFCMD RIEEYRE 1 3K
MZA 515 EATBE G, PAHUH A& HdE.
TEUSARTLH, ZAfRE
3 RXFCMD PSS =R
FZAL B 1RIGMRBNEFRELL, LEFF AR B ECEE .
2 MMCMD FRrERB i R
%A S VEUSARTHE N F R 1 B B AL RWUAR £ .
1 SBKCMD I Wi T iR =R
1% 07 5 1 8 7 SBKFAR & I USARTLE 25 N i & 3% — AN FF i
0 e AR FFEALE
16.4.8. USART RA&#FF% (USART_STAT)
ik fmEs: 0x1C
S A{E: 0x0000 00CO
LA R aesL T (3261 Vil
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
R ‘ REA ‘ TEA ‘ WUF ‘ RWU ‘ SBF ’ AMF ‘ BSY ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
e ‘ EBF ‘ RTF ‘ CTS ‘ CTSF ‘ LBDF ‘ TBE ‘ TC ‘ RBNE ‘ IDLEF ‘ORERR‘ NERR ’ FERR ‘ PERR ’
VALTRE £ FR £
31:23 FREE DR FER A
22 REA B R FIAR &
XA T USARTAZ L iZ 8 B R BRR A , 1AL AT Ll i AR i
0: USARTHZUhi2IIE 2%
1: USARTHZ U2 A 1l B
21 TEA RIS e IE AR &
T B T USARTHZ U IB BB I R IE MR REIRAS, iz ml LUB I i 5 B .
0: USARTHZ i IB 2R
1: USARTHZ O 3% 28 40 15 A
20 WUF AR JE AR AR e B e 26

0: A MR BEARA 2 e i
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19

18

17

16

15:13

12

11

RWU

SBF

AMF

BSY

EBF

RTF

1. CARERERG MR, WIRAEUSART CTL2HF4KIWUFIE=13f HMCUA:
TIRBEREMRALE, K51 Rk —~ i

RN B — SRR AR, i ADE I A B AL, XA FAFTEWUMAL R E .
MUSART_INTCH AR HHIWUCE 1, #7150,

MUESMAIEORT, %4130,

TEUSARTLH, %7 1~H .

P 3 I BR A A nge i

%A R RUSART A T BRI K

0: BRI TIRRA

1. BUARTERERE

MR R B D) M), e B SO B . R ] (HhhETE
RARWD BT USART _CTLOZF /R4 FIWMALIE .

IR A G SRR, NGB [IUSART_CMDZ 178 FIMMCMDA 5 1k 6 %
AL E AL

Wi A5 5 Rk pR IR

0: WRIEWFFFI1F

1: WGERIEWIF 757

SRR — AN WITF RIEAE S R

JEIL MUSART_CMDZ 223 11 SBKCMD 5 1R & fir .
TEWTFF I ) 5 1A ARSI, AR50

ADDRIC AL b7 &

0: ADDRAMZEIEIFFAFA LT

1: ADDRAECEI)FFFICAL, WIRUSART_CTLOFF /4R IIAMIE=L, 51K/
g

B2 FIADDR [7:0]h 5t LI 0T, BEfFEAL

JEILMUSART_ INTCHF#HIAMCE 10,

bR
0: USARTATZH
1: USARTIFZEH:K

AR R ALAE -

AR

0: A

1: BRERET RN FERHHO ., WRUSART _CTLIF/FHMEBIE=1, %3k
— Al

LRI OANPTFGE, B EES) S TECRKTBLEN + 4, fifFE
7.

B [MUSART_INTC#H A7 8% EBCE 13150,

TEUSART1H, ZAifRHE-

PGB IN bR &
0: MARMN
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1. DA, WHRUSART_CTLIFAHRIIRTIEW ENL, 51K H.
57 bR A ] 28885 T /EUSART _RT /s h il EIRTIY, @it B,
JEIL MUSART_INTCH /A2 FIRTCHL 5 170,

ERRERER, XA A Y FCWTEBWTITH .

TEUSARTLH, %7 F-H .

10 CTS CTSHF
XAME T NCTSHIA 51 (K5 5 D1
0: nCTSHI A5G| H-F
1: nCTS#HiA 5| & H-F

9 CTSF CTSAEAR &
0: NCTSRAELKHE
1: nCTSIRAL kAL IEUSART _CTL2A /2 ICTSIERL B AL, ¥ 51 KT
BnCTSEINABILES,  HAEf: B 7.
JEIE M USART_INTCA 25 ICTSCRLE L, EF %L,

8 LBDF LINBT A Pl A5 &
0: AR LINWTH 255
1: AMBILINWF 7. MUSART_CTLLZF 785 FILBDIELL#E B ALK, HaF Pk
FEAE
214 LINWT 048 R0 81 e el i, S A7
I MUSART_INTCAH 748 FILBDC 51, EF %M.
FEUSARTLH, ZHIfRE .

7 TBE RIEEAEF AT
0: HRmEAH K% BB 758
1: BIR R EPIRAEFRS. WHRUSART _CTLONF# I TBEIEM B, Kahh
W=
HUSART_ TDATAZ AT A5 I I 75 CL & 56 7% 2RS40 27 A7 23 B M USART_CMD?F
F#E I TXFCMDAL S 10}, BB A7 .
BT RIUSART_TDATAZ 745 1 '5 BdE ki&0.

6 TC RIETE R
0: KIEEATER
1: KI%E5ER. WRUSART _CTLOF/F#8MNTCIEW BEAL, Koa h i,
T R — AN B R 1 % 5 B L TBERE B AL, AL B A A B A7
JEIEAUSART_INTCEH f7 88 1 TCCAH7 5 17%0.

5 RBNE BRI IX RS
0: WAH BB HHs
1. SHEAEIEARIE BT DU, M3 £ 3 USART_CTLOMRBNEIER#E B AL, #
A A
LW F AR ANE CEEER R FHFAUSART_ RDATA, HEAFE L.
JHIT 12 USART _RDATAZ 258 MIUSART _CMDA 725 IRXFCMD/; 5 1750,
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4 IDLEF N AT by &
0: VLRI 32 R 2
1. B EIHER.  WHRUSART_CTLOZ A28 WIDLEIERI B L, o =4,
MR B A LRI, B E AT, ELRIRBNERIEAL, 75T A2 Bk EAT
[MJUSART_INTC% 774 ffIDLECH. 5 1350.

3 ORERR i R
0: A 35 Hh 4 5%
1. ARG R . EZREAAEET, MRFFHRUSART_CTLOMRBNEIES.
BAL, K5k . IRFFERUSART_CTL2(IERRIEAL B A £ 5] & k.
TERBNEE M ENIL T, WIS A 27 AE 28 [ B A5 14645 USART_RDATAZ f£
%, BB,
MUSART_INTCZ 74 FJORECA 5 140,

2 NERR M P AR
0: AR 2] 5 i 152
1. kB SR, £ REFEET, WRFFRUSART_CTL2INERRIERLE
Bz, FoAf =g
TS0 (A T )0 75 8%, g 4 R AR A6
] ZF A 2SR USART_INTCHINECH B 1150,

1 FERR i i
0: SRAS I B WU =
1: KBRS RECE T 7457 . 2 REARETD, WRFHERUSART_CTL2H)
ERRIEfIEAL, HH =4,
MR, GRS B W AR I B, e E AL R BRI, Y
ROEWHOES BB, AREAEW BRI RERNE  (R—HEMMNNACKS) , ZAt
BB E AT
MUSART_INTCF 17 #5 [FIFECHT 5 1750,

0 PERR R IR
0: AR BRI 4 152
1. NP IR E£2REFEET, WRFHFHUSART_CTLOKPERRIEN B
fir, FaAf =g,
S TE SRR 2 B A I B R B R, 2 ER A LA
MUSART_INTC# /745 IPECHI 5 1750,

16.4.9. USART HiiirEERHF T2 (USART_INTC)

Mk A% : 0x20
HifH: 0x0000 0000

A RAea T (3267 Vi,

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

‘ TRH ‘ EBC I RTC | TRH | CTSC I LBDC | R | TCC I R |IDLEC I ORECI NEC ‘ FEC ‘ PEC ‘

ALITRE 2R i)

31:21 TRE& WARFF LA

20 wuc TR P R R A o B A 25 PR T Bk

%40 5 175 R USART _STAT 2 {2 IWUFAL,
TEUSARTLH, ZfRHE.

19:18 R IR FF R AR -

17 AMC ADDRIUL i b 5375 b
%40 5 175 R USART _STAT 217 25 IRIAMFAT o

16:13 (23] DARFF AL -

12 EBC gt dibr EiERR
%40 5 15 R USART _STAT 2 17245 HEBFAL,
fEUSARTLH, ZARE .

11 RTC BSGEB I b T B
%A 5 1iE R USART _STATH A MIRTF R &
TEUSARTLH, ZAFRER

10 (735 AR R LA -

9 CTSC CTSA b bR EIF R
%47 5 175 R USART _STATZ /728 ICTSFAZ.

8 LBDC LIN T 7 A 0 e 7975 B
%40 5 15 USART _STAT 21725 IYILBDFAR EAL .
fEUSARTLH, ZARE.

7 (3] WIRRFE A -

6 TCC RIE 5E AR EIE bR
%40 B 15 USART _STATZA 1R85 I TCHL .

5 TRE WDIRRFE A -

4 IDLEC 25 N 2R A AR 76375
%40 5 LiERUSART _STAT 21725 Y IDLEFfT .

3 OREC i B bR BT R
FiZ A 5 1TEBRUSART_STAT 2 /743 fIORERR/

2 NEC Mg o K 000 5 o
%40 B LiERUSART _STATZH 725 INERRAL .
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1 FEC ik A R BB
%A 5 1iE R USART_STAT#H 743 IFERRAL,

0 PEC T8 s L TE BR
%40 5 1R USART _STAT A 1245 MPERRA .

16.4.10. USART ¥ #FEIHF 72 (USART_RDATA)

Hubk{mfs: 0x24
EAME: OxXXXX XXXX

LI a A ReIE T (3260 Vil

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ TR RDATA[8:0]
VALTRE Z W £
31:9 e R ALAE
8:0 RDATA[8:0] Bl B {E

AR BE 7

TR B BB ST T T AR A, (USART_CTLOZ AR IPCENE L) , MFA4$E
W R e CR7AZER8A, Bk THEB MK A AR AL .

16.4.11. USART %38 KiXF 2% (USART_TDATA)

Hublbff%: 0x28
EAME:  OxXXXXX XXXX

AT A Rt (3240 Vi,

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
e
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
e TDATA[8:0]
w
VALTRE 2K R
31:9 R AR ALE
8:0 TDATA[8:0] RIEEEIME
AL R AR 2
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W R E BRI IT T A BRI A, (USART_CTLORfAAEMIPCENE L) , Ak
BRI B AL R TALESALE R T BB M D A 2l A AL I B X
N MUSART_STATH 8 I TBEM B, XAFHEEATLINE.

16.4.12. USART #Z&EM#ZEHFFE: (USART_CHC)

HodikfwE%: OxCO
HAifE:  0x0000 0000

ZAAr Ay R Bet T (326 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
‘ TRE ‘ EPERR ‘ R ‘ HCM ‘
wOc w
LIRS B iR
319 N DARFFE AL
8 EPERR R R TR AR &

bR SR AERBNE BT, A0 A7 A I 2 i B A
BAFE0RT LB R IZAL -

0: FA KM BRI 1%

1 AN B GG R

7:1 FREE DR FER A
0 HCM T At 2 ) S A AR =X

0: nRTSfE 5% TRBNEIRZG %1788
1. #UEJa— NS (PCEEAIRMIZF AL YREER, nRTS{ESEN

16.4.13. USART %k FIFO #ZHFIRAEFF2 (USART_RFCS)

Hihikfw#% . 0xDO
SA{E: 0x0000 0400

A AT gy Raets 7 (3267) 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

‘ RFFINT ‘ RFCNT[2:0] ‘ RFF ’ RFE ’ RFFIE ‘ RFEN ’ R ‘ELNACK’
r_wo r r r w w w
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LI, 2 FR R
31:16 R IR FF R AR -
15 RFFINT BRIRFIFOI F ihx &
14:12 RFCNT[2:0] B FIFOIH A
11 RFF BARFIFOFR £
0: BARFIFOAR Ny
1: BEIRFIFOI
10 RFE BWFIFOZ Fr &
0: HEIFIFOARRZ
1: BIRFIFOZ
9 RFFIE RIS FIFO A K 1 e
0: 25 1-EFIFORE H iy
1. fifE BRI FIF O Hh i
8 RFEN BARFIFOffi
BUESM=1, &7,
0: Z5ILf# FH#EIRFIFO
1: {FREFZURFIFO
7:1 e AR FEFEALE
0 ELNACK FEFE TR R R, $EATNACK

DR A I BRI A 4815, NACKIK R T 1/16 7 I ]
0: FEHE T AL REIN, A IEIRATNACK.

1. FIERE TR R, EREIEATNACK.
TEUSARTLH, ZfifRE.
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17.

17.1.

17.2.

17.3.

NEER BB SLED (12C)

fEif

12C (N EBEE R LG M2 ) BB R AL 727 & TAARER LR SR ATH1E 0, AT MCU F4hER
12C BEA& HIE. 12C BRI PI& R AT4k: HFATEEZ SDA FIH 1T 42k SCL.

12C % ARSI 1 12C PRl pbmidi it o, PRIEBEA DL i+ #X, H# CRC A 4
Tift. SCHF SMBus (RAEELEL). PMBus (RIREELGEL) M SAM_V (B % 4 2 il 4
PO, BAMNESHRF L 10 12C BB . 12C H5 DB S R DMA X, W4 204 CPU
8.

FEAHE

AT B2 12C B LR Sz 1

[F) — 42 B AT 52 B0 E AL Dh g SOA] S ML ED e
F= ML 8] R ) H5 48 A i o

SCHET AR 10 A7 B AR RN T 7% Sk
XFF12C Z FEHUEA.

HRRIE (e 100 kHz), PR (sy 400 kHz) Fiplesi+ 810 (B IMHZ) .
MAUBLT AT EE B 1) SCL EBhhifik.

HF DMA #5.

%% SMBus 2.0 Al PMBus.

PAANH T = 75T ) A i e O A R A T
ALEFE) PEC (FRSCHTRARES) AR AR5 o
Y SAM_V .

Theevi B

12C 2 N sk tn & 17-1. 12C BAER 7~ .
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&l 17-1. 12C BIRIEE

> PEC %17 4%
CRCiHH /K5
A
\ \i
SDA—»  SDAFH| % - > AL AP
., 1l g
SCL¢——p  SCLEsH| 4% e o
T <
SMBA/Rxframe : P 2R A7
7 43 4
Txframe —————
LISE VA
DMAVt 117
FRAT1.12C BEARFURE (% CFHE 12C #iD)
Rig ki
RIEAE RILHHE R DR &
& Mo LR BRI R 15 &
FEHL VI EIEAE S, 72 AR B S S5 A gl SR B A 5 &%
ML HENFHE 5%
EZED LA ENLAT LR TE ARG B BT HE T [F B 45 S 2k
[\ [R5 AN BYCEE 22150 46 2 Ta) R B S 5 1 I AR
e RS — A ENFEREERSL, A8 - NEVg R, BkE
WLEIAS BB iR

17.3.1. SDA Z2f1 SCL &

12C Wi AW &4 4k AT SDA LA ATH 8 SCL k. EHFRLL L& il ix
MR FARMEI6(E . . SDA F1 SCL &2 MM 2k, did —AN Mt JREcE b i P 4% 3 A s iR AR
BRI, PSRRI T . TR RS ZR I W A i AR A AR TR B TR, DLER LR
5188.12C B2 LI BIRTE bR AT LU 2] 100 Kbit/s, 78 P =~ n] LUk #1400 Kbit/s,
24 12C_FMPCFG ' FMPEN # A7, e+ B0 R AL 1 Mbit/s. BT 12C 24kl fg
ZIEBAR L ZME4& (CMOS, NMOS, MR AR, B4 0 A1) HLF- IR A [E 2
1, BT Voo M SZFr .

17.3.2. BAEA B

IS B e PS03 1) SDA 2k B S i ARG € « RATERH B {5 5 SCL ARMR A I M 4l
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2 SDA M PIRE A e (N & 17-2. HIEFRCIE . A LR L5 75 2 — A B
ik o
B 17-2. HEA
soA L L
scL / \ / \
17.3.3. Mz b5 S
Bl B AL S da T — A START 45T —A~ STOP (= WA 17-3. BIFIEILESD -
START {55 %€ LN, 7E SCL N, SDA £k b H Il — A E UK - #5#. STOP 15
FRENCN, 1E SCL N, SDA £k b Bl—N MK R & 1) H T8 46
&l 17-3. BIHAE LGS
START
SDA \
SCL \
STOP
SDA
ScCL
17.3.4. B 8 [F 3P
PR EATLRT DA RN 2 PR e PR IR s, DR bbb 20036 i — S AL | Ok o i WA EHLAR B
LI IBOTT 76 L, X — Mo d i i [FE AR R TE i . B ENL RS N A 75 2R )
SRR E AL o
4P [F 2P SCL 62k 5K L8, X2 1 SCL £k 1 s 2K U e & 28 et B e
IR, 1 H LI AR H PR, Bl SCL &R FFX ARG E R BIA
e s (S WA 17-4. B8 . HRWR S — AN A TGRSR, XA
P R B S D) A S 20 SCL R R AS . Rtk SCL 264 A 5 KAK HE~F o A I 28 F PRk
fRHSF . DR H - ) B I 28 2 0 Ny PSS RRIRES
&l 17-4. B8R ED
CLK1 \ r
Pwaitﬁl{ count: |
CLK2 \ / \
scL \ / U
17.3.5. i

PREAIFED —HE, #ORN T MR 2 BHUIENL N IR mlrh . Mk 25 MG K.
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AT AE A TR R I A SE LA AT DUR S o IS =AU AT REAE STARTAE = () e A OR A3 I [] Y 7
M P E M AISTARTE 5, XA I T 7 ZAh ok ok 2 A ALK 58 ufeH .

FhIZAL AT, RO ARESIE, HSCLyRN, & LN ASDAR = HME Sk
R M AR TR R AR 2 AL B0 B, WA BN SR A A S A E, 8
ZEANTRES DA T AN IR o R — A ENUACE BT EA I 2 SDA P AR, WA
B O #RMOR S 3 TR SDAK HHIKE], 1 51— > BN LRS:5E R B DRI .

& 17-5. SDA &P %

wusoa \ /1 \_ o [/ 1 \/
wesod ) 1\ 0/ 1\ o

SDA 1 0 1 0

st /. /S

17.3.6. 12C B RARE

BAM2CH & (AERZMEERIE, LCDIS), frffdsoi s ) #md bk 2470
Bl IRAE A IIRE, AATEETT LR AR st T AR iR ds -

[2C AL 2I12C 2 248 _ERISTARTAE 5 2 )5, AT ia A s 2 B3 fiatuhit, 2 )5 238 MU 2zl
B aEAT B SR hE CGEE AR BHATHES P FRE,  I2C LR RS — A
BN (ACKD, FFMIR S LRI Ja S dn & AA BRSO 8 . soh, WRERAITE 1) 4%
WA, JUI2C IHLER 20— AT Hittbhit (0x00) RIEHHIARIZE . 12CHEHUAR L SCHFT AL A1047 1)
Hbik .

12CE WL 517~ A STARTIE 5 FISTOP/E 5 KT U Al &6 o — Ak 4y, IF H 1 5772 4 SCLI B .

17-6. 7 fr ik 12C BRRE

P o [ACK] . [ EEN  [NAK [
En LA o] ack| I e SN ack | PHE

HAR LA (N+1 A

|:| LI R |:| L L i

& 17-7. 10 fr bbb 12C SERFBRE (EHLRIE)

B — 7
(G5 S9)
1 1 11 0 x x

T

|W(0)|ACK| LSS = |ACK| HiE0 |ACK| | BN |ACK|1$1J:|

Bt (N+LAST1D)

I:I EHLFIABL A I:I WAL L Ak

17-8. 10 Ak 12C BHRGHERE (EHIERD

ML HESS — AT |M$Jlﬂﬁhk%“:’|\ ACK| P MBLHEESE —
Gtk 30 A S RE D)
1 111 0 x x

pigil R(1)|ACK| w0 |ACK| | RN |NACK|1T$JJ:|

| W(0) |ACK

o (N+LAFH)

I:I LN RIE I:I WAL EH %
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17.3.7.

KA gm AR E

—AM2CBL G IILCD IR A &5 W] fE 2 AF o — R, (B — A las BT A IcidE, th
RERIEHE . B 7RI ROR WO R 7y, 12C T A& 70 N BEE M f i) EHLR L. N2
TTHIIR B 2 B B AR S T A I B S S A, IR T 4 - Ik B v AR A2 AL

AER2CHF R EHLILFE ML, #ATLLAGE BRI, Rlk, 12C3 47 BT 4R s T i
FENEIETT
FEERANCTT
MAUEIETT
MBI
[2CHEE S HE DL EDURIER . REEMLUG, 12CERN TAEEMNUSEA T . did FpFie & F12C

TERE ERIE—ASTARTE 525, 12C TN, WA BEAEI2CHZ ERIASTOPE S
J&, 12C3UAZ E B

MBURIERA T BB AR
I E17-9. MBI RER A0fr Ak iR, MU T ZR0E M, BRAFRZAZ IR B
THERKISATERAF

1. B, BARZAEREI2CHN R B, DLATC B 12C  CTLA A o AH 0% 25 47 28 K Bl O IE 0 1
I2CHf 7. fEREAIECE LLG, 12CIBAT R BRI ML ZOIRES, S5 4F12C 28 L ISTART(E
SR,

2. 4B —/NSTART(E 5 Kb f5 k5, Hhhknr DU 74 b T BLZ 1047 4% 5K, 12C
T4 12C_STATOR A7 25 (IADDSENDA B 1, A7 N ZAg S E AT ity ol Fh b AL, R B0
BOE, BAEROZEEI2C_STATOR AT #3985 1212C_STAT 175 /745 K iEFRADDSENDA . 4
FHink 21060485, 12CENRLZEE H 74— START I Kik— Mk L 3]12CH £ .
MHLLE RS 2 START A HE ik Sk 2 J5 - 28 B ADDSEND A B 1. B4 AT DU I 352
I2C_STATOZ A7 23 A4 45 5212C_STAT 12547 4% K 28 Ik iE FRADDSEND/

3. MAEI2CHENEHE KIZIRES, BT RAL G A7 45 A 27 A2 2% 12C_DATARR 2 1, K
TBEALE 1. FAF MRS AT LU NS — A5 504 2112C_DATAZ A7 45, (HAETBEL J %A #
75O, A5 NI12C_DATAZ A7 2% (1 AT BI RS N NS 25 A7 8% o« MR T A7 oS AR 1)
I, 12CH4f ik Hdls £12C 2k

4. H-ATFAMREIN, BT LS H A7 T F12C_DATA, IR TBEA #1350, HH
12C_DATAZF A7 25 AL AL 2 A7 2 H AN 72 25 o

5. H—AFHMRETEMZE, TBEHHXER, BT LIS =47 15]12C_DATA, [{
I TBEMLIHO. fEM G, (RTIRETBERE 1, HREARIA B %, BAF#ERAT LA
HAN—ANFIE12C_DATAZ /745

6. BIECE ANFATRIE IR, S R E N 212C_DATAZ /7258 KiG BRTBEAR £ 4L,
Z AR EA SO TBERPIRAS . TBEAL S EBIEE — A7 K%k se s Bie, BRI 3
STOP{E S M #4750,
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7. RIFI2CHML, 12CENE ARSI HER BN &G — AT RIERE, b fERG — N TR
LG, 12CHHIAERR (NZ4E1%) 2 B DB M RIELE R . B4 502AERR

A7 0] LA BR AL
B 17-9. MHLARZEBR (10 Aok
2CRZRIRF TN AR
R 1) BeEvste |
FEHAETFUR %A (START)
FEHLK%Header
LR 3% 97
F LR % A
LR 3% 0 37
_|—'| % # ADDSEND }
FEHLE T %M (START) Ly 2) #§#ADDSEND |
FEHLK Eheader
MR 3% 9
|—»| K% HADDSEND | —
SCLHALA & | D2 FlkitHADDSEND |
¥ ETBE |—| 3) B 1 AR
12C_DATA
MHLEIESE 1A T35 = T
EHLR IR 30 2
" |
b e 5) S AR 3 7 F R
...... CEURAESD 12C_DATA
\ |
Y WETBE I
| BN x FEHE
MR IEES N-2 A1 580 12C DATZ "
ESIW-8e3 1)V
N wmmee | | [O5 A% N RS
MALEIZ S N-1 A7 15l 12C DATA
TR IE N -
_l—»| W ETBE |
MHBLEIES N A5
FHUA KM
_I—'| & EAERR |
EN R L 7) iR AERR
_l—»{ HTBE |
MBS T IR
WA 17-10. MPLEHHER (10 AZHFEEEC) s, TENNUEE S Nt , 34 B89
XL PR AR

1. H%, BAFNAZEREI2CHN ol DLACHC B I12C_CTLA Hh i A 5% 2 A7 ds R ff O/ IEAff 1)
12CH Fr . fHREMBCE UG, 12CI2 1T EBRIN I MHLBEZOIRES , S54FSTARTS 5 LU Atk

2. TEEWEISTARTE (S 5 FMIULEL M7 A8 10 bk 2 5, 12CHE {5 12C R 45 27 47 28 011
ADDSENDAZE 1, sufr Sz B sl s ok ill, RIERE, rhEdfais
I2C_STATOZF /74594 5 13£12C_STAT1 77 /745 K& FRADDSENDfZ . *4ADDSENDAZ#£7E0
I, 12CHUIT AR EABOR B 12C 2 #hs -

3. HEIREIE AT, RBNEMSECEE, #4E] LAEEI2C_DATAZ /72485 — A7
4, I RBNER 0.
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(LI ERBNEH B A, HrF T Bl I2C_DATAZ f7 28 il A~ -
BERE R — AR, RBNEMELT, 80 fk T USRS 1755

MI2CkE I £12C 2k E—ASTOP{5%5, STPDETH/##E 1, {fdidisz2C_STATO%
41 512C_CTLOZ A7 4% KGR STPDETA -

B 17-10. AHLEWOER (10 ALk

12C 5 etk s BT ]
RS
LR TR (START) |1 st |
FHLKI%Header
MU 340 7
L% HE
AL 3] 7
- L wmaopsEnD | —
SCL ML % Ly 2) 5 ADDSEND
FHURIES 1 ADFT R
AL 32 1
|—'| % BERBNE I |_,| 3) I 1 7R |
...... CERAERD ) BEICGE 17
L BERBNE | — —
EHRES N R L v x v |
AL 3% ) 7
o _L'| WERBNE |
AL 1 AP Lt 5) sy 1o et |
—I—'{ WESTPDET |
L 6) itskxsTPDET |
FEHREET PR AR

WA7-11. ZHRFREZ A0 AR Fir, £ ENET RIEEIER)12C 8 Lr, 84
N AZ G IX LD BRI 4T 12C AR e .

1.

B, B RAZEREI2CHN B, DL BC B12C CTLA Fp i o A 5% 25 77 2% A A 1E 7 1)
I2CH} F . fFRERITLE LG, 12CIEITEBRINMNUEZOUIRZ, Zf5STARTE S, B J5 2545
12C i 2k T4k

BB STARTALE, fE12CH4Z Fr2d:—ASTART(Z 5.

Rik—ANSTARTIE S )5, 12CHI1E#12C_STATORISBSENDA B 148 J5 3k N BN R . I
FERAE L% EE12C_STATORAF 2458 Ja 5 — 7 Az ik A7 581047 3t ik 3t ik Sk $112C_DATA
A AL KPR SBSENDA . *4SBSENDA #3500, 12CHE 4 A ik Huhik 502 ik Sk #112C
BRI IE L RE 2 100 ik bk Sk, B A7 3% M Sk fr B 2K ADD10SEND
LB, BOPE R ZIE I 52 12C_STATO % 47 28 28 J5 5 1047 I M 1k 31 12C_DATA XK i& B
ADD10SENDf .

TR EAORL gt R Ak £ 2 J5, 12CHE(H S ADDSENDALE 1, #ffiiid #:12C_STATO
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T BIRGEL12C_STAT1 57 /£ 2815 I ADDSEND

5. 12CHENEE RIEIRZS, N RE AL 25 17 2% A B R 27 17 83 12C_DATAHI R 23 (17, FT AR
TBEALE 1. BUBTERAF AT LAE 55— A5 835 312C_DATAR 4745, (H 2 TBERLILI A2t
HE, BFNENI2C_DATAZAF S 71 LB N N B AL A 735 . B S 788
S, 12CHI AR RORHE B a2k

6. (EFE—NFUMARIESRES, BAT IS ZAF2]12C_DATA, LR TBES#E
K N12C_DATAZ 17 28 AR AT ZF AE 28 AN N A o

7. (EREZITBEW: &1, HAFH A LLAI2C_DATAGAE 3 5 N — 51, REGCAH HIRfF K%,

8. MBS TR, BAES AR MR SII2C_DATAXH R TBERR&
iz, ORI LTBERLIGHA . TBERLAEBEE A7 1 REERF K E R, B3
RILSTOP BT %

9. B NTFVHRELERE, 2CENEBTCA B, WA A 8M12C DATAZ /74 itk
RS . BRI N %L B STOPK K% —/NSTOPE 5, G TBEFMBTCIR &L ##
350,

17-11. EHRZEEER (10 ALHBEEE )

A

’

12C = 2R A5 AT R AR A R
1) Btk sk |
SRR |2) wESTART |
EHFEAEFIERME (START) '
! J A%
SCLI ERRIE | BESBSEND ’—L»| 3) iK% SBSEND |
|
T K %EHeader
KL 326 1 J3
SCL#E EMNFLAL L'| B HADDL0SEND '—>| 4) iE¥ADD10SEND |
|
FEHLR L L
AL 3 3
‘ ) b #HADDSEND Ly 4) ili-ADDSEND |
SCL# EHHIAK | W FETBE SN AT
I2C_DATA
EHURES 1A T80 — —_
KL 326 1 J3 6) BN 2 A HIEE
|_,| — I L IZCHDATA
= A 5 25 e B ‘[
...... CER AR rz)cljé\Aa;: AR R
L WHETBE | : _)\;g S
EHURIES N-2 A7 s Iz'g DATX% REAE/EE
KL 32 1 J3 |_,| | =
X ETBE
| = N
UL N-L AR L{@m A Ny itz
AL 32 1 8 =
L wETeE |
FHURIEE N AT
AL 32 1 J3 I
wWEBTC
SCLt EHLEAE H ' Lf o) izsTop
T AT R AT |
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FEHBBARAT R AR

FE BRI AT, BN EON G — 7 UG ENACK, RJaKIZSTOPE S . ik, &
FURF A R DA R i S R B EE IRk o T TSRO T PR BT X LSO 2 A g A
F: JTRAMB. J5 RAT EORIEB AT REXTI2CH A F AT tRIE IR, 7 B AT 2.

HR A

1.

H5E, WA RLZAE AEI2C N B B, DL IC E 12C CTLA A ik b b 56 25 77 5 SR 1 457 1E 10 1)
I2CH} 7. fFREAFLE LG, 12CIBITERRIAIMNUEEZOIRE, Ef5STARTE S, B f5 254
12C 2k T4k

B STARTA B, MMTEI2CA L /= —ASTARTE 5.

RiE—ASTARTIE 55, 12CHE{F#12C_STATOZ 7 %2 ISBSENDf & 144 J5 #E N EH LI
o BULEFRF B % 152 12C_STATO A A7 28 28 J5 5 — AN 7 AL ik 57 51 O A7 b bk f 1 ik Sk 2]
I2C_DATAZF 17 45 K35 4 SBSENDA .« 24 SBSENDAZ# IO, 12CHE T 4h K 1% Huhik 5 2 3
HEKFN2C LR . AR R %M AL S 1067t (O kit Sk, BB PFAE 3% ik Sk RO IR 2 5
ADD10SENDA7 B 1, #fk N iZifidiE12C_STATOZ 17 45 /R J5 5 10A2 ik Hu ik F]12C_DATA
F 1% ADD10SENDAY .

7ALER 1047 (Y st bk A7 2 3% 2 )5, 12CHE {4 £ ADDSEND A B 1, B B % 38 i 5
I2C_STATOF f7 #3285 3212C_STAT1 5 f7- #4715 SR ADDSENDAL . Tl ibdik 2100044 X, %k
PER % B UK START A B 1 Sk #387% 4£ — N START . /ESTART 4 J5, SBSENDA 24 &
1o B RLZ I8 e 5212C_STATOSR 5 5 Huhik 3k #1]12C_DATAKEBRSBSENDSL, 4R 5 H:
hESk# Rk B12C 2k, ADDSENDHE R E . Bk N %Gl it 26 15212C_STATOMR J5 i
I2C_STAT 1>Ki% K ADDSENDA .

BB R S AN, BEE S RBNERLE . A E AT LA I2C_DATAZ A7 e 5B
—ANFHE, 2 JGRBNEM#350.
ISR fERBNEYE E 1,  F ARk v LAMI2C_DATAZ A7 a5 L — 71 .

B (SHE AT (N MR 2R, SRPPREZ B ACKENRLIS0, J15STOP(iLEL
1, 38— B S R BRI S 2 AT S AT RNACK R4 RUR — 71

wea— G e, RBNEGET, BFT LAiUR G — 7 1i. B TACKEND
ZAERT— PR WEHRO, 12CAFNRE — 71T RKIEACK, JFIERR — N7 1k iE 5 B e
P —/NSTOPfE 5.

DA BB BRESR I EN>T, WRN=1, BRI DIRAZ JEpttaT, HFHEEF R
JRZ T TE o
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B 17-12. EHREBERTTR AR (10 ArhbaD

[2CR AR AT N AR
PR |
SR |2) RESTART |
EHFAETFUEH B (START) '
T | s
SCL TAHR | BWHSBSEND ’—L.|3) {4 SBSEND |
|
FEHL L %EHeader
ML % 0
SCLigE EHLEAT H_ #HADD10SEND L 4) itj#ADD10SEND |
|
LRSI
ML 6
SCL LR L #ooseno ’|4) HiFRADDSEND |

| 4) MK ESTART |
EHEI MM (START) 1

T | . |
SCLEEREIR 1 RHSBSEND | |—»| 4) i5FSBSEND |
FH K i%Header :
LR 32 1] 87
#HADDSEND }_\—'{ 4) ¥%ADDSEND |
SCL# T HFAR
MHLRIES 1A 715 B
WK IE 0 B
L wwrene | —_
...... CHARAEHD L’| 5) BHUCE 1 i HE |
I—v| % B RBNE } — —
MLRIE S N-1 A7 B |—>| BEEES x AT |
LUK I B
B uERBNE }—L’| 6) R N-LFHIE |
MALKIES N A7 EE
FHUR R R | 7) iACKEN, HESTOP |
'—»| BLERBNE — ——
IR 8) HHUR N - Hi Ak |
HE B

1. B, BAERAZEREI2CHNET A, BB I12C CTLA i #h A 5% %5 77w R i 4% 1IE B R 12C it
o WIMESERRZ G, 12CIBATEBRNI MU ZOIRES, 545 STARTYS 5 itk

2. WAPKBSTARTHIE1, MIEIRRCELZ 24— /STARTE 5.

3. RIE—ASTARTIE S5, I2CHE1E#12C_STATOZ 1724 [{ISBSEND A7 B 148 5 #E N T HL A
o BUAE TR R 1132 12C_STATOZ A7 45 SR J5 5 — N7 A b bk A7 551047 1 ik 1) 3 ik =k 2]
I2C_DATAZF 1725 K15 5 SBSENDA . 24SBSEND 4 & O, 12CHE T4 K i2% Huht 5 &
HESKB12C 8 2% . G0 S 3% R MU bk 1047 bk i) b Sk, B AR Rk bl Sk 2 S S
ADD10SENDf7 B 1, #ffNiZi@Eid212C_STATOZ 172498 J5 5 1047 (% Hihik $1]12C_DATA
FiE R ADD10SENDAT .
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4. THIERA0GL bk fr & 3% 2 5, 12CHE1E % ADDSEND £ B 1, 34 B 1% i i i3
I2C_STATOZ /74588 J5 1:12C_STAT 1% /7415 FR ADDSENDAY . i Stttk 2 1067 4% X, 4K
PE R START A, FRR B 1K 72 A — NP UR1E 5, START#E i th 22 DL 5 SBSENDAL
PEFRIR B B ROZE I e 212C_STATOR J5 5 Hhtik Sk #112C_DATA K Bk SBSENDA
IR JE Mk Sk #1)12C 12 2, ADDSEND B B 1o A% it 6 13212C_STATOR
JEE12C_STAT 1K % ADDSENDA »

5. HE AT, RBNEMLSHEE. HL 3 E ] MI2C_DATAZF A7 25 52 B 5
— ANy, [EIRBNEA #1EO.

6. MEAEMIEZ], HERBNEALH B, B4 LLNI2C_DATAZ 74 SR — AN 715 8 s,
BB ENER T N-34 7.

WA 17-13. EHLEWEH K B H (10 rHAERD Fiw, 5 N-2 N 5b B s
W, 255 N-1 AN, i BTC fl RBNE ##: B A7, 2kt ¥t 2 HLA0FE CARE 1 5
Ja— AT, SRR N %3 4 ACKEN fir,

7. BAEMI2C _DATAEHEIBEE = (N-2) F358dE, RN tEBTCAIIEO. G BN-11NF
TN NLF A2 # R 2 12C_DATA, BB RIBEBA FEHGRREE —"NFT, BT
ACKENC.&#EK:, BRI ENASS G — A8 KIEACKI R ,

8. W —MENHWGER)E, MAFGEBTCAIIRBNEE 1, HHKSCL, ¥ STOPAL
1, EHKE—ASTOPES

9.  HMHEBUEN-17Y, IEMBBTC. Iai)a — N7 WAL &7 259 72 515]12C_DATA.
10. AR —ANF, EMRBNE.

DA P IRTR E U EN>2, N=1HIN=2 550 1 8L
N=1

5 40, BWAFROZEERR ADDSEND f72 mik: ACKEN fi2i% 0, fEiEkk ADDSEND {72 J&
¥ STOP i 1. 4 N=1 W BIB 5 ZHEEF—.
N=2

FES 235, BRI ZAESTART BAZ AT POAPE . TE55435, #IF R %76 R ADDSENDALY.
K ACKENANLIEO. TESES5D, BWAFN Z —HSRBTCA 4 B 1A F K STOPAL B 1 H 2 H
12C_DATAM X .
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Bl 17-13. EHFBRWAAERF R B A (10 ALk
12C 2R 2 W4T A AR AR
| 1) BrEpshiL |
BIRRE | 2) B ESTART |
EHLFATHEEAE (STRAT) f | '
SCLt EFHT ( & ESBSEND |—»| 3) B SBSEND |
FHLE%Header I
MALR 320 o
SCLI: FHLIIE P HADDIOSEND | oo 5sEno |
|
FHLEZEHE
AL 32 M J9L
\ - #FHADDSEND L 4) i#ADDSEND |
SCL# ENHLAK
| 4) P ESTART |
EH IR (STRAT) I I T
SCL ¥ TR 1 RESBSEND ULy assesend |
F M Ki%Header I
AL 32 1 3
PLHADDSEND }_\—»{ 4) i ADDSEND |
SCLBE FEHLHLAL
MMLRIES 1 A7 15
FHR RS
: |
% B RBNE
...... R H - ' L 5) s 1 5 |
i BRBNE |
MALEESS N-2 A7 5w L’| o ' L.| 6) WU N-3 TSI |
WL B
Ly ¥ B RBNE |
MM IE S N-1 A7 55
ES1V.-89 1)
_\_,| ¥ & RBNEFIBTC }—L,| 7) FFRACKEN |
SCL#E FHLHLAC
(&) mum N2 i |
MALR %S N A7 ot I
WA S B
—\_,| #ERBNEFIBTC }—\_’| 7 WHSTOP |
SCL#E F AL |
B AT o) s N it |
[ s Ny et |
17.3.8.  SCL £#%#i

SCL ZRAFLARTNRE Ry T 3E G AEHUUIN e 2B L A 5 DA R AR ROR N R A R A % o IR B O
PR R, (ERGERI, 24 TBE 1 BTC #E AL, KIAEHREF SCL 2R FEE] T~ —
NRIBEHE SN X A . RO, 25 RBNE fl BTC # 8, Kik#{R#F SCL
LR AT FLEME A 0P X A7 A7 s B B e e
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17.3.9.

17.3.10.

17.3.11.

M TARYE BRI, wT LA BAT 12C_CTLO #7441 SS fi2k 1k SCL ZHifkIhkE.
FZALENL, HAFER RPN TBE, RBNE FI BTCRAS, 0 by ol v (1 1% 150 vl g
R

DMA R F$EEH

Y RT I AR AR, A2 TBE f788 RBNE At & 1 2 5, BAFHNIZE sk — D dy, X
FEK S8 CPU i 8. 12C ) DMA IhRER] LATE TBE 5t RBNE A& 1 i, Hahdkfr—ik
HuEiiE, WM T CPU KIfify, Hik DMA KL & i5 2 E DMA M &5,

DMA iRl id 12C_CTL1 %5 f745 1 DMAON fffi g . 1% 8 % /£ 1%k ADDSEND R 2 5
BB IR AMHLE SCL ZLME K I fE# A5 IE, DMAON 47 1% 7E ADDSEND i &
fir.

Z7% DMA #2155 T DMA FIRCE J7 iU ] . DMA WA 12C f& 4T 46 2 A AC B AI1E RE -
AN T e, DMA 2K — MefsiR (EOT) {554 12C 11, Jf/™
Az DMA A4 58 B i o

4 LB NPT BL LT, Tl 12C_CTLA 477381 DMALST frBLfr. 7 Beilcsi it
Ja—MNFHZE, 12C EHLKIZE NACK. 7£ DMA {4 5e b i ISR v, ilid Bz STOP fir,
P ML

M FEHAER D5, ERADDSENDIR A RTACKEN 25 20k i 5« 275 FRADDSENDIR
A5 EDMAL K e o ISR, 8 BAZSTOPSL, 74— MEILES.

WO RIS

[12CH A —/NPEC CRUER R KT ) Bid, &8 I CRC-811H AL 48 SR HAT 12CH U 1R U5
CRCZ Iz yx8 + x2 + x + 1, FISMBusPHiF%. FKPECENMN B 15 7] LU fEPECThAE
PECK &I @ 12C AL RZEMEHE (AFEhhb) . Heknr bl il E PECTRANS k%
HI2CTE i Ja — N7 RIE e JG RIXPECHH, B 7E B o B A A 2 I B I PECE & 75
. ZEDMARLR R, WS PECENAZMIPECTRANSAIH: B 1, 12CH H 3h K% # 6 APECTH .

SMBus X #F

RGE LS Z (System Management Bus, {5 JySMBuUSELSMB) & — i &5 4] fd] 5 F1 54 3y AL
ek, ATSLIAR EAIREFRR. — MR, SMBusEcE WAL, EEA TR
fE4ION / OFF45 4111815 . SMBus/ZI2CH)—F AT R LIE, F BT IHEHLER E R
A IEE, RS RIS, BN iC A AT e B EIh T RS (S M.Smart
Battery Data).

SMBus X

SMBus b5/ M A B #E MSMBuUs 3 H T SIS 20 SMBuUs A2 12 CHIE H i B 4% 4 xC
T4, REI2CH & BT SMBustM Z — 34705 1], (FR A SMBUSHITE . AN fFAIX L
PR I2CH %, B TE 4 SMBuUsFIACPIFLYE BT & X AR HE T 33 1]
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Hihk AT B

SMBus I T I2CHE S8, B FEH T I12CHIMEAFF-hE 77, HEEI2CHZER 3T — R
PERLER, 7 ORI RS LRI 2 SMBuUs TS A& — AN U IE AR BT IS, AT F T 528
AL AL . SHAS IR AR AR 1 B 2R % R R IR, T E S RS AR R
F o 2R rP (R 5 0 1 SR S 20 T — M kb o XA A AR A R T S B ED 6 B R £ P
Ho ZEUhcd, Rt fhost 5 & 2 A —MEEX A, BlhostHA 7 L hLI LI fE -

A Aok

SMBusH —FulEIF itk BRUEAEEFEN KA, o BB s . XEErE 1 ot A
I 91 10kHZz—— 1 B IE A I (MBS 2k o 1I2CHEA T B I —A “ B B4k,
AL 2 ENLIELEDT W ABLEIIR A, R AL IEAE AT — B8 TR P o A R 82, AHLAT Bz
EEHUAIIS Bl o SXFEE W] USRI L MALIESS, (EIFAETR T A AT AEE . ML AT
GR A KT LAARERI2CH(5 o 12CR PP IR A BRADZ AN ER ) EFR, (HESMBus £ 5t
e, XA TR IR € 935ms . 1% IESMBuUs M HIERE , W RIEABAEFERT KA, IR &
LR TR, R TR R AN 2 B DATH BRI M i R A IS FO VR B R IR B L AR OK
KT o

WO RS

SMBus 2.0 M 1. 148K 7 R SCAS 12 K85 (Packet Error Checking, 4i5 NPEC). fEiX s
Arf, FUGEAE BG EE A RPECT ¥ . 1Z 71 2B CRC-81& 3 A1 7 s, iHHVEH]
ELFEREN RO, B G HIE DA S 132/ 5 A7 iR F ) 22 T XA x8+x2+x+1 (CRC-8-ATM HEC &%,
WG N0,

SMBus Z#

SMBusit B — NS R W E S, FASMBALERT#. ML LR AFHM4E, THETXAME S8
HIFEHURT ML, SMBusH L LT 80 WL “ ENURBEPMNL ", FETF12C% F s B
(KRR TG, (HAE T DAL I6 5 2 80 .

SMBus EHRKEE

SMBus FJ il T R AR AEI2C IR AR A L. A T A SMBus#izl, EREFFFEARE LA
SMBuUsHEE HI BT Fo%, N —SMBuUshHEEbrEAL, SEILAREEAE SMBus F M R A~ 4H Y L Z B
Wo

1. {E@BfEZAr, 720K 12C_CTLOFHSMBENSZE 1, JF AR K, A E SMBSELMARPEN
fI{E

2. AT ZEARPHML (ARPEN=1), 7ESMBus: M T (SMBSEL=1), K1t 55 B0 3 b
LEATHSTSMB(ZESMBuUs MHLIE R T, M S DEFSMBAR £47), 3 SEIARPHMY H I ThEE .

3. NV SHFSMBusE LRI, B NIZ I N SMBALT AR ENL, I SEHUAH R ThBE -
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17.3.12.

17.3.13.

SAM_V i

AT SAM_V brifE, 12C BEHEINFH IR S txframe F1 rxframe. Txframe 2 —4
B S, EEVBT, 251 H BT NS PR, RO 12C ZITH . Rxframe 2&—
WINBI, Ni%Z5 SMBALERT (55 —ilZHKE M.

SAM_V #izilid B A7 12C_SAMCS 27431 SAMEN fifiift. txframe F1 rxframe 5| IR
AATLLEE 12C_SAMCS 2744 RFR, RFF, TFR, TFF, RXF 1 TXF #r& . G
LR BT B2 B AL, KPR A 12C Rk

WA FRA A T

12CH —HORZES . HiRbrEAL, @I E A AL, Er] DN SR Rl GRS S
TLI2CHFFED -

R 17-2. BERSIREAL

B EALERR UL
SBSEND FHUKRI% START (55
ADDSEND Mk R %Rz
ADD10SEND 10 Az thhib A bk Sk ik
STPDET WiE STOP 55
BTC FARIEL W
TBE KILI 12C_DATA N%
RBNE Bt 12C_DATA 3B%
RFR SAM_V HEUH A E] rxframe b FHE
RFF SAM_V B 1R rxframe T FEI
TFR SAM_V 10 I 2 txframe T+
TFF SAM_V I E txframe T FEVE
RAT-3. HERIFEAL
HIRBR P B3
BERR BRARIR
LOSTARB - PRS
OUERR MR SCL KRS, KAT LHisl i
AERR B BB R
PECERR CRC {H A
SMBTO SMBus #0428 ki
SMBALT SMBus %4
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17.4. 12C &FHF5%
12CO&E . 0x4000 5400
12C1 &bl 0x4000 5800
17.4.1. ZHFF% 0 (12C_CTLO)
HiikfmFs: 0x00
HAifE: 0x0000 0000
LA A LIk (1640 s (3247) Vil .
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
PECTRA
SRESET TR SALT POAP ACKEN STOP START SS GCEN PECEN ARPEN | SMBSEL 1R SMBEN 12CEN
NS
LI, 2 R
31:16 fREE DAAURFF R AL
15 SRESET BAFEAL 12C, BAFRAZLE 12C SRR Z A7 12C
0: 12C K&
1: 12C 4z
14 fREE DR FER A
13 SALT SMBus 2
@ SMBA 5| Ik H .
WAEE 1 AE 0, HE{E 0.
0: Aifit SMBA Kk AGEL
1: @it SMBA 3| k% s
12 PECTRANS PEC &%
WAEE 1 AE 0, WL R &M FigkIbAL: PEC fR5ise i, AN E START /
STOP f5%, 8 I12CEN=0.
0: AM&Hy PEC 1H
1: f&%i¥) PEC {4
11 POAP ACK / PEC HIhL B & X

WAEE 1A 0, 4 1I2CEN=0 I, TS 0.

0: ACKEN o3 5 i IEAE BRI )75 /2 A5 K i ACK, PECTRANS 1R B IETE

Hl i 5 9 PEC.

1: ACKEN FfishsE B EX F— A7 ki% ACK, PECTRANS f7 & T —ANRlK ok

437




2

GigaDevice GD32E23x ﬁﬁF?ﬂﬂ

B 775 2 PEC.

10 ACKEN BT K% ACK
YRS 1 O, 4 12CEN=0 IEE(F 0.
0: ARix ACK
1: Jki%k ACK

9 STOP 12C &2k br=4—/> STOP 55
BAFE 1 ANE 0, SMBus I, BEfFE 1, WEINE STOP {550, E1HE 0.
0: AKkik STOP
1: Ki% STOP

8 START 12C B4k B4 —A> START (5%
WOEE 1 RS 0, 4WAMIE] START 25 8L 1I2CEN=0 I (i35 0.
0: TNKki% START

1. Ki% START

7 SS TE MM T E R B4 2 7 SCL Fifik
BB 1 A1 0.
0: hifk SCL

1: A$ifk SCL

6 GCEN EEWRAHIE (0x00) K &R
0: MHUAS RZ & ey
1o MHUKsma R 4R ey

5 PECEN PEC iI-5{# /¢
0: PEC it52%6¢
1: PEC iI51#6E
4 ARPEN SMBus T~ ARP thilfiifig

0: ARP Z£fi
1: ARP {fifig

3 SMBSEL SMBus ZSH %k %
0: MWL
1. EAHL

2 1R7 AR FEEALE

1 SMBEN SMBus / 12C # = FF %
0: 12C =

1: SMBus 3

0 I2CEN 12C #hisAdife
0: ZEfE 12C

1: fiigg12C

438



2

GigaDevice GD32E23x ﬁﬁF?ﬂﬂ
17.4.2.  EHEFFEE 1 12C_CTLD

Huhk e : 0x04
S AifH: 0x0000 0000

A ] LIRS (16460) Bl (3267) Vil

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

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ TR ‘ DMALST ‘ DMAON ‘ BUFIE ‘ EVIE ‘ ERRIE ‘ 1R ‘ 12CCLK]6:0]

rw w w w w w

VALTRE L2 £
31:13 TRE AR FEEALE
12 DMALST DMA & 5 &t &

0: F—/* DMA EOT A& & 55k
1: F—/ DMA EOT 2 & G4

11 DMAON DMA & JF
0: DMA Bir3&
1: DMA R TF

10 BUFIE ZErpIX T
0: ZHZMIX W, WH EVIE=1, ¥4 TBE =1 8 RBNE = 1 B A=A Al
1. fFREGEM X Rk, WE EVIE=1, 24 TBE =1 5 RBNE = 1 I 74 dilkf.

9 EVIE H{F Wl A
0: ZAHI A
1: {FREFHAE T, Bk 24 SBSEND. ADDSEND. ADD10SEND. STPDET & BTC
Fr &AL A 2E Y BUFIE=1 It} TBE=1 5 RBNE=1 It} 4= il

8 ERRIE R W R
0: ZEFHER
1: [EREAS R TP, % 24 BERR. LOSTARB. AERR. OUERR. PECERR. SMBTO
B SMBALT # & A 22 R0 77 A R T

7 (734 IR AL -

6:0 I2CCLK[6:0] 12C A& iR
I2CCLK[6:0] R iZ 2% N\ APBL &%, A% 2MHz.
0000000 - 0000001 : JE i} 4k
0000010 - 1001000: 2MHz~72MHz
1001001 - 1111111:  tF APBL B BhER G, Job #h
TR
TEAMEREUT, APBL B BRI 7R K T8 45 T 2MHz. 7EPUHEBNT, APBL Hi4h
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PR FERTHEET 8MHz., 7EHREEA+ T, APBL BT R FliH%ET
24MHz.

17.4.3. MALHIE 774 0 (12C_SADDRO)

HuikfmFs: 0x08
S Ai{E: 0x0000 0000
Zar e g7 (16460) 8 (3240) 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
ADDFOR ADDRES
TR ADDRESSJ[9:8] ADDRESSJ[7:1]
MAT S0

BB, L2 Eiiipn)

31:16 {R ¥ DAAURFF R AL

15 ADDFORMAT 12C MHLH LR 2
0: 7 it
1: 10 fribht

14:10 {R ¥ DAAURFF R AL

9:8 ADDRESS[9:8] 10 o7 Mtk g e A7

7:1 ADDRESS[7:1] 7 Pk ECE 10 A7 HbHERI S 7-1 AL

0 ADDRESS0 10 friihtAI%E O A

17.4.4. MPLHIEEF774% 1 (12C_SADDR1)

otk fwF%: 0x0C
HEAifE: 0x0000 0000
LA DIk (1661 B (3261) i),
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
‘ R ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

’ R ADDRESS2[7:1] ‘ DUADEN ‘

ALITRE LR R

31:8 R AR ALE -
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7:1 ADDRESS2[7:1] MAAE X E kAR =R 28 AN 12C ik
0 DUADEN XU EE M kA A
0: 22X E Hhbk A 2
1: A XE MR
17.4.5. FERZ X EF A4 (12C_DATA)
Mk fmFs: 0x10
S Ai{E: 0x0000 0000
Zar e n] g7 (16460) 8 (3240) Vi,
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
‘ P TRB[7:0]
BLIBLI, L2 Eiiipn)
31:8 R AR FFEALE
7:0 TRB[7:0] B RIE W R X
17.4.6. FEHPRAS R 728 0 (12C_STATO0)
otk fwF%: 0x14
HEAifE: 0x0000 0000
LA DIk (1661 B (3261) i),
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
1R
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LOSTAR ADD10S ADDSEN
SMBALT | SMBTO 138 PECERR | OUERR AERR BERR TBE RBNE TR STPDET BTC SBSEND
B END D
rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_w0 rc_wo0 r r r r r r r
VALVRE 2 R
31:16 fREE DR FER A
15 SMBALT SMBus ZHUR

HE 1L, M5 035 0.

0: SMBA F|BIRBE R AR SR IR EIEH (PO

1: SMBA 5l R HAR AU B & HAubhl. (AN Bl IR (EPERED
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14

13

12

11

10

SMBTO

TR

PECERR

OUERR

AERR

LOSTARB

BERR

TBE

RBNE

SMBus i T HR 55

B E 1, A5 07 0.

0: TG iR

1: BRI EA (SCL #Fifikik 25ms)

W IRFE A -

RN PEC 4512

B E 1, A5 07 0.

0: #ULE PEC HE:H 1EH

1: H:i3| PEC (EALRHE R, LI AN ACKEN f7I{H, 12C ¥ K% NACK

5 SCL fufRIhfea, EMNUET AR AL T Lo N k. £ MHLERE T
hn 12C_DATA it e — 5 dF R, JF 85 R, a4
FuER . EMBUIGERBS, BRAEET T O kIS, M 12C_DATA 759804
=, e RAE TR

fEfFE 1, BAMF5 075 0.

0: Jo biisl FiA iR A

1: R R s R iR

IVESR RS

frFE 1, IS 0 0.
0: RKAENEHIR

1. RAET NEHIR

T T % 2k

fEE 1, %45 095 0.

0: TffFEZER

1. RAEMEER, 12C BHUR [E MBI,

SMEER, TR 12C B4 ERAE T RIS START {5580 STOP 5 5.
WEE 1, WS 015 0.

0: JoALAR

1 RAET B

K iLIE 12C_DATA A=

fifif A\ 12C_DATA Zifias ) — N BB A L G & 1, A5 —1
FAF) 12C_DATA FAEEIEMREA. MR A3 12C_DATA FAraEH=T
[, 5 12C_DATA ZAfEesis A4l TBE i (UL N MM LB T H B 4
TEGFE)

0: 12C_DATA F=

1: 12C_DATA %, WS

YU 12C_DATA 355
i R AL 2 AE 2R 5 — D2 T 5 12C_DATA S a2 5 A B 1,12 12C_DATA
AILATERR IS, Wi BTC #1 RBNE #B3#% & 1, 1t I2C_DATA ¥ A4k RBNE,
AL ARSI IR S B F 3 12C_DATA.
0: 12C_DATA A%
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17.4.7.

31

30

TR

STPDET

ADD10SEND

BTC

ADDSEND

SBSEND

1: 12C_DATA HEZ, AT DLk
DARIFEALE .

MBLBE R IS STOP £33
BeGL TR 1, 5615 12C_STATO 48/ 5 12C_CTLO Al Bl Kk i
0: HUHLBGA FA LSS STOP (55

1: MWL RN 3] STOP (55

FEHUVBLT 10 £k ry bk S ki

AR E 1, BHEE 12C_STATO FIIE 12C_DATA &R A7
0: FHUBEA T ARAIZE 10 £k bl Sk

1: FHUER TR 10 A7tk bk

FATRIELE R

FEWORER, WUER N DA AL A A SRR U2 LA 12C_DATA FAE31148
SR B RIERT, — AT DAL T AR KL 12C_DATA 21784
PR R, WRAERE T SCL HARThAE, ArfEfFmhsx Bkt BTC fri&.

AT AR 1.

A e AR = A0y RS B

1. BAERR: 32 12C_STATO, AFELES 12C_DATA #1733 MRtz

iPFERR: Ki%—/~ STOP & START {55

25172% 12C_CTLO 1 12CEN=0

KK BTC

KHET BTC

R O W N
. o~ J ’

TP &% T sk R3] ACK

MAUBEER U B HuhE 5 1 B A bk DTS

UeAr AEAE B 1, #fHiE 12C_STATO 2F/E88 A3 12C_STAT1 3% 0.

0: MM, RUYCEIHhEEE PR (bl A VTS EHUBER, ToHhEg R % 8%
Ml C R E AR R MALIENE ) ACK

1: MHUERT, Bl fosbhl 5 6 & R UCEL; EAURERR, bk O & 1)
ACK

TN T K% START 55

AT AR E 1, bk 12C_STATO 1’5 12C_DATA i 0.
0: RA&i% START 55

1: START {554 K%

FEHPRAF S 1 (12C_STAT1)

iﬂliﬂ:{)ﬁ% 0x18

HifE: 0x0000 0000

AR DR (16467) B (3241 Vi,

29 28

26 25 24 23 22 21 20 19 18 17 16

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

PECV[7:0] |DUMODF| HSTSMB | DEFSMBI RXGC | R ‘ TR | 12CBSY ‘MASTER‘

(ILVRE

r

B

r r r r

iR

r

r

r

31:16

15:8

frE
PECV[7:0]

DUMODF

HSTSMB

DEFSMB

RXGC

TRE

TR

12CBSY

MASTER

DR FER IR
4 PEC ffigg /ST 5 i PEC {H.

MU XUbR 26437 2 B 8- btk A XS A5 2D ]

STOP =k START {5 %57/ J& 81 1I2CEN=0 i gt iy i {75 0.

0: Hihi-F1 12C_SADDRO [ILFR
1: HbhkA112C_SADDR1 ILAD

MM LT W3] SMBus ML HhE K

STOP 5l START {5 574 J5 5 12CEN=0 I LA B FF 0.

0: RWEMZF SMBus F LSk
1. YAz SMBus FEHLHbHE K

SMBuUSs % 7% 544 Hi ik

STOP 8 START {5524 J5 8 12CEN=0 i bz 447 0.

0: SMBus # % %7 HU BEg bt
1: SMBus &I FIEk4E Mtk

FET LR Hi AL (0x00)

STOP & START fi5 5% £ Ji7 8 12CEN=0 I b L F B 137 0.

0: ARAUEN HEIF AL bk
1. FRUCEI) HE R sk

IR R ALAE -
3K i B A

ZALE 12C 1B KR IRIIE . STOP B, START {55774 58 12CEN

LOSTARB=1 I ptAr i 0.
0: FEUCim
1: Kikun

L T

STOP 155 J5AE{i% 0.
0: G 12C iR

1: 12C IEE@EIR

EHUE

W] 12C I pi e AU AL 2 MU bR AL
ZALAE START {5 574 J5 HEHE 1.

ZALAE STOP 15 5 /£ J5 BY I2CEN=0 8¢ LOSTARB=1 It} £z H1 i3 0.

0: MALEEC
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1: EYUFER

17.4.8. M B & 72 (12C_CKCFG)

HodikfwE%: Ox1C
HAifE: 0x0000 0000

A AR A DU (164600 BT (3267) Tili.

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
‘ FAST | DTCY | e CLKC[11:0]
w w w
LI, 2 R
31:16 fREE DAURFF R AL
15 FAST FHERXT 12C B G
0: PR
1: [';%JE
14 DTCY PUEBLAEPE+ BT 2

0: TbW/Th@h=2
1: Tlow/Thigh=1 6/9

13:12 R AR FEEALE

11:0 CLKC[11:0] EHUET 12C I )
PRUER AT . Thigh=T, =CLKC* Tpeik
R DTCY=0, PudBiaiiiig+ B
Thigh=CLKC*Tpcik1, Tiow=2*CLKC*Tpeik1
IR DTCY=1, PudBisi+ B
Thigh=9*CLKC*Tpcrk1, Tiow=16"CLKC*TpcLk1

EE: H DTCY=0, 24 PCLK1 A 3 (A5, s & LR HER . tn 3 DTCY=1,

2 PCLK1 4 25 MBI, e R 2 LU HERf

17.4.9. AR EEFSE (12C_RT)

HubbF%: 0x20
S Ai{E: 0x0000 0002

FAAERRAT Utk (1647) B (3242) P,

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

18

17

16
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
‘ R RISETIME[6:0] ‘
WALR:] B iR
31:7 fREE WAURRE R AAAE
6:0 RISETIME[6:0] TN B K T [A]

RISETIME {fi %1%~ SCL &k _E T+ Al hn 1

17.4.10. SAM #EHIRAERFFEE (12C_SAMCS)

ik fmFs: 0x80
HfifE: 0x0000 0000

BAAFRT LR (1660 B (3261 il

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

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

‘ RFR ‘ RFF ‘ TFR ‘ TFF ‘ 1R ‘ RXF ‘ TXF ‘ RFRIE ‘ RFFIE ‘ TFRIE ‘ TFFIE ’ 1R ’STOEN ‘ SAMEN‘
rc_wo rc_w0 rc_wo rc_wo r r w w w w w w

BLINL IR 4R £

31:16 {REH DR FER A

15 RFR Bl ETHERE, HEBMES07E 0

14 RFE B R RE RS, RS 07E0

13 TFR KIEW ETHEARE, BB ME 070

12 TEF KIEWUT R E, BRHS07E0

11:10 R AR FEEALE

9 RXF BRI iE 5 Ha P

8 TXF RIEMWUE S HLF

7 RFRIE BRI - R B e

0: FZ&eoi BT+ T2k g
1 FESer b3 o b fs g

6 RFFIE BRI T B9 R B A
0: BT RS b b 2%
L: JRUC T B v b

an)  ao

=3
B
=3
B

5 TERIE JRIFE ML I P WA
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0: RIZMT L FH7 o W 2k B
1. RIEMT - F T EE
4 TFFIE JRIEMT [ W e
0: RIKMUT P W7 2k e
1. RIEMUT B Wi Re
3:2 Lngee) IR FF R AR -
1 STOEN SAM_V 2 1B AS I 4 B
0: SAM_V £ @B 2k fig
1: SAM_V % IR A
0 SAMEN SAM_V #Z O gE
0: SAM_V T2k AE
1: SAM_V EE{fiRE
17.4.11.  Huk+ BEAREFFEE (12C_FMPCFG)

ik fwAs: 0x90
HfifE: 0x0000 0000

AR U (1660 8 (3260 V.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
et ‘
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
{RE ‘ FMPEN ‘
w
AR &R iR
31:1 frEd WURFE AL
0 FMPEN P+ Bl

LA E 1, 12C E 4% FEE L AMHz
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18.

18.1.

18.2.

18.2.1.

18.2.2.

BATAMEEE O/ R EEHEO (SPIN2S)

fEi

SPI/12SHEHL ] LA i SPIFH X B 12S H A 5 715 15 o5 #4738 15 o

HATHMEFEIT (Serial Peripheral Interface, 465 ASPD $4it 75: T SPIFM I Hd A igs fild
Werhfe, TTPATAE T EHLE MM . SPIH% O 57 BoA i CRCH S IR () 4 X T AN #. T
Bix. SPI1IE S RFSPINY 2k E ML K

A EFHHED (Inter-IC Sound, 45 412S) SCRFVUM & MibrdE, 70752128 KAIHiAR#HE, MSB
XEFFhRE, LSBRX FEARAEMPCMARHE . "B LAEDUREA T ia1T, Wil ENAOER, ENE
ez, ML E R AT ML AR 5

EE R

SPI EERe:

HA AT XTI TR 3 MR .
1647 %6 B, LR IE AR X (A SPIO)
261 HE, AL RIEFEIRFIFO (HAESPID) .
8fra 167 HE itk L (RESPIO) .

Afr B 1667 I EHRE MR X (HASPID) .

AL TE /I B 5 7 7 11 (1 508 A7 T

AR ENSSHE 2

EfFCRCIFH . RIEFIRLS .
RIZEFFFFDMARE

THESPI TR,

SCHFSPI NSSHkH =
SCHESPINUZThAER) EHLEE A (HASPID) &

12S FER:

HA RIEFIR T Re i 32 R AE

SCRFDURI2S H bR KRIHARAE, MSBXIFEhriE, LSBXFhruEFIPCMARTE.
BAEKE AT U6, 2400 F1324i7

G K o164 83247 .

1647 25 M X F T R IE R0 -

ML I2SH oy A, AT LLTEEI8 kHzEI192 kKHz 35 SR FEAT R .

AR 2 RS I Al

Al LA H R BEE (MCKD .

RIZEFFZ S FFDMAT) fE .
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18.3. SPI Thfe i A
18.3.1. SPI Z1HEE
& 18-1. SPI & HHEE]
A\
—SYSCLK: l
B 2 VPO [ sk
il
oy
Q@ A B B NSS
R L :
K IEFIFO 4 > @ MISO
B e — = oo
Pl hIx/ | . MsB LSB
HIRFIFO | 4 4@—» 103
A4
18.3.2. SPI £ 5£&k#A

HEHHEE (3 SPI YLD
# 18-1. SPI E 58k

3 AR JiE

b

SCK 110

L. SPI e
MAL: SPI &b

MISO 110

ML Bl
MAHL: Bl KIB L
FEHR L AEH]
MM Ao Bt Ak Az 2k

MOSI I/0

ML Bl RIBL
ML Hidali 2k
EMR A A Bodi Al AR 2k
MM e ol A

NSS I/0

A NSS B A
F MU NSS #i5: NSSDRV=L I, 3y NSS #Hdi, EHT
BENLEEL; NSSDRV=0 i, A NSS i\, &H T % EHUR

MALEESE NSS #2X: y NSSHIN, AE MBI T iEfE 5

o
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SPI [ E

SPIZRIABL B A H L, 24SPI_QCTLH HIQMODA B, fic B ASPIUZi (HiEH T
SPI1). SPIPUZ#i= R g TAE/E EHLALA.

AL ESPI_QCTLH 1023 _DRVAL, 155 FAEIUZESPIFL T, #44 mT LAIKZEN025] IA1IO3
5 B A e

FESPINYZAR T T, SPLEIE L T 6451 5 4h % 4% 1% 4%
% 18-2. SPI U5 SR

Gl B2y 7 A E1:57))
SCK o} SPI B} &y
MOSI 110 RIAL BRI O
MISO 110 RAL BRI 1
102 110 RIAL BRI 2
103 110 RAL BRI 3
NSS o} NSS #ith

18.3.3. SPI i A0 E 5 ik =X

SPI_CTLO% 723 * HICKPLA AICKPHAL M %8 T SPIRT £ F 815 5 HIIT /77 - CKPLAL IR E T =
HARZS I SCKIHL T, CKPHALYLE 1 85— EUEE AN B AS VS A ROCRAE I . ETIE R
T, XM EERE Y.

& 18-2. SPIO HEHE T HIR 5 B

sample

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

SCK (CKPH=0 CKPL=1) | | \_’_‘_’_‘_’_‘_’_‘_’_‘_’7
]

SCK (CKPH=1 CKPLM

] i
! | | | i |
sckekpr=tekre=y) | [ b1 L L 1 1 [ ]
! \ A | | ]
; : : | | |

MOSI D[] >< d[l] >< Di[2] X 03] X D‘V'] X Di[5] >< Df6]
FF16%0 * ‘ ‘

MisO oior Yot Y_otel }_oi o X X_olel (o

NSS _\ /_

TESPIOH M A, i8I SPI_CTLOH FIFF1647 e B 2 &, uFF16=18), K N16
B, A8

I E SPI_CTLOH [ILF A7 AT DATC & 07, 4LF=18F, SPI0OJ&KI%XLSBAL, *4LF=0H},
MY RIEMSBAL. (ETIEAF, Hd iy [ @ A5k K MSBA «

450



2

GigaDevice GD32E23x ﬁﬁ}jiﬂﬂ
A 18-3. SPI1 EHER T HE FHE
sample
SCK (CKPH=0 CKPL=0) | | | | | | | |
SCK (CKPH=0 CKPL=1) L] i_, ‘_,_‘_,_“_’_‘_’_“_,_‘_,7
SCK (CKPH=1 CKPLi,_iMIu_i—
SCK (CKPH=1 CKPL=1) | ! | |3 | ! | [ ] ! | ! | ! | !
vosi oo )Xo X_sien Xt X_ola X_oia X _oja ¥ ot
i AN S N EN N
MISO Djo] >< Di1] >< 0j2] >< o[3] X D[4] >< d[SIX D{6] >< D{7]
NSS _\ /_
& 18-4. SPI JU£RARN T SPI B & (CKPL=1, CKPH=1, LF=0)
sarzple ' | |
I I T
MOSI [%0[4] >< D(;[O] D%L[4] >< D%L[ol
MISO 1:;0[5] >< D(;[l] >< Dlli[5] >< Dii[ll
102 dlp[e] >< Dd‘[2] >< Di[6] Dfi[Z]
103 DI:0[7] >< DOi[S] >< Di[?] >< D:;r[3]
NSS \ /
HESPIH MR, B iESPI_CTL1H (IDZ[3:0]167 38 ie B Kot KB, wT LA B N4 1617,
1% B AIE T30 1) R s s A T . AR B MRS 2 D, XTFIFOMY 3L
Vil 21 5 SPI_CTLA & A7 #% R I BYTENAL % B AT 55« fESPIDUZREN T, $di < B 2 8
7
[FI#F , 8 1% B SPI_CTLOH LFAL ] AR B 247, 4LF=10F, SPI1 %6 K IXLSBAL, *4LF=0
BF, DS RIEMSBA . FETIE A, B 0 [ e ot K MSBA .
417 10 SPI_DATATF A7 5 b), il cl & A 0 SF s — 777 (i SR K BN T8l T — A
) BT BB, R B R N AL S BE R B
18.3.4.  BSIRBEMBWE X

ST HIS207 IR ZE M X (RXFIFO) FURIEZEMIX (TXFIFO) 43 7l FH T SPIEHE A& 4 i AN [H]
JrlE, EAMERSPIR LLES: T/E (&M TSPID.
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18.3.5.

B 18-5. RiZMBWRENX

RXFIFO

RX  TX
KA HEN

ZVAaRER

' !

BLSPI_DATA HSPI_DATA

TXFIFO

YR TXFIFO A7t B /N T 855 T AR AZ it A8 0 1) — 11, TXFIFO# AL A2 I kI TBE
Wil B MTBEALE AL, FSPI_DATAZ /7455 3lE, SIEBHEANKIEFIFOMARRE. 4
MRXFIFOHM AIESD 2 W RBNEM B 1. 2MRBNEALE 7, MSPI_DATAZ A7 s i 4k
e, ¥ NI FIFO3 5 i 4R .

R

(D TSP, TXFIFOZ M TXFIFO X /I FIA7-fif & /N T 5% T TXFIFORAR it BE 1 11—
A, TXFIFOW MR L5 Z M. FTLL, MBHEKEA K T-8AN, TXFIFORKZ A7 31~ i
Wi. WS R SCHITXFIFOZSBLE T, WIRFR U, & 51X L6 AR A

(2) X TSP, RXFIFOZ )& L4 AL N MG &L W R SPI_CTL1HBYTENAZ Ay 15,
RXFIFOZ k& 4 AT RXFIFO AT fit & /N T RXFIFORAALE it fig iU or 22— Bhi, 4%dE
KEAKT 8L, RXFIFOKZ ] LAfE 4 Edlami. Wi SPI_CTL1-HBYTENA A0S,
RXFIFOZ E k& 241 RXFIFOMAE % /I T RXFIFO ARt AE J1 10— . RXFIFOJ & X
HZ MM R TR IRXFIFOZE B, anokeik i 1, = 53X Byt i AH I .

HEAEH PUEHT sPI)

7ESPI_CTL1 % 17 # 1 DZ[3:0] Fic. & 1% i Z 4 A7 %6 8 sl & /I T 847 (i vl F, i i &
SPI_CTL1 % /74 BYTENAI A0, JF )8 #idl & e i N0 Re . 7ERC B SPI_CTL %7 /748
DZ[3:0]C & & 5 A7 56 /N T2 T 8471, ZIhRE AT LLASLEL 2 Xt SPI_DATAZF 7 % 31T 1647
Y5 ial i, PASEOE WU Rk R AT 7 AR AT T e RIFERY,  ZE RS H i 2% d i ot
SPI_DATAR)—RAGAL L s iv), IREGX PN Ectmm, IF HiX i 0, e r=E—4
RBNEZ 14

R AW BRI N BN TR, R E N, 7 EH8A M SPI_DATA, KHE—14
B, ERWGH, AT ERE N EITHIRBNESME, U ES 0 AE AR e — N B
B, BAEBYTEN{.

NSS Ikt

MBI

L E A ML (MSTMOD=0) K, 7EfEENSSEIX (SWNSSEN=0) , SPIMNSSH]
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JHIZKEUNSSHLF, 7E#4NSS (SWNSSEN=1) ~, SPItR#ESWNSSHIEFINSSH ., KA
UINSS K HEI, RIXEiRE s . fERENSSHEER T, A FAINSST| .

* 18-3. MY NSS Thes

B HREE £y
MSTMOD = 0
MALIE: NSS R SPI MHL NSS M NSS 5| BIFREL .
SWNSSEN =0
SPI MHL NSS H°F i SWNSS iz ik
HLEPE NSS st MSTMOD =0 e
’ ” SWNSSEN = 1 SWNSS = 0: NSS Hi (%
SWNSS = 1: NSS R
FEHUBER

FEEHAER (MSTMOD=1) ~, W AR F6H L2 EPUER 730, NSSH] DAL B 14
AL (SWNSSEN=0, NSSDRV=0) 53 H/F# (SWNSSEN=1). —HNSSH| il (£ h#

PENSSHEA T ) BISWNSSHL (FEFIFNSSHEA T ) #eifik, SPIF BBt AMHUEE, I H ™
AFENBC B 1R, CONFERRAZE.

5N F R Y A A NSS 51 M 4 ) SPIA B &, NSS R % BC B A B 1 i A X
(SWNSSEN=0, NSSDRV=1), {#fESPI.Z )5, NSSAAKHF .

N AR A DME A — N E VO A /E INSS S, PLSHL s in R & INSSM A .
# 18-4. EHIHEK NSS Thfe

1R FEBmE b
EHT R EYUER, EVLEEH NSS 5
MSTMOD =1 M SPI B, BLET NSS B E N
T s ) 3 D
FHUAEAE NSS #y A SWNSSEN =0
B e LR, (A% SPIJE NSS 1%
NSSDRV=1
e
EHTZ MR, BERT NSS ELE N
MSTMOD =1 FEPHR B, — H NSS 31
EHUBLE NSS G At SWNSSEN = 0 WA =

i, SPIREZhEAMBUER, I H™

NSSDRV=0
A FHEE MR, CONFERR {7 E 1.
MSTMOD = 1
EHTZ EHER, —H SWNSS =
SWNSSEN =1
0, SPI¥HEBIFEAMNEER, FHH>74E
SWNSS =0 FHIEC B4R, CONFERR fiiE 1
NSSDRV: R Y e
T NSS
MSTMOD =1
SWNSSEN = 1
MMLAT LA A 1 B 2F NSS ARl
SWNSS =1

NSSDRV: ARZ:R
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18.3.6.  SPIBfTHR
% 18-5. SPI BT HR
R #HR FEREE HHE S| A v
MSTMOD = 1
RO =0 MOSI: Ki%
MFD 2 T ENE s
BDEN =0 MISO: #2lk
BDOEN: AZsR
MSTMOD = 1
) RO =0 MOSI: Ki%
MTU | 52 MR B
BDEN =0 MISO: il
BDOEN: ANZsR
MSTMOD = 1
RO=1 MOSI: AfdiH
MRU | Hu[m 2R3z E ML 5 FE
BDEN =0 MISO: Fik
BDOEN: AZsR
MSTMOD = 1
] RO =0 MOSI: Ki%
MTB | XA ZRIER ENLRIEA
BDEN =1 MISO: AfiEH
BDOEN =1
MSTMOD = 1
i X . RO =0 MOSI: 1k
MRB | XU[al ki fE B LSO 2
BDEN =1 MISO: AN
BDOEN =0
MSTMOD = 0
RO =0 MOSI:
SFD A T MU %W
BDEN =0 MISO: Kki%
BDOEN: A#Esk
MSTMOD = 0
RO =0 MOSI: R
STU | Hm i WAL R IEAR Tﬁﬂ%
BDEN =0 MISO: Kki%
BDOEN: A#Esk
MSTMOD = 0
) RO=1 MOSI: ik
SRU | HLm £ AL
BDEN =0 MISO: i F
BDOEN: AZsR
MSTMOD =0
RO =0 MOSI: A
STB | XA WAL A 16 TT%FH
BDEN =1 MISO: Ki%
BDOEN = 1
MSTMOD =0 MOSI: Afg
SRB | X2k AL s 2t RO =0 o
MISO: Uk
BDEN =1

454



2

GigaDevice

GD32E23x H FFiit

B £ FAREE HHE S| I AV
BDOEN =0
A 18-6. HAIEXN T EE

FHL MAHL

MFD SFD
SCK » SCK
MISO ¢ MISO
MOSI » MOSI
NSS » NSS

B 18-7. MRUFBR TR (EH. Bk, WHL: KX

FEH
MRU
ScK

MISO

MOSI

NSS

ML
STU

SCK

MISO

MOSI

NSS

& 18-8. MAIM P TARKERE (EH. RKE, Al O

B!
MTU
SCK

MISO

MOSI

NSS

MAL
SRU

SCK

MISO

MOSI

NSS

18-9. BAEIMIX ALk iER:

X
MTB/MRB
SCK

MISO

MOSI

NSS

ML
SRB/STB

SCK

A 4

MISO

MOSI

NSS
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SPI FJiEAL AR
SPI0:
TE RO BRSO 2 BT, L PR LIS G R (R SPIRI GG AL TR

1. WRTAEE EHAE RS MHLITIA, & SPI_CTLO ({)PSC[2:0147 A i T i 45 2 1)
SCKIES, EACETIR FATdI . 0], ZngiEiE,

2. FEHKHEHKNX (SPIL_CTLOFKIFF16AL) .

3. BECENBIETAE (SPIL_CTLOHHICKPLAIFICKPHAL)

4. PEEWRER (SPIL_CTLOHHILFLL)

5. %M X NSS B HiR , MRS HFE P F R, B ENSSHE (SPI_CTLOH 1)
SWNSSENAZHINSSDRVAL)

6. WIRTAEETIHN, FEWSPI_CTLIHHTMODM BL, H, ZBgitHT%

7. WURTAELE NSSP 80, %4 SPI_CTL1 F1f NSSP 78 1, 75Il, ZHHE5%,

8. R #18-5. SPLIE{F A, FLEMSTMODSI. ROfZ. BDENAZAIBDOEN/Y .

9. ffHESPI CHSPIENIED .

R EEEERET, ANEHRCKPH. CKPL. MSTMOD. PSC[2:0]. LFfi.
SPI1:

1. WRTAEEFNEREMHLITHER, B E SPI_CTLO fIPSCI2:0]4 >k Az i 7l #1424 1)
SCKf5%5, HACETIE N FHITdR . F, 2GR,

2. BECENHEF (SPI_CTLOHICKPLALFICKPHAL) .

3. ECEMWIkE (SPI_CTLOFILFAL)

4. PeEHFER S (SPI_CTL1DZ[3:01474) FISPI_DATARI i il /720 (SPI_CTL1FIBYTEN
A .

5. %M X NSSZHEE HE AR, R4 N HFE T T R, BCENSSH L (SPI_CTLOF [

SWNSSENAZHMINSSDRVAL)

WRTAEETIEG, FHEWSPI_CTLIF M TMODALEL, HN, 2D,

IR TAEAE NSSP B, F 2 SPI_CTL1 ) NSSP 78 1, &, ZBSILH 1%,

W45 #18-5. SPIiE7#E =, Wi BMSTMODS .. ROfZ. BDENf FIBDOEN{ .

MR N R 7ok, BC B TXDMA_ODDAIRXDMA_ODDA .

10. fSR TAEESPIDUZ A, T ZoKSPI_QCTLH IQMODAL B 1, I AN, T 20 A5 1%

11. {fRESPI CKHSPIENfZEL

© ©® N o

ER: fFEEdAET, AREHCKPH. CKPL. MSTMOD. PSC[2:0]. LF. DZ[3:0]f7.
SPI E A& KIERBWIRE

RSS2 Ja, SPIREBRAE REIF IR FFAE DR . BN, BTSN EdE
BIRIEG X IROEFIFORY, RIEE I EMNURIUT, HSCKE| I ESCKIE 5 I inE
e, HNSSHIMIHTNK, KIELFEITIGR. Bk, EMNUBETT, SRR Fr 0 20 R A Al K
EIHRET, s Ca B NRIEG M XIRIEFIFOH,
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MSPIFF4E A IE — AN EHRMI , B b XA Hs i B e 22 1 X TR IEFIFO IR B AL 7 A7 2 h
SRNE TR KR NG . ERHRMIRI S — K& )G, TBE CRIZZMX T LB 1. TBEK:
BB, WHERREZEMNIX/IKIEFIFONT, MR TEEREE ZHHE, RN 1ZH%SS
SPI_DATA% 1742

HEFHER T, BREESCILELE RIEThRE, I AL 400 BE WA 2 58 mT, AN %% F—A
55 NSPl_DATAZ fr-2et .

R

FESR G — KA IR 2 5, 0B BE 1 RS AL 27 A7 25 A2 N B 2 i X 142U FIF O,
HRBNE (I X IR FIFOHEZ) A7 B 1. B FiE T 52 SPI_DATAZT 7 8% SR R 1 504
IR 2 E 3 BRRBNERR &7 . FEMRUFIMRBE S H, N T — AN B, B 4R 75 25

BEROAIAME S, MAESN L ENBR (MFD) f, 4RSS X/ LIEFIFOEE R, it
AEWCR — R

SPI AR THRERERE (JE SPITULER, TIHERE NSSP ER)

FEAN TR, iR ZMFDREE SFDME S, N AL # M 1% I AL RBNEAR &AL AMTBE AR
EAL, JF HIEHE FOCHA B .

KIEB(MTU, MTB, STUE(STB) 5 4= X TAL A H 1 Ak T FE IR AL, AR (1) 2 75 22 Z S RBNE
£ FIRXORERR/

T A AR 0L, EAEIRE (MRUSIMRB) 5430 T HIEECRIE KA A . ZEMRU
B EMRBE A T, fESPIERES, SPIPAEIELNISCKIE S, HEISPHEIE. FTbL, AT %
BWETBESREAL, I HAERBNEAZE )5, B B oh X URFIFO N 1K, &I, Ko™
AT BER

KT ZMETBERR &AL, HRHUT ERMEBOREZ 4, MHLERE R (SRUELSRB) 54X T
R

SPI Tl 5K

SPI TIB NS SIE A —FAEsR ik b B A5 5, BIERIERARS b oCR i w2l
ik (MFD, MTU, MRU, MTB, MRB, SFD, STU, SRU, STBHISRB) #}3¢
FETIRE . H2, 7ETHESNH, SPI_CTLOH [FICKPLAI FICKPHN &% A & X, SCKIES5H
PRESUNEYSEN SN

& 18-10. FEML TI RN ELL KL 87 &

sample

SCK

1

NSS

MOsS| o) Dl |

l

|
MISO ‘ I!El
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B 18-11. T TIARERAEZELGL KA B R 7 ]

sample

SCK
|

I
I
I
I
NSS }

N

|
|
|
|
|
|
|
|
! I I I I
]
1

|
3 o 1
I } I } |
} ! | ! !
| ! | \ }
| |
i ‘ o 1
MOsI op71X D[6 >-< D‘[41>< D] >-< o 1X_ofor X Dm_( ofs] X of41 X 031 X oj21 X of11 X ojol)
| i i | i
f

.t
[

MISO X oiX oislX_ois1X_orarX ors1X 21X o)X ofopX D[7] X bie] X pis] X a1 X Di3] )-( oj11 X Dlo] )

FEENTIERS , SPUS BT SLHLE SEA% Sy sl A E S AR - W R NS SPI_DATAREFEIR R
WA ES AL, BN, AANESAE . AR T, AR T ILRETR MU
I Bl . AEESEAR R, AN B D RS AL T 28 — N7 5 200, B8 S 19 R R
Je S8 BT — A5 (R 8 J — L RO o] U1 i

18-12. WAL TI ERB P E

sample

o A
| | | | | | | | | |
| | | | | | | | | |
| | | | | | | | | |
| | | | | | | | | |
! | | | | | | | o

NSS S T T S N N N N
| | | | | | | | | i
| | | | | | | | | |
| | | | | | | | | |
A E T T S N NN B N

vosi g ofer)_ojs1) o) otz o) o) opl!
i | | | | |
|

|
i | — el Tcla—
miso X omX D161X D15] Dj4] D[S] D'[2] D[] X_Dlo]

FEMBLITIRE, fESCKAE 5 fiR)a —> ETHE, MWHUT R A S &n — N KILSBAL, £
frfmt a2 g5, ENUTIRRESSE . TR EVURE R IER MBS, ERBOZ5IMZHT, A
P EAESCKIE 5 [T Mt Ja dk B BR Az or — Beif 18], B (A AR ATy, Tk SPI_CTLO
TFAE A IIPSC2:0107 K 1%

Thi *
Td= % +5 Tpclk (18'1)

i, WHPSC[2:0] = 010, A TeHUE AN T ok

FEMHUE T, ML ZEIRAINSSIE 5, W RAG I B IR (INSSIE 5, K &~ BAIFERRAR G AL
i, NSSE 5 LA 17 ) p ) A A A e -

NSS kR BT

e B SPI_CTL1% 174 FH FINSSPLE R 1 Zhae, Jv T B TRAE A IZIIRESEIL, b2 AR LA 2%
e MEE BTN, @SSP Etimios 2, RN 7SR — NI Bk AR v R AL
e
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M2Z: MSTMOD =1, NSSP=1, CKPH=0.

A FINS Sk LU, ARG P 80 Ak G2k X IRCAFIFO RS, NSSHK i &£ AN 4k
(B iz 18] 7= 2, FLRESEET R) 22/ A SCRIS i R 3 . G A R 1% 22 0 IX /R IE FIF O fR R
NE, ATRERFFE: 2 AN SCKIN B 1. NSSHK I REL i — I E MR BT, SCRAFLBIAT
IR T NSSIk A AL N LESE AL I Fr 1

& 18-13. NSS Fkm = 7B (FHELEKIE)

e VS S N S T o W B S I oo

s U s U U s s e U S U W

MOS.W ixi % EXM%BXE =

MISO Don’ tCare X MSB X TX L;éB X ﬂ;)on’ tcare X X 3 3 X LTB X Doin tCare_
| | | | | |

T
|e—— |
I

| 1SCK |

SPI Y& ERE
SPIY £ Ak =8 A T34 U 2k SPI Flash#h % .

R E RSP, BB MIATBEALE1, HTRANSAIIEZ, A5 SPI_QCTLA /7 s
FJQMODAL B 1. fESPINULH R, SPI_CTLOZ 77 #sH'BDENfZ. BDOENf{7. CRCENfZ.
CRCNT{iz. CRCNT/iz.. ROLL FILFAZ (R £5iE %, DZ[3:0)h7 e & e K F 84z, HMSTMOD
AEE1, DHFESPITAE T M. SPIENf. PSCAHi. CKPLAMICKPHAL MR 7 k47
B

SPIN =0 P Fia AT DU B U Zkieti=t, EidSPI_QCTLE 4%+ FIQRDAL
WHATHCE -

IUEE =) o

Y SPI_QCTLZ 174% 1 rIQMODA B 1 HQRDALTE Y, SPITAETEPYLR 540, 78 DU 28 5 45X
o1, MOSI.MISO. I02F1IO3#S F {E 4t 51 1, 7E SCKr= £ 445 5 J5 , — H 45 5 A SPI_DATA
A (TBEALIEZ) HSPIENS EARS, K2 i ix PUA 5] AR S N HIEHE . SPIF 4G %
{2 J5, BRE—ADNEIEWHESER IMTBE R EAL, A BETH 2 50 5 15 5

PO 230N AR R A F A

HHER I FNR, BLESPI_CTLOFMSPI_CTLAH AR SF TR0 47, I ettt . A6 S48,
#SPI_QCTLH JQMODNL B 1, #RJ5E¥ SPI_CTLOH [FISPIENAL B 1K AEFESPITHAE s
M SPI_DATAZFAZ# FE N— AT e, TBEFEM K 2IEE:
LR TBEM BB B, RIEESN T — A5 .

WD PR
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& 18-14. SPI MU R 5 #fen FE

’ B AFESPT_DATA ‘ ’Wﬁtm:ﬁﬁfﬁTBE‘

TBE 20 /

o \\/ sample ' ' ,
MOSI X Dofa) DO[0] X i X D%L[O]
MISO X o] DO[1] X bl X pip
102 X ootel X bz X__ouel X b1l
103 Y oo X ool Yot X oig

IWEE e S2y

M SPI_QCTLZ 47 %% F HIQMODA FIQRDA # B 1KY, SPITAETE U2k A a . 72 T 2k s =,
MOSI. MISO. I02F1I03#FFHEH A G, — B4# 'S \SPI_DATAZ f-#4+ (TBEfEZE) H

SPIENRLE LI, 7ESCK{E 5Lk LR {5 5 .

SHIEEISPI_DATAZ f78s R 2N T Fe4ESCK

IR 5, T AT LS ATl - SPUT B fL 42 e, B A0S — N Eeti il 2245 I SPIEN

£ FITBES,
SCKH {55

D2 2T SRR R U RE -

A AR AN I R AT LA

FT LA A 75— E R SPIL_DATAS &S W#dE, L4

1. WM TR, BESPI_CTLOMSPI_CTLIH W Ah 4. o ehtktt . M6 235,
¥ SPI_QCTLH fIQMODA. FIQRDA E 1, #A 54 SPI_CTLOH ISPIENA . B 1K ff GESPI

TiRE
3. BiEEEUE (FIWOXFF) FSPI_DATAZF f7a%
4. ZLFSRBNERIEL, SRJ51ESPI_DATAZFAE s AR BURE R 1 K3 5
5. EEEHIE (BIUWOXFF) FISPI_DATAZ fEds, LU T — i ¥dE .

18-15. SPI PUZe i L ent - B

’ B FESPT_DATA ‘ ’ﬁwﬁtmﬁﬁfﬂm

R / #IHLSPI_DATA
TBE , \‘

\\/ sample -
ScK N

M u E/—\/ u u
RBNE ! L
MOSI X 00[4] X D‘ X D‘fL[4] Di[O]
MISO X D:O[5] X oopy X pifs] Dfl[l]
102 X DLO[G] X Dg‘?[Z] D:l[fn] X D:l[Z]
103 X oo X ool pirr] X i)
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SPI {Z1E7HRE
RIEZATHLE T SR AR 1R Rk 2 1L SPIT RS .
MFD SFD

SPIO:

i n — PMRBNEM FH U G — MR, SARFTBE=1MTRANS=0, /&, #idiEZFSPIEN
PRSP,

SPI1:

S5 TXLVL[1:0]=00 1 TRANS=0, #3455 ZE SPIENAL K ISPl f )5, s B 2
RXLVL[1:0]=00.

MTU MTB STU STB
SPIO:

B Ja— N EE 5 A\SPI_DATAZ /788, S5 TBEAM B 1, 245 TRANSHLIH E, il it iEESPIEN
7R FISPI .

SPI1:

ZERFTXLVL[1:0]=00FITRANS=0, % @il iH % SPIENAL X ISP,

MRU MRB
SPIO:

SRFEIHCE —/PRBNEAI B 1, MSPI_DATAZ 72815, S — N SCKIT A, A5t
EESPIENS K ISPl &5 )5 — 1TRBNENZE1, J:MSPI_DATAREHE .

SPI1:

SRFEIHCE —/PRBNEAI B 1, MSPI_DATAZ fFa8 i, S — N SCKIT A, it
7HESPIENAI ISP, 455 — RBNEMZ B 1, #HUEHE B 2IRXLVL[1:0]=00.

SRU SRB
SPI0:

IS FF R T AT CAAEATART I3 56 I SPIT R, AR5 55 A TRANS=0 LA £ 2 BT Il {5 i 7 45 K
SPI1:

I FIRE e o] AAEAE AT IR S I SPIThRE, SRR S8 AF TRANS=0, #HUAHE H #IRXLVL[1:0]=00-
TIHER

T LR S R RS AR

NSSHkHER
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18.3.7.

18.3.8.

NSSIk A 45 1E AR 5 _E iR i A A
SPIP £

1EAE I SPIVY 2 15 sUFI X A SPIT RE 2 Hl, ARz ek #r: TBEAZE L, TRANSHIE %,
SPI_QCTLH [{)QMODAZAISPI_CTLOH [{ISPIENAZ I % .

DMA IhfE

DMAZ) BEAE A% Faried A2 HoRe TR PP MBSO B S R R TR ok, T v 1 R GERR

I A SPI_CTL1Z 47 2% F IDMATENAZ FIDMARENY, ffi e SPIF A IDMALLRE. A T 1
FIDMATIfE, #AFE Je B4 IEMHRC BEDMARLER, SR 5B WL AL B SPIE, R /Efdife
SPI.

SPIfiEE)E, WHEDMATENAI B 1, £ 4TBE=1H, SPI <K H— DMAIER, 485 DMAR %
R, HHZNE IR EISPI_DATAZ 748 . WHDMARENAIE L, 4RBNE=1ff, Kil—
ADMATER, SRJGDMARNZZIER, F+ H 3 MSPI_DATAZ A7 % 52 BB «

DMA ¥4 25 ((GEH T SPI1)

K DMAEAT S A&, 24BYTENY & Jy0 H.DZ[3:0]fC B 8 K 2 /N T 802 T-847 HAUE &
HE R REN, DMAK2 L1647 5 2015 i SPI_DATAR f78%, H N5 EdEn kik.
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